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PaGouas mporpamma paspabortana asnsi oOyyarommxces 8-9 kjaccoB, COCTaBlIeHA B COOTBETCTBHE
¢ TpeboBannsaMu DeepanbHOTO rocyJapCTBEHHOTO 00pa30BaTENIFHOIO CTaHAAPTa OCHOBHOTO
o0uiero o0pa3oBaHus, OCHOBHOM 00pa30BaTEIbHOM MpOorpaMmMbl 00pa30BaTEIbHOTO YUPEKICHUS
(ocHOBHas 1IKOJa), aBTOpcKoi nporpammsl A.E. I'ypeBuua « Xumusa 8-9 knacce». [lporpamma
paccuuTana Ha 68 yacoB (34 gaca — 8 kiacc, 34 yaca 9 — kiacc, mol yacy B HeJEIIO).

HOACHUTEJBbHAA 3AIIUCKA

PaGouas mporpamma pazpaborana ams oOyyaroumxcs 8 - 9 kiaccoB, cocTaBieHa B COOTBETCTBUE
¢ TpeboBanusaMu DeepanbHOT0 rocyJapCTBEHHOTO 00pa30BaTEIFHOIO CTaHAAPTa OCHOBHOTO
o0miero o0pa3oBaHus, OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMbl 00pa30BaTEILHOTO YUPEKICHUS
(ocHOBHas 11KOJa), aBTOpcKoi nporpammsel A.E.I'ypeBuua « Xumus 8—9 knacce». [Iporpamma
paccuuTaHa Ha 68 yacos (1 4ac B Hezelo).

OcHOBHbBIE MeTO/bI: TIPOBEJICHUE XUMUYECKUX ONBITOB, YTEHUE XUMHUECKON HAydHO — MOIY-
JISIPHOM JIUTEPATYPBI, MOATOTOBKA pedepaToB, CO3/1aHNe CTEH/IOB M BBITYCK CTEHHBIX T'a3eT, BbI-
MIOJIHEHUE SKCIIEPUMEHTAIbHBIX paboT, TBOpUECcKasi paboTa 0 KOHCTPYHPOBAHUIO U MOJAEIINPO-
BaHHUIO.

OcHoBHbIe GopMbl: Oecebl, TUCKYCCHH, YI€OHO-HUCCIEA0BATENbCKHE PAOOThI, BAKTOPUHEI,
UTPHI.

OBILIASA XAPAKTEPUCTHKA KYPCA

OcBoeHure TpuEMOB TEXHUKH JJa00OpaTOPHON paOOThI, HABBIKOB MCITOJIH30BAHUS XUMUYE-
CKOH MOCy/I6I 1 000pYIOBaHUS, HArPEBATESILHBIX TIPUOOPOB B COYCTAHHUU C COOJTFOICHUEM TPeOO-
BaHUW TEXHUKU 0€30MaCHOCTH TpeOyeT ocoOeHHO MHOTO BpeMeHU. [IporpaMma Kypca mocTpoeHa
TaKUM 00pa3oM, YTO MPAKTUYECKU KaXKI0€ 3aHATHE BKIIOYAET B ce0sl I€MOHCTPALIMOHHBIHN JKCTie-
PUMEHT WIH MPAKTUKYM. B paMKkax npeaokeHHOro Kypca MOXHO OCYIIECTBUTH BBITIOJHEHUE TEX
OTIBITOB, KOTOPHIE HA YPOKE IO TEM HJIM WHBIM NTPUYHHAM HE OBUIH TIOCTABJICHBI, OCYIICCTBICHUE
JOTIOJTHUTEIBHBIX C II€JIbIO IOBTOPEHUS U YIIIyOJICHUS] 3HAaHUM, TOCTAHOBKA HOBBIX OMBITOB, HJI-
JTIOCTPUPYIOIINX XUMUYECKUH TPOIECC, MPUMEHEHUE XUMHUU B )KU3HU. Takas pabota B OombIei
CTEIEHHU yJIOBJIETBOPSIET MHTEPEC YUALIUXCSl, IOCKOJIbKY OHA ONMMUPAETCA HA 3HAHUS, T0JTy4yaeMble
B KJIacce, M OTBeYaeT Ha 3allpoChl, BO3HUKAIOIINE B IPOLIECCE U3YUeHUs XUMUU. Bce TeMbl 1omo-
HSIOT, PACIIUPSIOT 3HAHUS YUAIINXCS; PEaTU3YIOT BO3MOXKHOCTh MEXKIPEIMETHBIX CBSI3€H; TOITY-
YEHHBIC 3HAHUS MO3BOJISIOT YYAIIUMCSI BUJIETh POJIb XUMUYECKUX 3HAHUM B Pa3BUTUU MaTEPHAIIb-
HOM KyIbTypHI UeloBeuYeCcTBa. J{Js1 HEKOTOPHIX OIBITOB OTOOPAHBI 3HAKOMBIE JIJISl IIKOJHHUKOB
BEIIECTBA, IPUMEHSEMbIE B OBITY, UTO MMO3BOJISET BBISBIATH U Pa3BUBATH CIIOCOOHOCTH yJaIIUXCsI
K 9KCIIEPUMEHTHPOBAHUIO C BEIIECTBAMHU.

[TporpaMmMma kypca mocTpoeHa Ha MaTepualie 6a30BOro Kypca HEOPraHUIeCKoi xumun 8-9
knacca. Kypc momoraeT yueHUKY COPUEHTHPOBATLCS B ECTECTBEHHOHAYYHOM PO uiie 00ydeHus,
MOKa3aTh TUIWYHBIE JUISI JAHHOTO MPOQUIS BUABI ACATEIBHOCTH, TA€T BO3MOXKHOCTh YUEHUKY
MIPOSIBUTH €051, ABISETCS MOMOLTHIUKOM JJIsl MOATOTOBKH MPAaKTUYECKOI YacTh SK3aMeHa o Xu-
MHH 32 Kypc 9 Kiacca.

OCHOBHBIMH BHJIaMH JESTEILHOCTH SIBIACTCS MPAKTUYECKass W dKCIEpPUMEHTabHas pa-
0oTa yJamuxcsi: HaOIIoACHNEe, aHAIN3, CUHTE3, KAYECTBEHHOE M KOJTMYECTBEHHOE OMMCAHUE 00b-
€KTa U €ro KOMIIOHEHTOB, BbISIBIICHHE PUYMHHO-CIIEJICTBEHHBIX CBS3€H, CYIlIECTBEHHBIX MTPU3HA-
KOB, 0000111eHHEe U KJIacCU(PHUKAIUs, COTPYIHHUUECTBO, PE3CHTALIUS Pe3yIbTaTOB. DKCIEPUMEH-
TajgbHas paboTa MoMoraeT yriayOuTh 3HAHUS 110 XUMHH, HAYYNUTh yJaluxcsi HaOJII0ICHUIO0 MHOTO-
00pa3HbIX XUMHUYECKHUX SIBICHUH, MPHYYUTh K CaAMOCTOSATEIHHOW paboTe B JIAOOpaTOpUH U



MPaBUIIFHOMY BBITIOJIHEHHIO MHOTOO0Opa3HbIX J1abopaTopHbIX oneparmid. [Ipu npoBenenun gaH-
HOTO Kypca BO3MOXXHBI pa3HO0Opa3HbIe BU/IBI IESTEILHOCTH YUAIIUXCSI: YCTHBIE COOOIIEHHSI, CO-
CTaBJICHHE CXEM-TA0JIHUI] IO y3JIOBBIM TEOPETHYECKUM BOIIPOCAM, BHIITOJHEHHE MPAKTUIECKUX Pa-
00T C BJIeMEHTaMU UCCIIeI0BaHMsI, BHIIOJIHEHUE JEMOHCTPAIIMOHHBIX OIBITOB, @ TAKXKe MOJIHOLICH-
HBIX IPOEKTOB U MCCIICAOBAaHHH, TPE3CHTALINH, BUKTOPUH, TOA00POK IKCIIEPUMEHTAIBHBIX 3a71a4
U JIp.

KoHTpoJb 32 0cBOGHHEM MPOrpaMMBbl Kypca IPOXOIUT B BUAE TEKYLIETO KOHTPOJIS (TIpo-
BepKa CPOPMHUPOBAHHOCTH NMPAKTHUECKUX HABBIKOB, BEIEHUS TETpaIu JJabOpaToOpHBIX paboT, Oe-
ceJlbl 0 U3y4aeMOMY MaTepHaty) U HTOTOBOTO KOHTPOJIS (Pe3eHTaIHsl pe3yJIbTaTOB MPaKTHie-
CKOH JIeSITETTbHOCTH B BHJIE OTYETOB, TPOEKTOB, IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUMN).

HEJIM N3YUYEHUSA KYPCA

1) pa3BuBaTh TMYHOCTH peOeHKa, POPMHUPYS U OIACPKUBAST HHTEPEC K XUMHUM;

2) yIOBJIETBOPATH MO3HABATEIbHBIC 3aMPOCHI I€TEH, pa3BUBATh UCCIEAOBATEIHCKUHN MOAXOI K
M3YYEHUIO OKPY’KAIOLIEr0 MUpPa U YMEHHUE IPUMEHSATh CBOM 3HAHMSI HA MIPAKTHKE;

3) pacuIMpUTh 3HAHUS yYalllUXCsl O IPUMEHEHHUH BEIIECTB B IOBCEAHEBHOM )KM3HU, PEAIN30BaTh
OOLIEKYIbTYpPHBI KOMIIOHEHT;

4) mpooMKUTh (popMHUpOBaHUE 3HAHUM, YMEHHUI U HABBIKOB CAMOCTOSTEIFHON YKCIIEPUMEH-
TaJIbHON M UCCIIE0BATEIBCKOM JEATEIBHOCTH U Pa3BUTHE UHIUBUIYaIbHOCTH TBOPUYECKOTO I10-
TEHI[MAJIa yUYCHUKA.

3agauu.

1)Ilo3nasamenvrule:

[ cdopMHupOBaTH HABBIKH UCCIIEIOBATEIBCKON pabOTHI;

[J pacIIMpUTH 3HAHUS YUALTUXCS [0 XUMUH, SKOJIOTHH;

(] HayYUTh PUMEHSATH KOMMYHHKATHBHBIC U TIPE3CHTAIIMOHHBIC HABBIKY;

[ Hay4uTh ODOPMIISATH PE3yIBTATHl CBOCH PaOOTHI.

2)Pazsusarowue:

[J pa3BUTh YMEHUE NPOESKTUPOBAHUS CBOEH JI€ATEIILHOCTH;

[J crmocoOCTBOBATh Pa3BUTHUIO JIOTMUYECKOTO MBIIIUICHNS, BHUMAHUS;

[J mpooIKUTh (POPMUPOBAHKME HABBIKOB CAMOCTOSITENILHON paOOThI C pa3IMyHBIMU UCTOYHU-
Kamu uHGOpMaIuu;

(] IpOAOIKUTH Pa3BUBATh TBOPUECKUE CIIOCOOHOCTH.

