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TOUKA \' POCTA
IHosicHuTebHAS 3aNIMCKA ’

Pabouas nporpamMMa 1o XMMUHU Ha YPOBHE OCHOBHOTO 00IIET0 00pa30BaHUs COCTaBIIEHA HA OCHOBE MOJIOKEHUN U TPpeOOBaHMI! K pe3ybTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMBbl, IPEICTaBICHHbIX B DeiepalbHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOIO 00111ero 0o0pa3oBaHus,
YTBEpKJIEHHOTO MpuKa3zoM MuHucTepcTBa oopazoBanus u Hayku PO Ne 287 ot 31.05.2021, ¢ yuyerom [IpumepHoii mporpaMmsel Bociutanust, OCHOBHOI
obpazoBarenbHOi Tporpammbel MBOY HU6parnmosckas COIl ocHOBHOTrO 00111€T0 00pa3oBaHusi, AANTUPOBAHHON MPOrpaMMbl OCHOBHOT'O OOIIETO
obpazoBanust MBOY Uobparumosckas COLL, npumepHoii paboueld mporpamMmmbl MHCTHTYTa cTpaTeruu pa3BuTusi oopazoBanus Poccuiickoii AkagemMun
obOpazoBanus M, 2021
B COOTBETCTBUH C
- [lonoxxennem o paboueit mporpamme yueoHoro npeamera, kypca MbOY  «Mo6parumosckas COII um. A. JI. TpeiHOBa»

¥ OPUEHTHPOBAHA Ha PEaH3alMIO B IEHTPE 00pa30BaHUs €CTECTBEHHOHAYYHOH M TEXHOJOTHUECKOW HampaBienHocTel «Touka pocTay,

CO3JIaHHOTO Ha Oaze MBOY «6parumoBckas COlI HM. A. . TpeiHOBa»

C LENBI0 PAa3BUTHA Y OOYYAIOIIMXCS €CTECTBEHHOHAYYHOMW, MaTeMaTH4ecKor, WH(OPMAIIMOHHON I'PaMOTHOCTH, (JOPMUPOBAHHUS KPHUTUYECKOTO U

KpEaTUBHOT'O MBILUIEHHS, COBEPUICHCTBOBAHUSI HABBIKOB €CTECTBEHHOHAYUYHON M TE€XHOJOTMYECKOM HAIPaBICHHOCTH, & TAKXKE JJIs1 MPAKTUYECKOU

0TpaboOTKH y4eOHOTo MaTepuaa mo yueOHsIM npeameram «Pusnkay,« Xumus»,«buonorus,« TexHomorusy.

Ha 6a3e nentpa «Touka pocTta» obecreuuBaeTcsi peanusanus oO0pa30BaTEIbHBIX MPOrPaMM €CTECTBEHHOHAYYHOW U TEXHOJOTHYECKOU
HaNpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHHM C TPeOOBaHMSAMH 3aKOHOJATENBCTBA B cdepe oOpa3oBaHHs M C YYETOM PEKOMEHIAIHMN
®DenepallbHOTO oneparopa yueOHoro mpenmMera «Xumusy. OOpa3oBaTenbHas MporpaMma Mo3BOJIIET UHTETPUPOBATh Pealn3yeMble 3/1eCh MOAXOIbI,
CTPYKTYpy M COJEp)KaHHWE IpU OpraHu3aluu oOydeHHs XUMHM B 8—9 Kkiaccax, BBICTPOEHHOM Ha 0a3e J1t000ro M3 JOCTYIHBIX Y4eOHO-
MeToaudeckux komiuiekcos (YMK). Mcnonb3oBanue 060py10BaHus LIEHTpa
«Touka pocTa»no3BOJIAET CO3AATh YCIOBHUS:

o JInis paclIMpeHus CoIep KaHusl IKOJIBHOIO XUMUYECKOT0 00pa30BaHuUs;

* JI5s NOBBILIEHUS IO3HABATEIbHOW aKTUBHOCTH O0YYaIOIIMXCS B €CTECTBEHHOHAYUHOM 001acTu;

* JUIs pa3BUTHS JMYHOCTH peOEHKa B Mpolecce OOy4eHMs] XUMHUH, €ro CrocoOHOcTel, (GOPMUPOBAHUSA U YIOBJIETBOPEHMS COLUMAIBHO
3HaYMMBbIX HHTEPECOB U MOTPEOHOCTEH;

117151 pabOoThI C 01APEHHBIMU MIKOJIbHUKAMHU, OPTaHU3alMK UX PA3BUTHS B Pa3IMUHbIX 00JacTsIX 00pa30oBaTeNbHOM, TBOPUECKON JEATEIbHOCTH.

[Tpumenss uudposbie 1a00paTOPUM HA YPOKAX XUMHHM, yYalllMecs: CMOTYT BBIMOJIHUTh MHOXKECTBO Ja0OPAaTOPHBIX PadOT U 3KCIIEPUMEHTOB IO
IIporpaMme OCHOBHOMW IIKOJIBI.
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KpaTkoe onucanue mojaxoa0B K CTPYKTYPUPOBAHUIO MATEPUAJIOB
B oopazoseamenvnon npocpamme(OIl) npeocmasnensvl ciedyoujue pazoensi:
1 .Metoabl N3y4eHHUs BEUIECTB U XMMHUECKUX SBJICHHUI. DKCIIEpUMEHTAIbHbIE OCHOBBI XUMHUHU.
2 .IlepBonauanbHpiexUMHYECKUETIOHATHS. 3. PacTBOpBI.4. OCHOBHBIEKIIACCHIHEOPraHUYECKUXCOSTMHEHU . 5. TeopusaIeK TpoIu THIECKOM
JTUCCOIMAIU. 6. XUMHYECKHE peakIuu. 7. XUMHUECKHUE 3JIEMEHTHI (CBOMCTBA METAJNIOB, HEMETAUIOB U UX COCTUHCHHM ).

B ocHOBY BBIJICIICHUS TaKWX Pa3feliOB 3aJI0KEH XMMHUYECKUN SKCIIEPUMEHT, TPAJAULIMOHHAS cHcTeMa u3ydeHusi XuMuu. OCHOBHOU (hopmoit
y4eOHOM NeATeIbHOCTH SIBISIETCS XMUMHUYECKUU SKCIEPUMEHT, MPOBOJMMBIM B BHJE J1a0OpaTOPHBIX, MPAKTUUYECKUX PabOT U JEMOHCTpAILMM.
JIeMOHCTpallMOHHBIA HSKCIIEPUMEHT TMPOBOAUTCS B TOM Cllydae, €CJIM OH OMNaceH /i BBINOJIHEHHUS Yy4YallUMUCA WM HMEIOIIMICST mpudop
MPEJICTaBJICH B €JMHCTBEHHOM DK3EMILISIpE.

J1st u3ydeHust npeaMera « XHMHsD» HA 3Tane 0CHOBHOIO0 o0uiero oopazosanusi orsoautcest 1404uacos: 8xnacc-704gacoB;9xnacc—7049acosB.
JlanHast oOpa3zoBartebHas MporpaMma 00eCTieYMBaeT yCBOSHHE yUAIIUMUCS BOKHEHITUX XUMUYECKUX 3aKOHOB, TEOPUI U TIOHATHIA,
(bopMupyeTIPENCTaBICHIEOPOTUXUMUUBOKPY KAIOIEMMUpEKI3HIYeI0BeKa. [Ipr 5TOM OCHOBHOE BHUMAaHUE YACTSAETCS CYITHOCTH

XMUMHUYECKHUX PeaKLUil U METo/1aM UX OCYLIECTBICHUS.

OaHUM U3 OCHOBHBIX IPHUHLIHMIIOB ITOCTPOEHUS MPOTPaMMBbl SIBISIETCA MPUHLIUI JOCTYMHOCTH . DKCIEPUMEHTAIbHbBIE JAHHBIE, MOJIYyYEHHbIE
YYaIIMMUCS MPHU BBINOJIHEHUH KOJIWYECTBEHHBIX OIBITOB, MO3BOJIAIOT YYALIUMCS CaMOCTOSITENIBHO JAEaTh BBIBOJbBI, BBIABIATH 3aKOHOMEPHOCTH.
[Tonxonpl, 3am0KeHHBIE B COAEpKAHUE MTPOrPaMMBbI Kypca, CO3/1al0T HEOOXOAUMbIE YCIOBUS U1l CUCTEMHOI'O YCBOCHMS YHal[UMUCS OCHOB HayKH,
JUIs o0ecreyeHNs Pa3BUBAIOILEr0 U BOCIIUTHIBAIOLIETO BO3ACHCTBUS 00yUeHHS HA IMYHOCTD y4alllerocs.

®opmupyemble 3HaHUS JOJKHBI CTaTh OCHOBOM CUCTEMbI YOSK/IEHUH IIKOJIbHUKA, [IEHTPAIBHBIM SIPOM €0 HaAy4YHOTO MUPOBO33PEHHUSL.

Onucanue MaTepuaibHO-TEXHUYECKOM 0a3bl HeHTpa «Toyka pocray,
Hcnoab3yeMoro Jisi peajau3anuy o0pa3oBaTe/IbHbIX IPOrpaMM B paMKaXx NpenoaaBaHus XUMHUHU

Hugposaa (komnvromepnan) nadopamopusa (IlJI), tporpamMMHO-anmapaTHBIA KOMIUIEKC, JaTYUKOBash CHCTEMa — KOMIUIEKT Y4eOHOTO
000py10BaHUs, BKJIIOYAIOIIUN M3MEPHUTEIbHBIN 050K, HHTEpdeiic KOTOpPOro Mmo3BoJsSeT 00eCcleynBaTh CBS3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, U
Ha0Op TaTYMKOB, PETUCTPUPYIOIINX 3HAUECHUS PA3IMUHBIX (PU3NYECKUX BETUUMH.

Jamuuk memnepamypol na1amMuHOeEbLE — IIPOCTON U HANEKHBINA AATYUK, IPEJHA3HAYECH JUISl U3MEPEHUs TEMIIEPATyphl B BOJHBIX pacTBOpax U B
ra3oBbIx cpenax. Mmeer pasnnunsiii nuanazod usMepenuit or —40 no +180 °C. TexHuueckue xapakTepUCTUKH AATYNKA YKa3aHbl B UHCTPYKIUH 110
JKCIUTyaTaluuu. Jamuux memnepamypst mepmonapuulil peHazHayeH st usmepenus temnepatyp 10 900 °C. Vcnonb3yercs npy BHIIOTHEHUN
paboT, CBSI3aHHBIX C U3MEPEHUEM TEMIIEPATyp IJIAMEHH, IJIABICHUS U Pa3JI0’KEHUs BEIIECTB.

Jlamuyuk onmuyeckoit naomuocmu (Koaopumemp) — TPpeTHA3HAUEH [UISI M3MEPEHMsS] ONTHYECKOM IUIOTHOCTH OKpPAIEHHBIX PacTBOPOB.
Hcnonp3yercs npu nzydeHnu teM «PactBopb», «CKOPOCTh XUMUYECKUX PEAKLIUI», ONPEAECIICHUN KOHIICHTPAIlMN OKPAIIEHHbBIX HOHOB.

Jamuux pH npenaHasHaueH JUisi MU3MEPEHUsT BOJOPOAHOro mnokaszareis (pH) BOAHBIX pacTBOPOB B pazIUYHBIX MCCIEAOBAHUAX OOBEKTOB
OKPYXKaIOIIEH CPedbL.

Jlamuuk 31eKmponpoeoonocmu NpeHa3HAuCH JUIsl U3MEPEHUsI YJEIbHON 3JIEKTPONPOBOIHOCTH KUAKOCTEH, B TOM YHCIIE M BOJIHBIX PacTBOPOB
BenlecTB. [IpumenseTcs npu n3y4eHuu TEOPUH ANEKTPOIIUTUIECKON JUCCOLNALINH, XapAKTEPUCTUK BOJHBIX PACTBOPOB
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Jamuuk xnopuo-uonoe MCroyib3yeTcs 1l KOJIMYECTBEHHOIO OINPE/IEIeHUsl COJlepKaHusl MIOHOB XJIOpa B BOJHBIX PacTBOpax, MOYBE, MPOIYKTax
nutanus. K natuuky mopkitoyaercss noHoceneKTUBHBIN anektpos (MCD) (paboumii 37eKTpo), MOTEHIHAT KOTOPOTo 3aBUCUT OT KOHLEHTPAIHU
OIpeNIeNIIEMOr0 UOHA, B IaHHOM ciiyyae oT KoHueHTpauuu aHuoHoB Cl. ITorenuman MCD omnpenenstoT OTHOCUTENIBHO 3JEKTPOla CPABHEHUS, KaK
MPABUIIO, XJIOPCEPEOPSHOTO.

