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TOUKA \! POCTA

I[MosicHuTEeIbHAA 3amUCKA =
Pabouas mporpamMmMa 1o XMMUHU Ha yPOBHE OCHOBHOTO OOIIETO 00pa30BaHMUs COCTABIICHA HA OCHOBE MOJIOKCHUI U TPEOOBAaHMI K pe3yibTaTaM OCBOCHHS
OCHOBHOW 00pa30BaTeIbHOI MPOrpaMMBbl, PEACTaBICHHBIX B DeiepalibHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOTO 00IIero 00pa3oBaHus,
YTBEPKICHHOTO MpHUKa3oM MunucrepcTBa oOpazoBanus 1 Hayku PO Ne 287 ot 31.05.2021, c¢ yuerom [IpumepHoi mporpammsel Bocriutanusi, OCHOBHOM
obpazoBarensHOM nporpaMmbl MKOY «Typmanckas COILl» ocHoBHOTO 00111ero 00pa3oBaHusl.
- [Tonoxxennem o paboueit mporpamme yueoHoro npeamera, kypca MKOY «Typmanckas COLIy .
Y OPUEHTUPOBAHA HA PEAIM3alMIO B IIEHTPE 00pa30BaHUs €CTECTBEHHOHAYYHOW M TEXHOJIOTUYECKOW HampaBieHHOCTeN «Touka pocTay,
co3gaHHoro Ha 0Oaze MKOY «Typmanckas COIL» C Leabl0 pa3BUTUS y OOYYaIOIIMXCS €CTECTBEHHOHAYYHOM, MaTeMaTU4YeCKOH,
HH(pOpPMAIIMOHHON TpaMOTHOCTH, (HOPMHUPOBAHUS KPUTHYECKOTO W KPEATUBHOT'O MBIIUICHHUS, COBEPIICHCTBOBAHHMS HABBIKOB
€CTECTBEHHOHAYYHON M TEXHOJOTHUYECKOW HAIPaBJIEHHOCTH, a TaKXKe VIS MPAKTHICCKOH OTPAOOTKH y4eOHOro Marepuaja 1mo y4eOHbIM
npeaMeram «Pusukay,«Xumus», «buosorus, « TexHonorus».

Ha ©0a3e wnentrpa «Touka pocta» obOecneunmBaeTcs peaimzaius o00pa3oBaTeNbHBIX MPOrPaMM €CTECTBEHHOHAYYHOW W
TEXHOJIOTHYECKON HAIpPaBJICHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUM C TPEOOBAHUSMH 3aKOHOJATENILCTBA B cepe oOpa3oBaHUS U C
ya€ToM pekoMeHnanuii denepanbHOro orneparopa ydeOHoro mpeamera «Xumus». OOpaszoBarelbHas MNporpaMma IO3BOJISIET
WHTETPUPOBATH peaTU3yeMble 371eCh MOAXOIbI, CTPYKTYpPYy H COJEpKaHHE MPU OpraHu3anuu oOydeHuss xumuu B 8—9 Kiaccax,
BBICTPOEHHOM Ha 0a3e Jr000ro M3 JOCTYHMHBIX ydeOHO-meTomudeckux komruiekcoB (YMK). Hcnonb3oBanue ob6opynoBaHus EHTpa
«Touka pocta» O3BOJISET CO3aTh YCIOBHS:

* IS pacIIUPEHUs COACPIKAHUS ITKOJIBHOTO XUMHYECKOTO 00pa30BaHMUS;

* J1J1s TIOBBIIICHUSI TO3HABATEILHON aKTUBHOCTU O0OYJAIONIUXCSl B €CTECTBEHHOHAYYHOU 00J1aCTH;

e JUISl pa3BUTHUS JIMYHOCTH peOCHKa B Tmpoiecce OOy4eHHs] XUMHH, €ro CHoCOOHOCTeH, (OPMUPOBAHUS W YIOBJIETBOPEHUS
COITMAIbHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEI;

/1711 pabOTHI ¢ OJIApEHHBIMU IIKOJIBHUKAMH, OPTAaHHU3ALUA WX PA3BUTUSA B PA3TUUYHBIX 00JACTAX 0Opa30BaTENbHOU, TBOPUECKOH
JIEATEITbHOCTH.

[Tpumensisi nudpoBeie JTabOpaTOpUM Ha YpPOKaX XHWMHUHU, YYalldeCs CMOTYT BBIIIOJIHUTH MHOXECTBO J1aOOpaTOpHBIX PaboOT u
AKCIEPUMEHTOB IO TPOTPAMME OCHOBHOM IIKOJIBI.
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KpaTkoe onvcanue moIxoq0B K CTPYKTYPUPOBAHUIO MAaTEPHUATIOB
B oopazosamenvnoit npozpamme (OIl) npeocmasnenst ciedyroujue pazoensl:
1 .Metoabl U3y4eHHs BEIIECTB U XUMUYECKUX SABJICHUIN. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUH .
2 . IlepBoHauanbHble XUMHUYECKUE MOHATHS . 3 . PacTBophl. 4.OCHOBHBIE KJIACCHI HEOPraHMUYECKUX COeTUHEHUU. 5. Teopust 3MeKTpOIUTHIECKOM
JTUCCOIMAIU. 6. XUMHYECKHUE peaKIuu. 7. XUMHUYECKHE 3JIEMEHTHI (CBOMCTBA METAJNIOB, HEMETAUIOB U UX COCIMHECHHM ).

B ocHOBY BBIZIEICHHS TaKUX PA3JICIIOB 3AI0)KEH XMMUYECKUN HKCIEPUMEHT, TPAAULIMOHHAS cUcTeMa M3ydeHus xumun. OCHOBHOW (popmoii
yueOHOW NeATeNbHOCTH SIBISETCS XUMHUYECKUH SKCIIEPUMEHT, MPOBOJMMBIM B BHJE Ja0OpAaTOPHBIX, MPAKTUYECKUX PadOT U JIEMOHCTpAIUil.
JleMOHCTpallMOHHBII SKCHEPUMEHT MPOBOIUTCS B TOM Cllydae, €CIM OH OINAceH I BBINOJHEHHS YYAITUMHCS WIM HMEIOIIUICS mpuoop
MPEJICTaBJICH B €MHCTBEHHOM DK3EMILISIPE.

Jlnst u3ydeHusi npeamera « XuMHUsi» Ha 3Tane 0OCHOBHOI0 o01ero oopasosanus orpoaurcs 140 yacos: 8 xiacc - 70 gacos; 9 kimacc —70 yacos.

Jlannast oOpa3oBaTenbHas Mporpamma OO€CleYUBaeT YCBOCHHME YYaIlIMMHCS BaXHEHIIMX XUMHYECKHX 3aKOHOB, TECOPHUH U TOHATHUI;
dbopmMHpyeT TPECTaBICHHE O POJIM XMMHU B OKPYXKAIOIIEM MHpE U KH3HH 4YeloBeKa. [Ipm 3TOM OCHOBHOE BHUMAHHE YJEISETCS CYIIHOCTH
XUMHYECKHUX PEAKIUI U METOJaM UX OCYIIECTBICHHUS.

OaHUM U3 OCHOBHBIX IPHUHLMIIOB MOCTPOECHUS MPOTpaMMBbl SIBJISETCS NMPUHLUI JOCTYIHOCTH . DKCIIEpUMEHTAIIbHBIE JaHHBIE, TOTYYEHHbIE
YUYalIUMUCS TPU BBIMOJIHEHUN KOJIWYECTBEHHBIX OMBITOB, MO3BOJSIOT yYaIlUMCA CAMOCTOSITENIBHO JIeJaTh BBIBOJBI, BBISBISTH 3aKOHOMEPHOCTH.
[Tonxonpl, 3am0KeHHBIE B COAEpkKAHUE MPOrPaMMBbl Kypca, CO3/1al0T HEOOXOUMbIE YCIOBUS JJI1 CUCTEMHOI'O YCBOCHHS YHalIUMUCS OCHOB HayKH,
JUIs o0ecTIeyeHNs Pa3BUBAOILEr0 U BOCIIMTHIBAIONIETO BO3ICHCTBHS 00yUeHHs Ha JINYHOCTh y4alllerocs.

®opmupyemble 3HaHUS JOKHBI CTaTh OCHOBOM CHCTEMBI YOeXKAEHUN MIKOJIbHUKA, IEHTPAIbHBIM SIAPOM €0 HAyYHOTO MUPOBO33PEHHUS.

Onucanue MaTepHaﬂbHO-TeXHI/IquKOﬁ 0a3bl IHCHTPAa «Touka pocTa»,
HCHOJIb3YEMOI'0O IJIA peann3auvm06pa3OBaTe.n[,Hblx nporpamMMm B paMKax npemnogaBanusd XuMHNHn

Hugposaa (komnviomepnasn) nadopamopusa (LIJI), mporpaMMHO-aNMapaTHBI KOMIUIEKC, JATYUKOBas CHCTEMa — KOMIUIEKT Y4eOHOro
000py/0BaHus, BKIIOYAIOMIMM U3MEPUTENbHBIN 0JI0K, MHTep(EHC KOTOPOro MO3BOJSET 0OecrneynBaTh CBSI3b C NEPCOHAIBHBIM KOMIIBIOTEPOM, U
Ha0Op JAaTYMKOB, PETUCTPUPYIOIINX 3HAUCHHS Pa3InYHbIX (PU3NUECKUX BEITMUUH.

Jlamyuk memnepamypvl na1amMuHOEbLE — TIPOCTON W HAAEXKHBINA AATUUK, IPEJHA3HAYECH JUIsl U3MEPEHUS TEMIIEPATYyphl B BOJHBIX pacTBOpax U B
ra3oBbIx cpenax. Mmeer paznuunsiii 1uana3od udmepeHnit ot —40 1o +180 °C. TexHnueckne XapakKTEpUCTHKN TaTYMKA YKa3aHbl B NHCTPYKIUU 10
JKCITyaTauuu. Jamuux memnepamypsl mepmonapuulil NpeIHa3HadeH Juisl u3mepenus temmnepatyp 10 900 °C. Mcnonb3yercs npu BBIIOIHEHUH
paboT, CBSI3aHHBIX C U3MEPEHHEM TeMIlepaTyp IIaMEHH, UIaBJICHUS U Pa3IoKEHUs BEIIECTB.

Jamuuk onmuyeckoil naomuocmu (Koaopumemp) — TpPEIHA3HAYEH JUISI U3MEPEHHUS ONTHUYECKOM IUIOTHOCTH OKpAIIEHHBIX PAaCTBOPOB.
Ucnonb3yercs npu nzydenuu teM «PactBopbi», «CKOPOCTh XUMUYECKUX PEAKIUil», ONpeAeICHUN KOHIIEHTPAIIMH OKPAIIEHHBIX HOHOB.

Jamuuk pH mpenHazHaueH ISl M3MEpEHHs BOJOPOAHOro mokaszarenst (pH) BOAHBIX pPacTBOPOB B Pa3IMUYHBIX HCCIEIOBAHUAX OOBEKTOB
OKPYKaIOIle Cpebl.

Jlamyuk 31eKmponpoeoonocmu NpeHa3HAUYCH ISl U3MEPEHUsI YACIbHON 3JIEKTPONPOBOIHOCTH XKUAKOCTEH, B TOM YHCJIE M BOJIHBIX PacTBOPOB
BenlecTB. [IpumensieTcs npu U3y4yeHUuu TEOPUH FIEKTPOIUTUIECKON JTUCCOLUAIINH, XapaKTEPUCTUK BOJHBIX PACTBOPOB
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Jlamyuk xn0puod-uono6 MCIOIb3YeTCs A KOJUYECTBEHHOIO ONPEIEIICHUs COJAEPKAaHUS MOHOB XJIOpa B BOJHBIX PacTBOpax, IOYBE, MPOTYKTAX
nutanus. K naTtuuky noakirodyaercs MoHoceneKTUuBHbIN anekrpon (MCD) (pabounii 35mekTpos1), HOTEHIMan KOTOPOro 3aBUCUT OT KOHLEHTPALUU
OTIpeNIeNIIeMOro UOHA, B IaHHOM ciiy4yae oT kKoHueHTpanuu annoHoB Cl'. Ilorennman MCD ompenenstoT OTHOCUTENBHO JIEKTPOIa CPABHEHUS, KaK
MPaBUIIO, XJIOPCEPEOPSHOTO.

Jlamuuk numpam-uono6 NpeAHA3HAYCH JI1 KOJMUYECTBEHHOTO OIPENETICHUS HHUTPATOB B PA3IUYHBIX OOBEKTaX OKPYXKAIOWIEH Cpeasl: BOIE,
oBoIIax, (PyKTax, KOJIOACHBIX U3ETUIX U T.1I.

Mukpockon yughpoeoit npenqHazHaueH A U3ydeHs: GOpMbI KPUCTAIIIOB U HAOIIOIEHHS 32 POCTOM KPUCTAILJIOB.

Annapam ona nposedenusn xumuueckux peaxyuit (AIIXP) nipeaHazHayeH s TOJYYCHUS U JEMOHCTPAIIMM CBOMCTB TOKCUYHBIX TApOB U Ta30B .
OTH BemecTBa NOJYYarOTCd B KOJOE-peakTope, W NpH HarpeBaHuu (WM Oe3 HarpeBaHMs) ra3000pa3Hble BEIIECTBA MNPOXOAAT Yepes
MOTJIOTUTENbHBIE EMKOCTH (HacagKH) C paCTBOPAMHU PEareHTOB, BCTYMAIOT C HUMU B peakiuio. M30bITOK ra3a morjomaercs XUJIKUMHA U TBEPIBIMU
peareHTamu, a TaK)kKe aKTUBUPOBAHHBIM YIJIEM. AnnapaT Yalle BCEro UCHOIb3YIOT AJIS MTOJIyYEHUs U JEMOHCTPALIUK CBOMCTB XJIOpa, CEPOBOIOPO/A.
Ilpuéop ona demoncmpayuu 3a6UCUMOCIU  CKOPOCHU XUMUYECKUX PEAKUUil Om pa3nudHblX QaKmopoe VCTONb3yIOT MPU U3yYEHUU TEMBI
«CKOpPOCTh XMMHUYECKOM peakiuu» U TermnoBoro s dexkra xumuueckux peakuuid. [IpuGop maét BO3MOKHOCTH IKCIEPUMEHTAILHO HCCIEI0BATh
BJIMSHUE HA CKOPOCTh XMMHUYECKUX PEaKIUil Cleqyromux (HakTopoB: MPUPObl pEarupyroIIuX BEUIECTB, KOHIICHTPAIUN PEarupyroIluX BELIECTB,
IUIOLIA/IM TPAHULBI pa3ziena a3 B reTepOreHHbIX cucTeMax (IIOBEPXHOCTU COIPUKOCHOBEHUS MEX/y pearupyrolIMMH BEIIECTBaMu), TEMIIEPATYPhI,
KaTajan3aTopa, MHTHOUTOpA.

Ilunemxa-0o3zamop — TpUCIIOCOONIEHUE, HCIONb3yEMOE B JIA0OpaTOpuM sl OTMEpPUBAHUSA ONpENeNEHHOro 00bEMa >KUAKOCTH. [lunerku
BBIITYCKAIOTCS MEPEMEHHOTO0 U MOCTOSIHHOTO 00b&éMa. B kommiekTsl 00OpyqOBaHUS Al MEIMLMHCKUX KIACCOB BXOIAT YAOOHBIE MUIETKH-
J103aTOPBI OJIHOKAHAJIbHBIE, TO3BOJISIFOIINE HACTPOUTH HEOOXOAUMBII 00bEM 0TOMpaeMOl KUJIKOCTH B TPEX pa3IMUHbIX AHana3oHax.

bana xomoéunupoeannaa npenHazHaueHa JJIsl HarpeBa CTEKISTHHBIX M (apdopoBBIX COCYIOB, KOrjga TpedyeTcs co3/laTh BOKPYI HarpeBaeMoro
COCy/la paBHOMEpPHOE TEeMIIepaTypHOe IoJie, N30€XKaTh HCIOJIb30BAaHUS OTKPBITOTO IUIAMEHU U PACKaJIEHHOM 3nekTpuueckoi cnupanu. Kopmyc
KOMOMHUPOBaHHOM 0aHM cenaH u3 amoMuHus. KuakocTHas yacTh KOMOMHUPOBAHHOM OaHM 3aKpBIBAETCs KOJIbLIAMHU PA3IMYHOTO AUAMETpA.
Ilpuéop ona nonyyenus 2a3z06 WCIONB3YyeTCS IS MOJy4eHUs HEOOJIBIIMX KOJMYECTB Ta30B: BOAOPOJ]A, KUCIOpoAa (M3 MEpOKCcHIa BOJOPOAA),
YIJIEKUCIIOTO Tasa.

