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[HosicHuTeEIbHASA 3aNIMCKA.
Jlannass mporpamMma paspabotrana Ha ocHoBe IIpumepnoii mporpammbel O.C. I'abpuensina
«BBeeHne B XMMHUIO BEIIECTBA» 7 KJIACC.
Ob1iee npeacTaBiIeHUe O HOBOM HIKOJIBHOM MpEAMETe ydalluecs MOIy4aroT MPU U3y4eHUU
Kypca “BBegenune B xummioo”. Cpeau mpobieM B TpenojaBaHUM XUMHUA HauOOJbIINE
CJI0’KHOCTH JIJIs II€JarOroB COCTABIISIFOT JIBE.
[lepBast cI0XHOCTH 3aKiHOYacTCs B 3HAUUTEJIBHON NEperpy3ke Kypca XHMHUU OCHOBHOM
LIKOJIBI B CBSI3U € MIEPEXOJI0OM Ha KOHIEHTPUUYECKYIO cUcTeMY. IHTEHCHUBHOCTD MPOXOXKACHUS
Marepuaia B 8-M KJlacce HE IO3BOJISIET CO3JaTh YCJIOBUS JJIsl pa3BUTHs [103HABATEIBHOTO
UHTEpeca K MpEeAMETy, A TMOCTENEHHOIO0 YCBOEHUS CIOKHBIX Oa30BBIX XHMHUYECKUX
nousThii. He ciiygailHo 1o pe3yiabTaTtaM MOHHTOPHMHTa B paMKax (emepaabHOro
JKCIIEPUMEHTA TI0 COBEPIICHCTBOBAHUIO CTPYKTYPBI U COAEpKaHUs 00Iiero oOpa3zoBaHUs
ydalrecst Ha3blBalOT XUMHIO B UUCJIE CAMbIX HETOOMMBIX PEAMETOB.
Bropas mpoOnema 3akitoyaeTcsi B COKpalleHHMH O0beMa 4YacoB Ha M3y4yeHUE XHMHUU Ha
0a30BOM ypoBHE B cTapuiei npoduibHON mmKone. OXHOro yaca B HENETI0 HEJOCTATOYHO
naxke 17 Oerjoro 3HaAaKOMCTBA C OPraHMYECKUMHU BEIIECTBAMH, COCTABISIOLUIUMH OCHOBY
*u3HM Ha 3emute. B 11-M kiacce 3Ha4YMTENbHASsT 4acTh y4eOHOTO BPEMEHH PacXOIyeTcsl Ha
MIOBTOPEHHE, a TOYHEE, IOBTOPHOE MPOXOXKICHHE OCHOBATEIBHO 3a0BITHIX MOHATHH, Teopuit
U 3aKOHOB OOHIEH XMMHM, PAaCCMOTPEHHBIX, HO HEJOCTATOYHO IPOYHO YCBOEHHBIX B
OCHOBHOM IIKOJIE.
Kak crnencTBue yka3aHHBIX HETaTUBHBIX TEHJICHLUH, CO3AaeTCs peayibHasl yrpo3a CHIKEHUS
HEKOrJla BBICOKOTO YPOBHS XHMMHYECKOIOo OOpa3oBaHUs B CTpaHe, CIO0XKHOCTU C
00€eCIeYeHHOCThIO YUUTENEH €CTECTBEHHOHAYYHBIX TUCIUIUIMH Y4eOHOW HAarpy3Kou..
Hauvano cucteMHOro u3y4eHus: XMMuU B 7-M KJIacCe TO3BOJISET:
- YMEHBIINUTh HUHTEHCUBHOCTh IIPOXO0XK/IEHUSI y4eOHOr0 MaTepHala B OCHOBHOM IIKOJIE;
- MOJIYYUTh BO3MOXKHOCTBH U3yuamv, a HE NPOX0oOums 3TOT MaTepual, UMETh BpeMs s
0TpabOTKU U KOPPEKLUHU 3HAHUHN yJalluxcs;
- (hopmupoBaTh YCTOWUYUBHIN MO3HABATEIHHBIA HHTEPEC K IPEIMETY;
- MHTETpUpPOBaTh XHMHIO B CHCTEMY €CTECTBEHHOHAy4YHBIX 3HaHHM aiisi (opMHUpOBaHUS
XUMUYECKON KAPTUHBI MUPA KaK COCTABHOM YaCTH €CTECTBEHHOHAYYHOU KapTHUHBI.
Kypc xumMnn OCHOBHOM WIKOJIBI MPEJIAraeTcs M3y4aTh B JBa JTala: B CTATHKE — COCTaB,
CTpoeHHEe U (U3MYECKHE CBONCTBA BEIIECTB, U B JUHAMHUKE -- XMMHUYECKHE CBOMCTBa
BEIIECTB, 00YCIOBIEHHBIE UX COCTABOM U CTpoeHHeM. B 7-M kiacce yuarniuecst 3HaKOMSITCS C
COCTaBOM M KiIacCU(UKAIMe BEIIeCTB, pacCMAaTPUBAIOT CMECH BEIECTB M HX COCTaB,
M3y4aroT CIOCOOBI pa3/esieHus cMecel Ha OCHOBE (PM3MUYECKUX CBOWCTB OOpa3yrolIUX ATH
cMecH KOMIOHEHTOB. TakuMm o0pa3oM, Kypc XUMHUHM 7-TO Kjacca peaqu3yeT 3HAUUTEIbHYIO
4acTh NEPBOTrO 3TAarNa U3y4EHHUs IKOJIbHON JUCIUIUINHBIL.
Kypc mnoctpoen Ha wujgee peanu3alud MEXKIPEAMETHBIX CBS3€M XUMHUHM C JIpPYyrUMU
€CTECTBEHHBIMU JUCHMILIMHAMH, BBEJACHHBIMM B OOy4YeHHE paHee WM MapajielbHO C
XUMHUEH, a TOTOMY TO3BOJISIET aKTyalM3UpOBaTh XUMUYECKHE 3HAHUSA YdYalluxcs,
MOJIy4YE€HHBIE Ha YpOKax MPUpPOAOBENEHUs, Ouoioruu, reorpadpun, GU3NKU U Ipyrux HayK o
npupone. B pe3ynpraTe yMeHbIIAeTCs ICUXOJOTMYEcKas Harpy3ka Ha ydalmxcs C
MOSIBJICHMEM HOBBIX MpenMeroB. TakuM oOpasom, dopMupyercs MOHUMaHHEe 00
UHTETPUPYIOLIEN POIM XUMHUU B CUCTEME €CTECTBEHHBIX HayK, 3HAUUMOCTHU 3TOr0 MpeaAMeETa
JUISl YCTIEITHOT'O OCBOEHHMSI CMEKHBIX TUCLHMIUIMH. B KOHEUHOM cueTe Takash MeKIpeaMeTHas
MHTETpaLusl CrocoOCTBYeT (POPMUPOBAHUIO €IMHON €CTECTBEHHOHAYYHOH KapTUHBI MHpa
y>K€ Ha HayaJbHOM 3Talle U3y4CHUs XUMHUH.
B cootBeTcTBHM ¢ TpeOOBaHUSAMHU TOCYJapPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa B Kypce
MOAYEPKUBAETCA, YTO XMMHUS — HayKa sKcrnepuMmeHTainbHas. llostomy B 7-oM kiacce
paccMaTpuBalOTCS TaKME€ METOJOJIOTMYECKHE TMOHATHS  yd4eOHOro mpeamera, Kak
JKCIIEPUMEHT, HAOIII0/IEHUE, U3MEPEHHUE, ONTUCaHKEe, MOICTUPOBAHUE, TUTIOTE3a, BBIBO/I.
[IpenyioxkeHHBIM Kypc Kak B TEOPETUUECKOH, Tak W B (PAaKTHUUECKOM CBOEH YacTu
MIPAKTUKOOPUEHTUPOBAH: BCE MOHSATHS, 3aKOHBI U TEOPUH, & TAKKE BaXKHEUILINE MPOLECCHI,



