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IosicHuTeIbHAA 3amMHUCKA
Pabouas mporpamMmMa 1o XMMUHU Ha yPOBHE OCHOBHOTO OOIIETO 00pa30BaHMUs COCTABIICHA HA OCHOBE MOJIOKCHUI U TPEOOBAaHMI K pe3yibTaTaM OCBOCHHS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl, IPEICTaBICHHBIX B DeiepaabHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO 00IIEero 00pa3oBaHMs,
YTBEPKICHHOTO MpHUKa3oM MunucrepcTBa oOpazoBanus 1 Hayku PO Ne 287 ot 31.05.2021, c¢ yuerom [IpumepHoi mporpammsel Bocriutanusi, OCHOBHOM
obpazoBarensHOM nporpaMmmbl MBOY «Xapammbupckas COLL» ocHOBHOro 00111eT0 00pa3oBaHus, ANaNTHPOBAHOON MPOrPaMMbl OCHOBHOT'O OOIIETO
obpazoBanns MbOY «Xapammobupckas COILl», npumepHoit paboueli mporpammbl  MIHCTHTYTa cTpaTeruu pa3Butus oopa3oBanus Poccuiickoit AkameMun
obpazoBanust M, 2023
B COOTBETCTBHUH C
- [Tonoxenunem o paboueit mporpamme yaeOHoro npeamera, kypca MbBOY «Xapammbupckas COILL.
Y OPHUEHTHPOBAHA HA pPeaIM3alliI0 B IIEHTPE 00pa30BaHUs €CTECTBEHHOHAYYHOW M TEXHOJIOTHYECKOW HampaBiaeHHOCTeH «Touka poctay,
co3ganHoro Ha 6aze MBOVY «Xapanmobupckas COII» ¢ 1enpio pa3BuTHs y 00y4arOIIUXCS €CTECTBEHHOHAYYHOM, MaTeMaTHUYeCKOH,
HH(POpPMAIIMOHHON TpPaMOTHOCTH, (OPMUPOBAHUSA KPUTHUYECKOTO W KPEATUBHOTO MBIIUICHHS, COBEPIICHCTBOBAHHS HABBIKOB
€CTEeCTBEHHOHAYYHON M TEXHOJOTUUYECKON HAMPaBIEHHOCTH, a TaKXKe JIJISl MPAKTUYECKON OTPAOOTKH YU4EOHOTr0 Marepuana 1mno yueOHbIM
npeameram «Pusuka»,«XuMus», « bBHOIOTHs».

Ha ©6a3e mnenrpa «Touka pocra» obOecneumBaeTcs peanm3aliusg 00pa3oBaTeNbHBIX MPOrPAaMM €CTECTBEHHOHAYYHOH W
TEXHOJIOTMYECKON HAIMpPaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSMH 3aKOHOJATENbCTBA B cpepe oOpa3oBaHUS U C
yuéroM pexomeHaanuii DexepanbHOro omeparopa ydeOHoro mnpeamera «Xumus». (OOpasoBarenbHas MporpaMMa IO3BOJISET
UHTETPUPOBATh peallu3yeMble 3/1eCh TOIXOJbI, CTPYKTYpPY M COJAEpXaHWE IPU OpraHu3aiuu oOydeHuss xumMuu B 8—9 Kiaccax,
BBICTPOEHHOM Ha 0a3e Jr000ro M3 JOCTYNHBIX ydeOHO-meToaumdeckux komiiekcoB (YMK). Hcnonb3oBanue obopynoBaHus LIEHTpa
«Touka pocTa» MO3BOJISIET CO3JaTh YCIOBUS:

* JIJIS1 paCIIUPEHUS COACPIKAHUS MIKOIBHOTO XMMHUYECKOT0 00Pa30BaHUS;

* JIJIs1 IOBBINICHUS TIO3HABATEIBHON aKTUBHOCTH 00YYaIOIIUXCS B €CTECTBEHHOHAYYHOM 00J1aCTH;

e JUIsl pa3BUTHUS JMYHOCTH pebeHKa B Impoliecce OOy4eHMs] XMUMHH, €ro CHocoOHocTed, (OpPMUPOBAHMUS W YIOBIETBOPEHHS
COIIMAIbHO 3HAYUMBIX UHTEPECOB U MOTPEOHOCTEI;

JJ1s1 paOOTHI C OJAapEHHBIMU MIKOJIbHUKAMH, OPTAaHU3AIMN WX PA3BUTHs B PA3IMYHBIX 001acTsSX 00pa3oBaTEIbHOM, TBOPUYECKOM
JIEATENbHOCTH.

[Ipumensist nudpoBbie 1a0OpaTOpUM HAa ypOKaxX XHUMHH, YYalIUeCs CMOTYT BBIMOJHUTH MHOXECTBO J1a0OpaTOPHBIX palbOT u
AKCIIEPUMEHTOB I10 MPOrpaMMe OCHOBHOM IIKOJIBI.
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Kparkoe onucanue noaxoa0oB K CTPYKTYPUPOBAHUIO MATEPUATIOB
B oopazoseamenwvnoii npozpamme (OIl) npedcmasnenst ciedyroujue pazoensi:
1 .Metozabl n3yueHus BEIIECTB U XUMUUYECKUX SBJICHUN. DKCIIEPUMEHTAIbHbIE OCHOBBI XUMUH .
2 . IlepBoHauanbHble XUMHUYECKUE MOHATHS . 3 . PacTBophl. 4.0CHOBHBIE KJIACCHI HEOPraHMUYECKUX COeTUHEHUU. 5. Teopust 3MeKTPOoIUTHIECKOM
JTUCCOIMAIU. 6. XUMHYECKHUE peakIuu. 7. XUMHUECKHUE JIEMEHTHI (CBOMCTBA METAIIOB, HEMETAUIOB U UX COCTUHECHHM ).

B ocHOBY BBIZIETICHHS TaKUX PA3JICIIOB 3AI0)KEH XMMUYECKUN HKCIEPUMEHT, TPAAULIMOHHAS cUcTeMa M3ydeHus Xxumun. OCHOBHOW (popmoii
yueOHOM NeATeIbHOCTH SIBISCTCS XUMHUYECKHH SKCIIEPUMEHT, MPOBOJMMBIM B BHJE J1a0OpaTOPHBIX, MPAKTUYECKUX PabOT M JEeMOHCTpAIMM.
JleMOHCTpallMOHHBII SKCHEPUMEHT MPOBOIUTCS B TOM Cllydae, €CIM OH OINAceH I BBINOJHEHHUS YYallUMHCS WIM HMEIOIUics mnpubop
MPEJICTaBJICH B €JMHCTBEHHOM JK3EMILISAPE.

Jnst u3y4deHusi npeamera « XuMHUsi» Ha 3Tane 0CHOBHOI0 o01ero oopasosanus orsoaurcsa 140 yacos: 8 xiacc - 70 gacos; 9 kimacc —70 yacos.

Jlannast oOpa3oBaTenbHas MporpamMma OO€CIeYMBaeT YCBOCHHME YYAIllMMHCS BaXXHEHIIMX XUMHYECKHX 3aKOHOB, TECOPHUH U TOHATHUI;
dbopMHpyeT TPECTaBICHHE O POJIM XMMHU B OKPYXKAIOIIEM MHpE U KH3HH 4YeloBeKa. [Ipm 3TOM OCHOBHOE BHUMAHHE YIEISETCS CYIIHOCTH
XUMHYECKHUX PEAKIMI U METOJaM UX OCYIIECTBICHHUS.

OnHUM U3 OCHOBHBIX IPHUHLHUIIOB MTOCTPOEHUS MPOTrpamMMBbl SIBJISETCS NMPUHIUI JOCTYITHOCTH . DKCIIEpUMEHTAIbHbIE JaHHbIC, [TOJyUYEHHBIE
YUYalIUMHUCS TPU BBIMOJHEHUN KOJIWYECTBEHHBIX OMBITOB, MO3BOJISIIOT YYAIIUMCSl CAMOCTOSITENIBHO JIEJIaTh BBIBOJBI, BBISBIISITH 3aKOHOMEPHOCTH.
[Tonxonpl, 3am0KeHHBIE B COAEPkKAHUE MIPOIPaMMBbl Kypca, CO3/1atl0T HEOOXOUMbIE YCIOBUS JJI1 CUCTEMHOI'O YCBOCHMS y4alIUMHUCS OCHOB HAYKH,
JUIs o0ecTIeYeHNs Pa3BUBAIOILEr0 U BOCIIUTHIBAIOIIETO BO3ACHCTBUS 00yUeHHs Ha IMYHOCTh y4alerocs.

®opmupyemble 3HaHUS JOHKHBI CTaTh OCHOBOM CHCTEMBI YOEXKACHUN MIKOJIbHUKA, IEHTPAIbHBIM SIIPOM €0 HAyYHOTO MUPOBO33PEHHUS.

Onucanve MarepuajibHO-TEXHUYECKON 0a3bl HeHTPa «Touka pocray,
HCII0JIb3YEMOI0 /IJIsl PeAIN3aluMo0pa3oBaTe/IbHbIX MPOrPaMM B paMKaXx NpenogaBaHuss XUMHUHA

Hugposaa (komnviomepnan) nadopamopusa (LIJI), mporpaMMHO-aNMapaTHBI KOMIUIEKC, MAaTYUKOBas CHCTEMa — KOMIUIEKT Y4eOHOro
000py/10BaHusl, BKIIOYAIOIMINA U3MEPHUTENbHBIN 010K, MHTEp(dEelc KOTOPOro Mo3BOJIsIET 00EeCIeynBaTh CBS3b C MEPCOHAJIBHBIM KOMIBIOTEPOM, U
Ha0Op AaTYMKOB, PETUCTPUPYIOIINX 3HAUCHHS Pa3InYHbIX (PU3NUECKUX BEITHUUMH.

Jlamyuk memnepamypol nA1GMUHOEHLIE — TIPOCTON W HAIEKHBIN AATYUK, IPEIHA3HAYECH JUISI U3MEPEHUS TEMIIEPATypbl B BOAHBIX pPacTBOPax W B
ra3oBbIx cpenax. Mmeer paznnunsiii 1uana3od udmepeHnit ot —40 no +180 °C. TexHnueckne XapakKTEpUCTHKU TaTYMKA YKa3aHbl B NHCTPYKIUU 10
JKCIUTyaTauuu. Jamuux memnepamypsl mepmonapuulil perHa3HaueH Ui usmepenus temnepatyp 10 900 C. Mcnons3yercst pu BBIIOJIHEHUN
paboT, CBSI3aHHBIX C U3MEPEHUEM TeMIlepaTyp IIaMEHH, IUIABJICHUS U Pa3I0KEHUs BEIIECTB.

Jamuux onmuyeckon naomuocmu (Koaopumemp) — TpEeNHA3HAUYEH JUIsI M3MEPEHHUS ONTHYECKOM IUIOTHOCTH OKpALIEHHBIX PacTBOPOB.
Ucnonb3yercs npu uzydenuu teM «PactBopbi», «CKOPOCTh XUMUYECKUX PEAKIU», ONpeAeIeHUN KOHIICHTPAI[MN OKPAIIEeHHBIX HOHOB.

Jamuuk pH npenHazHaueH JUIsl M3MEpPEHHsT BOJOPOAHOro mokaszarens (pH) BOXHBIX pacTBOPOB B pa3jIMYHBIX MCCIEJOBAHUSAX OOBEKTOB
OKPYKalOIle Cpebl.

Jlamyux 31eKmponpoeoonocmu NpeJHA3HAUYEH JUISI U3MEPEHUS YIEIbHON AJIEKTPONPOBOJIHOCTH JKUIKOCTEH, B TOM YMCIIE U BOAHBIX PAaCTBOPOB
BenlecTB. [IpumensieTcs npu U3y4yeHUuu TEOPUH FIEKTPOIUTUIECKON JTUCCOLUAIINH, XapaKTEPUCTUK BOJHBIX PACTBOPOB



Jlamyuk xn0puod-uono6 UCIOIb3yeTCs AJI1 KOJUYECTBEHHOIO ONPEEICHUs COJAEPKaHUs UOHOB XJIOpA B BOJHBIX pacTBOpax, MOYBE, MPOAYKTaX
nutanus. K natuuky noaxirodaercs noHoceneKTuBHbIN anektpon (MCD) (pabounii a5mekTpos1), HOTEHIIMan KOTOPOro 3aBUCUT OT KOHIIGHTPAIUH
OTIpeNIeNIIEMOro UOHA, B IaHHOM ciiy4yae oT KoHueHTpanuu annoHoB Cl'. Ilorennman MCD ompenenstoT OTHOCUTENBHO 3JIEKTPO/ia CPABHEHUS, KaK
MPaBUIIO, XJIOPCEPEOPSHOTO.

Jlamuuk numpam-uono6 NpPEAHA3HAYCH Il KOJMUYECTBEHHOTO OIPENEICHUS HUTPATOB B PA3IUYHBIX OOBEKTaX OKPYKAIOMIEW Cpeabl: BOAE,
oBoIIax, (PyKTax, KOJIOACHBIX U3ETUIX U T.1I.

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

Annapam ona nposedenusn xumuueckux peaxyuit (AIIXP) nipeqHazHadeH IJis TOJYYCHHUS U JEMOHCTPAIIMM CBOMCTB TOKCHYHBIX TApOB U Ta30B .
OTu BelllecTBa IMOJNYYarOTCsl B KoOJIOe-peakTope, M NpU HarpeBaHuu (win Oe3 HarpeBaHHUs) TIa3000pa3HbIE BELIECTBA IPOXOJAT YEpe3
MOTJIOTUTENIbHBIE EMKOCTH (HAcaIKH) C paCTBOPAMHU PEareHTOB, BCTYMAIOT C HUMHU B peakiuio. M30bITOK raza morjiomaercs >KuJIKUMU U TBEPIbIMU
peareHTamu, a TaK)kKe aKTUBUPOBAHHBIM YIJIEM. AnnapaT Yalle BCEro UCHOIb3YIOT AJIS [TOJIyUYEHHUs U JIEMOHCTPALIUK CBOMCTB XJIOpa, CEPOBOIOPO/A.
Ilpuéop ona demoncmpayuu 3a6UCUMOCIU  CKOPOCHU XUMUYECKUX PEAKUUil Om pa3nudHblX QaKmopoe VCTONb3yIOT MPU U3y4YEHUU TEMBI
«CKOpPOCTh XMMHUYECKOW peakiuu» U TermaoBoro s dexkra xumMuueckux peakuuid. [Ipubop ma€T BO3ZMOKHOCTH IKCHEPUMEHTANIBHO HCCIEIOBAThH
BJIMSHUE HA CKOPOCTh XMMHUYECKUX PEaKIUil Cleqyromux (HakTopoB: MPUPObl PEarupyroIIUX BEUIECTB, KOHIICHTPAIIMN PEearupyroIuX BEIIeCTB,
IUIOLIA/IM TPAHULBI pa3ziena a3 B reTepOreHHbIX cucTeMax (MOBEPXHOCTU COIMPUKOCHOBEHHS MEX]y pearupyroluMu BEIECTBAMU), TEMIIEPATYpHI,
KaTajan3aTopa, MHTHOUTOpA.

Ilunemxa-0o3zamop — TpuUCIOCOONIEHUE, HCIONb3yeMOE B JIA0OpaTOpUM AJii OTMEPUBAHUS OIpenela€HHOro o0béMa xuakocTtd. [lumerku
BBINTYCKAIOTCS MEPEMEHHOTO0 U IMOCTOSIHHOTO 00b&Ma. B kommiekTsl 000OpyqOBaHUS Al MEAUIMHCKUX KJIACCOB BXOJAT YJOOHBIC MHIIETKU-
J103aTOPBI OJIHOKAHAJIbHBIE, TO3BOJISIFOIINE HACTPOUTh HEOOXOAUMBII 00bEM OTOMpaeMOM )KUIKOCTH B TPEX pa3IMYHbIX JUAla30HaX.

bana xombunupoeannaa npenHazHaueHa JUIsl HarpeBa CTEKISTHHBIX U (apdopoBBIX COCYIOB, Korjga TpeOyercss co3aTh BOKPYI HarpeBaeMoro
COCy/la paBHOMEpPHOE TEeMIIepaTypHOe IoJie, N30€XKaTh HCIOJIb30BAaHUS OTKPBITOTO IUIAMEHU U PACKaJIEHHOM 3nekTpuueckoi cnupanu. Kopmyc
KOMOMHUPOBaHHOM 0aHM cenaH u3 amoMuHus. KuakocTHas 4acTh KOMOMHUPOBAHHOM OaHM 3aKpBIBAETCS KOJIbLIAMH Pa3IMYHOTO JUAMETPA.
Ilpuéop ona nonyyenus 2a3z06 WUCIONB3YyeTCS IS MOJy4eHUS HEOOJBIIMX KOJMYECTB Ta30B: BOAOPOJ]A, KUCIOpoAa (M3 MEpOKCHIa BOJIOPOAA),
YIJIEKUCIIOTO Ta3a.

Pabouast nporpamma no xumuu s 8—9 kjaccosn

C MCIOJIb30BaHNEM 000pyaoBaHud HeHTpa « Touka pocra»

Ha ©Oaze nenrpa «Touka pocra» obecreuuBaercsi peajn3anus oOpa30BaTENbHBIX MPOTrPAMM E€CTECTBEHHO-HAYYHOH M TEXHOJIOTMYECKON
HalpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHHM C TpPeOOBaHMSAMHU 3aKOHOJATENIbCTBA B cepe oOpazoBaHHs M C Y4ETOM PEKOMEHIAlUl
@denepalibHOTO orepaTopa yueOHOro npeamera « XuMHsI».

OO6pa3zoBarenbHas IporpaMMa Mo3BOJISIET HHTETPUPOBATEH PeaTn3yeMble MTOAXO0/bl, CTPYKTYPY M CO/I€pKaHUe MPH OpraHU3allui O0yUeHUsT XUMUHT
B 8—9 KkJaccax, BBICTPOEHHOM Ha 0a3e J11000ro 13 JOCTYIMHBIX yueOHO-MeToanyeckux komiiekcos (YMK).

Hcnonb3oBanue obopynosanus «Touka poctay npu peanuzauuu ganHor OIl mo3BossieT co3naTh yCaoBus:

-JUIsl paCILIUPEHUS COJePKAHUS HIKOJIBHOIO XMMUYECKOTr0 00pa30oBaHus;

-JUIs TIOBBILICHHUS TO3HABATEIBHOM aKTHBHOCTH 00YUAIOIIMXCS B €CTECTBEHHOHAYYHOI 001acTy;



-JUTS Pa3BUTHS JMYHOCTH peO&HKa B mporiecce 00ydeHUs] XUMHH, €r0 ClIocoOHOCTEeH, (POpMUPOBaHUS U YIOBIETBOPEHHUS COLUATIEHO 3HAYMMBIX
UHTEPECOB U NOTpeOHOCTE;
-JU1s pabOTHI C 01apEHHBIMU IKOJFHUKAMHK, OPTaHU3aIUU UX PAa3BUTHS B Pa3IMUHBIX 00JIACTSIX 00pa30BaTEIbHOM, TBOPUECKOM AEATETBHOCTH.

HopMmblI 011eHOK 32 Bce BHIABI MPOBEPOYHBIX PadoT

«5» — YpOBEHb BBIIOJIHEHUS TPEOOBAHMIA 3HAYUTEIBHO BBIIIE YIOBICTBOPUTEIBHOTO: OTCYTCTBHE OLIMOOK, KaK 110 TEKYIIEMY, TaK H I10
npeaplIyeMy yaeOHOMY MaTepuaiy; He 0ojiee OTHOTO HeJJ04ETa.

«4» — ypOBEHb BBHINOJIHEHHS TPEOOBAHUH BBIIIE YAOBIECTBOPUTEIBHOTO: HAMMYKHE 2—3 omrO0K min 4—6 HeoYETOB 10 TEKyLIeMy Y4eOHOMY
marepuaiy; He Ooinee 2 ommOOK Wi 4 HeTOYETOB IO MPOMIEHHOMY MaTepHally; UCIOJIb30BaHNE HEPAIIMOHAIBHBIX MIPHEMOB PEIICHUs ydeOHOM
3a1a4u.

«3» — I0CTaTOYHBIA MUHUMAJIbHBIA YPOBEHD BBIIIOJIHEHUS TPEOOBaHUH, IPEIBIBIIEMBIX K KOHKPETHOH paboTe: He Oosee 4—6 ommbok mim 10
HE04YETOB MO TEKyIEMY Y4eOHOMY MaTepHaity; He Oonee 3—5 ommOOoK nim He OoJiee 8 HETOYETOB 0 MPOHICHHOMY Yy4eOHOMY MaTepuay.
«2» — ypOBEHb BBIIIOJHEHUS TPEOOBAHUI HIUKE yOBIECTBOPHTEIBHOTO: Hajruue Oosnee 6 ommoOok nin 10 HeroueToB Mo TEKyIeMy MaTepHay;
Oostee 5 ommOOK MM Oosiee § HEOYETOB IO MPOHICHHOMY MaTepHay.



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

I/IsyquI/Ie XMMHMHU B OCHOBHOMH IIIKOJIE HaIrpaBJICHO HA JOCTHXKEC-
HUEC O6y‘IaIOH_[I/IMI/ICH JIMYHOCTHBIX, MECTAITPECAMETHBIX U IIPCIAMET-
HBIX PE3YyJIbTATOB OCBOCHU A y‘I€6HOI‘ 0 IIpCaAMCETA .