Pabdouas nporpaMmma no xumuu ajis 8—9 kiaccon

C MCIOJIb30BaHNEM 000pyaoBaHud HeHTpa « Touka pocra»

Ha ©Oaze nenrpa «Touka pocra» obecrednBaercsi peann3anus oOpa30BaTENbHBIX MPOTrPAMM €CTECTBEHHO-HAYYHOH M TEXHOJIOTMYECKON
HalpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBaHMSIMHU 3aKOHOJATENBCTBA B cdepe o0pa3oBaHUS M C YYETOM pPEKOMEHJAIUid
@denepalibHOTO orepaTopa yueOHOro npeamera « XuMHUs».

OO6pa3zoBarenbHas IporpaMMa Mo3BOJISIET HHTETPUPOBATEH PeaTn3yeMble MOJAXO0/bl, CTPYKTYPY M CO/I€pKaHUEe MPH OpraHU3allui O0yUEeHUsT 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 00pa3oBaHus;

-JUIS TIOBBILICHHUS TO3HABATEIBHOM aKTUBHOCTH 00YUAIOIIMXCS B €CTECTBEHHOHAYYHOI 001acTy;
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-JUTS Pa3BUTHS JMYHOCTH peO&HKa B mporiecce 00yueHs] XUMHH, €ro criocoOHocTel, HopMUpOBaHUS U YIOBIETBOPEHUS COLUATBHO 3HAYMMBIX
UHTEPECOB U NOTpeOHOCTE;
-JU1s pabOTHI C 01apEHHBIMU IKOJFHUKAMHK, OPTaHU3aIUU UX PA3BUTHUS B PA3IMUHBIX 00JIACTSIX 00pa30BaTEIbHOM, TBOPYECKOM AEATETLHOCTH.

HopMmblI 011eHOK 32 Bce BHIABI MPOBEPOYHBIX PadoT

«5» — YpOBEHb BBINOJIHEHUS TPEOOBAHMIA 3HAYUTEIBHO BBIIIE YOBICTBOPUTEIBHOTO: 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 Oosee 2 ommOOoK 1 4 HeTOYETOB IO MPOMIEHHOMY MaTepHally; UCIOJIb30BaHNE HEPAIIMOHAIBHBIX MIPHEMOB PEIICHUs ydeOHOM
3a1a4u.

«3» — IOCTaTOYHBIF MUHUMAJIbHBIA YPOBEHD BBIIIOJIHEHHS TPEOOBaHUH, IPEIBIBIIEMBIX K KOHKPETHOH paboTe: He Oosee 4—6 ommbok mm 10
HE04YETOB MO TEKYIEMY Y4eOHOMY MaTepHaity; He Oonee 3—S5 ommnOoK mwin He Ooliee § HEJOUETOB M0 MPOIICHHOMY Y4eOHOMY MaTepuay.
«2» — ypOBEHb BBIIIOJHEHUS TPEOOBAHUI HIUXKE yJOBIECTBOPUTEIBHOTO: Hajruue Oosee 6 ommoOok nian 10 HeoueToB Mo TEKyIeMy MaTepHay;
Oostee 5 ommOOK MM Oosiee § HEOYETOB IO MPOHICHHOMY MaTepHaIy.



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

I/IsyquI/Ie XMMHMHU B OCHOBHOMH IIIKOJIE HaITpaBJICHO HA JOCTHXKE-
HUEC O6y‘IaIOH_[I/IMI/ICH JIMYHOCTHBIX, MCTAITPECAMETHBIX U IIPCIAMET-
HBIX PE3YyJIbTATOB OCBOCHU A y‘I€6HOI‘ O IIpCaAMCETA .

JIu4HOCTHBIE pe3yabTaThbl

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

JIMYHOCTHBIE PE3yNbTAThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM
YHCIIe B YaCTH:

Hampuomulte(:lcozo eocnumanun

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

I'pascoanckozo eocnumanus

2) IpEeACTaBICHUST O COLUAJIBHBIX HOpPMax H© IIpaBHIaX
MEXJIMYHOCTHBIX OTHOILIEHMA B KOJUIEKTHBE, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOM JEATEIHbHOCTH TPH BBITIOJHCHUH
yueOHBIX, TO3HABATENbHBIX 3aJa4, BBHIMOJHEHUHM XUMHYECKUX
OKCIIEPUMEHTOB, CO3J1aHUN y‘-Ie6HI)IX MPOCKTOB, CTPEMIICHHUA K
B3aMMOIIOHMMAHHIO U B3aUMOIIOMOIIM B TIPOIECCEe ITON y4eOHOM
JACATCIIBHOCTH, TOTOBHOCTH OILICHUBATh CBOE IIOBEACHUE U
IMOCTYIIKH CBOUX TOBapI/IH_ICI\/'I C MO3UIHH HPABCTBCHHBIX U IMPABOBBIX
HOPM € Y4ETOM OCO3HAHHUS MOCIEACTBUI OCTYTIKOB;

llemtocmu HAYUYHO020 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 CPENIOH, O POJIM XMMHUU B IIO3HAHUU 3TUX
3aKOHOMEPHOCTEH;

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

5) Mo3HaBaTENbHOW U MH(OPMAIIMOHHON KYJBTYPhI, B TOM 4YHUCIE
HABBIKOB CaMOCTOSITENIbHOM 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€eHHUs B JajbHEHIIEM;

Dopmuposanus Kyasmypol 300p06bs

7) OCO3HaHUS IIEHHOCTH XKH3HH, OTBETCTBEHHOTO OTHOIICHHUS K
CBOEMY 370pPOBbIO, YCTAaHOBKM Ha 3J0pOBBIH 00pa3 KHU3HH,
OCO3HAHMsI TMOCIEACTBUI M HENpUATHS BPEAHBIX MPUBBIUEK
(ynorpebneHus AJIKOT OIS, HapKOTHKOB, KypeHHusl),
HEOOXO/IMMOCTH  COOJIOJICHUs]  IpaBWil  O€30MacHOCTH  TpH
00paIlleHuH ¢ XUMUYECKUMH BEIECTBAMHU B ObITY U PeabHOM KU3HH;

Tpyoosozo 6ocnumanusn

8) KOMMYHHKAaTHUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO
TIOJIE3HOH, y4eOHO-KMCCIIeI0BaTEeIbCKOM, TBOPYECKOW U JPYTUX
BHJaX JEATENIbHOCTH; HHTEpeca K IPAKTUYECKOMY H3Y4YECHHIO
npodeccuid W Tpyga pazIMYHOTO POja, B TOM YHCIE Ha OCHOBE
NPUMEHEHHUS TIPEAMETHBIX 3HAHUH 10 XMMHH, OCO3HAHHOTO BBIOOpA
VH/IMBUTYaJIbHOM TPaEeKTOPUH MPOAOKEHUS 00pa30BaHuUs ¢ yIETOM
JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XUMHH, OOLIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH;

IKonozuueckozo socnumanus

9) 3KOJIOTHYECKH I11eJIeCO00Pa3HOT0 OTHOUICHHUS K IPUPOE KaK
WUCTOYHUKY JKM3HM Ha 3eMjle, OCHOBE €€ CyIECTBOBAHMS,



NOHMMAaHHUS LEHHOCTH 370pOBOT0 M 0e30MacHoro odpasa >KH3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUS LEHHOCTH COOIIOACHUS
IpaBuI O€30M1aCHOTO TOBEICHHS IIPU PabOTe C BEIIECTBAMU, a TAKKE
B CUTYalsIX, YTPOKAIOIINX 310POBBIO U KU3HHU JIFO/IEH;

10) cIIOCOOHOCTH MPUMEHATh 3HAHUA, I[OJIy4aeMble IIpU
U3Y4YCHUM XMMUHM, JUIS PELICHUS 3a/ad, CBA3aHHBIX C OKPYKaIOIIEH
NPUPOJHON  CpENOM, TOBBIIECHUA YPOBHSA  DKOJOTHYECKOU
KYJIbTYPbI,0CO3HAHUSI TJI00aJIbHOIO XapaKTepa 3KOJOTMYECKUX
po0JIeM U Iy-Tel UX peleHus OCPeJCTBOM METOJOB XUMHUH;

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

MetanpeaMeTHbIe pe3yJbTaThl

B cocraBe meTanpeAMETHBIX pe3yIbTaTOB BBIICIAIOT 3HAUMMbIE
U1 GOPMHUPOBAHUS MUPOBO33PEHUS OOLIEHAYYHbIE TOHATHUS
(3aKoH, TeopwHs, MPUHIIHII, TUTIOTE3a, (aKT, CHCTEMa, TPoLecC,
9KCIEPUMEHT U JIp.), KOTOPbIC MCIOJIB3YIOTCS B
€CTECTBEHHO-HAYUHBIX y4EOHBIX MPEAMETaxX U MMO3BOJIAIOT HA OCHOBE
3HaHUH U3 3THX MPeAMETOB (POPMHUPOBATH MPECTABICHUE 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
MI03HABaTEIbHBIMU JICHCTBUAMH, B TOM YHCIIE:

Ba3zoevimu nocuueckumu oelicmeuamu

1) yMEHHEM HCIIONBb30BATh MPUEMBI JOTMYECKOTO MBIIUIEHHUS MIPU
OCBOCHMM 3HAHUH: PACKPBIBATH CMBIC]I XUMHUYECKUX IOHATUN
(BBLEETATH WX  XapakTepHble MpPHU3HAKH, YCTaHABIUBATbH
B3aMMOCBS3bC IPYTUMHU MOHSATUSMU), UCIIOJIb30BATh MOHATHUS IS
00BSICHEHUS OT/IEbHBIX (PAKTOB U SIBICHUI; BHIOUPATh OCHOBAHUS
U KpUTEpUU Ul KiIacCU(UKAUM XHMHUYECKHUX BEIIECTB U
XUMUYECKHUX PEaKLUM; YCTaHABIUBATH IIPUYUHHO-CIICICTBCHHBIC
CBS3M MEXIy OOBEKTaMU H3y4eHHs; CTPOUTh JIOTMYECKHE
paccyxaeHusl (MHAYKTUBHBIE, JIEAyKTHUBHbIE, 110 aHAJOTUH);



JIe71aTh BBIBOJBI U 3aKIIIOUEHHUS;

2) YMEHHEM IIPUMEHSATH B IIPOLECCE NTO3HAHUS CUMBOJINYECKUE
(3HAKOBBIE) MOJENH, UCIIOJIB3YEMbIE B XUMUHU, ITPEOOPa30BbIBATh
IIMPOKO HPUMEHSAEMbIE B XUMUHU MOJEJbHBIE NPEACTABICHUSI —
XUMHYECKUI 3HaK (CHMBOJ JJIEMEHTAa), XUMHUYecKas (GopMmyina H
YpaBHEHME  XMMHUYECKOH  peakuuu — [pU  pelIeHHH
y4eOHO-TI03HABATEIbHBIX 3a/a4; C Y4ETOM OJTHUX MOICIBHBIX
NpPEJCTAaBICHUN BBIABIATH U XapaKTEPU30BATh CYLIECTBEHHbIE
NPU3HAKH M3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB H
XUMUYECKUX pEeaKIni;

bazoevimu uccneoosamenvckumu oeticmeuamu

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

4) npUOOpeTeHNe OmbITa MO IUIAHWPOBAHHUIO, OpPraHU3alUUd U
NPOBE/ICHUIO YUSCHUYECKHX IKCIIEPUMEHTOB: YMEHHE HaOIIoIaTh 3a
X0- JIOM IIpoliecca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3yabTaT, GopMyaHpoBaTh 000OIICHUS U BBIBOJIBI MO pE3yJIbTaTaM
HpOBCI[éHHOl"O OIlbITa, HCCICAOBAaHHA, COCTABJIATH OTYET O
IpoJIeTaHHOM paboTe;

Pabomoi ¢ unghopmauuen

5) yMEHHEM BBIOMpATh, AaHAIU3UPOBATH U UHTEPIPETUPOBATH HH-
(bopmarMio pa3TMYHBIX BUIOB M (JOPM MPEACTABICHUS, NOITYy4aeMyI0
U3 pa3HbIX HCTOYHUKOB (HAY4YHO-NIONYJsIpHAs JIMTeparypa
XUMHUYECKOTO  COZIEpKaHMs, CIpaBOYHBbIE IOCOOUS, pecypchl
Wnrepnera);

6) YMEHHEM IIPUMEHATD Pa3InYHbIE METO/bI U 3aIIPOCHI IIPH I10-
UCKe U OTOOpe HH(POPMALMM U COOTBETCTBYIOUIMX JAaHHBIX,
HEOOXO/JUMBIX IS BBIIOJHEHUS YYE€OHBIX M IO3HABATEIbHBIX
3aJa4 ONpeAerEHHOro Tula; MpUOOpEeTeHHe ONbITa B 00JacTH
MCIIOJIb30BaHUS MHPOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYpOH AaKTHBHOTO HCIIOJIB30BAHUS PAa3IMYHBIX
IMOMCKOBBIX CUCTEM;

7) yMEHHEM HCIIONB30BaTh U AHAIM3UPOBATh B Ipolecce yueOHOM
M MCCIEN0BATENbCKOM JEATEeNbHOCTH MH()OPMALUMI0 O BIUSHUM
IPOMBILIJICHHOCTH, CEJIBCKOIO XO34HCTBA W TpaHCIOpPTa Ha



COCTOSTHUEOKPYKAIOIIEH MPUPOTHON CPEIIBI;

Yuueepcaﬂbnbmu KOMMYHUKAMUGHbBIMU oelicmeuamu

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

9) mpuOOpPETEHNE OIbITA MPE3CHTAUN PE3yIbTATOB BBITOJTHEHUS
XUMHYECKOT0 AKCTIepUMEHTa (J1aDOpaTOPHOTO OIBITA, JTaOOPaTOPHOIL
paboTBhI 110 UCCIIE0BAHHIO CBOMCTB BEIIECTB, Y4€OHOTO IPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO  CBEPCTHHKAMU
II03HABATEIbHON M MCCIIEA0BATENBCKON EATEIBHOCTU IIPU PEILIEHUI
BOZHHUKAIOMIUX MpOOJeM Ha OCHOBE YyuéTa OOLIMX WHTEPECOB U
COrjacoBaHusA TO3UIMH  (0OCyXKIeHHs, OOMEH MHEHHUSIMH,
«MO3TOBBIE ITYPMbBD»  1I.);

Ynueepcaﬂbnbmu pecyiamueHblmu oelicmeuamu

11) yMEHHEM CaMOCTOSATEIILHO OIIPEACIIATD 1IEIHN
NesITebHOCTH,IUIAHUPOBATh, OCYLIECTBIATh, KOHTPOJIUPOBATh U
py HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JAEATEIbHOCTb,
BbIOMpaTh HanboseespPeKTuBHbIE CHOCOOBI PEIIeHUs YIEOHBIX U
N03HABATEIbHBIX 33/1a4, KOPPEKTHUPOBATh MPE/JIOKEHHbIH arOPUTM
JIEVCTBUH TP BBITIOJIHEHHUH 3a/IaHUI C YYETOM ITOJYYEHHUS HOBBIX
3HaHUH 00 M3yyaeMbIX 0ObEKTaX — BEILECTBAX U pEaKLUsX;

12) yMEHMEM HCIOJNB30BaTh M AHAIN3UPOBATh  KOHTEKCTHI,
IpeUIaracMble B yCIOBHUH 331aHU.