3)Bocnumamenvhole:

[J mpoAOIKUTh BOCHUTAHUE HABBIKOB AKOJIOTUYECKOU KYIbTYPhl, OTBETCTBEHHOT'O OTHOIICHHS K
JIOASM U K TIPUPOJIE;

[J cOBEpIIEHCTBOBATH HABBIKH KOJJIEKTUBHON pabOTHI;

[J crmocoOCTBOBATh MOHUMAHHUIO COBPEMEHHBIX MPOOJIEM 3KOJIOTHH U CO3HAHUIO UX aKTyaJIbHO-
CTH.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Kypc «IIpaktnyeckas xumus» uydaercs B 8-9 Kiacce U sBJISETCS LIKOJIbHBIM KOMIIOHEH-

TOM y4e0OHOTO IJIaHa.
[Iporpamma paccunTana Ha 68 4acoB B TOJl, B TOM YHCJIE:
-B 8 kiracce - 34 yaca;
-B 9 wiacce - 34 yaca (B coorBercTBUU ¢ [lopsiakom mpoBeneHust I'ocynapcTBEeHHON UTOroBOM
aTTeCTallMy 10 00Pa30BaTEILHBIM MPEAMETaM).



COLEPKAHUE YYEBHOI'O ITPEJIMETA 8 kanacc

BBenenue

AHKeTHpOBaHHUE: YTO NMPUBEJO TeOs Ha Kype “Xumus 115 J10003HaTeNbHBIX . BEIOOpHI coBeTa,
JeBHU3a, YMOJIEMBI Kypca, 3HAKOMCTBA C O0s3aHHOCTSIMH y4alTuXCsl U 000pyA0BaHUEM paboUero
MecTa, 00CyXJIeHHe IU1aHa paboThl, MpeaokeHHoro yuutenem. [loBropenue mpasui 6e3omnac-
HOM paboThl B KAOWHETE XMMUH, OKa3aHUsI IEPBOM MOMOIIH, UCIIOJIb30BAHNE TPOTUBOMOXKAPHBIX
CPEIICTB 3alUThI, IOBTOPEHUE TEXHUKU BHITIOTHEHUS OOIIUX MPAKTHUECKUX OIEpaluii HaIuBa-
HUE KUJKOCTEH, IEPEMEIINBAHUE U PACTBOPEHUE TBEPABIX BEUIECTB B BOJE. 3HAKOMCTBO C pa3-
JUYHBIMH BHJIAMU KJIaCCU(PUKAIIMH XUMUYECKUX PEaKTUBOB U NMPaBUIIAMH XPaHEHUS UX B J1a00-
paTopuH.

[paktuyeckast pabora. CoctaBieHne TaOIUI], OTPAKAIOUINX KIACCU(UKAIIUIO BEIECTB, U3T0-
TOBJIEHUE 3TUKETOK HEOPraHUYECKUX BEIIECTB, COCTABIECHUE CIIUCKA PEAKTUBOB, HECOBMECTH-
MBIX JIJISl XpaHEHHUS.

Tema 1. 3aHuMaTeNbHBIE OMBITHI IO TEME: XUMUYECKUE PEAKIIMU BOKPYT HAC.

Jemonctpanuu: “Bynkan” Ha ctone “, JKuBas Boga”, “Boma-katanuzarop”’, «30J0T0O» U3 BOAbL,
«IIBeTHbIe OrHNY, «MoOMeHTaNbHOE 1IBETHOE (PoTOY», «Bomaa 3axkuraet Oymary», «HeBugumsbie
YEpHUJIaN.

Tema 2. XuMus 1 4ETOBEK.

[Iutanue u 310poBbe. XUMHUUECKHE PEAKIIMHA BHYTPHU HAC.

Tema 3. Xumus B 1oMe.

Ckopas xuMuyeckas nomoib. Kak yaainuTe nsTHa pa3audHoN Opuposl. YeM MbUIM BOJIOCH! B
npesHer Pycu. 3omna. [Totam. I'nmunepun. Co3zganuM mammyHs Mbl camu. Mceropus mputa. Korga
BIIEPBBIE OBLIIO U3rOTOBIEHO MBbLIO. Bapka Mbuia. MbutoBapenue. Kak Bapsit Mputa. Xumust u
ctupka. Cmsruenue Bojsl. [lopomok. Cona. Ot6enuBatens. [IsTHOBEIBOAMTEh. O3HAKOMIICHHE
yUaluxcs ¢ BUAaMH ObITOBBIX XUMUKATOB. Pa3HOBUAHOCTH MotoIuX cpeAcTB. Mcnonp3oBanue
XUMHUYECKHX MaTepuaioB i peMoHTa kBapTtup. Kpacurenu. [ypmyp. Manuro. Kak Obutn mo-
Jy4eHbl CHHTETUYECKUE KPaCUTEIH.

[Ipaktuyeckas pabora. Bapka MbLia.

[IpakTrueckas pabora. BeiBeieHre NATEH pa3IuYHOTO MPOUCXOXKICHUS.

Tema 4. Xumus Ha kyxHe. Kpucramnoruapatsl.

Kpucrannmueckoe cocrosaue. CBOMCTBA KPUCTAIIOB, CTPOCHUE U POCT KPUCTAIIIIOB. BeIpaniu-
BaHMe KpucTawoB. Kapamenuzauus caxapa. ['moko3a u3 kpaxmana. XUMUYECKasi peakius B
crakaHe yas. ['maponus.

[paktuyeckas padota. Ilonmydenue KpucTayuIoB colel U3 BOJHBIX PACTBOPOB METOJIOM MEIJICH-
HOTO MCTIAPEHUS U MOCTETNIEHHOTO TOHMKEHHSI TEMITEpaTyphl pacTBOpa (XJIopuaa Kanus, Mej-
HOT'0 KYyIopoca, aJIFOMOKaJIMEBBIX KBAaCLIOB)

JlomariHue OIbITHI IO BBIPAIMBAHUIO KPUCTAJNIOB XJIOPUAA HATPHUs, caxapa.

Tema 5. Xumus 1 MeIUIMHA.

[Ipenapatsl qoMaliHe anTeyku. JIekapCTBEHHBIE paCTEHU. DKCKYPCHUS B allTEKYy.

Tema 6. XuMust U TPOMBIIITIEHHOCTb.

DKoJoru4eckue KaTacTpodsl U CIOCOOBI UX YCTpaHEHUs. 3arpsi3HEHUE OKPYKAIOUIeH cpeibl.
DKCKypcHs Ha OYHCTHBIE COOPYKEHUSI.

Tema 7. Xumus B mpupoe.

[IpuponHble SBIIEHNUS, COTPOBOXKAAIOIMNECS XUMUUECKUMH ITPOLIECCaAMHU.

JlemoHcTpamuu: MapcruaHckuit ieizaxk, XuMmuueckas 3mes, [[bim 6e3 orus, «XameneoH»

Tema 8. 3ausTus no npodopueHTAIUH.

DKcKypcus B oduc Bpada oOmiel mpakTuku, 1ex nepepadorku CIIK.

Tema 9. [loaBeeHNE UTOTOB.



INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATBI

JIMYHOCTHBIMHU Pe3yJabTATAMM U3YUYCHHUS IPEIMETA SBISIOTCS CICAYIOIINE YMEHUS:

* MIOJIOKUTETIFHOE OTHOIICHHE K YUEHHUIO, K I03HABATEIHHON JAESTeIbHOCTH, KeJlaHhe puoope-
TaTh HOBBIC 3HAHUS, YMEHHS, COBEPILICHCTBOBATH UMEIOIINECS, OCO3HABATH CBOU TPYJHOCTH U
CTPEMUTHCS K UX MPEOJI0JICHUIO, OCBAUBATh HOBBIC BUIbI ACSTEIILHOCTH, Y4aCTBOBAThH B TBOpUE-
CKOM, CO3HMJIaTeIbHOM TIPOIIECCE;

* 0co3HaHMe ce0s KaK MHIUBUAYAIBHOCTH M OJJHOBPEMEHHO KaK ujeHa 00IecTBa, MPU3HAHUE
JUTsE ce0s1 OOIICTIPUHSATHIX MOPAITBHO-3TUYECKUX HOPM, CITIOCOOHOCTh K CAMOOIICHKE CBOMX JICH-
CTBUH, MOCTYIKOB;

* OCO3HaHUe ce0st KaK rpa)k1aHuHa, KaK MPEeJCTaBUTENS ONPEACIEHHOTO Hapo/ia, ONpeeIEHHON
KYJIbTYpPbI, HHTEPEC U YBAXKEHHUE K IPYTHM HapOJIaM;

* CTPEMJICHHE K KPacoTe, TOTOBHOCTH MOJICPKUBATH COCTOSIHUE OKPYIKAIOIIEH CPelbl U CBOETO
3J10pPOBBSI.

MeTtanpeAMeTHBIMH pe3yJIbTATAMM SBISICTCS (JOPMUPOBAaHNE YHUBEPCAIBHBIX YUEOHBIX JICH-
ctBuit (YY ).

Perymarusneie VY /I:

* CaMOCTOSITEIBHO 0OHAPYKUBATh U (POPMYIUPOBATH POOIEMY B KIIACCHON M MHAMBUYaTbHOM
y4eOHOM JeSATEIHHOCTH;

* BBIJIBUTaTh BEPCUU pEIICHUS MPoOIeMbl, 0CO3HABaTh KOHEUHBIN pe3ynbTaT, BRIOUpPATh U3 Mpel-
JIOKEHHBIX CPEJICTB M NCKATh CAMOCTOSITEIIHHO CPEICTBA JOCTHKCHHUS TIEIIH;

* COCTaBJIATH (MHAUBUAYAJIbHO WK B IPYIIIE) IUIaH PELIeHUs IpoOIeMbl;

* paboTas 1o MpeI0KEHHOMY M (MJIM) CAMOCTOSITENIbHO COCTABICHHOMY TUTaHY, UCTIONh30BATh
Hapsy C OCHOBHBIMU CPEACTBAMU U JJONIOJHUTEIbHBIC: CIIPABOYHAS JINTEPATypa, GU3NUECKUE
prOOPbI, KOMIIBIOTED;

* [UTAHUPOBATh CBOIO MHIUBUAYAJIbHYIO0 00pa30BaTEIbHYIO TPAEKTOPHUIO;

* paboTaTh MO CAMOCTOSITEITFHO COCTABIIEHHOMY TUIaHY, CBEPSSICh C HUM H LIENBIO eSITETbHOCTH,
UCHPaBJIsIst OIIMOKH, UCTIOJIB3Ysl CAMOCTOSATENILHO MOJ00OpaHHbIE CPEICTBA;

* CaMOCTOSITEIIFHO OCO3HABAThH MIPUYMHBI CBOETO yCIieXa WIIM HEeycIleXa U HaXOIUTh CITOCOOBI BBI-
XO7la U3 CUTYalluM HeycCIexa;

*YMETb OIIEHUBATh CTETICHb YCIIEITHOCTH CBOCH MHIMBUAYAILHONW 00pa30BaTEbHON eI TEIHHO-
CTH;

* TaBaTh OIIEHKY CBOMM JIMYHOCTHBIM Ka4eCTBAM H YepTaM XapakTepa («KaKoB s1»), OTPEACISTh
HaNpaBJICHUS CBOETO PAa3BUTHUS («KAKUM s XOUY CTAThy, «4TO MHE I ATOTO HAJ0 CEIaThy).
Ilo3naBarensupie YV I:

* aHAJIM3UPOBATh, CPABHUBATH, KJIIACCU(PHUIIUPOBATH U 0000IIATh H3yYEHHBIE TOHATHS.