BEIIECTBA M MaTepUalbl NAIOTCS B IUIAHE WX MPAKTUYECKOTO 3HAYECHUS, MPUMEHEHUS
BEILIECTB B IOBCEAHEBHOM )KM3HU U X POJIM B KUBOW U HEXKUBOM MIPUPOJIE.

3HaHuUs, TOJTyYaeMble y4yallUMHUCS Ha 3TOM JTare OOY4YEeHHs, CIYKaT PEHICHUIO 3a7adu
(hopMUpOBaHUS y HIKOJBHUKOB MEPBOHAYAIBHOTO, LIEJIOCTHOTO MpEACTaBlIeHUs o0 mupe. B
pe3yiabTaTe NpPONEAEBTHUECKONM MOATOTOBKM MO XUMHM Y4YalllMecsl AOJDKHBI IOIYYHTh
MPEACTABICHUSI O COCTAaBE BEIIECTBA, & TAK)KE MEPBOHAYAIBHBIE CBEICHHMS O XMMHUYECKHX
AJIEMEHTaX, X CUMBOJIaX, XUMUYECKHX (POpMysax, MPOCTHIX U CIOXKHBIX BEIIECTBaX. SpKue
(aKThl U3 UCTOPUH OTKPBITUN XMUMHUYECKUX DJIEMEHTOB, IMOMCKA CIIOCOOOB CO37aHMsI HOBBIX
COCJIMHEHUH, HEN3BECTHBIX MPUPOJIE, CBECHHUS O HEOOBIYHBIX CBOMCTBAX OOBIYHBIX BEIIECTB
U pa3rajika MpUYUH MNPOSBICHUSA UX YIUBUTEIbHBIX CBOMCTB — BCE 3TO BBI3bIBAET UHTEPEC Y
yuamuxcs. MHTepec K XUMUM BO3HMKAaeT M B TOM Cllydae, KOIJa ydalluecs MOJIy4aroT
BO3MOYKHOCTb  CaMOCTOSITEJIBHO  BBIIIOJIHATh XUMHUYECKUNA SKCHEPUMEHT, MPOBOJIUTH
nabopaTOpHBIE HCCIEIOBAaHUS, NpPUOOpeTass YMEHHS M HaBBIKM pPabOThl C XHUMHUYECKOH
MOCYJI0M, pE€aKTUBAMH.

3HAKOMCTBO Yy4alllUXCsl ¢ 3TUMHU BOIPOCAMH IO3BOJUT B CHUCTEMATUYECKOM Kypce XUMUU
000CHOBAaHHO TIEPEUTH K paCCMOTPEHHUIO CBOMCTB BEIIECTB U XMMHYECKUX SIBJICHUN B CBETE
YYEHUS O CTPOCHUU BEILIECTBA.

Copepxanue Kypca “BBeneHue B XHUMHIO® OpPHUEHTHUPOBAHO Ha OOECIEYECHUE MOJATOTOBKU
YUYaIIUXCsl K U3yYEHUI0 XMMHUHU B 8 KJ1acce BCeX MPOPIIICH.

[Iporpamma kypca «BBeneHuE B XUMHUIO» COCTOUT U3 YETHIPEX TEM:

IlepBasi Tema «XuMHS B IeHTPe €CTECTBO3HAHMSN» AKTYaJM3UPYET XUMUYECKUE 3HAHUS
oOyyarolmuxcs IOJY4YEeHHblE IMpPU H3YYEHUU IPUPOJOBENEHUs, Ouosoruu, reorpaduu,
¢busukn u OpYyrux HaykK O MpHpoJe. DTO YMEHBIIAET ICHXOJOTHYECKYI0 HarpysKy,
BO3HMKAIOILYIO C HOSBJICHUEM B § — M KJlacCe HOBOI'O IPEAMETa, MO3BOJISIET
3aMEHUTH CBS3aHHBIE C ’TUM TPEBOXKHBIC O’KUIAHUS Ha MOJIOKUTEIIbHBIC YMOIIUH BCTPEUH CO
CTapbIM 3HaKOMbIM. [lapanienbHO MPOBOAUTCA MBICIL 00 MHTETPUPYIOLIEH pOJIM XUMHHU B
CHCTEME €CTeCTBEHHBIX HayK, 3HAUUMOCTH 3TOTO npeaMeTa IIsl  YCIIEUTHOTO OCBOCHHS
CMEXHBIX NpeaMeToB. Takas MexXnpeaMeTHas: MHTerpalus croco0CcTByeT  (HhOpMUPOBAHHIO
€JJMHOM €CTECTBEHHOHAaY4YHOM KapTHHBI MUPA YK€ Ha HadaJIbHOM JTalle U3y4CHUs XUMuu. B
COOTBETCTBUM C TpeOOBAaHUSAMH T'OCYIAPCTBEHHOIO0 00Pa30BaTENILHOIO CTaHJapTa B Kypce
MOTYEPKUBACTCS,  YTO  XUMHS  —  Hayka  OKCIIEpUMEHTaJbHas ,  IO3TOMY
paccMaTpUBAIOTCSl TAKUE MOHSTHSA, KaK SKCIEPUMEHT, HaOJIr0ieHUe, U3MEPEHHUs, OIUCAHMS,
MOJICTMPOBAaHUE, THIIOTE3a, BHIBOM. /LI OTpaOOTKM MPaKTHYECKUX yMEHHUH 00ydaroumxcs
0TOOpaHbI HE CJIOXKHbBIE M IICUXO0JIOIMUYECKH JIOCTYIHBIE JIIsl CEMUKIIACCHUKOB J1a00paTOpHbIe
U TPAaKTUYEeCKHe paboThl, KOTOPhIE 3HAKOMBI UM 110 HA4aJbHOMY KYpPCY €CTECTBO3HAHHS M
JPYTUM €CTECTBEHHBIM JUCLMIJIMHAM: O3HAKOMJIEHHE C HECJIOXKHBIM J1ab0paTOPHBIM
obopymoBaHreM (yCTPOMCTBA IITATHBA, HATPEBATEIBHBIX MPUOOPOB, XUMHUECKON MOCY/IBI,
KOTOPYIO OHHU MPUMEHSUIM paHee), MPOBeIeHHE MPOCTEHIINX onepauuil ¢ 000pyA0BaHUEM U
BelecTBaMu (IIpaBHjIa HarpeBaHUs, QUKCAIHS PE3yabTaTOB HAOIOIEHUS U UX aHATTU3
U T. 1.). OTOM 1enu crnocoOCTBYeT MpeayCMOTPEHHBIH B Kypce JAOMAIlHUN XMMHUYEeCKHH
HKCHEPUMEHT, KOTOPBIN MOIIHOCTHIO COOTBETCTBYET TPEOOBAHUSIM 0€301acHOCTH TIpU
€ro BBIMOJIHEHMM M BKIIOYAET YIISAIIME HbIHE W3 TPAKTUKH OOyYeHHMs] XHMUHU
MIPOIOJDKUTEBHBIE TI0O BPEMEHH IKCIIEPUMEHTAIbHBIE paOOThl (BRIpAIIMBAHUE KPHUCTAILIOB,
HaOJI0IeHNE 3a KOPpO3uell MeTasa).

BTOpaﬂ TemMa «MaremaTuueckmne pac4ye€Tbl B XUMHUHW> II03BOJISICT OTpa6OTaTb pacuYCTHBIC
YMCHUA, CTOJIb H€06XOI[I/IMI>I€ Ipu pelICHHMU XUMHWYCCKHUX 3aJad, B IMECPBYIO OYCPCAb Ha
HaXOoXJACHUC YaCTH LCJIIOIO (MaCCOBaH J0JI1 3JICMCHTAa B CJIOXHOM BCHICCTBC, MaCCOBasid H



oO0beMHasi J0JIM KOMIIOHEHTOB B CMECH, B TOM 4HCJIe M J0Jis mpumeceirt). Kak BumHO,
BHUMaHUE 00paIIaeTCsl HE CTOJIBKO Ha XUMUIO, CKOJIBKO HA MAaTEMATHKY.

Tperbsi Tema «SIBjeHHS, NPOUCXOASIIIME C BelIECTBAMH» AaKTYAIU3HPYET 3HAHUS
o0yJaromuxcst 0 PU3MUECKUX ¥ XUMUYECKUX SBICHUSX, MIOJIYYCHHBIE HA YPOKAX MO APYrHUM
mpeaMeraM, TOTOBUT MX K HM3YUYEHHI0O XHMHUYECKOTO Tpollecca Ha CIEAYIONEH CTYyNeH!
oOy4eHwus.

YerBepras Tema «Paccka3bl Mpo XUMHIO» BKJIIOYAET MHTEPECHBIC CBEICHUS O PYCCKHX
XUMHKaX, 00 OTIENbHBIX BEIIECTBAX W HEKOTOPBIX XHMHUYECKHUX peakiusx. Wzydyenue
MpeajaraeMoro Kypca IMpelycMaTpUBaeT MOBBIINICHWE YIEIbHOTO Beca CaMOCTOSITEIBLHOU
paboTel  OOyYaroOmIMXCs, HAmpUMep, TMpPU MPOBEACHUU JIOMAIIHETO XUMHUYECKOTO
JKCIIEPUMEHTa M OOCYXJIEHHE €ro pe3yJbTaToB, MOJIFOTOBKE COOOIEHUI st
YUEHUYECKUX KOH(epeHIuil, 3almTe TMPOEeKTOB, BHIOOpPE OOBEKTOB /MJis IOATOTOBKE
cooOmmieHnss Wik Tpoekta u Ap. Kypc HampaBieH Ha pa3BUTHE TaKUX JIOTHYECKHUX
omnepaluii MBIIUICHUs, KaK aHajlu3 W CHHTE3, CPAaBHEHHME Ha OCHOBE aHAllU3a W CHHTE3a,
0000111eHIE, BBIIBIDKCHHUE U TTOATBEPKICHUE UITH OTIPOBEPIKCHUE TUITOTE3 | T. .

B 3axiitoueHuu MOXXHO OTMETHUTbh, YTO B Kypce IOUTH HE 3aTPOHYTHI TpeOOBaHUS CTaHJapTa
XMMHUYECKOTO OOpa30BaHMUs Il OCHOBHOW IIKOJBI, HAampUMEp CHUMBOJBI XMUMHUYECKHX
9JIEMEHTOB U (OPMYJIbI BELIECTB CEMMKJIACCHUKH y4yaT TOJIbKO IO JKEJaHUI0, HE
MIPEIYCMOTPEHO COCTaBleHHEe (OpPMYN BEUIECTB W ypaBHEHMH XMMHUYECKHMX pPEaKIUH,
KOTOPBIE SIBJIAFOTCSI MaTEPUAIOM JJIs M3Y4YEHHUs B 00s13aTEIBHOM KypCce XUMHUHU.