IIpeameTHbie pe3yIbTaThI

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

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



8 KJIACC

1) packpvieamsb CMBICI OCHOBHBIX XUMHUYECKHX MOHSITHI:
aToOM, MOJIEKYJIa, XMMHUYECKHI 3JIEMEHT, IPOCTOE BEIIECTBO,
CIOKHOE€ BELIECTBO, CMECh, BAJIEHTHOCTb, OTHOCHUTEJIbHAS
aTOMHasi M MOJIEKYJIIpHAs 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 TIPU OINUCAHUH
BEILECTBU UX IIPEBPALLCHUN;

3) ucnonv3zo6ams XUMHUYECKYI0 CUMBOJIMKY JUIsI COCTaBJICHUS
(opMyJ1 BELIECTB ¥ YPaBHEHUIM XUMUYECKHX PeaKluii;

4) onpedensamsb BAIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHApPHBIX
COCJIMHEHUSAX; CTENEeHb OKUCICHUS JIEMEHTOB B OWHAPHBIX
COCIMHECHUAX; NPUHAMIECKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COEAMHEHUN 1o (opmynaM; BHI XUMHYECKOW CBS3H
(KoBaJIeHTHasl U NOHHAs1) B HEOPTaHUUECKUX COCIMHEHUSX;

5) packpvieamb cmbicn  nepuogudeckoro 3axkona J[. M.
MenpeneeBa:  I€MOHCTPUPOBATh  MOHMMAHHE  IMEPUOANYECKON
3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT MX IMOJIOXKEHHUS
B MEPUOINYECKON CHCTEME; 3aKOHOB COXPAaHEHHUs] MACChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIDHOTO YYEHHMs, 3aKOHa
ABoraapo; onucvieamv U Xapakmepuzoeamv TaOIUUHYIO
dbopMy TEPHOAMYECKON CHUCTEMbl XHMHUYECKHUX HIIEMEHTOB:
pa3iauuaTh IOHSTHUS «TJaBHas 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 M pacpe/eleHue UX M0 NIEKTPOHHBIM CIIOSIM);

6) K1accuguyuposamso XHUMUYECKHE AJIEMEHTHI;
HEOPraHMYECKUE BEILIECTBA; XMMUYECKHE PEaKLUu (110 YUCITy U
COCTaBy Y4YacTBYIOLIMX B pEaKIMU BEILIECTB, IO TEILIOBOMY



s dexry);

7) xapakmepuzoeams (onucviéams) OOIME XUMHYECKHE
CBOICTBa BELIECTB pa3MYHbIX KJIACCOB, MOATBEPXKIas OIHCAHUE
IpUMe- paMH MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOLIMX
XUMHUYECKUXPEAKLINM;

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

9) 6bIYUCAMb OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO
MacChl BEILECTB; MAacCOBYIO JOJI0 XMMHYECKOIO 3JIEMEHTa II0
dopMyJie COeIMHEHUS; MAacCOBYIO JIOJII0 BEIIECTBA B PacTBOPE;
IIPOBO-JIUTh PACUETHI 110 YPaBHEHUIO XUMUYECKOH peakiuy;

10) npumenams OCHOBHBIC ornepanuu MBICIIATEIILHON
NEeSITEeIbHOCTH — aHalIU3 W CHHTE3, CpaBHEHHE, 0000LIeHue,
CHCTEMATU3aLUIO, KJ1accu(pUKaIHIo, BBISIBJIICHUE
IPUYMHHO-CJIEICTBEHHBIX CBSI3ed — NIl M3y4YEHUs CBOICTB
BEIIECTB U XUMUYECKUX PEaKLU; €CTECTBEHHO-HAYyYHbIE METO/IbI
NO3HaHUST —  HaOJroIeHWe, W3MEpeHHe, MOJICIMPOBAHNUE,
9KCIIEPUMEHT (peabHbII U MBICIEHHBIN);

11) cnedosams TpaBUIIaM NOJIb30BAHUS XMMHUYECKOH MOCYI0M
U J1abopaTopHbIM  O0OpYyIOBaHHMEM, a Takke IpaBuUiIam
oOpallleHusi ¢ BELECTBAMU B COOTBETCTBUU C MHCTPYKIHUSAMH IO
BBINOJIHEHUIOIA00PATOPHBIX XUMUYECKHX OMBITOB MO MOTYYEHUIO
U cOOMpPaHUIO ra3000pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOJa),
IIPUTOTOBJICHUIO PAacTBOPOB C ONpPEIEIEHHOM MaccOBOM J0Jei
pacTBOpPEHHOrO  BELIECTBA;  IUIAHUPOBATb U NPOBOJUTH
XUMHYECKHE OKCIIEPUMEHTBHl IO PAClO3HABAaHUIO PacTBOPOB
meTouYel W KHCIOT C TIOMOIIBI0  HMHIMKATOPOB  (JTAKMYC,
denondranenn, MeTUIIOpaHX U JIp.).

9 KJIACC

1) packpviéamb CMblcl OCHOBHBIX XHMHYECKUX IOHSITHN:
XUMUYECKUM DJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, AHMOH,
IIPOCTOE  BEIIECTBO,  CJIOXKHOE  BEIIECTBO,  BaJCHTHOCTH,
JIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCIICHUS, XUMHYECKast
peaxiysi, XUMHUYECKasi CBsA3b, TEIUIOBON 3(Q(EeKT peakuuu, MoJb,
MOJISIPHBI  00BEM, pPACTBOP; AIIEKTPOJIUTHI, HEIIEKTPOJIHUTHI,
NEKTPOJIUTUYECKAs AUCCOLMAIMSA, PEAKUUM MOHHOrO OOMEHa,



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

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

3) ucnonvzoeams XUMHUYECKYIO CHUMBOIUKY JUISI COCTaBICHHS
(opMyJ1 BELIECTB ¥ YPAaBHEHUIM XUMUYECKHX PEaKluii;

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

5) packpvieamb cmbicn  nepuogudeckoro 3axkona J[. M.
MenzeneeBa 1 JEMOHCTPUPOBATh €0 IOHUMAHUE: ONUCHLIBAMb U
xapaxkmepuzoeams TaOIUUHYIO POPMY MEPUOJUUECKONH CHUCTEMBbI
XUMHUYECKMX  DJIEMEHTOB:  pa3jauyaTbh IOHATHSA  «IJIaBHAas
noarpynna (A-rpynna)» u «mobounas noarpynna (b-pymma)y,
Malible M OoJyiblIME TEpPHOAbl; coomHocumb O0003HAUCHMUS,
KOTOpBIE HMMEIOTCSI B TNMEPUOJUYECKON TaOIMIle, C YHCIOBBIMU
XapaKTEepUCTUKAMU CTPOECHMSI aTOMOB XHMHYECKHX 3IJIEMEHTOB
(cocTaB u 3apsiz siapa, oOLIeeuncIIo IEKTPOHOB 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 YYETOM CTPOCHUS HX
aTOMOB;

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



7) xapakmepuzosams (Onucvieamp) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3NHYHBIX KIIACCOB,
MOATBEPK/Iasl ONMUCAHUE HPHME- PAaMH MOJICKYISAPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX XHMHYECKHX
pEaKImii;

8) cocmaensimy YpaBHEHHS SJIEKTPOIUTHYECKOM IUCCOLMAIMU KHUCJIOT, IIENOYeld M COJIeH; IMOJNHbIE U
COKpAIIEHHBIC YPABHEHHUS PEAKIMii HOHHOTO OOMEHA; YpaBHEHHS PEaKIHiA, II0TBEP K JAFOIIHX CYILIECTBOBAHHE
TEHETHYECKOM CBA3M MEXKIy BEIECTBAMH Pa3IMYHBIX KJIACCOB;

9) packpvieams CYITHOCTb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIM ITOCPEACTBOM COCTAaBIICHUS
9JIEKTPOHHOTO OanaHca ATUXPEaKLuii;

10) npoeHo3uposams CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT HUX CTPOEHHS; BO3MOKHOCTH IPOTEKAHHS
XUMHUYECKHX MTPEBPAILICHUIB Pa3TMYHBIX YCIOBUIX;

11) @bluucaams OTHOCUTENBHYIO MOJEKYISPHYIO M MOJISIPHYIO MAacChl BELIECTB; MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIeMEeHTa N0 (op- MyJie COSAMHEHUS; MAacCOBYIO JIONIO BEIIECTBA B PAacTBOpE; MPOBOIHUTH
pacy€ThI O YpaBHEHHIO XUMUYECKOH peaKiyy;

12) cnedosamsy TpaBWIIaM I10JIb30BAaHUS XMMHUYECKOH mnocynoi u j1abopaTOpHBIM OOOpYIOBaHUEM, a
TaKKe NpaBWIaM OOpaIIeHUsT C BEIIECTBAMH B COOTBETCTBMH C HWHCTPYKIUSMHU I10 BBIOJHEHHIO
7a00paTOPHBIX XUMHYECKHUX OIIBITOB IO IOJYYCHUIO M COOMPAHMIO ra3000pa3HbIX BEUIECTB (aMMHUaKa U
YIJIEKUCIIOTO Ta3a);

13) npogooums peakuuu, MOATBEP)KIAIOIINE Ka4YeCTBEHHBI CO- CTaB PA3IMYHBIX BEIIECTB: PACIIO3HABATH
ONBITHBIM TyTEM XJIOpHUA- OpOMUA-, HOAMI-, KapOoHaT-, hocdar-, cunmkar-, cyabpar-, THIPOKCHI-UOHBI,
KaTHOHBI aMMOHUSI ¥ MOHBI M3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMYECKUX
BEIIECTB;

14) npumensimb OCHOBHBIC ONEpAIMU MBICIUTEIBHOW IESATEIbHOCTH — aHAIM3 M CHHTE3, CPaBHEHHE,
00001IeHNe, CHCTEMATH3AlNIO, BBISABICHUE NPUYUHHO-CICACTBEHHBIX CBSI3€il — /U1 M3y4ECHHUS CBOMCTB
BEILIECTB M XMMUYECKUX PEAKIUi; eCTECTBEHHO-HAYYHBIC METO/IbI MMO3HAHUS — HAONIO/ICHHE, U3MEpPEHHE,
MOZIETTMPOBAHHE, SKCIIEPUMEHT (PEaTbHbIN 1 MBICTICHHBIN ).

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

HepBOHa‘IaJ'ILHI)Ie XHMHYECKHE NOHATHUSA

[Tpenmer xumun. Posie XuMuu B s)ku3HM yesoBeka. Tena u BemectBa. PU3nyecKne CBOMNCTBA BEILECTB.
ArperatHoe coctosHue BelecTB. [[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
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumnueckas Gpopmyna. BaneHTHOCT aTOMOB XMUMHUYECKHX 3JIEMEHTOB. 3aKOH MIOCTOSHCTBA COCTAaBa BELIECTB.
OtHocutenbHasaToMHas Macca. OTHOCUTENbHAS MOJIEKyIsipHast Macca. MaccoBast 0yl XUMHYECKOT0 JIEMEHTA B
COEIMHEHHU.

®uznueckne U XUMHUYECKHE SABJIEHMA. XMMHUYECKas Peakuus Me€ NMPU3HAKU. 3aKOH COXPAHEHHs MacChl
BelecTB. XumudeckueypasHeHus. Kinaccudukanus XuMiuyeckux peakiuil (CoeMHeHus, pa3ioKeHus,
3aMeIICHN ).

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOM MOCY10H, ¢ MpaBuiiaMy paboThl B 1aOOpaTopHu 1
npuémamu oOpallieHus ¢ 1abopaTOpHBIM 000PYJOBaHUEM; U3YUEHUE U ONHCaHne (PU3NUECKIX CBOICTB
00pa310B HEOPraHMYECKUX BEIIECTB; HaOMoIeHHe (hru3nyeckux (I1aBJIeHne BOCKa, TasTHHUE JIbAA,
pacTHpaHue caxapaB CTYNKe, KUIIEHHE U KOHJEHCAIIUsI BO/IbI) U XUMUYECKUX (TOPEHUECBEYH, TPOKATUBaHUE
METHOM MPOBOJIOKH, B3aMMOJICHCTBUE MeJIa ¢ KUCIIOTOM) SIBJICHHI, HAOIIOACHNE U ONMCAHNE IPU3HAKOB
NPOTEKaHUS XUMUYECKUX peakiuii (pa3iokeHue caxapa, B3auMoJIeHiCTBUECEPHOM KUCIIOTHI C XJIOPHIOM
Oapusi, pa3noxkenue runpokcuaa meau (I1) mpu HarpeBanum, B3anMOJICHCTBHE JKeJe3a C PACTBOPOM COJTH
menu(Il)); uzyuenue cnocoOoB pa3aeneHus cMecei (C MOMOIIBI0 MAarHuTa, GUILTPOBAHKE, BBIMTAPHBAHHUE,
TUCTHIUISIMS, XpOMaTo-rpadusi), MpoBeIeHUE OYNCTKU ITOBAPEHHON COJU; HAOII0JeHIE HOMKCaHUe
PE3yJIbTaTOB NMPOBEJECHUS OIBITA, MIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl; CO3/1aHUE MOJIETIEH MOJIEKYJI
(mapocTep)KHEBBIX ) .



BakHeiimmne npeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Boznyx — cmech razos. Coctas Bozayxa. Kuciaopog — anemeHT unpoctoe BemectBo. Haxoxnenue kucnopoaa
B IIpUpOJE, pU3nUecKue U XMMHUYECKHe CBOWCTBA (peakuun ropenus). Okcuapl. [Ipumenenue Kucnoposa.
Cnoco0bl osTy4eHHst KUCI0pOo/a B 1a00paTOPUK M NPOMBILIIIIEHHOCTH. KpyroBopoT Kuciopoga B IpUpoJe.
O30H — anmnoTponHas MOAU(PHUKAINSI KUCIOPO/IA.

TemnnoBoit 3¢ (hexT XUMHUUECKOH peakluy, TEePMOXUMUYECKUE YPAaBHEHHUS, IK30- M SHI0TEPMUUYECKHIE
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 eeujecms 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 neopranmueckux coequnenuii. Oxcuapl. Knaccudukamms okcuaos: coneoOpasyromue
(ocHOBHBIE, KUCIIOTHBIE, aM(OTepHbIE) U HeconeoOpasytomue. HoMeHkmatypa okcuaoB (MexXIyHapoaHas U
TpuBUaIbHAsA). PU3MUECKIE U XUMUYECKUE CBOMCTBA OKCUIOB. [lonyueHue.

OcuoBanust. Knaccudukamys ocHOBaHHUI: IENOYN M HEPACTBOPUMBIE OCHOBaHU. HoMeHKaTypa ocHOBaHMiA
(MexxayHapoHas ¥ TpuBHanbHas). Ou3nueckue U XUMUYECKHE CBOMcTBAa ocHOBaHuil. [lomyuyeHnre 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 TpuBUalbHas). Ou3nueckue U XUMUYECKHE CBOMCTBA COJICH.
Crnioco0bl MoTyueHHs COJICH.

I'enernyeckas cBSA3b MEXAY KJacCaMHU HEOPTraHUYECKUX COCTUHEHHM.

XMMUYECKUN IKCIIEPUMEHT: KaUE€CTBEHHOE ONPEIENICHNE COAEPKAHMUS KUCIOPOIa B BO3YX€E; IIOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWe U U3y4YeHHE CBOMCTB KHCIIOPO/A; HAOII0I€HHE B3aUMO/IEHCTBHS BELIECTB C
KHCJIOPOJIOM U YCJIOBUS BOSHUKHOBEHUS U MPEKpalleHusi TopeHus (11okapa); 03HaKOMJIEHHE ¢ 00pa3liaMu
OKCHJIOB U OITMCaHHNE UX CBOMCTB; ITOJIy4eHHE, COOMpaHue, paclioO3HaBaHHE U U3y4EHHE CBOMCTB BOJOPO/Ia
(ropenue); B3aumoencTBre Bojopoaa ¢ okcuaom mMeau(Il) (Bo3MoKHO MCTIONB30BaHUE BUAEOMATEPHATIOB);
Ha0JIr0/IeHne 00pa3IioB BEIIECTB KOJUUECTBOM 1 MOJIb; cCieI0BaHHE0COOEHHOCTEH pacTBOPEHUS BEILIECTB C
Pa3IMYHON paCTBOPUMOCTBIO; IPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MAaCCOBOM JJOJIE PaCTBOPEHHOTO
BEIIIECTBA; B3aUMO/ICHCTBUE BOIBI C METATIIAMH (HATPUEM U KalblieM) (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMaTEPHUAJIOB); ONPEIEIICHUE PACTBOPOB KUCIIOT U IIEJI0UeH C MOMOIIBIO HHIMKATOPOB; UCCIIEA0BAHUE
00pa3I0B HEOPraHUUECKUX BEIIECTB Pa3-TUYHBIX KJIACCOB; HAOII0ACHNE N3MEHEHHSI OKPACKU MH/INKAaTOPOBB
pacTBOpax KMCIOT U LIeJI0Ye; u3yuyeHue B3auMoecTsus okcu-1a meau(Il) ¢ pactBopom cepHOi KUCIIOTHI,
KHCJIOT ¢ METAJUIAMH, PEaKLUI HEUTpalInu3aluy; NOJTy4YeHNE HEPACTBOPUMBIX OCHOBAHHH, BBITECHEHUE OJTHOTO
MeTalljia JPYTUM U3 pacTBOPa COJIM; pellIeHHeIKCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxxHeilne kiaccol
HEOPIraHUYECKUX COEANHEHUI».