JIu4HOCTHBIE pe3yabTaThbl

JIMYHOCTHBIE PEe3yNNbTaThl OCBOCHHUS IPOrPaMMbI OCHOBHOTO
o011ero o6pa3oBaHus TOCTUTAIOTCS B XO€ O0YUECHHUSI XUMHH B
eIMHCTBE Y4eOHOH 1 BOCIIMTATENBHON AesiTeabHOCTH Opranu3auu
B COOTBCTCTBUMU C TpPpaJWIIUOHHBIMH pOCCHﬁCKHMH
COLIMOKYJIETYPHBIMUY JyXOBHO-HPABCTBEHHBIMU LICHHOCTSIMH,
IPUHATBIMHA B O6HIGCTB€ IpaBWJiaM1 U HOPMaMH IIOBCACHUS, 1
CIIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHS U
CONMAM3AINH 00yYaIOIINXCS .

JIMYHOCTHBIE PE3yNbTAThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM
YHCIIe B YaCTH:

Hampuomuttecxozo eocnumanun

1) EHHOCTHOT'O OTHOIIEHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY,
MCTOPUYECKOMY U HAyYHOMY HAcJeIHI0, MOHUMAaHUS 3HAYCHUS XU-
MUYECKOW HAyKM B JKU3HM COBPEMEHHOro  OOIIecTBa,
CIIOCOOHOCTH BNAJETh JOCTOBEpHON HH(pOpMaIueil 0 mepenoBbIX
OOCTUXCHUAX U OTKpI)ITI/ISIX MI/IpOBOﬁ nu OTC‘ICCTBGHHOfI XHUMHH,
3aMHTEPECOBAHHO- CTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHpa U
o01ecTBa;

I'pasicoanckozo socnumanus

2) IPEACTABICHUSI O COLMAJIbHBIX HOPMax H MpPaBHIAX
MEXJIMYHOCTHBIX OTHOILIEHMA B KOJUIEKTHBE, TOTOBHOCTH K
pa3sHOOOpa3HOW COBMECTHOM JIEATETLHOCTH TPU BBITIOJHCHUH
yueOHBIX, TO3HABATENbHBIX 3aJa4, BBHIMOJHEHUHM XUMHYECKUX
OKCIIEPUMEHTOB, CO3J1aHUN y‘-Ie6HI)IX IMPOCKTOB, CTPEMIICHHUA K
B3aMMOIIOHMMAHHIO U B3aUMOIIOMOIIM B TIPOIECCE ITON Y4eOHOM
JACATCIIBHOCTH, TOTOBHOCTH OIICHUBATH CBOE IIOBECACHUE U
HOCTYIKH CBOUX TOBapHILEH ¢ MO3UIUKY HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHHS MOCTEICTBUI MOCTYIKOB;

llemtocmu HAYUYHO20 NOZHAHUA



3) MHPOBO33PEHUYECKUX MPEACTABICHUI O BEIIECTBE U
XUMHUYECKOHN peaKkii, COOTBETCTBYIOINX COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U COCTABIISIOIIMX OCHOBY JJIsl HOHMMaHUS
CYIIHOCTH HAyYHOH KapTHHBI MHUPA; MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IbI, B3aUMOCBSI35X UEIOBEKa C
IIPUPOJHOM CPEeNIOH, O POJIM XMMHUU B IIO3HAHUU 3TUX
3aKOHOMEPHOCTEH;

4) IO3HABATEIbHBIX MOTHUBOB, HAIPABICHHBIX Ha IIOJyYEHHE
HOBBIX 3HAaHUM MO XWMHH, HEOOXOAMMBIX JUIsI OOBSCHEHHUS
Ha0JIF01a€MBIX POLIECCOB U SIBICHHH;

5) Mo3HaBaTENbHOW U MH(OPMAIIMOHHON KYJBTYpPbI, B TOM 4YHUCIE
HABBIKOB CaMOCTOSITENIbHON paboThl ¢ Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM  JINTEPATypoOH,  JOCTYIIHBIMH  TEXHUYECKHUMH
cpeacTBaMu MH(MOPMAIMOHHBIX TEXHOIOTUH;

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

Dopmuposanus Kyasmypol 300p06b

7) OCO3HAHUS LIEHHOCTH KU3HU, OTBETCTBEHHOI'0 OTHOILIEHUS K
CBOEMY 370pPOBbIO, YCTAaHOBKM Ha 3J0pOBBIH 00pa3 KHU3HH,
OCO3HAaHUS IIOCIEJCTBUM M HENPUATUSA BPEAHBIX IPUBBIUEK
(ynorpebneHus AJIKOT OIS, HapKOTHKOB, KypeHusi),
HEOOXO/IMMOCTH  COOJIOJICHUs]  IpaBWil  O€30MacHOCTH  TpH
00paIlleHuH ¢ XUMUYECKUMH BEIECTBAMHU B ObITY U pPeabHOM KU3HH;

Tpyoosozo 6ocnumanusn

8) KOMMyHHKaTI/IBHoﬁ KOMIIETEHTHOCTH B  OOIIECTBEHHO
MOJIE3HOH, y4eOHO-UCCIE0BATENBCKOM, TBOPUECKOM U JpPYrux
BUJIaX JEATEIILHOCTH; HMHTEpEca K IPAKTUYECKOMY U3YUYECHUIO
npodeccuit U Tpyaa pazIU4YHOrO Poja, B TOM YHUCIE HAa OCHOBE
NpUMEHEHUs MPeJMETHBIX 3HAHUM MO XUMUU, OCO3HAHHOTO BBIOOpA
WHMBUIYaJTbHON TPACKTOPHHU MPOJODKEHUSI 00pPa30BaHUs C YIETOM
JUYHOCTHBIX WHTEPECOB M CHOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH;

AKonozuueckozo socnumanus

9) KOJIOTMUYECKH 11eJIeCO00Pa3HOT0 OTHOLICHUS K IPUPOAE KaK
UCTOYHUKY KU3HM Ha 3emje, OCHOBE €€ CyIIEeCTBOBaHMS,



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

10) cIIOCOOHOCTH MPUMEHATh 3HAHUA, I[OJIy4aeMble IIpU
W3YYCHUN XMMUHM, IS PELICHUs 3a/1ad, CBA3aHHBIX C OKPYKarOIIEH
NPUPOJHON  CpENOM, TOBBIIECHUA YPOBHSA  DKOJOTHYECKOU
KYJIbTYPbI,0CO3HAHUSI TJI00aJIbHOIO XapaKTepa 3KOJOTMYECKUX
po0JIeM U Iy-Tel UX peleHus OCPeJCTBOM METOJOB XUMHUH;

11) 5KOJIOTMYECKOTO MBILIICHUSA, YMEHHUs PYKOBOJACTBOBATHCSA UM
B [I03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLMAIILHOM IPAKTUKE.

MetanpeaMeTHbIe pe3yJbTaThl

B cocraBe meTanpeAMETHBIX pe3yIbTaTOB BBIICIAIOT 3HAUMMbIE
U1 GOPMHUPOBAHUS MUPOBO33PEHUS OOLIEHAYYHbIE TOHATHUS
(3aKoH, TeopwHs, MPUHIIHII, TUTIOTE3a, (aKT, CHCTEMa, TPoLecC,
9KCIEPUMEHT U JIp.), KOTOPbIC MCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4eOHBIX MPeMETax U MO3BOJISIIOT HA OCHOBE
3HaHUH U3 3THX MIPeAMETOB (POPMHUPOBATH MPEICTABICHUE O
1EJIOCTHON HayYHO! KapTHHE MUpPa, U YHUBEpCAIbHbIE YUeOHbIE
neicTBus (o3HaBaTeNbHbIE,KOMMYHUKATUBHBIE, PETYJIITUBHbIE),
KOTOpBIE 00€CTIeUNBAIOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYILECTBIECHUIO yueOHOM
JEATEIbHOCTH.

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS 00pa30BaTeIbHON
IIPOrPaMMBI 110 XUMHHU OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
NI03HABaTEIbHBIMU JICHCTBUAMH, B TOM YHCIIE:

Bazoevimu nozuueckumu oelicmeusamu

1) yMEHHEM HCIIOJBb30BaTh MPUEMBI JJOTHYECKOTO MBINUIEHUS TIPU
OCBOCHMM 3HAHUH: PACKPBIBATH CMBIC]I XUMHUYECKUX IOHATUN
(BBLEETATH WX  XapakTepHble MpPHU3HAKH, YCTaHABIUBATbH
B3aMMOCBS3bC IPYTUMHU MOHSATUSMU), UCIIOJIb30BATh MOHATHUS IS
00BSICHEHUS OT/IEIbHBIX (PAaKTOB U SIBIEHUI; BEIOUPATh OCHOBAHUS
U KpUTepUu s KilaccuUKalUy XHUMHYECKHUX BELIECTB U
XUMUYECKUX PEaKLUH; YCTaHABIUBATH IIPUYUHHO-CIICICTBCHHBIE
CBS3M MeXAy OOBEeKTaMU M3y4eHUs; CTPOUTH JIOTHYECKHE
paccyxxaeHus (MHAYKTUBHbIE, JEAyKTHBHBIE, [0 AaHAJOTHH);



JIe71aTh BBIBOJBI U 3aKIIIOUEHHUS;

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

bazoevimu uccneoosamenvckumu oelicmeuamu

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

4) npUOOpeTeHNe OmbITa MO IUIAHWPOBAHHUIO, OpPraHU3alUUd U
NPOBE/ICHUIO YUCHUYECKHX IKCIIEPUMEHTOB: YMEHHE HaOIIoIaTh 3a
X0- JIOM IIpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro
pe3ynbTar, GopMyIupoBaTh 0OOOMICHHUS M BBIBOJIBI 110 Pe3yJIbTaTaM
HpOBCI[éHHOl"O OIlbITa, HCCICAOBAaHHA, COCTABJIATH OTYET O
IpoJIeTaHHOM paboTe;

Pabomoi ¢ unghopmauuen

5) yMEHUEM BBIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH MH-
(bopmarMio pa3TMYHBIX BUJIOB U (JOPM MPEACTABICHUS, TOTYyYaeMyI0
U3 pa3HbIX HCTOYHUKOB (HAY4YHO-NIONYJsIpHAs JIMTeparypa
XUMHUYECKOTO  COZIEpKaHMs, CIpPaBOYHBIE IOCOOUS, pecypchl
Wnrepnera);

6) YMEHUEM IIPUMEHATH Pa3IMYHBIE METOBI U 3alIPOCHI IIPH I10-
UCKe U 0TOOpe HH(OPMAIMM U COOTBETCTBYIOIIMX JaHHBIX,
HEOOXO/JUMBIX IS BBIIOJHEHUS YYE€OHBIX M IO3HABATEIbHBIX
3aJa4 ONpeAerEHHOro Tula; MpUOOpEeTeHHe ONbITa B 00JacTH
HCIIOJIBb30BaHUsA I/IH(1)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIX TGXHOJ’IOFHﬁ,
OBJIAICHHUEC KYHBTypOﬁ AKTUBHOI'O MCIIOJIB30BAHUA Pa3JINYHBIX
IIOMCKOBBIX CUCTEM;

7) yMEHHEM HCIIONB30BaTh U AHAIM3UPOBATh B Ipolecce yueOHOM
U HCCIIEIOBATENbCKOW JeITeNbHOCTH HHGOPMALUI0 O BIUSHUH
IPOMBIIIJIEHHOCTH, CEJIbCKOr0 XO34HCTBa W TpaHCIOpTa Ha



COCTOSTHUEOKPYKAIOIIEH MPUPOTHON CPEIIBI;

Yuueepcaﬂbnbmu KOMMYHUKAMUGHbBIMU oelicmeuamu

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

9) mpuOOpPETEHNE OIbITA MPE3CHTAUN PE3yIbTATOB BBITOJTHEHUS
XUMHYECKOT0 AKCTIepUMEHTa (J1abOpaTOPHOTO OIBITA, JTa0OPaTOPHOI
paboTBhI 110 UCCIIE0BAHHIO CBOMCTB BEIIECTB, Y4€OHOTO IPOEKTA);

10) 3aMHTEPECOBAHHOCTb B COBMECTHOM CO  CBEPCTHHKAMU
II03HABATEIbHON M MCCIIEA0BATENBCKON EATEIBHOCTU IIPU PEILIEHUI
BO3HHUKAIONIUX MNpOOJIeM Ha OCHOBE Yu€Ta OOLIMX WHTEPECOB H
COrjacoBaHusA TO3UIMH  (0OCyXKIeHHs, OOMEH MHEHHUSIMH,
«MO3TOBBIE ITYPMbBD»  1I.);

Ynueepcaﬂbnbmu pecyiamueHblmu oelicmeuamu

11) yMEHHEM CaMOCTOSATEIILHO OIIPEACIIATD 1IEIHN
JEeSTeNIbHOCTH, INIAHUPOBATh, OCYIIECTBIISATh, KOHTPOJIUPOBAThH U
IpU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO JI€ATEIHHOCTb,
BbIOHpaTh HanboneedPpdeKTUBHBIE CIIOCOOB! pelIeHUs yueOHbIX U
N03HABATEIbHBIX 33/1a4, KOPPEKTHUPOBATh MPE/JIOKEHHbIH arOPUTM
JIEVCTBUH TP BBITIOJIHEHHUH 3a/IaHUI C YYETOM ITOJYYEHHUS HOBBIX
3HaHUH 00 M3yyaeMbIX 0ObEKTaX — BEILECTBAX U pEaKLUsX;

12) yMEHMEM HCHONB30BaTh M  AHAIN3UPOBATh  KOHTEKCTHI,
IpeUIaracMble B yCIOBUU 331aHU.

IIpeameTHbie pe3yIbTaThI

B cocraBe npeIMeTHBIX pe3yJIbTaTOB 110 OCBOEHHIO
0053aTeNIbHOT0 COAEPKAHUS, YCTAHOBIEHHOTO JAHHOM NPUMEPHOIt
paboyeil mporpaMMoH, BBIAEISIOT: OCBOEHHBIE 00YJaIOIIUMHCS
Hay4yHbI€ 3HaHUS, YMEHUS U CTIOCOOBI IEUCTBUM, cIEIIU(pHUECKHe
JUTS IPEMET-HOM 0051acTH «XUMHUS», BUJIBI €S TEIBHOCTH 110
MOJIy4YE€HUIO0 HOBOIO3HAHMSI, €r0 HHTEPIIPETALINH,
npeoOpa30BaHUIO M MPUMEHEHHIO BPa3IMYHBIX yIEOHBIX U HOBBIX
CHUTYalHsX.

[TpeameTrHbIe pe3ynbTaThl MPEACTABIEHBI [0 rofaM 00ydeHHs
HOTPAKAIOT CPOPMUPOBAHHOCTH Y OO YHAFOIITHXCSI CIIEYFOIIINX
YMEHUN:



8 KJIACC

1) packpvieamsb CMBICI OCHOBHBIX XUMHUYECKHX MOHSITHI:
aToOM, MOJIEKYJIa, XMMHUYECKHI 3JIEMEHT, IPOCTOE BEIIECTBO,
CIOKHOE€ BELIECTBO, CMECh, BAJIEHTHOCTb, OTHOCHUTEJIbHAS
aTOMHasi M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJb,
MOJIIpHas Macca, MaccoBas JO0JI1 XHMHYECKOrO DJIEMEHTA,
MOJIIpHBIA ~ 00BEM, OKCHJI, KHUCIOTa, OCHOBAaHHE, COJb,
JIEKTPOOTPULIATENIBHOCTD, CTENEHb OKUCICHUS, XHMHYECKas
peakusi, TEIoBoil 3¢ ¢deKT peakuuu, KiacCUPUKAIMA pPeaKiui,
XMMHUYECKas CBA3b, PACTBOP, MACCOBAs J10JIs BEILIECTBA B PACTBOPE;

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

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

4) onpedensamsb BAIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHApPHBIX
COCJIMHEHUSAX; CTENEeHb OKUCICHUS JIEMEHTOB B OWHAPHBIX
COCIMHEHUAX; NPUHAMIEHKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHUN 1o (opmynaM; BHA XUMHUYECKOW CBS3H
(xoBaJIeHTHas! U UOHHAs1) B HEOPTaHUUECKUX COE/IMHEHUSX;

5) packpvieamb cmbicn  nepuogudeckoro 3axkona J[. M.
MenpeneeBa:  I€eMOHCTPUPOBATh  IOHMMAHHE  IMEPUOANYECKON
3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT MX IMOJIOXKEHHUS
B MEPUOINYECKON CHCTEME; 3aKOHOB COXPAaHEHHUs] MACChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIDHOTO YYECHHMs, 3aKOHA
ABorasipo; onucvleame U xapakmepuzoeams TaOIUUHYIO
dbopMy NEpHOAMYECKON CHUCTEMbl XHMHUYECKHUX HIIEMEHTOB:
pa3nuyaTh IOHSATHUA «TJiaBHas noarpynna (A-rpynma)» W
«moboynass noxarpynna (b-rpynma)», Manele u  OomblIve
NIEPUOMBL;, COOMHOCUMb OOO3HAUEHHUsI, KOTOPbIE HMEIOTCS B
tabmuue «[lepuoanueckas cucteMa XuMHYeCKHX 3emMeHToB /1. U.
MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMM CTPOEHHS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTAaB W 3apsad sjapa, oOliee YHCIo
3JIEKTPOHOB U PACIpe/IeeHNe UX 110 NIEKTPOHHBIM CIIOSM);

6) K1accuguyuposamso XUMHUYECKHE AJIEMEHTHI;
HEOpPraHWYEeCKHe BEIIeCTBa; XUMUYECKHE peakuuu (Mo 4uciay u
COCTaBy Y4YacTBYIOIIMX B pEAKIUU BEIIECTB, IO TEIJIOBOMY



s dexry);

7) xapakmepuzoeams (onucviéams) OOIME XUMHYECKHE
CBOICTBa BELIECTB pa3IMYHbIX KJIACCOB, MOJTBEPXK[Jas ONUCAHHE
npuMe- pamMu  MOJIEKYJISIPHBIX YPaBHEHHM COOTBETCTBYIOLIUX
XUMUYECKUXPEAKIIUH;

8) mpocno3upoéams CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX
KayeCTBEHHOTO0 COCTaBAa; BO3MOXKHOCTHU IPOTEKAHUS XMMHUYECKUX
npe- BpallleHUH B pa3IMYHBIX YCIOBUSX;

9) @bluUCAAMb OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO
Macchl BEILIECTB; MACCOBYIO JOJIF0 XMMHUYECKOTO 3JEMEHTa IO
dopmyne coemuHEHHs; MAaCCOBYIO JIOJIIO BELIECTBA B PAaCTBOPE;
MIPOBO-JUTH PACUETHI 110 YPABHEHHIO XUMHUECKON PEaAKIUH;

10) npumenams OCHOBHBIC ornepanuu MBICIIATEIILHON
NEeSTeIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE, 0000IIeHMe,
CHCTEMAaTH3alIHUIO, KJIaCCH(UKAIIHIO, BBISIBJICHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — JI1 M3YyYEHUS] CBOWCTB
BEII[ECTB U XUMHYECKUX PEAKIUI; €CTECTBEHHO-HAYYHbIE METO/IbI
NO3HaHUST —  HaOJroIeHWe, W3MEpeHHe, MOJICIMPOBAHNUE,
9KCTIEPUMEHT (peanbHbIil U MBICIICHHBIN);

11) cneooeamsb MpaBUJIaM TOJIb30BAHUSI XUMHUYECKOU nocyﬂoﬁ
U J1abopaTopHbIM  O0OpYyIOBaHHMEM, a Takke IpaBuUiIam
oOpallleHus1 ¢ BELECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH IO
BBITMIOJTHEHUIOIa00paTOPHBIX XUMUYECKUX OTBITOB IO MOJTYYECHUIO
U cOOMpPaHUIO ra3000pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOJa),
IIPUTOTOBJIEHUIO PAacCTBOPOB C ONpPENEIEHHOM MacCOBOM J0JIEi
pacTBOpPEHHOrO  BELIECTBA;  IUIAHUPOBATb U NPOBOJUTH
XUMHYECKHE OKCIIEPUMEHTBHl IO PAClO3HABAaHUIO PacTBOPOB
menouyel W KHUCIOT C TIOMOIIBI0O  HMHIUKATOPOB  (JIAKMYC,
heHondranenH, METHIOPAHX U Ip.).