IInanupyemsle pe3yabTaThbl

JIuunocmmnoie:
® B [ICHHOCTHO-OPHEHTAIIMOHHOW Chepe — UYyBCTBO TOPAOCTH 3a POCCHMCKYIO XHMHUYECKYIO
HayKy,

TYMaHH3M, OTHOIICHHE K TPYIY, LeJeyCTPEMICHHOCTD; (DOPMUPOBAHUE LIEHHOCTH 3I0POBOTO U

0e30macHOro 0opasza >KM3HU; YCBOCHHUE TIPAaBWIT MHIUBHUIYaIbHOTO U KOJUIEKTUBHOTO O€30IMacHOTO

TIOBE/ICHHUS B UPE3BbIYANHBIX CUTYAIIMSIX, YTPOXKAIOIIHUX KU3HH U 37I0POBLIO JIFO/ICH;

® B TPYIOBOH chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY HaibHEHINEH 00pa3oBaTeIbHON
TPaeKTOPHHY;

¢ B MO3HABATENIbHOIN (KOTHUTUBHOW, MHTEIUICKTYaIbHON) chepe — yMEHHE YIPaBJIATh CBOCH
TIO3HABATEIBHON  JICSITEIbHOCTRIO. (DOpPMHUpPOBAaHWE OCHOB OJKOJOTMYECKOH KYJIBTYPBI,
COOTBETCTBYIOIIICH COBPEMEHHOMY YPOBHIO SKOJIOTMYECKOTO MBIIUICHHS, Pa3BUTHE OITbITA
9KOJIOTHUECKH OPHEHTUPOBAHHON Pe()ICKCHBHO-OIICHOYHOM U TIPAKTUYCCKOM JCATEIIHHOCTH B
JKM3HEHHBIX CHTYaIHsIX;

Memanpedmemmnwie

® YMEHHE CaMOCTOSITENILHO OTPEIEIIATh IIEJI CBOETO OOYUYEHHs, CTABUTh U ()OPMYITHPOBATH IS
ce0s1 HOBBbIE 33/71aud B yu€Oe W TO3HABATENIHHOW JEATENbHOCTH, Pa3BUBATh MOTHBBI U
MHTEPECHI CBOEH MO3HABATEIBHOM JESITETLHOCTH;

® yMEHHE CaMOCTOSITEJIbHO IUIAHMPOBATH MYTH JOCTWIKEHHS LeNieid, B TOM YHUCTEC
IbTCPHATUBHBIC, OCO3HAHHO BBIOMpaTh HamOosee 3(PPeKTUBHBIE CIOCOOBI PEIICHUS
y4eOHBIX U O3HABATENIHLHBIX 337124,

® yMEHHE COOTHOCHTh CBOM JEHCTBUS C IUIAHUPYEMBIMH pPE3YJIbTaTaMH, OCYILIECTBIISITH
KOHTPOJTb CBOEH JIESITENIHHOCTH B TPOIECCE JOCTIDKEHHS PE3yJbTara, ONpPEeNsiTh CIIOCOObI
NEUCTBUI B paMKax MIPEIUTOKEHHBIX YCTIOBUM U TpeOOBaHMM, KOPPEKTUPOBATh CBOU
JIEVCTBHS B COOTBETCTBHH C W3MEHSIOIIENCS CUTYyallue;

® yMEHWHE OIICHUBATH MMPABUIILHOCTH BHIOJTHEHHS YIeOHOU 3a]]a4k, COOCTBEHHBIE BO3MOKHOCTH



eé pELLEHHNS; BIIQJICHUE OCHOBAMU CaMOKOHTPOJISI, CAMOOLCHKH, MPUHATHUS PELICHUNA U
OCYILIECTBJICHHSI OCO3HAHHOTO BBIOOpA B y4eOHOH M MO3HABATEIILHON ACATEIFHOCTH; YMEHHUE
OIPENENATh  MOHSATHS, co3naBarh  OOOOILECHHWS, YCTAaHABIMBATH  AHAJIOTHUM,
KJIacCU(UIMPOBaTh, CaMOCTOSITETIHHO — BBIOUPATD OCHOBaHUSI W KpUTEPUHU ISt
K1accupUKalUK, YCTAHABIUBATH MPUYUHHO-CICJCTBCHHBIC CBSI3H, CTPOUTH JIOTMYECKOE
paccy)KIeHue, yMO3aK/ItoueHHe (MHAYKTUBHOE, JENYKTUBHOE M IO aHAJOIMU) M JENaTh
BBIBO/IbI;

YMEHHE CO371aBaTh, IPUMEHATH U NPeo0pa30BbIBaTh 3HAKU U CUMBOJIbI, MOJIEIT M CXEMBI IS
peleHus y4eOHBIX U TO3HABATEIbHBIX 33/1a4;

YMEHHE OpraHU30BbIBATh YUeOHOE COTPYAHMUYECTBO U COBMECTHYIO JIEATETBHOCTD C YUUTEIEM
U CBEpCTHUKaMH; pabOTaTh MHAMBUIYaIbHO M B IPYIIIE: HAXOAUTH OOIIEEe pelIeHHE U
paszpeliath  KOH(IMKTHI HA OCHOBE COIVIACOBAHUS MO3MIMKA W yd4éra  MHTEPECOB;
(hopMyIpoBaTh, apryMEHTUpPOBaTh U OTCTaUBaTh CBOE MHEHHUE;

YMEHHE OCO3HAaHHO MWCIOJIb30BaTh pEUEBBIE CPEACTBA B COOTBETCTBUM C 3ajayei
KOMMYHUKAIIUH UTSl BBIPQKEHHUSI CBOMX UYBCTB, MBICIIEH M MOTPEOHOCTEH; TIIAHUPOBAHUS U

pEryisiiuy CBOEH JIESITENIBHOCTH; BJIQJICHUE YCTHOM M IMCBMEHHOM pPEYblo,
MOHOJIOTHYECKON KOHTEKCTHOU PEYbIO; (bopMHpoBaHUE U Pa3BUTHE KOMIIETEHTHOCTU B
obnactu UCIIOJIb30BAHUS MH()OPMAIMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTH;

(dopMHMpOBaHME UM Pa3BUTHE HKOJOIMYECKOIO MBIIUICHUS, YMEHHE IIPUMEHATh €ro B
NO3HABATEIbHON, KOMMYHHUKAaTUBHOW, COLMAIBGHOM TpakTUKE M MPOQeccHOHATBHOM
OpHEHTALHN.