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

[lepBble TOMBITKY KIACCUPUKAIIMN XUMUYECKHUX dIIeMEHTOB. [[oHITHE O TpyIIax CXOIHBIX JJIEMEHTOB
(1IeTI0YHbIE U IMEeTOYHO3EMENTBbHBIC METAJITBI, TAJIOT€HBI, HHEPTHBIE Ta3bl. DJIEMEHTHI, KOTOPhIe 00pa3yoT
am(OTepHBIE OKCHIBI ¥ THIPOKCHUIBL.

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

Ctpoenue aromoB. CoctaB aTOMHBIX siziep. M3oTorbl. DnekTpoHbl. CTpoeHHE IIEKTPOHHBIX 0007109€K aTOMOB
nepBbIX 20 XMMUYECKUX JIEMEHTOB Neproanueckoil cucteMsl Jl. Y. MenzneneeBa. XapakTepucTuka XMMHYECKOTO
3JIEMEHTA IO €ro MOJ0KEeHUI0 B epuoandeckon cucteme /1. 1. Menzaeneesa.



3aKOHOMEPHOCTH M3MECHEHHMS PaliyCca aTOMOB XUMUYECKHUX 3J1€- MEHTOB, METAJIUIMYECKHX U
HEMETAJUIMYECKHUX CBOMCTB 110 IPyNIIaMy EpHoaM. JHAYEHUE IEPHOJIMYECKOrO 3aKOHA ¥ EPHOIUYECKON
CHUCTEMBI XUMHUYECKHX JJIEMEHTOB Ul Pa3BUTHUA HAYKU U nipakTuku . [[. . MenaeneeB — y4éHbli U
IpaKIaHUH .

DNIeKTPOOTPULIATENEHOCTh XUMUYECKUX 3JIEMEHTOB. XHUMHYe- CKas CBA3b (MOHHAs, KOBAJICHTHAs MOJIIpPHAS U
KOBaJIEHTHAs Heno- JisipHas). CreneHpb okuciieHust. OKUCINTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl
OKHUCIIEHUS U BOCCTaHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEIH.

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

Me:xnpeaMeTHbIe CBSI3H

Peanu3zanusi MeXNpeIMETHBIX CBSI3€H NMpH M3YyYCHHHM XUMHHB 8 KJIACCE OCYIIECTBIAETCS Yepe3
HCII0JIb30BAHUEC KAaK O6H_[I/IX CCTCCTBCHHO-HAYyYHBIX HOHHTHﬁ, TaK " HOHSITI/II;'I, SABIIAOIIUXCA CUCTEMHBIMU IJIA
OTIIETBHBIX TPEJAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecTBeHHO-HAYYHBIC TIOHATHS: HAYIHBIN (DAKT, TUTIOTE3a, TEOPHs, 3aKOH, aHATIN3, CHHTE3,
KJIaCCU(UKAIS, TICPUOINIHOCTh, HAOTIOACHHE, SKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHE, MOJICTb,
SIBJICHUE.

dwusuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII, PAIMOAKTUBHOCTh, MOJICKYJIA,
ANIEKTPUUECKUH 3apsil, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSTHUE BEILIECTBA, I'a3, PU3NICCKUC
BEITMYMHBI, €IMHUIIBI ©3MEPEHUS, KOCMOC, TUIAaHETHI, 3BE3/161, COJTHIIE.

buonorus: horocunTe3, npixanue, ormocdepa.

I'eorpadmst: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE MTOPOJIbI, TIOJIE3HBIE HCKOTIAEMbIE, TOTLTUBO, BOJTHBIE

pecypchl .

9 KJIACC

BelecTBo H XuMHYECKAs peakmnus

[Tepnoanueckuii 3akoH. [lepuoanyeckas cucrema xumuueckuxsinemeHToB Jl. 1. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTHB M3MEHEHUU CBOWCTB XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX NMEPHOIOB, Kaus,
KaJIbLMS U UX COEMHEHUI B COOTBETCTBUU C MTOJI0KEHUEM IIEMEHTOB B IEPUOANYECKON CUCTEME U CTPOEHUEM
ux aToMOB.CTpOeHHUE BEIIECTBA: BUABI XUMUYECKOU CBA3U. TUIBI KPUCTAIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEIIECTBA OT THIIa KPUCTAJUIMYECKON PEMIETKN U BUJa XUMUYECKON CBS3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXAyHAPOIHAs W TPHUBUAIBHAS).
XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKUX COCIMHEHUH,
TEHETUYECKas CBA3b HEOPraHUYECKUX BEILECTB.

Knaccudukarus XuMHIECKUX PEaKIIHi MO pa3IMdHbIM MpHU3HaKaM (0 YUCITY U COCTaBy YUacTBYIOIIUX B
PEaKInu BEUIECTB, MO TETUIOBOMY 3(PdeKTy, T0 M3MEHEHUIO CTETICHEH OKUCICHHUS XHMHUYECKHIX 3JIEMEHTOB, TIO
00paTUMOCTH, M0 YYACTHIO KaTaInu3aTopa). DK30- M IHIOTEPMHUUECKHIE PEAKIIUH, TEPMOXUMHUUECKIE YPAaBHEHUSI.

[Tonstue o ckopoctn XxUMU4eckoil peakiuu. [TorsTHe 06 0OpaTUMBIX U HEOOPATUMBIX XMMUYECKUX PEAKIIUIX.
[loHATHE O TOMOTE€HHBIX M T€TEPOTCHHBIX peakuusix. [lonsasmue o xumuueckom pasnogecuu. Paxmopuot,
snusAIOWUe HA CKOPOCMb XUMUYECKOU peakyuu U NOJOHCEHUE XUMULECKO2O PABHOBECUSL.

MexaHu3M OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX peaKlnii (3IEKTPOHHBIN OanaHc
OKHCJIUTENIbHO-BOCCTAHOBUTENBHOM peaKInm).

Teopus ANMEKTPOIUTUIECKON AUCCOLUAIIH. DIEKTPOIUTHI K HEANEKTPOIUThL. KaTnonsl, aHnoHbl. MexaHu3m
JICCOIMAIIAY BEIIECTB C PA3TMYHBIMK BUIAMU XUMHUIECKOM CBsi3u. CTenens auccornuariy. CHiIbHbIE U clladbie
AJEKTPOJIUTEI.

Peakuiun noHHoro ooMeHa. Y cloBus MPOTEKaHUs PEeaKIUii HOHHOTO OOMEHa, MOJIHBIE U COKPAIEHHBIC
MOHHBIEC ypaBHEHUs peakiuid. CBOHCTBA KHCIIOT, OCHOBAaHUH U COJIEHl B CBETE NMpeCTaBICHUIH00
AIIEKTPOIUTUUECKON Auccorranun. KauecTBeHHbIE peakliuu Ha UOHBI . [lonsamue o eudpoauze conell .

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHUE C MOJIETSIMH KPUCTAIIIMYECKUX PEIIETOK HEOPTaHMYECKHUX
BEIIIECTB — METAJJIOB HHEMETAILIOB (TpaduTa 1 aamMasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPus);
MCCIIEIOBAaHKE 3aBUCMOCTH CKOPOCTH XUMHUYECKOW PEAKIIUK OT BO3JICHCTBUS PA3THYHBIX (DaKTOPOB;



UCCIIEJOBAHKE HIIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, POLIECCA AUCCOLMALIUYI KUCIIOT, IEJI0YEH U Coei
(BO3MOXHO HCIIONIb30BaHIE BUICOMATEPUAIIOB); IPO-BEACHUE OIBITOB, HIUTIOCTPUPYIOIIUX MPU3HAKH
NPOTEKAaHUs peakluii FOHHOTO oOMeHa (0Opa3oBaHUe 0Ca/iKa, BbIJIEICHUE Ta3a,00pa30BaHNe BOIbI); ONBITOB,
WUTIOCTPUPYIOLIUX IPUMEPbI OKUCIIU- TEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOpEHME, PEAKLIUU Pa3JIOKEHUS,
COEJIMHEHHUS ); PACIO3HABAaHKUE HEOPIraHMUYECKUX BELIECTB C ITOMOIIBIO KAU€CTBEHHBIX PEAKIMil Ha HOHBI;
pelIeHNE SKCIIEPUMEHTAIBHBIX 337124 .

HemeTta/abl M HX cOeTMHEHHUS

OO6w1as xapakTepucTika ranoreHoB. OCOOEHHOCTH CTPOEHHS ATOMOB, XapaKTEPHbIE CTEIIEHH OKUCIIEHHUS.
Ctpoenue u Gpu3NyecKie CBOWCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XMMUUYECKUE CBOWCTBA HA MIPHMEpPE
xJiopa (B3auMoJIeiicTBHE ¢ MeTallJIaMH, HEMETaJUIaMu, liesiouaMu). Xsiopooopo. ColsiHas KUcioTa,
XUMHYECKUE CBOMCTBA, II0JIy4eHHE, IpUMEHEHHE. J[eficTBHE XJ10pa U XJIOPOBOJOpO/ia HA OPraHu3M 4YeJI0BeKa.
Bakneiiue Xja0puasl U MX HaXOXKICHUEB IIPUPOJE .

O6u1as xapaktepuctrka 31eMeHToB VIA-rpynmbel. OcOOeHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE CTETIEHH
OKHUCIICHUSL.

Crpoenue u pusnyeckre CBONCTBA MPOCTHIX BELIECTB — KUCIOPO/a U Cepbl. AJIOTPOIHbIE MOAU(DHKALIN
KHCJIOpO/ia U cepbl. XUMUUECKue CBOMCTBa cepbl. CepoBO10pO], CTPOEHHUE, (PU3NUECKUE U XUMUYECKHE CBOICTBA.
Okcuipl cephl Kak MpeICTaBUTEN KHCIOTHBIX OKCHI0B. CepHast KHciIoTa, pu3nuecKue 1 XMMUYECKUE CBOCTBA
(oOme Kak MpencTaBUTeNs Kilacca KUCIIOT U cnenuduyueckue). XUMUIECKHE PEAKIUH, JICKAIHe B OCHOBE
MPOMBIIIUIEHHOTO CIIOC00a MOMy4YeHus cepHoi KucinoThl. [Ipumenenue. Coiu CepHON KUCIOThI, KAUeCTBEHHAs
peakuus Ha cynbdar-uoH. HaxoxneHuecepsl u e€ coeqMHEHUH B IpHpojie . XMMHUYECKOe 3arpsi3HeHHe
OKpY’KaroIlel cpe/ibl COeIMHEHUSMHU cepbl (KUCIOTHBIE T0KAM, 3arps3HEHNE BO3/LyXa U BOJOEMOB), CIIOCOOBI
€ro NpeJ0TBPALICHHNS .

OO6w1as xapakTepucTika 37eMeHToB VA-rpynmbl. OcOOeHHOCTUCTPOEHHS AaTOMOB, XapaKTepHbIE CTEIEHH
OKHUCIICHUS.

A30T, pacpocTpaHeHue B IpUpo/ie, HU3HIecKre 1 XMMUYeCKHe cBoicTBa. KpyroBopot a3ora B mpupose .
AmMuak, ero pu3n4ecKkren XMMUYeCK1e CBOWCTBA, MoIyyeHue u npuMenenue. Coan aMMOHUS, UX GU3MUYECKUE U
XMMHUYECKUE CBOWCTBA, IpUMEHeHNe. KauecTBeHHas peakiys Ha HOHbI aMMOHMsA. A30THas KUCIIOTa, €€
nosydeHue, puanyeckre 1 XuMHUYecKie CBOHCTBa (00IIHe Kak MpeCTaBUTeNs Kiacca KUCIOT U Creu(pHYecKHe.
Hcnonp3oBanue HUTPATOB U COJIEH aMMOHHMS B KaueCTBE MUHEPANbHBIX y100peHuid. XUMUUeCcKoe 3arps3HeHne
OKpY’Kalollel cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE 0XK/U, 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 kKauecTe
MUHEpAJIbHBIX y100pEHHH.

O6u1as xapakTepuctka 31eMeHToB [VA-rpymnmel. OcoOeHHOCTH CTpOEHHS aTOMOB, XapaKTEpHbIE CTENEHH
OKHUCIICHUS .

VYrnepon, aluioTponHble MOAX(MHUKALIUH, pacCIPOCTPAaHEHHE B IIPUPOJE, PU3NUECKHE U XUMUYECKUE CBOICTBA.
Ancopbrus. Kpyrosoport yrieposa B npupojie. OKCuabl yriaeposa, ux Gpuanyeckiue 1 XAMHUUECKUE 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, OJTyYeHUe U puMeHeHue. KauecTBeHHas peakuus Ha
KapOOHAT-uOHBL. VIcronab30BaHNe KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIIIEHHOCTH U CENBCKOM XO3SIHCTBE.

[lepBoHauyanbHble MOHATHA OO0 OPraHWYECKUX BEIIECTBAX KakK O COCJUHEHHUSX yriepoja (MeTaH, TaH,
STHJIEH, alleTUJIEH, 3TaHOJI, INIMIEPUH, YKCYCHAsl KUCIO0Ta). Mx cocmas u xumuueckoe cmpoerue. llonarue
0 OMOJOrMYecKH BaKHBIX BEIIECTBAX: JKUpaX, OelKaxX, YrjieBOoJax — M UX POJM B KM3HHM YEJIOBEKa.
MamepuanvroeeOuncmeo op2aHuuecKux U HeopeaHu4ecKux coeoOuHeHul.

Kpemuuii, ero ¢usnueckne M XMMHUYECKHE CBOMCTBA, MOiydeHHE M MpuMeHeHue. COeMHEHUS KPEMHHUS B
npupoze. Obue npecrasieHus 06 okcuae kpeMHuA(IV) u kpemHueBo# kuciaore. CUIMKAThI, UX UCTIOIb30BaHUE
B OBbITY, MEIUIIMHE, IPOMBILUIEHHOCTH. BaoswcHetiuiue cmpoumenvbhble Mamepuansl: Kepamura, Cmexio,
yemenm, OemoH, oicene3obemon. Ilpobnemvr 6e30nacHo20  UCNONBL30GAHUS CHPOUMENbHBIX
Mamepuanoe 6 n08CeOHeGHOU HCUHU.

XUMHYECKUH IKCIIEPUMEHT: N3ydeHUE 00pa3lloB HEOPTAaHUUECKUX BEIIECTB, CBOWCTB COJISTHOM KUCIIOTHI;
IPOBEJICHUE KaUeCTBEHHBIX PEaKIMii Ha XJIOPHI-MOHBI U HAOII0I€HUE IPU3HAKOB X TPOTEKAHHUS; OIIBITHI,



oTpaxaromue (u3nYecKue 1 XMMUYECKHe CBONCTBA TaJlOT€HOB U UX COSAMHEHUN (BO3MOXKHO
UCIIOJIb30BaHUEBHICOMATEPHUAIIOB); 03HAKOMIICHHE C 00pa3LaMy XJIOPHIOB (TaJOreHUI0B); O3HAKOMIIEHHE C
o0pasiamMu cepsl 1 € COeMHEHUAMHU (BO3- MOKHO MCIIOJIb30BaHKUE BUICOMATEPUAJIOB); HAOIOICHUE TIpoliecca
00yTIIMBaHMs caxapa 1oj AeHCTBHEM KOHIIEHTPUPOBAHHOM CEPHOI KMCIOTHI; U3y4EeHHE XMMUYECKUX CBOMCTB
pa30aBIIEHHOI CEpHOI KUCIIOTHI, TPOBE/ICHUE KaUeCTBEHHOM peakIy Ha Cylib(aT-uoH HHAOII0IeHUE
npu3HaKa e€ mMpoTeKaHus; 03HaKOMJICHHE ¢ (PU3MUEeCKUMHU CBOMCTBaMHU a30Ta, pochopa 1 uX CoeAMHEHUN
(BO3MO>XHOUCIIOIb30BAaHHUE BHICOMATEPUAIIOB), 00pa3IiaMu a30THBIX B (hocHOpHBIX YI0OpEHUIT; TOTyICHHE,
coOupanue, paclio3HaBaHHE U U3Y4YEHHE CBOMCTB aMMHUAKa; IPOBE/ICHNE KaYeCTBEHHBIX PEaKIMil Ha HOH
aMMOHUS U (ocaT-uoH U N3ydeHHe MPU3HAKOB UX MPOTEKAHNUS,B3aMMO/ICHCTBUE KOHIIEHTPUPOBAHHON
A30THOW KHCIIOTBI C MEJIbIO(BO3MOKHO HUCTIOIb30BAaHNE BUICOMATEPHAIIOB); U3yUEHHE MOIeNeH
KPUCTAITMYECKHUX PEeETOK anmasa, rpaguTta, QyiiepeHa; 03HaKOMJICHHE C IPOLIECCOM a/ICOpOIHH
pPacTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YTIIEM M YCTPOMCTBOM MPOTUBOra3a; Moay4yeHue, coOupaHue,
pacro3HaBaHUe U U3y4YEHHE CBOMCTB YIJTIEKUCIIOTO Ta3a; MPOBEACHNE KaUeCTBEHHBIX peakluii Ha KapOoHaT- u
CHJIMKAT-HOHBIM N3YUEHHE MPU3HAKOB UX MPOTEKAHMs; 03HAKOMIJICHHUE C MTPOAYKIIUECH CUITMKATHON
IPOMBIIIJICHHOCTH; PEHIEHUE YKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxxHele HeMeTalIbl U UX
COCIMHEHHUS.

