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I[MosicHuTEeIbHAA 3amUCKA a
PaGouas mporpamma 1no XMMHH Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa30BaHUs COCTAaBIIEHA HA OCHOBE MOJIOKEHUM U TpeOOBaHUH K pe3ybTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl, IPEICTaBICHHBIX B DeepaabHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO 00IIEro 00pa3oBaHus,
YTBEPKJICHHOTO MpUKazoM MunucrepcTBa ooOpazoBanus 1 Hayku PO Ne 287 ot 31.05.2021, c¢ yuetom [IpumepHoii mporpammel Bocriutanusi, OCHOBHON
obpazoBatensHOU iporpaMmel MKOVY «Kuposckas COLL» ocHoBHOTO 00111eT0 00pa3oBaHusi, NpUMEpHON pabodeld mporpammbl MHCTHTYTa CTpaTeruu
pasBuTus obpazoBanus Poccuiickoit Akagemun oopazoBanus M, 2021
B COOTBETCTBHUU C
- [lonoxxennem o paboueit mporpamme yueoHoro npeamera, kypca MKOY «Kuposckas COII» u opueHTHpOBaHa HA PEATU3AIMIO B IIEHTPE 00pa30BaHUs
€CTEeCTBEHHOHAYYHOH U TEXHOJIOTHYECKON HampaBieHHocTel «Touka poctay, cozmanHoro Ha 6aze MKOYVY «Kuposckast COILI » ¢ menpio pa3BuThs y 00ydaroniuxcs
€CTECTBEHHOHAYYHOH, MaTeMaTHYeCKOH, MHPOPMAITHOHHOM IpaMOTHOCTH, (POPMHUPOBAHHS KPUTHIECKOTO U KPEATHBHOTO MBIIIJICHHUSI, COBEPIICHCTBOBAHNS HABBIKOB
€CTECTBEHHOHAYYHOH U TEXHOJIOTUIECKON HAIPABICHHOCTH, a TAKXKe IS MPAKTHIECKOI 0TpabOTKH yueOHOTO MaTtepHaia o ydeOHbM mpeameTaM «Dusukay,«XuMus»,
«buomorns, «TeXHOIOTH.

Ha o6a3e wnentpa «Touka pocta» ob0ecrmednBaeTcsi peanu3anus o00pa30BaTEIbHBIX MPOTPAMM E€CTECTBEHHOHAYYHOH W
TEXHOJIOTUYECKOW HAIpaBIEHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBHH C TPeOOBAHMSIMHE 3aKOHOJATEIHCTBA B chepe 0Opa3oBaHuUs U C
yuétoM pekomeHmamuii @PemepampHOro omeparopa ydeOHoOro mpenMera «Xumus». OOpasoBarenpHas mporpaMma TO3BOJSIET
MHTETPUPOBATh pealnu3yeMble 37eCh NOAXOMAbI, CTPYKTYpy M COJEp)KaHHUEe MpHU OpraHu3zanuu oOydyeHus XuMuum B 8—9 Kiaccax,
BBICTPOEHHOM Ha 0a3e Jr000ro M3 JOCTYNHBIX ydeOHO-meToaumdeckux komiiekcoB (YMK). Hcnonb3oBanue ob6opynoBaHus LIEHTpa
«Touka pocTa» O3BOJISET CO3/1aTh YCIOBHSL:

* JUISI pacCIIMPEHHsI COJEPKaHUS IKOJIBHOTO XUMUYECKOT0 00pa30BaHus;

* JUISI TIOBBIIIEHUS [TO3HABATEIbHOM aKTUBHOCTH 00Y4YalOINXCs B €CTECTBEHHOHAYYHOI 0071aCTH;

e JUISl pa3BUTHUS JMYHOCTH peOCHKa B Mporecce OOy4YeHHs] XUMHH, €ro CHocoOHOcTed, (OPMUPOBAHMS W YIOBIETBOPEHUS
COLIMAIPHO 3HAYMMBIX UHTEPECOB U MOTPEOHOCTEH;

*UIs1 pabOThI C OJaPEHHBIMU LIKOJBHUKAMH, OPraHU3allMd MX Pa3BUTHUS B PA3JIMYHBIX 001acTAX oOpa3oBaTeiIbHON, TBOPUYECKOU
JeSITeTBHOCTH.

[Mpumensiss tmpoBbie JTadopaTopud Ha YpOKaxX XWMHUH, yYalldecs CMOTYT BBITIOJHUTh MHOXKECTBO JIA0OpATOPHBIX paboOT
9KCHEPUMEHTOB IO MMPOTrPaMMe OCHOBHOM IIKOJIBI.
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Kparkoe onucanue noaxoa0oB K CTPYKTYPUPOBAHUIO MATEPUATIOB
B oopazoseamenwvnoii npozpamme (OIl) npedcmasnenst ciedyroujue pazoensi:
1 .Metozabl n3yueHus BEIIECTB U XUMUUYECKUX SBJICHUN. DKCIIEPUMEHTAIbHbIE OCHOBBI XUMUH .
2 . IlepBoHauanbHble XUMHUYECKUE MOHATHS . 3 . PacTBophl. 4.OCHOBHBIE KJIACCHI HEOPraHMUYECKUX COeTUHEHUU. 5. Teopust 3MeKTpOoIUTHIECKOM
JTUCCOIMAIU. 6. XUMHYECKHUE peakIuu. 7. XUMHUECKHUE JIEMEHTHI (CBOMCTBA METAIIOB, HEMETAUIOB U UX COCTUHECHHM ).

B ocHOBY BBIZIETICHHS TaKUX Pa3eliOB 3AJI0KEH XMMHUYECKUN SKCIEPUMEHT, TPAJUIMOHHAS CUCTeMa M3ydeHHst XuMuu. OCHOBHOU (popmoii
yueOHOW NeATeNbHOCTH SIBISETCS XUMHUYECKUH SKCIIEPUMEHT, MPOBOJMMBIM B BUJE J1a00paTOPHBIX, MPAKTHYECKUX PabOT M JEMOHCTpPALUM.
JIeMOHCTpallMOHHBIN SKCHEPUMEHT MPOBOJUTCS B TOM Cllydae, €CIM OH ONAceH Ui BBIMOJHEHHS YYAIIUMHUCS WM HMEIOMIMKCS TpHOop
MPEJICTaBJICH B €MHCTBEHHOM DK3EMILISIPE.

Jlnst u3ydeHusi npeamera « XuMHUs» Ha ITane 0CHOBHOI0 o01iero oopasosanus orpogurcsa 140 yacos: 8 xiacc - 70 gacos; 9 kimacc —70 yacos.

Jlannast oOpa3oBaTenbHas MporpamMma OO€CIeYHMBAaeT YCBOCHHME YYaIllMMHCS BaXXHEHIIMX XUMHYECKHX 3aKOHOB, TECOPHUH U TOHATHUI;
dbopmMHpyeT TPEACTaBICHHE O POJIM XMMHU B OKPYXKAIOIIEM MHpE U KH3HH 4YeloBeKa. [Ipm 3TOM OCHOBHOE BHUMAHHE YJEISAETCS CYIIHOCTH
XUMHYECKHUX PEAKIMI U METOJaM UX OCYIIECTBICHHUS.

OaHUM U3 OCHOBHBIX IPUHILMIIOB ITOCTPOEHUS MPOTPaMMBbl SIBISIETCS MPUHLIUI JOCTYIIHOCTH . DKCIEPUMEHTAJIbHbBIE JAHHBIE, MOJIyYCHHbIE
YUYalIUMHUCS TPU BBIMOJHEHUN KOJIWYECTBEHHBIX OMBITOB, MO3BOJISIIOT YYAIIUMCSl CAMOCTOSITENIBHO JIEJIaTh BBIBOJBI, BBISBIISITH 3aKOHOMEPHOCTH.
[Tonxonpl, 3am0KeHHBIE B COAEpKAHUE MTPOTrPAMMBI Kypca, CO34al0T HEOOXOUMBIE YCIOBUSI U1 CUCTEMHOI'O YCBOEHUS YJalllUMUCS OCHOB HayKH,
JUIs o0ecTIeYeHNs Pa3BUBAIOILEr0 U BOCIIUTHIBAIOIIETO BO3ACHCTBUS 00yUeHHs Ha IMYHOCTh y4alerocs.

®opmupyemble 3HaHUS JOKHBI CTaTh OCHOBOM CHCTEMBI YOeXKACHUN MIKOJIbHUKA, IEHTPAIbHBIM SIIPOM €0 HAyYHOTO MHUPOBO33PEHHUS.

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

Hugposaa (komnviomepnasn) nadopamopusa (LIJI), mporpaMMHO-aNMapaTHBI KOMIUJIEKC, JaTYMKOBas CHCTeMa — KOMIUIEKT Y4eOHOro
000py/I0BaHus, BKIIOYAIOMIMA U3MEPUTENbHBIN 0JI0K, MHTep(deic KOTOPOro Mo3BOJIseT 0OecrneynBaTh CBSI3b C MEPCOHAJIbHBIM KOMIBIOTEPOM, U
Ha0Op AaTYMKOB, PETUCTPUPYIOIINX 3HAUCHHS Pa3InYHbIX (PU3NUECKUX BEITHUUMH.

Jlamyuk memnepamypvl n1QmMUHOEwLIE — TIPOCTON M HAAEXKHBINA AATYUK, IPEJHA3HAYECH JUIsl U3MEPEHUS TEMIIEPATYphl B BOJHBIX pacTBOpax U B
ra3oBbIx cpenax. Mmeer paznnunsiii 1uana3od udmepeHnit ot —40 no +180 °C. TexHnueckne XapakKTEpUCTHKU TaTYMKA YKa3aHbl B NHCTPYKIUU 10
JKCITyaTauuu. Jamuux memnepamypsl mepmonapuulil NpeIHa3HadeH Juisl n3mepenus temmnepatyp 10 900 °C. Mcnonb3yercs npu BHIIOIHEHUH
paboT, CBSI3aHHBIX C U3MEPEHUEM TeMIlepaTyp IIaMEHH, IUIABJICHUS U Pa3I0KEHUs BEIIECTB.

Jamuuk onmuyeckon naomuocmu (Koaopumemp) — TpENHA3HAUYEH JUIsI U3MEPEHHUS ONTHYECKOM IUIOTHOCTU OKpPALUIEHHBIX pPacTBOPOB.
Ucnonb3yercs npu uzydenuu teM «PactBopbi», «CKOPOCTh XUMUYECKUX PEAKIUil», ONpeAeICHUN KOHIIEHTPAIIMH OKPAIIEHHBIX HOHOB.

Jamuuxk pH mpenHazHaueH UIsi M3MEpPEHHs] BOJOPOAHOro mokaszarens (pH) BOAHBIX pPacTBOPOB B pa3iMYHBIX HCCIEIOBAHHUIX OOBEKTOB
OKPYKalOIle Cpebl.

Jlamuyux 31eKmponpoeoonocmu NpeJHa3HAUYEH JUIsI U3MEPEHUSI YAECIBbHON AJIEKTPOINPOBOJIHOCTH KUAKOCTEN, B TOM YHCIE M BOIHBIX PacTBOPOB
BenlecTB. [IpumensieTcs npu U3y4yeHUH TEOPUU AMEKTPOIUTUIECKON JUCCOLUAIINH, XapaKTEPUCTHK BOIHBIX PACTBOPOB
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Jlamyuk xn0puod-uono6 MCIOIb3YeTCs A KOJUYECTBEHHOIO ONPEIEIICHUs COJAEPKAaHUS MOHOB XJIOpa B BOJHBIX PacTBOpax, IOYBE, MPOTYKTAX
nutanus. K naTtuuky noakirodaercs MoHoceneKTUuBHbIN anekrpon (MCD) (pabounii 35mekTpos1), HOTEHIMan KOTOPOro 3aBUCHT OT KOHIEHTPALUU
OTIpeNIeNIIeMOro UOHA, B IaHHOM ciiy4yae oT kKoHueHTpanuu annoHoB Cl'. Ilorennman MCD ompenenstoT OTHOCUTENBHO JIEKTPOIa CPABHEHUS, KaK
MPaBUIIO, XJIOPCEPEOPSHOTO.

Jlamuuk numpam-uono6 NpeAHA3HAYCH IJI1 KOJMUYECTBEHHOTO OIPENEICHUS HHUTPATOB B PA3IUYHBIX OOBEKTaX OKPYXKAIOWIEH cpeasl: BOJIE,
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 TaKk)kKe aKTUBUPOBAaHHBIM YIJIEM. AnnapaT Yalle BCEro UCHOIb3YIOT AJIS MTOJIyYE€HUs U JIEMOHCTPALIUK CBOMCTB XJIOpa, CEPOBOIOPO/A.
Ilpuéop ona demoncmpayuu 3a6UCUMOCIU  CKOPOCHU XUMUYECKUX PEAKUUil Om pa3nudHblX QaKmopoe VCTONb3yIOT MPU U3y4YEHUU 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 s OTMEpPUBAHHUSA OIpeAeaEHHOro 00bEéMa >KUAKOCTH. [lumerku
BBIITYCKAIOTCS MEPEMEHHOTO0 U MOCTOSIHHOTO 00b&éMa. B kommiekTsl 00OpyqOBaHUS Al MEIMLMHCKUX KIACCOB BXOIAT YAOOHBIE MUIETKH-
J103aTOPBI OJIHOKAHAJIBbHBIE, TO3BOJISIFOIINE HACTPOUTH HEOOXOAUMBII 00bEM 0TOMpaeMOl )KUJIKOCTH B TPEX Pa3IMUHbIX JUaNa30Hax.

bana xomoéunupoeannaa npenHazHaueHa JJIsl HarpeBa CTEKISTHHBIX M (apdopoBBIX COCYIOB, KOrjga TpedyeTcs co3/laTh BOKPYI HarpeBaeMoro
cocy/la paBHOMEpPHOE TeMIlepaTypHOE IoJie, N30€KaTh HCIOJIb30BaHUS OTKPBITOTO IUIAMEHU U PACKaJIEHHOM 3nekTpuueckoi cnupanu. Kopmyc
KOMOMHUPOBaHHOM OaHM cenaH u3 amoMuHus. KuakocTHas yacTh KOMOMHUPOBAHHOM OaHM 3aKpBIBAETCs KOJIbLIAMHU Pa3IMYHOTO AUaMeTpa.
Ilpuéop ona nonyyenus 2a3z06 WUCIONB3YyeTCS IS MOJy4eHUS HEOOJBIIMX KOJMYECTB Ta30B: BOAOPOJ]A, KUCIOpoAa (M3 MEpOKCHIa BOJIOPOAA),
YIJIEKUCIIOTO Ta3a.

Pabdouas nporpaMmma no xumuu ajist 8—9 kiaccon

C MCIOJIb30BaHNEM 000pyaoBaHud HeHTpa « Touka pocra»

Ha 06aze unentpa «Touka pocra» obecrneunBaercs peanu3anus 00pa30BaTEIbHBIX MPOrPaMM €CTECTBEHHO-HAYYHOH U TEXHOJIOTHMYECKOMH
HalpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHM C TPEOOBaHMAMHU 3aKOHOJATENbCTBA B cdepe oOpa3oBaHHUs M C YYETOM PEKOMEHIAIHH
@denepalibHOTO orepaTopa yueOHOro npeamera « XuMHUs».

OO6pa3zoBarenbHas IporpaMMa Mo3BOJISIET HHTETPUPOBATEH PeaTn3yeMble MTOAXO0/bl, CTPYKTYPY M CO/I€pKaHUe MPH OpraHU3allui O0yUeHUsT XUMUHT
B 8—9 Kjaccax, BRICTPOCHHOM Ha 0ase Jt000T0 U3 JOCTYIHBIX Y4eOHO-MeToaudeckux komiiekcos (YMK).