* CTPOUTH JIOTHYHOE PacCyXkJI€HUE, BKIIOYAIOIee YCTAHOBICHHE MPUUUHHO-CIIC/ICTBEHHBIX CBSI-
3ei.

* IPEJICTaBIATh MHPOPMAIIUIO B BU/IE KOHCIIEKTOB, TAOJIHII, CXeM, Tpa(HuKOB.

* MpeoOpa3oBBIBATh HH(GOPMAIIHMIO U3 OJHOTO BUA B APYrol M BEIOMPATh yIO0OHYIO 1Uist ceOs
dhopmy ukcanuy 1 peacTaBiIeHUS HHHOPMAITIH.

* MCIIOJIH30BAThH PA3IMUHBIC BU/IbI YTCHHUS (M3ydarolee, MPOCMOTPOBOE, 03HAKOMUTEIBHOE, 10-
HCKOBOE), IPUEMBI CITyIIaHUS.

* CaMOMY CO03/1aBaTh UCTOUYHUKU HH()OPMALIUU PA3HOTO THUIIA U JIJIsl pa3HBIX ayTUTOPHIA, COOIIIO-
JaTh MpaBuiIa UHHOPMAIIMOHHOW OE30MaCHOCTH.

* YMETh HCIIOJIb30BaTh KOMIBIOTEPHBIC 1 KOMMYHUKAITMOHHBIE TEXHOJIOTHH KaK HHCTPYMEHT IS
JOCTHKEHHSI CBOUX IIeJiel. YMeTh BIOMpaTh aJeKBaTHBIE 3a/1aue MPOrpaMMHO-aNapaTHbIe
CpEeICTBA U CEPBHCHI.

Kommynukatusnasie YV /1:

* BCTYIATh B YUE€OHBII TUAIIOT C YUUTENIEM, OJTHOKIACCHUKAMH, y4acTBOBATh B 00IIel Oecene,
coOrofas mpaBuiia pe4eBOro MOBEACHNUS,

* 3aJ1aBaTh BOTPOCHI, CITYIIATh U OTBEYATh HA BOMPOCHI APYTHX, GOpMyTUpoBaTh COOCTBEHHBIE
MBICIIH, BBICKAa3bIBaTh U 00OCHOBBIBATH CBOIO TOUKY 3PEHUS;



* CTPOUTH HEOOJIBIINE MOHOJIOTHYECKHE BBICKA3bIBAHHS, OCYILLIECTBIISATH COBMECTHYIO JIESATEIb-
HOCTB B Iapax ¥ pabouux rpymnmnax ¢ y4éToM KOHKPETHBIX y4eOHO-TT03HABATEIbHBIX 3a1a4.
IIpenmeTHbIe pe3yabTaThl

Y4yeHuK HayquTCs:

XapaKTCPpHU30BaTb OCHOBHBIC MCTO/IbI ITIO3HAHMA: Ha6JIIOI[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,

OIMMCHIBATh CBOMCTBA TBCPABIX, JKUIKUX, F33006pa3HBIX BCIICCTB, BBIACIIAA UX CYIHCCTBCHHBIC
IIPpHU3HAKH,

PacKpbIBATh CMBICII OCHOBHBIX XUMUYECKHX IMOHITHH «aTOM», «MOJICKYJIay, «XUMHYe-
CKHUH 3JIEMEHT», «IIPOCTOE BELIECTBOY, «CII0KHOE BEUIECTBOY, «BATICEHTHOCTHY, «XHUMUYE-
CKasi peakius», UCIOJb3ysl 3HAKOBYIO CUCTEMY XUMUH,

pa3nuyaTh XUMUYECKHE U PU3NUECKUE SBIICHHS,

Ha3bIBaTh MPU3HAKA U YCIIOBHS MPOTEKAHMS XUMHUYECKUX PEaKIIN;

BBISBIISITH IPU3HAKH, CBUIETEIBCTBYIOIINE O MPOTEKAHUN XUMHUYECKOW PEeaKIUu MPH BbI-
TIOJTHEHUW XUMHUUYECKOTO OTIBITA;

COCTaBJIATh YPABHEHUSI XUMHUUECKUX PEAKIINH;

coOmtoaaTh npaBuiia 0e30macHOi padOoThI IPU MPOBEJAECHUHN OIIBITOB;

M0JIb30BAThCS Ta0OPATOPHBIM 000PYIOBAHHEM U TIOCYAOM;

BBIYHMCIIATH KOJIMYECTBO, 00EM MIIM MACCy BEIIECTBA 110 KOJIMUYECTBY, 00bEMY, Macce pe-
areHTOB WJIM IPOJYKTOB PEaKIINH;

PacKpBIBaTh CMBICI TOHATHUS «PACTBOPY;

BBIYHCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

NPUTOTABIIMBATH PACTBOPHI C ONPEICICHHOW MaCCOBOM JI0JICH PaCTBOPECHHOTO BEIIECTBA;
Ha3bIBaTh COCJAMHEHUS M3YYCHHBIX KJIACCOB HEOPTaHMUECKUX BEIICCTB;
XapaKTepru30BaTh (PU3MUECKUE U XUMUIECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOpTaHWYE-
CKHUX BEIIECTB: OKCUIIOB, KUCIIOT, OCHOBAHUH, COJICH;

COCTaBJIATH (POPMYIIBI HEOPTaHUIECKUX COCIMHEHHUIA N3YYCHHBIX KIIaCcCOB;

MIPOBOJIUTH OTIBITHI, TOATBEPKAAIOIINE XUMHUECKUE CBONCTBA N3YYEHHBIX KJIACCOB HEOP-
TaHUYECKUX BEIECTB;

Yuennk IMOJIYYUT BO3MOXKHOCTb HAYYUTBCA:

® TPaMOTHO O0OpAaIIAThCs C BEIIECTBAMU B TOBCEHEBHON KU3HH,

® 0CO3HABaTh HEOOXOUMOCTH COOTIOACHHUS MTPABIII HKOJIOTHUECKH OE30MacHOT0 TIoBeIe-
HUSI B OKPY>KaIOIIel NpUPOTHON CpeE;

® [IOHUMATh CMBICJI 1 HGO6XOILI/IMOCTB CO6JHOI[GHI/I$I HpC[[HHC&HHfI, npeajiaracMbiX B UH-
CTPYKIHUSIX 110 HCTIOIH30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOI XUMUU U JIP.;

® 1ICTIO0JIb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHTHOCTH MIPH BBHITIOJTHEHUH HCCIie-
JIOBATEJIbCKUX MPOEKTOB MO U3YyYEHUIO CBOMCTB, CIIOCOOOB MOTYyYEHHUS U PACIIO3HABAHUS
BEIIECTB;

® pa3BUBATb KOMMYHUKATUBHYIO KOMIIECTCHTHOCTD, UCIIOJIB3Yyd CPEACTBA YCTHOI'O U MMHUCh-
MEHHOTO OOIIIEHHS, TPOSBISATH TOTOBHOCTh K YBAXKEHHIO HHON TOYKH 3pEHUS MPU 00CYXK-
JIGHUU PE3YJIbTATOB BBITOJTHEHHOM Pa0OTHI;

° O6’b€KTI/IBHO OLICHUBATh I/IHq)OpMaI_[I/IIO 0 BCHICCTBAX U XUMHUUCCKHUX MIPpOoUCCCaAX, KPUTHU-
YEeCKU OTHOCHUTBHCSA K MCEBIOHAYYHON HHOpMAIUH, HeJOOPOCOBECTHON peKiIaMe, Kacaro-
IJ_IeI\/JICH HCIIOJIB30BaHUS PA3JIMYHBIX BCUICCTB,

® 0CO3HaBaTh 3HAYECHHE TEOPETUUECKUX 3HAHUHU JJIsSI PAKTUUECKOM 1€ATEIbHOCTH YeIIo-
BEKa;

® OIMUMCBIBATH U3YYCHHBIC O6’beKTBI KaK CUCTCMBI, IIPUMCHSA JIOTUKY CUCTCMHOI'O aHa-
mn3a;

® [IPUMCHATH 3HAHUA O 3aKOHOMCPHOCTAX HGpHOI[PI'—IGCKOﬁ CHUCTEMBI XUMHWYECCKUX JJIC-
MEHTOB JJIsl OOBSICHEHHS U TIPEIBUICHUSI CBOMCTB KOHKPETHBIX BEIIECTB;

® pa3BUBaTh MHPOPMAIIMOHHYIO KOMIIETEHTHOCTH IMOCPECTBOM YIIyOJIeHHs 3HAaHUH 00
HUCTOPUHN CTAHOBJICHHUA XUMHUYECKOU HAayKH, €€ OCHOBHBIX HOHHTHﬁ, Nnepruoan4ICCKOro



3daKOHa KaK OAHOI'O U3 Ba)KHEHIITNX 3aKOHOB IMpUPOJAbI, a TAKKE O COBPECMCHHBIX JOCTH-
JKCHHUAX HAYKH U TCXHUKHU.



COJEPKAHUE YYEBHOTI'O IPEJIMETA 9 kiace

HucTpyKTax no TexHuke 6€30MacHOCTH MPOBOJUTCS Ha KaXKIOM 3aHITHU [IEepe]l IPOBEACHHEM
JKCIEPUMEHTA.

BBenenue

Beéoonoe 3anamue. 3HaKkOMCTBO YYaIIUXCsI C HOBBIM YYEOHBIM KypCOM BO BHEYPOUHOM JIEATEIIb-
HOCTH.

Mecmo xumuu 6 ecmecmeo3nanuu. 3apoxXJIeHUE XUMUU KaK Hayku. CBs3b XUMUU C MPaKTHYe-
CKOM JKM3HBIO YEJIOBEKA.

Ipaxmuueckas uacmeo.

Co3zanue no3HaBaTeIbHBIX KPOCCBOPAOB U APYIMX UHTEPAKTUBHBIX yIpaKHEHU Ha Learn-
ingAps.org wiu MyTest.

JKcnepuMeHTATbHbIE OCHOBbI XMMHH

Bewecmea. Ilpuemut oopawenusn c éewgecmeamu.

N3ydenne mpaBml TEXHUKH 0€30MAaCHOCTH, MPEAYIPEKIAIONINX U 3allpelarimux 3HakoB. [lep-
Bas nomolls. [IpoTuBONOXKapHBIE CPEICTBA 3ALIUTHI.