MeTtaJulbl M MX COeIMHEHHSA

OO01mmas xapakTeprucTHKa XUMUIECKIX YJIEMEHTOB — METAJUIOB HA OCHOBAHHH WX ITOJIOXKCHHSI B
MEePUOINYECKON cUCTeMe XuMudeckux 3aeMeHToB [l. . Menneneesa u crpoenust aroMoB. CTpOCHHUEMETAILIOB.
Merammueckast CBsI3b U METAJUIMYECKAS] KPUCTAILIMYECKAs! pelIETKA. DIEKTPOXUMUUECKUH Psill HATPSKEHU I
MmeTamuioB. du3nyeckue U XMMUUECKHEe CBOWCTBA MeTasioB. O01mue crocoOsl monyyeHus Metaio. [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; HaXOXKAECHUE B ipupojie. Pu3nyeckre 1 XMMUYECKUE CBOUCTBA (Ha IpUMepe HATPUS U
Kanus). OKCHJIBI M THIPOKCHIBI HATPUS U Kajius. [IpMeHeHne mea0uYHbIX METAIOB U X COSTMHEHUH.

[IennouHO3eMeNbHBIE METAITIBI MArHUM U KaJIbLIUNA: TIOJI0KEHUE 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 TIEPHOINYECKON cUcTeMe XuMuueckux 31eMeHToB [I. Y. MenneneeBa; ctpoeHue
aToMa; HaxXoXJieHue Brpupoe. Pu3nyeckre 1 XMMUYECKUE CBOWCTBA amtoMuHus. AM(OTEpHBIE CBOWCTBA OKCHIA
Y TUJIPOKCHUIA aTFOMUAHHUSL.

XKene3o: nonokeHue B MEPUOANMYECKON CUCTEME XUMUYeCKHX 3nemMeHToB /1. . Menneneesa; ctpoeHue aToma;
HaxokAeHue B prpoie. Pu3ndecKre 1 XMMUIeCKHe CBOMCTBa jkene3a. OKcuabl, rupokcubu conu xenesa(ll) u
xene3a(Ill), ux cocras, cBOWCTBA M MOTYYECHHUE.

XUMHAYECKUHN SKCTIEPUMEHT: 03HAKOMJIEHHE C 00pa3iiaMi METAJIIOB U CIIIABOB, MX (PM3NYECKUMH CBONCTBAMU;
U3y4eHHE Pe3yJIbTaTOB KOPPO3UH METAILIOB (BO3MOKHO MCIONIB30BaHHIE BHCOMATEPHATIOB), 0COOCHHOCTEM
B3aMMOJICHCTBYSI OKCH/IA KA U HATPHSIC BOJIOM (BO3MOKHO HCIIOIH30BAHUE BUICOMATEPHAIIOB);
HCCJIEJTIOBAHKE CBOMCTB KECTKOM BOJIBI; MPOIIEcca TOPEHHS JKele3a B KUCIIO- Pojie (BO3MOKHO UCTIONB30BaHUE
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 MCTIOJIb30BaHUE BUIEOMATEPHAJIOB); HCCIIEIOBAHNE
aM(OTEpHBIX CBOWCTB THAPOKCHIA ATFOMUHHS U THIPOKCH/IA [IHKA; PEelIeHIe YKCIIEPIMEHTAIBHBIX 33]1a4 M0
Teme «BaxxHelme MeTaibl U UX COSTUHEHUSD .

XuMHS H OKPY/KAOLIAs cpea

Hosble Matepuasl 1 TeXHOIOTUU. BemecTBa 1 Mmatepraisl B TOBCEJHEBHOM KU3HU YEIOBEKa. 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
OKpyXxaromiencpepl (mpeaenbHas nomyctumas korueHtpanus semects — [1JIK). Poms xumuu B permennn
AKOJIOTUYECKHX MPOOJIEM.



[TpupoHBIC HCTOYHUKY YTIIEBOOPOAOB (YTOJIb, IPUPOIHBIHN ra3,He(Th), TPOTYKTHI UX MTEPepadOTKH, X
POJIb B OBITY U TPOMBIIIIICHHOCTH .

XUMHUYECKUH IKCTIEPUMEHT: U3y4eHHE 00Pa3I[0B MaTEPHATIOB (CTEKIIO, CIIaBbl METAIIJIOB, TOJTMMEPHBIC
MaTepuabl).

MemnpenMeTHMe CBA3H

Peanm3arust MEXIPEIMETHBIX CBS3CH MPH U3YYCHUH XUMHUH B KiIacce OCYIIECTBISETCS yepe3
MCII0JIb30BAaHUE KAaK OOIINX €CTECTBEHHO-HAYUHBIX OHATUMN, TAK M MOHATHM, SIBISIOMIUXCS CUCTEMHBIMU JUIS
OT/IEJIbHBIX TIPEJMETOB €CTECTBEHHO-HAYYHOI'O LUK,

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. Ousmka: MaTepus, aTOM, JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOI, PaTUOAKTUBHOCTh, MOJIEKYJIA, SJICKTPUUECKUNA 3apsill, MPOBOJAHUKH, MOJTYIPOBOIHUKH,
JMAIIEKTPUKHU, (DOTORIEMEHT, WHIUKATOP,BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSIHUE BEIeCTBa, a3,
pacTBOp, pacTBOPUMOCTh, KpUCTAIUINYECKAs PEeUIETKA, CIUIaBbl, (U3NUECKHE BEIWYMHBI, CIUHUIIBI U3MEPEHHUS,
KOCMHUUYECKOE MPOCTPAHCTBO, IIAHEThI, 3BE3/1bI, CONHIIE.

buonorus: ¢porocunres, qpixanue, ouochepa, skocucTeMa, MUHEPAIbHBIE YI0OPEHUS, 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

\]

[EEN

3HaK¥ (CUMBOIIB) XUMHYECKUX 3JIEMEHTOB

[IpocTeie u croxHbIe BelecTBa. ATOMHO-MOJIEKYISPHOE 1
YUYEHHE.

Xumnueckas Gpopmyna. BaneHTHOCT aTOMOB XUMUYECKHX 1
HJIEMEHTOB

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 YCJIOBUS POTEKAHUS XUMUYECKUX PEaKIIUi
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
YUEHBIN- YHITUKIIONETHCT. TEeXHOXHMMHUECKIE
WJIH DJIEKTPOHHBIC;
cBeya; Koiba
mIockogoHHas 250
MJIL; JIOJKKA TS
COKUTaHMS
BEILIECTB
21 | KonurponbHas padora Ne 1 1
Tema 3. Bozayx. Kucsiopoa.
Oxcuabl
(CRY)
22 | Bo3myx — cMmech ra3oB. CoctaB Bo3nyxa Kucnopog — 1
3NIEMEHT ¥ TPOCTOE BemecTBO. O30H — aJUIOTPOITHAS
Mo (UKAIUS KUCIOpOIa
23 | HaxoxpmeHue KUCIOpoaB Mpupoze, Gu3uaecKue u 1
XAMHYECKUE CBOMCTBA (PEaKlui OKUCIICHHUS, TOPEHHUE.
[TonsTHe 00 okcHIax
24 | CnocoObl ONMy4YeHUs KUCIOPO/ia B 1a00paTopHu 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 | TormuBo (Yross ¥ MeTaH). 3arps3HEHHEBO3IyXa, CIIOCOOBI 1
ero mpeaoTBpalieHus. Y CUlIeHne MapHUKOBOTO d(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 [TpumMenHenwe, crrocoOBI MOTYYSHUS BOIOPO/IA. 1
[paxTuueckas padota Ne 4. [Tonydenue u cobupanue
BOJIOPO/Ia, U3yYCHHUE €T0 CBOMCTB
30- | CocTaB KHCIIOT U CONel 2
31
Tema 5. KoanuecTBeHHbIE OTHOIIIEHUS] B XUMUH
(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 mu1); 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. DJICKIpHHCCiM
TOKOM;
HUCTOYHHK
MIOCTOSIHHOTO TOKa:
npoOUpKU — 2 IIT.
MIPOHYMEPOBAHHEIE;
JTyIWHKA,
CIHUPTOBKA;
npoOKu — 2 mT,
TTUHIICT
40 | Pomb pacTBOpOB B IPUPOJIC U B KU3HU YeloBeka. KpyroBopot
BOJIbI B IPpUpO/JIe. 3arpsi3HEHNE MPUPOIHBIX Bo. OXpaHa u
OYHCTKA MPUPOJTHBIX BOJI.
Tema 7. OcHOBHBIE KJIACChl HEOPTraHUYECKUX
coeIMHeHHn i
(1la)+ 14
41 | Kmaccupukarus HeopraHHIeCKUX COCTHHCHIH,
42- | Okcuppl: cocTaB, Kiaccu(uKkays (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. mrartus
C 32KUMOM; TISATh
XUMHYECKHX CTAKaHOB
(25 mn); mpombIBaKa
46- | Kucnotsl: coctas, knaccudukarys, HOMEHKIATypa,
47 | dusnueckre ¥ XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOTyYCHHUSI.
Psan akTHBHOCTH METAILIOB
48- | Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI
49 | moyryyeHusl, B3aMMOJECHCTBUECOIIEN 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 MONBITKY KIACCU(DUKAIMN XUMHIECKHUX HJIEMEHTOB.
[onsiTie o rpymnmax CXOAHbIX SJI€MEHTOB (ILIeI0YHbIE U
1€JI0YHO3EMENbHBIE METAJLIBI,['AJIOTEHbl, HHEPTHBIE Ta3bl) .
54 | DnemeHTbl, KOTOpbIe 00pa3yoT aM(pOTEepHbIE OKCUIBI U
THPOKCHIBI
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 | Dnexrponsl. CTpOoEHUE 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
pa3BUTUA 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 | Monnast xumuieckast CBs3b [Hudpoas
naboparopus
RELEON
Hudposoit gaTanx
TEeMIIepaTyphl
MJIATUHOBBIN; TaTUYNK
TEeMIIepaTyphl
TEPMOIIAPHBIN
62 | KoBaneHTHO-TIONSIpHAS CBSI3b [Mudposas
naboparopus
RELEON
Hudposoit gaTanx
TEeMIIepaTyphl
IJIATUHOBBIN; TaTYUK
TEeMIIepaTyphl
TepMONapHbIN
63 | KoBaneHTHO- HemosipHast CBS3b

64-

CreneHb OKUCIICHUSA




65

66- | OxucnurenbHO-BOCCTaHOBHUTENbHBIE peakiuu (OBP).

67 [Iporeccsl OKUCIECHHUSN BOCCTAaHOBICHHS. OKHCIUTEN U
BOCCTAHOBHTEJIH.

68 | KonTpoabsHas pabora Ne 3




KanenpapHo-temaTuieckoe NJIaHHPOBaHHe 10 XMMHH 9 Kj1acc

2 yaca 68 yacos

Ne | Tema paznena u ypoka Komu | Jata | 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
snemeHnToB [I. 1. Menneneesa. CtpoeHue aToMOB
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKHUX JIEMEHTOB 1
HEPBBIX TPEX NMEPUOJIOB, KAJIN, KaJIbIU U UX COCUHEHUI B
COOTBETCTBUHM C MOJIOKEHUEM JIEMEHTOB B IEPUOJMYECKON cUCTEeMe
Y CTPOEHUEM UX aTOMOB
3 Knaccuduxaiys 1 HOMEHKIaTypa HEOPraHUUECKUX BELIECTB 1
(MexyHapoHasi U TPUBUAIIbHAS)
4 XUMHUYECKHE CBOMCTBA BELIECTB, OTHOCAIMXCSA K Pa3IUYHbIM 1
KJaccaM HEOPraHMYECKUXCOEAUHEHUM, X TeHeTUYECcKas CBSA3b
HEOPraHMYeCKHX BEIECTB
5 CtpoeHue BelecTBa: BUIbl XUMUYECKON CBSI3U. THIIBI 1 Hudposas
KPUCTAJUTMYECKHUX PEIIETOK, 3aBUCHMOCTb CBOWCTB BEIIECTBA OT THIIA naboparopus
KPUCTAIIMYECKON PEIIETKH . RELEON
[udposoii naTurk
TeMIIepaTypbl
IJIATUHOBBII
6 KonTtponbHas padotaNel 1
Tema 1. OcHOBHbIE 3AKOHOMEPHOCTH XMMHYECKUX
peaxkumi
(44)
7 Knaccupuxarys XMMHYECKUX peakuuii o pasInyHbIM 1
IPU3HAKAM.
8 [Tonsitue o ckopoct xumuyeckoi 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 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA 1
(27IeKTPOHHBIN OaaHC OKUCIUTEIBHO-BOCCTAHOBHUTEb- HOU
peaKIyn).
Tema 2. DaekTpoauTHYecKasi AUcCOMANNA. XUMUYeCKHe
peaKkIMu B pacTBoOpax
(8w
11- | Teopus >IEKTPONIUTUUECKON AUCCOLHMALIMU. DIEKTPOIUTHI U 2 [udposas
12 | neanextponutsl. KaTHoHBI, aHHOHBI. MeXaHU3M AUCCOLM-ALIUN n1aboparopus
BEIIECTB C Pa3IMYHBIMU BUIAMH XUMUYECKOU CBsI3U. CTereHb RELEON




Jucconuyanuu. CuibHbIE U c1a0bIe SJICKTPOJIUTHI

[Mudposoii gaTunk

AIIEKTPOIPOBOTHOCTH
13- | Peakumm momHOro 06MeHa, ycIoBHs HX mpoTekanns. MoHHEe [udposas
14 YpaBHEHUS PEaAKIHM. naboparopust
RELEON
[Mudposoii gaTumk
AJIEKTPONIPOBOTHOCTHU
15- | Xumuueckne CBOMCTBA KHCIOT, OCHOBAHUM U COJICH B CBETE
16 | mpencraBieHuid 00 MEKTPOIUTHUESCKOMN JUCCOUAIIAN
17 | IloHsATHE O TUAPOIU3E CONEH.
18 | IIpaktuueckas padorta Ne 1 Pemenue skcriepuMeHTaIbHBIX 3a/1a4 [udpoas
0 TEMe n1aboparopus
RELEON
[Mudposoii gaTunk
AJIEKTPONIPOBOTHOCTHU
Tema 3. O0masi XapaKTepuCcTUKAa XUMUYECKHX 3JIEMEHTOB
VIIA-rpynnel. I'ajorenni (4 1)
19 | O6mas xapakTepucTrka rasoreHoB . OcOOCHHOCTH CTPOCHHS aTOMOB
ATUX 3JIEMEHTOB, XapaKTEPHbIE AJISI HUX CTETICHU OKUCIICHHS.
CrpoeHnne 1 Gpu3nMyecKre CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB
20 | Xumunueckue CBOMCTBA HA TPUMEPE XJI0pa (B3auMOIeiiCTBHE C
MeTaJJlaMH, HeMeTajllaMu, I1esiodamu). XjopoBoaopo. CosnsHast
KHCIIOTA, XUMUYECKHE CBOWCTBA, MOJTyUYeHUE, MPUMEHEHHE.
21 | ®uznonorunyeckoe AeiicTBIE XJI0pa U XJIOPOBOAOPOA Ha OPraHU3M Hudposas
qesioBeKa. BaxkHelme XI0puIbl 1 UX HaX0XK/ICHHE B TIPHPOJIC . nTaboparopust
RELEON
22 [MTpakTnueckas padora: Hudponsas
Ne 2. TTonydeHue CONSIHOM KUCIIOTBI, U3yYeHHE €€ CBOICTB naboparopus
RELEON
Tema 4. O0mas XapaKTepUCTHKA XUMHU4YECKHUX YJIeMeH- TOB
VIA-rpynnsl. Cepa u eé coennnenus (5 4)
23 | OOmas xapakreprcTrka eMeHToB VIA-rpynmsl. OcobeHHOCTH
CTPOEHHMS aTOMOB ITHX JJIEMEHTOB, XapaKTEePHBIE I HUX CTEIICHH
OKHCJICHUS
24 Ctpoennen (usndeckre cBOHCTBA MPOCTHIX BEIIECTB —
KHUCJIOPO/ia U Cephl.
ANIOTPONHBIE MOM(DUKALIMH KMCTIOPOIA U CEPhI. XUMUYECKHE
CBOWCTBA CEPHI.
CepoBonoposi, cTpoenue, (pu3nueckue 1 XUMHYECKHE CBOMCTBA.
OKCHIBI Cephl KaK MPEACTABUTENN KUCIOTHBIX 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
crocobanomydeHus cepHor KUCa0Thl. COMM CEpHOM KUCIIOTHI.
27 | HaxoxneHue cepbl U €€ COeqUHEHUH
B MIpUpoje. XUMHIECKOE 3arps3HEHHE OKPYKaroIIei cpebl
COCZIMHEHUSAMHU Cepbl (KUCIOTHbIE TOXKIHU, 3arpsA3HEHHEBO3yXa U
BOJIOEMOB), CITOCOOBI €T0 MPEAOTBPAIICHHUS
Tema 5. O0mas XapaKTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB
VA-rpynnsl. A3ot, pocdop u ux coequnenus (7 1)
28 | OOmas xapakTteprcTuka 3neMeHToB VA-rpynnbsl. Oco6eHHOCTH