Jlamuyuk numpam-uonog NpPeAHA3HAYEH IJI KOJMYECTBEHHOIO OIpE/ENEeHUsT HUTPATOB B PA3IMYHBIX OOBEKTaX OKpY’KaIOUIeH cpeabl: BOAE,
OBOIIAX, (hPYKTax, KOJIOACHBIX U3IACTUAX U T. 1.

Mukpockon yugpogoii ipeHa3HauEH A1 U3ydeHUs: (OPMBbI KPUCTAIIIIOB U HAOIIOICHHSI 32 POCTOM KPUCTAJLJIOB.

Annapam ona npoeedenusn xumuyeckux peaxyuii (AILXP) npenHazHayeH Ui NOJyYEHUs U JEMOHCTPALlUU CBOWCTB TOKCUYHBIX [1apOB U Ta3oB .
OTu BellecTBa NOJy4aroTcs B KoOJOe-peakrope, W IIpU HarpeBaHuMM (wiM Oe3 HarpeBaHMs) ra3ooOpa3Hble BEIIECTBAa IPOXOAAT uepes
HOTJIOTUTENbHBIE EMKOCTH (HAacaJKM) C paCTBOPaMHU PEAareHTOB, BCTYNAIOT C HUMH B peakiuio. M30BITOK ra3a MOrIOMaeTcs KUAKIMA U TBEPIBIMU
peareHTamu, a TaKk)ke aKTUBUPOBAHHBIM YIIEM. AMIAparT yYalle BCero UCIOIb3YIOT AJIs MOTY4YEeHHUs U IEMOHCTPALMK CBOICTB XJIOpa, CEPOBOIOPOJIA.
Ilpubop ona demoncmpayuu 3a6ucuMoOCmu CKOPOCMU XUMUYECKUX PEAKYULIL OM PA3IUYHBIX (PAKMOPOE UCTIONB3YIOT IIPU U3YYEHUN TEMBbI
«CKOpOCTh XMMHUYECKOM peakLuu» U TEIoBoro sddexra xumuyeckux peakiuil. [Tpubop naér BO3MOXKHOCTh SKCHEPUMEHTAIBHO HMCCIIEJOBAThH
BIMSIHAE HA CKOPOCTh XMMHYECKHX PEAKIMU CICAYIOMUX (PaKTOpOB: MPUPOIBl PEarHpyIOIIUX BEIIECTB, KOHIICHTPAIIMN PEarHpyIOIINX BEIIECTB,
IUTOINAAM TPAaHULIBI pa3ziena (a3 B reTeporeHHbIX CUCTeMax (MOBEPXHOCTU CONPUKOCHOBEHUS MEX]ly pearupyronMMy BEIeCTBaMM), TEMIIEPATYPHI,
KaTaJm3aropa, HHTuOuTOpa.

ITunemka-0o3amop — mpuUCIIOCOOICHNE, HCIOJIb3yeMOoe B Ja0opaTopuu Ui OTMEpPHBAaHMS ONpeAeaEHHOro o0béMma >xkuakoctu. Ilumerku
BBIITYCKAIOTCSI TIEPEMEHHOTO M TMOCTOSIHHOTO 00Bb&éMa. B KoMIiekTsl 000pyIOBaHUS Ui MEAMIMHCKUX KIACCOB BXOIST YAOOHBIC ITHIIETKH-
J103aTOPBI OJIHOKaHAJIbHbIE, O3BOJISAIOIINE HACTPOUTh HEOOXO0AUMBIH 00BEM 0TOMPAEMOH JKUIAKOCTH B TPEX Pa3IMUHBIX JUaa30Hax.

bana xombunupoeannaa npenHazHAauYeHa NI HarpeBa CTEKISHHBIX U (ap(dOpoBBIX COCYIOB, KOrja TpeOyeTcs cO3/1aTh BOKPYI HAarpeBacMOro
cocyJla paBHOMEpPHOE TeMIIepaTypHOe IoJje, W30ekaTh MCIOJIb30BAaHHUS OTKPHITOTO IUIAMEHM M PacKal€HHOW anekTpuueckoi cnupanu. Kopmyc
KOMOWHUPOBAHHOM OaHM c/IeaH U3 aMOMUHUS. JKuaKocTHAs 4acTh KOMOMHUPOBAHHOW OaHM 3aKpPBIBACTCS KOJIBIIAMH PA3IMYHOTO JHAMETPA.
Ilpubop ona nonyuenusa 2azoé WCIONB3YeTCs A MOJyYEHHUs] HEOONBIIMX KOJUYECTB ra3oB: BOAOPOJA, KUCIopoJa (M3 MEepoKcHIa BOAOPOAA),
YIJIEKHCIIOrO Ta3a.

Pabdouas nporpamMa nmo xumMmuu 15 8—9 kiaccoB
€ MCNOJIb30BaHUEM 00opyaoBaHus HeHTpa «Touka pocra»

Ha 06aze unentpa «Touka pocra» obecrneunBaercs peanu3anus oOpa30BaTEIbHBIX MPOrpPaMM €CTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKOMH
HalpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHHM C TPeOOBaHMAMHU 3aKOHOJATENbCTBA B cdepe 0Opa3oBaHHUS M C YYETOM PEKOMEHIAIMH
®denepalibHOTO OllepaTopa yueOHOro npeaMera « XUMHUD.

Ob6pa3zoBarenbHas IporpaMMa Mo3BOJISIET HHTETPUPOBATh pealln3yeMble MOAX0/Ibl, CTPYKTYPY U COJEpXKaHUE IPU OpraHU3alMi 00y4YeHUs XUMHUH
B 8—9 Kyaccax, BRICTPOCHHOM Ha 0aze Jt000r0 U3 JOCTYIHBIX YueOHO-MeToaudecKkux komiiekcos (YMK).

Hcnonb3oBanue obopynoBanus «Touka poctaynpu peanuzanuu ganHoi Ol mo3BosseT co3aaTh YCIOBHUS:

-1JI1 paCIUPEHUA COACPIKAHUSA IKOJIBbHOIO XUMHUYCCKOTI'O 06p830BaHI/I$I;

-JUISL TTOBBIIIEHUS TTO3HABATENbHONW aKTUBHOCTH OOYYAIOIIMXCS B €CTECTBEHHOHAYYHOU 00J1acTH;
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-JUIsl Pa3BUTHS JINYHOCTU peOEHKA B Iporiecce 00yUeHHsI XUMHUH, €ro CIIOCOOHOCTEH, (POPMUPOBAHHMS U YIOBICTBOPCHUS COLUATBHO 3HAYUMBIX
MHTEPECOB U MOTpeOHOCTE;
-JU1s1 pabOThI C OIAPEHHBIMHE MIKOJIBHUKAMHU, OPraHU3allMy UX PA3BUTHUS B PA3IMYHBIX 00JACTIX 00pa30BaTeIbHON, TBOPYCCKON JIEITEIbHOCTH.

HopMbl 011eHOK 32 Bce BH/IbI IPOBEPOYHBIX padoT

«5»—ypOBeHb BBINOJIHEHUS TPEOOBAHUI 3HAUNTENHHO BBIIIE YAOBICTBOPUTEIHLHOTO: OTCYTCTBHE OIIMOOK, KaK MO TEKyIIEMY, TaK U IO
npenplIyleMy yaeOHOMYy MaTepuaiy; He 6oiee 0HOro HeouETa.

«4» — ypOBEHb BBINOJIHEHUS TPEOOBAHMIA BBIIIE YJOBJICTBOPUTEIBHOTO: HATHUUE 2—3 OMMNOO0K WK 4—6 HeTouETOB MO TEKYyIIEMY yueOHOMY
MaTepuaiy; He 6osee 2 omnboK Ui 4Heq04ETOB MO MPOUICHHOMY MaTepually; UCIOJIb30BaHNE HEPALIMOHAIBHBIX IPUEMOB pelIeHHs yueOHO
3aJauu.

«3»—/10CTaTOYHBIH MUHUMAJIBHBIM YPOBEHb BBHITIOJHEHUS TPEOOBAaHUH, MPEIBABISEMBIX K KOHKpETHOU padoTte: He Oonee 4—6 ommnbok umnl0
HEOUETOB MO TEKyIeMy ydeOHOMY MaTepuaiy; He 6onee 3—35 ommnOoK mim He 6oJiee 8§ HEOUYETOB 10 MPOUACHHOMY yU4eOHOMY MaTepuay.
«2»—ypOBEHb BBIMOJIHEHUS TPEOOBAHUN HIKE YIOBICTBOPUTEIHLHOTO: Hanuuue 6omuee 6 ommbok unu 10 HeqoueToB MO TEKyIIEMy MaTepHaly;
6osiee 5 ommbOOK wiM 0oJiee 8§ HETOYETOB 1O MIPOUICHHOMY MaTepHaly.



IVIAHUPYEMBIEPE3YJIbTATBIOCBOEHUSA
YUEBHOT'O IIPEJJMETA «XUMHUSH» B OCHOBHOM HIKOJIE

W3ydenue XuMHM B OCHOBHOH IIIKOJIE HAMPABJIEHO HAa JOCTH)KEHUE 00YYaIOIUMHUCS TUYHOCTHBIX, METa
IPEIMETHBIX U IIPEAMETHBIX PE3yJIbTaTOB OCBOECHHS YUEOHOTO IpeIMETA.

JIu4HOCTHBIE peE3yabTaThl

JIngHOCTHBIE PE3yJIbTaThl OCBOCHHS IPOrPAMMBbI OCHOBHOTO OOIIEro 00pa30BaHUs JOCTHTAIOTCS B XOJIE
00y4YeHUsI XMMHH B €TUHCTBE YUeOHOUH U BOCMUTATEIBHON NeaTenbHOCTH OpraHu3aiiiii B COOTBETCTBHU C
TPAIUIIMOHHBIMA POCCUHCKUMHM COITMOKYJIBTYPHBIMHU U TYXOBHO-HPABCTBECHHBIMH [IEHHOCTSMH, IPUHATHIMU B
o01IIecTBe MpaBIIaMU U HOPMaMH TIOBEJICHUS, 1 CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS
COITMATTM3AIINN 00yYaIOIINXCS.

JIMYHOCTHBIE PE3yIbTATHl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHUCIIC B YACTH:

Hampuomuuecxozo 60CnUMAHUA

1) LEHHOCTHOI'O OTHOLIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAYyYHOMY HACIIEIMIO,
NOHMMAHUS 3HAUCHUS XWMHUYECKOM HAyKU B JKU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJIETh
JOCTOBEpHON HMH(pOpPMAIME O MEePeOBbIX JOCTHKEHHUSIX M OTKPBITUSX MHUPOBOM U OTEUECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHUpPa M OOIIECTBA;

Fpamdancxozo eocnumanun

2) MIPEACTABJICHUSI O COIMAIBHBIX HOPMAaX M TMPABHJIAX MEXJIMYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE,
TOTOBHOCTH K pa3HO00pa3HON COBMECTHOM JIESITEIbHOCTH MIPU BBIITOJIHEHUH yYeOHBIX, TO3HABATEIBHBIX 33/1a4,
BBIMIOJIHEHUN XMMHUUYECKUX SKCIIEPUMEHTOB, CO3JaHUM yYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIOHUMAHHIO U
B3aMOIIOMOIIM B TIpoOllecce 3TOM y4ueOHOM JeATeNbHOCTH; T'OTOBHOCTH OLIEHWBATh CBOE MOBEICHUE U
HOCTYNKU CBOMX TOBApUILEH C MO3MIUK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS IMOCIEACTBUIN
MOCTYIIKOB;

l[elmocmu HAYYHO20 NO3HAHUA

3) MHUPOBO33PEHUYECKHX MPEACTABICHUI O BEIECTBE M XUMHUECKON PEaKIUH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BHUTHsI HAYKU U COCTABIISIONIMX OCHOBY JUIsl TIOHMMAHUS CYIITHOCTH HAYYHOM
KapTUHBI MHUPA; PEJICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IMPHPOIBI, B3AUMOCBSI3SIX YEIOBEKa
C MIPUPOJIHON CPeIoif, 0 PO XUMUH B TO3HAHUU 3THX 3aKOHOMEPHOCTEH;

4) MO3HABATENbHBIX MOTHBOB, HAINPABJIEHHBIX HA MOJIy4eHHE HOBBIX 3HAHUH MO XMMUHU, HEOOXOAUMBIX JJIs
00BsicCHEHUS HAOII0JaeMBbIX MIPOLIECCOB U SABJIECHH;