3HAKOMCTBO C BEIIECTBAMHU, BCTPEUAIOIIUMUCSA B OBITY: HOAHASI HACTOMKA, ME/b, ATFIOMUHUH,
COJIb, MUILEBAs COJIa, JINMOHHAS KUCJIOTA, YKCYCHask KUCII0Ta, BOJIa, MEAHbIN Kyropoc. OTiandne
BEIECTB 110 (PU3NICCKUM CBOMCTBAM: arperaTHOE COCTOSIHHE, I[BET, 3amax, BKYC, paCTBOPHU-
MocTb. [IpaBuiia xpaneHus BemiecTs B Jaboparopun. TOKCMYHOCTH BEUIECTB JIJIS )KUBBIX Opra-
HU3MOB OTPEJIEISAETCS UX XUMUUECKHUMHU CBOMCTBAMU, UX CIIOCOOHOCTHIO BCTYINATh B XUMHUYE-
ckue peakiuu. [IposBIeHNs TOKCHYHBIX BEIIECTB Y YEIOBEKa: XUMUUECKHI 03KOT, pa3pakeHne
CIIM3UCTHIX 000JI0YEK, KaTap ABIXaTeIbHBIX MYyTEeH, aJUIEPTHUECKUE PEAKITUH, OCTPhIC JepMa-
TUTBI, KAHIIEPOT€HHOE JICHCTBUE, TOPAXKEHUS OPraHOB, BO3MOXKHOCTH JIETaNbHBIX NCX00B. [Ipa-
BIJIa OTOOpa BEIIECTB (TBEP/AbIE, TOPOIIKOOOPA3HbIE, JKUIKHUE, BOJIHBIE pACTBOPHI, 0CO00E BHU-
MaHue — paboTa TOJNBKO C MaJIbIMU 00BEMaMH BEILIECTB).

Tecm na ocHoBe 3afaHuit u3 oTKpeIToro 6banka ®UIIHN (paznen «MeToabl TO3ZHAHUS)

Ilpasuna 6e3onacnoit pabomul npu npogedenuu Ikcnepumenma. Texnuka n1abopamopHuix
paoom.

3HAKOMCTBO C TaOOPATOPHBIM 00OPYIOBAHUEM: CTEKIISIHHAS MOCY/a (XUMUYECKHE CTAaKaHBI,
KOJIOBI, BOPOHKH, JIETUTEIbHBIE BOPOHKH, MEPHAs MTOCY/Ia), BECHI, IITATUBBI JIJIs1 TPOOUPOK U
puOOPOB, HArpeBaTEIbHBIN MPUOOP-CIUPTOBKA, (hapdhopoBas mocyna (BeIMApUTEIbHbIC YaIIKH,
TUTJIHA, CTYTIKH, IITATEN) U Ip.

bezomacHas paboTa co crexsiom, mpoOkamMu (AEMOHCTPALUs PE3KU CTEKIISTHHBIX TPYOOK, HX
HarpeBaHus JUIsl K3BMEHEHHs ()OPMBI).

Ipaxmuueckas yacmo.

Co6opxka mpubopa ass nmoxydeHus ra3on. [IpoBepka Ha repMETHYHOCTD. 3aKpEIyICHUE €T Ha
mraruBe. Pucynok npubopa mnpu nomormu tpadapera.

Haczpesamenvnuvie npuoopbol.

CnupTtoBka. ['azoBas ropenka. [lnutka. BoasiHast 6ans. HasHaueHne HarpeBaTeIbHBIX TPHOOPOB.
N3ydeHnne cniupTOBKU: COCTaBHBIC YACTU U UX (YHKIIUS.

I'oprodee TOTUIMBO AJisi CHUPTOBOK: STUIIOBEIN ciupT. OCOOCHHOCTH peaKly TOPSHUS: BhIIeTe-
Hue Tema u ceeta. Cyxoe roprouee

[IpaBuia HarpeBaHus MPOOUPOK C BOJHBIMU PACTBOPaMH (TIpEABAPUTEIIBHBIHN TPOrpeB BCE MO-
BEPXHOCTH, 00513aTeIIbHBII HAKJIOH MPOOUPKH, OTBEPCTHE TPOOUPKU «OT ce0s1», 3aKperieHne
JiepKaTesst IPOOUPKN).

Hcnonp3oBanue THUriei npu npokaiuBaHuu BeulecTB. HaznaueHue onepanuu npokaiuBaHUsl.
IIpaxmuueckas uacmo.

M3ydenue nminaMmeHu. PUCYHOK MUIaMEHH.

COopka npubopa Jist BeIapUBaHUS COJTH (KOJIBLIO HA IITATHUB, BRIIAPUTEIbHAS YalllKa, BOIHBIH
pacTBOp coiiu, cnupToBKa). Pucynok npubdopa npu nomomu tpadapera.



Yucmulre seujecmea, ocooo uucmole seujecmea. Ilpumecu. Cmecu. Crioco0bl OUUCTKU BEIIECTB
OT mpumecent u pazaenenusa cmeceil. unbrpoBanue. [leperonka. Kpucrannuzanus. Paznenenue
C MIOMOUIbIO MAarHNUTA, JEJINTEIbHOH BOPOHKU

IIpaxmuueckas wacmo.

1 BapHaHT: cMeCh PEYHOI0 IeCKa U caxapa.

2 BapuaHT: CMECh PEYHOI'0 NIECKA U IOBAPEHHOW COJIN.

CocTaBuTh cXeMy MOCIIE0BATEIBHOCTHU onepanuii (pacTBopeHue, GuiIbTpoBaHKUE, BbIIapUBa-
Hue). CpaBHUTH U 0OCYIUTH PE3yIbTATHI ABYX BaprHaHToB. OOpaTHTh BHUMAHUE HA CMECH Ca-
Xapa M necka (y HEeKOTOPBIX YaIlIKH OKPbUIMCh KOPUUHEBON Maccoil), Ha BaXXHOCTb YCIOBUH
IPOBEJICHUS KCIIEPUMEHTA, B JAaHHOM CJIy4ae Ha CBOEBPEMEHHOE MPEKpallleHHe Harpesa.
Memoowvl no3nanusa ¢ ecmecmeo3Hanuu.

Habmonenue. Dxcniepument. MoiearpoBaHue.

VYcnoBust mpoBeieHNs: HaOII0A€HUS] KaK OCHOBHOT'O METO/1a MO3HaHMA. MBICIUTENbHBIN U peallb-
HBIN SKCIIEPUMEHT. Y HUBEpCaJbHbIC 3HAHUS YEJIOBEUECTBA HA OCHOBE HaOmoAeHus. Pusnye-
CKUE U XMMUYECKHE SBJICHUS.

IIpakmuueckas wacmo.

BpoyHOBCKOe JBMKEHUE 1101 MUKpOCKOoM. OOHapyXeHHe )KHUpa B CEMEHAX MO0/ICOTHEUHUKA.
ObnapyxeHue Kkpaxmaia B kaprodene. OOHapyKeHUE YIIIEKHCIOr0 ra3a B BbIJIXaeMOM BO3-
nyxe. JlobaBneHne TMMOHHOM KHCIO0ThI B yail. OhopMiieHne paboThl.

HasBanue omnbiTa Kak BbINONHAIH Yro HabmogaIH

OOpaTtuTh BHUMaHUE HA MPAKTUYECKUE 33/1aHUS MPOLUIbIX 3aHATHIA. AKIIEHTUPOBATh, YTO METO/]
HaOJIOZICHNST — OCHOBHOW METOJT IO3HAHUSL.

Booa. Pacmeopul. Mopckas u npecnas eoda. buonozuueckue sxcudkocmu: KpoBb, mumda, Kiie-
TOYHBIN COK. DKOJIOTUYECKUE TPOOIEMBI BOJIBI. DJIEKTPOIPOBOJIHOCTh KaK CBOMCTBO PACTBOPOB
AJIEKTPOIMUTOB (IIpaBUiIa 6€30MACHOCTH C AIIEKTPONPUOOpaMH).

Ipaxmuyeckas wacmo.

OmnpeneneHre ¢ MOMOUIBIO 3JIEKTPOIIPOBOIHOCTH PACTBOPOB: B KAKOM XMMHYECKOM CTaKaHe
HAXOJIUTCS TUCTWTMPOBaHHAs BOoJa. JlaHBI TpH pacTBOpa: pacTBOP MOBAPEHHOMN COJIH, PACTBOP
caxapa, IUCTHUIMpoBaHHas Boga. OgopmieHne padoThI.

Ha3zBanue pactBopa Uro Habmrogaem (3aropaercs JJaMIouka
WM HET)

Kak pacrio3HaTs: B KakoM cTakaHe — AMCTUUIMPOBAHHAS BOJAa U pacTBOp caxapa. JloJKHBI pen-
JIOXKHTB JIBa CII0CO0a: OPraHOJIENTHYECKUN U BBIITApUBAHME.

[poexT «M3roToBneHne caMmoenbHOr0 IpUdopa A HCCISI0BAHUS SIIEKTPOIPOBOAHOCTH pac-
TBOPOB»

Maccosas 0ons pacmeopennozo eeujecmaea, Ui NPOYEHMHAA KOHUEHMPAUUA 6eULeCEa 6
pacmeope.

B3pemuBanue. PaznoBeckl. HaBecka. MepHas mocyaa (MepHbIE CTaKaHbl, KOJIOBI, IUIHHIPHI).
Ilpakxmuueckas uacmeo.

[IpurorosneHue pacTBOPOB ITOBAPEHHOM COJIM 3aJaHHON KOHLEHTPALUH.

[IpuroToBneHue MUITy4ero HAMUTKA U3 MULIEBOM COAbI, TUMOHHOM KHCIIOTHI, caxapa U acKopOu-
HOBOM KHCJIOTHI: Ka)kJasl IPyIIa ONpeeiseT KOJIMUECTBO BEIECTB Ha cBoe ycMoTpeHue. Cpas-
HEHME U 00CYKIEHHE IPUTOTOBICHHBIX HAIUTKOB C TOYKU 3pEHUs BKYyca, GUKCcALMK HabIoaae-
MBIX 3()()EKTOB, PACUETOB HIIU BBITIOJTHEHUS «HA TIIa30K», IKCIICPUMEHTATBHON KYJIBTYPHI.
Hacwviuennoie u nepecoviuyennbvie pacmeopul.

Memoouka evipanjueanusn kpucmanioe. Monokpucrami. Kpucrammmueckue apyssl. Uto Takoe
«3aTpaBKay.

JleMoHcTpanust epeCHIIEHHOI0 pacTBOpa alleraTa HaTpHsl.

IIpaxmuueckas wacmo.




[IpuroroBneHNe HACHIIEHHBIX U MEPECHIICHHBIX paCTBOPOB. [IpuroroBnenne BOIHBIX PacTBO-
POB MEIHOTO Kyrnopoca, XJ0pua HaTPHsl, caxapo3bl JIJisl BEIpAIIMBaHUSI KPUCTAJUIOB. Bhipaiu-
BaHUE KPUCTAJUIOB U3 PACTBOpa KAMEHHON COJIM M HOAMPOBAHHOM COJIU: €CTh JU pa3Huua. [1o-
YyeMy JIJIsl BRIPAIIMBAHUS KPUCTANIOB KAaMEHHAs COJIb JIydllle, ueM oaupoBaHHas. [lonyuenue
OKpAILIEHHBIX KPUCTAJIOB COJIU C UCIIOJIb30BaHUEM IUILEBHIX KpacuTesel. BeipanyBanue kpu-
CTaJJIOB MEJTHOTO KYIIOpOCa U3 BOJHO-CIIUPTOBBIX PACTBOPOB.