9 KJIACC

1) packpvieamsb CcMblCI OCHOBHBIX XUMHUYECKUX TIOHSITHIA:
XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHHOH,
MpPOCTO€  BEIIECTBO,  CJOXXKHOE  BEIIECTBO,  BAJICHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKUCIEHUS, XHMHYECKas
peakIus, XUMUYECKast CBS3b, TEIUIOBON A((PEeKT peakiuu, MOJIb,
MOJISIPHBIA  00BEM, pPACTBOp; DIEKTPOIUTHI, HEIIEKTPOJIHUTHI,
AJIEKTPOJIUTAYECKAS] JTUCCOIMAIUS, PEAKIMH HOHHOTO OOMeHa,



obpaTtumble u HeoOpaTHMBble peaxuuy,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIC peakuum, OKHCIIUTEITb,
BOCCTAaHOBUTEINb, OKHUCJIEHME M BOCCTAHOBJIEHUE, aJJIOTPOIHS,
aMm(pOTepHOCTb, XUMHYECKass CBSI3b (KOBaJeHTHAas, WOHHas,
METAJJIMYECKast),  KpUCTAJUIMYEcKass  pemérka,  Kopposus
METaJIOB, CIUIABbl; CKOPOCTh XMMHUYECKON pEaKIUH, MPEAEIIbHO
nonyctumas konuentpauus (I11K);

2) unnrocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMHYCCKUX
MOHATUI (CM. M.1) U NPUMEHSATh 3TU MOHATUS TPH OMUCAHUH
BEILECTBU UX MIPEBPALLCHUN;

3) ucnorvb306ams XUMUYECKYH0 CHUMBOJIMKY JUISI COCTaBJICHUS
(opMyJ1 BELIECTB ¥ YPAaBHEHUIM XUMUYECKHX PEaKluii;

4) onpedenamv ~ BAJIEHTHOCTb U CTENEHb  OKHUCICHUS
XUMHUYECKHX JJIEMEHTOB B COEIMHEHMSX Pa3JIM4YHOIO COCTAaBa,
MPUHAJIEKHOCTh BEUIECTB K ONPEAENEHHOMY KJACCy COEAMHEHUM
no Qopmynam; BUJ XUMHUYECKOH CBS3M (KOBaJE€HTHAs, WOHHAs,
MeTaJIJINYecKas) B HEOPTaHUYECKUX COSAMHEHUSX; 3apsi/i HOHA TI0
XUMHYECKOH (hopMmysie; XapakTep Cpeabl B BOIHBIX pacTBOpax
HEOPraHWYECKUX COCJUHEHUH, TUN KPUCTAJUIMYECKOW pPElETKU
KOHKPETHOTO BEILECTBA,;

5) packpvleams cmuici nepuoandeckoro 3akona J[. U
MenzeneeBa 1 JEMOHCTPUPOBATh €0 IOHUMAHUE: ONUCHLIBAMb U
xapaxkmepuzoeams TaOIUUHYIO POPMY MEPUOJUUECKONH CHUCTEMBbI
XUMUYECKUX  JJIEMEHTOB:  pa3jauyarb IMOHATHS  «TJaBHas
noarpynna (A-rpynna)» u «mobounas noarpynna (b-pymma)y,
Malible M OoJyiblIME TEpPHOAbl; coomHocumb O0003HAUCHMUS,
KOTOpBIE HMMEIOTCSI B TNMEPUOJUYECKON TaOIMIle, C YHCIOBBIMU
XapaKTEpUCTUKAMU CTPOCHMSI aTOMOB XHMHYECKHX JJIEMEHTOB
(cocTaB u 3apsiz siipa, oOLIEeuncIo MEKTPOHOB U paclpe/iesieHre
WX TI0 DJIEKTPOHHBIM CJIOSIM );00b5CHAMb 00IIE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB JIEMEHTOB M UX COEIMHEHHMH B INpefenax
MajbIX MEPUOOB M TJIABHBIX HOATPYHN C Y4YETOM CTPOCHUS HX
aTOMOB;

6) Kraccuguyuposamo XUMHUYECKHE AJIEMEHTHI;
HEOpPraHMYECKUE BEIECTBA; XMMUYECKHE PEeaKkUUu (10 YUCIy U
COCTaBYy Y4YaCTBYIOUIMX B peakIMHU BEUIECTB, MO TEIJIOBOMY
b ¢exTy, MO0 HM3MEHEHUIO CTeNeHed OKUCIEHHS XHMHYECKHX
9JIEMEHTOB);



7) xapakmepuzoeams (onucvieams) OOIME XUMHUYECKHE CBOMCTBAa BEIIECTB pA3JIMYHBIX KIJIACCOB,
MOJATBEPKAs ONMCAHME IPHUME- paMH MOJEKYJISPHBIX M HOHHBIX YPABHEHMH COOTBETCTBYIOLIMX XUMUYECKUX
pEaKImii;

8) cocmasnaims ypaBHEHUs DSJIEKTPOJUTHUECKOW AMCCOLUALMM KHUCIOT, IIeNoYed M Cosiel; MOJIHbIe U
COKpAlLIEHHBIC YPaBHEHUs peakLii HOHHOI'O OOMEHa; ypaBHEHUS PeaKLni, 10ITBEPHKAAIOLINX CYIIECTBOBaHUE
TEHETUYECKOM CBS3M MEX/y BELLIECTBAMH PA3IMYHbBIX KJIACCOB;

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

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

11) ebluuciAmb OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJISIPHYIO MAacChl BEILECTB; MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEeHTa 10 (hop- MyJie COSAMHEHUS; MAacCOBYIO JIONIO BEIIECTBA B PAacTBOpE; MPOBOIHUTH
pacy€Thl 10 YPaBHEHUIO XUMUUYECKON PEaKLiH;

12) cnedosamsy TpaBWIIaM I10JIb30BaHUSI XMMUYECKOH Mocynod M 1abopaTOpHbIM OOOpYIOBaHUEM, a
TaK)Ke MpaBuUiIaM OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIIOJIHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB MO IOJYYEHUIO U COOMpPAHUIO ra3000pa3HbIX BELIECTB (aMMuaka M
YIJIEKUCIIOTO Ta3a);

13) nposooums peakuuu, NOATBEPKIAIOIINE KaUECTBEHHbIN CO- CTaB Pa3IMYHBIX BEILECTB: PaclO3HaBaTh
ONBITHBIM TYyTEM XJIOpHA- OpOMHUA-, HOAMI-, KapOoHaT-, ocdar-, cunmkar-, cyabpaT-, TUIPOKCHI-HOHBI,
KaTHOHbl AMMOHHS U MOHBI U3yYCHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOAHBIX PAacTBOpax HEOPraHMYECKHX
BEILECTB;

14) npumensims OCHOBHBIE OIEPALUU MBICIMTEIBHON AEATENbHOCTH — aQHAIU3 M CHHTE3, CpPaBHEHMUE,
000011IeHe, CUCTEeMATU3alUI0, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — Ui M3y4eHHs CBOICTB
BEIIECTB M XMMMUYECKUX PEAKIMN; €CTECTBEHHO-HAayYHbIE METO/bI MO3HAHUSI — HAOJI0/IEHUE, U3MEPEHUE,
MOJIEJIMPOBAHKE, SKCIIEPUMEHT (pealbHbIi U MBICIICHHBIH).

COEP)KAHUE YYEBHOI'O ITPEIMETA «XUMHUS»ITIO I'OJAM U3YYEHUA
8 KIIACC

HepBOHa‘IaJ'ILHI)Ie XHMHYECKHE NOHATHUSA

[Tpenmer xumun. Posie xuMum B sxu3HM yenoBeka. Tena u Bemectsa. @u3ndecKkue CBOMCTBA BEILECTB.
ArperatHoe cocTosHue BeuecTB. [[oHATHE 0 MeTO1aX TO3HAHKS B XUMUH. XUMHS B cUCTeMe Hayk . YucTteie
BewlecTBa 1 cMecH . CriocoObl pas3fienieHus cMecei .

ATOMBI 1 MOJIEKYJIBI. XUMUYECKHE 1eMEHThl. CHMBOJIBI XUMHUYECKUX 37€MEHTOB. [IpocThbie U clioxkHbIe
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas Gpopmyna. BareHTHOCT aTOMOB XMUMUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTAaBa BELIECTB.
OtHocutenbHasaToMHas Macca. OTHOCUTENbHAs MOJIEKYJIsipHas Macca. MaccoBast 0J1s1 XUMHYECKOT0 JIEMEHTa B
COEIMHEHHU.

®uznueckue U XUMHUYECKHE SABJIECHMA. XMMHUECKas Peakuus Me€ NMPU3HAKU. 3aKOH COXPAHEHHs MacChl
BelecTB. XumudeckueypasHeHus. Kinaccudukanus XuMiuyeckux peakiuil (CoeMHeHus, pa3ioKeHus,
3aMeIICHN ).

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOM MOCYI0H, ¢ TpaBuiiaMu paboThI B 1a00paTopuu 1
npuémamu oOpallieHus ¢ 1abopaTOpHBIM 000PYJOBaHUEM; U3YUEHUE U ONHCaHne (PU3NUECKIX CBOICTB
00pa310B HEOPraHMYECKUX BEIIECTB; HaOMoIeHHe (hru3nyeckux (I1aBJIeHne BOCKa, TasTHHUE JIbAA,
pacTHpaHue caxapaB CTYNKe, KUIIEHHE U KOHJEHCAIIHUsI BO/IbI) U XUMUYECKUX (TOPEHUECBEYH, TPOKATUBaHUE
METHOM MPOBOJIOKH, B3aMMOJICHCTBUE MeJIa ¢ KUCIIOTOM) SIBJICHHI, HAOIIOACHNE U ONMCAHNE IPU3HAKOB
NPOTEKaHUSI XUMUUECKUX PEAKIIMH (pa3IoKeHUe caxapa, B3auMO/IeHCTBUECEPHOMN KUCIOTHI € XJIOPUIOM
Oapusi, pa3noxkenue rugpokcuaa meau (I1) mpu HarpeBanum, B3auMOJICHCTBHE jKejle3a C PaCTBOPOM COJIH
menu(Il)); uzyuenue cnocoOoB pa3aeneHus cMecei (C MOMOIIBI0 MAarHuTa, GUILTPOBAHKE, BBIMTAPHBAHHUE,
TUCTHIUISIMS, XpOMaTo-rpadusi), MpoBeIeHUE OYNCTKU ITOBAPEHHON COJU; HAOII0JeHIE HOMKCaHUe
PE3yJIbTaTOB IPOBEJECHUS OIBITA, MIUTIOCTPUPYIOLIET0 3aKOH COXPAHEHUs MAcChl; CO3/IaHUE MOJIETIEN MOJIEKYJI
(mapocTep)KHEBBIX ) .



BakHeiimmne npeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Boznyx — cmech razos. Coctas Bozayxa. Kuciaopog — anemeHT unpoctoe BemectBo. Haxoxnenue kucnopoaa
B IIpUpoOJE, pU3nUecKue U XMMHUYECKHe CBOWCTBA (peakuun ropenus). Okcuapl. [Ipumenenue kucnoposa.
Cnoco0bl osTy4eHHst KUCI0po/a B 1a00paTOPUK M NPOMBIIIIIEHHOCTH. KpyroBopoT Kuciopoga B IpUpoOJeE.
O30H — anmnoTponHas MOAU(PHUKAINSI KUCIOPO/IA.

TernnoBoit 3¢ (hexT XUMHUUECKOH peakluy, TEePMOXUMUYECKUE YPaBHEHHUS, IK30- H SHAO0TEPMUUECKHUE
peakuuy. TOMIMBO: yrojib U MeTaH. 3arps3HeHHe BO3/yXa, yCHIEHHEe TapHUKOBOro 3 dexra,pazpyiieHne
030HOBOTO CJI0 .

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

KomugectBo BemmectBa. Monbs. MonsipHast macca. 3akoH ABoraapo. MonsipHbiil 006EM ra3oB. PacuéTel mo
XUMHYECKUM yPABHEHUSM.

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

pacTBOpEL. Pacmeopumocms seujecms 6 6ode.1 MaccoBas 1015 BENIECTBA B PACTBOPE. XHMIUECKHE
cBoiicTBa Bozbl. CoctaB ocHOBaHUM. POk pacTBOPOB B IPUPOJIE U B )KU3HU UesnoBeka. KpyroBopor Bojibl B
npupojie. 3arps3HEHUENPUPOJHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus nHeopranmueckux coequnenuii. Oxcupl. Knaccudukamms okcuaoB: conaeoOpasyromue
(ocHOBHBIE, KUCIIOTHBIE, aM(OTepHbIE) U HeconeoOpasytomue. HoMeHkmatypa okcuaoB (MexXIyHapoaHas U
TpuBUaIbHAsA). OU3NMUECKIE U XUMUYECKUE CBOMCTBA OKCcUIOB. [loyueHue.

OcuoBanust. Knaccudukanys ocHOBaHMI: MENOYN U HEPACTBOPUMBIE OCHOBaHUs. HoMeHKIaTypa OCHOBaHuiA
(MexxnyHapoHas ¥ TpuBHanbHas). OuU3nuecKue U XUMUYECKHE CBOcTBAa ocHOBaHUM. [lomyuyeHre ocHOBaHuU.

Kucnotsl. Knaccudukanus kucnot. HomenknaTypa Kuciot (MexayHapoJHas 1 TpuBHabHAs ). Ousnueckue u
XUMHYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTH MeTaiioB H. H. bekerosa. [Tosrydenue kucior.

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

I'enernyeckas cBSA3b MEXAY KJacCaMHM HEOPTaHUUECKUX COETMHEHUI.

XMMUYECKUN IKCIIEPUMEHT: KaUE€CTBEHHOE ONPEIENICHNE COAEPKAHMUS KUCIOPOIa B BO3YX€E; IIOJIyUYEHHUE,
coOupaHue, pacro3HaBaHUe U U3y4YeHHE CBOMCTB KHCJIOPO/1a; HAOM0IeHHE B3aUMO/IEHCTBHS BELIECTB C
KHCJIOPOJIOM U YCIIOBUsI BOSHHKHOBEHHS U MPEKPAILCHUS TOpeHHs (110)kKapa); 03HAKOMJICHHUE ¢ 00pa3iamu
OKCHJIOB U OITMCaHHNE UX CBOMCTB; ITOJIy4eHHE, COOMpaHue, paclioO3HaBaHHE U U3y4EHHE CBOMCTB BOJOPO/Ia
(ropenue); B3aumoencTBre Bogopoaa ¢ okcuaom Meau(Il) (Bo3MoKHO MCTIONB30BaHIE BUACOMATEPHATIOB);
Ha0JIr0/IeHne 00pa3IioB BEIIECTB KOJUUECTBOM 1 MOJIb; HcCie10BaHHE0COOEHHOCTEH pacTBOPEHUS BEILIECTB C
Pa3IMYHON paCTBOPUMOCTBIO; IPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MAaCCOBOM J0JI€H PACTBOPEHHOTO
BEIIIECTBA; B3aUMO/ICHCTBUE BOIBI C METATIIAMH (HATPUEM U KalblieM) (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMaTEPHUAJIOB); OIPEJIETICHUE PACTBOPOB KUCIIOT U IIENI0UeH C MOMOIIBIO HHMKATOPOB; UCCIIEA0BAHUE
00pa3I0B HEOPraHUUECKUX BEIIECTB Pa3-TUYHBIX KJIACCOB; HAOII0ACHNE N3MEHEHHSI OKPACKU MH/INKAaTOPOBB
pacTBOpax KHCIOT U LIeJI0Yei; u3ydyeHue B3auMoeicTsus okcu-1a meau(Il) ¢ pactBopom cepHOit KUCIIOTHI,
KHCJIOT ¢ METAJUIAMH, PEaKLUI HEUTpalInu3aluy; NOJTy4YeHNE HEPACTBOPUMBIX OCHOBAHHH, BBITECHEHUE OJTHOTO
MeTaJljia JPYTUM U3 pacTBOPa COJIM; pellieHHeIKCIEpUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxxHeilne kiaccol
HEOPIraHUYECKUX COEANHEHUI».

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

[lepBble TOMBITKY KIACCUPUKAIIMN XUMUYECKHUX dIIeMEHTOB. [[oHITHE O TpyIIax CXOIHBIX JJIEMEHTOB
(1IeT0YHbIE U MEeTOYHO3EMENTbHBIC METAJITBI, TAJIOTCHBI, HHEPTHBIE Ta3bl. DJIEMEHTHI, KOTOPhIe 00pa3yoT
amM(OTEpHBIE OKCHIBI ¥ THIPOKCHUIBL.

[Mepuommueckuii 3akoH. [lepuoandeckas cuctema xummuueckuxsnemeHToB J[. . Menneneesa. Buasl Tabnuiipt
«Ileproanueckas cucrema xumuueckux smeMeHToB [l . 11 . Menneneesay . [leproast u rpynmsl . @uzndeckuii
CMBICII TOPSAAKOBOTO0 HOMEPA, HOMEPOB MEPU- 0/1a U TPYIIIBI DJIEMEHTA .

Ctpoenne atromoB. CoctaB aTOMHBIX siziep. M3oTombl. DnekTpoHbl. CTpoeHHE IIEKTPOHHBIX 0007109€K aTOMOB
nepBbIX 20 XMMUYECKUX JIEMEHTOB Neproanueckoil cuctemsl J[. V. MenzeneeBa. XapakTepucTuka XMMHUECKOTO
3JIEMEHTA IO €ro MOJ0KEeHUI0 B epuoandeckon cucteme /1. 1. Menzaeneesa.



3aKOHOMEPHOCTH M3MECHEHHMS PaliyCca aTOMOB XUMUYECKHUX 3J1€- MEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB 110 IPyNIIaMy EpHoaM. 3HAYEHUE IEPHOJIMYECKOr0 3aKOHA ¥ EPHOIUIECKOM
CHUCTEMBbI XUMHUYECKHX JJIEMEHTOB Ul Pa3BUTHUA HAYKU U nipakTuku . [[. . MenaeneeB — y4éHbli U
IpaKIaHUH .

DNIeKTPOOTPULIATENEHOCTh XUMUYECKUX 3JIEMEHTOB. XHUMHYe- CKas CBA3b (MOHHAs, KOBAJICHTHAs MOJIIpPHAS U
KOBaJIEHTHAs Heno- JisipHasi). CreneHb okuciieHust. OKUCINTENbHO-BOCCTAHOBUTEIbHBIE peakuuy. [Iporeccsl
OKHUCIIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKHUH SKCTIEPHUMEHT: U3y4eHHe 00pa3lioB BELECTB METall- JIOB U HEMETAJUIOB; B3aUMOJIeHiCTBHE
TUAPOKCUA LIMHKA C PACTBOPAMH KUCIIOT U LIEJIOUEH; IPOBEACHUE ONIBITOB, MILTIOCTPUPYIOIIUXITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI (TOPEHUE,PEAKLINY PA3JI0KEHHS, COETUHEHHNS ).

Me:knpenmMeTHbie CBSI3H

Peanu3anus MEXIPEAMETHBIX CBA3CH MpPU HM3YYCHUH XMMHHB 8 Kacce OCYIIECTBISIETCS Yepes
HCII0JIb30BAHUEC KAaK O6H_[I/IX CCTCCTBCHHO-HAYyYHBIX HOHSITI/II;'I, TaK U HOHHTHﬁ, ABJIIAIOIINXCA CUCTEMHBIMU IJIA
OT/IEJIBHBIX TIPEAMETOB €CTECTBEHHO-HAYYHOTO [IHKJIA.

OO1ue ecTecTBeHHO-HAYYHBIC TIOHATHS: HAYIHBIN (DAKT, TUTIOTE3a, TEOPHs, 3aKOH, aHATIN3, CHHTE3,
Kiaaccu(UKaIus, MePUOANIHOCTh, HAOJFOICHUE, SIKCIICPUMEHT, MOCITUPOBAHNE, U3MEPEHHUE, MOJIEITb,
SBIICHHE.

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

buonorus: horocunTe3, npixanue, ormocdepa.

[eorpadus: armocdepa, ruapochepa, MUHEPATIbI, TOPHBIC TIOPOJIBI, MOJIE3HbIC HCKOMIAEMbIE, TOILTMBO, BOAHBIC

pecypchl .

9 KJIACC

BelecTBo H XuMHYECKAs peakmnus

[Tepuonnuecknii 3akoH. [lepuonnueckas cuctema xumnueckuxanemenToB Jl. . Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTHB U3MEHEHUU CBOMCTB XUMUYECKHX 3JIEMEHTOB MEPBBIX TPEX NEPHOJIOB, KK,
KaJIBLIMS U UX COEJUHEHUN B COOTBETCTBUH C ITOJI0KEHUEM DIIEMEHTOB B IIEPUOJUUECKON CUCTEME U CTPOCHUEM
nx aToMOB.CTpOEHHE BEIIECTBA: BUbI XUMUUYECKON CBSI3U. TUIIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEIIECTBA OT THIIa KPUCTAJUIMYECKON PEMIETKN U BUJa XUMUYECKON CBS3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHapoJHasi M TPHUBHAJIbHASA).
XUMHUYECKHE CBOWCTBA BEILECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCaM HEOPTaHUYECKUX COCANHEHHUH,
TEHETUYECKas CBA3b HEOPIraHUYECKUX BEIIECTB.

Knaccugukanys XuMHUECKUX peakivii o pa3IudHbIM IPU3HaKaM (110 YUCITY U COCTaBY y4acTBYIOIIUX B
PEaKIMU BELIECTB, 110 TEIIOBOMY 3(PQEKTY, 0 U3MEHEHHIO CTETIEHEN OKHCIIEHNS XUMHUECKUX JIEMEHTOB, IO
00paTUMOCTH, TI0 YUaCTHIO KaTaanu3aTopa). IK30- U SHAOTEPMHUUYECKUE PEAKIHH, TEPMOXUMUIECKUE YPABHEHHUSI.

[TonsiTHE O CKOPOCTH XUMHUUECKON peakiu. [lonsTue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUUYECKUX PEAKIHAX.
[IoHsATHE O TOMOT€HHBIX M TE€TEPOTeHHBIX peakuusax. [lonamue o xumuyeckom pasnogecuu. Paxmopul,
BaUAIOWUE HA CKOPOCHb XUMUYECKOU PeaKyuu U NONOACEHUE XUMUYECKO20 PABHOBECUS.

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

Teopus 371EKTPONIUTHYECKON TUCCOLMALMN. DIEKTPOIUTHI M HEANEKTPOIUTHI. KaTHOHBI, aHMOHBI. MexaHn3M
JIMCCOIMAIINY BEIIECTB C Pa3IMUYHBIMU BUIaMU XUMUUecKoil cBs3u. Ctenens aucconuanuu. CUibHbIe U cnadble
JJIEKTPOJIUTHL.

Peakiuu noHHoro ooOMeHa. Y cinoBusi NPOTEKaHUs peakliii HOHHOTO 0OMeHa, OJTHBIE U COKpaIIEHHBIE
MOHHBIE ypaBHEHUs peakiuid. CBOMCTBA KHCIOT, OCHOBAaHUH U COJIEH B CBETE MpeCTaBICHUIH00
3IIEKTPOIUTUYECKOH aucconnanuy. KauecTBeHHbIE peakuu Ha MOHBL . [loHamue o eudpoause coneu .