Ilpeomemmnuie

B 1no3HaBaTenbHOM C(pepe: JAaBaTb OIPCACICHHUA H3YUCHHbBIX MOHATUM: <«XHMHYECKHUI
OJIEMCHT», «aTOM», «HMOH», «MOJICKYJIa», «IIPOCTBIC M CJIOXHBIC BCIICCTBA», «BCHICCTBOY,
(XHUMHYCCKas1 (bopMyna», «OTHOCHUTCIIbHAA aToOMHast maccan, «OTHOCHUTCIIbHAA
MOJICKYJIIpHas Maccay, «BaJICHTHOCTE)», KCTECIICHb OKUCIICHUAY, «KPUCTAIUIMYCCKas pEIICTKa»,
«OKCHUAbD, «KHCJIOTBD?», «(OCHOBAHMU», «COJIN», <<aM(1)OT€pHOCTB», UHOHUKATOP»,
<(HCpI/IOI[I/I‘IeCKI/II71 3aKOH», <«IICPUOAUYCCKAA Ta6J'II/IIIa)), M30TOIIbD», «(XUMHNYCCKAasA CBA3b)»,
(OQIICKTPOOTPULATCIIBHOCTE», «XUMHUYCCKAA pCaKUUI», «XUMHUYCCKOC YPaBHCHUC),
«CHETHUYECCKAas1 CBA3b», KOKHUCJICHHUC)», «BOCCTAHOBJICHHC), (QIICKTPOJHUTHYCCKAsA
aucconyanusi», «CKOpPOCThb XUMHYECKOM peakuumn»; OIUuCaTb ACMOHCTPAIMOHHBIC U
CaMOCTOSATECIIBHO IIPOBCACHHBIC XHMMHYCCKUE OKCIICPUMCHTLI; OIIMChIBATH W pPa3iMyaTb

N3YYCHHBIC KJIaCChI HCOPraHNMYCCKUX COGI[HHGHHFI, IMPOCTLIC U CJIOKHBIC
BCHICCTBA, XUMHUYCCKUC PCAKIINU; IUIaCCH(bHHHpOBaTL HN3YYCHHBIC OOBEKTHI U
SABJICHUA, ACJIIATb BBIBOAbI U YMO3AKIIFOUCHUA H3 H3,6JIIO,Z[€HI/II71, HN3YyUYCHHBIX

XUMUYECKHX 3aKOHOMEPHOCTEH, IPOTHO3MPOBaTh CBOKMCTBA HEM3YYEHHBIX BEIIECTB IO
AQHWIOTMM CO CBOWCTBAMHM W3Y4YEHHBIX; CTPYKTYpUPOBAaTh M3YYEHHBIM MaTepual H
XUMHUYECKYIO MH(POPMAIIUIO, TTOTyYEHHYIO U3 JPYTHX UCTOYHMKOB; MOZICIHPOBATH CTPOCHHE
aTOMOB 3JIEMEHTOB 1-3 MEpHOI0B, CTPOESHHE MIPOCTHIX MOJIEKYT;

B LIeHHOCTHO — OpHEHTAlMOHHOW cdepe: aHAIM3UPOBaTh W OLEHUBATH IOCIEICTBHS UL
OKpYKarolIeH cpebl OBITOBOW M TIPOM3BOJCTBEHHOM JEATEIFHOCTH YeIOBEKa, CBSI3aHHOMU C
niepepaboOTKO BEIECTB;

B 1pynoBoii cepe: MpOBOANTE XUMUYECKHI SKCIICPHMEHT;

B cepe 6e30macHOCTH KU3HEACSITETHHOCTH: OKAa3bIBATH NIEPBYIO MOMOIIH IIPH OTPABJICHUSX,
0KOTax U IPYTHX TPaBMax, CBSI3aHHBIX C BEIIECTBAMH U JJAO0PATOPHBIM 000PYIOBAaHHEM.

Coaep:xanue yueoHoro kypca 34 yacos (1 yac B He/1eq110)

Tema 1. Xumus B uenrpe ecrectsosHanus (11 u)

Xumust Kax 4acmov ecmecmeo3HAHLA. HpedMem xumuu. EcTecTBO3HaHME — KOMIUICKC HayK O

npuposie. Haykm o mnpuponme: ¢msuka, xumus, Ouonoruss u reorpadus. [lonokurensHoe U
OTPHIIATENILHOE BO3/ICHCTBUE YeIIOBEKA HA IPUPOLLY.



[Ipenver xumum. Tena u BemecTBa. CBOWCTBA BEIIECTB KaK MX WHAWBHUAYAJIbHBIC MPHU3HAKU.
CBolicTBa BEILIECTB KaK OCHOBA MX MPUMEHEHUSI.

Memoowr uzyuenus ecmecmeosnanus. HabmioneHne Kak OCHOBHOW METON TIO3HAHMS
OKPY)KAaIOIIeTO MHpa. YCJIOBHS TPOBEICHMS HaOmomeHus. lwumore3a Kak —MpEIIoNIoKEHHE,
O0BSICHSAIOIIEE WITH TpEZICKa3bIBAIOIICE MPOTEKaHHe HAOMI0aeMOro SBJICHMUSI.
OkcriepumeHT. Jlaboparopus. DKCepruMeHT n1abopaTopHbIii 1 moMarmHui. CriocoOb!
(buKcupoBaHUS Pe3yNbTaTOB AKcrepuMmeHTa. CTpoeHHe IUIaMEHH CBEYM, CYXOTO TOpIOYEro,
CIMPTOBKHU.

Mooenuposanue. Monenu Kak aOCTpaKTHbIE KOMHHM H3Y4aeMbIX OOBEKTOB U IPOIECCOB.
Mogenu B ¢usuke. DneKTpodopHas MalMHa Kak aOCTpakTHas MoAeTh MOJHHHA. Mojenu B
Ouonorun. buonornyeckue mymspku. Mozenu B XMMUM: MaTepuasibHble (MOJETH aTOMOB, MOJIEKYI,
KPHCTAJUIOB, allllapaToB U YCTAHOBOK) M 3HAKOBBIE (XUMHYECKHE CHMBOJIbL, XUMUYECKHE (POPMYJIBI U
yYpaBHEHUS!).

Xumuueckas cumgonuka. XUMUUECKUE CUMBOJIBL. VX HamucaHue, NPOM3HOUIEHHWE U MH-
dopmarius, KOTOPYIO OHHU HecyT. Xumuueckue dopmynbl. VX HammcaHue, MpOU3HOLICHUE U
uH(pOpMAIWs, KOTOPYIO OHH HecyT. IHaeKch 1 Ko3(h(hUIMEHTHI.

Xumus u puzuxa. YHUBEpCATBHBIN XapakTep MOM0KEHUH MOJIEKYISIPHO-KHHETUYECKON TEOPHHL.
IowsTust «aToM», «MOJeKyay, «oH». Kpucrammueckoe coctosHue BemiecTBa. Kpucramumueckne
perieTky TBepabIX  BerecTs. Juddysus. BpoyHoBckoe aBrxeHue.