5) No3HaBaTeNbHOW M MH(MOPMALMOHHOM KYNbTYphl, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSITEILHOW pPabOThI C
y4eOHBIMH  TEKCTaMH, CHpPAaBOYHOW  JIUTEPaTypod, JOCTYIHBIMH  TEXHHYECKHUMH  CPEICTBAMU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) nHTepeca K OOY4YeHMIO M TIO3HAHUIO, JIO003HATEIBHOCTH, TOTOBHOCTM U  CIOCOOHOCTH K
caM0o00pa30BaHUI0, HCCIIEIOBATENLCKON JAESATENbHOCTH, K OCO3HAHHOMY BBIOOpDY HANpaBIEHHOCTH M YPOBHS
00yueHus B TaJbHEeHIIeM;

Dopmuposanus Kyivnypol 300p06ss

7) OCO3HAHUA IIEHHOCTU JXWU3HU, OTBETCTBEHHOTO OTHOIICHUSA K CBOCMY 310pOBbIO, YCTAHOBKH Ha
SILOpOBHﬁ 06p83 KU3HHU, OCO3HaAHHA MOCJEACTBUNA U HCTIpUATHUA BPCIAHBIX TPHUBBIYCK (yrIOTpC6J'IeHI/I$I
AJIKOI'0JId, HApKOTUKOB, KprHI/ISI), HCO6XOJII/IMOCTI/I CO6J'IIOIICHI/I$I IpaBuil 0e30ImacHOCTH Ipu O6paHICHI/II/I C
XUMHUYCCKUMH BCIICCTBAMU B 6BITy 44 peaﬂBHOﬁ KHU3HU,

Tpyoosozo éocnumanusn

8) KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Yy4eOHO-HCCIe0BaTENbCKOM,
TBOPYECKOW W JPYrUX BUAAX JEITEIbHOCTH; MHTEpeca K MPAKTUYECKOMY HM3yUYeHUIO mpodeccuid u Tpyna
Pa3IMYHOTO POJia, B TOM YKCJIEe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHU MO XUMHH, OCO3HAHHOTO BHIOOpA
WH/IMBUIYaTbHON TPAEKTOPUH MPOAOKEHUS 00pa30BaHUsl ¢ YYETOM JTMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K
XUMHH, O0IIECTBEHHBIX HHTEPECOB U MOTPEOHOCTENH;



AKonozuueckozo 6ocnumanus

9) SKOJIOTUYECKH I1eJIeCO0OPA3HOT0 OTHOMICHHS K MPHUPOJE KaK MCTOYHUKY KU3HH Ha 3emiie, OCHOBE €€
CyIIIeCTBOBaHMS, TOHUMAHUS IIEHHOCTH 3/I0POBOTO M 0€301MacHOTO 00pa3aKU3HH, OTBETCTBEHHOTO OTHOIIEHUS
K COOCTBEHHOMY (PH3WYECKOMY M TICHXWYECKOMY 3JI0POBBIO, OCO3HAHMS IICHHOCTH COOJIOACHUS MpPaBUII
0e30macHOr0 MOBEACHUS MPpHU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIMAX, YTPOKAIOIIMX 3JI0POBBIO U KU3HU
JIIOJIEH;

10) CIOCOOHOCTH MPUMEHSTH 3HAHUSI, TIOJIy4aeMble TIPU U3YUEHUH XUMHUH, JJIS PEIICHUS 3a1a4, CBA3aHHBIX
C OKpYXamIlelH NPUPOAHOM Cpelo, TIOBBIIICHUS YPOBHS DKOJOTHYECKOW KYJIbTYpPbI, OCO3HAHUS
I00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX PEIIeHHUs TOCPEICTBOM METOJIOB XHMHUH;

11) 5KOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B I03HABATENIbHOM, KOMMYHUKATUBHOU WU
COITMAITLHOM MPaKTHKE.

MeTal’[pe}IMeTHLIe peE3yabTaThbl

B cocraBe MeTanpeaMeTHBIX pe3yJIbTaTOB BBIJEIAIOT 3HAUUMbIE /17151 POPMUPOBAHUS MUPOBO33PEHUS
oO1ieHayyHble TOHATHA (3aKOH, TEOPUs, IPUHLIUII, TUIIOTEe3a, (PAaKT, CUCTEMA, TIPOIIECC, IKCIICPUMEHT
7Ip.),KOTOpBIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEAMETax M MIO3BOJISIIOT HA OCHOBE 3HAHMIT 13
9TUX IPEIMETOB (OPMHUPOBATH MPE/CTABIEHUE O LIEJIOCTHON HAy4YHOH KapTUHE MUpa, U YHUBEPCaIbHbIE
yueOHble JieiicTBuUS (T03HaBaTEIbHbIE, KOMMYHUKATHUBHBIE, PETYJIITUBHBIE), KOTOpbIE 00eCIEYNBAIOT
(opMupoBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUTAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOH AeSTeNbHOCTH.

MertamnpeagmeTHble pe3yIbTaThl OCBOCHUS 00pa30BaTeIbHON MPOrpaMMbl [0 XMMHHU OTPAXKAIOT OBJIaJCHHE
YHHUBEPCAIbHBIMU [T03HABATEIbHBIMU ACHCTBUAMU B TOM YHUCIIE:

bazoevimu nozuueckumu oeiicmeuamu

1) YMEHHEM HUCIIONb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS NIPU OCBOCHUHU 3HAHMH: PACKpPBIBATH CMBICIH
XUMHUUYECKUX TOHATUH(BBIACIATh MX XapaKTEpHbIE IMPU3HAKM, YCTaHABIMBATh B3aUMOCBS3b C JAPYTUMU
HOHATHUSMHU), UCII0JIb30BaTh MOHATUS JJ11 OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBICHUI; BHIOMPATh OCHOBaHUS
U KpUTEpUU JUIs KJaccu(puKanuu XUMHYECKHUX BELIECTB u XUMHYECKHX
pEaKIMii;yCTaHaBIMBATEIIPUIMHHO-CIIEICTBEHHBIECBA3UMEK 1y 00bEKTAMU N3y UCHHSI;CTPOUTHIIOTHUECKUEPac
CYKIEHUSI(MHIyKTUBHbIE, 1€y KTUBHBIE,[10aHATIOTUHN );1e/IaTh BBIBO/IbI U 3aKIIIOUCHUS;

2) YMEHHEM NPUMEHSTh B IpOLEcCe MO3HAHUS CHMBOJMYECKHE(3HAKOBBIE) MOJENH, UCIOIb3yeMble B
XUMHH, peoOpa30oBbIBaTh IUPOKO NMPUMEHSEMbIE B XUMHU MOJENbHBIE MPEACTaBICHUS] — XUMHUUYECKUIN 3HAK
(cuMBOJ BneMeHTa), XuUMuueckas (opMyna M ypaBHEHHME XUMHMUYECKOW pEakUMh — MpHU pelIeHUH
y4e0HO-T03HABATENIbHbBIX3a/1a4;CyYETOMAITUXMOICIIbHBIXIIPEICTABICHUMBBISABIATE M XapaKTepU30BaTh
CYLIECTBEHHbIE PU3HAKU U3yYaeMbIX 00BEKTOB—XUMHUYECKHX BELIECTB U XMMHUYECKHX PEaKIUii;

Fbazoevimu uccnedosamenvckumu oeiicmeuamu

3) YMEHHEM HCITIOJIb30BaTh IIOCTaBJICHHBIE BOIIPOCEHI B
KauyeCTBEMHCTPYMEHTAINO3HAHUS,aTaAK)KeBKAaY€CTBEOCHOBBINIA(QOPMUPOBAHUSI  THIOTE3bl 1O  MPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKIICHUH;

4) mpuoOpeTeHNne OMbITa MO IUIAHUPOBAHUIO, OPTraHU3AIMM M TPOBEJACHUIO YYCHHYECKUX HSKCIEPUMEHTOB:
yMeHHe HaOII0JaTh 32 X0-JIOM IPOIIecca, CAMOCTOSITENIFHO MPOTHO3UPOBAThH €ro pe3yabTaT, (GopMyIupoBaTh
0000IIeHHs W BBIBOJBI TI0 pe3yibTaTaM TPOBEAEHHOTO OIbITA, HCCIEIOBAHUS, COCTABJISITH OTYET O
MpoJIeTIaHHOM padoTe;

Pabomoii c ungpopmayuei

5) yMeHHeM BbIOMpaTh, aHAIU3UPOBATh M HHTEPIPETUPOBATH HMH-(QOpMALMIO pPA3IMYHBIX BHIOB U (QopMm
NpE/CTAaBICHNs, TOMY4YaeMyl0 M3 pa3HbIX MCTOYHUKOB (HAay4YHO-TIOMYJISipHAs JHUTepaTypa XHUMHUYECKOro
COJIeprKaHusl, CIIPaBOYHBIE TOCOOUs, pecypcesl MHTepHeTa);

6) YMEHHEM TPUMEHATh pPAa3JIMYHble METOJbI M 3alpochl NpU MOHCKE M OTOOpe HHpopMauuu u
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJI BBIIOJHEHUS Y4YeOHbIX M TIO3HABATENbHBIX 3a/1a4y
OnpeAeNéHHOr0  TUMNA; MpPUOOpEeTeHHWe omnblTa B O0JACTM  UCHOJB30BaHHUA  WMHYOPMALMOHHO -
KOMMYHHKATHBHBIX TE€XHOJOIHMH, OBIAJCHUE KYJIBTYPOW aKTHMBHOI'O HCIIOIB30BAHUS PA3IUYHBIX IMOUCKOBBIX
CUCTEM;



7) yMEHHEM WCIIONB30BaTh W AHAIM3MPOBATh B Mpollecce yueOHOM W HCCIEeNOBATENbCKON JIESITEITbHOCTH
WHQOPMAIMIO O BIHMSHUM TPOMBINIICHHOCTH, CEJIBCKOTO XO3SHCTBA M TPAHCIOPTa HA COCTOSHUE
OKPY>KaOLLIEHN MPUPOITHON CPEIBL;

Yuueepcaﬂbnbmu KOMMYHUKaAmMUGHbIMU oelicmeuamu

8) yMEHHUEM 3aJ]aBaTh BOIPOCHI(B XOJl¢ IUAlora W/WIM AMCKYCCHUH) MO CYIIECTBY OOCYXIaeMOH TEeMBl,
(bopMyITHpOBaTh CBOM MPEITI0KEHUSI OTHOCUTEIILHO BBHITIOTHEHHUS MPEUI0KEHHOHN 33124,

9) npuoOpeTeHre ONbITa MPE3EHTAIMN PE3YIbTATOB BHIIIOJIHEHUS XMMUYECKOTO IKCIIEpUMEHTa (11a00paToOpHOTO
OIIBITA, TA0OPATOPHOHN PabOTHI IO UCCIIEAOBAHUIO CBOMCTB BELIECTB, YU€OHOTO MIPOEKTA);

10) 3aMHTEPECOBAHHOCT B COBMECTHOM €O CBEpCTHUKAMHU II03HABAaTEIbHOM M HMCCIEN0BATEIbCKON
JEATENbHOCTH TIPU PEIICHUH BO3HUKAIOUIMX IPOOJIEM Ha OCHOBE yuyéTa OOIIMX HMHTEPECOB U COINIACOBAHHUSA
no3unui(00Cy X aeHusI, 0OMEH MHEHHUSIMH, «MO3TOBBIC IIITYPMBbI» U JIp.);

Yuueepcansuvimu pezynamugnvimu oelicmeuamu

11) yMEHHEM CaMOCTOATENBHO ONPENEIIATH UEIU AEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTHU KOPPEKTUPOBATH CBOIO JESATENILHOCTD, BBIOMpATh Hanboliee
3¢ eKTHBHBIE CIOCOOBI PeIIeHUs YUeOHBIX 1 O3HABATEIbHBIX 33/1a4, KOPPEKTHPOBATH MPENI0KEHHBINH aarOpUTM
JeUCTBUI IPH BHIMOJTHEHUH 33aaHHI C YYETOM MOTYUSHHUSI HOBBIX 3HAaHUN 00 M3y4aeMbIX OObEKTaX—
BEILIECTBAX U PEAKIIUAX;
12) yMEHHEM MCIOJIb30BATh U AHATU3UPOBATh KOHTEKCTHI, IPEJIAracMbI€ B YCIOBUH 3a/IaHUM.
IIpeameTHbIe pe3yabTaThI

B cocraBe npeMeTHBIX pe3ysIbTaTOB 110 OCBOEHHIO 0053aTEIbHOTO COJIEPKAaHUS, YCTAHOBIEHHOTO JaHHOU
NpUMEpHOH paboueil mporpaMMoH, BBIJEINISIOT: OCBOCHHbIE O0YUYaIOLIUMUCS HAYYHbIE
3HAHUS,YMEHUANCIOCOOBIIeHCTBUM, crIenn(pUUECKU e AIAIPEMET-HOH00IaCTH« X UMUSDY, BUIBLIEATEILHOCTH
HOII0JTyYE€HUIOHOBOTO3HAHHUS, €r0 HHTEPIPETaluy, IPEeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMYHbIX yUEOHBIX
Y HOBBIX CUTYalsIX.