3HaKOMHMMCSI ¢ MUPOM HAHOYACTHI]

Mooenuposanue. Mojienu B ecTeCTBO3HaHUH (T7100yC, KapThl, PU3NIECKHUE MOJIENIN, ONOJIOTHYe-
CKHE MYJISKH, KpUCTAIITNYECKHE pelIeTkr). Mojienn aTOMOB ¥ MOJIEKYJ B XUMUHU.
Ipaxmuueckas uacmo.

NzroroBnenne Mozaeneit MoJeKyl U3 MOJAPYYHBIX cpeacTB. PaboTa BooOpakeHUs.

Cmpoenue sewecmea. Pazmepor vacmuy. Hanouacmuuyuoi.

Ilpoexmnas 3a0aua Ne 1. Kak y3HaTh NpUMepHBIE pa3Mepbl BATAMHUHHOTO Apaxe «YHIIEBUTY,
«PeBuTY», YIIaKOBKH KOTOPHIX PACIIOIOKEHBI Y BaC Ha CTOJIaX, HE OTKPHIBasi OaHOYCK.
Ilpoexmnasn 3a0aua Ne 2. 'Y Bac Ha cTonax HaxoAsITCS MEPHBINA MUIUHAP, KOJ0a ¢ BOJIOH, BECHI
PBIYKHOTO TUTIA ¢ HAOOpOM pa3HOBecOB. [Ipensoxkure criocoObl onpeeseHus: pa3MepoB MoJie-
KYJI BOJIbI (MIPAKTUYECKUN U TEOPETUUECKUT).

Bonpoc: OtHOCHTCS 1 MOJIEKyJ1a BOABI K HaHOouUacTuiam? [Touemy BUpYChI Ha3bIBAIOT HAHO PO-
6oramu?

Konnouonsie cucmempol: nouea, 2nuna, npupooHnsie 600bl, 6030yX 0blM, MUHEPATIbL, X1€0, MO-
JI0K0, Macno, Kpoes...Konnouonvie u ucmunnsie pacmeopsl. Ontudeckre CBONUCTBa: «3p ekt
Tungansy, «IBICHUE UCKPAITUXCS cI0eB». Koo HbIe YaCTUIIBI U UX pa3Mephl. IKCnepumeH-
manvras 3adava Ne 1. Ha cronax: nazepHasi yka3Kka U JJa3epHbIid (POHAPUK C KPACHBIM JTY4OM,
JIBa XUMUYECKHUX CTaKaHa: B OJHOM 3aBapEHHBIN MAKETUK Yasi, B IPyroM — uncrtas Boja. [Ipory-
CTHUTE JydY Jla3epHOro oHapHKa Yepe3 CTakaHbl. B kakoM cTakaHe, Mo-BallieMy MHEHUIO, HaXO-
JUTCS KoJuTouiHast cucteMa? Ha yem oCHOBBIBaeTCS Ballle MPEIOIOKEHUE?
Oxrcnepumenmanvras 3adaya Ne 2. Bam Beimansl pactBopsl arierata ceuniia PO(CH3COO)2 u
nonuaa kanust Kl, mratus ¢ npoOupkamu, CIUPTOBas ropeska, mpodupkoaepxarens. B mpo-
oupky Haneite 2 mi pactBopa Kl (BeicoToii 2 cM) 1 3aTeM mpusieiite 2 Ml pacTBopa
Pb(CH3COOQ), . Obpa3syercs sxenThlit ocagok. Harpeiite mpoOupKy 10 pacTBOpPEHHUS Ocajka. 3a-
TEM OXJIaJIUTE MPOOUPKY OKOJIO 2-3 MUH U TIOMEIIAEM B COCY]I C XOJIOAHOM JIeITHOM Bogon. UTo
HaOmoaaere? YTo mpoOUCXOIUT MPH BCTPAXUBAHUH TPOOUPKHU?

Wtak, BBl TOIBKO YTO OOHAPYKHUIN PA3THUIUE MEKTY UCTUHHBIMU PACTBOPAMH U KOJUTOHMIHBIMH
pactBopamu. B mociienHuX BbI HAOMI0MaIM MPOsIBIIEHHE ONTHYECKUX 3P dekToB: «dhdext Tun-
nansh» (9ker. 3a1. Nel) u «IBJIeHHE UCKPSIIUXCS CIIOEB» (K. 3a1.Ne2).

Bormpoc: Kak noka3aTte, 4T0 MBUTBHBIN PacTBOp sIBIIsETCS KosutouaHou cuctemont? (ITo paccesi-
HHUIO CBETa B pacTBope: Konyc Tunmans).

UTO MpOMCXOAUT €CJIM B MBUILHBIM pacTBOP 100aBUTH MoBapeHHYI0 coiib? (IIpo3paunblit mpexe
pacTBOp pe3KO MyTHEET, 00pa3yrOTCsl KPYITHBIC XJIOMhs ). 3HAKOMCTBO C SIBICHUSIMH KOATYJISIIIAH
Y BbICAJIUBAHUSI.

Ilpoexmnas 3a0aua Ne 1.]IBa ydeHHKa MPUTOTOBUIIU CMECh U3 PACTUTEIHLHOTO Macja U BOJIbI:
100aBUB TTOJIOBUHY YaliHOM J10’KKH Macia B 200 mut Boasl. OWH U3 HUX YTBEP)KIAET, YTO TOJTY-
YEHHAasl CMECh SIBJISIETCS] KOJUIOMIHBIM pacTBOPOM, a Apyrou 3to orpuiaet. Kro npas? CBoii 0T1-
BET WITIOCTPUPYHTE CHUMKaMu Ha MoOmibHOM Tenedone. (IIpaBbl 06a yuenuka. Bee 3aBucur
OT 0COOEHHOCTEH PUTOTOBJICHHUS CMECH. Eci mpocTo pa3meniaTh Maciio B BOJIE, TO KOHYC
Tunnans He HaGmopaercs. Ecnu jke akTUBHO B30JITHIBAaTh CMECh B TEUEHHE HEKOTOPOTO Bpe-
MEHHU, TO CMECh MYTHEET U B TAKOM PACTBOPE XOPOIIO BUICH KOHYC PACCESHHOTO CBETA, TO €CTh
MOSIBJIIIOTCS] METTKOAMCIIEPCHBIE YACTULIBI KalleJIeK Maca).

BBIBOJI: KOJUTOMTHBIE pACTBOPHI MOKHO OOHAPYKHTH 110 ONTHIECKOMY TecTy «3¢dekT TrH-
Jansi», KOTOPbIM 0OHApYKUBAETCS, €CIIHM KOJIOUIHbBIE YACTHUIIBI HE MPEBBIMIAIOT JUAMa30H HAHO
pa3Mepos.

Memoowvt u cpedcmea IMnUPUUECKO20 UCC/1€008AHUA.



Ha npenpiaymux 3aHsaTHsIX BBl BBIMTONHAIN 3KCNIEpUMEHTAIbHBIE U MPOCKTHBIE 3a1aun. Kak BbI
JyMaeTe, Kakhue METO/Ibl UCCIIEI0BAaHUS Bbl HCIIOJIb30BAIH?

1. Ha6mronenue. 2. Dxcnepument. 3. Usmepenue. 4. CpaBHEeHHE

BcenomuuTe 3a1anus, IpOCMOTPUTE CBOU 3alIUCU ¥ IPOKOMMEHTUPYWUTE UX C TOUKU 3pEHUS UC-
I0JIb30BaHHBIX METOJIOB HCCIeJOBaHUS. YeM BbI MOJIb30BAIUCH, YUTOOBI PEIIUTH OCTABICHHYIO
nepes BaMu rpoosemy.

Ilpoexmnas 3a0aua. Haiinure, yeMy paBHa IDIOTHOCTD aTIOMHUHUEBOM (POJIBIH U METHOW HITH
CTaJbHOI 00JIBaHKM HETPaBUIILHOW (POPMBI, KOTOPBIE JIeXkKAT Ha Balux cTonax. Maer obcyxe-
HUE.

JIOJKHBI IPEUI0KUTD TUIAH PEIICHUs ATON 3a/1a4uM, ONPEAEIIUTh KaKhe He00OX0 UMbl U3MEPH-
TeJIbHBIE MPUOOPHI I PEIICHUS ITON 3aJa4u.

CpaBHUTH HalJIEHHOE 3HAUYEHHUE TUIOTHOCTH AJIFOMUHUS, MEH UM CTAJIU CO CIIPAaBOYHOM BEJIU-
YUHOM.

Kak cmenens uzmenvuenus enuaem Ha oougyio niouiads conpukacarouuxca yacmuy. O0b-
€MHBIE B3pPbIBbI HA MYKOMOJIBHOM 3aBOJI€, JPEBECHO-CTPYKEUHOM Ipeanpustun. [louemy
HeJb35 UCIOJIb30BaTh OCH3MH JUIsl pO3XKUra IpoB. BCIOMHUTE «YTO TaKOE IJIOIIA/bY, «EAUHULIBI
M3MEpPEHUs TUIOLIAIN.

Ilpoexmnas 3a0aua. Y Bac Ha cToynax Haxonaarcs MO0 Kkyouk PyOuka, mubo maneHbkas yna-
KOBKa caxapa-padunana. Haliaure miomaap 1esoro Kyoruka u o0Iyro miomaas 9 Maisix Kyou-
KOB, U3 KOTOPBIX COCTOMUT OOJIBIIION KYOUK; UK TIEJI0M YITAaKOBKH caxapa U oOIIyO TUIOIIaIh
BCEX KYCOYKOB caxapa B yrnakoBke. CpaBHUTE 3HaUEHUs IJIOLIAIU LIEJI0H PUTypbl U CyMMapHOH
ionaau ee yactei? Kakyro 3aKOHOMEPHOCTh MbI MOKEM Ha0II0AaTh?

Hano 00vexkmul u 00ycno61eHHOCHIb UX YyHUKAIbHBIX CEOUCHE PE3KUM YEeTUYEeHUEeM N0
Wa0u NOGEPXHOCMU YaCmMUY: HAHOYACTULIbI, HAHO IUIEHKH, HAHO BOJIOKHA, HAHOTPYOKH, HAaHO
HIAPUKH, JCHAPUMEPBHI, LIEOTUTHI, KBAHTOBBIE TOUKH.

Ilpoexmnas 3a0aua Ne 2. YXo jocst umeeT JuyiHy 12-13 MM, a gactuna maraetuta FesO4 — 20
HM. YBenuubTe uX B 1 Muumnapa pa3. C KakuMu 00beKTaMHU BbI TeTieph OyJieTe UX CPaBHUBATH?
Kakue ¢puznyeckue BeIMUNHBI U3MEHSIOTCS IPU U3MEHEHUU JIMHEHHBIX pa3MepoB?