ArperaTHoe COCTOSIHWE BellecTBAa. [ a3000pasHble, JKMIAKAE M TBEpIble BEILECTBA.
Kpucramnyeckue n amopgHble TBep/ble BeniecTBa. Gusnueckrue u XMMUYECKUE SBICHHUS.

Xumus u 2eoepagpus. I'eonorndeckoe CTpOSHUE TUIAHETHI 3eMIISL: AP0, MaHTH, JUTochepa.
DJIEMEHTHBIN COCTAaB I'€OJIOTMYECKMX COCTABHBIX YacTel IUIaHEThl. MUHepaibl U TOpPHBIE NOPOIbIL.
MarmaTudeckye 1 0ca/louHble (OpraHMYecKie U HEOpraHMYeCKre, B TOM YHCIIE U TOPIOYHE) MOPOIbL.

Xumusa u Ouonocusi. XUMHUECKHH COCTaB >KMBOW KJIETKU: HeOpraHudeckue (Boja u
MUHEpaJIbHbIE COJIN) U OpraHuueckue (OesKu, KUpPbI, YIIIeBO/Ibl, BUTAMHHBI) BeliecTa. [IpocTbie u
CJIOJKHBIE BEIIECTBA, UX POJIb B KU3HEACATEIBHOCTH OpraHu3MoB. buosorndeckas ponb BOIbI B
xuBoi Kierke. PortocuHTe3. Ponmb xjopodmima B mpomecce (dotocuHTe3a. bronormueckoe
3HAUCHHUE KUPOB, OEIIKOB, F3(PUPHBIX Macel, YIJIEBOJIOB U BUTAMUHOB JUIs1 AKU3HEIEATEIbHOCTH
OpraHu3MOB.

Kauecmeennvie peaxyuu 6 xumuuy. 1IoHATHE O KAUECTBEHHBIX pEAKLUAX KAK O PEaKLUsiX,
BOCIPUHMMAEMBIX OPraHOJIENITUYECKUX: C MOMOIIBIO 3PEHUs], CiiyXa, OOOHSHUS. AHAIUTUYECKUN
apdexr. OmnpernensemMoe BELIECTBO U PEaKTHUB HAa HEro. BO3MOXKHOCTh M3MEHEHMs HMX pOJIU Ha
MIPOTHUBOIIOJIOKHYIO.

JdeMoncTpanuu.

1. Konnexiws pa3HbIX TN U3 OJHOTO BEIIECTBA MM MaTepuala (Hanpumep, JjadbopaTopHasi mocyaa 13
crexna). 2. Komekuust pa3nuuHbix T win ¢otorpaduii Tenn u3 amoMUHUS AT WLTIOCTPALMU UIEH
«CBOMCTBA — IPUMEHEHHE.

3. YueGHoe 000pyn0oBaHNE, UCTIONIb3YeMOE NP U3YYeHUH (UMK, OHOJIOTHH, Teorpadiy U XUMHH.
4. DnexTpodopHasi MaIllvHa B JCHCTBHUH.

5. T'eorpaduueckue moaenw (ri1o0yc, Kapra).

6. buomornyeckue moxpenn (My/SDKM OpPraHOB M CHUCTEM OPraHOB pPACTEHUM, J>KUBOTHBIX U
YEeJI0BEKA).

7. ®uznyeckre U XMMUYECKHe MOJIETIH aTOMOB, MOJIEKYJT BEIIECTB U MX KPUCTALTUUECKUX PEIIETOK.

8. OOBEMHBIE U IIAPOCTEPIKHEBBIE MOJIETN MOJIEKYIT BOJIBI, YIIEKUCIIOTO U CEPHUCTOrO I'a30B, METaHA.
9. PacnipocTpaneHue 3amnaxa oJIeKOJIOHa, TyXOB WM JIe30[0paHTa Kak rnporecc AuPpQy3uu.

10. OOpa31pl TBEPABIX BEIIECTB KPUCTAIUTMIECKOTO CTPOSHUSI.

11. Mogenu KpyCTaUIMYECKUX PENIETOK.

12. Tpu arperaTHbIX COCTOSIHUS BOJIBL.

13. IlepennBanue yIiaeKucIoro ra3a B CTakaH, ypaBHOBEIIICHHBIN HA BECAX.

14. KomteKkims KpUCTALTYECKUX U aMOP(HBIX BEIIECTB U M3JIENINH U3 HUX.

15. Konnexiusi MuHEepanoB (J1a3ypuT, KOPYHII, XaJIbKOTIUPHT, (PIFOOPHT, TAJIHT).

16. Konnekiust ropHbIX IOpo/] (TPaHUT, pa3indHble (POPMbI KaIbLIUTA - MEJ, MPaMOp, U3BECTHSIK).
17. Konnekiusi roproYnx UCKOmaeMbIX (He(hTh, KAMEHHBIN Yroib, CIAHIIbI, TOP().



18. CimpToBast SKCTpaKIus XJIOpo(HiUIa U3 3eJICHBIX JIUCTHEB.
19. TIpokanuBanue CyXOi 3eleHN pacTeHHI B My(eIbHOM TeuH Il KOJMYECTBEHHOTO ONpEICICHUS
MHHEpAJIbHBIX BEIIECTB B HUX.
20. KauecTBeHHast peakisi Ha KUCJIOPO/I.
21. KauecTBeHHas peakiys Ha YIJIeKUCIIbIN ras.
22. KauecTBeHHas peakiysi Ha U3BECTKOBYIO BOIY.
JlabopaTopHble ONBITHI.
1. OnucaHue CBOMCTB KHCIIOPOAA, YKCYCHOM KUCIIOTBI, ATFOMUHHUSL.
2. CtpoeHue IIaMeH! CBeUH (CITUPTOBKH, CyXOTr0 TOPIOYETo).
3. Habmoenre OpOyHOBCKOT'O JIBUKEHUS YACTUYEK YEPHOU TYILHN I10JI MUKPOCKOIIOM.
4. 3ydyeHue rpaHUTa C TIOMOILBIO YBETUYUTEIHHOTO CTEKJIA.
5. ObHapyKeHHe )KUpa B CEMEHAX MOICOJIHEUHUKA U TPELIKOTO Opexa.
6. O0Hapy:xeHue 3(PUPHBIX Macel B areIbCHHOBOM KOPKe.
7. ObHapy>xeHHe Kpaxmaia 1 0enka (KJICHKOBUHBI) B IMIICHUYHOU MYKE.
8. OOHapykeHHE YrIEKUCIIOrO ra3a B BbIIBIXaEMOM BO3/IyX€E C IOMOILBIO H3BECTKOBON BOJIBL.
JloManHuii JKCIIEPUMEHT.