CTPOCHUA aTOMOB 3TUX 3JICMCHTOB, XaPAKTCPHLICJISI HUX CTCIICHU
OKHMCJICHHA

29

A30T, pacnipocTpaHeHue B IpUpoAe, GU3HMIECKUE 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 KiIacca KUCIOT U CIieUu(DHIECKHUE).
HMcnomnp30BaHye HUTPATOB U CONEH aMMOHHS B Ka4€CTBE
MHHEPATBHBIX YA00peHUI

[udpoas

n1aboparopus

RELEON
[Mudposoii gaTunk
AIIEKTPOITPOBOHOCTH

32

XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEabl COCAMHEHUSAMU
a30Ta (KUCIOTHbIE JIOKAU, 3arpsA3HEHHE BO3/lyXa, I0YBBI M BOJOEMOB

33

®ochop, amwtorponHbie MomupuKanuupochopa, Gu3MIecKue u
XUMHUYECKUE CBOMCTBA

34

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

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

35

Yraepon

36-
37

Okcuapl yriepoaa, ux (1)I/I3I/ILI€CKI/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
COEeTMHEHUAXYTIIEPOa: 0COOEHHOCTH cocTaBa U cTpoeHus. [lonarue
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 peakiyst Ha KapOOHAT-HOH

Hudponas
naboparopus

RELEON
[udposoit 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

0611135[ XapaKTepI/ICTI/IKa XUMHWYCCKUXDIJIICMCHTOB — MCTAJIJIOB HaA
OCHOBaHMMHX IMOJIOKEHUS B IEPUOJMUECKON CUCTEME
XUMHYECKUX 351eMeHTOB [ . I . MeHzeneeBa u CTpO€HUs aTOMOB

45

Crpoenue MeTayuioB. Metayeckas CBSI3b U METaJNIMYECKas
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
(cTane, yyryH, JIOpaTIOMHHUNA, OpOH3a), X IPUMEHEHUE B OBITY U
POMBIIIIEHHOCTH
Tema 8. BakHelinue MeTANJILI M UX COeINHECHUA
(16 9)+2
48 | lenounsie metaiibl. [lonoxeHue B NepuoaNIECKON 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 XUMUYECKHUX
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 BoJIbI M cIOCOOBI €€ 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 | XKemneso. 1 Hudposas
naboparopus
RELEON
[udposoii naTank
JTABIICHUS
62 | ®usnyeckue U XUMHUYECKHe CBOMCTBA jKeJe3a 1
63 | Okcmpl, rimpoxcHs! 1 comn xenesa(ll) 1
u menesa(HlIﬁ) .
64 | IlpakTtuueckas padora Ne 7. Pemenue skcriepuMeHTalbHBIX 3a1a4 Mo | 1 Hudposas
Teme «MeTasuibD . naboparopus
RELEON
Hudposoit 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 YIJIE€BOAOPOIOB(Yroib, IPUPOIHBIN ra3, | 1
He(Th), MPOIYKTHI UX MEpepadOTKH, UX POJIb
B OBITY ¥ IPOMBIIIIICHHOCTH
68 OCHOBBI HKOJIOTHYECKON TPaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE 1

OKpYXaro- 1ei cpeipl (MpeaeabHO JOMyCTUMask KOHIIEHTPAIUS
BeriectB — [1JIK).
Pob XuMuu B perieHnn SK0JI0THYeCKUXITPOOIeM
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JladopaTopHbIe padoThI
8 kJ1acc
Ilpakmuueckan paboma Ne 1. «H3yuenue cmpoenus naameHu»
Teopernueckas yacTb: I'opeHue — CIIOXKHBIN MPOLIECC, COMPOBOKIAIOIIMICS BbIIEICHUEM DHEPIHH, KaK IIPaBUIIO, B
BUJIEC TEILJIa U CBeTa. Pa3innyaioT roMOreHHOe ropeHue (Harpumep, npu padoTe ra3oBoii FOPENIKH), 1 TeTEPOreHHOe ropeHre (Harpumep, TopeHue
CIUpPTa U CyXOro ropr4ero). B paccMoTpeHHbIX TpuMepax Ijiamsi MMEET CXOJHOE CTpOoeHHE. B HEM MOKHO BBIJEJIUTH TPU YaCTH.
BHyTpeHHUli KOHYC TEMHOro mBeTa (B cllydae ra30BOM TOPEJIKM CHHETO I[BeTa) ¢ Hu3kou Temreparypoir ~ 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 UCHAPEHUS M PA3JIOKEHHS TOPIOYMX BEIIECTB aKTHUBHO PEAarupyroT ¢ KuciaopoaoM. Ecim gacTe yriiepoma octaéres
CBOOOJHOM, TO €ro MeJab4allie YacTUIlbl PACKANIAIOTCS U MPHUAAIOT MJIaMEHU SIpKOe CBEYeHHE. JTa 4acTh IulaMeHu Oorarta yrapHsiM razom CO —
CHWJIBHBIM BOCCTAHOBHUTEJIEM, MO3TOMY €€ Ha3bIBalOT BOCCTAaHOBUTEIbHOW. Touka Hambojiee BBICOKOM TeMIepaTypbl HAXOJUTCS Ha OCTpHE
BOCCTAHOBUTEIBHOTO KOHYCA.
BHewmHuil OKHCIUTENbHBIM KOHYC 00pa3yeT HEBUAMMYIO OOOJIOUKY, OKpPYXKAIOIIYI0 IUIaMs. 3/1€Ch IOJ BIMSHUEM 3HAUYUTEIBHOIO IPUTOKA
KHCIIOpOJIa BO3/1yXa IMPOUCXOIUT MOJIHOE OKHcieHue roproyero semtectsa 10 CO2 u H2O (mpu ropeHn# Cyxoro roprovero Ha OCHOBE YpOTpPOIHHA
Takke oOpasyercss N2). Ilpu 3ToM ocTaércsi M30BITOK KUCIOPOAa, KOTOPBIA MPH BBHICOKOW TemmepaType O0JagacT BBICOKOW OKHUCIHTEIbHOM
AaKTUBHOCTBIO, TIO9TOMY BHEIIHSISI YacTh IUIAMEHM Ha3bIBA€TCS OKUCIWTENbHOW. lcmosiw3ys mojayB Bo3ayxa, MOXKHO YBEIMUUTH TeMIEpaTypy
TJIAMEHHU.
[pakTuyeckas yacTh: Llenpb onbITa: U3y4UTh CTPOEHUE MJIAMEHH, OIIPEIEIUTh TEMIIEPATYPy B Pa3HbIX €ro 30HAX MPU UCIOIb30BAaHUH PA3IUUYHbBIX
MCTOYHHMKOB TEIUIA .
Ilepeuensy oamuuxoe yughposoii 1abopamopuu: NaTINK TEMIEPATYPbl TEPMONAPHBIIL.
HononnumenvHoe 060pydosanue. TATUB C 3AKUMOM; JepKaTesb s MPOOHUPOK; CIIUPTOBKA .
Mamepuanvt u peakmugol: CIAPT STUIIOBBIN; CyX0€ rOproyee; cBeya.
Texnuxa 6ezonacnocmu:
1. PaGora cBs3aHa ¢ OTKPBITHIM IJIaMEHEM — OeperuTech 0Kora.
2 . TepMormapa nocie U3BJIeUEHHs U3 IIJIAMEHU OCTHIBAET He cpa3y — Oeperutech oxkora. 3.B cmupTOBKe COAEpKUTCS TOprovast )KUJIKOCTb.
Hucmpykyus k 6b1noaHenuio:
1.IToaxmrounTe BEICOKOTEMITEPATYPHBIN JATUYUK (TEpPMOIAPy) K PETUCTPATOPY JAHHBIX (KOMIBIOTEPY). 3aKpenuTe 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 CICAYIONMIYIO TOUKY IJIAMEHHU B COOTBETCTBUU CO cXeMOu. J[J1s aToro ocnabinsiite MyhTy u
nepemeniaiite e€ (BMecTe ¢ JanKoi U 1aTYNKOM) B HY)kHOe MecTo. Kor/ia mokasanust cTabMIn3upyroTCsl, CHOBAa 3aHOCUTE 3HAYCHUE
TEMIIEpaTypbl B COOTBETCTBYIOLIEH TOUKE HA CXEMY .
4 . Tak u3MepbTe TEMIIEPATYPY BO BCEX TOUKAX IJIAMEHH, OTMEUEHHBIX Ha cXeMe . O . [loBTopuTe NeiCTBUS CO CBEUOU U CyXUM TOPIOYHM.
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6.00parute BauuManue! [Ipu U3y4eHnU CTPOCHUS TUTAMEHHU CYXOTr0 TOproYero ucnoib3yercs 1/4 gyacts Tabnerku. Kycouek roprodero moMeriamT Ha
KEepaMHUECKYIO TUTUTKY.

Puc. 1. Touku u3mepeHus TeMnepaTypsbl IIAMEHU
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?
Pe3ynbTaThl n3MepeHuii/Ha0I01eHu

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 BBIBOAAX yKa3aTh, KAKOW MCTOUHUK TEIJIOTHI MPEANOUYTUTEIBHO UCII0JIb30BaTh B XMMUYECKOH J1aO0OpaTOPHH U IIOYEMY .

Konmponvnvie 6onpocwi:

1 . Kakoii nctouyHuk raMenu 0ot ucrnonb3oBan? 2 . Kakas yacth niamMeHu camasi ropsyasi?

3. Jlo xakoit MakCHMaJIBHOM TeMIIepaTyphl yIaéTcs mporpeTh Tepmornapy? 4 . Uto ropsiaee — MEHTp TUTAMEHH HITH Kpasi?

5 . IloueMy criupTOBKa rOPUT MOYTH OECLIBETHBIM IIJIAMEHEM, a CBeuYa — CBETSIUM? MOKHO JIM MCII0JIb30BaTh CBEUH B J1a00OPaTOpUU BMECTO

CIUPTOBOK?

6 . Kakue mpoayKThl TOpEeHUS OAMHAKOBBI y CIMPTOBKM U cBeur? 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 IITATHBE U HArpeBaTh Ty YacTb, TJI€ JISKUT BEILIECTBO;

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

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 xuure Maiikna ®apanes «ICTOpHS CBeYn» aBTOP OMUCHIBAET OMBIT, KOTOPHIi OH IEMOHCTPHPOBAJ HA CBOMX JIEKIMAX. B miams |

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

HECKOJIbKO CAHTHUMETPOB OT IIaMeHU. Yepe3 HeKoTopoe BpeMs K KOHILY TPYOKH IMOAHOCHIIN ropsilyto 1yuuny. [losBusinock

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

Otger: B 3T0if yacTu mimamMeHn NpouCcXoauT ucnapenue napaduna. [Tapsl mapaduna Ha Bo3ayXxe, IPH MOHKUTAHUH, 3aTOPAIOTCSL. ~
Puc. 2. OnbIT ¢ TUTaMeHeM CBeYH



JleMOHCTpanMOHHBI 3KcniepuMeHT Ne 1. «Bwvidenenue u noznowienue menia — npu3HaK Xumuueckoul peakyuuy
Teopernueckasd vacte. Pabora mpoBoautcs mnpu uzydeHuud Tembl «[Ipu3HAKM XUMHUYECKHX peakluil». Brimenenue u
HOTJIOUIEHUE TEIUIOThl, U3MEHEHUE OKPACKU PAaCTBOPOB MJIM BEILECTB, BBIEICHUE I'a3a SIBJISIIOTCS OCHOBHBIMU IPU3HAKAMU XUMUYECKUX PEAKLUH.
Taxxe uMeeT CMBICI MOBTOPUTH PabOTY MpU BBEICHUU MOHATHUS «TEIUIOBOM 3P PEKT peakium» .

[paktuyeckast yacteb. Llenb paGoThl: MPOAEMOHCTPUPOBATH BBIACICHHE M TMOTJIOIIEHHE TeIia MPH XMMUYECKHX peakiusx. CBs3aTh MOKa3aHHS
JlaTYMKa TEMIIEPATYphl C OCA3ATEIIbHBIMUA OLTYIICHUSMH.

Ilepeuenv oamuuxos yugposou rabopamopuu: JATINK TEMIEPATYPHI TIIATUHOBBIMA.

Hononrnumenvnoe obopyoosanue: TBa XUMHUYECKUX cTakana (50 mir), MpoMbBIBaIKa C TUCTULTUPOBAHHON BOJIOW, CTaKaH JIJIsl CIMBA OTPAOOTaHHBIX
pacTBOpOB.

Mamepuanvt u peakmugol: ATIOMUHUEBAs! IPOBOJIOKA WM rpanyJibl, 20%-Hblil pacTBop ruapokcua HaTpust NaOH, 10%-Hblil pacTBOp yKCyCHOM
kucnotel CH3COOH, ruapokap6onar marpus NaHCO3 .

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

Uncmpykyus k evinonnenuro: 1.B xumudeckuil crakan Hanente pactBop wmenoun NaOH. M3mepwte ero temneparypy. [lomecture rpanyibsl uimn
IIPOBOJIOKY AFOMUHHS TaK, 4TOOBI HaJ HUMH OCTaBajici CilIoM >kuakoctd. Korma Haun€rcs peakuus, oOpaTHUTe BHUMAaHHE INKOJIBHUKOB Ha
BBbIJICJICHHE Ta3a M yBeJIMYEHUE TeMieparypbl. JKenatenbHo (eciu peakius UAET He CIUIIKOM OypHO) MPOWTHU MO KIAcCy M JIaTh MIKOJIbHUKAM
NOTpOraTh CTakaH, YTOObI YOETUTBCS, YTO €ro COAEpKUMOe pazorpesnock. OTMETbTE MaKCUMAJIbHYIO TeMIeparypy pactBopa. llomyueHHbIN
pe3ynbTaT 3aHECUTE B TAONHUILY .

2.IlpomoiiTe naT4mk Temreparypbl Bojoi. B crakan Haneiite ykeycHyro kucnoty Ha [ 1/3 o Beicote. M3MepbTe €€ Temmeparypy.

HeGonpmmmmu moprusiMi  HachIIbTE THUAPOKAPOOHAT HATPHS, IMOMEIIMBAs JaTYMKOM Temmeparypbl. OOpaTuTe BHHMAaHHE UIKOJIBHUKOB Ha
BBIJICJICHHE Ta3a - TPU3HaK XuMHueckoi peakuuu. [locMoTpure, kak u3meHsiercs temmeparypa. OTMEeTbTe MUHUMAIBHYIO TEMIIEPATYPY PacTBOpA.
[ToyuenHsbIit pe3yapTaT YYEHUKH 3aHOCST B Ta0nuily.  Pe3ynbrarhl n3mMepenuii /Ha0o1eHui

Pearupytomiue Bemiectsa Havanbnas Temnepatypa MaxkcumanbHas/ MUHUMaJTbHAS Brinenenue nnm noriomeHne
pacTBopa TeMIepaTrypa pacTBopa TEIUIOTHI

TOUKA \!pocm

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

Koumponvnwvie onpocwi:

1 .IlpuBenuTe npuUMEpPHI peakiinii, MPOTEKAIONINX C BBIJICIIEHUEM TEIIOTHI.