Hcnonb3oBanue obopynosanus «Touka poctay npu peanuzaunu nanHor OIl mo3Bossiet co3naTh yCaoBus:

-JUIsl paCILIUPEHUS COJePKAHUS HIKOJIBHOIO XMMUYECKOTr0 00pa30oBaHus;

-JUIs TIOBBILICHHUS TO3HABATEIBHOM aKTHBHOCTH 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 IOTPEOHOCTEN;
-JU1s pabOTHI C 01apEHHBIMU IKOJFHUKAMHK, OPTaHU3aIUU UX PAa3BUTHS B Pa3IMUHBIX 00JIACTSIX 00pa30BaTEIbHOM, TBOPUECKOM AEATETBHOCTH.

HopMmblI 011eHOK 32 Bce BHIABI MPOBEPOYHBIX PadoT

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

«4» — ypOBEHb BBINOJIHEHHS TPEOOBAHMH BBIIIE YAOBIECTBOPUTEIBHOTO: HATMYHE 2—3 omrO0K min 4—6 HeoYETOB 10 TEKyLIeMy Y4eOHOMY
marepuaiy; He Oosee 2 ommOOK Wi 4 HeTOYETOB IO MPOIIEHHOMY MaTepHally; UCIOJIb30BaHNE HEPAIIOHAIBHBIX MIPHEMOB PEIICHUs y4eOHOM
3a1a4u.

«3» — JI0CTaTOYHBIA MUHUMAJIbHBIA YPOBEHD BBITIOJIHEHHS TPEOOBAaHUH, IPEIBIBIIEMBIX K KOHKPETHOH padoTe: He Oosee 4—6 ommbok mim 10
HE04YETOB MO TEKyIEMY Y4eOHOMY MaTepHaity; He Oonee 3—S5 ommOOoK nim He OoJiee 8 HETOYETOB 0 MPOHJCHHOMY Yy4eOHOMY MaTepuay.
«2» — ypOBEHb BBIIIOJHEHUS TPEOOBAHUI HIMKE yJOBICTBOPUTEIBHOTO: Hajruue Oosnee 6 ommoOok nin 10 He1oueToB Mo TEKyIeMy MaTepHuaiy;
Oostee 5 ommOOK MM OoJiee § HEOYETOB IO MPOHICHHOMY MaTepHay.



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

I/IsyquI/Ie XMMHMHU B OCHOBHOMH IIIKOJIE HaITpaBJICHO HA JOCTHXKE-
HUEC O6y‘IaIOH_[I/IMI/ICH JIMYHOCTHBIX, 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 TPaJMIIUOHHBIMH pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMUY JyXOBHO-HPABCTBEHHBIMHU LICHHOCTSIMH,
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 BJIAJETh JOCTOBEPHON HH(pOpManueil o mnepeaoBbIX
JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW 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
pa3sHOOOpa3HOW COBMECTHOM JEATETLHOCTH TPU BBITOJHEHUH
yueOHBIX, TO3HABATENbHBIX 3aJa4, BBHIMOJHEHUHM XUMHYECKUX
OKCIIEPUMEHTOB, CO3J1aHUN y‘-Ie6HI)IX MPOCKTOB, CTPEMIICHHUA K
B3aMMOIIOHMMAHHIO U B3aUMOIIOMOIIM B TIPOIECCEe ITON y4eOHOM
NEeSTeNIbHOCTH; TOTOBHOCTH OIICHUBATh CBOE TIOBENCHUE U
IMOCTYIIKH CBOUX TOBapI/IH_ICI\/'I C MO3UIUH HPABCTBCHHBIX W IMPABOBBIX
HOPM € Y4ETOM OCO3HAHHUS MOCIEACTBUI OCTYTIKOB;

llemtocmu HAYUYHO020 NOZHAHUA



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

4) IO3HABATENIbHBIX MOTUBOB, HAIPABJICHHBIX HA IOJIyYEHHE
HOBBIX 3HAaHWM MO XWMHH, HEOOXOAMMBIX JUIsI OOBSCHEHHUS
Ha0JIF01a€MBIX POLIECCOB U SIBICHHH;

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

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

Dopmuposanus Kyasmypol 300p06bs

7) OCO3HaHUS IIEHHOCTH XKU3HH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 370pPOBbIO, YCTAaHOBKM Ha 3J0pOBBIH 00pa3 KHU3HH,
OCO3HAHMsI TMOCIEACTBUI M HENpUATHS BPEAHBIX MPUBBIUEK
(ynorpebneHus AJIKOT OIS, HapKOTHKOB, KypeHHusl),
HEOOXO/MMOCTH  COOJIOJICHUsT  IpaBWil  0€30MacHOCTH  TpH
00paIlleHuH ¢ XUMUYECKUMH BEIECTBAMHU B ObITY U PeabHOM KU3HH;

Tpyooeozo 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
VIH/IMBU/TYaJIbHOW TPaeKTOPUH MPOIODKEHUST 00pa30BaHUs ¢ YUETOM
JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XUMHH, OOLIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH;

IKonozuueckozo socnumanus

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



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

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

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

MeTtanpeameTHble pe3yJabTaThbl

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 MPeMETax U MO3BOJISIOT HA OCHOBE
3HaHUH U3 3THX MPeAMETOB (POPMHUPOBATH MPECTABICHUE O
1EJIOCTHON HayYHOW KapTHHE MUPA, U YHUBEpCAJIbHbIE YUeOHbIE
neicTBus (o3HaBaTeNbHbIE,KOMMYHUKATUBHBIE, PETYJIITUBHbIE),
KOTOpBIE 00€CTIeUNBAIOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYILECTBIECHUIO yueOHOM
JEATEIbHOCTH.

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS 00pa30BaTeIbHON
IIPOrPaMMBI 110 XUMHHU OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
NI03HAaBaTEIbHBIMU JICHCTBUAMH, B TOM YHCIIE:

Ba3zoevimu nocuueckumu oelicmeuamu

1) yMEHHEM HCIIOJBb30BaTh MPUEMBI JJOTHYECKOTO MBINUIEHUS TIPU
OCBOCHMM 3HAHUH: PACKPBIBATH CMBICI XUMHUYECKUX IOHATUN
(BBLEETATH WX  XapakTepHble MpPHU3HAKH, YCTaHABIUBATbH
B3aMMOCBS3bC IPYTUMHU MOHSATUSMU), UCIIOJIb30BATh MOHATHUS IS
00BSICHEHUS OT/IEbHBIX (PAKTOB U SIBICHUI; BEIOUPATh OCHOBAHUS
U KpUTEpUU Ul KiIacCU(UKAUM XHMHUYECKHUX BEIIECTB U
XUMUYECKHUX PEaKLUM; YCTaHABIUBATH IIPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXIy OOBEKTaMU U3y4€HHs; CTPOUTh JIOTMYECKHE
paccyxaeHusl (MHAYKTUBHBIE, JAEAyKTUBHbIE, 110 aHAJOTUH);



JIe71aTh BBIBOJBI U 3aKIIIOUEHHUS;

2) YMEHHEM IIPUMEHATH B IIPOLIECCE NTO3HAHUS CUMBOJINYECKUE
(3HAKOBBIE) MOJENH, UCIIOJIB3YEMbIE B XUMUHU, ITPEOOPa30BbIBATh
IIMPOKO HPUMEHSAEMbIE B XUMUHU MOJEJbHBIE NPEACTABICHUSI —
XUMHYECKUI 3HaK (CHMBOJ JJIEMEHTAa), XUMHUYecKas (GopMmyina H
YpaBHEHME  XMMHUYECKOH  peakuud — IpU  pelleHHH
y4eOHO-TI03HABATEIbHBIX 3aJa4; C Y4YETOM OJTHUX MOICIBHBIX
IpPEJCTAaBICHUN BBIABIATH U XapaKTEPH30BATh CYLIECTBEHHbIE
NPU3HAKH M3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB M
XUMUYECKUX pEeaKIni;

bazoevimu uccneoosamenvckumu oeticmeuamu

3) yMEHHEM UCIOJb30BaTh IOCTABICHHBIE BOMPOCHI B
KauyeCTBEMHCTPYMEHTA MTO3HAHMSI, @ TAK)KE B KAYECTBE OCHOBBI JUIS
(GopMUpOBaHUA  TUIIOTE3bl IO  IPOBEPKE  MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUIA;

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

Pabomoi ¢ unghopmauuen

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

6) YMEHHEM IIPUMEHATD Pa3InYHbIE METO/bI U 3aIIPOCHI IIPH I10-
UCKe U OTOOpe HMHPOPMAIMM U COOTBETCTBYIOUIMX JIAHHBIX,
HEOOXO/JUMBIX IS BBIIOJHEHUS YYE€OHBIX M IO3HABATEIbHBIX
3aJa4 ONpeAerEHHOro Tula; MpUOOpEeTeHHe ONbITa B 00JacTH
MCIIOJIb30BaHUS MHPOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYpOH AaKTHBHOTO WCIIOJIB30BAHUS Pa3IMYHBIX
IMOMCKOBBIX CUCTEM;

7) yMEHHEM HCTIONB30BaTh U AHAIM3UPOBATh B Ipolecce yueOHOM
M MCCIEN0BATENbCKOM JEATEeNbHOCTH MH()OPMALUMI0 O BIUSHUM
IPOMBILIJICHHOCTH, CEJIBCKOIO XO3AHCTBA W TpaHCIOPTa Ha



COCTOSTHUEOKPYKAIOIIEH MPUPOTHON CPEIIBI;

Yuueepcaﬂbnbmu KOMMYHUKAMUBHbBIMU oelicmeuamu

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

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

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO  CBEPCTHHKAMU
II03HABATEIbHON M MCCIIEA0BATENBCKON EATEIBHOCTU IIPU PEILIEHUI
BO3HHUKAIONIUX MpOOJIeM Ha OCHOBE Y4€Ta OONIMX HHTEPECOB U
COriacoBaHusA TO3UIMK  (0OCYXKIeHHs, OOMEH MHEHHUSIMH,
«MO3TOBBIE ITYPMbBD»  1I.);

Ynueepcaﬂbnbmu pecyiamueHbvlmu oelicmeuamu

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

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

IIpeameTHbIe pe3yabTaThI

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

[IpenmeTHbIe pe3ynbTaThl IPEACTABICHBI 110 ToaM 00y4eHUs
HOTPAKAIOT CPOPMUPOBAHHOCTH Y OO YHAFOIITHXCSI CIIEYFOIINX
YMEHHUI:



8 KJIACC

1) packpvieamsb CMBICI OCHOBHBIX XUMHUYECKHX MOHSITHI:
aToOM, MOJIEKYJIa, XMMHUYECKHI 3JIEMEHT, IPOCTOE BEIIECTBO,
CIOKHOE€ BELIECTBO, CMECh, BAJIEHTHOCTb, OTHOCHUTEJIbHAS
aTOMHasi M MOJIEKYJISIpHas Macca, KOJMYECTBO BELIECTBA, MOJIb,
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, MACCOBAsH J10JIs BEILIECTBA B PaCTBOPE;

2) UIIOCMPUPOBams B3aUMOCBSI3b OCHOBHBIX XHMMYECKHX
noHATHH (cM . 1 . 1) U NPUMEHATH 3TH MOHATUS TIPU OINUCAHUH
BEILECTBU UX IIPEBPALLCHUN;

3) ucnonv3zo6ams XMMHUYECKYI0 CUMBOJIMKY JUIsI COCTaBJICHUS
(opMyJ1 BELIECTB M YPaBHEHUIM XUMUUECKHX PeaKluii;

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

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

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



s dexry);

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

8) npocHo3uposams CBONCTBA BEILECTB B 3aBUCUMOCTH OT HX
KayeCTBEHHOTO0 COCTaBAa; BO3MOXKHOCTHU IPOTEKAHUS XMMHUYECKUX
1pe- BpallleHUH B pa3JINYHbIX YCIOBUSIX;

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

10) npumenams OCHOBHBIC ornepanuu MBICJIUTEJIEHON
NEeSITEeIbHOCTH — aHaIU3 W CHHTE3, CpaBHEHHE, 0000LIeHMe,
CHCTEMATU3aLUIO, KJ1accu(pUKaIHIo, BBISIBJIICHUE
IPUYMHHO-CJIEICTBEHHBIX CBSI3ed — NIl M3y4YEHUs CBOICTB
BEIIECTB U XUMUYECKUX PEaKLU; €CTECTBEHHO-HAYyYHbIE METO/IbI
NO3HaHUST —  HaOJIoIeHWe, W3MEpeHHe, MOJICIMPOBAHHUE,
9KCIIEPUMEHT (peabHbII U MBICIEHHBIN);

11) cnedosams TpaBUIIaM NOJIb30BAHUS XMMHUYECKOH MOCYI0M
U J1abopaTopHbIM  O0OpYyIOBaHHMEM, a Takke IpaBuUiIam
oOpallleHus1 ¢ BELECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH IO
BBINOJIHEHUIOIA00PATOPHBIX XUMUYECKHX OMBITOB MO MOTYYEHUIO
U cOOMPaHUIO ra3000pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOa),
IIPUTOTOBJICHUIO PAacTBOPOB C ONpPENEIEHHOM MAacCOBOM J0JIEl
pacTBOpPEHHOrO  BELIECTBA;  IUIAHUPOBATb U NPOBOJUTH
XUMHYECKHE OKCIIEPUMEHTBHl IO PAClO3HABAHUIO PacTBOPOB
meTouYel W KHCIOT C TIOMOIIBI0  MHIWKATOPOB  (JTAKMYC,
denondranenH, MeTUIIOpaHX U JIp.).