[IpenmeTHbIe pe3yabTaThI IPEACTABICHBI 110 T0JaM 00YYEHUS H OTPAKatOT CYOPMHUPOBAHHOCTH Y
00yJarouuMxcs CIeIyONUX YMEHH:

8 KJIACC

1) packpviéamb CMBICT OCHOBHBIX XMMHWYECKUX IOHATHUH: aTOM, MOJIEKYJa, XUMUYECKHM DIJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEILECTBO, CMECh, BAJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAsi U MOJEKYJApHas
Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MacCoBas IOJII XUMHUYECKOIO JJIEMEHTAa, MOJIIPHBIN
00BEM, OKCHJI,KHCIIOTa,0CHOBAHUE,COJIb,JIEKTPOOTPULIATENBHOCTD, CTEIEHbOKUCIICHHUS, XUMUYECKas
peakiusi, TeriaoBoi 3PdeKT peakiuu, KiaccupuKanus peakiyii, XauMruueckas CBA3b, PacTBOP, MaccoBas OIS
BEIECTBA B PACTBOPE;

2) ULIIOCMpPUPO8ams B3aUMOCBA3b OCHOBHBIX XMMHUUYECKUX MOHATUH(CM.I.1 )1 IPUMEHSATh 3TH HOHATUSL
IIPU ONMCAaHUHU BEILECTB U UX NIPEBPALLCHUN;

3) ucnonvb306amby XMMUYECKYIO CUMBOJIMKY JJISi COCTaBICHHs (JOPMYIT BELIECTB U YPaBHEHUH XUMHUUYECKUX
peaxuui;

4) onpeoensimb BaJIEHTHOCTb AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEUHEHUSX; CTEIICHb OKHCIICHUS JIIEMEHTOB
B OMHAPHBIX COEMHEHMSIX; TPUHA/IEKHOCTD BEILIECTB K ONPEIEIEHHOMY KJIacCy COeAMHEHUH 10 popMyiam;
BUJ| XUMUYECKOU CBS3U (KOBAJIEHTHAsI U NOHHAs) B HEOPTaHUUECKUX COEANHEHUSX;

5) packpvisamv cmuici nepuoaudeckoro 3axkona JI. M. MenzaeneeBa: Ie€MOHCTPHPOBATh IOHUMAHHE
NEPUONYECKOHN 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX JIEMEHTOB OT MX IOJIOKEHHS B IEPUOINYECKON CUCTEME;
3aKOHOB COXPAHEHUS MAacChl BEHIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHMs, 3aKOHA
ABoraapo; onucwieams u xapaxmepuzoséams TAOINYHYIO (HOPMY HNEPUOIUUYECKON CHCTEMbI XUMHUUECKHX
9JIEMEHTOB: Pa3NUyaTh MOHATHS «TJaBHas noarpynmna (A-rpymnma)» u «nobouynas noxarpymnmna (b-rpymma)y,
Masble M OOJbIIME MEePUOIbl; coomHocums OOO3HAYEHHS, KOTOpble MMEITCS B  Taliuie
«llepnognyeckas cucremMa xumudeckux snemMeHToB J[. M. MengeneeBa» ¢ 4HMCIOBBIMH XapaKTEPUCTHKAMU
CTPOEHHSI aTOMOB XUMHUECKHUX 3JIEMEHTOB (COCTAB U 3apsz A/1pa, 00IIee YNCIO NEKTPOHOB U paclpeeeHue ux
10 3JIEKTPOHHBIM CIIOSIM);



6) Kraccuguyuposams XUMUYECKHAE HJIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA; XUMHUECKUE peakiuu (1o
YHCIY ¥ COCTAaBY YYaCTBYIOIINX B PEAKIMH BELIECTB, MO TETIOBOMY 3D PEKTY);

7) Xapakmepuzoeamu(onucviéamsy) OOIINE XUMUUYECKHE CBOWCTBA BELIECTB PAa3IMYHBIX KIJIACCOB,
HOJTBEPKAast OMUCAHUE PUME-PAMU MOJIEKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUA;

8) npocHo3uposamb CBOWCTBA BEIIECTB B 3aBHUCHUMOCTHM OT MX KAdeCTBEHHOTO COCTaBa; BO3MOXHOCTH
NPOTEKAHUSI XUMUYECKUX MTPEBPAIICHUHN B pa3IMYHbIX YCIOBUSX;

9) éblyuUCIAMb OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacchl BEIIECTB; MAacCOBYIO JIOJIIO
XMMHYECKOTO 3JIEMEHTa Mo (opMyJsie COCTUHEHHUS ;MAcCOBYIO JIOJII0 BEIECTBA B PAcCTBOPE IPOBOJIUTH
PacuéThl 0 YPaBHEHUIO XUMHYECKON pEaKIUH;

10) npumernsimsb OCHOBHbBIE OIEPALUU MBICIUTEIBHON JEATEIbHOCTH — aHaJIM3 M CUHTE3, CpPaBHEHUE,
00001enne, CUCTEMATH3AIMI0, KIAacCU(UKAIMIO, BBIABICHUE NPUYUHHO-CICACTBEHHBIX —CBA3CH—IA
U3Y4YEHHsI CBOMCTB BEIIECTB M XHMHUYECKUX pEaKLUi; E€CTECTBEHHO-HAYYHbIE METOJbl IO3HAHUI—
HaOJI0/IeHUE, U3MEPEHNE, MOJICTUPOBAHUE, IKCIIEPUMEHT(PEaTbHbII U MBICIIEHHBIN);

11) cnedosamsy TpaBUIIaM IOJIb30BAHUS XMMUYECKOH mMoCynoil M JabopaTOpHBIM 0O0OpYJOBaHUEM, a
TaKKe TpaBWIaM oOOpalleHUs] C BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKLUUSMH IO BBIOJHEHHIO
7a00paTOPHBIX XMMUYECKHX OIBITOB IO TOJYYEHUIO M COOMpPAHHMIO Ta3000pa3HBIX BEIIECTB(BOJAOPOAa H
KHUCJIOpOJia), NPUTOTOBJIEHUIO PpAcTBOPOB C OIpEAENEHHOW MaccCOBOM JI0Je€H pacTBOPEHHOTO BEILECTBA;
IUTAHUPOBATh U MPOBOAUTH XUMHYECKHE IKCIIEPUMEHTHI 0 PACIO3HABAHHMIO PACTBOPOB ILIETOUEH U KUCIOT C
TIOMOIIBI0 HHIUKATOPOB(JIAKMYC, (eHOI(TATICHH, METUIIOPAHIK H JIP.).

COJEPKAHUE YYEBHOTI'O ITIPEAMETA «XUMHS» 110 T'OJAM U3YUEHUA
8 KJIACC

HepBOHa‘IaJIBHbIe XMMHYECKHE IOHATHUSA

[Ipenmer xumun. Poab Xumun B KU3HU YelloBeKa. Tena u BemecTBa. GU3NuecKue CBOMCTBA BELECTB.
ArperatHoe cocrosiHue BemiecTB. [loHsTHE 0 MeTOAaX MO3HAHUS B XUMUU. XUMHS B cUCTeMe HaykK. YucThie
BerecTBa U cMecu. CrocoObl pa3jienieHusi CMecen.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHUE 31eMeHThI. CHMBOJIBI XUMHYECKHX AIIEMEHTOB. [IpocThIe 1 CII0KHBIE
BeleCTBa. ATOMHO-MOJIEKYJISIPHOE YYECHUE.

Xumnueckas Gpopmyina. BaieHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTAaBa BELIECTB.
OrHocuTenpHas aToMHas Macca. OTHOCUTENTbHAs MOJIEKy IsipHas Macca. MaccoBast 10711 XUMHYECKOT0 »JIeMEHTa
B COCJIMHEHUH.

®duznueckre 1 XUMUYECKHE SIBICHUS. XUMHYECKas peaklysl U e€ MPpU3HAKU. 3aKOH COXPAHEHUS MacChl
BELIECTB . XMMHYECKHe ypaBHeHUs. Kinaccuukanus XuMu4ecknuX peakiuil (CoeAMHEeHNs, pa3ioxKeHus,
3aMeIeHHs ).

XUMHUYECKUH 3KCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH MOCY10H, C MpaBUiIaMu paboThl B 1a00paTOpHu U
npuémamu oOpaleHus ¢ 1abopaTopHbIM 000pPYI0BaHUEM; U3YUEHUE U ONHMCaHUe (PU3MUECKUX CBOUCTB
00pa310B HEOPraHMYECKUX BEIECTB; Ha0oIeHHe (hpru3nyeckux (TJIaBleHHe BOCKa, TasHUE JIb/a,
pacThpaHue caxapa B CTylKe, KUIIEHUE U KOHJEHCAIlUsI BOJbI) 1 XUMUYECKUX(TOPEHHUE CBEUH, IPOKAINBAHUE
MEHOH MPOBOJIOKH, B3aUMOIEHCTBHE MeNla ¢ KUCIOTON) IBIEHHUHN, HAOII0/IeHHE U ONMCaHKUe IPU3HAKOB
NPOTEKAHUSI XUMUYECKUX PEaKINii(pa3iokeHue caxapa, B3aUMOAEHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
6apust, paznoxxenue rugpokcuaa meau (1) mpu HarpeBaHuu, B3aUMO/ICHCTBHE JKelie3a ¢ paCTBOPOM COJIH
meau(Il)); nzydenue ciocoboB pazaeneHus cMecei (C MOMOIbI0 MarHuTa, GUILTPOBaHUE, BhITApUBAHUE,
JUCTUIIIALMS, XpOMaTo-rpadusi), IpOBEIeHNUE OUNCTKU MTOBAPEHHON COJIM; HAOIIOCHNE U ONMCAHKE
PEe3yJIbTaTOB MPOBEICHNUS OTBITA, MJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl; CO3/1aHKE MOJIeTIel MOJIEKY.T
(IapocTepKHEBBIX).

BakHeiiue npeacTaBuTeIM HEOPraHMYeCKUX BellecTB

Bozayx — cmech razos. CoctaB Bo3nyxa. Kucinopox — anemeHT u poctoe BeniecTBo. HaxoxaeHue
KUCIIOpOJia B IPUPOJiE, husnyeckue u XuMuueckue cBoiicTa(peakuuu ropenusi).Okcussl Jlpumenenne
kucnopoa. CrocoOsl MonydeHus KUCIopoa B 1ab0opaTopuu U MPOMBIIUIEHHOCTH. KpyroBopoT kucioposa B
npupoe. O30H—aIoTponHas MOAUPHUKAINSI KUCTOPO/a.

TeroBoit 3 PexT XuMuueckor peakiui, TEPMOXUMHUYECKHE YPaBHEHUS, 9K30- U SHAOTEPMHUYECKUE



peakuu. TOIIMBO: Yrojib
MMeTaH.3arpA3HeHNEBO3/1yXa,y CUICHUETTAapHUKOBOT 09 (peKTa,pa3pyIieHHe030HOBOT OCIIOS.

Bonopox — anemeHT u poctoe BemiecTBo. HaxoxkeHrne Bogopoa B Ipupoie, PU3nuecKue 1 XAMUUECKUe
CBOMCTBA, MPUMEHEHHUE, CIOCO0BI mosTyueHns. COCTaB KUCIIOT M COJICH.

KonmuuectBo BemectBa. Monb. MomnsipHast Macca. 3akoH ABorajipo. MosipHblii 00b€M ra3oB. Pacuérsl o
XMMUYECKUM YPaBHEHUSIM.

®usnyeckue cBoiicTBa Bojbl. Bona kak pactopureins. PactBopbl. HachlleHHbIE M HEHACHIILICHHBIE

pacTBOpBL. Pacmeopumocmsb euyecms é 600e. LMaccoBast 1011 BelecTBa B pacTBOpe. XMMHUECKHE CBOICTBA
BoJIbl. COCTaB OCHOBaHUiL. Pojb pacTBOPOB B IPUPOE U B KU3HU 4eI0BeKa. KpyroBopoT Bojibl B IpUpOIE.
3arpsisHeHHe NPUPOIHBbIX BoA. OXpaHa U OUUCTKA IPUPOIHBIX BOJ.

Krnaccuduxkanus Heopranudeckux coequnenuit. Oxeunpl. Knaccuduxaius okcuioB: coiaeodpasyromime
(ocHOBHBIE, KUCIIOTHBIC, aM(OTEepHBIC) U HecoleoOpasyrone. Homenkmarypa
OKCHJI0B(MEXTyHapOoAHAsIUTpUBHAIbHAA ). DU3HdYecKuenXuMuieckuecBorncTBaokcuioB. I lomyuenue.