IIpoexmnas 3a0aua. Ckonbko TUcTOB Oymaru A4 Boiizer B crakad oobemom 100 mi?

Kasxxnoii rpynne Boiaansl 1ucThl Oymaru A4 u xumudeckue ctakanbl o0beMoM 100 mu. Kaxnas
IpyIIa ULIET OTBET HA ITOT BOMPOC.

[Ipennaraem momous: COMHUTE JTUCTHI B KOMOK. CKOJIBKO KOMKOB OyMaru BOIIUIO B OJIMH CTa-
KaH?

Haiinure momanb oTeabHOro gucta A4 v miomaab TOBEPXHOCTH XMMHUYECKOTO CTaKaHa.
Haiinure cymmapHyto miioma s KOMKOB OymMaru, HaXOoAsIIUXCs B CTaKaHe?

JlenaroT BBIBOJI: OHA OKa3ajach 3HAYUTEIHLHO OOJIBIIIE MJIOLIAAHN MOBEPXHOCTH CTaKaHa.

Kakum 00pa3oM Mbl YBEIUYHIN CYMMapHYIO IUIOIAbL TOBEpXHOCTH Oymaru? (Y MeHbIICHHEM
00beMa OHOTO JINCTA)

Hamno 00vexmul u 00ycno61eHHOCIb UX YHUKAIbHBIX CEOUCHE PE3KUM YBeIUYeHUEeM N0
Wa0u NOGEPXHOCMU YaACMUY. HAHOYACTUIIBI, HAHO TUIEHKH, HAHO BOJIOKHA, HAHOTPYOKH, HAaHO
HIaApUKH, JEHAPUMEDBI, LIEOJIUThI, KBAHTOBBIE TOYKH.

Ilpoexmnas 3a0aua Ne 4. Halimure miomaas CBOEH YepermHold KOPOOKH M CPaBHHUTE €€ C TIJIO0Ia-
JIBI0 TOBEPXHOCTH GOJBIINX MOMYIIAPHIA U YeperHoil KopoOku, ecimu S(kopa 6.11.) = 2500 cM? .
S(u.x)=4nr/2, rae r=C/2m.

OOBbscHeHne: OobIIas IUIOMAL OOJBIINX MOMYIIAPU 0OBACHAETCS HATUIHEM MHOTOYHCIICH-
HBIX CKJIaJIOK.

Oxcnepumenmanvhas 3a0aua. Ha cTonax HaxoIaTcsl cTajbHasl KHOIIKA, KEJIE€3HbINA I'BO3/Ib, KY-
COUYEK MEJTHOM MPOBOJIOKH, MEAHASI CKPEIIKa, TPaHyJIbl ATIOMUHUS U IIMHKA, IITATUB C IPOOUP-
KaMH, coJisTHasi Kuciota. [lomectuTe npeioKeHHbIe Tella Ha JHO POOUPOK U T0OaBbTE 3aTEM
COJISIHYIO KUCJIOTY (BBICOTA CTOJI0A KHUIKOCTH MPUMEPHO 1,5¢Mm).

Onumwre, 9TO BBl HAOIOIaETE B KAXKIOM U3 IPOOHUPOK.

3HAKOMCTBO C JEKTPOXUMHUECKHUM PSOM HAMpsHKEHUI METaJUIoB.



Ha3zBanue oObekTa HaszBanue mramna, | Yro nHabmogaem JleBee nnu npasee
U3 KOTOPOro cJe- oTHocuTesbHO Ha
JaH 00BEKT B DJI/XUM PALY

BrIBOA: C KHCIIOTOM B3aUMOJIECTBYIOT METAJUIBL: ..........
C KUCJIOTOM HE B3aUMOACUCTBYIOT METAIIBL: ........
- 3aganue o yueoHuKy M.A. AXMeToBa: 03HAKOMBTECH C TEKCTOM Ha C. 13.
- C Kak1M BbI CTOJIKHYJIMCH IPOTHBOpeuneM? Meap 1 cepedpo B HAHO COCTOSIHUAX CIIOCOOHBI
B3aMMOJICHCTBOBATh C KHCIOTaMH. Y BEITMUEHHUE IIIOMIAU IOBEPXHOCTH PEArHPYIOIIIX YACTHII
BIIUSIET HE TOJILKO HA CKOPOCTh Peakiiuu (0ObeMHBIE B3PBIBBI), HO U HA XapaKTep XUMHUECKHUX
CBOMCTB.
[TpoekT «B nouckax KOJTOUIHBIX PACTBOPOB)»
XHuMHS Ha CTPaKe 310POBbsI.
Hoo. Boszonka iiooa. Hoo uz anmexu.
Ipaxmuueckas yacmo.
NzroroBnenne Moaeny MOJEKYIbI ofa. DIeKTpoHHas, Tpadudeckas popmyna oaa
[Ipoext «OOHapyx)eHUe Kpaxmaia B IPOIYyKTaX TUTAHUSI.
«Mapzanyoekan. Ilepmanzanam kanua. Maprasen u €ro CTEIEHU OKUCICHUS
Ipakxmuueckas yacmo.
OnpeneneHre MacCOBOM JOTU KUCIOPOa B MOJICKYJIe IIEpMaHTaHATa Kalusl.
PacyeT oTHOCUTENBHOM TIIOTHOCTH KUCIOPOAa IO BO3IYXY.
C6opxka npubdopa A MOIydeHHs KUCI0POa METOIOM BBITECHEHHUS BO3/AyXa.
DKcnepuMeHT: cOopka nMpubdopa s pazIoxKeHHs IepMaHranara kainus. KauecTBeHHas peakius
Ha KUCIOPO/I.
L{BeTHBIEC peaklny C IEpMaHTaHATOM Kanus (Harmp., IepMaHTraHatT Kajaus U cyab(UT HATpus, Ap.)
Ilepexucey 600opooa. Ceolicmea u npumeHnenue nepokcuoa 6000pooa. CtTeneHb OKUCICHUS
KHCIIOpO/Ia B MOJIEKYJIE MIEPOKCHIa BOJOPOAA.
Peakuus pasnoxeHus nepoxkcuaa sogopozaa. Kak nposectu sKkCliepuMeHT.
Karamuzatopsl. Oxcun mapranma (1V), gepmMeHT kaTanaza — KaTaau3aTopbl PEakiuy pasioKe-
HUSL.
Ipaxmuueckas yacmo.
Oxcun mapranna (1V): Hanucats GOpMyITy BeIIECTBA U ONPENEIUTh CTEIIEHb OKUCIICHUS.
Tpu npoOupkH, B KAXKI0M HAXOJUTCS HECKOJIBKO MJI allTEYHOM MEPEKUCH Boopoaa. Bo BTopyro
U TPETHIO MTPOOUPKH MOMECTUTE COOTBETCTBEHHO OKcua Mapranua (1V) (Ha koHuuke mmnaresns) u
CBEKEHATEPThI KapTodenb (Ha KOHYMKE IIIaTeNs ).

Homep npobupku Uto nobaBuimn Urto HaOmr012EM

Hanucats ypaBHeHHE peakiy ¢ 0003HAYEHUIMHU YCIIOBUI €€ MPOTEKaHus.

[Ipoucxoaut nu peakuus B nepBoi mpodupke? IIpeanoxxure npudop A NOJydeHUs] BOJOPOAA
IIPU PA3JI0KEHUH MIEPOKCUAA BOLOPOJIA.

Auyemuncanuyunosas kucioma. Ackopounosasa kucroma. Kucnornocts cpensl. pH — nnnnka-
TOPBI CBOUMH PYKaMH.

Ipaxmuueckas wacmo.

Onucanue gusnueckux cBoUcTB. [IpuroroBienue pacTBOPOB  aleTUICATUIMIOBOM U acKop-
OMHOBOM KUCIOT. JleficTBIEe MHAUKATOPOB ((eHoI(TaNIeHHa, TJaKMyca 1 METHIIOPaHKa) Ha MX
pacTBOPHI.

I/IHI[I/IKaTopBI AHGTHJ’IC&J’II/IHI/IHOBaH KHCJIOTa ACKOp6I/IHOBaﬂ KHCJIOTAa

denongranens
Jlakmyc
MeTtuinopanx




[IpurorosneHue oTBapa KpacHoOM KamycTsl. HabmoieHre n3aMeHeH s [IBETa 0TBapa B Pa3HbIX
pactBopax (yKCycHas, JUMOHHAs, aCKOPOMHOBAsI KUCIIOTHI, TOBapeHHAsI COJIb, Ta3UpOBaHHAS
BOJIa, HALIATBIPHBIN CNIUPT, MUILEBAst CO/A, PACTBOP MbLIA M CTUPAIBHOTO MTOPOIIKA).
B3anmonelicTBre acKOpOMHOBOM KHUCIIOTHI € Ho10M. Bompoc: st Kakux 1eneid MOXKHO HCTIOJb-
30BaTh 3Ty peakuuio? (i1 oOHapyKeHHsI aCKOPOMHOBOM KMCIIOTHI B IPOJIYKTAaX MUTAHMS).
1 peareHT ackopOUHO- | 2 peareHT Yro Habir0ogaeM IpU UX B3aUMO-
Basi KUCJIOTA non JEHUCTBUH

®uznueckue cBoiicTBa: | GHU3nMUEeCKUe CBOMCTBA:

«3enenka» unu OpunIUAHmM OB 3eneHblil. 1[BeT TopomKooOpasHOro OPMIIIIMAHTOBOIO 3€1e-
Horo. [IpakTnueckoe 3HaUEHUE U NOIYYECHHUE.

Ipaxmuueckas wacmo.

dusnueckue cBOiCTBa OPUILTHAHTOBOTO 3€JIEHOTO

Kaxk nokaszats moanuHHOCTh OpUILIHAHTOBOIO 3esieHoro. [IpoBeneHne nocaenoBaTeNbHbIX Peak-
Ui B 0IHOM MPOOUpPKE ¢ OPUITHAHTOBBIM 3€JIEHBIM: BHauaue B NpoOUpPKY J100aBUTh KOHIIECH-
TPUPOBAHHOMW COJITHOM KHCIIOTHI, a 3aTeM pactBopa meinourn NaOH. Odopmienue paboTel 1o
CBOEMY YCMOTPEHHIO. 3aTeM 00CYANTh: KaK 3a(pUKCUPOBAIH PE3YJIbTAaThl HIKCIIEPUMEHTA (U3Me-
HEHHE 1[BETa, BBINAJCHUE OCAKa).

[IpoexT «MOXKHO JT1 UCIIONB30BaTh OPUITMAHTOBBIN 3€JICHBIA KaK MHAUKATOP KUCIOTHOCTH
cpenbD

«Mb1110 uydecnoey: XO351UCTBEHHOE U TyaJIETHOE, JKUJIKOE U TBEPIOE.

IIpaxmuueckas wacmo.