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIICHUE C MOJAECIISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHUIECKUX
BEIIIECTB — METAJJIOB HHEMETAILIOB (TpaduTa U aaMasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPus);
MCCIIeJOBAHHE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIMU OT BO3ACHCTBUS PA3INYHBIX (hJaKTOPOB;



UCCIIEJOBAHKE HIIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IPOLIECCA AUCCOUUALINN KHCIIOT, IIEI0YEH U Coei
(BO3MOXHO HCIIONIb30BaHIE BUICOMATEPUAIIOB); IPO-BEACHUE OIBITOB, HIUTIOCTPUPYIOIIUX MPU3HAKH
NPOTEKAaHUs peakluii FOHHOTO oOMeHa (0Opa3oBaHUe 0Ca/iKa, BbIJIEICHUE Ta3a,00pa30BaHNe BOIbI); ONBITOB,
WUTIOCTPUPYIOLIUX IPUMEPbI OKHUCIIU- TEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOPEHME, PEAKIIUH PA3JIOKEHUS,
COEJIMHEHHUS ); PACIO3HABAaHKUE HEOPIraHMUYECKUX BELIECTB C ITOMOIIBIO KAU€CTBEHHBIX PEAKIMil Ha HOHBI;
pelIeHNE SKCIIEPUMEHTAIBHBIX 337124 .

HemeTta/abl M HX cOeTMHEHHUS

OOmas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepPHbIE CTETIEHH OKUCIICHUSL.
Ctpoenue u Gpu3NyecKie CBOWCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XMMUUYECKUE CBOWCTBA HA MIPHMEpPE
XJiopa (B3auMOICHCTBUE C METAJUIAMH, HEMETaJUIaMU, enoyaMu ). XiaopoBoopo. ConsHas KMCIOoTa,
XUMHYECKUE CBOMCTBA, IIOJIyYeHUE, IpUMEHEHHE. [[eficTBHIE XJ10pa U XJIOPOBOAOPOa HA OPraHu3M 4YeJO0BeKa.
Baxneiimye xaopusl U UX HAXO0XKICHUEB IPUPOJIE .

O6u1as xapaktepuctika 31eMeHToB VIA-rpynmbl. OcOOeHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTETIIEHH
OKHUCIICHUSL.

CrtpoeHnue u Gpu3nveckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/IA U Cepbl. AJIIOTPOIHbIE MOAUPUKAIIIN
KUCIIOpOJIa U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOOPOI, CTpOCHUE, PU3UIECKUE U XMMUUECKHUE CBOWCTBA.
Okcuipl cephl Kak MpeICTaBUTEN KHCIOTHBIX OKCHI0B. CepHast KHciIoTa, pu3nuecKue 1 XMMUYECKUE CBOCTBA
(oO1mme Kak mpeACTaBUTEIIs KITacca KUCIOT U CrienUprueckue). XUMHUYECKUE PEaKIUH, JIeKaIIUe B OCHOBE
MPOMBIIIUIEHHOTO CIIOC00a MOMy4YeHus cepHoi KucinoThl. [Ipumenenue. Coiu CepHON KUCIOThI, KAUeCTBEHHAs
peakius Ha cynb(ar-uoH. Haxoxaenuecepsl 1 €€ coeTMHEHUH B MPUPOE . XMMUYECKOE 3arps3HeHNe
OKpY>KaroIlel cpe/ibl COeIMHEHUSIMU cephl (KHUCIOTHBIE JOXKIH, 3arpsI3HEHNE BO3yXa U BOJOEMOB), CTIOCOOBI
€ro NpeI0TBPALICHUS .

OO6mas xapakTepucTuka 3JeMeHToB VA-rpymnmbl. OCOOEHHOCTUCTPOSHUS aTOMOB, XapaKTEPHbIE CTETICHH
OKHCJICHUS.

A30T, pacripocTpaHeHUE B IpUpojie, GU3UUECKUE U XMMUUECKHe cBoWicTBa. KpyroBopor azora B mpupo/e .
AmMuak, ero pu3n4ecKkren XMMUYeCK1e CBOWCTBA, MoIyyeHue u npuMenenue. Coan aMMOHUS, UX GU3MUYECKUE U
XMMHUYECKUE CBOWCTBA, IpUMEHEeHHe. KauecTBeHHas peakiys Ha HOHBI aMMOHHMS. A30THas KUCIIOTa, €€
nosy4eHue, puanyeckre 1 XMMHUYecKie cBOMCTBa (00II1e Kak MPeACTaBUTeNs Klacca KUCIOT U CelupHYecKHe.
Hcnonp3oBanue HUTPATOB U COJIEH aMMOHHMS B KaueCTBE MUHEPANbHBIX y100peHuid. XUMUUeCcKoe 3arps3HeHne
OKpY’Kalollel cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE 0XKU, 3arps3HEHUE BO3/1yXa, IIOUYBBI U BOJIOEMOB).

docdop, amnorponHsie Moaudukanuu Gochopa, pusnueckue u xummudeckue coiictsa. Oxena pochopa(V) u
¢bochopHas kucnora, puznuecKue 1 XMMUUECKUE CBOWCTBA, MomyueHue. Mcnonb3oBanue GocdaToB B kauecTe
MUHEpAJIbHBIX y100pEHHH.

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

Vrnepon, aluioTponHble MOAU(MHUKALUY, pacIPOCTPAaHEHHE B MIPUPOJE, PU3NUECKHE U XUMUYECKUE CBOICTBA.
Ancop6rus. Kpyrosopot yrinepona B npupojie. OKCuabl yriaepoaa, ux pu3nueckue 1 XkMHUUeCKUe CBOWCTBA,
JeiicTBHE Ha ’KUBbIE OPraHU3MBbl, [TOJIyY€HUE U IPUMEHEHHE. DKOIOTHYECKUE MPOOIeMbl, CBI3aHHbIE C OKCHIOM
yraepoaa(IV); rumotesa riio6anbHOTO MOTEMJICHUS KJIMMAaTa; MapHUKOBBIN 3P deKT. YronpHas KUCIO0Ta U e€
coJu, UX (U3NYECKHe U XUMUYECKUE CBOMCTBA, MOJTydeHe 1 puMeHeHue. KauecTBenHas peakuus Ha
KapOOHAT-uOHBL. VIcronab30BaHNe KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIIIEHHOCTH U CENBCKOM XO3SIHCTBE.

[lepBoHauyanbHble MOHATHA OO0 OPraHWYECKUX BEIIECTBAX KakK O COCJMHEHHUSAX yriepoja (MeTaH, JTaH,
STHJIEH, alleTUJICH, 3TaHOJ, INIMIEPUH, YKCYCHasl KUCIO0Ta). Mx cocmas u xumuueckoe cmpoerue. llonarue
0 OMOJOrMYecKH BaKHBIX BEIIECTBAX: JKUpaX, OelKaxX, YrjieBOoJax — M UX POJM B KM3HHM YEJIOBEKa.
Mamepuanvnoeeouncmeo opeaHuyeckux U HeOpSaHUYeCcKuUx coeOUuHeHUll.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOiydeHHE M MpuMeHeHue. COeAMHEHUS KPEMHHUS B
npupoje. O6mue npecraieHus 00 okcuae kpeMuus(IV) u kpemuueBoit kucinore. CHIMKATBI, UX UCTIOIb30BAHNE
B OBITY, MEAUIMHE, TIPOMBIIUICHHOCTH. BaoicHetiuiue cmpoumenbHble Mamepuaisl: Kepamurd, Cmeko,
yemenm, 6emon, oicenezobemon. Ilpobremvr 6Oe3onacHozo  UCNONBL30BAHUS CIMPOUMETLHBIX
Mamepuanos 8 N08CEOHEe8HOU HCUIHU.

XUMHYECKUH IKCIIEPUMEHT: N3ydeHUE 00pa3lloB HEOPTAaHUUECKUX BEIIECTB, CBOWCTB COJISTHOM KUCIIOTHI;
NpOBE/ICHNE KAYeCTBEHHBIX PEaKLIUi Ha XJIOPUI-UOHBI U HAOII0I€HNE TPU3HAKOB UX IPOTEKAHUS; OTIBITHI,



oTpaxkarolue (u3nyecKue 1 XMMHUYECKHe CBONCTBA TaJIOT€HOB U UX COSAMHEHUN (BO3MOXKHO
UCIIOJIb30BaHUEBHICOMATEPHUAIIOB); 03HAKOMIICHHE C 00pa3LaMy XJIOPHIOB (TaJOreHUI0B); O3HAKOMIIEHHE C
o0pasiamMu cepbl 1 € COeMHEHUAMHE (BO3- MOKHO MCITIOJIb30BaHKUE BUICOMATEPUAJIOB); HAOIOICHUE TIpoliecca
00yTIIMBaHMs caxapa 1oj AeHCTBHEM KOHIIEHTPUPOBAHHOM CEPHOI KMCIOTHI; U3y4EeHHE XMMUYECKUX CBOMCTB
pa30aBIIEHHOI CEpHOI KHCIIOTHI, IPOBE/ICHUE KaUeCTBEHHOM peakIy Ha Cylb(aT-noH HHAOII0IeHUE
npu3HaKa e€ MpoTeKaHus; 03HaKOMJICHHE ¢ (PU3MUEeCKUMHU CBOMCTBaMHU a30Ta, pochopa 1 uX CoeAMHEHUN
(BO3MO>XHOUCIIOIb30BAaHHUE BHICOMATEPUAIIOB), 00pa3IiaMu a30THBIX B (hocHOpHBIX YI0OpEHUIT; TOTyICHHE,
coOupaHue, paclio3HaBaHUE U U3YUYEHHE CBOMCTB aMMHUAKa; POBECHIE KAYeCTBEHHBIX PEaKIUil Ha HOH
aMMOHUS U (ocaT-uoH U N3ydeHHe MPU3HAKOB UX MPOTEKAHNUS,B3aMMO/ICHCTBUE KOHIIEHTPUPOBAHHON
A30THOM KHCIIOTHI C MEJIbIO(BO3MOKHO HUCIIOIb30BAaHNE BUICOMATEPHANIOB); U3YyUCHUE MOJIeNen
KPUCTAITMYECKHUX PEeETOK anmasa, rpaguTta, QyiiepeHa; 03HaKOMJICHHE C IPOLIECCOM a/ICOpOIIH
pPacTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YTIIEM M YCTPOMCTBOM MPOTUBOra3a; Moay4yeHue, coOupaHue,
pacro3HaBaHue U U3y4YEeHHE CBOMCTB YITIEKUCIIOTO Ta3a; MPOBEACHNE KaUeCTBEHHBIX peakluii Ha KapOoHaT- u
CHJINKAT-MOHBIM N3YUEHHE MPU3HAKOB UX MPOTEKAHUs; 03HAKOMIJICHUE C TPOAYKIIUECH CUITMKATHON
IPOMBIIIJICHHOCTH; PEHICHUE YKCTIEPUMEHTANBHBIX 33/1a4 110 TeMe «BaxHelIe HeMeTaIbl U BX
COCIMHEHHUS.

MeTtaJulbl M MX COeIMHEHHSA

OO01mmas xapakTeprucTHKa XUMUIECKIX YJIEMEHTOB — METAJUIOB HA OCHOBAHHH WX ITOJIOKCHHSI B
MEePUOINYECKON cUCTeMe XuMudeckux 31eMeHToB [l. . MenneneeBa u crpoenust aroMoB. CTpOCHHUEMETAILIOB.
Merammueckast CBsI3b U METAJUIMYECKAS] KPUCTAILIMYECKAs! pelIETKA. DIEKTPOXUMUUECKUH Psill HATPSKEHU I
MeTamuioB. du3nyeckue U XMMUUECKHEe CBOWCTBA MeTasioB. O01mue crocoOsl momyyeHus MetamioB. [lonstue o
KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOppo3uHu. CIuiaBsl (CTalb, YYT'YH, JIOPATIOMUHHA,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY M MPOMBIIIIICHHOCTH.

[IlenoyHbIE METAILIBL: TTOJOKEHUE B IEPUOIMYECKOMN cUCcTEME XUMUYeCcKHX 3neMeHToB [I. . Menaeneena;
CTPOEHHE X aTOMOB; HaXOXKAEeHUE B ipupoie. Pu3nueckre 1 XMMUYECKUE CBOWCTBA (Ha MpUMeEpe HATPUS U
Kanus). OKCHJIBI M THIPOKCHIBI HATPUS U Kajius. [IpMeHeHne mea0uYHbIX METAIOB U X COSTMHEHUH.

[I{ennouHO3eMeNbHBIE METAITIBI MArHUM U KaJIbLIUNA: TIOJI0)KEHUE BIIEPUOJUUECKON CUCTEME XUMUYECKUX
atemeHToB J[. M. MenzeneeBa; cTpoeHnE X aTOMOB; HaXOXkIeHHUE B pupoje. Puzndeckne U XUMUIECKUE
CBOIfcTBa MarHus U Kanplius. BaxuHelimue coeiuHeHus Kaublus (OKCUA, THAPOKCU, coin). JKECTKOCT BOJIBI U
Croco0bl €€ yCTpaHEHHUS.

AJIOMUHMIN: TIOJI0’KEHHE B IIEPHOINYECKON cUcTeMe XuMHuueckux 31eMeHToB [I. Y. MenneneeBa; ctpoeHue
aToMa; HaxXoXJieHue Brpupoe. Pu3nyeckre 1 XMMUYECKUE CBOWCTBA amtoMuHus. AM(OTEpHBIE CBOWCTBA OKCHIA
Y TUJIPOKCHUIA aTFOMUAHHUSL.

XKene3o: nonoxkeHne B MEPUOAMYECKON CUCTEME XUMUYECKHX 3neMeHToB /1. . Menneneesa; ctpoeHue aToma;
HaxokAeHue B prpoie. Pu3ndecKre 1 XMMUIeCKHe CBOMCTBa jkene3a. OKcuabl, rupokcubu conu xenesa(ll) u
xene3a(Ill), ux cocras, cCBOWCTBA M MOTYYCHHUE.

XUMHAYECKUHN SKCTIEPUMEHT: 03HAKOMJIEHHE C 00pa3iiaMi METAJIIOB U CIIABOB, X (PM3MUYECKUMH CBOWCTBAMHU;
U3y4eHHE Pe3yJIbTaTOB KOPPO3UH METAILIOB (BO3MOKHO MCIONIB30BaHHIE BHCOMATEPHATIOB), 0COOCHHOCTEM
B3aMMOJICHCTBYSI OKCH/IA KA U HATPHSIC BOJIOM (BO3MOKHO HCIIOIH30BAHUE BUICOMATEPHAIIOB);
UCCJIEJTIOBAHKE CBOMCTB KECTKOM BOJIBI; MPOIIECCca TOPEHHS JKele3a B KUCTIO- PoJie (BOZMOKHO UCTIOIB30BaHUE
BHJICOMATEPHAIIOB); TPU3HAKOB MIPOTEKAHUS KAUECTBEHHBIX PEaKITUi Ha HOHBI (MarHusl, KaJIbIIHs,
amroMuHus, IMHKA, sxkene3a(ll) u sxenesa(Ill), meau(Il)); mHabmroneHne u onucaHue MPOIIECCOB OKPAITUBAHUS
TJIaMEHU MOHAMU Ha-TPUs, KK U KaJIBIHS (BO3MOKHO HCTIOJIb30BaHUE BUIEOMATEPHAJIOB); UCCIICTOBAHNE
aM(OTEpHBIX CBOWCTB THAPOKCHIA ATFOMUHHS U THIPOKCH/IA [IHKA; PEelIeHIe YKCIIEPIMEHTAIBHBIX 33]1a4 M0
Teme «BaxxHelme MeTaibl U UX COSTUHEHUSD .

XuMus 1 OKpYy:KawoIas cpeaa

Hosble Matepuansl 1 TeXHOJIOTMU. BelecTBa 1 MmaTepraisl B TOBCEJHEBHOM KU3HU Y€I0BEKa. XUMUS U
310poBbe. bezonacHoe ncnoab30BaHKue BEMIECTB M XMMUYECKUX peakiuii B ObITy. [lepBas mo- Moip npu
XMMHYECKUX 0XKOrax M OTpaBieHUsX. OCHOBBI 3KOJIOTU- YECKOH IPaMOTHOCTU. XUMHUYECKOE 3arps3HEeHNe
OKpyXxaromiercpensl (mpeaenbHas nomyctumas konueHtpanus semects — [1JIK). Poms xumuu B permennn
AKOJIOTUYECKHX MPOOJIEM.



[TpupoHBIC HCTOYHUKH YTIIEBOIOPOAOB (YTOJIb, TPUPOIHBIN ra3,He(Th), TPOIYKTHI UX MTepepadOTKH, X
POJIb B OBITY U TPOMBIIIIICHHOCTH .

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHHE 00pa3I[0B MaTEPHAIIOB (CTEKIIO, CIIaBbl METAIIJIOB, TOJTMMEPHBIC
MaTepuabl).

MemnpenMeTHMe CBA3H

Peanm3arust MEXIPEIMETHBIX CBS3CH MPH U3YYCHUH XUMHUH B KiIacce OCYIIECTBISETCS yepe3
MCII0JIb30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYUHBIX OHATUH, TAK M MOHATHM, SBISIOMINXCS CUCTEMHBIMU JUIS
OT/EJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1ye ectecTBEHHO-HAYUHBIE MTOHATUS: HAYUHBIH (akT, rumnore3a, 3aKOH, TEOpHUs, aHaJIN3, CUHTES,
KJaccu(uKanus, NepuoIMIHOCTb, HAOIIOACHNE, IKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHE,MO/IEIb,
SIBJICHHE, MApHUKOBBIA d(dexT, TexHomorus, matepuansl. Ousnka: MaTepus, aTOM, JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOI, PaTUOAKTUBHOCTh, MOJIEKYJIA, SJICKTPUUECKUNA 3apsill, MPOBOJAHUKH, MOJTYIPOBOIHUKH,
JMAIIEKTPUKHU, (DOTORIEMEHT, WHIUKATOP,BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSIHUE BEIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAIUIMYECKAs PEUIETKA, CIUIaBbl, (U3NUECKHE BEIUYMHBI, €IUHUIIBI U3MEPEHHS,
KOCMHUUYECKOE MPOCTPAHCTBO, IIAHEThI, 3BE3/1bI, CONHIIE.

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

['eorpadus: atmoctepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPO/IBI, TOJE3HBIE HCKOMAEMbIe, TOILTUBO, BOAHBIC

pecypchl.

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

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

4acoB [IpOBE | 0OOpydosanus
nenust | «Touka pocma

Tema 1. XumMus — BaXHasg  00JacTh
€CTEeCTBO3HAHMS W TMPAKTHYECKOH [AeSATeJbHOCTH
yesgoseka (5 v)

HpeI[MCT XUMUH Pojib XMMMM B KM3HH YeJIOBeKa. XUMHS B 1
CUCTCMC HAYK. MeTobl MO3HAHUS B XUMHH.

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

Ne 1. TIpaBusna paboTsl B 1Tab0paTopuu UIIPUEMBI OOpAIIICHHUS C RELEON
71abopaTopHBIM 000PYI0BaHHEM Ludposoit naTunk

Temreparypsl CipToBKa
Cseua.

w

Tena u BemecTBa 1

®du3nyeckne CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHAE 1
BEILIECTB .

Yucteie BemmecTBa 1 cMecH. CriocoObl pa3eNieHns: CMECeH. 1 Ludposas
IIpakTHueckas padoraNe 2. Paznenenue cmecei (Ha n1aboparopust
HPUMEPEOYUCTKU TOBAPEHHON COJIH) RELEON

Tema 2. BemiecTBa
U XUMHUYeCKHe peakiuuu

(159)+1 v

ATOMBI M MOJIEKYJIBI. XUMHAYECKHE IEMEHTBI 1

\l

[EEN

3HaKu (CMMBOJIbI) XUMUYECKUX JIEMEHTOB

[TpocTeie U cloXkHbIE BELIECTBA. ATOMHO-MOJIEKYISIPHOE 1
YYEHHE.

Xumudeckas popmyia. BaqeHTHOCTh aTOMOB XUMHUYECKHX 1
DJIEMCHTOB

10- | 3axoH mocTostHCTBA cocTasa BemecTB. OTHOCHUTENBHAS 2




11

aTomHas Macca. OTHOCUTEIbHAS MOJICKYJISIpHAA Macca .