2 JIns mosrydeHust HeTaléHoM N3BECTH MeJ MTPOKAJIMBAIOT NIPU BBICOKOW TeMriepaTtype. K kakoMy THITy MOKHO OTHECTH ATY PEaKIuio?

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

1.I'openue cBeun, BeIMaZeHUE JOXKIEBBIX Kanenb, KunieHne BoAsl  2.CkucaHue s0J09YHOTO COKa, CKUCAaHHE MOJIOKA, paCTBOPEHUE Mea B YKCYCe
3.TasHue cHera, IUIaBJICHUE CBUHIIA, TPOTYXaHUE KYPUHOTO sidlia 4.00pa3zoBaHue TyMaHa, TOpeHue OEHTalbCKON CBEYH, TOPEHUE TIPUPOIHOTO
rasa
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JleMOHCTpanMoOHHbII S3KcniepuMeHT 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 MJAaHHBI ONBIT PEKOMEHAYIOT NPOBOAMTH B mpubope ['odmaHa, yCTPOMCTBO KOTOPOrO SBISETCS JOCTaTOYHO CIOKHBIM JUIS
BOCBMUKJIACCHUKOB. Y00HEe €ro MpOBOJUTH B MPUOOpPE sl OMBITOB C AJIEKTPHUYECKHUM TOKOM, MCHOJB3Yys B KadecTBe AnekTpoiuta 10%-Hbli
pacTBOp TUAPOKCHUIA HATPHUS M CTalbHbIE (Jy4lle HUKeNEeBble) AJIeKTpoAbl. Bo mn30exaHue BCIEHHWBAHUS pacTBOpa MPHU JAEMOHCTpPALUU K
AIIEKTPOIIUTY CIEeyeT J0OaBUTh ATHIIOBBINA criupT (Ha 4 00bEMa pacTBopa 3ekTpoauTa 1 006éM 95%-HOro pacTBopa CriupTa) .

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

Hononnumenvnoe o0b6opyoosanue: TPUOOP [UIsl ONBITOB C SJICKTPUYECKUM TOKOM; HCTOYHUK IMOCTOSHHOTO TOKa: MNPOOMpKH - 2 MIT.,
IPOHYMEPOBAHHBIC; TYYHHKA; CIUPTOBKA; MPOOKU — 2 IIT, MUHIIET .

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

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

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

3.HaGmromaercs BbiesieHrE ra30B Ha AIeKTpoAax npudopa. OOparute BHUMaHHUE YYallUXCs HA TO, YTO OJUH U3 Ta30B BBIAESAETCS WHTEHCUBHEHN U
3aHMMAET B JBa pa3za 00JIbIINI 00BbEM IO CPABHEHUIO CO BTOPHIM ra3oM.

4.00cyaute HaOmoaeMble MPHU3HAKK XMMHUYECKOM peakiiM, cleaifTe MPEANoNIoKeHUuss O TOM, B KakuX HpoOMpKax HaXOIATCA KUCIOPOJ H
BOJIOPOJI. DIIEKTPOJIN3 MIPEKPATUTE, KOTIa B MPOOHpKax HaOepETCS OKOJIO 6 MJI BOJOPOJIa U 3 MII KHCIIOPO/Ia .

5.00paTuTe BHUMaHUE Ha pa3jindyHble 00BEMBI COOpaHHBIX Ta3oB. [IpoOMpKM MIIOTHO 3aKpoiiTe MpoOKaMM MOJ CIOeM 3JeKTpoiuTa. Tieromien
JYYMHOW OTpeNeNuTe HaIWMdhe KHCIOpOAa B MPOOHPKE, TOpsIIel JIydHHON MOJOXKTHTE BOAOpoX. [Ipemnokure ydarmmcs 3aHECTH pPe3yNbTaThl
HaOJr0ieHui B TaOIuILy. Pe3ynpTaThl Ha0II0IEHUH

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 PEAKIIMK Pa3I0KEHHs BOJIBI, a Kakue paspymarorcsa? 3 .Kak 1oka3aTe, 4TO B COCTABE caxapa COIEpkKaTCs aTOMBI yriaepoja?

4 3ananue ans noaroroBku k I'MA, BIIP. Ilpu cobupanuu ra3oB HCIONB3YIOT NPHOOPHL, peACTaBICHHbIe Ha prucyHKe. C MOMOIIBIO, KAaKUX U3
YKa3aHHBIX MPHUOOPOB MOKHO cobupaTh Boiopoa? OOGOCHYiTe CBOM OTBET, UCXOMS U3 CBOMCTB JAHHOT'O Ta3a.

Puc. 7. IIpuGops! a1t cobupaHus ra3oB

(A) (b)

/ ) i (:”
— W UF
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JleMoHcTpanMOHHBIH dKcepuMeHT Ne 3. «3aKOH cOXpaHEeHHUsI MAaCChl BellleCTB)»

Teopernueckas yactb. [Ipu n3ydeHUN JaHHOM TeMbI 1Lie1eco00pa3HO co3aaTh NPOOJIEMHYIO CUTYALUIO, Ul pa3peIleHHs]

KOTOPOH ydJalyecs BBIIBHTAIOT TUIIOTE3bI, TPEOYIOUINE SKCIIEPUMEHTAIbHON mpoBepku. [Ipu oOCykaeHHH MpeIoKeHHBIX BapUAHTOB MPOBEPKH
BBIJIBUHYTBIX 'MIIOTE€3 BOCBMHUKJIACCHUKH IPEJIAraloT pa3iMyHble BAPUAHTHl KOHCTPYKLIUHU IIPUOOPOB, T.€. HPOSBISAIOT TBOPUECKYIO AaKTUBHOCTD, B
X0JIe KOTOPOH MPOUCXOAUT EPEOCMBICICHUE IPUOOPETAEMbIX 3HAHUH.

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

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

Hononnumenvroe 060pyoosanue. BeCbl TEXHOXUMHUYECKHE WM 3JIEKTPOHHbIC; CBeYa; K0y10a MI0CKoA0HHas 250 MiT; J0XKKa JUIs CKUTAHUS BEILLECTB.
Mamepuanwl u peakmugvl. cBeva.

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

Hncmpyrkyus k evinonnenuro: Ha peIlYaXHBIX WIM DJIEKTPOHHBIX BECaX ypPaBHOBEIIMBACTCS CBEYA, a 3aTEM YUYHTENb 3aXHraer e€. Yuyarruecs
HaOJI01al0T, YTO B TeueHHe ~1 MHMH paBHOBECHE BECOB HApyLIAeTCs, Yalllka C Topslleld CBeYOll MOJHMMAaeTcsl BBEpX. Ydallumcs 3alaroTcs
Bompockl: «Kak MOXHO 00BscHUTH HaOmromaemblii pakt? Kak 3TOT (hakT cormacyercs ¢ 3aKOHOM COXpaHEHHsI Macchl BemiecTB?» OOcyxIeHHe
JTAHHBIX BOIIPOCOB MPUBOAMT yHAIIUXCs K MBICIIA O TOM, YTO SKCHEPUMEHT MTPOBEAEH HEKOPPEKTHO, CIIEAYET U3MEHUTh KOHCTPYKIIMIO ITprbopa.
VYuurens 3apaHee 10JKEH MOATOTOBUTH KOJIOY AOCTATOUHO OOJIBIIOrO 00bEMa C XOPOILIO MOJOrHAHHONW MPOOKOM, B KOTOPYIO BCTaBJIEHA JIOKEUKa.
B noxeuke 3akperuisercss cBeda. Bech mpubop B cOope 3apaHee ypaBHOBemuBaeTcs Ha Becax (puc. 8) . Korma
yyauecsi IpUXosT K BBIBO/Y, UTO OIBIT CIEAYET MPOBOAUTH B 3aKPHITOM MPUOOpE, YUIUTETh AOCTAET BECHI € KOO0,
3a)KUTaeT CBEeUY, 3aKPEIUIEHHYIO B JIOKE€UKE, BHOCUT B KOJIOY M IJIOTHO 3aKpbIBAeT. Y4aluecs BUIAT, YTO paBHOBECHE
BECOB HE HAPYIIAETCS B XOJIE BCETO IKCIIEPUMEHTA .

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

BoiBoabI:

B BbIBO/1aX HEOOXOAMMO OTPA3UTh TE3HC, YTO Macca BEUIECTB MPHU MPOTEKAHUN XUMUIECKON PEAKITUN COXPAHSIETCS .
Konmponvnvie 6onpocwi:

3anmanus s pa3BUTHS (PyHKIIMOHAIBHON IPaMOTHOCTH

1.1Tpu ropenuu ApoB ocTaércs 30i1a. Macca 307161 MEHBIIIE MACChI B3SATHIX IS CXKUTaHUS ApoB. Kak MOKHO OOBSCHUTH 3TOT (PaKT?

2.Jlnst mpuroToBIeHHUsT MSICHOTO OylibOHA MOBap B3sUT Kycok msica maccoi 1 kr . Ilocme Bapku kycok msca cran BecuTh 800 r . I[Touemy macca
W3MEHUIIACH?
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JlemMoHcTpanMoHHBbIH KcepuMeHT Ne 4. «OnpenesieHne cocTaBa BO3AyXa»

Teopernueckas uyacte. llepea mpoBeneHUEM SKCIEPUMEHTa ydYallUMCs HEOOXOIWMO OOBACHUTH YCTPOHCTBO

npubopa, 4To 03HAYAIOT JesieHus. 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, IITAaTUB, 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 3anolHUTe Bo1oi. Ha moBepxHoCTh BoabI moMecTHuTe (hapdopoByro vamky ¢ 1—1,5 r cyxoro kpacHoro docdopa.
2.00pature BHUMaHHE Ha HEOOXOIMMOE YCIOBHE SKCIEPUMEHTa — BIaXHBIA Gocdop ucmonb3oBarh Henb3si! Docdopa M0MKHO OBITH B3SITO
OoubIie, 4eM TpeOyeTcst IUIs CBA3BIBAHHUS BCETO KUCIOPO/1a, HAXOASIIETOCS B COCY/IE.

3.0t1kpoiiTe mpoOKy nmpudopa U MOMECTUTE KOJOKOJ B KPHUCTAIU3AaTOp ¢ BoMoM. [lorpy3uTe KOIOKOI B BOJY HAaCTOJIBKO, YTOOBI YPOBEHb BOIBI
COBIIAJaJl C HIDKHUM JIeJICHHEeM KoJtokoia. [Ipyu 3ToM HMKHHMI Kpail KOJIOKOIa He JOJDKEH JI0XOAUTH JI0 JHA KpUcTaum3aropa . s 3Toro Koixokomu
3aKpenuTe B MITATUBE WM IOMECTUTE Ha JJHO KPUCTAJUIN3ATOPA IBE CTEKIISTHHBIC MATIOUKH .

4.CuIibHO DPa3orpeB KOHEIl CTEKIIIHHOW NallouKd, OMyCTHTE €€ B KOJOKON W mojoxrute (ocdop. Kak tompko ¢ochop 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
noHmxkaercst . [lo Mepe pacxomoBaHHMsS KHCIIOpOJa IUIaMsl TOCTENeHHO racHeT. bemnbiit docdopusiit 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 CHAPYKH KOJOKOJIA YPOBHHU OBUTH OJJMHAKOBBI M COBIA/IAIM CO BTOPBIM JICJICHUEM KOJIOKOJIA.

6 . OTkpoiiTe puOOp U MPH MOMOIIX TOPSIIEH TydHHbI YOSIUTECh B TOM, YTO OCTaBIIUICS B KOJOKOJIE I'a3 HE MOIeP’KUBAET 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 cojiepkaHue KHCI0poa B Bo3ayxe (B %).

Kontponbnsie 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.Kakoii ra3 ocTayicsi B KoJIoKosie rmocie cropanust pocdopa? 5.3aganus ais noarotosku k ['MA, BITP

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

1.BOSIHOM map, YIVIEKUCIIBIN ra3; 2.CepHUCTBIN a3, OKCUbI a30Ta; 3. KUCIOPO, a30T; 4.refuii, KUCIOPOT
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9 kiacc

JdemoHcTpaunoHHbIH dKcepuMeHT Ne 1. «TemnoBoii 3¢ dekT 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 KPHUCTAUIMYECKUX BELIECTB B BOJIE IMPOMUCXOIAT TPU OCHOBHBIX IHporecca. 1.PaszpyiieHne KpucTalIM4eCKON peméTKu
pacTBOPSEMOro BEIIECTBA — SHAOTEPMUUECKUI MPOLIECC.

2.I'upparauus, T.e. B3auMO/I€CTBHE YacTULl (MOHOB MJIM MOJIEKYJ) PACTBOPSIEMOT0 BEIIECTBA C MOJIEKYJIaMHU BOJBI — 3K30TEPMUYECKHI IpoIece .
3.IlepeHOC THIPATHPOBAHHBIX YACTHUI] OT TPAHUIBI KPUCTAI-PACTBOP B OOMMI 00BEM pacTBOpa, ITOT MPOIECC HE COMPOBOXKIACTCS HU
BbIJICJICHHEM, HU TIOTJIOMICHUEM TETUIOTHI.

B 3aBucumocTu oT TOTO, TEMI0BOH 3(h(PeKT Kakoro U3 AByX MPOLECCOB (pa3pylIeHHE KpHCTaIa WM THApATalis YacTHIl) mpeodiagaer, o0mui
TEIUI0BOM 3(PPEKT pacTBOPEHHUS MOKET ObITh BEIMUYUHON MOJIOKUTEIHHON WM OTPULIATENIBHOM.

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

Hononnumenvnoe ob6opyoosanue’ crakad Ha 150 M1 — 3 mT.; CTEKJITHHAS MMAlI0YKa; MPOMBIBAJIKA; MEPHAs MPOOHUpPKa; IATeIh — 2 T .
Mamepuanvt u peakmuebwi: cepHast KUciota (KOHII .); THIPOKCH] HATPUS KPUCTAIUIMICCKUI; HUTPAT aMMOHUS .

Texnuxa Oezonacnocmu: 1.CepHas KHCIOTa W THUAPOKCHI HATpUsl SIBISIFOTCS arpeCCHBHBIMH BemlecTBamMu. HeoOXommmo ocTeperaThest HX
MOMaJlaHusl Ha KOXKYy U ofexnay. 2.bepeur rmaza! 3.HeoOxoaumo MOMHUTH MpaBUIO pa3BeneHus KucioT. 4.Ha paGouem mecTe MOMKHBI OBITH
HeHTpanu3yromue cpeactsa: 2%-Hble paCTBOPHI THAPOKApOOHATA HATPHS U YKCYCHON KHUCIIOTHI.

Hucmpyrkyus Kk 8bIn0IHEHUIO:

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

3.01meppTe 10 MI KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI U MEIJIEHHO, MIPH MEePEeMENINBaHUN PACTBOPA CTEKISTHHOW MATOYKOW BIUBANUTE CEPHYIO
kucinoTy. OOpaTuTe BHUMaHHE Ha MOPAIOK CMENIMBAHUS BOJBI M CepHOM KucioThl! CrlemuTe 3a M3MEHEHHEM TEeMIIEpaTyphl P PAaCTBOPEHHUH
kucnoTel. Hanbomnee BrICOKOE MOKa3aHUE TEMIEPATyphl 3aHECUTE B TaONMuUIly. JlaTuuk TIIATETFHO MTPOMOITE BOAOK.

4.Bo BTOpO# cTakaH IMOMECTUTE OKOJO 8 T TBEPAOTO MOPOIIKA THApPOKCcHIAa HaTpus u BierTe 50 mu Boawl. OmycTUTE AATYMK TEMIEpPaTyphl U
nepemeriaiite pactBop. OTMeTbTE caMoe BHICOKOE 3HAaYCHHE TeMIEpaTyphl. TIaTeIbHO MPOMOITE TaTYHK BOIOM.

5.B Tperuii cTakaH HachIbTE 15 T METKOKPUCTAJUIMYECKOTO HUTpaTa aMMOHUs U nipuwielte 50 i Boasl. OMycTUTE JAaTYUK TEMIIEPATyphl U OBICTPO
nepemeniaiite pactsop. Hanbomnee HIU3K0oe 3HAYCHNE TEMITEPATyPHI 3aHECHTE B TAOIIHUILY.

PesynpTarel n3mMepeHuil/Ha0mo 1eHuit

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

Temneparypa, °C
Bui600wi:
OTpa3uTh, Kakoil TeroBoi 3G deKT mpeodasacT mpu paCTBOPCHUH B BOJC CEPHOM KHUCIIOTHI, HUTPpAaTa aMMOHUS, THAPOKCH/Ia HATPHSL.
Konumponvhwvie 6onpocoi:

1.00bscHHUTE, TIOYEMY IIPH PACTBOPEHHUH OJTHUX BEIIECTB B BOJIE BBIACISACTCS TEILIOTA, PYTUX — IOTJIONIAETCS.