1. M3rotoBnenue Moenel MOJIeKy U3 IUIACTHIIMHA.
2. lnddy3ust HOHOB IepMaHTraHaTa Kajus B BOJIE.
3. Msyuenue ckopoctu nuddy3un adpo30mei.
4. Tucdysust caxapa B BoJiE.
5. OnbITHI € MYCTOM 3aKPBITOM IIACTUKOBON OYTBHIIKOM.
6. KonmmuecTBeHHOE Ompe/iesieHne CoJIep KaHusi BOJIbI B CBEXKEH 3€TICHH.
7. B3aumoelicTBue acCKOPOMHOBOI KHCIIOTHI ¢ HOIOM.
8. MI3yueHue cocTaBa MOJIMBUTAMUHOB M3 JIOMAIITHEHN allTeUKH.
9. O6HapyxeHHe Kpaxmaia B IPOIyKTax MUTaHuUsL.

IIpakTuyeckasi padora 1. 3HaKOMCTBO C jJabopaTopHBIM OoOopymoBanuem. lIlpaBuia

0e30macHOCTH Mpu paboTe B XUMUUYECKOM KaOUHETE (J1abopaTtopun).
IpakTuyeckas: padora 2. HaOmronmenue 3a ropsirell CBEYOW. YCTPOMCTBO CITMPTOBKH.
ITpaBuia paboThl ¢ HarpeBaTeIbHBIMU IPUOOPAMH.

Tema 2.
MaremaTtudeckue pacdersl B xumuu (10 v)

OmHocumenvhvle amomuas u MonekyispHas maccol. [1oHATHE 00 OTHOCHUTEIBHBIX ATOMHOU U
MOJIEKYJSIPHOM Maccax Ha OCHOBE BOAOPOJHOM eIuHMIIbL. OTpeneneHne OTHOCUTENbHON aTOMHON
MacChl XUMHUUYECKHUX JIEMEHTOB 110 NEPUOANUECKOM TalIuLe.

Maccosasa 0ons xumuuecko2o snemeHma 6 ciodcHom eewecmee. 1lonaTre 0 MaccoBoy aore -
(W) XuMHYecKoro IeMeHTa B CIIOKHOM BEIIECTBE M ee pacyeT 1o ¢opmyie BemiectBa. HaxoxneHue
(opMyIBl  BEIIECTBA 110 3HAYECHUSIM MACCOBBIX JI0JIeH 00pa3yIOIIHMX €ro HJIEMEHTOB

Yucmule sewgecmea u cmecu. Ilonsitue o unctom BemecTBe U cMmecu. Cmecu ra3oo0pasHble
(BO31yX, TPHPOAHBIN ra3), >kuakue (HedTb) U TBEpIble (TOPHBIE MOPOBI, KYIMHAPHBIE CMECH,
CHHTETHYECKHE MOoLIHe cpeicTBa). CMecH TOMOT€HHBIE U FE€TEPOTreHHBIE.

Obvemnas 0onsi komnoHenma 2azoeot cmecu. TlonsTie 00 00BEeMHOM foIe () KOMIIOHEHTA
razoBoii cMec. CocTaB BO3/1yxa M IPUPOJHOro ra3a. Pacuer o0beMa KOMIOHEHTA ra30BOM CMecH 0
€ro 0OBEMHOM J1071€, 1 HA0OOPOT.

Maccosas 0ons eewgecmea 6 pacmeope. Tlonstie 0 MaccoBoi ose (W) BelecTa B pacTBOpE.
PactBOopuTens M pacTBOpeHHOE BELIECTBO. Pacuer macchl pacTBOPEHHOIO BELIECTBA II0 Macce
pacTBopa U MaccOBOIl J10JIe pPaCTBOPEHHOIO BEILECTBA M JPYTUE PAacyeThl ¢ UCHOJIb30BAHUEM 3THX
TIOHATHUH.

Maccosas donst npumeceii. IloHsiTHE 0 YMCTOM BelecTBe U puMecH. MaccoBast 10715 (W)
npuMecu B oOpaslie MCXoJHOro BemiecTBa. OCHOBHOE BELIECTBO. PacueT mMacchl OCHOBHOTO
BEIIIECTBA 10 Macce BEIIECTBa, COJEPKALIETO OMNPE/EJICHHYI0 MacCOBYIO OO MpUMeceH, U
IpYyrue pacyeTsl ¢ UCII0JIb30BaHUEM ATUX MOHATUH.

JdemoncTpanum.



1. MuHepasibl KyIpuT U TEHOPHUT.
2. Oxcun prytu(Il).
3. Konneknuu pa3auvHbIX BUAOB MpaMopa U U3eluid (WIH WIUTFOCTPAIUi U31eIUi) U3 HETO.
4. CMech pe4HOro M caxapHOro MecKa U UX pasJ/iejcHHeE.
5. Konnexkuus «HedTh 1 HEDTETPOTYKTHD.
6. Komnexmust OBITOBBIX cMeceil (KyTMHApHBIE CMECH, CHHTETUYECKHE MOIOIIME CPEJCTBa,
IIAMITYHHU, HAMUTKU U Jp.).
7. narpamma 00bEMHOI0 COCTaBa BO3yXa,
8. Jluarpamma 00beMHOI0 COCTaBa MPUPOJIHOTO Tasa.
9. TIlpuroroBieHue pacTBopa C 3aJaHHBIMU MacCOW W MacCOBOM J0JIell PacTBOPEHHOIO
BEIIECTBA.
10. O6pa3ipl BEIECTB U MATEPUAJIOB, COACPIKAIIMX OMPEIACICHHYIO IO MTPUMECEH.
JdomMamHuii IKCIEPUMEHT.
1. U3ydyeHnue coctaBa OBITOBBIX KYJIMHAPHBIX U X035HCTBEHHBIX CMECEH IO ITUKETKAM.
2. [IpuroToBieHue pacTBopa COJIM, pacueT MAaCCOBOM J1I0JIM PACTBOPEHHOT'O BEIIECTBA U OIBITHI
C  HOJY4YeHHBIM PAacCTBOPOM.
3. M3yueHue cocTaBa HEKOTOPHIX OBITOBBIX U (papMaleBTUYECKUX MPENapaToB, COAEPIKALINX
OIPEENIEHHYIO 00 IPUMECEH, [0 UX ITUKETKaM.
IIpakTHyeckas padora 3. IlpurorosieHue pacTBopa C 3aJaHHON MaccOBOM o€l
PacTBOPEHHOI'O BEIIECTBA.