9 KJIACC

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



obpaTtumble u HeoOpaTHMBble peaxuuy,
OKHUCITUTENIbHO-BOCCTAHOBUTENbHbIE peaKIyy, OKHUCITUTEIIb,
BOCCTAaHOBUTEINb, OKHUCJIEHME M BOCCTAHOBJIEHUE, aJJIOTPOIHS,
aM(pOTepHOCTb, XUMHYECKas CBSI3b (KOBaJeHTHAas, WOHHas,
METAJJIMYECKast),  KpUCTAJUIMYEcKass  pemérka,  Kopposus
METAJIJIOB, CIUIaBBl; CKOPOCTh XUMHUYECKOW pEaKlUU, MPEeAeIbHO
nonyctumas konuentpauus (I11K);

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

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

4) onpedenamv ~ BAJIEHTHOCTb U CTENEHb  OKHCIEHUS
XUMHUYECKHX JJIEMEHTOB B COEIMHEHMSX Pa3JIM4YHOIO COCTAaBa,
MPUHA]JIKHOCTD BEIIECTB K OMpENeNEHHOMY KJIaccy COEIUHEHUIt
no Qopmynam; BUJ XUMHUYECKOH CBS3M (KOBaJE€HTHAs, WOHHAs,
METaJIJINYecKas) B HEOPTraHUYECKUX 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 U JEMOHCTPUPOBATh €0 IOHUMAHUE: ONUCHIBAMb U
xapaxkmepuzoéams TaOINUYHYIO GOpPMY MEPUOIUYECKON CUCTEMBI
XUMHUYECKHX  DJIEMEHTOB:  pa3jguyaTbh IOHATHUSA  «IJIaBHAas
noarpynna (A-rpynna)» u «mobounas noarpynna (b-pymma)y,
Malible M OoJyiblME TEpPHOAbl; coomHocumb 0003HAUCHMUS,
KOTOpBIE HMMEIOTCSI B TNMEPUOJUYECKON TaOIMIle, C YHCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHMSI aTOMOB XHMHYECKHX 3IJIEMEHTOB
(cocTaB u 3apsiz sipa, oOLIeeuncsIo 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 Y4YETOM CTPOCHUS HX
aTOMOB;

6) Kraccuguyuposamo XUMHUYECKHE AJIEMEHTHI;
HEOpPraHMYECKUE BEIIECTBA; XMMUYECKHE PEeaKUuu (10 YUCITy U
COCTaBYy Y4YaCTBYIOUIMX B pEaKIMHU BEUIECTB, MO TEIJIOBOMY
abdekTy, 1m0 HU3MEHEHUIO CTENEeHEH OKHCICHUS XHUMHUYECKHX
JJIEMEHTOB);



7) xapakmepuzoeams (onucvléams) OOIME XUMHUYECKHE CBOMCTBAa BELIECTB pA3IUYHBIX KJIACCOB,
HO/ATBEpIKAask OIMMCaHHE NpPUMe- paMH MOJIEKYJSPHBIX U MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMHUYECKHX
pEaKImii;

8) cocmasnsams YpaBHEHHS AJIEKTPOJUTUYECKOW AMCCOIMAIMM KUCIOT, LIENOoYed M cojed; MOJHbIE U
COKpAIlEHHBIE YPaBHEHUs peaKkI[iil HOHHOTO OOMEHa; YpaBHEHHUS PEaKIuil, MOATBEPKAAIOIINX CYIIIECTBOBAHHE
TeHETUYECKOH CBA3U MCXKIY BCUICCTBAMU PA3JIMIHBIX KJIACCOB,

9) packpvieams CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX DPEAKIMA MOCPEACTBOM COCTABJICHHUS
AIEKTPOHHOTO OallaHca STUXPEaKIIHiA;

10) npoeHo3uposams CBOMCTBA BEUIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHMS; BO3MOXXHOCTU MPOTEKAHUS
XUMUYECKUX IPEBPALICHUNB PA3JINYHBIX YCIOBUAX;

11) 8blyuciAms OTHOCHTEIBHYIO MOJEKYISIPHYIO M MOJSPHYIO MAacChl BEIIECTB; MAacCCOBYIO JOJIO
XUMHUYECKOTO JJIEMEHTa Mo (op- MyJie COCIMHEHUS; MAaCCOBYIO JIOJNIO BEHIECTBA B PACTBOPE; MPOBOJIUTH
PacuéThl 0 YpaBHEHUIO XUMUYECKOHN peakiuy;

12) cnedosamy TpaBUIIaM TOJIb30BAHUS XUMHYECKOW MOCYIOM W 1abopaTOpHBIM O0OpyHOBaHUEM, a
TAaKXKXEC IIpaBHJIaM O6paHl€HI/I$I C BCIICCTBAMM B COOTBCTCTBUM C MHCTPYKHUAMU 110 BbIITOJHCHHIO
71a00paTOPHBIX XUMHYECKHX OMNBITOB MO MOJTYYEHHIO M COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMUaka H
YIJIEKUCIIOTO Ta3a);

13) npo6ooums pPeaKuu, MOITBEPKIAIONINEC KAYCCTBCHHBI CO- CTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH
ONBITHBIM TYyTEM XJIOpHUA- OpoMUA-, HOAMI-, KapOoHaT-, pocdar-, cunmkar-, cyabpaT-, TUAPOKCHI-HOHBI,
KaTHOHBl aMMOHHSI U MOHBI M3YYEHHBIX METAJUIOB, IPHCYTCTBYIOLIME B BOAHBIX PAcTBOpaX HEOPraHUYECKUX
BCIICCTB;

14) npumensims OCHOBHBIEC ONEpPAllMU MBICIUTEIBHON NEATEIbHOCTH — aHajlu3 M CHUHTE3, CPaBHEHUE,
000011IeHHe, CHCTEMATU3alMIO, BBISBJICHHE MPUYUHHO-CIECICTBEHHBIX CBSI3eH — ISl M3YYCHHS] CBOMCTB
BCIICCTB U XUMHNYCCKUX peaKIII/II\/JI; C€CTCCTBCHHO-HAYYHLIC MCTOAbI IMMO3HAHUA — Ha6JIIOI[eHI/I€, HU3MCPCHHUC,
MOJIETTUPOBAHUE, IKCIIEPUMEHT (PEAIbHbIN U MBICIICHHBIN).

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 BeuecTB. [[oHATHE 0 MeTO1aX TTO3HAHKS B XUMUH. XUMHS B cUCTeMe Hayk . YucTteie
BewlecTBa 1 cMecH . CriocoObl pas3fienieHus cMecei .

ATOMBI 1 MOJIEKYJIBI. XUMUYECKHE 1eMEHThl. CHMBOJIBI XUMHUYECKUX 371eMEHTOB. [IpocThbie U clioxkHbIe
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumnueckas Gpopmyrna. BaieHTHOCT aTOMOB XMMUYECKHX 3JIEMEHTOB. 3aKOH MIOCTOSHCTBA COCTAaBa BELIECTB.
OtHocutenpHasaToMHas Macca. OTHOCUTENbHAs MOJIEKYJIsipHas Macca. MaccoBast 0yl XUMHYECKOT0 JIEMEHTA B
COEIMHEHHU.

®uznueckne U XUMHUYECKHE SABJIEHMA. XMMHUYECKas Peakuus Me€ NMPU3HAKU. 3aKOH COXPAHEHHs MacChl
BelecTB. XumudeckueypaBHeHus. Kinaccudukanus xumuyeckux peakuuil (CoeJuHeHus, pa3ioKeHus,
3aMeIICHN ).

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOM MOCY10H, ¢ MpaBuiiaMy paboThl B 1aOOpaTopHu 1
npuémamu oOpallieHus ¢ 1abopaTOpHBIM 000PYJOBaHUEM; U3YUEHUE U ONHCaHne (PU3NUECKIX CBOICTB
00pa310B HEOPraHMYECKUX BEIIECTB; HaOmo1eHne (hru3nyeckux (I1aBiIeHne BOCKa, TasHUE JIbAA,
pacTHpaHue caxapaB CTYNKe, KUIIEHHE U KOHJEHCAIIUsI BO/IbI) U XUMUYECKUX (TOPEHUECBEYH, TPOKATUBaHUE
METHOM MPOBOJIOKH, B3aMMOJICHCTBUE MeJIa ¢ KUCIIOTOM) SIBJICHHI, HAOIIOACHNE U ONMCAHNE IPU3HAKOB
NPOTEKaHUSI XUMUUECKUX PEAKIIMH (pa3IoKeHUe caxapa, B3auMO/IeHCTBUECEPHOM KUCIOTHI € XJIOPUIOM
Oapusi, pa3inoxxkenue runpokcuaa meau (I1) mpu HarpeBaHuu, B3auMOJCHCTBHE 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 ) .



BakHeiimne npeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Boznyx — cmech razos. Coctas Bozayxa. Kuciaopog — anemeHT unpoctoe BemectBo. Haxoxnenue kucnopoaa
B IIpUpOJE, pU3nUecKue U XUMHUYECKHe CBOWCTBA (peakuun ropeHus). Okcuapl. [Ipumenenue kucnopona.
Cnoco0bl osTy4eHus KUCI0pOo/a B 1a00paTOPUK M NPOMBILIIIEHHOCTH. KpyroBopoT Kuciopoga B IpUpoOJE.
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 BerectBa. Moinbs. MonsipHas Macca. 3akoH ABoraapo. MosipHbiit 006EM ra3oB. Pacuérsl 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 BoAbl. CoctaB ocHOBaHUMU. Posb pacTBOPOB B PUPOJIE U B )KU3HU UenoBeka. KpyroBopot 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). OuU3nuecKre U XMMUYECKHe CBOIcTBa ocHOBaHuil. [lomydeHure ocHOBaHuU.

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

Conu. Homenkmatypa coneii (MexayHapoaHas 1 TpHUBUANbHAS ). DU3HUECKHE U XUMUYECKHE CBOMCTBA COJICH.
Crnioco0pl MOTyueHHs COJICH.

I'enernueckas cBS3b MEXAY KJacCaMHU HEOPTaHUUYECKUX COCTUHEHHH.

XMMUYECKUN IKCIIEPUMEHT: KaUE€CTBEHHOE ONPENENICHNE COJECPKAHUS KUCIOPO/a B BO3YX€E; TIOJIyUEHHE,
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 Bogopoaa ¢ okcuaom Meau(Il) (Bo3MoKHO MCTIONB30BaHIE BUACOMATEPHATIOB);
Ha0JIr0/IeHne 00pa3IioB BEIIECTB KOJUUECTBOM 1 MOJIb; cCieI0BaHHE0COOEHHOCTEH pacTBOPEHUS BEILIECTB C
Pa3IMYHON paCTBOPUMOCTBIO; PUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MAaCCOBOM J0JI€i PACTBOPEHHOTO
BEIIECTBA; B3aUMO/ICHCTBUE BOIBI C METATIIAMH (HATPUEM U KalblieM) (BO3MOKHO MCIIOJIb30BaHHE
BUJICOMaTEPHUAJIOB); ONPEIEIICHUE PACTBOPOB KUCIIOT U IIEJI0UeH C MOMOIIBIO HHIMKATOPOB; UCCIIEA0BAHUE
00pa3IoB HEOPTaHNUECKUX BEIIECTB Pa3-TMYHBIX KJIACCOB; HAOIIOACHNE N3MEHEHHS OKPACKU MH/INKAaTOPOBB
pacTBOpax KHCIOT U LIeJI0Yei; u3ydyeHue B3auMoaeiicTsus okcu-aa meau(Il) ¢ pactBopom cepHOit KUCIOTHI,
KHCJIOT C METAJUIAMHU, PEaKLUi HEMUTpalInu3aluy; NOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJTHOTO
MeTaJljia 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 IMIETOYHO3EMENTbHBIC METAJUTBI, TAJIOT€HBI, HHEPTHBIE Ta3bl. DJIEMEHTHI, KOTOPhIe 00pa3yoT
amM(OTEpHBIE OKCHIBI ¥ TUIPOKCHUIBL.

[Mepuommueckuii 3akoH. [lepuoandeckas cuctema xumuueckuxanemeHToB 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 .

Ctpoenne atromoB. CoctaB aTOMHBIX siziep. M3oTombl. 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
CHUCTEMBbI XUMHUYECKHX JJIEMEHTOB Ul Pa3BUTHUA HAYKU U nipakTuku . [[. . MenaeneeB — y4éHblil 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: U3yYeHHEe 00pa3lioB BELECTB METall- JIOB U HEMETAJUIOB; B3aUMOJIEHiCTBHE
TUAPOKCUA LIMHKA C PACTBOPAMH KUCJIOT U LIEJIOUEH; IPOBEACHUE ONIBITOB, ILTIOCTPUPYIOIIUXITPUMEDHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI (TOPEHUE,PEAKLIUY 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
OTIETBHBIX TPEJAMETOB €CTECTBCHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecTBeHHO-HAYYHBIC TIOHATHS: HAYIHBIN (DAKT, TUTIOTE3a, TEOPHs, 3aKOH, aHATIN3, CHHTE3,
KJIaCCU(UKAIUS, TICPUOJINIHOCTh, HAOTIOACHHE, SKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHE, MOJICIb,
SIBJICHUE.

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

buonorus: horocunTes, npixanue, omocdepa.

I'eorpadmst: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE TOPOJIbI, TIOJIE3HBIE HCKOTIAEMbIE, TOTLTUBO, BOTHBIE

pecypchl .

9 KJIACC

BelecTBo H XuMHYECKAs peakmnus

[Tepuonnuecknii 3akoH. [lepuonnueckas cuctema xumnueckuxanemenToB Jl. . Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTHB U3MEHEHUU CBOMCTB XUMUYECKHX 3JIEMEHTOB MEPBBIX TPEX NEPHOJIOB, KU,
KaJIBLIWS U UX COEJUHEHUN B COOTBETCTBUH C ITOJI0KEHHEM DIIEMEHTOB B IEPUOIUUECKON CUCTEME U CTPOEHHEM
nx aToMOB.CTpOEHHE BEIIECTBA: BUbI XUMUUYECKON CBSI3H. TUIIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEIIECTBA OT THIIa KPUCTAJUIMYECKON PEMIETKN U BUJa XUMUYECKON CBS3H.

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

Knaccugukanys XuMHUECKUX peakivii o pa3IudHbIM IPU3HaKaM (110 YUCITY U COCTaBY y4acTBYIOIIUX B
PEaKIMU BELIECTB, 110 TEIIOBOMY 3(PQEKTY, 0 U3MEHEHHIO CTETIEHEN OKHCIEHUS! XUMUYECKUX JIEMEHTOB, IO
00paTUMOCTH, TI0 YUaCTHIO KaTaau3aTopa). JK30- U SHAOTEPMHUYECKUE PEAKIHH, TEPMOXUMUIECKUE YPaBHEHHUSI.

[TonsiTHE O CKOPOCTH XUMHUUECKON peakiu. [lonsTue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUUYECKUX PEAKIHAX.
[IoHsATHE O TOMOT€HHBIX M TE€TEPOTeHHBIX peakuusax. [lonamue o xumuyeckom pasrnogecuu. Paxmopul,
BIUANOWUE HA CKOPOCb XUMUYECKOU PeaKyuu U NOJ0HCEHUE XUMUUECKO20 PABHOBECUI.

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

Teopus 371EKTPOIMTHYECKON TUCCOLUALMN. DIEKTPOIUTHI M HEANIEKTPOIUTHL. KaTHOHBI, aHMOHBI. MexaHn3M
JIMCCOIMAIINY BEIIECTB C Pa3IMUYHBIMU BUIaMU XUMUUecKoil cBs3u. Ctenens aucconuanuu. CUibHbIe U cnadble
JIEKTPOJIUTHL.

Peakiuu noHHoro ooOMeHa. Y cinoBust IPOTEKaHUs peakluii HOHHOTo 0OMeHa, TIOJTHBIE U COKpAIEHHBIC
MOHHBIE ypaBHEHUs peakiuid. CBOMCTBA KHCIOT, OCHOBAaHUH U COJIEH B CBETE MpeCTaBICHUI00
3IIEKTPOIUTUYECKOH aucconnanuy. KauecTBeHHbIE peakuu Ha MOHBL . [loHamue o eudpoause coneu .

XHWMHMYECKUH IKCIIEPUMEHT: 03HAKOMIIEHHE C MOJAEIIAMHU KPUCTAININYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIIECTB — METAJJIOB HHEMETAIUIOB (TpaduTa U aaMasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPus);
MCCIIeJOBAHHE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIMU OT BO3ACHCTBUS PA3INYHBIX (hJaKTOPOB;



FICCIIEJOBAHKE 3NIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, NPOLECcCa AUCCOLMALIMU KUCTIOT, 1IeI04el 1 coeit
(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 (TOpEHHE, PEAKLIUU Pa3JIOKEHUS,
COEJIMHEHMS); PACIIO3HABAHUE HEOPTAHNYECKUX BEIIECTB C TOMOIIBIO KAYECTBEHHBIX PEaKI1il Ha HOHBI;
pelIeHNEe HKCIIEPUMEHTAIbHBIX 33/1a4 .