Ocuoanus. Knaccudukanys ocHOBaHUI: ETOUN M HEPACTBOPUMBIE OCHOBaHU. HoMeHKIIaTypa ocCHOBaHUiA
(MexxayHapoHas U TpuBHaNbHasA). Ou3nueckrue U XMMUYECKHE CBOWCTBA OCHOBaHHH. [lomyueHre ocHOBaHUH.

Kucnotsl. Knaccudukanus kucnot. HomeHknatypa KUCIoT(MEKXAyHApOIHAS U TpUBHANbHAS ). DU3nUecKHe 1
XUMHYECKUE CBOMCTBA KUCHOT. P aktuBHOCTH MeTaiioB H. H. bekerosa. [losryuenue Kucmior.

Comu. Homenknarypa couneit (MexayHapoaHas U TpuBHajibHas ). DU3nueckre 1 XMMHUYECKUE CBOWCTBA COJICH.
CrnocoObl moy4YeHust CoJeH.

I'enernueckas cBA3b MEXAY KJaCCAMHM HEOPTraHUUECKUX COCIUHEHUM.

XUMHMYECKH 3KCTIEPUMEHT: KaueCTBEHHOE OINPEIeNIEHUE COACPKAaHUS KUCIOPOAA B BO3YX€; OTyUYEHHE,
coOupaHue, pacrio3HaBaHUE U U3yUEHUE CBOMCTB KUCIOPO/1a; HaOII0A€HUE B3aUMOICHCTBYSI BELLIECTB C
KUCIIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS U MPEKpalleHus ropeHus (1oxapa); 03HakoMJIeHHe ¢ o0pa3iamMu
OKCHJIOB U ONMCaHUE UX CBOICTB; MOJIyUYeHHUE, cCOOMpaHue, paclio3HaBaHUE U U3YUYEHUE CBOMCTB BOJIOPO/IA
(ropeHue); B3auMoieiicTBre Bojiopoa ¢ okcuaoM Meau(1l) (Bo3MoxkHO UCTIONIb30BaHUE BUIEOMATEPHATIOB);
HaOIIr0JeHrne 00pa3IoB BEIIECTB KOJIMUECTBOM 1 MOJIIb; UCCIIeTOBaHHE 0COOEHHOCTEH PacTBOPEHUS BEIIECTB
C Pa3JIMYHON PACTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MACCOBOM JI0JIEN pacTBOPEHHOTO
BEIL[ECTBA; B3aUMOJIEWCTBUE BOJIbI C METAJUIAMHU (HATPUEM U KaJlbLIMEM) (BO3MOXHO HCIIOJIb30BAHNE
BUJICOMATEPHAJIOB); ONPEIEICHUE PACTBOPOB KUCIIOT U IIEN0UEH C MOMOIIBI0 WHIUKATOPOB; UCCIIEI0BAHIE
00pa310B HEOPraHMYECKUX BELIECTB PA3JIMUYHbBIX KJIACCOB; HAOII0IEHUE N3MEHEHUS OKPAaCKU MHAUKATOPOB B
pacTBOpax KUCIIOT U Iesioueil; u3ydenue B3aumoseiictsus okeuaa Mmeau(Il) c pactBopom cepHoOil KMCTIOTHI,
KHCJIOT C METAJUIAMHU, PEeaKIUi HeHTpaln3alny; NoIy4yeHne HepacTBOPUMBIX OCHOBAHHM, BBITECHEHHE OHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIU; PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHelue kiacchl
HEOPraHWYECKUX COEANHEHUI.

IepuognyeckuiizakoHunepuognyeckasgcucTeMaxumuyeckuxyiementos/l.U.Menaeneena.
Ctpoenne aToMoB. XHMHYECKAsl CBSI3b

IlepBble NONBITKK KJIaCCUPUKAIIMN XMMUUECKUX AJIEMEHTOB. [IoHATHE O TpyIax CXOIHBIX 3JIEMEHTOB
(L1esT0YHbIe U HIETOYHO3EMENIbHbBIE METAJIIbI, TAJIOTEHbI, HHEPTHBIE I'a3bl. DJIEMEHTHI, KOTOpPbIE 00pa3yroT
amdoTepHbIe OKCU/IbI U TUAPOKCHIBL.

[Mepuoauueckuii 3akoH. [lepuonudeckas cucrema xuMuieckux snemMenToB Jl. M. Menpeneesa. Buspl Tabmuiibt
«Ilepnomuueckas cucrema xuMuaeckux >neMeHToB /1 . U . Menneneesay . [lepuoas! u rpynmsl . usndecknit
CMBICII IIOPSAZKOBOTO HOMEPA, HOMEPOB NIEPUO/IA U TPYIIIILI JIIEMEHTA.

Ctpoenue atomoB .CoctaB aToOMHBIX sijiep. M30Tombl. DnexTponsl. CTpoeHHe 3IEKTPOHHBIX 000JI04eK aTOMOB
nepBbIX 20 XUMUYECKUX 3JIEMEHTOB nepuoanyeckoi cucteMsl 1. . MenaeneeBa. XapakrepucTuka XUMUYECKOTO
JJIEMEHTA I10 €r0 MOJIOKECHUIO B niepuoauuecko cucreme .M. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHSI paJiiyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTMYECKUX U HEMETAINTUYECKUX
CBOMCTB I10 TpyIIaMu NeproaM. 3HaueHHEe epHOANIECKOro 3aKOHA 1
NEPUOINYECKONCUCTEMBIXUMUYECKUXDIIEMEHTOB I pa3BUTUsIHAY KUMIpakThuku. J{. .M enneneeB—
YUEHBIMUTPAXKIAHUH.

ONeKTpOOTPULIATENBHOCTh XMMUUECKHX DJIEMEHTOB. XUMUYECKasl CBsI3b (MOHHAs, KOBAJICHTHAS MOJISApHAs U
KOBaJIeHTHasl HeroJsipHasi). CTeneHb OKUCIEHHs
XMMHUUECKUN SKCTIEPUMEHT: U3ydeHne 00pa3lioB BEIIECTB METAIJIOB M HEMETAIIJIOB; B3aUMO/IEHCTBHE



TUAPOKCHU/IA IMHKA C paCTBOPAMU KHCIIOT U IIEJIOYEH; POBEJCHUE ONBITOB, WILIFOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLUI (TOPEHHE, PEAKLUU Pa3JI0KEHHS, COCJUHEHNUS).

MexnpeameTHble CBSI3H

Peanu3zanus MeXnpeaMeTHbBIX CB3€H IPU U3YYEHUU XMMUHU B 8 KJIacCe OCYLIECTBISETCS YEpE3
HCII0JIb30BaHUEC KaK O6H_II/IX CCTCCTBCHHO-HAYy4YHbIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIAONINXCA CUCTEMHBIMU TJIs1
OT/EJbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO011Me ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAY4YHBIH (aKT, THIIOTEe3a, TEOPHS, 3aKOH, aHAJIN3, CUHTE3,
KIaccu(UKaIus, epUOANIHOCTD, HAOIFOICHUE, SKCIICPUMEHT, MOICTTMPOBAHUE, U3MEPCHHE, MOJICIb,
SIBIICHHE.

dusnka: MaTepus, aTOM, JICKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PaTHOAKTHBHOCTh, MOJIEKYIIa,
IIEKTPUYECKHIA 3apsi], BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pusndeckue
BEJIMYUHBI, €UHULIBI U3MEPEHUs, KOCMOC, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: horocunTes, Apixanue, ornocdepa.

I'eorpadus: armochepa, ruapocdepa, MUHEPAITbI, TOPHBIE TOPO/IBI, TIOJIE3HBIE HCKOMAEMbIE, TOTUTUBO, BOJTHBIC

pecypchl.

KanennapHo-reMaTtuveckoe nijiaHupoBaHue mo xumuu 8 kiace
1 yac, 34 yaca

Ne | Pazpgen. Tema ypoka Kon-Bo | lata | Hcnonv3oseanue
4acoB IIPOBE | 0OOpydosanus
nenust | «Touka pocma

Tema 1. Xumusa —_ BaskKHasl 00J1aCTh
€CTEeCTBO3HAHMST U MPAKTHYECKOH JAesITeJIbHOCTH
yeJioBeKa (44)

[Ipenmer xumun Posib XUMUM B )KU3HU YET0BEKA. XMMHUS B 1
cucremMe HayK. MeTo/ibl I03HaHUsI B XMMHU.
3HaKOMCTBO C [IpaBUJIaMHU 0€30I1aCHOCTH U IPUEMAMU 1 Lugpposas
lﬁa60T1,1 B XUMUYECKOH Ha60i)aT0pI/IPL 6
paxkTuyeckas pabora:Nel. ) J1a00paTOpHs
I[IpaBuna paboThI B 1a0OpaTOpUU U MPUEMBI OOpAILIEHHS C RELEON
1abopaTopHBIM 000PyJOBaHUEM LlugpoBoii 1aTunk
TEMITEPaTypPbI
CnuproBka CBeya.
Tena u BemecTBa. @U3NUECKHE CBONCTBA BEILECTB. 1
ArperatHoe COCTOSHUE BEILIECTB.
Yuctele BemectBa 1 cMecH. Crioco0bl pa3aeneHus cMece. 1 Hudponas
IIpakTHueckas padora Ne 2. Pa3nenenue cmeceii (Ha naboparopus
HpUMepe OYUCTKH OBAPEHHOM COJIN) RELEON

Tema2.BenrecrBa u xumudeckue peakuuu (10 9)+1 g

ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHUE IJIEMEHTHI 1
3HaKu(CUMBOJIbI) XUMHUUYECKUX IEMEHTOB

[IpocTble U ci0XKHbIE BELIeCTBa. ATOMHO-MOJIEKYJISIPHOE 1
YUECHHE.
3aKOH MMOCTOSHCTBA COCTaBa BewecTB. OTHOCUTENbHAS 1

atomHas Macca. OTHOCHTEIIbHAS MOJICKYJISIpHasA Macca .

Maccopas 10715 XUMHUYECKOT0 3JIEMEHTa B COSIUHECHUN

10 Ou3ndecKre U XUMIYECKHE SBICHUS

11 Xumunueckad peakuud. [[pu3Haku v ycroBusi NpOTeKaHUS
XAMHYSCKHUX pEaKIHil

12 | XuMudecKkre ypaBHEHHUSI

I

13 | Tunsr xuMuueckux peakiuil. Peakius coenunenus Peakius
pa3noKeHus




14

Peaxmua 3amerenus Peakmys oOmena

15

3aKkoH coxpaHeHus Maccel BeniectB. M.B.JlomoHOCOB—
YUEHBIN- YHITUKIIOTIEIHCT.

BECHI
TCXHOXUMHNUYCCKHUC
WM DJICKTPOHHBIE;
cBeua;
KOJIOAITIOCKOTOHHAS
250 mu1; 10KKa 1S
CKHUTaHMS BEIIECTB

Tema3. Bozayx. Kuciopoa. Oxcuanbi (34)

16

Bozayx—cmech razoB. Cocta Bo3ayxa Kucinopon — snemeHT
u mpoctoe BemiecTBo. O30H — amioTponHas Mogu(UKaIusI
KUCIIOposia

17

Haxosxnenue Kucnopoja B npupoje, Gusndeckue u
XUMHYECKUE CBOMCTBA (PEAKLIMK OKUCIIEHUS, TOPEHUE.
[TonsTre 06 okcumax CrocoObl MOTyYeHHs KUCIOPOIa B
n1abopatopuu ¥ npoMblluieHHOCTH. [Ipumenenne
KUCJIOpOJA.

IpakTnyeckas padoraNe3. [loxyuenue u cobupanme
KUCJIOpPO/a, U3YUYEHUE €ro CBONCTB.

18

TemnoBoit 23 dexT XUMHYECKOH peakluu, MOHATHE O
TEPMOXMMUYECKOM YPaBHEHUH, IK30-M SHIOTEPMUIECKUX
peakipax TormnuBo (yrois U MeTaH).3arpsisHeHHE BO3/1yXa,
cr1ocoOBbl €ro MPeA0TBpaLIeHNs. Y CUIEHHE TAPHUKOBOTO
s¢dekTa, paspyiieHre 030HOBOTO CIOSI.

Tema 4.Bogopoa.CocraBkuciaorucoJieii (34)

19

Bonopon — anement u npocroe BeuectBo Haxoxienue B
npupojie, puznueckre U XMMUIECKHe CBOICTBA (Ha mpumepe
B3aUMO/ICUCTBHS C HEMETAJIAMU M OKCHJIAMU METAJIOB

20

[Ipumenenue, crocoObl MOTyYEHUS BOJOPO/A.
IIpakTuyeckas padora Ne 4. [lonyueHue u cobupanue
BOJIOPOJIa, U3YUYEHHE €T0 CBOWCTB

21

CocTaB KHCJIOT U CoJiei

Tema 5. KosinuecTBeHHbIE OTHOIIEHUs B Xumuu (34)

22

KomngectBo BemecTBa. Moib. MOJ'IHpHaSI Macca

23

3akoH ABoraipo. MossipHblii 00bEM Tra3oB .