JleiicTBre 1aKkMyca Ha pacTBOP MbUIA, PACTBOP CTUPAJIBHOTO MOPOLIKA

(10oKa3aTeNbCTBO IEI0YHOT0 XapaKTepa MOIOLIUX CpeAcTB). M3yueHne STUKETOK TBEPIOro U
MKHUJIKOTO MbUIa (pa3jinyie B XUMUYECKOM COCTaBe). PacTBopeHue Mblia B )KECTKOM U AUCTUILIN-
poBanHo# Boje. Db dext Tunmans.

[IpoexT «MBbL1oBapeHHUE»

XuMus Num

Caxap, kpaxman, 4ennnN03a — pOOCMEEHHUKU 271I0KO3bl.

Yro Takoe quabet. ' mukeMuueckuili UHAEKC IPOAYKTOB NUTAHUA.  XHUMHUYECKHE MOJCIACTH-
TEJIM U UX KOBApPCTBO.

IIpaxmuueckas wacmo.

OrmpeneneHne NPOaYKTOB C BRICOKMM TIIMKEMUYECKUM HHIEKCOM (paboTa ¢ TaduuIei).
OmnpenensieM MOACIACTUTENN: aciapTam, copout .... (Paborta ¢ aTukeTkamu.

OnbIT: B3aMMOJEICTBUE ITIOKO3bI ¢ THApokcuioM Menu (1), cBeskenpuroToBICHHBIM.
HccnenoBanue n3MeHeHUs CoJlepKaHUs INIIOKO3bl B KPOBU IOcjie  cOalaHCUPOBAHHOTO obena U
nocye yrnotpedyeHus gactdyna: «kKHpHENIeK», YUTICOB, CIAJAKIX Ta3HPOBAHHBIX HAITUTKOB.
Antomunuii: eenuxuil u yycachnuti. [louemy He ciaeayeT noJb30BaThCS aTIOMUHUEBOM MOCYA0U?
Conepuuk kanbius. Octeonopos. Metamisl KOHCEPBHON OaHKHU.

Ilpakmuueckas paboma.

CaoiicTBa aJIFOMUHUS U 00J1aCTH IPUMEHEHUS aJTIOMUHUS HA OCHOBAHMHU €0 CBOMCTB (IIOBTOpE-
Hue). CocTaBUTh TaONIUILY, KJIACTEP WU CXEMY.

[IpoBeneHne XUMHUYECKUX pEaKIUi, XapaKTepU3yOX aM(pOTepHbIE CBOIICTBA COEAMHEHUN
AIFOMUHHUSL.

OnpiT 1. ATIOMUHUI U COJISIHASI KUCIIOTA.

OmnpIT 2. Xnopua antOMUHUS U TUAPOKCUT] HATPUS

OmnpIT 3. ['MapOKCH]T aTIOMUHUS U COJISIHAsE KUCIIOTa

OnsIT 4. 'napoKkcH1 aTFOMUHMS M TUAPOKCUL HATPHsI

HasBaHue onbiTa Uro HabsoaeM YpaBHEHHE XUMUYECKOU PEAKLIUU

BeBom: .............



IIpoexT «Ee BennuecTBO — KOHCEpPBHAs 0aHKa: SKCIIEPUMEHTAIBHOE OIPEICIIEHUE METAIIIIOBY.
Ykcycnaa kucnoma. CtonoBblii yKCyC, YKCYCHasi 3CCEHIIMS, JI€/IIHas YKCYCHasl KUCIIO0Ta: B YEM
pazHuna. CBOMCTBA YKCYCHOM KUCJIOTHI U €€ NpuMeHeHne. PU3n0I0rn4eckoe BO3AEHCTBUE KHC-
JIOTBI.
Ipakmuueckas paboma.
CocraBieHne TOHATHIHON CXEMBI: «UTO 51 3HAI0 00 YKCYCHOM KHCIIOTEe» (MHIUBUIYAIBHO, JIUOO
B TpyIIE).
Pacuer KOHLIEHTpAIMK KUCIIOTHI IPU €€ Pa30aBICHUN.
KucnoTHOCTh pacTBOPOB MMILEBOM COABI U YKCYCHOW KHUCIIOTHI.
lNamenue nuieBou coapl YKCYCHOM KUCIOTOM: IPU3HAKU XUMHYECKOU
peakiuu (BbLAEICHHE Ta3a, pe3Koe yBelInYeHre o0beMa peaklnoHHoM cmecu). [loBTopuTh peax-
LIMIO TallleHUs COJIbI C MCII0JIb30BAaHUEM MHMKATOPA (HAmp., 0TBapa KPaCHOKOYAHHOM KaIlyCThl).
Ji1s uero Heo6X0IMMO ObUIO MPUMEHEHHE HHANKaTopa?

OOpaTtuTh BHIMaHUE, YTO BBIICIICHHUE T'a3a YaCTO COMPOBOKIACTCS

yBeIMYeHHEeM 00beMa peakMOHHOM cMecu. Kakue Mephl peqoCcTOPOKHOCTH

HY>KHO CO0JII0/1aTh IPU IIPOBEIEHUH TaKUX PEAKIUI?
«Conenana nawa scuznvy (IOBapeHHast COJIb, MOTAIL, IJIyTaMaT HAaTpH, IIayoepoBa cojlb, Me-
HBII Kynopoc...... )
[InmeBas cona, NUTHEBas COMa, KAJIbLIMHUPOBAHHAS COAA, KAYCTUUYECKAsl CO/Ia: OJIMHAKOBBIE MU
pasHble BemecTBa. KauecTBeHHbIE peakliii B XUMUHU.
Ipakmuueckas paboma
OnpenennTtsb: Kakoe U3 BELIECTB (MUIIEBas CoJla, KayCTU4ecKasi coJa, KaJIbLIMHUPOBAHHAS CO/1a)
SIBJIIFOTCSI COJISIMM YTOJIBHOM KUCJIOTBI.
Ompit 1. JleiicTBuE HHANKATOPAMHU.
OmnpIt 2. JleiicTBHE HA pacTBOPHI MUILEBOM M KAYCTUUYECKON COJIbI YKCYCHON KHUCIIOTHI

HazBanue omnrnita Yrto HabmrogaeM BriBox

BeiBOZ: ..........
[IpoBeneHne ONBITOB MOATBEPHKAAET, YTO MUIIEBAsI CO/1A, KAJIBLIUHUPOBAHHAS CO/1a — 3TO COJIH
c1a0o YroNbHOM KUCIIOTHI, a KayCTUYeCKast coJla — paCTBOPUMOE OCHOBAHHE.
OO0cynuTh, Kak J0oKa3aTh ONBITHBIM ITyTEM, YTO IHUILEBAs COAA ABISAETCSA KUCIIOH COJIBIO.
Bpeo numpamoe: mugh unu npaeoda. llonn3a HUTPATOB: BAXKHEUIITNE MUHEPATbHBIE YIOOPCHHS
KaK UCTOYHMK a30Ta. KpyroBoport a3zora. [louemy BeHeprHa MyXOJIOBKA [10€/1a€T HACEKOMBIX
(Taxk OHa BOCHOJHSIET HEJOCTATOK a30Ta B OOJOTUCTHIX MecTax). HUTpaThl B KauecTBE MUIIEBBIX
KOHcepBaHTOB. Kakue npeBpalienus IpoucXoasT ¢ HUTpaTaMH B OpraHU3Me 4eaoBeka. A30T U
€ro CTENIEHU OKUCIICHHUS.
IIpakmuyeckas uacmo.
OrnpezeneHre MacCOBOM JI0JIM a30Ta B KAJIMWHOW, HATPUEBOM M aMMOHHITHOM cenuTpe. BriBo:
Kakoe 13 HUX 0oJiee LIEHHOe a30THOE yA0OpeHHe.
[poexT «BnusHuE a30THBIX yIOOPEHHIA Ha POCT CaKEHIIEB (hacommy.
Padora Hax npoekTamu
Oran BIOOpa TEMBbI, TOCTAHOBKH 1I€JIH, 337a4 UCCIIEI0BaHUS.
Otan BbIIBUKEHUS THIIOTE3bI.
DTall IIaHUPOBAHUS ITyTH JOCTUKEHUS 1ieJIel UCCIIe]0BATENbCKUX (IPOEKTHBIX) paboT U BbI-
60pa HE0OXOIMMOTO HHCTPYMEHTAPHSL.
Dtamn npoBeJeHusT yueOHOTO UCCIIeI0BaHUS (POSKTHOM pabOThI) C TPOMEKYTOUHBIM KOHTPO-
JIEM 32 XOJIOM BBINIOJIHEHUS U KOPPEKLIUEN PE3YIbTATOB.
Oran opopmIIeHHs, TPEACTaBICHUS (3aLUTHI) IPOJIYKTa MPOEKTHONW paboThI



TEMATUYECKOE INTAHUPOBAHHUE

8 Kiace

Ne HaumenoBanue pasjesos u teM | KoamuecTso uacos JaTa Buasl gesiteibHOCTH Bunawi,

DJIeKTPOHHBIE
n/m | mporpaMmsl usye- hopmbl

(undposbie)
HHSA KOHTPOJIsSI
BCEro | KOHTPOJIb- npaKTHYe- o0pa3oBaTeJb-

HblIe padoThbl cKHe paboThbl HbIE pecypchbl

Beenenue 4 2

Tema 1. 3 2
3anuMarenbLHbIe
OIIBITHI 110 TeMe: XU-
MUYECKUE PEaKIHH
BOKPYT Hac

Tema 2. 3 2
XUMHUS U 4EJIOBEK

Tema 3. 3
XUMHS B TOME

Tewma 4. 5 2
XUMUs HA KYXHE

Tema 5. 2 1
XUMHS U METULIMHA

Tema 6. 2 1
XHUMHA U IPOMBIILI-
JIEHHOCTh

Tewma 7. 2
XuMus B IpUPOJIE

Tema 8. 3 2
3ansTue 1o npodo-
pUCHTAINH

Tema 9. 2
[ToBeIeHUE UTOTOB




TEMATHUYECKOE IIJIAHUPOBAHUE

9 kacc
0
Ne HaumenoBanue pa3zjesioB u TeM | KoanvecTBo yacos JaTa Buabl 1esiTe IbHOCTH Bujel, InexTponnbie
n/m | mporpamMmsbl u3yye- hopmBI
(undpossie)
HHUS KOHTPOJISI
BCEro | KOHTPOJIb- npaKkTH4e- 00pa3oBaTeIb-

HbIe padoThI

cKHe padoThbl

Hble pecypchbl

Pazgen 1.
Bsenenue.

1

Pasnen 2.
DKCTepUMEHTAIIbHbIE
OCHOBEI XUMHUH.

Paznen 3.
3HaKOMHUMCS C MU-
POM HaHOYACTHII

Pa3nen 4.
XuMus Ha CTpaxe
310POBBSL.

Pazgen 5.
XUMUS TULA

Paznen 6.
Pab6ora Haj npoek-
TaMH.