HemeTta/abl M HX cOeTMHEHHUS

OO6mas xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepPHbIE CTEIIEHH OKHUCIICHHUSI.
Ctpoenue 1 Gpu3NyecKre CBOWCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XUMUUYECKUE CBOWCTBA HA MIPHMEPE
XJiopa (B3auMOICHCTBUE C METAJUIAMH, HEMETaJUTaMU, ienoyaMu ). XiaopoBoopoa. ColsHas KMCIOoTa,
XUMHYECKUE CBOMCTBA, NIOJIYUYCHUE, PUMEHEHUE. [[eiicTBHE XJI0pa U XJIOPOBOAOPOAA HA OPraHU3M YEJIOBEKA.
Baxneiimye xaopusl U UX HAXO0XKICHUEB IPUPOJIE .

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

CrtpoeHnue u pu3nveckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/IA U Cepbl. AJITOTPOITHBIE MOAUDUKAIIIN
KUCIIOpOJIa U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOOPOI, CTpOCHUE, PU3UIECKUE U XMMUUECKHUE CBOWCTBA.
Okcuipl cephl Kak MpeICTaBUTEN KHCIOTHBIX OKCHI0B. CepHast KHciIoTa, pu3nuecKue 1 XMMUYECKUE CBOCTBA
(oOme Kak MmpenCcTaBuTeNs Kilacca KUCIIOT U cnenuduyeckue). XUMUIECKHE PEAKIUH, JICKAIHe B OCHOBE
MPOMBIIIUIEHHOTO CIIOC00a MOMy4YeHus cepHoi KucinoThl. [Ipumenenue. Coiu CepHON KUCIOThI, KAUeCTBEHHAs
peakius Ha cynbdar-uoH. Haxoxaenuecepsl 1 €€ COeIMHEHU B IPUPOJIE . XMMUYECKOE 3arpsi3sHeHe
OKpY>KaroIlel cpeibl COeIMHEHUSIMU cephl (KHUCIOTHBIE JOXKIH, 3arpsI3HEHNE BO3yXa U BOJOEMOB), CTIOCOOBI
€ro NpeI0TBPALICHUS .

OO6mas xapakTepucTuka 37eMeHToB VA-rpymnmbl. OCOOEHHOCTUCTPOSHUS AaTOMOB, XapaKTEPHbIE CTETICHU
OKHCJICHUS.

A30T, pacripocTpaHeHUE B IPUPOJIE, GU3UUECKUE U XMMHUUEcKHe cBoicTBa. KpyroBopor azora B mpupo/e .
AmMuak, ero pu3n4ecKkren XMMUYeCK1e CBOWCTBA, MoIyyeHue u npuMenenue. Coan aMMOHUS, UX GU3MUYECKUE U
XUMHYECKUE CBOMCTBA, MpuMeHeHHe. KauecTBEHHAs peakiysa Ha HOHbI aMMOHUS. A30THas KHUCIOTa, €€
nosydeHue, puanyeckre 1 XUMUYecKie CBOCTBa (00IIe Kak MpeaCTaBUTeNs Kiacca KUCIOT U Celu(pHYecKHe.
Hcnonp3oBanue HUTPATOB U COJIEH aMMOHHMS B KaueCTBE MUHEPANbHBIX y100peHuid. XUMUUeCcKoe 3arps3HeHne
OKpY’Kalollel cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE 0K/, 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
OKHUCIIEHUS .

Vrnepon, aluioTponHble MOAU(MHUKALUY, pacIPOCTPAaHEHHE B MIPUPOJE, PU3NUECKHE U XUMUYECKUE CBOICTBA.
Ancopo6rus. Kpyrosopot yrinepona B npupojie. OKCuabl yrieposa, 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, MOJIyYeHUe U puMeHeHue. KauecTBeHHas peakuus Ha
KapOOHAT-uOHBL. Vcronb30BaHNe KapOOHATOB B OBITY, MEIULIMHE, TIPOMBIIIIIEHHOCTH U CENBCKOM XO3SIHCTBE.

[lepBoHauyanbHble MOHATHA OO0 OPraHWYECKUX BEIIECTBAX KakK O COCJUHEHHUSX yriepoja (MeTaH, TaH,
STHJIEH, alleTUJICH, 3TaHOJI, INIMIEPUH, YKCYCHAsl KUCII0Ta). Mx cocmas u xumuueckoe cmpoerue. llonarue
0 OMOJOrMYecKH BaKHBIX BEIIECTBAX: JKUpaX, OelKaxX, YrjieBOoJax — M UX POJM B KM3HHM YEJOBEKa.
Mamepuanvnoeeouncmeo opeaHuyeckux U HeOpSaHUYeCcKuUx coeOUuHeHUll.

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

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



oTpaxaromue (u3nYecKue 1 XMMUYECKHe CBONCTBA TaJlOT€HOB U UX COSAMHEHUN (BO3MOXKHO
UCIIOJIb30BaHUEBHICOMATEPHUAIIOB); 03HAKOMIICHHE C 00pa3LaMy XJIOPHIOB (TaJOreHUI0B); O3HAKOMIIEHHE C
o0pasiamMu cepbl 1 € COeMHEHUAMHU (BO3- MOKHO MCIIOJIb30BaHKUE BUICOMATEPUAJIOB); HAOIIOICHUE 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€ MpoTeKaHus; 03HaKOMJICHHE ¢ (PU3MUEeCKUMHU CBOMCTBaMHU a30Ta, pochopa 1 uX coeAMHEHUN
(BO3MO>KHOUCIIOIb30BAaHHUE 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 U3y4YEeHHE CBOMCTB YIJIEKUCIIOTO Ta3a; MPOBEACHNE KaUeCTBEHHBIX peakluii Ha KapOoHaT- u
CHJIMKAT-HOHBIM N3YUEHHE MPU3HAKOB UX MPOTEKAHMs; 03HAKOMIJICHUE C MTPOAYKIIUECH CUITMKATHON
IPOMBIIIJICHHOCTH; PEHICHUE YKCTIEPUMEHTANBHBIX 33/1a4 110 TeMe «BaxHelIe HeMeTaIbl U BX
COCIMHEHHUS.

MeTtaJulbl M MX COeIMHEHHSA

OO01mmas xapakTeprucTHKa XUMUIECKIX YJIEMEHTOB — METAJUIOB HA OCHOBAHHH WX 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; HaXOXKAEeHUE B ipupoie. Pu3nueckre 1 XMMUYECKUE CBOWCTBA (Ha MpUMeEpe HATPUS U
Kanus). OKCHIBI M THIPOKCHIBI HATPUS U Kajius. [IpMeHeHne mea04YHbIX METAIOB M X COETMHEHUH.

[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;
Haxosk/eHHe B iprpoie. Pu3ndecKre 1 XMMUIeCKHe CBOMCTBa jkene3a. OKcuabl, rupokcusu conu xenesa(ll) u
xene3a(Ill), ux cocras, cCBOWCTBA M MOTYYCHHUE.

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 PEaKIUi 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 .

XuMus 1 OKpYy:KawoIas cpeaa

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
OKpyXaromiencpepl (mpeaenbHas nomyctumas koruneHtpanus semiects — [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 IKCIIEPUMEHT: U3ydeHHEe 00Pa3I[0B MaTEPHATIOB (CTEKIIO, CIIABBbl METAIIJIOB, TOJTMMEPHBIC
MaTepuabl).

MemnpenMeTHMe CBA3H

Peanm3arust MEXIPEIMETHBIX CBS3CH MPH U3YYCHUH XUMHUH B KiIacce OCYIIECTBISETCS yepe3
MCII0JIb30BAaHKE KAaK OOIIMX €CTECTBEHHO-HAYUHBIX OHATHUMN, TAK U MOHATHM, SIBISIOMIUXCS CUCTEMHBIMU JUIS
OT/EJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1ye ectecTBEHHO-HAYUHBIE MTOHATUS: HAYUHBIH (akT, rumnore3a, 3aKOH, TEOpHUs, aHaJIN3, CUHTES,
KJaccu(uKanus, NepuoIMIHOCTb, HAOMIOACHNE, IKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHIE,MO/IENb,
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, KPUCTAIUIMYECKAs PEUIETKA, CIUIaBbl, (U3NUECKHE BEIUYUHBI, SIUHUIIBI U3MEPEHHS,
KOCMHUUYECKOE MPOCTPAHCTBO, IIAHEThI, 3BE3/1bI, CONHIIE.

buonorus: porocunres, qpixanue, ouocdepa, skocucTeMa, MUHEPAIbHbBIE YA0OPEHUS, 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 | Pazpnen. Tema ypoka Kon-so | Jlata | Hcnoavzoeanue
4acoB IIPOBE | 0OopyOosanus
nenust | «Touka pocma

Tema 1. XumMus — BaJKHAsA  00/1aCTh
€CTeCTBO3HAHUS W MNPAKTHYECKOH JAeAATeJbHOCTH
yesaoBeka (5 )

1 [Tpenmer xumun Ponb XuMuM B )KU3HU 4€I0BEKA. XMMUS B 1
CHCTEME HayK. MeTo/ibl IO3HAHUSI B XUMHUHU.
2 3HAKOMCTBO C IIPaBUJIaMU_0€30MIaCHOCTHH TIPUEMAMHK 1 [udposas
paboThl B Xumudeckor nabopatopun. [Ipaktiuueckas padora: naGoparopust
Ne 1. [TpaBuina pabots! B 1abopaTopuu UIPUEMBI 0OpaIEHHUs C RELEON
1abopaTOpHBIM 000PYJOBAHHEM LlndppoBoii KaTamK
Temneparypsl CIupTOBKa
Caeua.
3 Tena u BelecTsa 1
4 ®u3nyecKre CBOMCTBA BENIECTB. ATperaTHOE COCTOSHUE 1
BEIECTB .
5 YucTeie BemecTBa U cMecH. CIIOCOOBI pa3eneHus CMeCcei. 1 Hudposas
IIpakTnyeckas padoraNe 2. Pa3nenenue cmeceii (Ha naboparopust
NPUMEPEOYUCTKH TIOBAPEHHOM COJIH) RELEON

Tema 2. BemecrBa
U XUMHYECKHE peaKIuu

(15u)+1 u
6 ATOMBI U MOJIEKYJIbI. XUMUYECKUE 3JTEMEHTbI 1
7 3HaKu (CMBOJIbI) XMMUYECKUX HJIEMEHTOB 1
8 [TpocTble u crnoxHbIE BeLECTBa. ATOMHO-MOJIEKYJIIPHOE 1
y4YEHHUE.
9 Xumudeckas popmyiia. BaTeHTHOCTh aTOMOB XUMHUYECKHX 1
HJIEMEHTOB

10- | 3axoH mmocTossHCTBA cocrasa BerecTB. OTHOCHUTENbHAS 2




11

aromHas Macca. OTHOCHUTEIbHAS MOJICKYJISIpHAs Macca .

12 | MaccoBag 10/l XUMHYECKOTO DJIIEMEHTA B COSIUHEHNUN 1
13 | dusnueckue U XUMUYECKHUE SBICHUS 1
14 Xumnueckas peakuus. [IpusHaku 1
Y YCJIOBUSI IPOTEKAHUSI XUMUYECKUX PeaKluii
15 | Xumuueckue ypaBHEHUs 1
16 | Tumbl XuMHYECKUX peakiuil. Peakius coemuHeHus 1
17 | Peakmust pa3noxeHus 1
18 | Peakius 3amerneHus 1
19 Peaxiusa ooOMmena 1
20 | 3axoH coxpaneHus Macchl BemecTs. M. B. JlomorOCOB — 1 BECHI
YUYEHBIN- SHIIUKIIOIE/IHCT. TeXHOXMMHUECKHE
WM DJIEKTPOHHBIC,
cBeya; Koa0a
tockogoHHas 250
MJT; JTO’KKA IS
COKUTaHUS
BEIIECTB
21 | KonrponsHas pabora Ne 1 1
Tema 3. Bo3ayx. Kucsopoa.
Oxcuabl
(G
22 | Bo3oyx — cmech ra3oB. Coctas Bo3ayxa Kucnopog — 1
9JIEMEHT | TIPOCTOE BemecTBO. O30H — aJUIOTPOITHAS
MoAnHKAIKS KUCTIOpOoIa
23 | HaxoxpmeHne KucioposaB npupoje, Gpu3ndeckue u 1
XUMHYECKUE CBOMCTBA (PEaKkIuy OKHUCIIEHHUS, TOPEHHE.
[onsiTrie 00 okcumax
24 | CnocoOsl MONy4YeHus KUCIOpo/ia B 1ab0paTopuu u 1
TPOMBITIICHHOCTH. [IpMeHeHre Kucmopoia.
[TpakTuueckas padora
Ne 3. Tonyuenue u cobupanue KUCIOpo/a, U3y4eHHE ero
CBOICTB.
25 | TennoBoit 3¢ PeKT XUMUIECKOH peakiiu, MOHATHE O 1
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- U IHJOTEPMUUECKHX
peaKIusixX
26 | TormmmBo (Yyroib 1 MeTaH). 3arps3HEHUEBO3yXa, CIIOCOOBI 1
€ro MPeJOTBPAIICHUS. Y CUIIEHHE TAPHUKOBOTO ddekTa,
pa3pymeHne 030HOBOTO CIIOS .
Tema 4. Bogopoa. CoctraB KucJiot u coJieid (5 1)
27 | Bonopog — 31IeMeHT U ITPOCTOE BEIIECTBO 1
28 | Haxoxnuenue B mpupoje, GU3HIeCKre U XUMHIECKHEe 1
CBOIfcTBa (Ha IpUMepe B3aUMOJICHCTBHS ¢ HEMETaIIa-MH U
OKCHJIAMH METAJJIOB
29 [IprmMeHeHwe, CIIoco0BI MOTYYSHHUS BOJIOPOIA. 1
[paktuueckas padora Ne 4. [Tonyuenue u codupanue
BOJIOPO/Ia, N3yYEHHE €r0 CBOWCTB
30- | CocraB KHCIOT U coneit 2
31
Tema 5. KosinmuecTBeHHbIE OTHOIIEHUS B XUMMU
(4 4)
32 | KomnuectBo BemectBa. Moins. MossipHast macca 1
33 | 3akoH ABorazapo. MonsipHbli 00bEM ra3os . 1
34- | Pacuérsl MO XUMHYECCKUM YPaBHEHUSIM. 2




35

Tema 6. Bona. PactBopsl. [lonsTue 06 ocHoBanusix (5

4)