[HEN

24

PacuéTel 10 XMMUYECKUM YPAaBHEHUSIM.

Tema 6. Bona. PactBopsl. Ilonsitue 00 ocHOBaHMAX
(3u)

25

dusnueckne cBOHCTBA BOALI. AHAIN3 U CUHTE3—METO I
M3YYEHUS COCTaBa BOJIbl. XUMHYECKUE CBOMCTBA
BOJIBI(PEaKIMU ¢ METalIaMi, OKCU/IaM U METaJJIOB U
HEeMETaJIOB

26

CoctaB ocHoBanwmii. [TonsTre 06 UHIMKAaTOpax

Hudposas
nabopaTopus

RELEON
Hudposoii pH. mrarus
C 3WKUMOM; TISITh
XUMHYECKHUX
CTaKaHOB(25 mn);
POMBIBAJIKA

27

Bopna xax pactBopurens. PacTBopsl. PacTBOpMMOCTE BELECTB B
BoJie. Postb pacTBOpPOB B PUPOJIE U B JKU3HU YETOBEKA.
KpyroBopoT Boibl B ipupo/ie. 3arpsi3HEHNUE IPUPOTHBIX BOJI.
OxpaHa ¥ 0YHCTKA IPHUPOAHBIX BOJI.

mpubop s
OMBITOB €
ANEKTPUIECKUM
TOKOM; HCTOUHUK




IIpakTHyeckast padora: Ne 5. [Ipurorosienue
pacTBOPOB C ONPEIEIEHHON MAacCOBOM J10JI€i PacTBOPEHHOTO
BEILECTBA.

MOCTOSIHHOT'O TOKa:
poOUPKH 21IT.
POHYMEPOBaHHBIE,
Jy4YMHKA; CIHMPTOBKA,
IpOOKH—2IIT, MUHLET

Tema7.0OcHOBHBIE KJIACCHI HEOPTAHUYECKUX
coenuennii(5u)+ 1 u

28 | Knaccudukanus HeopraHM4ecKux coequHeHun. OKCUIbL:
cocTaB, Kiaccuukanus (OCHOBHbIE, KUCIOTHBIE,
amdoTepHbIe, HecoaeoOpas3yroIre), HOMEHKIATypa
(MexayHapoIHas U TPUBUAIIBHAS).

[onyueHne U XMMUYECKHE CBOWCTBA KHCIIOTHBIX, OCHOBHBIX H
aM(OTEPHBIX OKCHJIOB.
29 | OcHoBaHus: cocTaB, KJIacCU(pHKAIUsA, HOMEHKIIATypa Hudposas
(MEeXTyHApOIHAS M TPUBHAIIBbHAS ), QU3HUCCKUE U XMMUUECKHE naGopaTtopus
CBOMCTBA, CIIOCOOBI OTY4YEHHS RELEON
Hudporoii pH. mraTus
C 32KHMOM; TATh
XUMHUYECKHIX
cTakaHoB(25 mi);
IPOMBIBAJIKA
30 | Kucnotsr:cocTas,kiaaccupukanus, HOMEHKIATYpa,puznueckue
UXHUMHUYECKHECBOMCTBA,CIIOCOOBITOTY YSHUS.
Psan akTuBHOCTH METAILIOB
31 | Conu (cpenHuie): HOMEHKIIATypa, CIIOCOOBI
MOJTyYEHHMSI, B3AUMOJICUCTBUE COJIEH C METAJUIAMH,
KHCIIOTAMH, IEN0YaMH U COIISIMU
32 |1 SHeTHSCCKEL OB MEKJY KIaCCaNH HeOpraiiTIcEiiy upposas
paooTa:Ne6.PemennesxkcnepiMeHTalIbHbIX3a/1ay 110 TEME nabopaTopust
«OCHOBHBIE KJIACCHI HEOPTAHMYECKMX COETMHEHUM RELEON
Hudposoii pH. mrarus
C 32KUMOM; TIATh
XUMHUYECKHIX
CTaKaHOB(25 mn);
TPOMBIBAJIKA.

Tema8.IleproguyecKnii3akOHUIIEPHOANYCCKAACHCTEMA

xumudecknxiyiemenToB/[.M.MenneneeBa. Ctpoenue

atoma(ly)

Tema 9. Xumuueckas cBsi3b. (29)

33 | DNEeKTPOOTPUIATEILHOCT ATOMOB XUMHYECKHX HJIEMEHTOB
CreneHb OKUCIEHUS

34 | MonHast xumMHu4ecKast CBsi3b. KOBalIeHTHO-TIONSIpHAS CBS3b Hudponas
KoBasneHTHO- HemosipHas CBSI3b naboparopus

RELEON
Hudposoii gatunk
TEMIIEPATYPbI
TUTATUHOBBIN; TaTUUK
TEMIIEPATYPbI

TEPMOIIAPHbIN




TOUKA \!pocm

JlabopaTopHbie padoThI
8ku1ace
IlpaxkmuueckaapadomaNel. «H3yuenue cmpoenus niamenu)
Teopernueckasyactb:l opeHME—CI0KHBIMITPOLIECC,CONTPOBOKAAIOIIUNCABBIIEIEHUEMIHEPT UM, KaKIIPABUIIO, B
BUJIE TeIJIa U cBeTa. Pa3nuyatoT roMOreHHOe ropeHue (HarpuMmep, npu paboTe ra3oBoi TOpeiKu), U TeTePOreHHOe ropeHue (Hanpumep, TopeHue
CIIUpPTa U CYXOro roproyero). B paccMoTpeHHBIX IpuMepax Ijiamsi HMEeeT CXOJHOe CTpoeHHe. B HEM MOXKHO BBIICIUTH TPHU YACTH.
BuyTpeHnHuiikoHycTeMHOTO1BETa( BCIIyYaera30BOMTropesikucuHeronseTa)cHu3konremnepatrypoii~300—500°C.3 qecbipoucXoAUT UCIAPEHUE U
Pa3oKEeHUE rOPHOYEro BENIECTBA.
Cpennuii BOCCTAaHOBUTENBbHBIM KOHYC COCTOMT M3 CMECH BO3JyXa M TOpSALIEr0 rasa. 31ech 0] BIHUSHHEM OO0Je€ BBICOKOH TeMIEepaTyphl
(1500—1800 °C) mpoayKThl UCHAPEHUS U PA3TOKEHUS TOPIOYUX BEUIECTB aKTHBHO pearupyroT ¢ kuciaopoaom. Ecnu dacTe yriepoga octaéres
CBOOOJHOM, TO €r0 MEJbYaNIINe YaCTUIBI PACKAIISIOTCS U MPHUIAIOT TUTAMEHH SPKOe CBEYEeHHE. DTa 4acTh IUIaMeHH Oorara yrapaeiM razom CO —
CUJIBHBIM BOCCTAHOBHUTEJIEM, MO3TOMY €€ Ha3bIBAlOT BOCCTAHOBUTENbHOW. Touka Hambojee BBICOKOM TemmepaTypbl HAaXOIUTCS Ha OCTpHE
BOCCTaHOBUTEJIBHOI'O KOHYCA.
BremHuii OKHCIUTENBHBII KOHYC 00pa3yeT HEBUAMMYIO OO0OJIOYKY, OKPYXAloIlylo Iiams. 3Jech IMOJA BIUSHUEM 3HAUYUTEIHHOTO MPHUTOKA
KHCIIOpO/1a BO3AyXa MPOUCXOINUT MOJHOE OKUCIEeHHE Toprodero Bemecta 0 CO2u H20 (mpu ropeHH# cyXoro roproyero Ha OCHOBE YpOTPOIHMHA
Takke oOpasyercs N2). Ilpu sToM octaércsi M30BITOK KUCIOPOJa, KOTOPBIM IMPH BBICOKOW TeMmIepaType o001anaeT BBICOKON OKHUCIUTENbHOM
AKTHUBHOCTBIO, TOTOMY BHEIIHSS YacTh TUIAMEHHM HAa3bIBACTCS OKUCIUTENbHOU. VCmonb3ys MoAAyB BO3/yXa, MOKHO YBEIWYUTH TEMIEPATYpPY
IJIAMEHH.
[Ipaktrueckas yacth: [{enp onpITa: M3yuYnThCTPOCHUETIAMEHH, OTIPEACIUTHTEMITEPATYPYBPA3HBIXET030HAX TIPH UCIIOJIB30BAHUU PA3TUIHBIX
MCTOYHHMKOB TEIUIA .
Ilepeuensy oamuuxoe yughposoii 1abopamopuu: NaTINK TEMIEPATYpPbl TEPMONAPHBI.
HononnumenvHoe 060pyoosanue. TATUB C 3AKUMOM; JIEP>KaTeNb sl MPOOUPOK; CIIUPTOBKA.
Mamepuanwl u peakmugsl: CIUPT 3TUIIOBBIN; CyX0€ TOpIOYee; CBeYa.
Texnuxa 6e3onacHocmu.
1 .Pabota cBsi3aHa C OTKPBITHIM IJTAMEHEM —OeperuTech 0ora.
2 . TepMomapa mocye u3BJIeUeHUs U3 IIIAMEHH OCTBIBAET HE cpa3y—OeperuTech 0Kora.
3. B ciupToBKe CONEPKUTCS TOPIOYAst KHUIKOCTb.
HUncmpykyus Kk 86inoIHeHUIO:
1.IToakmrounTe BHICOKO TEMIEPATYPHBIN TaTYUK(TEpMONapy) K PETUCTPATOPY AAaHHBIX(KOMITBIOTEPY).3aKpENHTe NaTIYUK B IITATUBE TaK,
9TOOBI €r0 KOHUMK Kacalcsi GPUTHIIS CTIUPTOBKH .
2 . 3axrute cnupToBKY. Korma nmokazanust CTaOMIM3UPYIOTCS, 3aMUIITUTE 3HaYEHNE TEMIIEPATyphl Ha cxeMe TiameHu (puc. 1).
3.IlepememaiiTe aTYMK TEMIIEPaTyphl B CIEIYIONIYIO TOUKY IJIAMEHH B COOTBETCTBUU CO cXeMo. [[ist aToro ocnabmsiite MmydTy u
nepemMeniaiite eé(BMecTe ¢ Jankoil U JaTYUKOM) B Hy»Hoe MecTo. Korna noka3anusi cTaOuInM3upyroTcs, CHOBAa 3aHOCUTE 3HAUECHUE
TEMIIEpaTypbl B COOTBETCTBYIOIIEH TOUKE HA CXEMY .
4. Tak u3MepbTe TEMIIEPATYPY BO BCEX TOUKAX MJIAMEHHU, OTMEYEHHBIX Ha cxeme.S.ITloBTopuTe 1eicTBUA CO CBEUOU U CYXHUM FOPIOYHM.
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6.06parute BHuManue! [Ipu u3yueHn cTpoeHUs IIIAMEHH CyXOT0 roprouero ucnoisiyercs 1/4uacts Tabnetku. Kycodyek roprodero nomemaror Ha
KEpaMUYECKYIO IUIUTKY.

Puc.1.Touku usmepenus TemrnepaTypsl iaMenu 7 . BHecure B riaMst CIMPTOBKH HA MOJIMUHYTHI NPpoOUpKY. M3BiIekuTe NpoOUpKy U3 IJIaMEHH U
paccMOTpUTE €€ TOBEPXHOCTb.

. Kakoro niBera o6pazoBaics Hanét? Uto 310 3a BemecTBo? Pe3ynbraTel n3MepeHnii/Habio 1eHui

M cTouHnk Temmeparypa okono purmistTemneparypa B cpeaneit Temmeparypa B Bepxueit [Uto oOpa3oBanoch Ha
Ne  rensoTsl (Kycouka roproyero) YacTH IJIAMEHU YacTH IJIAMEHU [HOBEPXHOCTU IPOOUPKH
1 CriupToBKa
2 Caeua
3 Cyxoe roprouee
Bv1600b1:

B BbIBO#ax yka3aTh, KaKOl HCTOYHUK TEILJIOTHI MPEANOYTUTEIBHO UCII0JIb30BaTh B XMMUUYECKOH JIabOpaTOpUu U OYEMY.

Konmponvnvie sonpocut:

1.Kaxoii ncTOUHUK IJ1aMeHH ObLIT UCIOIb30BaH?2

2..Kaxkas yacTb 1jiaMeHu camasi ropsidasi?

3.J1o kaKkoii MakCHUMaJIbHOU TeMIepaTyphl yaaércs nporpets Tepmonapy? 4.Yto ropsuee—LeHTp IIIaMEHU WU Kpasi?