HUTOI'O:




IHOYPOYHOE IINTAHUPOBAHMHE 8 kiacc

Ne | Tema ypoka Konn4yectBo yacos Hdara Buapl,
H3YYeHH S (popmbl
BCero KOHTPOJIbHbIE Pa- | NPaKTHYeCKHe pa- KOHTPOJIA
00TBI 00TBI
1. Bsenenue. 1
AnkerupoBanue. Kparkuii 0030p Kypca.
2. | IlpakTnueckas padora. 1 1
3HAaKOMCTBO C Pa3IMYHBIMU BUIAMHU KJIacCHU-
(buKanmii XUMUYECKIX PEaKTUBOB U TIPaBU-
JJaMM XpaHEHMs UX B J1abopaTopuu.
3. | Ilpaktuyeckas pabora. 1 1
[IpaBuia oOpaleHust ¢ XUMUYECKUMU TPH-
O0opamH U peaKkTUBaMHU.
4. | IIpakTtuueckas pabora. 1
N3yuyenue cTpoeHHus IIaMEHU.
5. | Tema l. 1 1
3aHUMaTEeIbHbIE ONBITHI 10 TEMe: XUMHUYe-
CKHE PEAKIMH BOKPYT Hac.
6. | 3aHUMAaTENIbHBIE ONBITHI 10 TEME: XUMUYE- 1
CKHE peaKkI1 BOKPYT Hac
7. | XUMHYECKNE PEAKIMH BOKPYT HAC 1 1
8. | Tema 2. 1
Xumus u yenioBek. [luranue u 310poBbe.




XHUMHUYECKHE pCaKknuu BHYTPH HaAC.

10. | XuMuveckne peaknuy BHYTPH HAC.
11. | Tema 3.
XuMHS B 10ME
12. | MbL10, UCTOPHSI €TO OTKPBITHS, BapKa MbLjIa.
13. | IIpakTHueckas paboTa.
Bapxka mbiia.
14. | TIpakTHueckas paboTa.
Bapka Tyanetnoro mbuia. Ogopmiienue
OpYCKOBOT'O MbLJIa.
15. | Xumus u crupka.
16. | [IpakTHueckas pabora.
BeiBeienue nareH pa3aMyHOro MpoUCXoXkie-
HUSL.
17. | Kpacutenu npupoIHOTO IPOUCXOKACHUS
18. | MckycCTBEHHbBIE KpaCUTEIN
19. | Tema 4.
XHMHsI HA KyXHE
20. | IIpaBuiia IPUTOTOBJICHUS HUILIH JUISI YMEHb-
[ICHUS TIOTEPU BUTAMUHOB.
21. | KpucramimuecKkoe COCTOSTHUE BEIICCTB.
CBolicTBa KpUCTAJUIOB.
22. | IlpakTrdeckas padora.




[ony4yeHne KpUCTAIIIOB COJICH U3 UX BOJIHBIX
pacTBOpPOB.

23. | IlpakTnueckas padora.
[lomyyenue KpuCTaIoB COJNEN U3 UX pacTBO-
POB B )KHJIKOM CTEKIIE.
24. | Tema 5.
Xumus 1 meaunuHa. [Ipenapater nomamusen
anteyku. JlekapcTBEHHbIE pacTEHUs.
25. | DKCKypcus B alTeKy
26. | Tema 6.
XUMHSI ¥ IPOMBIIIIJICHHOCTD
3arpsi3HEHUE OKPY’KaIOIEH CPEbl.
27. | DKCKypCHUsl HA OUUCTHBIE COOPYKEHHUS.
28. | Tema 7.
XuMus B IPUPOJIE
29. | IlpuponaHbIe SBJICHHUS, COMTPOBOKITAFOIIUECS
XMUMHUYECKHMHU TPOLIECCaMHU.
30. | Tema 8.
3ansATHE 110 NPO(HOPUEHTALUN
31. | Dkckypcus B oduc Bpaya oOIIeH TPAKTHKH.
32. | Dkekypens B 1iex nepepadotku CIIK




33. | Tema 9. 1
Ilonsenenue ntoros. IlonseneHne NToros
34. | Tema 9. 1
IlonBeneHue UTOroB
Tlonsenenue nToros
HUTOIro 34 12




ITOYPOYHOE IINTAHUPOBAHMUE 9 knace

Ne | Tema ypoka Koun4yecrBo yacos Hara Buamsi,
U3y4yeHus $opmbi
BCEro KOHTPOJIbHBbIE Pa- | MPaKTH4YeCKHe pa- KOHTPOJIA
00ThbI 00ThI
1. | BBogHoOE 3aHsTHE. 1
2. BBoaHoe 3ausTHE. 1 1
3. | Mecrto xuMuu B €CTECTBO3HAHUU 1
4. | BemectBa. [Ipuemsl oOpareHus ¢ Bemie- 1
CTBaMH.
5. | IIpaBuna 6e3omacHoOM pabOTHI IIpH mpoBeae- | 1 1
HUU dKcTiepuMeHTa. TexHuKa J1abopaTOPHBIX
pabor.
6. | HarpeBarenbHbie IPHOOPEI. 1 1
7. | Ynuctele BemecTBa, 0co00 YKCThIC BemecTBa. | 1 1
ITIpumecu. Cmecn.
8. | Meroibl MO3HAHUS B €CTECTBO3HAHUU. 1
9. | Bona. PactBopsl. Mopckas u npecHast Boja. | 1 1
buosiornueckue KuaKoCcTH
10. | MaccoBast 107151 paCTBOPEHHOI'O BEILIECTBA, 1 1
WJIM MIPOLIEHTHAs! KOHIICHTPAIUs BEIIeCTBa B
pacTBope




11.

HaceplimeHHbIe 1 NEPCChINICHHBIC PACTBOPHI.

12. | MoaenupoBaHue

13. | Crpoenue BemectBa. Pa3mepsr vacTtui. Ha-
HOYACTHIIBI

14. | KonymonaHble CUCTEMBI: TIOYBA, TJIMHA, TIPU-
POJIHBIE BOJIBI, BO3AYX JIbIM, MUHEPAIIBI,
xJ1e0, MOJIOKO, Macio, KpoBb. .. Komnoniueie
Y UCTHHHBIE PACTBOPHI

15. | MeToas! U cpeacTBa IMITUPUIECKOTO UCCIIe-
JIOBaHUS

16. | Kak creneHp u3MeNb4YeHHsI BIUSET Ha 00-
YO TUIOMIA/Ib COMPUKACAIONTUXCS YaCTHUII

17. | HaHo 00B€KTHI U 00YCIOBIEHHOCTh UX YHH-
KaJIbHBIX CBOMCTB PE3KHM YBEIHMUEHUEM TI0-
BEPXHOCTH B3aUMOJICHCTBHSI.

18. | Mon. Bosromka iona. Mo u3 anreku

19. | MapranuoBkay. [lepmanranaT xanus

20. | Ilepexuck Bogopoaa. CBONCTBA U TPUMEHE-
HUE TIePOKCH/Ia BOJOPOIa

21. | AuetwicanuuuioBasi KUCIOTa. ACKOpOUHO-
Bas KHCIIOTa

22. | «3eneHKay WA OPHIITTHAHTOBBIN 3€JICHBIN

23. | «MbUI0O YyI€CHOEY»

24. | Caxap, Kpaxmall, HeJUII0JI03a — POJCTBEH-

HUKH I''TFOKO3bI




25. | ATIOMUHMIA: BEJTMKHUH U yKaCHBIH 1 1
26. | «ComneHas Hallla KU3HbY» 1 1
27. | YKcycHas KHCIOTa 1 1
28. | Bpen mutpaToB: Mu( uiu mpasza 1 1
29. | Oman vibopa memvl, nocmanosku yeau, 3a- | 1
0ay uccne008aHusl.
30. | Dman 6vl08UICEHUSL 2UNOMESDL. 1
31. | Oman naanuposanus nymu oocmudxcenus ye- | 1
Jell ucciedo8amenbCKux (Npoekmmsix) pa-
bom u 8b160pa He0OX0OUMO20 UHCMPYMEH-
mapus.
32. | Dman nposedenus yuebHO20 UCCIE008AHUSA 1
(npoexmHot pabomul) ¢ NPOMENCYMOUHBIM
KOHMPOJLEM 3a X000M 8bINOJIHEHUSL U KOPPEK-
yueil pe3yibmamos.
33. | Dman ogopmnenus, npeocmasnenus (3a- 1 1
wumsl) NPOOYKmMa npoeKmuoi pabomsl
34. | Oman oghopmnenus, npedcmasnenus (3a- 1 1
wumul) NPOOYKMa npoeKmuotl pabomol
Uroro: 34 19
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6. ®pumantin M. Xumus B pevictun. — M.: Mup, 1998 r.

7. Xonakos lO. B. Heoprannueckas xumus. — M.: [Ipocsemenue, 1972 r.

8. Xomuenko ['.I1., ITnatonos @.I1., YeptroB U.B. JleMOHCTpallMOHHBINH SKCIEPUMEHT O XH-
muu. - M. «IIpocsemenue», 1978 r.

9. Illunapesa I'.A. [Iporpammsbl 37eKTUBHBIX KypcoB. Xumus.8-9 kiaccol. [IpennpodunsHoe
obyuenue.-M.: [Ipoda, 2006.

10.  IIBerkoB JI.A. DKCIepUMEHT 1O Oprannueckoi xumuu. - M. «IIpocBerienue», 1966r.

HUAD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
MynbTUMeAUHBIE CPECTBa 00yUESHHUS:

Cepust «XuMHS B IIKOJIE»

1.Atom 1 Mosiekyna

2.BelmiecTBa U UX MPEBPALLICHUS

3.Boansle pacTBOpHI

4.KucnoTsl 1 OCHOBAHMS

5.Conu

6.MuHepanbHbIE BEIIECTBA

7.Y1iiepon v ero COeAUHEHUs

8.CII0%HBIE XUMUYECKHE COCIUHEHHUS B IOBCETHEBHOM KU3HU
Jpyrue:

1.HTEepakTUBHBIE TBOPUYECKHUE 3aJaHUS

2.Heopranudeckas v 001as XUMHUS



3.0pranuyeckas XuMus

4.001mast Xumust

5.06mas xumust. 317 ypokoB

6.06mmast xumus. 275 ypokos

7.Ypoxu Kupumna u Medonus 8-9 kimace

8.Xumus 8 kiacc. 1 C mxona

9.Xumus 8 kmacc. Buaeokypc (2 aucka)

10. Komneknus yuebupix punsmon: THOOYPOK, YUDUIIbM.
11. o6opynoBanue no ®II «Touka pocta»

[IOKYMEHT MOATMWUCAH 3/IEKTPOHHOM MOANUCHIO

MYHULIMMNANIbHOE BHOA)KETHOE OBLLEOBPA30BATE/IbHOE 02.05.24 09:07 CepTudnkaT 477F12C4E456E23265D3A5B6FD810BB1
YYPE)XXAEHVE "EOPOBUXWHCKASl OCHOBHASI OBLLEEOGPA3OBATE/IbHAS (MSK)

LUKOJIA" MEPBOMAMCKOIO PAMOHA, [leptolikuta TaTbsiHa BanepbesHa,

[vpekTop