36 ®dusnyeckne CBOWCTBA BOJbI. AHAIN3 U CUHTE3 —
METO/Ibl U3yYCHUS COCTaBa BOJIbL.
37 | XuMuueckue CBOMCTBA BOJBI (PEAKIMU C METaJIaMH,
OKCHJIAaMHMETAJIJIOB M HEMETAJJIOB
38 | CocraB ocHoBaHwmii. [ToHsTHE 00 HHANKATOPAX [udposas
nabopaTopus
RELEON
udposoii pH. mraTtus
C 3QKHMOM; TISATh
XUMHUYECKHUX CTAaKaHOB
(25 mut); mpombIBaJIKa
39 | Boxa kax pactBopurteins. PacTBOpbL PacTBOPMOCTE BEILICCTB B npudop A
BoJe. [ I[pakTuueckast padora: OLLITOB  C
Ne 5. IlpuroroBneHue pacTBOPOB ¢ OIPEAEIEHHON MaCCOBOM
JI0JIEH pacTBOPEHHOTO BELIECTBA. ICKTPHHCCIIM
TOKOM;
UCTOYHUK
MOCTOSIHHOTO TOKa!
NpOOUPKH — 2 IIT.
IPOHYMEPOBAHHEIE;
JTY4IHHKQ;
CIHPTOBKA;
npoOKH — 2 mIT,
MTUHIICT
40 | Posb pacTBOpOB B MPUPOJIE U B XKU3HU YesioBeka. KpyroBopot
BOJIbI B IIpUpO/IE. 3arpsi3HEHHE MPUPOIHBIX BoJ. OxpaHa u
OYHCTKA MTPUPOTHBIX BOJI.
Tema 7. OcHOBHBIE KJIACChl HEOPTAHUYECKUX
coeTUHEHU H
(119)+ 14
41 | Knaccuurarys HEOPraHHIECKHX COEIHHCHHIA.
42- | Okcuapl: cocTaB, Kiaccuukanys (OCHOBHBIE, KUCIOTHBIE,
43 | amdoTepHbIe,HECOIC00pa3yIONIIE), HOMEHKIATYpa
(MexyHapOJHAs ¥ TPUBHAJIbHASA).
[Monyuenne u XUMUYECKHE CBOMCTBA KUCTIOTHBIX, OCHOBHBIX U
aM(OTEpHBIX OKCHIOB.
44- | OcHOBaHMS: COCTaB, KIacCU(UKaLUs, HOMEHKIATypa Hudposas
45 | (MexIyHapoIHas U TPUBHAJTBHAS), (DU3HMUECKHUE nabopaTopus
XUMUYECKHE CBOMCTBA, CIIOCOOBI TOMYUEHUS RELEON
udposoit pH. mratus
C 3QKHMOM; TISATh
XUMHYECKHUX CTAaKaHOB
(25 mu1); mpombIBasIKa
46- | Kucnotsl: cocTtaB, Knaccuukaiys, HOMEHKIATypa,
47 | ¢usnueckue U XMMUYECKHE CBOMCTBA, CIIOCOOBI MOTYyUCHUS.
Psan akTMBHOCTH MeTaLIOB
48- | Conu (cpeaHue): HOMEHKIIATypa, CIOCOOBI
49 | mosyuyeHus, B3aMMOJCUCTBUECOJIEN C METAJUIaMU,

KHCJIOTaMU, 1ICJI09aMU U COJIAMU




50

['enetnyeckas cBA3b MEXAY KIacCaMUHEOPTaHMYECKUX
COEIMHEHUN

51 | IIpakTn4ieckas paboTa: Ludposas
No 6. Pemienne sxcriepuMeHTAIBHBIX 33129 TI0 TeMve naopaTopus
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX COEANHEHNUI RELEON
[udposoii pH. mratus
C 32KUMOM; IISATh
XUMHUYECKUX CTAaKaHOB
(25 mun); mpoMBbIBaJIKA.
52 | KouTpoabHas padora Ne 2
Tema 8. [lepuoanyeckuii 3aK0H U MepUoOAUYECKast
cucremMa xummuieckux 3jaeMenToB /I. . Menneneesa.
Crpoenne atoma (7 4)
53 | IlepBble MOMBITKY KIACCU(PUKAIIMNA XMMUYECKHUX AIIEMEHTOB.
[lonsaTue o rpyImax CXoAHbIX AIEMEHTOB (1LET0YHbIEC U
I1€JI0YHO3EMENIbHBIE METAJLIBI,I'AIOTEHbl, THEPTHBIE Ta3bl) .
54 | DieMeHTbl, KOTOpbIe 00pa3yloT aM(oTepHbIE OKCUIBI U
THIPOKCHIBI
55 [lepunoanueckuii 3aKOH ¥ IEPUOJUYECKAS CUCTEMA
xumuyeckux snementoB [, Y. Menneneesa. [lepuopl,
TPYIIBL, MOArPYbl. ODUIUUECKUI CMBICI TIOPSIKOBOTO
HOMEpa 3JIEMEHTa, HOME- POB [IEPUO/ia U TPYIIIIHL.
56 | Crpoenue aromoB. CocTaB aToMHBIX siep. M3oTomsl
57 | Dnextponsl. CTpOEHUE NEKTPOHHBIX 000J0UEK aTOMOB
nepBbIx20 XUMUYIECKUX AJICMEHTOB MEPUOANIECKON CHCTEMBI
J.1.MeHnneneeBa
58 | XapakTeprcTHKa XUMHIECKOTO 3JIEMEHTA 0 €T0 MOJI0KEHHUIO
B nepuoauueckont cucreme J[.V1. Menneneesa
59 | 3HaueHue NepuoJUUIECKOro 3aKOHa
U TIEPUOINUECKON CUCTEMbI XMMUYECKUX AIIEMEHTOB JIJIsI
pa3BUTUA HayKu U NpakTuku. [I. 1. Mennenees — y4€HsIn,
NeJIaror U TPakIaHuH.
Tema 9. Xumnueckasi CBA3b.
OKuCIANTEBbHO-BOCCTAHOBHUTE/IbHbIE PeaKIMHU
(81)
60 | DNeKTpOOTPUIIATENHHOCTh ATOMOB XMMHUUECKUX DJIEMEHTOB
61 | MonHas xumMu4ecKast CBSI3b Hudposas
naboparopus
RELEON
Hudposoit gaTamk
TeMIIepaTypbl
MJIATUHOBBIN; TaTUYUK
TeMIIepaTypbl
TEPMOITAPHBIN
62 | KoBaneHTHO-TIOJSIpHAS CBSI3b Hudposas
naboparopus
RELEON
Hudposoit gaTuamk
TEeMIIepaTypbl
IIJJATUHOBBIN; TaTUUK
TEeMIIepaTypbl
TepMONaPHbBINA
63 | KoBaneHTHO- HenousipHas CBS3b

64-

CreneHp OKUCICHUSI




65

66- | OxuciauTenpHO-BOCCTaHOBHUTENbHBIE peakuuu (OBP).

67 [Iporecchbl OKHCIEHUSIH BOCCTaHOBICHNS. OKUCIUTENN U
BOCCTaHOBHTEITH.

68 | KontpoasrHas padora Ne 3




KanenpapHo-temaTuieckoe NJIaHHPOBaHHe 10 XMMHH 9 Kj1acc

2 yaca 68 yacos

Ne | Tema paznena u ypoka Komu | Jata | Hcnonv3oseanue
YEeCTB | IIPOBE | obopyodosanus
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 XUMUYECKHUX 2JIEMEHTOB 1
HEPBBIX TPEX NMEPUOJIOB, KAJIN, KaJIbIU U UX COCUHEHUI B
COOTBETCTBUH C IIOJI0KEHUEM DIIEMEHTOB B IEPUOANIECKON CUCTEME
Y CTPOEHUEM UX aTOMOB
3 Knaccuduxaiys 1 HOMEHKIaTypa HEOPraHUUECKUX BELIECTB 1
(MexyHapoHasi U TPUBUAIIbHAS)
4 XMMHUYECKHE CBOWCTBA BELIECTB, OTHOCAIIUXCS K PA3INYHBIM 1
KJaccaM HEOPraHMYECKUXCOEAUHEHUM, X TeHeTUYECcKas CBSA3b
HEOPraHUYECKUX BELECTB
5) CtpoeHue BemecTBa: BUbl XUMUYECKON CBSI3U. THIIBI 1 Ludposas
KPUCTAITIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BELECTBA OT TUIIA naboparopus
KPUCTAIIMYECKON PEIIETKH . RELEON
Hudposoii naTumk
TeMIIepaTypbl
TIJIATUHOBBIN
6 KonTtponbHas padotaNel 1
Tema 1. OcHOBHbIE 3AKOHOMEPHOCTH XMMHYECKUX
peaxkumi
(44)
7 Knaccupuxarys XMMHYECKUX peakuuii o pasInyHbIM 1
IPU3HAKAM.
8 [Tonsitue o ckopoctH xumuyeckoi peakuuu. [lonsariue o romoreHusix | 1 [Mudposas
Y TETEPOrE€HHBIX PEAKIMSX . naboparopus
RELEON
Hudposoii naTank
TeMIIepaTypbl
TIJIATUHOBBIN
9 ITonsiTHe 0 XUMHYECKOM paBHOBeCHU. DakTOPBI, BAMSIONIME HA 1 Mudposas
CKOPOCTbXUMUYECKON PEAKIMU U IIOJIOKEHNE XUMUYECKOTO naboparopus
paBHOBECHS . RELEON
Hudposoii naTank
TeMIIepaTypbl
TIJIATUHOBBIN
10 | MexaHu3M OKHMCIUTENbHO-BOCCTAHOBUTENBHBIX pEAKLINI 1
(27IeKTPOHHBIN OaaHC OKUCIUTEIBHO-BOCCTAHOBHUTEb- HOU
peakium).
Tema 2. DaekTpoauTHYecKasi AUCCOMANNA. XUMUYECKHe
PeaKkIMu B pacTBOpax
(8w
11- | Teopust 2MEKTPOITUTHUECKON AUCCOLMALUH. DIEKTPOIUTHI U 2 [Tudposas
12 | HesnexrponuThl. Katronsl, aHMOHBI. MeXaHU3M AUCCOLM-ALNN naboparopus
BEIIECTB C Pa3IMYHBIMU BUIAMH XUMUYECKOU CBsI3U. CTereHb RELEON




Jucconuyanuu. CuibHbIE U c1a0bIe SJICKTPOJIUTHI

Hudposoii natumk

ANEKTPOIIPOBOTHOCTH
13- | Peaxrun wonmHOr0 06MeHa, ycIOBHS HX NpoTeKanus. MoHHbIe Lndposas
14 YpaBHEHUS PEaAKIHM. naboparopust
RELEON
Hudposoii garuuk
ANEKTPOIPOBOTHOCTH
15- | XuMuyeckre CBOMCTBA KUCIOT, OCHOBAHHUH U COJICH B CBETE
16 | npeacraBieHuid 00 AMEKTPOIUTHUCCKOMN IUCCOUAIINN
17 | IlonsTre 0 TUAPOIMU3E COJIEH.
18 | [Ipaktuueckas padota Ne 1 PereHue sKCriepuMeHTaNbHBIX 33/1a4 Hudporas
0 TEMe naboparopus
RELEON
Hudposoii garuuk
AIEKTPOIIPOBOTHOCTH
Tema 3. O0masi XapaKTepuCcTUKAa XUMUYECKHX 3JIEMEHTOB
VIIA-rpynnel. I'ajorenni (4 1)
19 | O6mias xapakTepucTuka rajoreHoB . OCOOCHHOCTH CTPOCHHS aTOMOB
ATUX 3JIEMEHTOB, XapaKTEPHbIE AJISI HUX CTETICHU OKUCIICHHS.
CrpoeHnne 1 Gpu3nMyecKre CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB
20 | Xumuyeckue CBOMCTBA Ha MpUMeEpeE XJIopa (B3auMOIeHCTBHUE C
MeTaJJlaMH, HeMeTajllaMu, I1esiodamu). XjopoBoaopo. CosnsHast
KHCIIOTA, XUMUYECKHE CBOWCTBA, MOJTyUYeHUE, MPUMEHEHHE.
21 | duznonoruvyeckoe JEMCTBHE XJIOPa M XJIOPOBOAOPO/Ia HA OPraHU3M Hudposas
qesioBeKa. BaxkHelme XI0puIbl 1 UX HaX0XK/ICHHE B TIPHPOJIC . nmaboparopus
RELEON
22 [MTpakTnueckas padora: Hudposas
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 | OOwas xapakrepucTuka nemMeHToB VIA-rpynmsl. Oco6eHHOCTH
CTPOEHHMS aTOMOB ITHX JJIEMEHTOB, XapaKTEePHBIE I HUX CTEIICHH
OKHCJICHUS
24 Ctpoennen (usndeckre cBOHCTBA MPOCTHIX BEIIECTB —
KHUCJIOPO/ia U Cephl.
ANOTpONHBIE MOAM(DUKALIMH KMCTIOPOJIA U CEPhI. XUMUYECKHE
CBOWCTBA CEPHI.
CepoBonoposi, cTpoenue, (pu3nueckue 1 XUMHYECKHE CBOMCTBA.
OKCHIBI Cephl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB
25 | CepHas kuciora, hpusndeckue [Tudposas
Y XUMHYECKHE CBOMCTBA (00IIHME KaK MPeCTaBUTEN KIacca KUCIOT n1abopaTopus
U crienuduyueckue), mpuMeHeHne RELEON
Hudposoit gaTanx
JIEKTPONIPOBOJHOCTH
26 | XuMHUYECKUE peaKIiH, JexKalliue B OCHOBE POMBIIIIEHHOTO
crocobanomydeHus cepHor KUCa0Thl. COMM CEpHOM KUCIIOTHI.
27 | Haxoxnenue cepsl U €€ COEqMHEHUN
B MIPUPOJIE. XUMHUECKOE 3arps3HEHNUE OKPYKAIOIIECH Cpe/Ibl
COCZIMHEHUSAMHU Cepbl (KUCIOTHbIE 0K, 3arpA3HEHHEBO3IyXa U
BOJIOEMOB), CITOCOOBI €T0 MPEAOTBPAIICHHUS
Tema 5. O0mas XapaKTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB
VA-rpynnsl. A3ot, ¢pocdop u ux coequnenus (7 1)
28 | OOmas xapakrepucTuka 3eMenToB VA-rpynmsl. OcoOeHHOCTH




CTPOCHUA aTOMOB 3TUX 3JICMCHTOB, XaPAKTCPHLICJISI HUX CTCIICHU
OKHMCJICHHA

29

A30T, pacripocTpaHeHUEe B IPUPoOJIe, HU3MUECKUE U XUMHYECKUE
cBoiicTBa. KpyroBopot azora B mpupoze

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

Hudporas

naboparopus

RELEON
Hudposoii garuuk
AJIEKTPONIPOBOTHOCTH

32

XUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEabl COCAMHEHUSAMU
a30Ta (KUCIOTHbIE JIOKAHU, 3arps3HEHHE BO3/1yXa, IOYBBI 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-rpynnsl. Yriepoa v KpeMHUH U X COeUHEHUS
(8u)+ 1

35

Yraepon

36-
37

Okcuapl yriepoaa, ux (1)I/I3I/I"IGCKI/IC 1 XMMHYECKHE CBOHCTBA.