5 ITouemy cnupTOBKa FOPUT HOYTH OECLBETHBIM IIJIAMEHEM, a CBeYa —CBETAIMUM? MOXKHO JIM MCII0JIb30BaTh CBEUH B J1aOOPATOPUU BMECTO

CIUPTOBOK?

6 .Kakue npoyKThl rOpeHHs OJIMHAKOBBI Y CIIUPTOBKU U CBEYU?

7.3aganne g moarorosku k I'MA, BITP

ITpu HarpeBaHuu TBEPIBIX BELIECTB B MPOOUPKE HEOOXOIUMO:

1.B35Th IPOOUPKY B PyKU U HarpeBaTh Ty YacTh, IJI€ JEKUT BELIECTBO;

2.3aKpenuTh NPOOUPKY B IITATUBE U HArpeBaTh TY YaCTb, IJI€ JIE)KUT BEILIECTBO;

3.B35Th NPOOUPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aTEM TY YaCTh, TJI€ JIEKUT BEILIECTBO;

4.3aKpenuTh NPOOUPKY B LITATUBE, IPOrPETh BCIO IPOOUPKY, a 3aTEM Ty HaCTh, I/I€ JIEKHT BEIIECTBO.

(ITpaBunbHBIN OTBET: 4 .)

8.3aganue 11 pa3BUTHS (PYHKIIMOHAIBHOM IPaMOTHOCTH

B xnure Maiikna ®@apanes «cropus cBeun» aBTOp OMKMCHIBAET OIBIT, KOTOPBIA OH IEMOHCTPUPOBAJ HAa CBOMX JIEKIUAX. B mmamst |

CBEYM OH MOMeNIall H30THYTYIO CTEKIIIHHYI0 TpyOKy. OMH KOHell TpyOKH OIycKaycs HeJaleKo oT GUTUIIS, B KOTOPOH

BBIBOJIMJICS] HA HECKOJIBKO CAHTHMETPOB OT IJIaMeHu. Uepe3 HEKOTOpoe BpeMsl K KOHILY TPYOKH IMOAHOCHUIIN FOPSIIYIO JTyYHHY.

[TostBisoch miiamsi, KOTOPOE CYIIECTBOBAJIO OT/AEIBHO OT IJIaMeHH cBeur. Kak MOKHO OOBSICHUTD 3TO sIBJIEHUE? ‘

Otgert: B 3T0i1 yacTH 11aMeH NPOUCXOAUT Hcniapenue napaduna. Ilapsl napaduHa Ha Bo3LyXe, IPU MOJUKUTAHUH, 3arOPAIOTCs. (5
Puc.2.0mnbIT ¢ niaMeHeM cBeun



JeMoHCTpaMOHHBIH IKciepuMeHTNe 1.« Boloenenue u noziowienue menia—npu3HaKk XUuMuueckoll peakyuuy TOMKR !'POCTA

Teopernueckas yactb. PaboTa mpoBOIUTCS MpH M3ydeHUH TeMbl«lIpu3HaKku XUMHYECKUX peakiuii». Beraenenue u

[Toryomenue TemIOThl, N3MEHEHHE OKPACKU PACTBOPOB WJIM BEIIECTB, BBIICICHUE Ta3a ABJISIFOTCS OCHOBHBIMU IIPU3HAKAMHM XUMHUYECKUX PEaKIUil.
Taxoke UMeeT CMBICI IOBTOPUTH pabOTy NP BBEICHUH MOHATHUS TEIUIOBOM 3(pPeKT peakumm .
[TpakTuyeckagyactb.l[enbpaboThI:IPOIEMOHCTPUPOBATHBBIACICHUEUTIOMIIOEHUETEIUIAl PUXUMUYECKUX peakLinAX. CBA3aTbII0KA3aHUs 1aTUNKa
TEMIIEPATYPBI C OCSI3aTENbHBIMU OLYILIEHUSMHU.

Ilepeuenv oamuukos yughposoii nabopamopuu.; JATINK TEMIIEPATYPhI ITATHHOBBII.

HHononnumenvnoe obopydosanue: TBa XUMUUYECKUX cTakaHa (50 mi1), MpoMbIBaIKa C IUCTUIIMPOBAHHON BOJIOM, CTaKaH IS CIIMBA OTPa0OTaHHBIX
PacTBOPOB.

Mamepuanvi u peakmugsl: alTtOMUHNAEBAs IPOBOJIOKA UM rpanybl, 20%-Hb1il pacTBop ruapokcuaa Hatpust NaOH, 10%-Hbl1ii pacTBOp yKCycHOM
kucnotel CH3COOH, ruapokap6onar narpust NaHCO3 .

Texnuxabezonacnocmu:1.PaboraTh B 0UKax.

2. Tpebyertcs coOmoieHue Mep 6e30MacHOCTH NP padoTe C TUAPOKCUIOM HATPHs U HarpeBaTeIbHBIMU IPUOOpaMHU.

Huempykyus k evinonnenuro: 1.B xumuueckuil crakan Haneite pactBop menoun NaOH. M3meprre ero temnepatrypy. Ilomectute rpaHysibl Uiu
IIPOBOJIOKY QJIIOMUHUS TaK, YTOObI HaJ HUMHM OcTaBajcs cioil kuakoctd. Korma HauHETcs peakiuusi, oOpaTuTe BHUMAHUE ILIKOJIBHUKOB Ha
BbIJIEJICHUE ra3a M yBeIMUYeHUE TeMmiieparypbl. JKenaTenbHO (€ciu peakius UIET HE CIMIIKOM OypHO) MPOWTH MO Kiaccy W JaTh LIKOJIbHHUKaM
HOTPOraTh CTakKaH, YTOObI yOEAWTBCS, UYTO €ro colepKumoe paszorpesnocb. OTMETbTE MaKCUMalbHYIO TeMiepaTypy pactBopa. llomydeHHbIH
pe3ysbTaT 3aHECUTE B TAONHUILY .

2 ITpomoiiTenaTuNKTEMIICpATypbIBOI0I. B cTakan HaneiiTe ykcycHyto kucioty Hall 1/3mo Beicote. M3MephTe e€ Temiieparypy.

HeGonpmyMyu mopuusMU  HachblllbT€ TUAPOKApOOHAT HATpHs, MOMEIIMBas JAaTYMKOM TemmepaTypbl. OOparuTe BHUMaHME IIKOJBHUKOB Ha
BbIJIEJICHHE ra3a - IPU3HaK XUMU4eckoi peakiuu. [TocmoTpure, kak n3mensierca remneparypa. OTMeTbTe MUHUMAJIBHYIO TEMIIEPATypy pacTBoOpa.
[Tonmy4yeHHbIH pe3yabTaT YYEHUKH 3aHOCAT B TaOnuily. Pe3ynbraTsl u3MepeHuii /HaboieHuit

Pearupyromue Belecrsa Havanbnas Temneparypa MaxkcumanbHas/MUHUMaJIbHAS Brienenue nnm nornomenue
pacTtBopa TEeMIIepaTypa pacTBoOpa TEIJIOTBI

PactBop 1mienouyu u amroMUHUN
PacTBOp yKCYCHOM KUCIOTBI U COa
Bv1600b1: YKa3zaTh MpU3HAKU XUMHUECKUX PEAKITUI.

Konmponvnwvie 6onpocwi:

1 .IlpuBenuTe mpuMepbl peaKIHii, MPOTEKAIOMINX C BEICTICHUEM TEIUIOTHI.

2 JInsmomy4eHus T HeTal€HOMN3BECTUMEITPOKAIMBAIOTITPUBBICOKOTEMIIEpaType. K kKakoMy THITY MOXXHO OTHECTH ATy PEaKIHio?

3.3aganue ansa noaroroBku k ['MA, BIIP: Tonbko XuMHuueckue sIBJICHUS IEPEUUCIEHBI B TPYIIIIE:

1.I'openue cBeun, BeIMaZeHUE HOXKIEBBIX Kamenb, KulieHne BoAsl  2.Ckucanue s0JI09HOTO COKa, CKHCAaHUE MOJIOKA, pAaCTBOPEHHUE MeNa B YKCyCe
3.TasHue cHera, IUIaBJICHUE CBUHIIA, TPOTYXaHUE KyPUHOTO sidlia 4.06pa3oBaHue TymMaHa, ropeHHe OEHTalbCKOM CBEUH, TOPEHHE TPUPOTHOTO
raza
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JleMOHCTpaunoOHHbIH 3KcepuMeHTNe2.« Paznoscenue 600vl 31eKmMpuuecKum moKom»

Teopernueckas yacte. [lepen Hagamom paboTHI clenyeT 0OCYAUTh CO MIKOIBHUKAMH BOIIPOC: MPOCTHIM MIJIM CJIOKHBIM BEIIECTBOM SIBJISIETCS BOJA.
[Tocne BBIABUIKEHHUS YUAIIMMUCS PA3IMYHBIX TUIIOTE3 YUUTEINb IPOCUT MPEIOKUTh BAPUAHTHI UX SKCIEPUMEHTAIBHON ITPOBEPKHU.

OOBIYHO MJAHHBIA ONBIT PEKOMEHAYIOT MPOBOAUTH B npubope l'odmana, yCTpOHCTBO KOTOPOTO SBISETCS JOCTATOYHO CIOXHBIM IS
BOCHMHKJIACCHUKOB. YJ00Hee ero MpoBOAUTH B MpUOOpE MJsl OMBITOB C 3JIEKTPUUECKUM TOKOM, HCIOJIB3Yysl B KauecTBe 3JekTponuta 10%-Hbii
pacTBOp THUAPOKCHAA HATPHUsS W CTalbHble (JIydllle HHUKEJIEBbIE) 3JEKTpoJbl. Bo m30exkaHWe BCIEHMBAHUS PAcTBOpAa HpPU JEMOHCTPALUHU K
JNEKTPONIUTY CIEAYeT 100aBUTh STUIIOBBIH ciupT (Ha 4 00BEMa pacTBOpa tekTponuta 1 006EM 95%-Horo pacTBopa cnupTa) .

[pakruyeckas yactb. Llens paboTel: chopMUpPOBATH MPEACTABICHUS Y yUAIIUXCs 00 aHAM3€ CIOKHBIX BEUIECTB U M3MEHEHUHU MOJIEKYJI CII0KHBIX
BEILECTB B X0/I€ XUMUYECKHUX PEAKLIUM.

Jononnumenvnoe 060pyoosanue: TPpUOOpP HJsl OMBITOB C JJIEKTPUUECKUM TOKOM; HCTOYHUK TIOCTOSHHOTO TOKa: NpPOOWMpKM - 2 1T,
MPOHYMEpPOBaHHbBIE; JTYYHMHKA; CIUPTOBKA; TPOOKU — 2 MIT, MUHIET .

Mamepuanvt u peakmugul. CIAPT STUIOBBIN, | 0%-HBIIPACTBOPIIEIOUH.

Texnuxa 6ezonacnocmu: Paborats B oukax. TpebyroTcs cneruanbHble Mepbl 0€30MacCHOCTH MPU padoTe C TUAPOKCUIOM HATPUS.

Huempykyus k evinonanenuro: 1.3an10JHUTE 3IEKTPOIUTUYECKYI0 BaHHY M JIEMOHCTPALMOHHBIE MPOOMPKU PACTBOPOM 3JIEKTPOJIMTA 3apaHee, /10
ypoka.2.IIponeMoHCcTpupyiiTe MPUOOP yUYaIUuMCs, OOBbSICHUTE €ro YyCTPOMCTBO U BKIIOYUTE MTOCTOSHHBIN AIEKTPUUYECKUH TOK.

3.Habmronaercs BblesIeHNE ra30B Ha eKTpoAax rnpudopa. OOparute BHUMaHHUE y4allluXCsl HA TO, YTO OJUH U3 Ta30B BBIACISIETCA UHTEHCUBHEN U
3aHMMAaeT B JBa pasza 0oJbIIHi 00bEM IO CPABHEHHIO CO BTOPHIM ra3oM.

4.00cynute HaOMIOJacMble MPU3HAKKM XUMHUYECKOW DPEaKIMM, CAENAiTe MPEANoIoKEHHUs O TOM, B KAaKHMX NPOOMpPKAX HAXOIATCS KUCIOPOI U
BOJIOPOJI. DIIEKTPOJIN3 MTPEKpATUTE, KOT/1a B IpoOupkax HabepETCst 0K0JI0 6 MJI BOAOPOAA U 3 MII KUCIIOPO/a .

5.00patuTe BHUMaHUE Ha pa3IHYHbIE 00BEMBI COOpaHHBIX ra3oB. [IpoOMpKH MIIOTHO 3aKpoOTE MPOOKAMM TMOJ CIOEM dJIEKTpoJuTa. Tierorieit
JY4YMHOH onpenenuTe HaJuyue KHUCIOpoAa B MPOOHUpKE, Topslled JIydnHOUW MOAOXKIUTe Bonopol. [Ipemnokure ydarmumcs 3aHECTH pe3yJIbTaThbl
HaOJIIOZICHUH B TaOJIHILY.