12 | MaccoBast 101 XUMHYECKOTO DJIEMEHTA B COEJUHEHNN 1
13 | Ousnueckre ¥ XUMUIECKHE SBICHHS 1
14 Xumunueckas peakuus. [IpuszHaku 1
Y YCJIOBHS MPOTEKAHUS XUMHUICCKUX PEAKIINH
15 | Xumwuyeckue ypaBHEHHs 1
16 | Tunmbl XumuyecKuxX peakuuii. Peakiys coenHeHns 1
17 | Peakmust pa3noxeHus 1
18 | Peakius 3aMemicHus 1
19 Peakinsa ooMena 1
20 | 3axoH coxpaHeHus Macchl BemecTs. M. B. JJomoHOCOB — 1 BECHI
YUYCHBIN- SHIIUKIIOICIHUCT. TeXHOXUMUUECKHE
WJIH DJIEKTPOHHBIC;
cBeya; Koiba
mIockooHHast 250
MJI; JTOXKKa TSt
COKUTaHMS
BEIIIECTB
21 | KonurponbHas padora Ne 1 1
Tema 3. Bozayx. Kucsiopoa.
Oxcuabl
(CRY)
22 | Bo3myx — cMmech ra3oB. CoctaB Bo3nyxa Kucinopog — 1
3NIEMEHT ¥ POCTOE BemecTBO. O30H — aJUIOTPOIHAS
MOAU(BHUKAIHS KUCTIOPOIa
23 | HaxoxpmeHue KUCIOpoaB Mpupoze, Gu3uaecKue u 1
XAMHYECKUE CBOMCTBA (PEaKlui OKUCIICHHUS, TOPEHHUE.
[TonsTHe 00 okcHIax
24 | CnocoObl ONMy4YeHUs KUCIOPO/ia B 1a00paToOpHu 1 1
MPOMBIIIIEHHOCTH. [IprMeHeHre KucIopoia.
IIpakTuueckas pabora
Neo 3. TTonyuenue u cobupaHue KMUCIOPOAa, H3yUeHHE ero
CBOWCTB.
25 | TennoBo#t 3¢ PeKT XUMUUECKOH peakiiu, HOHATHE O 1
TEPMOXUMUIECKOM YPaBHEHHH, 3K30- H SHIOTCPMUIECKIX
peaKIHIx
26 | TormmmBo (Yyroiab u MeTaH). 3arps3HECHUEBO3/IyXa, CIIOCOOBI 1
ero MpeaoTBpalieHus. Y CUIIeHne MapHUKOBOTO 3 dexTa,
pa3pylieHne 030HOBOTO CIIO .
Tema 4. Bogopoa. CoctaB kucjot u coJieii (5 4)
27 | Bonopog — 3JIeMEeHT U TPOCTOE BEIECTBO 1
28 | HaxoxnmeHwue B mpupoje, GU3HIECKHe U XUMHICCKHE 1
CBOICTBa (Ha MIpUMepe B3aUMOJICHCTBHS C HEMETallIa-MU 1
OKCHJIaMH METAJIJIOB
29 [TpumMenenwe, crrocoOBI MOTYYSHUS BOIOPOJIA. 1
[paxTuueckas padota Ne 4. [Tonydenue u cobupanue
BOJIOPO/Ia, U3yYCHHUE €T0 CBOMCTB
30- | CocTaB KHCIIOT U CONel 2
31
Tema 5. KoJnuecTBeHHBIE OTHOIIIEHUS B XUMHH
(44)
32 | KommgectBo BemectBa. Momb. Monsipaast macca 1
33 | 3akoH ABorajpo. MonsipHblii 00BEM razoB . 1
34- | PacuéTpl Mo XMMUYIECKUM YPABHEHUSIM. 2




35

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

49)

36 ®dusnyeckne CBOKWCTBA BOJbI. AHAIN3 U CUHTE3 —
METO/Ibl U3yYEHUs COCTaBa BOJIbL.
37 | XuMuueckue CBOWCTBA BOJIbI (PEaKIMi ¢ METalIaMH,
OKCHJIJAMUMETAJIJIOB M HEMETAJIJIOB
38 | CocraB ocHoBanui. [loHsTHE 00 MHAMKATOPAX Hudposas
nmabopaTopus
RELEON
[udposoit pH. mraTus
C 32KHMOM; TISATh
XUMHYECKHUX CTAaKaHOB
(25 mi1); npombIBaJIKa
39 | Boxa kax pactBopuTteis. PacTBOpbL PacTBOPHMOCTE BEILECTB B npubop s
Boze. [IpakTrueckast padoTra: OLLITOE ¢
Ne 5. IlpuroroBiieHure pacTBOPOB € OLPEIEIEHHON MacCOBOM
JI0JIel PACTBOPEHHOT'O BEIIECTRA. DJICKTpHICCiM
TOKOM;
HUCTOYHHK
MIOCTOSIHHOTO TOKa:
npoOUpKU — 2 IIT.
MIPOHYMEPOBAHHEIE;
JTyIWHKA,
CIHUPTOBKA;
npoOKH — 2 T,
TTUHIICT
40 | Ponb pacTBOpOB B IPUPOJIC U B KU3HU YeloBeka. KpyroBopot
BOJIbI B IPUpO/JIe. 3arpsi3HEHNE PUPOIHBIX BoJI. OXpaHa u
OYHCTKA MPUPOJTHBIX BOJI.
Tema 7. OcHOBHBIE KJIACChI HEOPraHUYECKUX
coeIMHeHHn i
(1la)+ 14
41 | Kmaccupukarus HeopraHHIeCKUX COCTHHCHIH,
42- | Oxcuppl: cocTaB, Knaccudukays (OCHOBHBIE, KUCIOTHEIE,
43 | amdoTtepHbie,HECONEC00pA3YIONITHE), HOMEHKIATYPa
(MeXIyHapoJHasl Y TPUBHAIIBHAS).
[TonyyeHue u XMMUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U
aM(}OTEepHBIX OKCHIOB.
44- | OcHOBaHHUS: COCTaB, KIaccU(uKalysi, HOMEHKIATypa [Mudposas
45 | (MexayHapoIHAs U TPUBHUATbHAS), PU3HMUECKHUE U nmabopaTopus
XUMUYECKUE CBOMCTBA, CIIOCOOBI MTOTYUSHUS RELEON
Hudposoii pH. mratus
C 32KUMOM; TISATh
XUMHYECKHX CTAKaHOB
(25 mi); mpombIBaIKa
46- | Kucnotsl: cocTaB, Kiaccu(uKaIys, HOMEHKIATypa,
47 | dusmueckre U XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOTyUYCHUSI.
Psan akTHBHOCTH METAILIOB
48- | Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI
49 | moyryyeHusl, B3aUMOJECHCTBUECOIIEN C METAIIAMHU,

KHCJIOTaMHU, IICJI09aMU U COJIIMH




50

['enetndeckas CBA3b MEXy KIaCCaMUHEOPTaHMYECKUX
COEIMHEHUH

51 | IIpakTUvieckas padbora: udposast
Ne 6. Pemiennie sKcriepuMeHTANBHBIX 33129 TI0 TeMve naopatopus
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX COEAMHEHNI RELEON
Hudporoii pH. mraTus
C 32KUMOM; ITAATh
XUMHYECKHUX CTAKaHOB
(25 mu1); mpoMBbIBaIKA.
52 | KouTpoiabHas padora Ne 2
Tema 8. [lepuoanyeckuii 3aK0H U NMEPUOANYECKAS
cucremMa xumMuueckux iemMeHToB /I. M. Menaeneena.
Ctpoenue atoma (7 4)
53 | IlepBble MONBITKH KIACCH(DUKAIIMU XUMHIECKHUX HJIEMEHTOB.
[TonsiTie o rpymnmax CXOAHbBIX SJI€MEHTOB (ILIEI0YHbIC U
1€JI0YHO3EMENbHBIE METAJLIBI,['AJIOTEHbl, HHEPTHBIE Ta3bl) .
54 | DnemeHTbl, KOTOpbIe 00pa3yoT aM(pOTEepHbIE OKCUIBI U
TUAPOKCHIbI
55 Ilepyoauyeckuii 3aKOH ¥ NEPUOUYECKAS CUCTEMA
xumuyeckux snementoB [l. M. Menneneesa. [lepuompl,
IpyIHIbl, MOArpynIibl. @U3UYECKUI CMBICIT HOPSAAKOBOTO
HOMEpa 3J€MEHTa, HOME- POB IIEPUOJIA M TPYIIIBI.
56 | Crpoenne atomoB. CocTaB aTOMHBIX siiep. Vi3oTomsl
57 | DOnexrponsl. CTpoeHUE INEKTPOHHBIX 000J0UEK aTOMOB
nepBbix20 XUMHUYECKUX HIIEMEHTOB TIEPUOANYECKON CHCTEMBI
.. Menneneena
58 | XapakTepHucTHKa XHMHYECKOTO JIEMEHTA TI0 €0 MOJIOKEHUTO
B nnepuoanyeckoi cucreme [I. M. Menneneesa
59 | 3HaueHue NepuOAUUECKOro 3aKOHa
U NIEPUOANYECKON CHCTEMbl XUMUYECKUX 3JIEMEHTOB JUIs
pas3BUTUA HayKu U npakTuku. [I. 1. Mennenees — y4€Hbii,
NeJIaror ¥ rpak1aHuH.
Tema 9. Xumudeckas cBA3b.
OKuUCINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKIU
(84)
60 | DIeKTpOOTPHLATEILHOCTh aTOMOB XMMHYECKHX JIEMEHTOB
61 | MonnHast xumuveckast CBs3b [udposas
naboparopus
RELEON
Hudposoit gaTanx
TEeMIIepaTyphl
MJIATUHOBBIN; TaTUYNK
TEeMIIepaTyphl
TEPMOIIAPHBIN
62 | KoBaneHTHO-TIONSIpHAS CBSI3b [Mudposas
naboparopus
RELEON
[udposoit gaTanx
TEeMIIepaTyphl
IJIATUHOBBIN; TaTYUK
TEeMIIepaTyphl
TepMONapHbIN
63 | KoBaneHTHO- HemoIsipHast CBA3b

64-

CreneHb OKUCIICHUSA




65

66- | OxucnurenbHO-BOCCTaHOBHUTENbHBIE peakiuu (OBP).

67 [Iporecchl OKUCIEHUSIM BOCCTaHOBICHNS. OKUCINTENN U
BOCCTAHOBHTEJIH.

68 | KonTpoabsHas pabora Ne 3




KanenpapHo-temaTuieckoe NJIaHHPOBaHHe 10 XMMHH 9 Kj1acc

2 yaca 68 yacos

Ne | Tema paznena u ypoka Komu | ata | Hcnonv3osanue
YEeCTB | IIPOBE | 0Hopyodosanus
0 nenus | «Touka pocma
4acoB
IloBTOpeHue u yriy0JjieHne 3HAHNH OCHOBHBIX pPa3/iesioB
Kypca 8 kJjacca
(59)+1u
1 [lepuoanueckuii 3akoH. [lepuoauueckas cucTeMa XMMUYECKUX 1
snemeHToB [I. 1. Menneneesa. CtpoeHue aToMoB
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKHUX 2JIEMEHTOB 1
HEPBBIX TPEX NMEPUOJIOB, KAJIN, KaJIbIU U UX COCUHEHUI B
COOTBETCTBUH C IIOJI0KEHUEM JIIEMEHTOB B IEPUOANIECKON CUCTEME
Y CTPOEHUEM UX aTOMOB
3 Knaccuduxaiys 1 HOMEHKIaTypa HEOPraHUUECKUX BELIECTB 1
(MexyHapoHasi U TPUBUAIIbHAS)
4 XMMHUYECKHE CBOWCTBA BELIECTB, OTHOCAIIUXCS K PA3INYHBIM 1
KJaccaM HEOPraHMYECKUXCOEAUHEHUM, X TeHeTUYECcKas CBSA3b
HEOPraHUYECKUX BELECTB
5 CtpoeHue BeecTBa: BUIbl XUMUYECKON CBSI3U. THIIbI 1 Hudposas
KPUCTAITIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BELECTBA OT TUIIA naboparopus
KPUCTAIIMYECKON PEIIETKH . RELEON
[udposoii naTurk
TeMIIepaTypbl
TIJIATUHOBBIN
6 KonTtponbHas padotaNel 1
Tema 1. OcHOBHbIE 3AKOHOMEPHOCTH XMMHYECKUX
peaxkumi
(44)
7 Knaccupuxarys XMMHYECKUX peakuuii o pasInyHbIM 1
IPU3HAKAM.
8 [Tonsitue o ckopoct xummuyeckoi peakuuu. [lonatiue o romoreHusix | 1 Hudposas
Y TETEPOrE€HHBIX PEAKIMSX . naboparopus
RELEON
[udpooii naTank
TeMIIepaTypbl
TJIATUHOBBIN
9 ITonsiTHe 0 XUMHYECKOM paBHOBeCHU. DakTOPBI, BAMSIONIME HA 1 Hudposas
CKOPOCTbXUMUYECKOHN PEAKIMU U MIOJIOKEHNE XUMUIECKOTO naboparopus
paBHOBECHS . RELEON
[Tudposoii naTuuk
TeMIIepaTypbl
TJIATUHOBBIN
10 | MexaHu3M OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI 1
(27IeKTPOHHBIN OaaHC OKUCITUTETbHO-BOCCTAHOBHUTEb- HOM
peaKIyn).
Tema 2. DaekTpoauTHYecKasi AUCCOMANNA. XUMUYECKHe
PeaKkIMu B pacTBOpax
(8w
11- | Teopus >IEKTPONIUTUUECKON AUCCOLHMALIMU. DIEKTPOIUTHI U 2 [udposas
12 | neanextponutsl. KaTHoHbI, aHMOHBI. MeXaHU3M JAUCCOLM-ALUN n1aboparopus
BEIIECTB C Pa3IMYHBIMU BUIAMH XUMUYECKOU CBsI3U. CTETeHb RELEON




Jucconuyanuu. CuibHbIE U c1a0bIe SJICKTPOJIUTHI

[Mudposoii gaTunk

AIIEKTPOIPOBOTHOCTH
13- | Peakumm mommoro 06Mena, ycroBus nx npotekanns. MoHHEe [udposas
14 YpaBHEHUS PEaAKIHH. naboparopust
RELEON
[Mudposoii gaTumk
AJIEKTPONIPOBOTHOCTHU
15- | XuMmuueckre CBOMCTBA KHCIOT, OCHOBAHUM U COJICH B CBETE
16 | mpencraBieHuid 00 MEKTPOIUTHUESCKOMN JUCCOUAIIAN
17 | IloHsATHE O TUAPOIU3E CONEH.
18 | IIpaktuueckas paborta Ne 1 Pemenue skciepuMeHTAIbHBIX 3a71a4 [udpoas
0 TEMe n1aboparopus
RELEON
[Mudposoii gaTunk
AIIEKTPONIPOBOTHOCTU
Tema 3. O0masi XapaKTepuCcTUKAa XUMUYECKHX 3JIEMEHTOB
VIIA-rpynnel. I'anorenni (4 1)
19 | O6mas xapakTepucTrka rasoreHoB . OcOOCHHOCTH CTPOCHHS aTOMOB
ATUX JIEMEHTOB, XapaKTEPHbIE AJISI HUX CTETICHU OKUCIICHHS.
CrpoeHnne 1 Gpu3nMyecKre CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB
20 | Xumunueckue CBOMCTBA HA TPUMEpE XJI0pa (B3auMOIeiiCTBHE C
MeTaJlaMH, HeMeTaJlllaMu, 11esiodamu). XsopoBojaopo. CosnsiHast
KHCIIOTA, XMMUYECKHE CBOWCTBA, MOJTyUYeHUE, MPUMEHEHHE.
21 | ®uznonorunyeckoe AeiicTBIE XJI0pa U XJIOPOBOAOPOA Ha OPraHU3M Hudposas
4esioBeKa. BaxkHelme XIopuIbl 1 UX HaX0XK/ICHHE B TIPHPOJIE . nTaboparopust
RELEON
22 [MTpakTnueckas padora: Hudponsas
Ne 2. TTonydeHue CONSIHOM KUCIIOTBI, U3yYeHHE €€ CBOICTB naboparopus
RELEON
Tema 4. O0mas XapaKTepUCTHKA XUMHU4YECKHUX YJIeMeH- TOB
VIA-rpynnel. Cepa u eé coennnenus (5 4)
23 | Obmas xapakrepucTrka eMenToB VIA-rpynmsl. OcobeHHOCTH
CTPOEHHMS aTOMOB ITHX JJIEMEHTOB, XapaKTEePHBIE I HUX CTEIICHH
OKHCJICHUS
24 Ctpoennen (usndeckre cBOHCTBA MPOCTHIX BEIIECTB —
KHUCJIOPO/ia U Cephl.
ANOTpONHBIE MOAM(DUKALIMH KMCTIOPOJIA U CEPhI. XUMUYECKHE
CBOWCTBA CEPHI.
CepoBonoposi, cTpoenue, (pu3nueckue 1 XUMHYECKHE CBOMCTBA.
OKCHIIBI Cephl KaK TPEJCTABUTENN KHCIOTHBIX OKCHJIOB
25 | Cepnas kucnora, pusnyeckue Hudposas
Y XUMHYECKHE CBOMCTBA (00IIHME KaK MPeCTaBUTEN KIacca KUCIOT naboparopus
U crienuduyueckue), mpuMeHeHne RELEON
Hudposoit gaTuamk
AIIEKTPOIIPOBOHOCTH
26 | XuMHYecKHue peaklny, JeKallue B OCHOBE MPOMBIIIIEHHOTO
crocob6anoaydeHus cepHor KUCca0Thl. CONMM CEpHOM KUCIIOTHI.
27 | Haxoxznenue cepbl U €€ COeTMHEHUI
B IIPUPOJIE. XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpe/Ibl
COCZIMHEHUSAMHU Cepbl (KUCIOTHbIE 0K, 3arpA3HEHHEBO3IyXa U
BOJIOEMOB), CITOCOOBI €T0 MPEAOTBPAIICHHUS
Tema 5. O0mas XapaKTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB
VA-rpynnsl. A3ot, pocdop u ux coequnenus (7 1)
28 | OOmas xapakrepucTka 1eMeHToB VA-rpynnbsl. Oco6eHHOCTH




CTPOCHUA ATOMOB 3TUX 3JICMCHTOB, XaPAKTCPHLICJISL HUX CTCIICHU
OKHMCJICHHA

29

A30T, pacnipocTpaHeHue B IpUpPoAe, GU3HIECKUE U XUMUYECKUE
cBoycTBa. KpyroBopot azora B npupoe

30

AMMUaK, €ro (PU3UYECKHE M XMMHUYECKHE CBOMCTBA, MOJIYUCHUE U
MPUMCHCHHC. OJIM aMMOHHA, HUX (1)I/I3I/I‘I€CKI/IC U XHUMHYECKHC
CBOUCTBA, MPUMCHCHUC.

I[paktryeckas padota Ne 3. [Toayuenne aMmuaka, U3y4eHUEET0
CBOJCTB.

31

A3oTHas KHCIOTa, e¢ Gpu3ndeckue 1 XUMHUIeCKne CBoicTBa (001me
KaK IPEeACTaBUTEIIS Kilacca KUCIOT U ClIeU(DHIECKHUE).
HMcnomnp30BaHye HUTPATOB U CONEH aMMOHHS B Ka4€CTBE
MHHEPATBHBIX YA00peHUI

[udpoas

n1aboparopus

RELEON
[Mudposoii gaTunk
AIIEKTPOITPOBOHOCTH

32

XUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEabl COCAMHEHUSAMU
a30Ta (KUCIOTHbIE JIOKAHU, 3arps3HEHHE BO3/yXa, IOYBBI M BOJOEMOB

33

®ochop, amwtorponHbie MomupuKanuupochopa, Gu3MIecKue u
XUMHUYECKUE CBOMCTBA

34

Oxcun docdopa(V) u hochopnas kucnora, pusndecKkue u
XUMUYECKUECBOUCTRA, ToyueHue. Vcronb3oBanue pocdaToB B
Ka4eCcTBE MUHEPAIBHBIX yI00pCHUH. 3arpsa3HEHHETTPUPOTHBIX
BOJJ0EMOB hochaTamu

Tema 6. O0masi XapaKTepUCTUKA XMMHYECKHX 3JIEMEHTOB
IVA-rpynnsl. Yrijiepoa u KpeMHH U X COeINHEHUS
(8u)+ 1

35

Yraepon

36-
37

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

38

VYronbpHas KUCIO0Ta U €€ COH, UX (PU3NYECKHE U XUMUUECKHE
CBOICTBA, MOJY4YEHHE U IPUMEHEHHE.

39

[TepBoHavanbHBIEC TOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAK O
COETMHEHUAXYTIIEPOa: 0COOEHHOCTH cocTaBa u cTpoeHus. [lonsrue
0 OMOJIOTMYECKH BAKHBIX BEIIECTBAX: KUpaX, OeIKax,

40

Kpemuuii, ero gusnueckre u XMMHUYECKHE CBOICTBA, TIOJIyYeHUE U
IPUMCHEHHUE.

41

[IpakTuueckas padbora Ne 4 TlonydyeHue yriekuciaoro rasa.
KavecTBeHHast peakiys Ha KapOOHAT-HOH

Hudponas
naboparopus

RELEON
[Mudposoit gaTumk
AIIEKTPOIIPOBOIHOCTH

42

[IpakTuyeckas pabata Ne 5 Pemienne skcriepuMeHTaIbHBIX 33124
o teme «Hemeraasi».

Hudposas

nabopaTopust

RELEON
Hudposoit gaTuamk
AIIEKTPOITPOBOHOCTH

43

KonTponbnas pabora

Tema 7. O01Me CBOIICTBA METAJJIOB
(449)

44

OOrm1as XapakTepUCTUKA XUMHUUECKUXIIEMEHTOB — METAJIOB Ha
OCHOBAHUHNUX IT10JIOKCHHUA B nepnomdqecxoﬁ CUCTEMC
XUMHYECKUX 351eMeHToB J[ . I . MeHeneeBa u CTpoeHHs aTOMOB

45

Crpoenue MeTayuioB. MeTtanueckasi CBSI3b U METaJUTMYeCKast
KPUCTAJIJINYECKAs PEIIETKA. DNEKTPOXUMHUUYECKUH PAJ] HAPSKEHUH
METAJIJIOB

46

duznueckre 1 XMUMHUYECKHE CBOMCTBA METAJLIOB .