38

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

39

[lepBoHavanbHBIC TOHATHS 00 OPTaHMYECKHUX 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

Hudposas
naboparopus

RELEON
Hudposoii gatunk
AIIEKTPOTIPOBOTHOCTH

42

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

[Tudposas

nabopaTopus

RELEON
Hudposoit gaTanx
JIEKTPONIPOBOJHOCTH

43

KonTponbnas pabora

Tema 7. O01Me cBOIICTBA METAJJIOB
(449)

44

OOrm1as XapakTepUCTUKA XUMHUUECKUXIIEMEHTOB — METAJIOB Ha
OCHOBAHUHNUX IT10JIOKCHHUA B nepmozmqecxoﬁ CUCTEMC
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 moy4eHus: MeTaioB. [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 | llenounsie metaibl. [lonokeHue B NeprOANIECKON 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 | [IpuMeHEeHHE IEIOYHBIX METAIOB H HX COCIMHCHHIL. 1
53 | lllenoyHo3emMenbHbIC METAIIBI MArHUMA U KaJIbLIUI, CTPOCHUE 1
aromoB. [lonokeHne B IEpHOANYECKON CHCTEME XUMUYECKHX
snemenToB /. 1. MeHneneena.
Haxoxnenue B npupoje
54- | ®uznueckue U XUMHUYECKHE CBOMCTBA Kb M MarHHs 2
55
56 | Baxueiimme coefMHEHNS KabIMs (OKCUJI, THIPOKCH]I, COIIH). 1
57 | XKecTkocTh Bo/IbI M cIOCOOBI ee ycTpaHenus. [Ipaktuueckas pabora | 1
No 6. )KécTkoCTh BOJIBI 1 METO/IBI €€YCTpaHEHHS
58 | AnroMuHMIL. 1
59- | ®usnueckue NXUMUUECKUE CBOWCTBA. AM(OTEpHBIE CBOWCTBA 2
60 | oxcuaa M TUIPOKCHIA
61 | XKemeso. 1 [udposas
naboparopus
RELEON
Hudpooii naTunk
JTABJICHHUS
62 | ®usnyeckue U XMMHYECKHE CBOICTBA JKene3a 1
63 | Okcmer, rugpoxcus i comn sxenesa(ll) 1
u menesa(HlIﬁ) .
64 | Ilpaktiueckas pabota Ne 7. PemeHne skcrnepMMeHTaIbHBIX 33424 IO | 1 Hudposas
Teme «MeTasuibD . naboparopust
RELEON
Hudposoit naTumk
JTABJICHUS
65 | KontposbHas pabora Ne3 1
Tema 9. BemecTBa 1 MaTepHuaJjbl B )KM3HH YeJI0BEKa
B4
66 HoBsle MaTepuansl u TeXHOJOTHH. BelecTBa 1 MaTepuanbl B 1
HOBCETHEBHOMKM3HH YeNIOBeKa. XMMHUS U 3/10POBBE.
besonacHoe Mcnonp30BaHNe BEIIECTBY XMMUIECKHX pEaKIuii B
OBITY.
67 [IpupoHble UCTOYHUKH YIJI€BOAOPOIOB(Yroib, IPUPOIHBIN ra3, | 1
He(Th), MPOIYKTHI UX EPEPaOOTKH, X POJIb
B OBITY U IPOMBIIUICHHOCTH
68 OCHOBBI HKOJIOTHYECKON TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE 1

OKpYXaro- 1ei cpeipl (MpeaeabHO JOMyCTUMask KOHIIEHTPAIUS
BeriectB — [1JIK).
Pob XuMuu B perieHnn SK0JI0THYeCKUXITPOOIeM







TOUKA \!pocm

JladopaTopHbIe padoThI
8 kJ1acc
Ilpakmuueckan paboma Ne 1. «H3yuenue cmpoenus naameHu»
Teopernueckas yacTb: ['opeHne — CIIOXKHBIN MPOLIECC, COMPOBOKIAIOIIMICS BbIIECICHUEM DHEPIUH, KaK IIPaBUIIO, B
BUJIE TEIlJIa U CBeTa. Pa3inyaioT roMOreHHOe ropeHue (Harpumep, npu padoTe ra3oBoii FrOPENiKH), 1 TeTEPOreHHOe ropeHre (Harpumep, TopeHue
CIUpPTa U CyXOro ropr4ero). B paccMoTpeHHbIX TpuMepax Ijiamsi MMEET CXOJHOE CTpOoeHHE. B HEM MOKHO BBIJEJIUTH TPU YaCTH.
BHyTpeHHUI KOHYC TEMHOTro mBeTa (B cllydae ra30BOM TOPEJIKM CHHErO 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
takxke oOpasyercs N2). IIpum sToM ocTaércsi M30BITOK KHCIOPOJA, KOTOPBIM NPH BBICOKOH Temmeparype 00J1aaeT BBICOKON OKHUCIMTENbHOM
AaKTUBHOCTBIO, TIO9TOMY BHEIIHSISI YacTh IUIAMEHM Ha3bIBA€TCS OKUCIWTENbHOW. lcmosiw3ys mojayB Bo3ayxa, MOXKHO YBEIMUUTH TeMIEpaTypy
TJIAMEHHU.
[pakTuyeckas yacTh: Llenpb onbITa: U3y4UTh CTPOCHUE JIAMEHH, ONIPEIEIUTh TEMIIEPATYPy B Pa3HbIX €ro 30HAX MPU UCTIOIb30BaHUH PA3IUYHbBIX
MCTOYHHMKOB TEIUIA .
Ilepeuensy oamuuxoe yughposoii 1abopamopuu: NaTINK TEMIEPATYPbl TEPMONAPHBIIL.
HononnumenvHoe 060pydosanue: TATUB C 3AKUMOM; JeprKaTesb s MPOOHUPOK; CIIUPTOBKA .
Mamepuanvt u peakmugol: CIAPT STUIIOBBIN; CyX0€ rOproyee; cBeya.
Texnuka 6e3onacnocmu.
1. PaGota cBs3aHa ¢ OTKPBITHIM IJIaMEHEM — OeperuTech 0XkKora.
2 . TepMomnapa nocje u3BJIeUYEHHUs U3 IJIaAMEHU OCTBIBACT HE cpa3y — Oeperutech oxora. 3.B cnupToBKe COAepKHUTCS TOproyast >KUIKOCTb.
Hucmpykyus k 6b1noaHenuio:
1.IToaxmrounTe BEICOKOTEMITEPATYPHBIN JATUUK (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 TaTYUK TEMIEPATYPHI B CIACAYIONIYIO TOUKY IJIAMEHHU B COOTBETCTBUU CO cXeMOU. J[J1s aToro ocnabinsiite MyhTy u
nepemerniaiite e€ (BMecTe ¢ JAKOW U TaTYNKOM) B HY)kHOe MecTo. Kor/ia mokasanust cTabHIn3upyroTcsi, CHOBAa 3aHOCUTE 3HAYCHUE
TEMIIEpaTypbl B COOTBETCTBYIOLIEH TOUKE HA CXEMY .
4 . Tak u3MepbTe TEMIIEPATYPY BO BCEX TOUKAX IJIAMEHH, OTMEUEHHBIX Ha cXeMe . O . [loBTopuTe NelicTBUS CO CBEUOU U CyXUM FOPIOYHM.
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6.00parute BauuManue! [Ipu U3ydeHnU CTPOCHUS IIAMEHHU CYXOTr0 TOproYero ucnoib3yercs 1/4 yacts Tabnerku. Kycouek roprodero moMeraoT Ha
KEepaMHUUECKYIO 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?
PesynbTaThl n3MepeHnii/Ha001eHui

lcTouHNK Temmnepatypa okosno ¢putwis [Temneparypa B cpeHei Temmneparypa B BepxHeil [Uto oOpa3oBanoch Ha
Ne  rentoTsl (KycouKa roproyero) 4aCTH IJIAMEHU 4aCTH MJIAMEHU HOBEPXHOCTHU IPOOUPKHU

CnuproBKa

Caeua

Cyxoe roprouee

Bv1600b1:

B BBIBOAAX yKa3aTh, KAKOW MCTOUHUK TEIJIOTHI MPEANOUYTUTEIHHO UCIIOJIb30BaTh B XMMUYECKOH J1JaOOPaTOPUH U IIOYEMY .

Konmponvnvie 6onpocwi:

1 . Kakoii uctouyHuk raMenu 0ot ucrnonb3oBan? 2 . Kakas yacth miamMeHu 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 CBEYH B J1a0OPaTOpUU BMECTO

CIUPTOBOK?

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

[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 MPOOUPKY B IITATHBE, IPOTPETH BCIO MPOOUPKY, a 3aTEM TY YaCTh, II€ JISKUT BEIIECTBO .

(ITpaBunbHBIN OTBET: 4 .)

8.3amanue U1t pa3BUTUS QYHKIIMOHATIBLHOW IPaMOTHOCTH

B xnure Maiikna ®@apanes «cropus cBeun» aBTOp OMKUCHIBAET OIBIT, KOTOPBIM OH IEMOHCTPUPOBAJ HAa CBOMX JEKIUAX. B muams

CBEYM OH MOMEIIAT U30THYTYIO CTEKISIHHYIO TpYOKy. OMH KOHell TpyOKH OmycKaJicsi HelaJeKo OT (GUTHIIS, BTOPOU BBIBOJIMJICS Ha

HECKOJIbKO CAHTMMETPOB OT IJIaMeHU. Uepe3 HeKOTopoe BpeMs K KOHILY TPYOKH IMOJAHOCHIIN ropsiyto ayuuny. [lossusinock

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

Otger: B 3T0if yacTu mimamMeHn NpouCcXoaUT UcnapeHue napaduna. [Tapsl mapaduna Ha Bo3ayxe, PH MOKUTAHUH, 3arOPAIOTCSL. ~
Puc. 2. OnbIT ¢ u1aMeHeM cBeun



JleMOHCTpanMOHHBI 3KcniepuMeHT Ne 1. «Bwvidenenue u noznowienue menia — npu3HaK Xumuueckoul peakyuuy
Teopernueckasd 4vacte. Pabora mpoBoautcs mnpu uzydeHuud Tembl «[Ipu3HAKM XUMUYECKHX peakiuil». Brinenenue 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 TeIla MPH XMMUYECKHX peakiusx. CBs3aTh MOKa3aHHS
JlaTYMKa TEMIIEPATYphl C OCA3ATEIIbHBIMUA OLTYIICHUSMH.

Ilepeuenv oamuuxos yugposou rabopamopuu: JATINK TEMIEPATYPHI TIIATUHOBBIMA.

HononrnumenvHoe obopyoosanue: TBa XUMHUYECKUX cTakana (50 mit), MpoMbIBaiIKa C TUCTULTUPOBAHHOMN 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, ruapokap6onat 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
BbIJICJICHHE Ta3a M yBEJIMYEHUE TeMieparypbl. JKenatenbHo (eciu peakius UAET He CIUIIKOM OypHO) MPOWTHU MO KIAcCy M JaTh MIKOJIbHUKAM
NOTpOraTh CTakaH, YTOObI YOETUTBCS, YTO €ro COAEpKUMOe pazorpesnock. OTMETbTE MaKCUMAJIbHYIO TeMIeparypy pactBopa. llomyueHHbIN
pe3ynbTaT 3aHECUTE B TAONHUILY .

2.IIpomoiiTe naT4mk Temmeparypbl Bojgoi. B crakan Haneiite ykcycHyro kucinoty Ha B 1/3 no Beicote. M3mepbTe €€ Temiieparypy.

HeGonpmmmmu moprusiMi  HachIIbTE THUAPOKAPOOHAT HATPHS, IMOMEIIMBAs JaTYMKOM Temmeparypbl. OOpaTuTe BHHMAaHHE UIKOJIBHUKOB Ha
BBIJICJICHHE Ta3a - IPU3HaK XuMHueckoi peakuuu. [locMoTpute, kak u3meHsiercs temmeparypa. OTMETbTe MUHUMAIBHYIO TEMIIEPATYPY PacTBOpA.
[ToyueHHbIl pe3yapTaT YYEHUKH 3aHOCT B Ta0nuily.  Pe3ynbrarhl n3mMepenuii /Ha0Io1eHui

TOUKA \! POCTA

Pearupyromue Bemectsa HauanpHas Temneparypa MakcumanbHast/MUHUMAaTbHAsT Brinenenue iy norsorieHne
pacTBopa TeMIepaTypa pacTBopa TEIIOTHI

PacTBop 1mienouun u amroMUHUI

PacTBOp yKCYyCHOM KHCIIOTBI U COAa

Bv1600b1: YKa3aTh MPU3HAKN XUMUYECKUX PEaAKIIUH.

Konmponvnvie 6onpocwi:

1 .IlpuBenuTe npuMephl peakinii, IPOTEKAIOUINX C BHIJCIICHUEM TETLIOTHI.

2 JIyis mojTydeHusT HeraréHoH N3BeCTH Mell TIPOKAJIMBAIOT MPH BBICOKOH TeMIteparype. K kakoMy THITY MOXHO OTHECTH 3Ty PEaKInio?

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

1.I'openue cBeun, BeIMaZeHUE JOXKICBBIX Kanenb, KulieHue BoAsl  2.CkucaHue s0J09YHOTO COKa, CKUCAHHE MOJIOKA, paCTBOPEHUE Meja B YKCyCe
3.TasHue cHera, IUIaBJICHUE CBUHIIA, TPOTYXaHUE KYPUHOTO sidlia 4.00pa3oBaHKe TyMaHa, TOPEHHE OCHTaIbCKOW CBEUH, TOPEHUE TPUPOTHOTO
raza
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JleMOHCTpauMoOHHbI SKcniepuMeHT Ne 2. «Paznoscenue 600bl 31eKmMpuiecKum mokom»

Teopernueckas yacte. [lepea Hauamom padoOThHI cieayeT 0OCYAUTh CO MIKOIbHUKAMU BOMPOC: MPOCTHIM HIIM CJIOKHBIM BEIIECTBOM SIBJISIETCS] BOAA.
[Tocne BELABMKEHHS YYAIIMMUCS PA3IMYHBIX THIIOTE3 YUUTENb IPOCUT IPEATIOKUTH BAPHAHTHI UX HIKCIIEPUMEHTAIBHOM ITPOBEPKH.

OOBIYHO 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.

HononnumenvHoe o06opyoosanue: TPUOOP [UIsl ONBITOB C SJICKTPUUYECKUM TOKOM; HCTOYHUK [IOCTOSHHOTO TOKa: MHPOOMpPKH - 2 MIT.,
IPOHYMEPOBAHHBIC; TYYHHKA; CIUPTOBKA; MPOOKU — 2 IIT, MUHIIET .

Mamepuanst u peakmuewt. cnupt dTUI0BBINA, 10%-HbBIH pacTBOpP IIEIOYH.

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

Unempyrkyusa k evinonnenuro: 1.3anomHUTE SIEKTPOIUTHUECKYIO BaHHY M JIEMOHCTPAIMOHHBIE MPOOUPKH PACTBOPOM JIIEKTPOJIUTA 3apaHee, 10
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 TpoOUpKax HaOepETCs OKOJIO 6 MJT BOJOPO/Ia U 3 MII KHCIIOPO/Ia .

5.00paTuTe BHUMaHUE Ha pa3jindyHble 00BEMBI COOpaHHBIX Ta3oB. [IpoOMpKM MIIOTHO 3aKpoiiTe MpoOKaMM MOJ CIOeM 3JeKTpoiuTa. Tieromien
JYYMHOW OTpeNeNnTe HaIWMYhe KHCIOpOAa B MPOOHPKE, TOpsIIel JIydHHON MOJOXKTHTE BOIOpOJ. [Ipemnokure ydammmcs 3aHECTH pPe3yNIbTaThl
HaOIr0ieHui B TabIuILy. Pe3ynpTaThl Ha0II0IEHUH

Howmep npobupku O0béM raza HaszBanue raza

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, peACTaBIeHHbIe 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 (ﬂ
r— | = \ E_//E%
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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 TUIOTE3bI, TPEOYIOINE SKCIIEPUMEHTAIbHON npoBepku. [Ipu oOcyxkaeHnu NnpenioKeHHBIX 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, NMOCBSILEHHBIX OTKPBITHIO 3aKOHA COXPAHEHHsS MacChl BEILIECTB,
GOopMyITUPYIOT 3aKOH, MPUXOAIT K BBIBOJY, YTO Macca BEIIECTB B XOJE PEAKIUU JOJKHA OCTABAThCS TOCTOSHHOW. J[0OMBIIMCH MOHUMAaHUS
JAHHOTO TE3UCa, YUUTEIb IEMOHCTPUPYET SKCIIEPUMEHT .