2. Ilpennosoxure TEmI0BOM 3G (GEKT mpoiiecca pacTBOPEHUS B BOJIC THIPOKCH/IA KaJIHS.




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

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

Onpenenuth MPUHAIIEKHOCTh BEIIECTBA MM PACTBOPA BEIIECTBA K DJIEKTPOJUTAM MOKHO IPH MOMOIIM M3MEPEHHUs JEKTPONPOBOAHOCTU. Ecim
3MIEKTPONPOBOJAHOCTh BEJIMKA, TO HCCIEAyeMbId OOBEKT — 3iekTponutT. Eciu 3HaueHue saekTpornpoBogHocTH MeHblie 20 MkCwm/cM, TO 3TO
HERJIEKTPOJIUT .

[TpakTHyeckas 4acTh.

Lenv pabomul: onipeienUTh NPUHAATIE)KHOCTh BEIIECTB, CMECEH BEUIECTB U PACTBOPOB BEILIECTB K AJIEKTPOIUTAM U HEAJIEKTPOIUTAM .

Ilepeuenv damuukoe yugposol nrabopamopuu: AATIMK SIEKTPONPOBOIHOCTH . JlomomHuTensHOE 00OpymoBaHME: cTakaHbl Ha 50 MII; IITaTUB C
3KMMOM; TIPOMBIBalIKa . MaTepuasbl U PEakTUBbI: AUCTUIUIMPOBaHHAsA BOja; Mo 20 MJI ATHIOBOTO CUpTa, O€H3MHA, KepocuHa; 5%-HOro pacTBopa
caxapo3bl, pactBopa crupta (1:1), 5%-Horo pactBopa xyopuna HaTpusi; 5%-HOro pacTBopa XJIOpOBOJAOPOAa; 5%-HOro pacTBopa TMIPOKCHIA HATPUS,
nmoBapeHHas coJib (TBEpAas), caxap (TBEPIBIN) .

Texnuka 6ezonachocmu. 1lpu paboTe ¢ TOPIOYNMU KUAKOCTSAMH (CIHPT, OCH3MH, KEPOCHH) BOJIHM3H HE TOIHKHO OBITH OTKPBITOT'O OTHSL.

HUnempyxyus k einonnenuio:

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

4.01mycTuTe B HETO JaTYUK AJIEKTPOIPOBOIHOCTH, 3aKPEIUIEHHBINA B Janke mTaruBa. HabnromaiiTe 3a M3MEHEHHWEM 3HAUEHUS JICKTPOIPOBOIHOCTH.
Korna noka3anus 1atymka nepectaHyT U3MEHSTHCS, 3alUIINTE ero 3Ha4YeHHe B TaOIHUILy .

5.00parute BHHUMaHue! J[aTuMK TOCIE KaXXJIOTO OMBITa TIIATEIHHO MPOMBIBAETCS BOJOW. 6.3aTe€M JAaTUMK OMYCTUTE B CIEAYIONIUN PacTBOp .

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

Konmponvnsie 6onpocoi:

1.O0pamaroT BHUMaHKE, YTO HU JUCTUUIMPOBAHHAS BOJAA, HU TBEPAAS COJIb HE TIPOBOJAT JIEKTPUUECKOTO TOKA. TeM HE MEHEe PacTBOP COJIM B BOJIEC
MPOBOAMT DIEKTPUUECKHUN TOK. DTO 3HAYUT, YTO B PACTBOPE OTKYAA-TO MOSBISIOTCS MOABUKHBIE 3apsaabl. [1og 3To HaOMOIeHNEe BBOJISAT OMPEIEIeHHE
AJIEKTPOJIUTA U MEXAHU3M DJIEKTPOJIUTUUECKON TUCCOITHAINH.

2 . Bcerna i BoJiHBIE PaCTBOPHI BEUIECTB MPOBOIAT dJEKTpUUeckuil Tok? He Bcerna, T.e. HEKOTOPhIE BEMIECTBA HE JAIOT MOHOB MIPU PACTBOPEHUH .
DTO — BENIECTBA C MOJEKYIISIPHOM KPUCTATHYECKOM peméTkon.  3.3amanus ais noarotosku k A, BITP

A) K xoponio pacTBOpUMBIM AJIEKTPOIUTAM OTHOCSITCS:

l.ruapokcun 6apus; 2.pocdar maraus; 3.cynbhun meau(1l); 4. xkapOboHAT KaNBITHSI.

b) DnexTpuueckuit TOK IPOBOUT:

1.pacTBOp ATUIIOBOTO CIUPTA; 2.pacTBOP IIIULEPHHA; 3.paCTBOP IIFOKO3bI; 4.pacTBOP TUAPOKCHIA KAJIBIIMS.

JladoparopHblii onbIT Ne 1. «BinsiHue pacTBOpUTEIsl HA TNUCCOLUALHION»



TOUKA \!pocm

Teopernueckas yacTb. Bo MHOrHX XJIOpHAAX MEPEXOAHBIX METAJUIOB CBSI3M MMEIOT B 3HAYUTEJILHOW MEpe KOBAJICHTHBIN XapakrTep . MamonosspHbie
pacTBOpuTeNd (COMPT WIM AaleTOH) COJbBATUPYIOT MOJIEKYJbl ILeaukoM. Ilpum no0aBieHMM BOABI OHA COJbBBATUPYET HOHBI, BBI3bIBAs
JIEKTPOJINTUYECKYIO JUCCOLMaluo . L[BeT pacTBOpa npu 3TOM 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 TaIovKa.

Mamepuanvr u peaxmueswvr. CUCI2 Ge3BoaHBIH (MMeeT KOpUUHEBBIH LBET . [loyyyaroT, HarpeBast KpUCTAUIOTUAPAT B YaIlIKe JJIsl BHINAPUBAHUS . XPAHAIT
B IUIOTHO 3aKpPbITOM COCYJ€); alleTOH WX CIUPT .

Texnuxa 6eszonacnocmu: 1 . Coupt U aneTroH — roprouue BemiecTBa. He ncnonb3oBath oTkpbiTOe miiaMs. CrenuanbHble Mepbl O€30MaCHOCTH MPHU
pabote ¢ roprounMu xuaKocTsMu. M30erath nonajganus cojieil Meu Ha KOXKY U OAEKAY, TaK KaK OHH SJJOBUTHI.

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 M cipTa WM areToHa .

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, oOpaTuTe BHUMaHUE 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 3JIEKTPOIIPOBOIHOCTH 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 3JIEKTPOIUTHYECKYIO IUCCONUALINIO?

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

Teopernueckas 4acTb. DJIEKTPOIUTAMH HA3bIBAIOTCS BEIIECTBA, paclaJarollivecs Ha MOHBI BCIEACTBHUE AIIEKTPOIUTUUECKOM

Jauccoanuu. PacTBOpPBI 3JEKTPOJIUTOB SBISIOTCS MPOBOJHMKAMU BTOPOTO poOJAa, TaK KaK MPOBOMAAT AJIEKTPUYECKHMH TOK 3a c4€r uoHOB. [lo
CIIOCOOHOCTH K DJIEKTPOJIUTHYECKON JUCCOLUAIMH AJIEKTPOJIUTHI YCIOBHO Pa3AeiisiioT Ha CHIIbHbIE U ciiadble. CHIIbHBIE 3JIEKTPOJIUTHI MPAKTUUYECKH
MOJTHOCTHIO IMCCOIIMUPOBAHBI HA HOHBI B pPa30aBIeHHBIX pacTBOpax . K HUM OTHOCSATCS MHOTHE HEOPTaHUYECKHE COJIU, HEKOTOPhIE KUCIOTHI U MIEI0YH
. Cnabple 37eKTpO- JIUTHI JUIIh YACTUYHO JUCCOIMUPOBAHBI HA HOHBI, KOTOPBhIE HAXOAATCS B TUHAMUYECKOM PABHOBECHUU C HEJIMCCOIMUPOBAHHBIMHU
MoJiekynamu . K ciiaGpiM 371eKTpouTaM OTHOCSTCSI MHOTHE OpraHM4eCKHE KHCIOTHI 1 OCHOBAHHUS .

[Ipaktudeckas 4actb. [Jens pabomul: ONPENENUTh, SBISIOTCS U BBIAAHHBIE BEUIECTBA CHJIBHBIMU WU CIAOBIMHU DJIEKTPOJIMTAMU HAa OCHOBAaHUH
U3MEPEHUS SJIEKTPOIIPOBOAHOCTH UX PACTBOPOB .

Ilepeuenv oamuuxos yugpoeoii 1abopamopuu. JATIUK SJIEKTPOIIPOBOJTHOCTH .

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

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




TOUKA \' POCTA
Texnuka 6ezonachocmu: CobaromaiTe Mepbl 0€30MaCHOCTH MPHU paboTe C KUCIOTAMH 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 LIyM (PMIBTPOBAILHOM OyMaroi mocjue Kaxaoro M3MEpEeHus .
Pe3ynbTaThl N13MEpeHU

No poOb1  [3HaueHue 3neKkTponpoBogHOoCcTH, MKCM/cM  |Ha3BaHue BbIJTaHHOTO 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 KakuM 3JIeKTpOJIMTaM OTHOCUTCS PACTBOP a30THOU KUCIOTHI? 3 . 3amanue s noaroroBku k ['MA, BITP

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

JdemMoHcTpanuoHHbIi onbIT Ne 2. «M3yyeHue BIUSITHUA PA3JHYHBIX (PAKTOPOB HA CKOPOCTH PeaKHi)

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

OpnHako TeXHHMKA IEMOHCTPAIIMU IKCIEPUMEHTa OCTAaETCsl OAMHAKOBOW. MeHsieTcsl TUIb MOPSI0K CMEIIMBaHUs pearupyronux semiects. CHavana B
IPOOUPKY-PEAKTOP 3aJIMBAETCS PACTBOP KUCIOTHI, @ B HErO MOMEIAeTcsl TBEP0€ BEUIECTBO (IIMHK, Mpamop).

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

Ilepeuenv damuukoe yugpoeoii 1abopamopuu’. JaTINK TEMIIEPATYPHI INITATHHOBBII.

Hononnumenvrnoe ob6opyoosanue. mpuOOp A U3YYEHUSI CKOPOCTU XMMHUYECKMX PEaKLMi; 3JIeKTpUyecKas 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%-
HBII); TUHK; Tepokcu]l Boropoaa (3%-nblil); nuokcua Mapranua (IV) .

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

Hucmpykyus k 6b1nonHeHUIo:

Onvim 1.BaustHue npupoabl pearupyromux BeIIeCTB Ha CKOPOCTh XMMUYECKOH peakiuu

B oxnHO koneno cocyna Jlanmonbra Hanelite 3 mur 1 M pacTBop yKCYCHOM KHCTOTHI (E16%-HBII pacTBOp), B APYroe KOJCHO MOMECTUTE 2—3 TpaHyIIbl
nrHka. Bo BTropoii cocyn Jlan- monpra Hameite 3 M 1 M comnsiHol kucnothl (#4%-HEIi1), B 1pyroe KojieHo — 2—3 rpaHyiibl IMHKA . [IpucoeaunuTe
cocybl JIaH0bTa K MAHOMETPUYECKUM TPYOKaM.

Obpamume enumanue! OTHOBPEMEHHO TIEpeNeHTe KHCIOTHI B cocyaax JlanmonpTa K rpaHyigaM nuHKa. CpaBHHUTE YpPOBHU JKHIKOCTH B
MaHOMETPHYECKUX TpyOKax. VYyamuecs 1enaroT BBIBOJ O Pa3HOM CKOPOCTH XUMUYECKUX PEaKIui .



Onvim 2. BnusiHue KOHIEHTPALUK PEearupyIoIMX BEeIIECTB Ha CKOPOCTh XMMUYECKON peakiuu

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

OOpatute BHMMaHue! OIHOBPEMEHHO IepenelTe KUCIOThl B cocyaax Jlanmonpra K rpaHynaMm LuHKAa. CpaBHUTE YpOBHU JKMJIKOCTH B
MaHOMETPUUYECKUX TPyOKax. VYuyamuecs Ae1ar0T BBIBOJ O Pa3HOM CKOPOCTH XUMHUYECKUX PEAKIUH.

Onvim 3. BnusiHue TeMIepaTypbl pearupyromirx BeIIecTB Ha CKOPOCTh XMMUYECKON peakiuu

B oxHo koneno cocyzna Jlanponera Hanedte 3 mMa 10 % cossiHOM KHCIOTHI, B IPYyroe KOJEHO moMecTuTe 2—3 rpaHyisibl HIMHKA . Bo BTOpOil cocyn
Jlanponbera Hamedte 3 mu 10%-HOW consi- HOW KHCIOTHI, HarpeTod Ha BoAsHON Oane no 50 °C, B nmpyroe KojeHO — 2—3 TpaHy/bl IMHKA.
[Tpucoenuuure cocyasl JlaHa01bTa K MAHOMETPHUUECKUM TPYOKaM.

OOpatute BHMMaHue! OJHOBPEMEHHO IepeneilTe KUCIOThl B cocyaax Jlanmonbra K rpaHynamM nuHKA. CpaBHUTE YPOBHM KHJIKOCTU B
MaHOMETPUUYECKUX TPpyOKax. VYuyamuecs 1e1ai0T BbIBOJ] O Pa3HOM CKOPOCTU XUMHUUECKUX PEAKIINH .

Onwvim Ne 4. BiiusiHME IOBEPXHOCTU CONIPUKOCHOBEHUSI PEarupyroLIX BEUIECTB HA CKOPOCTh XUMUYECKON PEaKIUU

B oano koneno cocyna Jlanaonsra HaneiTe 3 mMia 4%-HOW COJITHOM KUCIIOTHI, B Ipyroe KOJIEHO momectuTe 1 r Mpamopa, B34TOro B Buje Kycouka. Bo
BTOpOil cocyn Jlannonbra Haneire 3 mit 4%-HOU CONMSHON KUCIOTHI, B Jpyroe KojaeHo — 1 r nopomika Mpamopa. Ilpucoennnure 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 TPoOUpKH ¢ 2 M 3% -HOTO pacTBOpa MepoKcHuaa Bojopoaa. Briaepkuparor
npoOMpPKH B BoJAE OKOJIO 2 MUH. M3Biekute mpoOMpKU U3 BOASHOW OaHU M NPOAEMOHCTPUPYHTE ydyallMMCs pe3ylbTaT — HAa CTEHKAaX MPOOMPKH
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 XMMHYecKoil peakuuu? 2.Iloduemy pasiiokeHHe NEepoKCHJa BOAOPOAa B
NpUCYTCTBUM JuoKcuaa Mapranua (IV) cuauana uaér ouenb ObICTPO, a 3aTeM 3aMeIIsieTcs?

3.3amanus 11 pa3BUTUS (PYHKIIMOHAIBHOM IPAMOTHOCTH:

B Tpu onuHakoBbie MPOOMPKU YYEHUKH HAJIMIIM 1O 5 MJI pacTBOpa COJITHOM KUCJIOTHI OJMHAKOBOW KOHIIEHTpaluu. B mepByro mpoOHupKy MOJIOKUIH
CTPYXKKH ’KeJie3a, BO BTOPYIO — CTPYXKKU IIMHKA, B TPETbI0 — CTPYKKH HEHU3BECTHOT'O CBETJIOTO SPKO OJIECTSILEro
Meramia. Haubollee MHTCHCUBHO BBIICICHHE Ta3a HAONIOLANN B TPeTbeil IPOOHpPKE ¢ HemsBecTHbIM MertamioM. BoCt
BTOpOH NMPOOHMPKE ¢ IMHKOM MHTEHCHUBHOCTH BBIJICJIEHUS ra3a ObUla MEHbIE, YeM B TpeTheil. B mepBoil mpobupke c
JKEJIe30M UHTEHCUBHOCTD BbIJIEJICHHS ra3a Obljla HAMMEHBIIEH. B
a)/leiicTBue Kakoro QaxTopa, BIMSIOIIEr0 Ha CKOPOCTb peakiuu, HaOmromanu ydammecsi? 6) Kakoit meramn mor
HaxXOJIUTHCS B TPEThEH nMpoOupke? 3anuinTe Ha3BaHUE METaJlIa.

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

Puc. 20. I'paduk 3aBUCUMOCTH KOHLIEHTPAI[MM MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIMU OT BPEMEHH INPOTEKAHUS A

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

Ty
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