47 | O6mue criocoObl moydeHus: MeTauioB. [ToHsATHE 0 KOPPO3UH 1
METaJUIOB U OCHOBHBIE CIIOCOOBI 3alIUTHI OT KOppo3uu. CrijiaBel
(cTanp, 4yyryH, JIOpaTIOMUHUNA, OpOH3a), X IPUMEHEHUE B OBITY U
POMBIIIIEHHOCTH
Tema 8. BakHelinue MeTANJILI M UX COeINHECHUA
(16 9)+2
48 | llenounsie metaibl. [TonokeHue B MepUOANIECKON CUCTEME 1
xumuyeckux 31ementoB JI. . MenpeneeBa, CTpoeHHEaTOMOB.
Haxoxxnenue B npupoze .
49- | dusnveckue U XMMUYECKUE CBOMCTBA (Ha MpUMEpEe HATpUs U Kamus | 2
50
51 OKCHJIBI ¥ THIPOKCHIB HATPUS U KaJTHSI 1
52 | [IpuMeHeHHE IEIOYHBIX METAIOB H HX COCIMHCHHII. 1
53 | lllenoyHo3emMenbHbIC METAIIBI MArHUM U KaJIbLUI, CTPOCHUE 1
aromoB. [lonokeHne B IepHOANYECKON CHCTEME XUMUYECKHX
snemenToB /. 1. MeHneneena.
Haxoxnenue B npupoje
54- | Ousnueckue U XUMHUYECKHE CBOMCTBA Kb M MarHHs 2
55
56 | Baxueiimme coeMHEHUS KabIMs (OKCUJI, THIPOKCH]I, COIIH). 1
57 | XKectkocTh BozIbI M c1IOCOOBI €€ ycTpaHenus. [Ipaktuueckas pabora | 1
No 6. )K&cTkoCTh BOJIBI 1 METO/IBI €€YCTpaHEHHUS
58 | AnroMUHMIL. 1
59- | ®usnueckue NXUMUUECKUE CBOWCTBA. AM(OTEpHBIE CBOWCTBA 2
60 | oxcuma M THAPOKCHUIA
61 | XKeneso. 1 Hudposas
naboparopus
RELEON
[udposoii naTank
JTABIICHUS
62 | ®usnyeckue U XMMHUYECKHe CBOMCTBA JKeje3a 1
63 | Okcmpl, rrmporcHe! 1 cormn xenesa(ll) 1
u menesa(HlIﬁ) .
64 | IlpakTtuueckas padora Ne 7. Pemenue skcriepuMeHTalIbHBIX 3a/1a4 Mo | 1 Hudposas
Teme «MeTasuibD . naboparopus
RELEON
udposoit naTunk
JTABJICHUS
65 | KonTtponbHas paborta Ne3 1
Tema 9. BemecTBa 1 MaTepHuaJjbl B )KM3HH YeJI0BEKa
B4
66 HoBble MaTepuabl U TexHoJIOrHU. BemecTBa 1 MaTepuaisl B 1
HOBCETHEBHOMKM3HH YeNIOBeKa. XMMHUS U 3/10POBBE.
besonacHoe Mcnonp30BaHNe BEIIECTBY XMMUIECKHX pEaKIuii B
OBITY.
67 [IpupoHble UCTOYHUKH YIJI€BOAOPOIOB(Yroib, IPUPOIHBIN ra3, | 1
He(Th), MPOIYKTHI UX MEpepadOTKH, UX POJIb
B OBITY U IPOMBIIUICHHOCTH
68 OCHOBBI HKOJIOTHYECKON TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE 1

OKpYXaro- 1ei cpeipl (MpeaeabHO JOMyCTUMask KOHIIEHTPAIUS
BeriectB — [1JIK).
Pob XuMuu B perieHnn 9K0JI0THYeCKUXITPOOIeM







TOUKA \!pocm

JladopaTopHbIe padoThI
8 kJ1acc
Ilpakmuueckan paboma Ne 1. «H3yuenue cmpoenus naameHu»
Teopernueckas yacTb: ['opeHne — CIIOXKHBIN MPOLIECC, COMPOBOKIAIOIIMICS BbIIECICHUEM DHEPIUH, KaK IIPaBUIIO, B
BUJIE TEIJIa U CcBeTa. Pa3inyaioT roMOreHHOe ropeHue (Harpumep, npu padoTe ra3oBoii FrOPENIKH), 1 TeTEPOreHHOE ropeHne (Harpumep, TopeHue
CIUpPTa U CyXOro ropr4ero). B paccMoTpeHHbIX TpuMepax Ijiamsi MMEET CXOJHOE CTpOoeHHE. B HEM MOKHO BBIJEJIUTH TPU YaCTH.
BHyTpeHHUlI KOHYC TEeMHOTro mBeTa (B Cllydae ra30BOM TOPEJIKM CHHETO I[BeTa) ¢ Hu3kou Temreparypoirt ~ 300—500 °C. 3aech mpoOUCXOIUT
UCIIApEHUE U Pa3I0’KEHUE TOPIOYEro BELIECTBA.
Cpennuii BOCCTaHOBUTENbHBIM KOHYC COCTOUT M3 CMECH BO3JyXa M TOpsLIEro rasa. 3Jech I0J BIMSHHEM Oo0Jiee BBICOKOH TeMIepaTyphl
(1500—1800 °C) mpoayKTbl UCHAPEHHUS W PA3JIOKEHHSI TOPIOYHMX BEIIECTB aKTUBHO PEAarupyroT ¢ KuciaopoaoM. Eciu gacts yriepoma octaéres
CBOOOJHOM, TO €ro MeJab4allie YacTUIlbl PACKANIAIOTCS U MPHUAAIOT MJIaMEHU SIpKOe CBEYeHHE. JTa 4acTh IulaMeHu Oorarta yrapHsiM razom CO —
CHWJIBHBIM BOCCTAHOBUTEJIEM, IO3TOMY €€ Ha3bIBalOT BOCCTAaHOBUTEIbHOW. Touka HamOojiee BBICOKOM TemmepaTypbl HAaXOJIUTCS Ha OCTpHE
BOCCTAHOBUTEIBHOTO KOHYCA.
BHewmHuil OKHCIUTENbHBIM KOHYC 00pa3yeT HEBUAMMYIO OOOJIOUKY, OKpPYXKAIOIIYI0 IUIaMs. 3/1€Ch IOJ BIMSHUEM 3HAUYUTEIBHOIO IPUTOKA
KHCITIOpOJIa BO3/1yXa MPOUCXOAUT MOJHOE OKHcleHue roproyero emiectsa 10 CO2 u H2O (mpu ropeHnn cyxoro roprovero Ha OCHOBE YpOTpPOIHHA
Takke oOpasyercss N2). Ilpu 3ToM ocTaércsi M30BITOK KUCIOPOAa, KOTOPBIA MPH BBHICOKOW TemmepaType O0JagacT BBICOKOW OKHUCIHTEIbHOM
AaKTUBHOCTBIO, TIO9TOMY BHEIIHSS YacTh IUIAMEHU HA3bIBAETCSl OKHUCIUTENbHOM. lcmomiw3ys mojayB Bo3ayxa, MOXKHO YBEIMUUTH TeMIEpaTypy
TJIAMEHHU.
[pakTuyeckas yacTh: Llenpb onbITa: U3y4UTh CTPOCHUE JIAMEHH, ONIPEIEIUTh TEMIIEPATYPy B Pa3HbIX €ro 30HAX MPU UCTIOIb30BaHUH PA3IUYHbBIX
MCTOYHUKOB TEILIA .
Ilepeuensy oamuuxoe yughposoii 1abopamopuu: NaTINK TEMIEPATYPbl TEPMONAPHBIIL.
HononnumenvHoe 060pydosanue. TATUB C 3AKUMOM; JeprKaTesb s MPOOUPOK; CIIUPTOBKA .
Mamepuanvt u peakmugol: CIAPT STUIIOBBIN; CyX0€ rOproyee; cBeya.
Texnuxa 6ezonacnocmu:
1. PaGota cBs3aHa ¢ OTKPBITHIM IJIaMEHEM — OeperuTech 0¥kKora.
2 . TepMomnapa nocje u3BJIeUYEHHUs U3 IJIaAMEHU OCTBIBACT HE cpa3y — Oeperutech oxxora. 3.B cnupToBKe CoaepKHUTCS Toproyast )KUIKOCTb.
Hucmpykyus k 6b1noaHenuio:
1.IToaxmrounTe BHICOKOTEMITEPATYPHBIN JaTUMK (TEpMOIapy) K perucTparopy JaHHBIX (KOMIBIOTEPY). 3aKpernuTe JaTYUK B IITATUBE TaK,
YTOOBI €ro KOHYMK Kacayics (GUTUIISI CIIUPTOBKH .
2 . Baxrute cnupToBKy. Koria nokasanus cTabMIM3HPYIOTCS, 3alIUIINTE 3HAUECHHE TEMIIepaTyphl Ha cxeMme I1aMeHu (puc. 1).
3.IlepemenaiiTe TaTYMK TEMIEPATYPHI B CIACAYIONIYIO TOUKY IJIAMEHHU B COOTBETCTBUU CO cXeMOou. J[J1s aToro ocnabinsiite MyhTy u
nepemeniaiire e€ (BMecTe ¢ JanKoi U 1aTYNKOM) B HY)kHOe MecTo. Kor/ia mokasanust cTabuIn3upyroTcsi, CHOBAa 3aHOCUTE 3HAYCHUE
TEMIIEpaTypbl B COOTBETCTBYIOLIEH TOUKE HA CXEMY .
4 . Tak u3MepbTe TEMIIEPATYPY BO BCEX TOUKAX IJIAMEHH, OTMEUEHHBIX Ha cXeMe . O . [loBTopuTe NelicTBUS CO CBEUOU U CyXUM FOPIOYHM.
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6.00parute BauManue! [Ipu U3y4eHnU CTPOCHUS IUTAMEHHU CYXOTr0 TOproYero ucnoib3yercs 1/4 gyacts Tabnerku. Kycouek roproyero moMeramT Ha
KEepaMHUUECKYIO TUTUTKY.

Puc. 1. Touku u3mepeHus TeMnepaTypbl IIaAMEHU
7 . BHecuTe B Iiamsi CIUPTOBKU Ha MOJIMHHYTHI TPOOUPKY. M3BIeKnuTe NpoOUpKY U3 TUIaMEHU U PaCCMOTPUTE €€ TOBEPXHOCTb.
8 . IToBTOpHTE OMIBIT CO cBe4oii. Kakoro 1Beta oopazoBancs HanéT? Yto 3T0 3a BemecTo?
PesynbpTaTel n3MepeHuii/Ha001eHui

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

Bv1600b1:

B BBIBOAX yKa3aTh, KAKOWH MCTOUHUK TEIJIOTHI MPEANOUYTUTEIHHO UCIIOJIb30BaTh B XMMUYECKOH J1aOOPaTOPHH U IIOYEMY .

Konmponvnvie 6onpocwi:

1 . Kakoii uctouyHuk raMenu 0ot ucrnonb3oBan? 2 . Kakas yacth miamMeHu camasi ropsyasi?

3. Jlo xakoit MakCHMaJIBHOM TeMIIepaTyphl ynaércs mporpeTh Tepmornapy? 4 . Uto ropsidee — MEHTp TUTAMEHH HITH Kpast?

5 . IloueMy criupTOBKa rOPUT MOYTH OECLIBETHBIM IIJIAMEHEM, a CBeuYa — CBETSIUM? MOKHO JIM MCII0JIb30BaTh CBEYH B J1a0OPaTOpUU BMECTO

CIUPTOBOK?

6 . Kakue mpoayKThl TOpeHUs! OMHAKOBBI y CHMPTOBKH U cBeu? 7 . 3aganue juist noarotosku k 'MA, BITP

[Ipu HarpeBaHuM TBEPABIX BEUIECTB B MPOOHpPKE HEOOXOAUMO: 1.B35Th MPOOUPKY B PYKH U HArpeBaTh Ty YaCTh, IJI€ JIE)KUT BEILIECTBO;

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

3.B35Th NPOOUPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aTEM Ty 4acTb, IJI€ JIEKUT BEIIECTBO;

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

(ITpaBunbHBIN OTBET: 4 .)

8.3amanue U1t pa3BUTUS QYHKIIMOHATILHOW IPaMOTHOCTH

B xnure Maiikna ®@apanes «Mcropus cBeun» aBTOp OMHUCHIBAET OIBIT, KOTOPBIM OH IEMOHCTPUPOBAJ HAa CBOMX JEKIUAX. B mimams

CBEYM OH MOMEIIAT U30THYTYIO CTEKISIHHYIO TpYOKy. OMH KOHEell TpyOKH OmycKaJicsi He1aJeKo OT (GUTHIIS, BTOPOM BBIBOJIMJICS Ha

HECKOJIbKO CAHTHUMETPOB OT IJIaMeHu. Uepe3 HEKOTOopoe BpeMsl K KOHILY TPYOKH MOAHOCHIIU ropsilyto Jyuuny. [lossusinock

I1aMsi, KOTOPOE CYILIECTBOBAJIO OTJEJIBHO OT IIaMeHU cBedr. Kak MOXHO 00BACHUTH 3TO siBJeHHE?

Otger: B 3T0if yacTu miamMeHn NpouCcXoaUT ucnapenue napaduna. [Tapsl mapaduna Ha Bo3ayXxe, IPH MOHKUTAaHUH, 3aTOPAIOTCSL. ~
Puc. 2. OnbIT ¢ TUTaMeHeM CBEeYH



JleMOHCTpanMOHHBI 3KcniepuMeHT Ne 1. «Bwvidenenue u noznowienue menia — npu3HaK Xumuueckoul peakyuuy
Teopernueckasd 4vacte. Pabora mpoBoautcs mnpu uzydeHuud Tembl «[Ipu3HAKM XUMUYECKHX peakiuil». Brinenenue u
MOTJIOIICHUE TEIUIOThI, U3MEHEHUE OKPACKU PACTBOPOB MJIU BEUIECTB, BbIICIICHUE ra3a SABJISIIOTCS OCHOBHBIMH MPU3HAKAMHU XUMUUYECKUX PEAKIIUA.
Taxxe uMeeT CMBICI MOBTOPUTH PabOTY MpU BBEICHUU MOHATHUS «TEIUIOBOM 3P PEKT peakium» .

[IpakTudeckas yacthb. Llenp pabOTHI: MPOJEMOHCTPUPOBATH BBIACICHUE M IOTJONMIEHUE TEIIa MPH XUMUYECKUX peakmnusx. CBs3aTh MOKa3aHUS
JaT4yrKa TEMIIEPATYPhI C OCSA3aTEIbHBIMU OLYIICHUSMHU.

Ilepeuenv oamuuxos yugposou rabopamopuu: JATINK TEMIEPATYPHI TIIATUHOBBIMA.

HHononrnumenvnoe obopyoosanue: TBa XUMHUYECKUX cTakana (50 mMir), MpOMBIBAJIKa C TUCTUILUTMPOBAHHON BOJION, CTAKaH IS CIIMBA OTPaOOTaHHBIX
pacTBOpOB.

Mamepuanvt u peakmugol: ATIOMUHUEBAs! IPOBOJIOKA WM rpanyJibl, 20%-Hblil pacTBop ruapokcua HaTpust NaOH, 10%-Hblil pacTBOp yKCyCHOM
kuciiotel CH3COOH, runpokap6onat Hatpust NaHCO3 .

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

Uncmpyxkyus k evinonnenuro: 1.B xumuueckuil crakan Haneite pactBop menoun NaOH. U3mepbte ero temmnepatypy. [lomecture rpanysisl wim
MIPOBOJIOKY QIFOMHHHSI TaK, YTOOBI HAJ] HUMHU OCTaBaJCs CIIOW >KUAKOCTH. Korma HadHETCS peakius, oOpaThTe BHUMAaHUE IIKOJBHUKOB Ha
BbIJICTICHHE Ta3a M yBEJIMUYEHUE TeMiieparypbl. JXKenaTenbHo (eciu peakius UIET HE CIUIIKOM OypHO) MPOWTH MO KiIaccy U AaTh HIKOJIbHUKAM
MOTpOraTh CTaKaH, YTOOBI yOEAUTHCS, YTO €ro COJEPKUMOE pa3zorpenoch. OTMETbTE MaKCUMAJBbHYIO Temmeparypy pactBopa. [lomyueHHBIH
pe3ynbTaT 3aHECUTE B TAONHUILY .

2. ITpomoiiTe qaT4MK TeMIepaTypbl Bool. B crakan HaneiTe ykcycHyro kucimoty Ha @ 1/3 mo BeicoTe. M3MepbTe e€ Temiieparypy.

HeGonpmmmmu mopmusiMi  HachIIbTe THAPOKAPOOHAT HATPHUs, MOMEIIMBAs JTAaTYMKOM Temreparypbl. OOpaThTe BHHUMAaHHE UIKOJIBHUKOB Ha
BBIJICJICHHE Ta3a - MPU3HaK XuMHueckon peakuuu. [locMoTpure, kak u3mensiercs temmneparypa. OTMeThTe MUHUMAJIBHYIO TEMIIEpATypy pacTBopa.
[TomyuenHsbIit pe3yapTaT YYEHUKH 3aHOCST B Ta0nuily.  Pe3ynbrarhl n3mMepenuii /Ha0Io1eHui

Pearupytomiue Bemiectsa Havanbnas Temnepatypa MaxkcumanbHas/ MUHUMaJTbHAS Brinenenue nnm noriomieHne
pacTBopa TeMIepaTrypa pacTBopa TETUJIOTHI

TOUKA \! POCTA

PacTBop mienoun u amroMUHUI
PacTtBOp yKCYyCHOM KUCIIOTHI U COZIa
Bb16000b1: Yka3aTh NPU3HAKH XUMUYECKHX PEaKIUM.

Koumponvnwvie onpocwi:

1 .IlpuBenuTe npuMephl peakinii, IPOTEKAIOUINX C BHICIICHUEM TETUIOTHI.

2 JIns mosrydeHust HeTalméHo N3BECTH MeJ MTPOKaJIMBAIOT IIPU BBICOKOW TeMriepaTtype. K kakoMy THITy MOKHO OTHECTH 3TY PEaKIuio?

3.3aganue ansa noaroroBku k ' MA, BIIP: Tonbko XUMHUECKHUE SIBJICHUS IEPEUUCIIECHBI B TPYIIIE:

1.I'openue cBeun, BeIMAZCHUE JOXKIEBBIX Kanenb, KulieHne BoAsl  2.CkucaHue s0JI09HOTO COKa, CKUCAaHHE MOJIOKA, pACTBOPEHHUE Mea B YKCyCe
3.TasHue cHera, IUIaBJICHUE CBUHIIA, TPOTYXaHUE KYPUHOTO sidlia 4.006pa3zoBaHue TyMaHa, TOpeHne OEHTalbCKON CBEYH, FTOPEHUE TPUPOTHOTO
rasa
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JleMOHCTpauMoOHHbI SKcniepuMeHT Ne 2. «Paznoscenue 600bl 31eKmMpuiecKum mokom»
Teopernueckas yacte. [lepea Hauamom padoOThHI cieayeT 0OCYAUTh CO MIKOIbHUKAMU BOMPOC: MPOCTHIM HIIM CJIOKHBIM BEIIECTBOM SIBJISIETCS] BOAA.
[Tocne BELABMKEHHS YYAIIMMUCS PA3IMYHBIX THIIOTE3 YUUTENb IPOCUT IPEATIOKUTH BAPHAHTHI UX HIKCIIEPUMEHTAIBHOM ITPOBEPKH.

OOBIYHO JAaHHBI ONBIT PEKOMEHAYIOT MNPOBOAMTH B mpubope ['opmaHa, yCTpOWCTBO KOTOPOrO SBJISETCS JOCTaTOYHO CJIOXKHBIM IS
BOCBMUKJIACCHUKOB. Y00HEe €ro MpOBOIUTH B MPUOOpPE JJIS OMBITOB C AJNEKTPHUUECKUM TOKOM, MCIONB3ys B KauecTBe diekTponuta 10%-Hbli
pacTBOp TUAPOKCHIA HATPHUsl M CTalbHblE (Jy4llle HUKeNeBble) 3eKTponbl. Bo m30ekaHue BCIEHUBAHUS PACTBOpAa MpPH JEMOHCTpAIMH K
AIIEKTPOIIUTY CIEeyeT q0OaBUTh ATHIIOBBINA criupT (Ha 4 00BEMa pacTBopa 3nekTponuta 1 006EM 95%-HOro pacTBopa CriupTa) .

[pakruyeckas yacTb. Llens paboTel: chopMUpPOBaATh MPEACTABICHUS Y yUalluXcs 00 aHAJIN3€ CI0KHBIX BEUIECTB U M3MEHEHUH MOJICKYJ CIOKHBIX
BEIIIECTB B XOJI€ XUMHUECKUX PEAKIIHH.

HononnumenvHoe o0b6opyoosanue: TPUOOP IUIsI ONBITOB C SJICKTPUUECKUM TOKOM; HCTOYHUK I[IOCTOSHHOTO TOKa: MHPOOMpPKH - 2 MIT.,
IPOHYMEPOBAHHBIC; TYYHHKA; CIUPTOBKA; MPOOKU — 2 IIT, MUHIIET .

Mamepuanst u peakmuewt. cnupt 3TUI0BBINA, 10%-HbBIH pacTBOpP IIEIOYH.

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

Unempyrkyusa k evinonnenuro: 1.3amoMHUTE 3NEKTPOIUTHYECKYIO BaHHY U JEMOHCTpPAllMOHHBIE MPOOMPKH PACTBOPOM DIIEKTPOJIUTA 3apaHee, 0
ypoka. 2.IlpogemoHCcTpupyiiTe IprbOp ydammumcs, OObSICHUTE €ro YCTPOUCTBO U BKIIFOUUTE MOCTOSHHBIN 3JIEKTPUUECKHUM TOK.