ITpakTuyeckas 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
HaOJI0al0T, YTO B TeueHHe ~1 MHMH paBHOBECHE BECOB HApYIIAETCs, Yalllka C Topslleid CBe4oil MOJHMMAETCsl BBEpX. YdalluMcs 3aJaroTcs
Bompockl: «Kak MOXHO 00BscHUTH HaOmromaemblii pakt? Kak 3TOT (hakT cormacyercs ¢ 3aKOHOM COXpaHEHHsI Macchl BemiecTB?» OOcyxIeHHe
JTAHHBIX BOIIPOCOB MPUBOAMT yHaIIUXCs K MBICIH O TOM, YTO SKCIEPUMEHT IPOBEAEH HEKOPPEKTHO, CIIEAYeT U3MEHUTh KOHCTPYKIIHIO prOopa.
VYuurens 3apaHee 10JKEH MOATOTOBUTH KOJIOY AOCTATOUHO OOJIBIIOrO 00bEMa C XOPOILIO MOJOrHAHHONW MPOOKOM, B KOTOPYIO BCTaBJIEHA JIOKEUKa.
B noxeuke 3akperuisercss cBeda. Bech mpuOop B cOope 3apaHee ypaBHOBelMBaercss Ha Becax (puc. 8) . Korma
yyauecsi IpUXosT K BBIBO/Y, UTO OMBIT CIEAYET MPOBOAUTH B 3aKPHITOM MpHUOOpE, YUUTENTh AJOCTAET BECHI € KOO0,
3a)KUTaeT CBEeUY, 3aKPEIUIEHHYIO B JIOKE€UKE, BHOCUT B KOJIOY M IJIOTHO 3aKpbIBAeT. Y4aluecs BUIAT, YTO paBHOBECHE
BECOB HE HAPYIIIAETCS B XOJIE€ BCETO IKCIIEPUMEHTA .

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

BoiBoabI:

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

3anmanus s pa3BUTHS (PyHKIIMOHAIBHON IPaMOTHOCTH

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

2.J1ns1 mpUroTOBICHUsT MSICHOTO OylibOHA MOBap B3sUT Kycok msica maccoi 1 kr . Ilocme Bapku kycok msca cran BecuTh 800 r . [Touemy macca
W3MEHUIIACH?
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JlemMoHcTpanMoHHBbIH KcepuMeHT Ne 4. «OnpeaesieHre cOCTaBa BO3YXa»

Teopernueckas uyacte. llepea mpoBeneHUEM SKCIEPUMEHTa ydYallUMCs HEOOXOIHMMO OOBACHUTH YCTPOHCTBO

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

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

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

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

Huempykyus K 8blnoHeHuio:

1.Kpucrannuzarop HanoJoBHHY 3anolHUTe Bo1oi. Ha moBepxHoCTh BoabI moMecTHuTe (hapdopoByro vamky ¢ 1—1,5 r cyxoro kpacHoro docdopa.
2.00pature BHUMaHHE Ha HEOOXOIMMOE YCIOBHE SKCIEPUMEHTa — BIAXHBINA (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 KOJOKOI MIpoOkoil. Komokon 3amonHsieTcs TycThIM O€NbIM JBIMOM, COCTOSAILIMM U3 4YacTH4eK (HochopHOro
AHTUJIPHTIA.

5.1Ipu ropenun ¢ochopa 00bEM BO31yXa BHYTPH KOJIOKOJA BHAYaje OT HArpeBaHHs HEMHOIO YBEJIWYHMBAETCS, @ YPOBEHb BOJBI B KOJOKOJIE
noHmxkaercsi . [lo Mepe pacxomoBaHHMsS KHCIIOpOJa IUIaMs TOCTeNeHHO racHeT. benbiit ¢ocdopHblii anrmapun pactBopsiercss B Bome . Cocyn
OXJIaX/1aeTCsl, ra3 B KOJIOKOJIE TIOCTETNIEHHO YMEHbIIaeTcsi B 00bEMe . YPOBEHb BOJIbI B KOJIOKOJIE TIOBBIIIAeTCs . B kpucramimzarop goneite BOAbI B
TakoM 00beMe, 9TOOBI BHYTPH U CHAPYKH KOJIOKOJIa YPOBHU OBLTH OMHAKOBBI M COBIAIAINA CO BTOPBHIM JCJICHHEM KOJIOKOJIA.

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

Pesynbrarsl HaOMIOICHUT

Ywucno nenenunii B mpudope, Ywucno nenenuii B mpudope,
3al0JIHEHHBIX BO31yXOM (110 3aIl0JIHEHHBIX ra3amMu (Iocie Kakoii ra3 npopearuposain?
MPOBEJICHUS PEAKIIVIH) MPOBEJICHUS] PEAKIIVH)
BroiBoabi:

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

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

4.Kakoii ra3z ocTayicsi B KoJIOKoJIe rmocie cropanus pocdopa? 5.3ananus 1 noarorosku k ['MA, BITP

VYkaxuTe, B KaKylo IPYIITY BXOJST BEIIECTBA, 3arPA3HIONINE BO3AYX:

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



TOUKA \!pocm

9 kiace

JdemoHcTpaunoHHbIH dIkciepuMeHT Ne 1. «TemnoBoii 3¢ dekT pacTBOpeHHs BellleCTB B BOJIe»

Teopernueckas 4vactb. PacTBopeHue BemiecTB mpeAcTaBiIsieT co0OM clIoxHOe (U3NKO-XUMHUECKOE SBJIEHHE, 3aBUCAIIEE OT IPHPOJIB
PacTBOPEHHOTO BEIIECTBA U PACTBOPUTENS, OT TEMIIEPATyphl U KOHIICHTPALUU 00pa3yIOIIErocsi pacTBOpa.

IIpu pacTBOpeHMH KPHUCTAUIMYECKUX BELIECTB B BOJE IPOUCXOIAT TPU OCHOBHBIX Ipouecca. l.PaspymenHue KpuCTalTIM4ECKON pEIIETKH
pacTBOPSIEMOro BEILIECTBA — IHIOTEPMUYECKUI IpoLIECC.

2.'uppartanus, T.e. B3auMoJieiicTBHE YacTUl] (MOHOB MJIM MOJIEKYJI) pPAaCTBOPSIEMOI0 BEILECTBA C MOJIEKYJIAMHU BOJIbl — 3K30TEPMHUUYECKHM MpoLecc .
3.IlepeHoc THAPATUPOBAHHBIX YACTUI[ OT TPAHMUIIBI KPUCTAI-PACTBOP B OOHIMI 00BEM pacTBOpa, 3TOT MPOIECC HE COMPOBOXKAACTCS HU
BBIJICJICHUEM, HU TIOTJIOIICHUEM TEIUIOTHI.

B 3aBucumocTtu ot TOTO, TEMI0BOH 3(p(PeKT Kakoro U3 AByX MPOLECCOB (pa3pylIeHHEe KpHCTalia MM TUApATalys 4acTUll) mpeodianaeT, oouui
TeT10BOM 3P PEKT pacTBOPEHHsI MOKET ObITh BEJIMYMHOM MOJIOKUTEIBLHON MU OTpULIATEIbHOM.

[pakTuyeckas 9actb. [{enb pabomul. ONPEACTUTH TETIIOBOH 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.; CTEKJIIHHAS MMAI0YKa; MPOMBIBAJIKA; MEPHAs MPOOHUPKa; IATeIh — 2 T .
Mamepuanet u peakmugei: cepHasi Kuciiora (KOHII .); THIAPOKCUI HATPHS KPUCTAIUINYECKU; HUTPAT aMMOHHUS .

Texnuxa o6ezonacnocmu: 1.CepHas KHUCIIOTa M THUJPOKCHJ HATpHsl SIBJISIOTCS arpecCMBHbIMM BemiecTBamMu. HeoOxonumo octeperatbcsi HX
NOTIAJaHusl Ha KOXKY M oaexay. 2.bepeus rnaza! 3.HeoOxoaumo MOMHUTH NpaBuiio pasBefeHus kuciorT. 4.Ha pabGoueM MecTe NOKHBI OBITH
HelTpanu3yoolue cpeactsa: 2%-Hble pacTBOPbHI THPOKapOOHATa HATPHS U YKCYCHOM KUCIIOTHI.

Hucmpykyus K 6b1noaHeHUIo:

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

3.01™eppTe 10 M KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTBHI U MENJIEHHO, IIPU NEPEMEUIMBAHUN PACTBOPA CTEKISHHOW NMAJOYKOM BIMBANTE CEPHYIO
kuciaotry. OOparuTe BHUMaHUE Ha MOPSIOK CMENIMBAHUS BOJbI U cepHOM KuciaoTel! Creaute 3a U3MEHEHMEM TEMIEpaTypbl NMPU PACTBOPEHUU
kucinoTsl. Hanbonee Bricokoe MOKa3aHue TeMIIEpaTyphl 3aHECUTE B TaOIUILy. JlaTUnK TIIATENBHO TPOMOMNTE BOJOM.

4.Bo BTOpOHM CTakaH MOMECTUTE OKOJIO 8 T TBEPJAOrO MOpPOIIKA THApOKcuaa Hatpusa u BiaeuTe 50 mur BoApl. ONyCTUTE NATUMK TEMIEPATypbl U
nepemMeniaiire pactBop. OTMETbTE caMO€ BBICOKOE 3HaYEHHE TEMIEPATyphl. TIIaTEIbHO MIPOMONTE JATYUK BOJOM.

5.B Tpetnii cTakaH HachIIbTE 15 I' METKOKPUCTAIUIMYECKOTO HUTpaTa aMMOHUS U npuiieiite 50 M1 Boasl. OnycTUTe 1aTYMK TEMIepaTypbl U OBICTPO
nepemeniaiite pacrsop. Haubosnee HU3Kk0e 3HaUeHNE TEMIIEpaTyphl 3aHECUTE B TaOIHUILY.

PesynpTarhl n3mMepeHuil/Ha0o 1eH i

Hccnenyemas cucremMa JIMCTHIUIMPOBAaHHAS BOJIA Bona + H2SO4 Boxa + NaOH Bozna + NH4sNO3

Temneparypa, °C

Buvisoowr:

OTpa3uTh, Kakol TEIIOBOM 3P (eKT mpeodIiaacT Mpu PaCTBOPESHUH B BOJIC CEPHOM KHUCIIOTHI, HUTPATa aMMOHUS, THIPOKCH A HATPHSL.
Koumponvhwvie gonpocwi:

1.00BsIcCHUTE, TTOYEMY TIPH PACTBOPCHHUH OJHHX BEIIECTB B BOJIC BBIJICISICTCS TEIUIOTA, IPYTHX — ITOTJIOIIASTCS.

2.Ilpeamnonoxute TEII0BoOH 3P PEeKT mporiecca pacTBOPEHUS B BOJIE TUIPOKCHIA KAJIHSL.



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

Teopernueckas yacTb. [Ipu pacTBopeHUU B BOJie MOHHBIX COEAMHEHUN MOJIAPHBIE MOJIEKYJIbI BOJBI OKPYXKAIOT (CONBBATUPYIOT) 3apsiKEHHbIE MOHBI,
NepeBoJii MX B pacTBOp. MoOJEKyJsipHbIE COCJMHEHHUS COJBBATUPYIOTCS, HO HE PAcHajaloTcs Ha MOHBI . B mepBoM ciiyyae pacTBOp HPOBOJUT
IIEKTPUYECKUIN TOK, BO BTOPOM HET .

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

[TpakTHyeckas 4acTh.

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

Ilepeuenv damuukoe yugposol nabopamopuu: AATIUK SIEKTPONPOBONHOCTH . [lomomHutenbHoe oOopynoBaHMe: cTakaHbl Ha 50 MII; IITaTUB C
3a)KUMOM; MPOMbIBaJKa . MaTepuaibl U peakTUBBL: TUCTHUILIUPOBaHHAs BOAa; 1Mo 20 MJI 3TUIIOBOTO CIUPTA, OEH3MHA, KepocuHa; 5%-HOro pacTBopa
caxaposbl, pactBopa crupta (1:1), 5%-Horo pactBopa xjopuaa HaTpusi; 5%-HOro pacTBopa XJIOpOBOAOPOaa; 5%-HOro pacTBopa THIPOKCUIA HATPUS,
nmoBapeHHas coJib (TBEpAas), caxap (TBEPIBIN) .

Texnuka 6ezonachocmu. 1lpu paboTe ¢ TOPIOYNMU KUAKOCTSAMH (CIIUPT, OCH3UH, KEPOCHH) BOJIHM3H HE TOHKHO OBITH OTKPBITOT'O OTHSL.

HUnempyxyus k einonnenuio:

1.B crakan moMecTHTe MOBApEHHYIO COJIb U OIYCTUTE B CTaKaH JATYUK JIEKTPOIPOBOAHOCTH . [IpOBOIUT 1M COITb SNEKTPUIECKUAN TOK?
2.AHaJOTU4HbIE IEHCTBUS IPOBEIUTE € caxapo3oii . 3 . B crakan Haneiite 20 M rccieayeMoro pacTBopa.

4.0mycTuTe B HETO JaTYUK AJIEKTPOIPOBOIHOCTH, 3aKPEIUIEHHBINA B Janke mTaruBa. HaOnromaiiTe 3a M3MEHEHHUEM 3HAUCHUS 3JICKTPOIPOBOIHOCTH.
Korna noka3anus 1atymka nepectTaHyT U3MEHSTHCS, 3allUIINTE ero 3Ha4YeHHe B TaOIHUILy .

5.00parute BHHUMaHue! J[aTuuMK MOCIE KaXKIOTO OMBITa TIIATEIBHO MPOMBIBAETCS BOJOM. 6.3aTeM JAaTUYMK OIYCTUTE B CIIECAYIOUIUN PacTBOp .

AHaJOrH4YHbIe AEHCTBUS MPOJIETANTE CO BCEMU PACTBOPAMH. Pe3ynbTaThl H3MepeHuit

Ne onpita| HazBanue BemiecTBa, pacTBopa | 3Hau€HUE 3JIEKTPONIPOBOIHOCTH, MKCM/CM DNEKTPOIUT UIH HEAIEKTPOJIUT
1
2

Konmponvnsie sonpocoi:

1.O0pamiaroT BHUMaHUE, YTO HU JTUCTUJUTMPOBAHHAS BOJA, HA TBEPAAs COJIb HE TMPOBOJIAT DJICKTPUUECKOTO TOKA. TeM He MeHee pacTBOP COJIM B BOJIE
MPOBOAMT IEKTPUUECKUNA TOK. ITO 3HAYUT, YTO B PACTBOPE OTKYAA-TO MOSBISIOTCS MOABUKHBIE 3apsaabl. [log 3To HaOm0IeHe BBOJSAT ONpEeIeHNe
AJIEKTPOJIUTA U MEXAHU3M DJIEKTPOJIMTUUECKOU TUCCOIUAIUH.

2 . Bcerna nv BoAHBIE PacTBOPHI BEIIECTB MPOBOIAT dJIeKTpuueckuii Tok? He Bceraa, T.e. HEKOTOpBIE BEIIECTBA HE JAIOT MOHOB MPU PACTBOPEHUH .
DTO — BEIIECTBA C MOJIEKYIAPHON KPUCTATUIMYECKON peméTkol.  3.3amanus nis noarotosku k ['MA, BITP

A) K xoponio pacTBOpUMBIM AJIEKTPOIUTAM OTHOCSITCS:

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

b) DnexTpuueckuii TOK TPOBOJIUT:

1.pacTBOp ATUIIOBOIO CIUPTA; 2.pacTBOP MIUUEPUHA; 3.paCTBOP TIFOKO3bI; 4.pacTBOP TUAPOKCH/IA KAJIBIIMS.