Pe3ynbpTaTsl HaOMIOCHMIA
Howmep npobupku O06béM raza HazBanue raza

Bv1600bi: OTpa3uTh, 4TO MPOUCXOTUT C MOJIEKYJIAMH CJIOKHBIX BEIIECTB B X0J1€ XUMUYECKOM peaKIui.

Konumponvnviesonpocwei:1 . MoKHOINIIOBHEIIHEMYBUAY OTIINYUTHIa3BOI0POI0TIa3akuciopoaa? 2. KakneqacTuibICOXpaHAIOTCSBXOAE TPOTEKAHUS
pEaKIUM pa3IoKeHUs BOJbI, a Kakue paspymaroTcsa? 3 .Kak qoka3aTh, 4TO B COCTABE caxapa COJEPHKATCS aTOMbI yriepoja?
4.3ananuesmoaroroBkukl MA,BITP.ITpu coGupanuu ra3oB HCHoONb3yI0T IpUOOPHI, peICTaBleHHbIE Ha pucyHKe. C OMOIIBIO, KAaKUX U3
yKa3aHHBIX IPHUOOPOB MOKHO cobupaTh Bogopoa? OG0CHYITE CBOI OTBET, UCXOMS U3 CBOMCTB JaHHOIO Trasa.
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Puc.7.I1puGops! 1t coOupanus ra3os
(A) (B)

(B)
/ 3 i C— S
— U7/

JdeMOHCTPaAaIMOHHBINA IKCIIEPUMEHTNe3.«3aK0H COXPAHEHHS MACChI BelleCTB)
Teopernueckas yacTb. [Ipyu n3ydeHun TaHHON TEMBI 1esIeco00pa3HO CO3/1aTh MPOOIIEMHYIO CUTYAIHIO, ISl Pa3pEIIeHUs
KOTOPOM ydYaluecs: BBIABUTAIOT TUIOTE3bl, TPeOYIOIINe SKCIIEPUMEHTAbHOM mpoBepku. [Ipu 0OcyXIeHUU MPEeANoKEHHBIX BapHAHTOB MPOBEPKU
BBIJIBUHYTBIX TUTIOTE3 BOCBMUKIIACCHUKY MPEJIATal0T PA3IMUHbIC BAPHAHTHI KOHCTPYKIIMUA TPUOOPOB, T.€. MPOSBISIOT TBOPUYECKYIO aKTUBHOCTH, B
X0JIe KOTOPOH MPOUCXOAUT MEPEOCMBICTICHHE MPUOOPETaEMbIX 3HAHUH.
Ha ypoke ywammecs y3nator o paborax M. B. JlomonocoBa u A. JlaBya3be, MOCBSIIEHHBIX OTKPBITHIO 3aKOHA COXPAHEHUS MACChl BEIICCTB,
(bopMyIHPYIOT 3aKOH, MPUXOASAT K BBIBOY, YTO Macca BEIIeCTB B XOJI€ PEaKIMH JIOJKHA OCTABAThCS MOCTOSTHHOM. Jl0OMBIIMCH TOHUMAHHUSIIAHHOTO
Te3Mca, yUYUTEINb JEMOHCTPUPYET IKCIIEPUMEHT .
[IpakTuyeckas yacTb. [lens paboThI: SKCIEPUMEHTAIBHO JA0Ka3aTh 3aKOH COXPAaHEHHS MacChl BEIIECTB.
Jlonoanumenvnoe 0o6opyoosanue. BECbl TEXHOXUMUYECKUE WU AJIEKTPOHHBIE; CBeUa; K0y10a II0CKOAOHHAs 250MJT; JT0XKKa /J1s1 COKUTaHUS BEILIECTB.
Mamepuanet u peaxmugul. cBeva.
Texnuxa 6e3onacnocmu: BHIIOTHATH TPeOOBAHUS ITPH pabOTE C OTKPHITHIM IJIAMEHEM.
Unempyrkyus x evinonnenuro: Ha pbIYaXHBIX WU SJEKTPOHHBIX BECaX YpPaBHOBEIIMBAETCS CBeua, a 3aTe€M YYHTENb 3aXuraer e€. Yyarmuecs
HaOJII0JIAI0T, YTO B TeueHHWE ~1 MHH paBHOBECHE BECOB HApyIIAETCs, Yalllka C ropsAlledl cBeuoil MoAHMMAeTcs BBEpX. YUalluMcs 3aJaloTcs
Bonpockl: «Kak MoxxHO 00BsScHUTH Habmogaembiil ¢akT? Kak 3TOT (akT cormacyeTcs ¢ 3aKOHOM COXpaHEHHs Macchl BemecTB?» OOcyxaeHue
JTAHHBIX BOIIPOCOB MPUBOJIUT YUAITUXCS K MBICIIM O TOM, YTO SKCIIEPUMEHT MPOBEIEH HEKOPPEKTHO, CIAEAYET U3MEHUTh KOHCTPYKITHIO PUOopa.
VYunrenp3apaHee10KEHII0ITOTOBUTHKOJIOY 10CTATOYHOO 0B IIOT 000 BEMACXOPOIIONOI0THAHHOMITPOOKOH, BKOTOPYIOBCTaBICHAJIOKEUKA.
B noxeuke 3akperuisiercs cBeua. Bech mpubop B cOope 3apaHee ypaBHOBemnBaeTcss Ha Becax (puc. 8) . Korma
ydarecst MpUXo/sT K BEIBO/Y, UTO OIBIT CIEAYeT MPOBOAUTH B 3aKPHITOM PUOOpE, YUUTENb JOCTAET BECHI C KOJIOOH,
3aKUTaeT CBeuy, 3aKPEIUIEHHYIO B JIOXKEUKEe, BHOCUT B KOJIOY U IJIOTHO 3aKphIBAaeT. YYaluecs: BUIAT, YTO paBHOBECHE
BECOB HE HApYLIAE€TCsl B XOJ1€ BCETO IKCIIEPUMEHTA .
Puc.8.I1pubopmisineMoHCTparuu3aKkOHaCOX paHEHUSIMACCHIBEIIIECTB
BuiBoabI:
B BrIBO/1aX HEOOXOMMO OTPA3UTh TE3HC, YTO MACCa BEIIECTB MPU MPOTEKAHUH XUMUYECKON PEAKIIUUA COXPAHSIETCS.
Koumponvhvie 6onpocul:
3ananus A pa3BUTUS QYHKIIMOHATIBLHONW IPaMOTHOCTH
1.ITpu ropenuu ApoB ocTaérces 307a. Macca 3071l MEHBIIIE MAcChl B3ATHIX JUIS CKUTaHUS JpoB. Kak MOXKHO OOBSICHUT !
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2. J171s IpUTOTOBIIEHUSI MSICHOTO OyJIhOHA MOBap B35 KycoK Msica maccoi 1 kr.ITocne Bapku kycok msca cran Becutb 800r. [louemy macca
U3MEHUIIACh?



JdemoncTpannoHHbIN 3kcniepuMeHT Ned.«OnpeneseHue cocTaBa BO3ayxXa»

Teopernueckas yactsb. [lepen mpoBeneHEM 3KCIepUMEHTa yJaluMcsi HE0OX0JUMO 00BSACHUTh YCTPOUCTBO Mpudopa,

YTO O3Ha4aIoT AeneHus. Taxke HeoOX0auMO yOeauThCs, YTO MpoOKa MpUOOpa TEPMETUYHO 3aKPBIBAET COCY/I.

[TpakTryeckas yacTb. Llenab paboThl: SKCIEpUMEHTAILHO OMPENEIUTh 00bEMHYIO I0JII0 KUCIOPOAa B BO3IyXE .

Hononnumenvrnoe 06opyoosanue’ IpuodOp AJst ONpEAeTICHU COCTaBa BO3/lyXa, IITATUB, CIIUPTOBKA, CTEKJISTHHAS MAJIOYKA, JIydUHA, CTAKaH C BOAOM.
Mamepuanst u peaxmugul. Kpacublii pochop.

Texnuka 6e3onacnocmu:. C 0OCTOPOKHOCTBIO 00PAIIATHCS ¢ TOPSIIUM (pochopom.

Huempykyus k 6blnoneHuio:

1 .Kpucranmu3arop HanoJOBHHY 3aIlOJIHUTE BOI0M. Ha moBepxHOCTh BOBI moMecTuTe hapdopoByro vamky ¢ 1—1,5 r cyxoro kpacHoro docdopa.
2.006paTtuTeBHUMaHUEHAaHEO0XOAMMOEY CIIOBUEIKCIIEpUMEHTa—BIaXKHBIHPochopucnonb3zoBaTbHeNb3s ! DochopanoKHOOBITHB3ATOOObIE, YEM
TpeOyeTcst U CBA3BIBAHMSI BCErO KUCIIOPO/Ia, HAXOASIIETOCS B COCYIe.

3.0t1kpoiiTe mpoOKy mpubopa U MOMECTUTE KOJOKOJ B KPHUCTANIM3ATOp ¢ BojoH. [lorpy3uTe KOJIOKON B BOAY HACTOJIBKO, YTOOBI YPOBEHb BO/IBI
COBIIAJaJl C HIDKHUM JIeJICHHEeM KoJtokoia. [Ipu 3ToM HMKHHMI Kpail KOJIOKOJIa He JOJDKEH JI0XOAUTH JI0 JHA KpUucTaum3aropa . s 3Toro Koixokomu
3aKpenuTe B MITATUBE WM IOMECTUTE HA JTHO KPUCTAIM3aTOPA BE CTEKIISIHHBIC MATOUKH .

4.CWIIbHO pa30orpeB KOHEIl CTEKIITHHON MaJlOYKH, OMYCTHTE €€ B KOJIOKOJ U nmogoxrute ¢pocdop. Kak Torpko dhocdop 3aropencs, ObICTPO U3BICKHUTE
MAJ0YKY U 3aKpoiiTe KOJoKoJ mpobkoii. Konokou 3anonHsercs rycTbiM OeNbIM IBIMOM, COCTOSIIIUM U3 YacThueK (hochopHOro aHTUApHUIA.

5.1lpu ropennn ¢ochopa 00bEM BO3IyXa BHYTPH KOJIOKOJA BHAYale OT HArpeBaHWsT HEMHOI'O YBEJIWYHBAETCS, @ YPOBEHb BOJIBI B KOJOKOJIE
nonmwkaercs . [lo mepe pacxojoBaHusi KHCIOpoJa IiaMsi MOCTeNneHHO racHeT. bemnwiii docdopHbiii anruapun pactBopsiercs B Boge . Cocyn
OXJIaXK/IAeTCs, Ta3 B KOJIOKOJIE TIOCTETICHHO YMEHbIIAeTcsl B 00bEME . YPOBEHb BOJBI B KOJIOKOJIE TIOBBIMIACTCS . B KpucTamumsarop goienTe BOAbI B
TakoM 00beMe, YTOOBI BHYTPU U CHAPYKU KOJIOKOJIA YPOBHU ObUTH OJMHAKOBHI M COBIAAANIU CO BTOPHIM JIEJICHHEM KOJIOKOJIA.
6.OTKpONTETPHOOPUTTPUTIOMOIITUT OPSAICHITY IHHBIY O TUTECHBTOM, YTOOCTABIINHCSBKOJIOKOJIETa3HEIOIEPKUBACTTOPEHHSL.

Pe3ynbrarsl HaOMOACHUI

Yucno nenenuii B npudope, Yucno nenenuit B mpudope,
3aII0JIHEHHBIX BO31yXOM(J10 3aIl0JIHEHHBIX razamMu(moce Kakoii ra3z npopearuposain?
MPOBEJICHUS PEaKIIUM) MPOBEJICHUS PEaKIINM)

BoiBoabI:
B BBIBOAaX yKa3aTbh CO/iepKaHHe KHCIOpoa B Bo3ayxe (B%).
KonTtponbsnsieBomnpocst: 1 . KakoiirazpacxomyercsanpucxkuranundochopaBBo3ayxe?
2 Kakoio0béMkrcaopoaaBBo3yxe? CKOIbKO 3TO COCTABIISAET B MPOLIEHTAX?
3.Ilouemy nyst MpoOBEACHUS dKCIIEpUMEHTa OepyT U30bITOK hocdopa?
4.KakoiirazocraicsiBkosokosenociecropanusipocdopa’?
5.3ananussnoarotroBkukl A, BIIP . YkaxuTe, B Kakyro TpyIIy BXOIST BELECTBA, 3arpsA3HAIOIINE
BO3JyX:
1.BoasiHoM miap, yIrieKUCIbIN ra3; 2.CEpHUCTBINTa3, OKCUIbI a30Ta; 3.KUCIOPO/, a30T; 4.TreIui, KUCIOPO
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