3.HaGnromaercs BbiaeseHre ra3oB Ha 3JeKTpoAax npudopa. OOpatute BHUMaHKHE YYalllUXCs HA TO, YTO OJUH U3 Ta30B BBIACISIETCS HHTCHCUBHEN U
3aHMMAET B JBa pa3za 00JIbIINI 00BbEM IO CPABHEHUIO CO BTOPHIM ra3oM.

4.00cyaute HaOmoJlaeMble MPHU3HAKKM XMMHUYECKOM peakiuH, cleNaifTe MPEAroiokKeHUs O TOM, B KaKuX HpoOMpKax HAXOIATCS KUCIOPOXA H
BOJIOPOJI. DIIEKTPOIIN3 MIPEKPATUTE, KOTIa B TpoOupkax HabepETcst 0koio 6 MJI BOJOPOIa U 3 MJT KHUCIOPOa .

5.00paTute BHUMaHHE Ha pa3yinyHble 00BEMBI COOpaHHBIX Ta3oB. [IpoOMpPKHM MIOTHO 3aKpoWTEe MPOOKAMH IMOJ CIIOEM 3JIEKTPOJIHTA. Tieromeit
JYYMHOW OTpeNeNnuTe HaJIWudhe KHUCIOpOAa B MPOOHPKE, TOpsIIeH JIydHHOW MOJ0XKTHTE BOJMOpoJ. IIpemiokuTe ydammMcst 3aHECTH pe3yIbTaThl
HaOJroieHui B TabIuILy. Pe3ynpTaThl HaOII0IEHUH

Howmep npoOupku O0béM raza HaszBanue raza

1
2
Bv1600bi: OTpa3uTh, YTO MPOUCXOAUT C MOJIEKYJIAMHU CIIOKHBIX BEHIECTB B X0/1€ XMMUYECKOM peaKIiH.

Koumponvhvie sonpocwi: 1. M0XHO 11 10 BHEITHEMY BUAY OTIMYUTH I'a3 BOJOPOJ OT ra3a kuciopozaa? 2 .Kakue yacTuIpl COXpaHSIOTCS B X0/1€
IIPOTEKAHUS PEAKIMK Pa3IoKEHHs BOJBI, a Kakue paspymarorcsa? 3 .Kak 1okas3aTe, 4TO B COCTABE caxapa COAEpHkKATCs aTOMBI yriepoja?

4 3ananue ans noaroroBku k I'MA, BIIP. Ilpu cobupanuu ra3oB HCIONB3YIOT NPHOOPHL, peACTaBIeHHbIe Ha prucyHKe. C MOMOIIBIO, KAaKUX U3
YKa3aHHBIX MIPHUOOPOB MOKHO coOMpaTh Bogopoa? OO0CHYITE CBOI OTBET, UCXO U3 CBOMCTB JJaHHOT'O Tasa.

Puc. 7. IIpuGops! a1t cobupaHus ra3oB

(A) (B)

/ i (ﬂ
r— | = \ E_//E /
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JleMoHcTpanMOHHBIH dKcepuMeHT Ne 3. «3aKOH cOXpaHEeHHUsI MAaCChl BellleCTB)»

Teopernueckas yactb. [Ipu n3ydeHUM JaHHOM TeMbI Lie1eco00pa3HO co34aTh NIPOOJIEMHYIO CUTYALUIO, Ui pa3peIieHus]

KOTOPOH ydalyecs BBIIBHTAIOT TUIIOTE3bl, TPEOYIOLIHE SKCIIEPUMEHTAIbHON mpoBepku. [Ipu oOcy)aeHnn npeiosKeHHBIX BApHAHTOB MPOBEPKU
BBIJIBUHYTBIX 'MIIOTE€3 BOCBMHUKIIACCHUKH IPEJIararoT pa3jIMyHble BAPMAHTHl KOHCTPYKLUHN IPUOOPOB, T.€. IPOSBIIAIOT TBOPUYECKYI AKTHUBHOCTD, B
X0JIe KOTOPOH MPOUCXOAUT EPEOCMBICICHUE IPUOOPETAEMbIX 3HAHUH.

Ha ypoke yuammecs y3HatroT o paGorax M. B. JlomoHocoBa u A. JlaBya3be, MOCBSIIEHHBIX OTKPBITHIO 3aKOHAa COXPAHEHHsI MacChl BELIECTB,
bopMyIUPYIOT 3aKOH, MPUXOAIT K BBIBOJY, YTO Macca BEIIECTB B XOJIC€ PEaKIHUU JIOJDKHA OCTaBaThCS IMOCTOSHHOW. J[OOMBIIMCH TOHUMAaHUS
JAHHOTO TE3UCa, YUUTEIb IEMOHCTPUPYET SKCIIEPUMEHT .

ITpakTuyeckas yacTb. L{enb paboThl: SKCIEPUMEHTAIBHO JOKa3aTh 3aKOH COXPAHEHUS MAaCChl BEILIECTB .

Hononnumenvroe 06opyoosanue. BeCbl TEXHOXUMHUYECKUE WM 3JIEKTPOHHbIC; CBeYa; K0y10a MI0CKoA0HHas 250 MiT; J0KKa JUIs CKUTAHUS BEILLECTB.
Mamepuanwl u peakmugvl. cBeva.

Texnuka 6e3onacHocmu: BIIOIHATH TPEOOBAHUS NPU pabOTE C OTKPHITHIM INIAMEHEM.

Hucmpyrkyus k evinonnenuro: Ha phIlYaXKHBIX WIM DJIEKTPOHHBIX BECaX ypPaBHOBEUIMBACTCS CBEYa, a 3aTE€M YUYUTENb 3aKUTaeT e€. Yuammecs
HaOJI0al0T, YTO B TeueHue ~1 MHH paBHOBECHE BECOB HApYIIAETCs, YallKa C ropsiied cBeuol MOJHMMaeTcs BBEpX. Y4YalluMcs 3a7aroTcs
Bompockl: «Kak MOXHO 00BsicHUTH HaOmromaemblii pakt? Kak 3TOT (hakT cormacyercs ¢ 3aKOHOM COXpaHEHHUs Macchl BemecTB?» OOCyxkIeHue
JTAHHBIX BOIIPOCOB ITPUBOAUT yJAIUXCs K MBICIIA O TOM, YTO SKCIIEPUMEHT IPOBEIEH HEKOPPEKTHO, CIe1yeT U3MEHUTh KOHCTPYKLIUIO IpUbopa.
VYuurens 3apaHee 10JKEH MOATOTOBUTH KOJIOY AOCTATOUHO OOJIBIIOrO 00BbEMa C XOPOIIO MOJOrHAHHONW MPOOKO, B KOTOPYIO BCTaBJIEHA JIOKEUKa.
B noxeuxe 3akperuisercss cBeda. Bech mpubop B cOope 3apaHee ypaBHOBemmMBaercsi Ha Becax (puc. 8) . Korna
yyauecsi IpUXosT K BBIBO/Y, UTO OMBIT CIEAYET MPOBOAUTH B 3aKPHITOM MpHUOOpE, YUUTENTh AJOCTAET BECHI € KOO0,
3a)KUTaeT CBeUy, 3aKPEIUIEHHYIO B JIOKEUKE, BHOCUT B KOJIOY M TUIOTHO 3aKPBIBACT. Y4alluecs BUIAT, UTO paBHOBECHE
BECOB HE HAPYIIIAETCs B XOJIE BCETO IKCIIEPUMEHTA .

Puc. 8. HpI/I60p AJI JEMOHCTpPAIMK 3aKOHA COXPAaHCHUS MACChl BCUICCTB

BoiBoabI:

B BbIBO1aX HEOOXOAMMO OTPA3UTh TE3HC, YTO Macca BEUIECTB MPHU MPOTEKAHUN XUMUIECKON PEAKITUN COXPAHSIETCS .
Konmponvnvie 6onpocwi:

3anmanus s pa3BUTHS (PyHKIIMOHAIBHON IPaMOTHOCTH

1.1Tpu ropenun ApoB ocTaétcs 30i1a. Macca 307161 MEHBIIIE MACChI B3STHIX IS CXKUTaHUS ApoB. Kak MOXKHO OOBSCHUTH 3TOT (PaKT?

2. J1ns1 mpUroToBIeHUsI MSICHOTO OylibOHA MOBap B3sUT Kycok Mmsica maccod 1 kr . Ilocme Bapku kycok msca cran BecuTh 800 r . [Touemy macca
W3MEHUIIACH?
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JlemMoHcTpanMoHHBbIH KcepuMeHT Ne 4. «OnpenesieHne cocTaBa BO3AyXa»

Teopernueckas uyacte. [lepea mpoBeneHUEM SKCIEPUMEHTa ydYallUMCs HEOOXOIHMMO OOBACHUTH YCTPOHCTBO

npubopa, 4To 03HAYAIOT JiesieHus. Takxke HeoOX0IUMO yOeIuThCs, YTO MPoOKa MPUOOpa TePMETUIHO 3aKPHIBAET COCY/I.

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

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

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

Huempykyus K 8blnoHeHuio:

1 .Kpucrannuzarop HanoJoBHHY 3anoiHuTe Booi. Ha moBepxHocTs Boabl momecTute hapdopoByro yamky ¢ 1—1,5 r cyxoro kpacHoro ¢ocdopa.
2.00pature BHUMaHHE Ha HEOOXOIMMOE YCIOBHE SKCIEPUMEHTa — BIAXHBINA (Gocdop ucmonb3oBarh Henb3si! Docdopa M0MKHO OBITH B3SITO
OosbIie, 4eM TpeOyeTCst [UIS CBA3BIBAHHS BCETO KUCIOPO/Ia, HAXOISIIETOCS B COCY/IE.

3.0t1kpoiiTe npobKy nmpudopa U MOMECTUTE KOJOKOJ B KPUCTAIU3AaTOp ¢ BOJOoM. [lorpy3uTe KOJNOKON B BOAY HACTOJBKO, YTOOBI YPOBEHBH BOJbI
COBIIAJaJl C HIDKHUM JIeJICHHEM KoJiokoia. [Ipu 3ToM HMKHHI Kpail KOJIOKOJIa He JOJDKEH JOXOIMTH JI0 JHA KpUCTaJuIM3aTopa . Jjist 3Toro KojJoKou
3aKpenuTe B MITATUBE WM IOMECTUTE HA IHO KPUCTAIIM3AaTOPA JBE CTEKJITHHBIE MTAIOYKH .

4.CWIIbHO pPa30rpeB KOHEIl CTEKJITHHOW NallouKd, ONmycTHTE €€ B KOJOKON W mojoxrute Qocdop. Kak tompko dochop 3aropencs, ObICTpo
U3BIIEKUTE MAJOYKy U 3aKpOWTE KOJOKOJ mpoOkoil. Komokonm 3amoiHseTcs TycTbIM O€NbIM JhIMOM, COCTOSIIIMM M3 4acThuek ¢ochopHoro
AHTUJIPHTIA.

5.1Ipu ropenun ¢ochopa 00bEM BO31yXa BHYTPH KOJIOKOJA BHAYaje OT HArpeBaHHs HEMHOIO YBEJIWYHMBAETCS, @ YPOBEHb BOJBI B KOJOKOJIE
noHmxkaercss . [lo Mepe pacxomoBaHHs KHCIIOpOJa IUIaMsl TOCTeNeHHO racHeT. bensiit docdopusiil anruapua pactBopsiercs B Boge . Cocyn
OXJIaX/1aeTCsl, ra3 B KOJIOKOJIE TIOCTETNIEHHO YMEHbIIaeTcsi B 00bEMe . YPOBEHb BOJIbI B KOJIOKOJIE TIOBBIIIAeTCs . B kpucramimzarop goneite BOAbI B
TaKOM 00BbeMe, 9TOOBI BHYTPH U CHAPYXKH KOJOKOJIA YPOBHU OBUTH OJJMHAKOBBI M COBIA/IAIM CO BTOPBIM JICJICHUEM KOJIOKOJIA.

6 . OTkpoiiTe MpuOOp U NMPH MOMOIIU TOPSIIEH TydHHbI YOSIUTECh B TOM, YTO OCTaBIIUICS B KOJOKOJIE I'a3 HE MOIeP’KUBACT FOPEHHUS.

Pesynbrarsr HabmoaeHMI

Yucno nenenuit B mpubdope, Yucno nenenui B ipudope,
3aIOJTHEHHBIX BO3yXOM (10 3aIl0JIHEHHBIX ra3amu (Tocie Kakoii ra3 npopearuponain?
MIPOBEJICHUS PEAKIIVIH) MPOBEJICHUS PEAKIIVH)

BbiBoabI:

B BBIBOIaxX yKa3aTh cojiepikaHue KHCIopoa B Bo3ayxe (B %).

Kontponbasie Bonpockr: 1.Kakoit ra3 pacxomyercs npu cxxuranuu pocdopa B Bo3ayxe? 2.Kakoit 00béM kucioposa B Bo3ayxe? CKOIBKO 3TO
cocraBnsieT B mporenTax? 3.Ilouemy mist npoBeneHus dKcriepuMenTa 6epyT n30bITok hocopa?

4.Kakoif ra3z ocTayicsi B KOJIOKoJI€ rmocie cropanus pocdopa? 5.3ananus mis noarorosku k ' MA, BITP

YKaxkuTe, B KAKyI0 TPYIITY BXOST BEIIECTBA, 3aTPSA3HSIONINE BO3IYX:

1.BOSIHOM map, YIVIEKUCIIBIN ra3; 2.CEpHUCTBIN ra3, OKCUbI a30Ta; 3. KUCIOPO, a30T; 4.refuii, KUCIOPOT



TOUKA \!pocm

9 kiacc

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

[Ipu pacTBOpeHHH KPHUCTAUNIMYECKUX BEIIECTB B BOJIE IMPOUCXONAT TPU OCHOBHBIX IHporecca. 1.PaspyiieHue KpucCTaIIM4EeCKONW pEemETKH
pacTBOPSEMOro BEIIECTBA — SHAOTEPMUUECKUI MPOLIECC.

2.I'upparauus, T.e. B3auMOI€CTBHE YacTULl (MOHOB MJIM MOJIEKYJ) PACTBOPSIEMOT0 BEIIECTBA C MOJIEKYJIaMHU BOJBI — 3K30TEPMUYECKHI IpoIiece .
3.IlepeHoc THAPATUPOBAHHBIX YACTUIl OT TPAHUIIBI KPUCTAJUI-PACTBOP B OOHIMI 00BEM pacTBOpa, 3TOT MPOIECC HE COMPOBOXKAACTCS HU
BbIJICJICHHEM, HU TIOTJIOMICHUEM TETUIOTHI.

B 3aBucumMocTH OT TOTO, TEIUIOBOM 3(PPEKT KaKoro U3 JABYX MPOIECCOB (pa3pylIeHHE KPUCTAILIA WM THAPATAIUS YaCTHI]) MpeodranaeT, oomui
TEIUI0BOM 3(PPEKT pacTBOPEHHUS MOKET ObITh BEIMUYUHON MOJIOKUTEIHHON WM OTPULIATENIBHOM.

[pakTuyeckas 9actb. [{enb pabomul. ONPEACTUTH TETIIOBOH 3(h(HEKT pacCTBOPEHHUSI CEPHON KUCIIOTHI, THIPOKCHIA HATPUS U HUTPATa aMMOHHS .
Ilepeuens oamuukos yughposoii 1abopamopuy’. NaTIUK TEMIIEPATYPbI TNIATUHOBBIN .

Jononnumenvnoe ob6opyoosanue’ crakad Ha 150 M1 — 3 mT.; CTEKJITHHAS MMAlI0YKa; MPOMBIBAJIKA; MEPHAs MPOOHUPKa; IMMATeIh — 2 T .
Mamepuanvt u peakxmueoi: cepHast KUCI0Ta (KOHIL .); THIAPOKCH] HATPUS KPUCTAIUTMICCKUI; HUTPAT aMMOHHS .

Texnuxa Oezonacnocmu: 1.CepHas KHCIOTa W THUAPOKCHI HATpUsl SIBISIFOTCS arpeCCHBHBIMH BemlecTBamMu. HeoOXommmo ocTeperaThest HX
MOMaJlaHusl Ha KOXYy U ofexnay. 2.bepeur rmaza! 3.HeoOxoammo MOMHUTH MpaBHIO pa3BeaeHus kucioT. 4.Ha paGodeMm mecte NOMKHBI OBITH
HelTpanu3yromue cpenctsa: 2%-Hble paCTBOPHI THAPOKApOOHATA HATPHS U YKCYCHON KHUCIIOTHI.

Huempykyus k einonenuio:

1.B mepBwiii ctakan HasrelTe 50 Mt Bogbl.  2.C MOMOINIBIO JaTYUKA ONPEACTUTE €€ TeMIIeparypy.

3.01meppTe 10 MI KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI U MEAJICHHO, TIPU MEePEMEIINBAHUN PACTBOPA CTEKIISTHHOM MAaT0YKOM BIMBAaWTE CEPHYIO
kucinoty. OOparuTe BHUMaHUE Ha MOPSIOK CMENIMBAHWS BOJBI M CEPHOM KuCIOThI! CreauTe 3a M3MEHEHHEM TEMIIEPaTyphl MPU PACTBOPCHUU
kucnoTel. Hanbomnee BrICOKOE MOKa3aHUE TEMIEPATyphl 3aHecUTe B TaOIuIly. J[aTynk THIaTensHO MPOMOITE BOJOM.

4.Bo BTOpOH CTakaH IMOMECTHTE OKOJIO 8 T' TBEPIOrO MOPOINKA THAPOKCHAa HaTpus U BiieiTe 50 M Boasl. OMyCTUTE MATYMK TEMIIEPATyphl H
nepemMeniaiite pactBop. OTMeTbTe caMoe BHICOKOE 3HAaYCHHE TeMIepaTyphl. TIIaTeIbHO MPOMONTE JATYUK BOJIOM.

5.B Tperuii cTakaH HachIbTE 15 T METKOKPUCTAJUTMYECKOTO HUTpaTa aMMOHUs U nipuiente 50 M Boasl. OMycTUTE JAaTYUK TEMIIEPATypPhl U OBICTPO
nepemeniaiite pacrsop. Haubosnee HU3Kk0e 3HaUeHNE TEMIIEpaTyphl 3aHECUTE B TaOIHUILY.

PesynpTarel n3mepeHuil/Ha0mo 1eHui

Hccnenyemas cucrema JlucTriuTHpOBaHHAas! BOJIA Boga + H2SO4 Boxa + NaOH Boga + NHsNO3

Temmepatypa, °C
Bbvi600wbi1:
OTtpa3uthb, kKakoi TermnoBoi 3¢ ekt mpeodiiaaeT Mpu pacTBOPEHUH B BOJE CEPHON KHUCIOThI, HUTPAaTa aMMOHUS, TUIPOKCH]IA HATPHSL.
Konmponvnvie éonpoco:

1.00BsAcHUTE, TOYEMY ITPU PACTBOPEHUH OJIHUX BEILECTB B BOJIE BBIAEISAETCA TEIJIOTA, IPYTUX — MOIJIOLIAETCS.

2 Ilpennomnoxure TEMI0BOH 3 (PeKT mpoiecca pacTBOPEHHUS B BOAE THIPOKCH/IA KA.




TOUKA \'POCTA
IIpakTyeckas padora Ne 1. DjIeKTPOIUTHI M HEAJIEKTPOJIUTHI \

Teopernueckas yacTtb. [Ipu pacTBOpeHHU B BOJ€ MOHHBIX COCAMHEHMI IMOJSIPHBIE MOJEKYJBbI BOJbI OKPY)KAIOT (COJIBATUPYIOT) 3apsyKEHHbIE HOHBI,
NepeBoJii MX B pacTBOp. MoOJEKyJsipHbIE COCJMHEHHUS COJBBATUPYIOTCS, HO HE PAcHajaloTcs Ha MOHBI . B mepBoM ciiyyae pacTBOp HPOBOJUT
ANEKTPUYECKUIN TOK, BO BTOPOM HET .

Onpenenuth MPUHAIIEKHOCTh BEIIECTBA MM PAaCTBOpA BEUIECTBA K AJIEKTPOJIMTAM MOXKHO INPH TOMOIIM HW3MEPEHHUs IIEKTPONPOBOAHOCTH. Eciu
AIEKTPONPOBOJAHOCTh BEJIMKA, TO HCCIAEAyeMbI 00BEKT — 3iekTponut. Ecnu 3HaueHue snextporpoBogHoctd MeHbine 20 MkCwm/cMm, TO 3TO
HERJIEKTPOJIUT .

[TpakTHyeckas 4acTh.

Lenv pabomul: onipeieTUTh NPUHAATIC)KHOCTh BEIIECTB, CMECEH BEHIECTB U PACTBOPOB BEILIECTB K AJIEKTPOIUTAM U HEAJIEKTPOIUTAM .

Ilepeuenv damuukoé yugposol nabopamopuu: AATIMK SIEKTPONPOBOTHOCTH . [lomomHutensHoe oOopymoBaHue: crakaHel Ha 50 M, IITaTUB C
3KMMOM; TIpOMBIBaJIKa . MaTepuanbl U PEakTUBBI: AUCTUIUIMPOBAHHAA BOoJa; Mo 20 MII ATHIIOBOrO CMpTa, O€H3MHA, KepocuHa; 5%-HOro pacTBopa
caxaposbl, pactBopa crmupta (1:1), 5%-Horo pactBopa xjopuna HaTpusi; 5%-HOro pacTBopa XJIOpOBOAOPOAa; 5%-HOro pacTBopa TMIPOKCHIA HATPUS,
nmoBapeHHas coJib (TBEpAas), caxap (TBEPIBIN) .