JlaGopaTopHslii onbIT Ne 1. « Biusinne pacTBOpUTEJIsI HA TMCCONHALHIO



TOUKA \!pocm

Teopernueckas yacTb. Bo MHOIrHX XJIOpHAAX MEPEXOAHBIX METAJUIOB CBSI3M MMEIOT B 3HAYUTEJIILHOW MEpe KOBAJICHTHBINA Xapakrep . MamonosspHbie
pacTBopuTeNM (COUPT MM AleTOH) COJNbBATUPYIOT MOJIEKYJbl ILeaukoM. Ilpm no0aBieHMM BOABI OHA COJBBATUPYET HOHBI, BBI3bIBAs
JIEKTPOJINTUYECKYIO JUCCoLMaluo . L[BeT pacTBopa pu 3TOM U3MEHSETCS, a 3JIEKTPOIIPOBOAHOCT PE3KO BO3PACTAET .

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

Ilepeuenv oamuukos yugposoii rabopamopuu’. TaTIUK JIEKTPOIPOBOTHOCTH .

Jononnumenvroe 060pyoosanue: 1Ba BBICOKAX XUMUYecKHX cTakaHa (50 Mir); CTeKIISIHHAS TaI0YKa.

Mamepuaner u peaxmueswvr. CUCI2 6e3BoHBIH (MMeeT KOpUUHEBbIH LBeT . [loyyyaroT, HarpeBast KpUCTAUIOTUAPAT B YAIlIKe /IS BHINAPUBAHUS . XPAHIT
B IUIOTHO 3aKpPbITOM COCY/€); alleTOH WM CIHPT .

Texnuka 6ezonachocmu: 1 . CnupT M aleToH — roprouue BemectBa. He mcmonb3oBarh OTKpbITOE MmiaMs. CrenuaabHble Mepbl 0€30MacHOCTH MpU
pabote ¢ roprouuMu xuaKocTsMu. M30erats nonagaHus cojieil Meu Ha KOXKY U OAEKAY, TaK KaK OHH SJJOBUTHI.

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

Huempyryus k 6binonenuio:

1.B xumudeckuii crakan HaceinbTe ~0,5 T 6e3B0gHOTO Xmopuaa meau (1) CuCl2 u naneiite ~25 M cipTa WM aneToHa .

2.PacTtBOpuTE BellEeCTBO, MEPEMEIINBAs COAECPKUMOE CTaKaHa CTEKJISIHHOW Nanoykoil. Ecim pacTBOpPUTH COJIb IOJHOCTBIO HE YHAETCs, aKKypaTHO
CJIEMTE MOJYYEHHBIN pacTBOP B APYIOW CTAaKaH.

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

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

5.M3mMeppTe 31€KTPOIPOBOAHOCTD IIOJYYEHHOTO pacTBopa .

PesynbTarhl n3MepeHuil/Ha0III0 ICHHIA

BemectBo DNEeKTPONPOBOTHOCTh B CIIUPTE (AIIETOHE) DIIEKTPOIPOBOIHOCTH MOCTIE 100aBICHUS BOJIBI

Xnopun meau (I1)

Bv1600bi: OTpa3uTh BIUSIHUE PACTBOPUTENS HA AIEKTPONPOBOJIHOCTH COJIH.
Konmponvnvie 6onpocwi: 1.0 4éM CBUIETENBCTBYET POCT 3JIEKTPOIPOBOJHOCTH COJIH MpH A0OaBneHnH Bobl? 2 . [Touemy n3MeHsieTcs 1iBeT pacTBopa?
3 . Kak BnusieT npupojia pacCTBOPUTEIIS Ha JIEKTPOJIMTUYECKYIO TUCCOLUALINIO?

Jla6opaTopHblii onbIT Ne 2. «CujbHBIE U cJ1a0ble 3JIEKTPOJIUTHD)

Teoperndeckas 4yacTb. DJIEKTPOIUTAMH Ha3BIBAIOTCS BEUIECTBA, PACIIAJAIOINIMECs] HA MOHBI BCIEACTBUE IJIEKTPOIUTHYECKOM

JTUccolMauu. PacTBOPHI AIIEKTPOIUTOB SIBISIOTCS MPOBOJHUKAMU BTOPOTO POJAA, TaK KaK MPOBOMAT JIIEKTPUUYECKHM TOK 3a c4ér uoHOB. [lo
CIIOCOOHOCTH K AJIEKTPOIUTUYECKON IMCCOIMAIIH IIEKTPOJUTHI YCIOBHO PA3eNIIOT HAa CHIIbHBIC U cialbie. CHIIbHBIE DJIEKTPOJIUTHI MIPAKTHYECKU
MOJTHOCTHIO IMCCOIIMUPOBAHBI HA HOHBI B pPa30aBIIeHHBIX pacTBOpax . K HUM OTHOCSATCS MHOTHE HEOpTaHMYECKHE COJIM, HEKOTOPhIE KUCIOTHI U IIEI0UU
. CnalOple 37eKTpO- JIUTHI JUIIh YACTUYHO JUCCOIMHPOBAHBI HA MOHBI, KOTOPHIE HAXOJATCS B IWMHAMHUYECKOM PAaBHOBECHU C HEIUCCOIMHPOBAHHBIMU
MoJieKkystamMu . K cJ1abbIM 3JIEKTPOIMTaM OTHOCSITCSI MHOTHE OpPTraHUYeCKHE KHCIIOTH 1 OCHOBAHHS .

[Ipaktudeckas 4actb. [Jens pabomul: ONpPENeNNTh, SBISIOTCS U BBIAAHHBIE BEIIECTBA CHUJIBHBIMU WM CIHAOBIMU SJIEKTPOJIMTAMU HA OCHOBAaHUU
U3MEPEHUS JICKTPOITPOBOHOCTH MX PACTBOPOB .

Ilepeuens oamuuxos yugpoeoii n1abopamopuu. JATIUK SJIEKTPOIPOBOJTHOCTH .

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

Mamepuanst u peaxmussi: 10 %-Hble pacTBOPHI CONSHOM, a30THON M YKCYCHOU KHCIIOT (3KeTaTeNbHO B KanelbHUIaX ); (GUIbTpoBaIbHAS Oymara .




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

Huempyxyus x gelnonenuio:
1.B Tpu crakana HanelTe no 25—>50 M1 JUCTUIUIMPOBAHHON BOJIBI.
2.B nepBrIii cTakad 1006aBbTe 1 KA yKCYCHOM KUCIIOTHI, BO BTOPOM — COJITHOM, B TPETUM — a30THOM.
3.U3MepbTe 3IeKTPOIPOBOJHOCTD KaXKA0TO PACTBOPA, BHITHPAs LIYyI (PMIBTPOBAILHOM OyMaroi mocjue Kaxaoro M3MEpeHus .
Pe3ynbTaThl N13MEpeHUH

Ne npoOr1  [3HaueHUe >neKTporpoBogHOCTH, MKCM/cM  [Ha3BaHUMe BBIIAHHOTO BEILIECTBA

1
2
3

Bwvi600v1: OTpaszute NpruHAICKHOCTD BEIIECTB K CHIIBHBIM U CJIA0BIM 3JIeKTpoiuTaMm. KOHTpoiIbHBIE BOIIPOCHI:
1.IToueMy pacTBOp COISTHOM KHCIOTHI JIy4IlIe TPOBOJAUT INEKTPUUECKUIN TOK IO CPABHEHHIO C PACTBOPOM YKCYCHOM KUCIIOTHI?
2.K xakuM 3JIEKTPOJIUTAM OTHOCUTCS PACTBOP a30THOM KHUCIOTHI? 3 . 3ananue aisa noarotosku k 'NA, BITP

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

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

Teopernueckas yactp. CyliecTBYIOT pa3Hble MOAU(UKALUU Tpubopa JUIsl U3yYeHHUs XUMHUUYECKUX peakiuil. B oHON KOHCTpyKLIMHU pojb peakropa
BBINOJIHSICT OOBIYHAS MPOOUPKA, B IPYToi, Oojee COBpEMEHHOM, — cocya JIaHTombTa.

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

[TpakTuyeckas yacTb. L{esnb pabOThI: U3yYUTh BIMSHHUE PAa3IUUHBIX (PAKTOPOB Ha CKOPOCTh XUMHUECKON PEaKIHH.

Ilepeuens oamyuxos yugposoti 1adopamopuu’. JATINK TEMIIEPATYPHI ITIATHHOBBIM.

Hononnumenvrnoe ob6opyoosanue. IpudbOp A U3YyYEHUSI CKOPOCTU XMMHUYECKMX PEaKLUi; dJIeKTpUyecKas MJINTKa; CTakaH XMMU4Yeckuid Ha 250 mu;
HINaTesb; KPUCTAUIU3ATOP JUIsl MpoMbIBaHuUs cocynoB Jlannonbra; npobupku [1X-21 (3 mr .) .

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

Texnuka 6e3onacrnocmu.; CobitoaTh MpaBuia paboThl ¢ KUCIOTaMH U HarpeBaTeNbHBIMU 3JIEKTPUYECKUMU IPUOO- PaMU .

Hucmpyxkyus k 6binoanenuio:

Onvim 1.BaustHue npupobl pearupyromux BEeIIeCTB Ha CKOPOCTh XMMUYECKOH peakluu

B onHO koseHO cocyna JlanmonbsTa Haneite 3 mut 1 M pacTBOp YKCYCHOM KUCIIOTHI (F16%-HBIH pacTBOp), B APYroe KOJICHO MOMECTHTE 2—3 TpaHyJIbl
nuHka. Bo Bropoit cocyn Jlan- monpra Haneite 3 M 1 M comnsiHol kucnothl (@4%-HEIi1), B 1pyroe KojieHo — 2—3 rpaHyibl nHKA . [IpucoeauHuTe
cocyabl JlaH07bTa K MAHOMETPUUYECKUM TPYOKaMm.

Obpamume enumanue! OAHOBPEMEHHO IepeseldTe KHUCIOThl B cocynax Jlanmonmbra Kk rpaHynam nuHka. CpaBHUTE YpPOBHU JKUIKOCTH B
MaHOMETPHYECKUX TpyOKax. VYuyaruecs 1enaroT BbIBOJ O Pa3HOW CKOPOCTH XUMUYECKUX PEAKIH .



Onvim 2. BnusiHue KOHIEHTPALUK PEearupyroiuX BeIIECTB Ha CKOPOCTh XMMUYECKOH peakiuu

B onHo koneHo cocyna Jlanmonbra HanedTe 3 mi 4%-HO# COJNITHON KUCIIOTHI, B JPYroe KOJIEHO MOMeCTUTe 2—3 TpaHyIbl IWHKA . Bo BTOpO#t cocyn
Jlannonbra Haneiite 3 Min 10%-HOM CONSHOM KHUCIOTBL, B Apyroe KojieHO — 2—3 rpanyiabl nuHkKa. [Ipucoenunure cocynel JlangonsTa K
MaHOMETPUYECKUM TpyOKaM.

OOparute BHMMaHMe! OIHOBPEMEHHO IiepeieiiTe KuciaoThl B cocynax Jlannmosnbra Kk rpaHynam nuMHKa. CpaBHUTE YPOBHHM HKHJIKOCTU B
MaHOMETPUUYECKUX TPyOKax. VYuyamuecs 1€1ai0T BBIBOJ] O Pa3HOM CKOPOCTH XUMHUYECKUX PEAKLIMH.

Onvim 3. BnusiHue TeMIepaTypbl pearupyromirx BeIIecTB Ha CKOPOCTh XMMUYECKOH peakiuu

B onHo koneno cocyna Jlangonera Hanedte 3 mMa 10 % cosstHOM KHUCIIOTHI, B IPYro€ KOJEHO NMOMECTUTEe 2—3 rpaHyisbl LIMHKA . Bo BTOpo#l cocyn
Jlanponbsra Hamedte 3 mu 10%-HOM coms- HOW KHUCIOTHI, HarpeTod Ha BoAsHON Oane no 50 °C, B nmpyroe KojeHO — 2—3 TpaHyibl IMHKA.
[Tpucoenuuute cocyasl JIaHA01bTa K MAHOMETPUUECKUM TPYOKaM.

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

Onwvim Ne 4. BiiusiHME IOBEPXHOCTU CONIPUKOCHOBEHUS PEarupyrolIX BEIIECTB Ha CKOPOCTh XUMUYECKON peakLuu

B oano koneno cocyna Jlannonsra HaneiTe 3 M1 4%-HOW COJITHOM KUCIIOTHI, B Ipyroe KOJIEHO momectuTe 1 r Mpamopa, B34ATOro B Buje Kycouka. Bo
BTOpOil cocya Jlannonbsra Haneire 3 mit 4%-HOU CONSHON KUCIOTHI, B Jpyroe KojeHo — 1 r nopormika Mpamopa. Ilpucoenunure cocyasl JlanaonbTa K
MaHOMETPUYECKUM TpyOKaM.

Obpamume enumanue! OIHOBPEMEHHO IepesielTe KHUCIOTHl B cocynax Jlangonbra Kk Mpamopy IuHKa. CpaBHUTE YpPOBHM JKUAKOCTH B
MaHOMETPUYECKUX TPYOKaXx. VYuyamuecs 1e1at0T BbIBOJ O pa3HOM CKOPOCTH XUMHUYECKUX PEAKIIUH.

Onwvim 5. BnusiHMe KaTaau3aTopa Ha CKOPOCTh XUMUYECKON peakiuu

B crakan ¢ Bogo#, Harpetoii 10 50 °C, momectuTe 2 A1eMOHCTPAlMOHHBIE TPOOUPKH ¢ 2 Ml 3% -HOTO pacTBOpa NEpoKcHIa BOAOPOa. BrliepKuBaOT
npoOUpPKH B BOJE OKOJIO 2 MHUH. V3BieKknuTe MpoOMPKH M3 BOASHOW OaHW M NMPOAEMOHCTPUPYHTE YYalIMMCS Pe3yibTaT — Ha CTEHKaX NMPOOHPKU
NOSIBUJIMCH Iy3BIPbKHU Ta3za Kuciopojaa. B ogHy u3 mpoOupok BHecHTe Ha KOHYMKe mmarens auokcun mapranua (IV) . HaGmromaror sHeprudHoe
BbIJIEJICHHE KUCIOPO/a.

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

3.3amanus 1)1 pa3BUTUS (PYHKIIMOHAIBHOM IPaMOTHOCTH:

B Tpu oguHakoBble MPOOMPKU YUEHUKH HAJIWIIM 1O 5 MJI pacTBOpPa COJITHOM KUCJIOTHI OJAMHAKOBOM KOHIIEHTpaluu. B mepByto mpoOHpKY MOJIOXKUIN
CTPYXKKH ’KeJie3a, BO BTOPYIO — CTPYXKKU IIMHKA, B TPETbI0 — CTPYXKH HEU3BECTHOI'O CBETJIOTO SPKO OJIECTSILEro
Metanna. Haubonee MHTEHCHBHO BBIIEIEHHE Ta3a HAONIONATH B TpeTheil MpoOupKe ¢ HeM3BecTHHIM MeTamioM. BoC
BTOpOH NMpOOHMpKE ¢ IMHKOM MHTEHCUBHOCTH BBIJICJIEHUS Ta3a OblUla MeHbIE, 4YeM B TpeTheil. B mepBoil mpobupke c
JKEJIe30M UHTEHCUBHOCTD BbIJIEJICHHS ra3a Oblila HAaMMEHBIIEH. B
a)/leiicTBue Kakoro ¢axTopa, BIHSIIOIIEIO Ha CKOPOCTh peakiuu, Habmromanu ydammecs? 6) Kakoit meramn mor
HaXOJUTHCS B TPEThel nmpoOupke? 3anuinTe Ha3BaHUe MeTallia.

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

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

A

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

Ty
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