Texnuka 6ezonachocmu. 1lpu paboTe ¢ TOPIOYUMU KUAKOCTSIMH (CIIUPT, OCH3MH, KEPOCHH) BOJIHM3H HE TOIHKHO OBITH OTKPBHITOTO OTHSL.

HUnempyxyus k einonnenuio:

1.B cTakan moMecTuTe MOBApEHHYIO COJIb U OIYCTUTE B CTaKaH JATYUK JIEKTPOIPOBOAHOCTH . [IpOBOIUT 1M COIb SNIEKTPUIECKUN TOK?
2.AHaJOTHYHbIE IEHCTBUS IPOBEIUTE ¢ caxapo3oii . 3 . B crakan Haneiite 20 M BccneayeMoro pacTBopa.

4.0mycTuTe B HETO JAaTYUK AJIEKTPOIPOBOIHOCTH, 3aKPEIUIEHHBINA B Janke mTartuBa. HabnromaiiTe 3a M3MEHEHNEM 3HAUEHUS JICKTPOIPOBOAHOCTH.
Korna noka3anus 1atymka nepectaHyT U3MEHSTHCS, 3alUIINTE ero 3Ha4YeHHe B TaOIHUILy .

5.00parute BHMUMaHue! J[aTUMK TOCIE KaXXJIOTO OMBITa TIIATEIHHO MPOMBIBAETCS BOJOW. 6.3aTe€M JAaTUMK OMYCTUTE B CIEAYIOUIUN PacTBOp .

AHasiornyHele JeMcTBUS NpoJIeNaiTe coO BCEMU PaCTBOPAMHU. Pe3ynbTarhl H3MepeHuit
Ne onpita| HazBanue BemiecTBa, pacTBopa | 3Hau€HHE 3JIEKTPONIPOBOIHOCTH, MKCM/CM DAEKTPOIUT UIH HEIIEKTPOJIUT
1
2

Konmponvnsie 6onpocoi:

1.O0pamaroT BHUMaHHE, YTO HU JTUCTUUIMPOBAHHAS BOAA, HU TBEPAAS COJIb HE TIPOBOJIAT DIICKTPUUECKOTO TOKA. TeM He MEeHee pacTBOp COJU B BOJIE
MPOBOAMT DIEKTPUUECKHUN TOK. DTO 3HAYUT, YTO B PACTBOPE OTKYAA-TO MOSBISIOTCS MOABUKHBIE 3apsaabl. [1og 3To HaOMOIeHNEe BBOJISAT OMPEIEIeHHE
AJIEKTPOJIUTA U MEXAHU3M DJIEKTPOIUTUUECKON TUCCOIHUAIIH.

2 . Bcerna nu BoJiHBIE PAaCTBOPHI BEHIECTB MPOBOMST dJIEKTpUUeckuil Tok? He Bceraa, T.e. HEKOTOPhIE BENIECTBA HE JTAIOT MOHOB MIPU PACTBOPEHUH .
DTO — BENIECTBA C MOJEKYIISIPHOU KPUCTATHYECKOM peméTkon.  3.3amanus ais noarotosku k A, BITP

A) K xoponio pacTBOpUMBIM AJIEKTPOIUTAM OTHOCSITCS:

1.ruapoxcun 6apus; 2.¢ocdat maraus; 3.cynbdun menu(ll); 4. xkapboHart kampms.

b) DnexTpuueckuit TOK IPOBOUT:

1.pacTBOp ATUIIOBOTO CIUPTA; 2.pacTBOP IIIUILEPHHA; 3.paCTBOP IIFOKO3bI; 4.pacTBOP TUAPOKCH]IA KAJIBIIUS.

Jladoparopublii onbIT Ne 1. «BinsiHue pacTBOpUTEIsl HA TUCCONUALHION»



TOUKA \!pocm

Teopernueckas yactb. Bo MHOrHX XJIOpUAAX NMEPEXOAHBIX METAJUIOB CBSI3M MMEIOT B 3HAYUTEJIILHOW MEpe KOBAJICHTHBIM Xapakrep . MamonosspHbie
pacTBOpuTEeNd (COMPT WIM AalleTOH) COJIbBAaTUPYIOT MOJEKyJbl LeaukoM. IIpum no0aBieHMM BOJIbI OHA COJIBBATUPYET MOHBI, BbI3bIBAs
IIEKTPOJINTUUECKYIO JUcCoLMaluo . L[BeT pacTBOpa npu TOM U3MEHAETCS, a 3JIEKTPOIPOBOAHOCTh PE3KO BO3PACTAET .

pakruyeckas yactb. Lleap paboThl: chopMupoBaTh MPEACTABICHUE O POJIA PACTBOPHUTENS B DJIEKTPOIUTHIYECKOMN TUCCOLUAIINN.

Ilepeuens oamuuxos yugposoii 1abopamopuu’. ATIMK SJIEKTPOIPOBOTHOCTH .

Jononnumenvroe 060pyoosanue. 1Ba BRICOKUX XUMUYecKHX cTakaHa (50 Mir); CTeKIIsIHHAS TaloYKa.

Mamepuaner u peaxmueswvr. CUCI2 Ge3BoaHBIH (MMeeT KOpUUHEBBIH LBeT . [loyyyaroT, HarpeBast KpUCTALIOTUAPAT B YaIlIKe JJIsl BHINTAPUBAHUS . XPAHAT
B IUIOTHO 3aKPbITOM COCY/I€); alleTOH WM CIHPT .

Texnuka 6ezonachocmu: 1 . CnupT M aleToH — roprouue BemectBa. He mcmonb3oBarh OTKpbITOE MmiaMs. CrenuaabHble Mepbl 0€30MacHOCTH MpU
paboTe ¢ roprouuMu >XuaKocTsMU. M30erats nonaiaHus cojieit Meu Ha KOXKY U OJIEKIY, TaK KaK OHH SIZIOBUTBHI.

2 . [Ipu nomaganuy CMBITh XOJIOAHOM BOAO# 0€3 MbLIa.

Hucmpykyus k 8binonnenuio:

1.B xumuueckuii crakan HaceinbTe ~0,5 T 6e3B0gHOTO Xmopuaa meau (1) CuCl2 u nanetite ~25 M1 cipTa WM aneToHa .

2.PacTBOpHTE BElECTBO, MEPEMEIINBAs COJAEPKHUMOE CTaKaHa CTEKJISHHOW Hanoykoi. Eciau pacTBOpUTH COJIb MOJIHOCTBIO HE yHaércs, akKKypaTHO
CJIEMTE MOJYYEHHBIN pacTBOP B APYIOW CTAaKaH.

3.Ilorpy3ute B pacTBOp LIYI AATYUKA HIEKTPOIPOBOTHOCTH U U3MEPHTE FNEKTPOIIPOBOIHOCTS .

4.0O0paruTe BHUMaHKE Ha [[BET pacTBopa. [Ipuieiite k pactBopy 25 mit Bosl. [lepemenaiite, oOparute BHUIMaHUE HAa H3MEHEHUE OKPACKH.

5.M3mMeppTe 21€KTPOIIPOBOAHOCTD IIOJYYEHHOTO pacTBoOpa .

Pesynbrarsl uzmMepenuii/HabmoieHui

BemectBo DIIEKTPOMPOBOTHOCTh B CIUPTE (AIIETOHE) DIIEKTPOIPOBOIHOCTH TOCTIE 100aBICHUS BOJIBI

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

Konmponvuvie 6onpocwi: 1.0 4€M CBUIETETBCTBYET POCT AIEKTPOIPOBOTHOCTH COJIU MPH o0aBieHNH Boabl? 2 . [ToueMy n3MeHsieTcs BET pacTBopa’?
3 . Kak BimsieT nprpoa pacTBOPUTENS Ha SJIEKTPOIUTHIECKYIO AUCCONUAINIO?

JlaGopaTopHslii onbIT Ne 2. «CHjbHBIE U €J1a0ble 3JIEKTPOJIUTHD)

Teopernueckas 4acTb. DJIEKTPOIUTAMH HA3bIBAIOTCS BEIIECTBA, paclaJarollvecs Ha MOHBI BCIEACTBHUE AIIEKTPOIUTUYECKOM

aucconuanuu. PacTBOpBI 3JEKTPOJIUTOB SBISIOTCS MPOBOJHUKAMU BTOPOTO pOJAA, TaK KaK MPOBOJAAT AJIEKTPUUYECKUA TOK 3a cuéT uoHOB. [lo
CIIOCOOHOCTH K DJIEKTPOJIUTHYECKON JUCCOLMAIMH AJIEKTPOJIUTHI YCIOBHO Pa3elisiioT Ha CHIIbHbIE U ciiadble. CHIIbHBIE 3JIEKTPOJIUTHI MPAKTUYECKH
MOJTHOCTHIO IMCCOIIMUPOBAHBI HA HOHBI B pPa30aBIeHHBIX pacTBOpax . K HUM OTHOCSATCS MHOTHE HEOPTaHUYECKHE COJIU, HEKOTOPhIE KUCIOTHI U MIEI0YH
. CnalOple 37eKTpO- JIUTHI JUIIh YACTUYHO JUCCOIMHPOBAHBI HA MOHBI, KOTOPHIE HAXOJATCS B IWMHAMHUYECKOM PAaBHOBECHU C HEIUCCOIMHPOBAHHBIMU
MosiekysiaM . K criaObIM 27IEKTPOIMTaM OTHOCSITCS MHOTHE OPTaHUYECKHUE KUCIOTH 1 OCHOBAHHMS .

[IpakTudeckas 4actb. [Jens pabomul: ONPENENNUTh, SBISIOTCS U BBIAAHHBIC BEUIECTBA CHJIHBHBIMU WU CIAOBIMHU DJIEKTPOJIMTAMH HAa OCHOBAaHUH
U3MEPEHUS 3JIEKTPOIIPOBOAHOCTH X PACTBOPOB .

Ilepeuenv oamuuxos yugpoeoii 1abopamopuu. JATIUK SJIEKTPOIIPOBOJTHOCTH .

Jlononnumenvroe 0bopyoosanue. TP XUMUUECKUX cTakaHa (25—50 mMiT), mpoMBIBaJIKa ¢ JUCTHILUIMPOBAHHOMN BOJIOH .

Mamepuanwt u peaxmusoi: 10 %-Hbie pacTBOPHI CONSHOM, a30THOW M YKCYCHOM KHCIIOT (KeTaTeNbHO B KamnelbHUIaX ); (GUIbTpOBAIbHAS Oymara .




TOUKA \'pocm
Texnuka 6ezonachocmu: CobaromaiTe Mepbl 0€30IaCHOCTH MPHU paboTe C KMUCIOTAMH U IIEIOYaMH. \

Huempyxyus x gelnonenuio:

1.B Tpu crakana HaneilTe no 25—>50 M1 JUCTUIIMPOBAHHON BOJIBI.
2.B nepBrlii cTakad 1006aBbTe 1 KA yKCYCHOM KUCIIOTHI, BO BTOPOM — COJISTHOM, B TPETUM — a30THOM.

3.U3MepbTe 3IeKTPOIPOBOJHOCTD KaXKAOTO PACTBOPA, BHITHPAs LIYyT (PHIBTPOBAIBHOM OyMaroi mocjue Kaxaoro M3MEpEeHus .
Pe3ynbTaThl N13MEpeHUH

No poOb1  [3HaueHue 3neKkTpornpoBogHOoCcTU, MKCM/cM  |Ha3BaHue BBIJaHHOTO BEIIECTBA

1
2
3

Bwv1600v1: OTpazute NpruHAICKHOCTD BEIIECTB K CHIIBHBIM U CJIA0BIM 3JIeKTpoiuTaM. KOHTpOIbHBIE BOIIPOCHI:
1.IToueMy pacTBOp CONSTHOM KHCIOTHI JIyUIlle TPOBOJAUT NEKTPUUECKUIN TOK IO CPABHEHHIO C PACTBOPOM YKCYCHOM KUCIOTHI?
2.K xakuM 3JIEKTPOJIUTAM OTHOCUTCS PACTBOP a30THOM KHUCIOTHI? 3 . 3ananue aisa noarotosku k 'NA, BITP

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

JdemMoHcTpanuoHHbIi onbIT Ne 2. «M3yyeHue BAUSTHUA PA3JHYHBIX (PAKTOPOB HA CKOPOCTH PeaKIHI)

Teopernueckas yactb. CyliecTBYIOT pa3Hble MOAU(DUKALUU TpUOOpa JUIs U3yYeHUs XUMHUYECKUX peakiuil. B oHONH KOHCTpyKIMHU pojb peakTropa
BBINOJIHAET 00bIYHASI TPOOUPKA, B IpYroi, 6ojee COBpeMEeHHOH, — cocya JlannonbTa.

OpnHako TeXHHMKA IEMOHCTPAIIMU IKCIEPUMEHTA OCTaETCs OAMHAKOBOW. MeHsieTcsl TUIIb MOPSI0OK CMEIIMBaHUs pearupyonux semects. CHavana B
IPOOMPKY-PEAKTOP 3aJIMBAETCS PACTBOP KUCIOTHI, @ B HErO MOMEIAeTcsl TBEP0€ BEUIECTBO (IIMHK, Mpamop).

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

Ilepeuens oamyuxos yugposoti 1adopamopuu’. JATINK TEMIIEPATYPHI ITIATHHOBBIM.

Hononnumenvrnoe ob6opyoosanue. IpudOp A U3YyYEHUsI CKOPOCTU XMMHMYECKMX PEaKLMi; 3JIeKTpUUecKas IJIMTKa; CTakaH XMMU4Yeckuid Ha 250 mu;
HInaTesb; KPUCTAUIU3ATOP JUIsl MpoMblBaHus cocynoB Jlannonbsra; npobupku [1X-21 (3 mr .) .

Mamepuanet u peaxmuguei. consinast kuciota (4%-ne1it); consaas kuciota (10%-Hblit); KyCOYKH MpaMopa; IOPOIIOK MpaMopa; yKcycHas kucioTa (6%-
HBIH); IIUHK; TIepoKcu Bogopoa (3%-usrif); muokcu mapranma (IV) .

Texnuka 6ezonachocmu.; Co0itoaTh MpaBuia paboThl ¢ KUCIOTaMH U HArpeBaTeIbHBIMU 3JIEKTPUYECKUMU PUOO- PaMU .

Huempyryus x ulnoinenuio:

Onvim 1.BaustHue npupoabl pearupyromux BeIIeCTB Ha CKOPOCTh XMMUYECKOH peakluu

B onHO koseHO cocyna JlanmonbsTa Haneite 3 mut 1 M pacTBOp YKCYCHOM KUCIIOTHI (F16%-HBIH pacTBOp), B APYroe KOJICHO MOMECTHTE 2—3 TpaHyJIbl
nrHka. Bo BTopoii cocyn Jlan- monbra HaneiTe 3 M 1 M comnsiHol kucnothl (@4%-HEbIi1), B 1pyroe KojieHO — 2—3 rpaHyiibl nuHKA . [IpucoeamHuTe
cocybl JIaH0bTa K MAHOMETPUYECKUM TPYOKaM.

Obpamume enumanue! OTHOBPEMEHHO TIepeielTe KHCIOTHI B cocydax JlamgonpTra K TrpaHyidaM IuHKa. CpaBHHTE YPOBHH JKHUIKOCTH B
MaHOMETPHYECKUX TpyOKax. VYyamuecs 1enatoT BBIBOJ O Pa3HOW CKOPOCTH XUMUYECKUX PEAKIHi .



Onvim 2. BnusiHue KOHIEHTPALUU PEearupyIoIMX BEIIECTB Ha CKOPOCTh XMMUYECKON peakiuu

B oano koneno cocyna Jlangonera Haneite 3 mit 4%-HOU CONSTHOM KUCIIOTHI, B IPYroe KOJEHO nmoMecTure 2—3 rpaHyibsl HMHKA . Bo BTOpoi cocyn
Jlannonbra Haneiite 3 min 10%-HOM CONSHOM KHUCIOTBHL, B Apyroe KoyieHO — 2—3 rpaHyiabl nuHkKa. [Ipucoenunure cocynel JlangonsTa K
MaHOMETPUYECKUM TpyOKaM.

OOpatute BHMMaHMe! OIHOBPEMEHHO IepeneilTe KuciaoTel B cocynax Jlanmonbra k rpanHynam nuHka. CpaBHUTE YPOBHM JKHJIKOCTU B
MaHOMETPUUYECKUX TPyOKax. VYuyamuecs Ae1ar0T BBIBOJ O Pa3HOM CKOPOCTH XUMHUYECKUX PEAKIUH.

Onvim 3. BnusiHue TeMrepaTypbl pearupyromirx BeIIecTB Ha CKOPOCTh XMMUYECKON peakiuu

B onHo koneno cocyna Jlangonera Hanelte 3 mi 10 % constHOM KHMCIIOTBI, B APYroe KOJIEHO MOMECTUTe 2—3 rpaHyibl HUHKA . Bo BTOpo# cocyn
Jlanponbra Hamedte 3 mu 10%-HOHM cons- HOW KHUCJIOTHI, HarpeTod Ha BoAsHON Oane no 50 °C, B nmpyroe KojeHO — 2—3 TpaHyibl IMHKA.
[Tpucoenuuure cocyap! Jlana0nbTa K MAHOMETPUUECKUM TPYOKaM.

OOpatute BHMMaHue! OJHOBpPEMEHHO IepeneilTe KUCIoThl B cocyaax Jlanmonbra K rpaHynaMm LuHKa. CpaBHUTE YpOBHH JKMJIKOCTH B
MaHOMETPUUYECKUX TPpyOKax. VYuyamuecs 1e1ai0T BbIBOJ] O Pa3HOM CKOPOCTU XUMHUUECKUX PEAKIINH .

Onvim Ne 4. BiiusiHME IOBEPXHOCTU COITPUKOCHOBEHUS PEarupyrolIX BEUIECTB HA CKOPOCTh XUMUYECKON PEaKIIUU

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

Obpamume enumanue! OIHOBPEMEHHO IepenelTe KHUCIOThl B cocydax Jlangombra K Mpamopy uIuHKa. CpaBHUTE YpPOBHM JKUAKOCTH B
MaHOMETPUUYECKUX TPpyOKax. VYyamuecs nenaarT BbIBOJ O Pa3HOW CKOPOCTH XUMUYECKUX PEAKLUH.

Onwvim 5. BnusiHMe KaTaau3aTopa Ha CKOPOCTh XUMUYECKON peakiuu

B crakan ¢ Bonoii, Harpetoit 10 50 °C, momectuTe 2 1€MOHCTpalMOHHbIE IPoOupKH ¢ 2 M 3% -HOTO pacTBOpa MepoKcHuaa Bojopoaa. Briaepxuparor
npoOMpPKH B BOJAE OKOJIO 2 MUH. W3BiekuTe mpoOUMpKU U3 BOASHOW OaHUM M IPOAEMOHCTPUPYHTE ydalUMCS pe3yibTaT — HAa CTEHKAaX MPOOHpPKH
NOSIBUJIMCH Iy3BIPbKHU Ta3za Kuciopojaa. B ogHy u3 mpoOupok BHecHTe Ha KOHYMKe mmarens auokcun mapranua (IV) . HaGmromaror sHeprudHoe
BbIJIEJICHHE KHCIOPO/a.

Konmponvnvie 6onpocwi: 1.0T Kakux (PakTOpPOB 3aBHCUT CKOPOCTb XHMMHYecKoil peakuuu? 2.Ilouemy pasnoxeHHe MNepoKcHaa BOJOpoJa B
NpUCYTCTBUM JuoKcuaa Mapranua (IV) cuauana uaér ouenb ObICTPO, a 3aTeM 3aMeIIsieTcs?

3.3amanus 11 pa3BUTUS (PYHKIIMOHAIBHOM IPAMOTHOCTH:

B Tpu ogunakoBbie MPOOMPKU YYEHUKH HAIMIIHU 1O 5 MJI PacTBOpa COJITHOM KHCIOTHI OAMHAKOBOW KOHIEHTpaluu. B mepByo mpoOUpKY MOJIOKHUIN
CTPYXKKH ’KeJie3a, BO BTOPYIO — CTPYXKKU IIMHKA, B TPETbI0 — CTPYKKH HEHU3BECTHOT'O CBETJIOTO SPKO OJIECTSILEro
Metanmna. Hambonee MHTEHCHBHO BBIIETICHHE Ta3a HAOMIONATH B TpeTheil Mpobupke ¢ Hem3BecTHHIM MeTamiom. BoC
BTOpOW NMPOOHMpKE ¢ IMHKOM MHTEHCUBHOCTH BbIJICNIEHUS ra3a Obula MEHbIe, YeM B TpeTheil. B mepBoil mpobupke c
JKEJIe30M UHTEHCUBHOCTD BbIJIEJICHHS ra3a Obljla HAMMEHBIIEH. B
a)/leiicTBue Kakoro QaxTopa, BIMSIIOIIEI0 Ha CKOPOCTh peakiuu, Habmomanu yvamueca? 6) Kakoit meramn mor
HaxXOJIUTHCS B TPEThel nmpoOupke? 3anuinTe Ha3BaHUE MeTallja.

4.Ha rpaduke mpeacraBieHa 3aBUCUMOCTh KOHIIGHTPALIMM HCXOAHBIX BEUIECTB M MPOJIYKTOB PEAaKIMH OT BPEMEHHU
NPOTEKaHUS PEaKLIUU:

Puc. 20. I'paduk 3aBUCHMOCTH KOHIIEHTPAIIMM HMCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIMU OT BPEMEHH NPOTEKAHUS A

A

peakuuu
Onpenenure, kKakasi KpUBasi ONUCHIBAET U3MEHEHUE KOHIIEHTPALIMN UCXOAHBIX BEIIECTB, a KaKasi — MPOJYKTOB PEAKIIUH .

Ty
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