Tema 3.

SIBienusi, npoucxoasimue ¢ Bemecrsamu (11 v)

Paszoenenue cmeceii. Ilonarue o pasneneHun cmecel u ounctke BemecTB. HexoTopeie
npocreiiimue crnocoObl pa3jielieHuss CMeceil: NMpOocerBaHHUe, pa3/ielieHHue CMece MarHuTOM,
OTCTaMBaHUE, JEKaHTalus, UEHTpU(yrupoBaHue, pa3JaejeHUE C TMOMOUIBIO JIETUTEIbHON
BOPOHKH.

Qunbmposanue. PunbTpoBaHue B 1abopaTtopuu, ObITY M Ha Tpou3BoAcTBe. OUIBLTpPAT.

Aocopbyua. Tlonstue o6 ajncopbuuu u ajacopOeHTax. AKTUBUPOBAHHBIM yroyib Kak
BAKHEWIIUN alcOpOEHT, €ero MCI0JIb30BaHUE B OBITY, HA IPOU3BOJCTBE U B BOCHHOM JIEJI€.
YerpoiicTBo IIPOTUBOTA3a.

Hucmunnayus, xpucmaniuzayuss u evinapueanue. JIUCTUNIALMS KakK IpoIece
BBIJIEJIEHUS BELIeCTBA W3 JKUAKOM cMecu. JIMCTHWIUIMpOBaHHAs BoJa W 0OJIacTH ee
npumenenus. lleperonka nHepTu. Hedrenmponyktel. ®dpakuuoHHas TMeperoHka KHJIKOTO
Bo3nyxa. Kpucramummsanus U BblIapUBaHHE B nabopaTopuu  (KpUCTAIITU3ATOPBl U
dbapdopoBeIe YANIKHU JIJISI BRITAPUBAHUS ) U IPUPOJIE.

Xumuueckue peaxyuu. ITloHSATHE O XHMMHUUYECKOW pEAKLUMH KaK IMpoLEcce
MpEBPAIEHUs] OJHHUX BEIIECTB B JAPYrue. YCIOBUS TEUYEHUS U NPEKPAIIECHUS XUMHUYECKHUX
peaKkuuu.

Ilpusnaku xumuueckux peaxyuu. VI3MeHEeHME 1BeTa, BbINAJCHUE OCaJKa,
pacTBOpEHHE OcCajliKa, BBIACIECHUE Ta3a.

JdemoHcTpanum.
. [IpocenBanue cMecu MyKHU U CaxapHOTIO MECKa.
. Pa3nenenue cMecu MOpoOMIKOB CEpPBI U Kee3a.
. Paznenenue cMecu nopoIKoB cepbl U MECKA.
. Paznenenne cMecu BOJIBI M paCTUTEIBHOTO Macja ¢ MOMOIIbIO JEIUTEIbHON BOPOHKH.
. Hentpudyruposanue.
. DUIbTpOBAHUE.
. PecniupaTopHble Macku U MapJieBble MTOBA3KHU.
. AncopOuHOHHbBIE CBOMCTBA aKTUBUPOBAHHOTO YTJIsl.
9. Cunukarenpb U €ro IpUMEHEHHE B OBITY U JIETKOW NMPOMBIIIJIEHHOCTH.
10. IIpoTtuBoras u ero ycTpomcTBo.
11. TlonyyeHue OUCTHWILUIMPOBAHHOM BOJABI C IMOMOILBIO J1a0OPaTOPHOM YCTAHOBKHU [JIis
MEPErOHKH KUIKOCTEH.
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12. Konnexmus «Hed1h 1 HEGTETPOAYKTHI.
13. Pa3genenne cMecu nepMaHraHaTa U JuxpomaTa Kalus ClocoO00M KpUCTaJUTH3aIHH.
14. BzaumopeiicTBUE MOPOIIKOB Ke€JI€3a U CEPbl IPU HATPEBAHUU.
15. Ilomy4yeHne yriieKUCIIOro rasa B3aMMOJEHCTBUEM MpaMopa ¢ KHCIOTOW M OOHapyKeHHe
€ro ¢ MOMOIIBIO U3BECTKOBOM BOJIBI.
16. Karanutuyeckoe pasioxkeHUe NepoKcuaa BoAopoda (KaTaluzaTop — JAUOKCH]
Mapranma). 17. ®epMeHTaTUBHOE Pa3I0KEHHUE MEPOKCHIAa BOJIOPO/Ia C TOMOIIIbIO KaTall a3bl.
18. KucinoTHsll OTHETYIINUTEND, €70 YCTPONUCTBO U MPUHLHUI ACHCTBHUSL.
19. Peaknus HeMTpamu3auu oOKpameHHoro GeHoa(TaJIeHHOM pacTBOPA MIETOYH KUCTOTOM.
20. B3aumozeicTBHE pacCTBOPOB IE€PMAHraHaTa U AUXpoMaTa KaJusi ¢ pacCTBOPOM CyJbpuTa
Hatpusa. 21. ITlomyuenue ocanka ruapokcuaa menu (I1) wnmm rugpokcuma sxenesa(lll)
peakmueit ooMeHa.
22. PacTBOpeHUE MOJTYyYEHHBIX OCAJKOB I'UAPOKCUIOB METAIIOB B KUCIIOTE.
23. TlomydeHwme YTIIEKHCIOTO Ta3a B3aUMOJCHCTBHEM pacTBOpa KapOOHaTa HATPUS C
KHUCJIOTOM.
JlabopaTopHble ONBITHI.
1. U3roToBnenue GpuibTpa u3 GUILTPOBAILHON OyMaru uinu 6ymMaxHo# candeTku.
2. 3y4yeHue yCTpONCTBA 3a)KUTaJIKU U €€ IJIAMEHH.
JoMamHui 3KCIEPUMEHT.
1. Pa3nenenne cmecu cyxoro MOJOKa M pe4HOro IecKa.
2. UsroroBneHue MapieBOl NOBA3KM KaK CpPENCTBAa WHAMBUIYAJIBHOM 3alUTHI B IEPUOJ
SMUJEMUU TPUIIIIA.
3. OTcTanBaHKE B3BECH IOPOIIKA ISl YUCTKH IOCYIbI B BOJIE U €€ IeKaHTaLMs.
4. AncopOuusi akTUBUPOBAHHBIM YIJI€M KpPACSAIIUX BELIECTB MENCU-KOJIbI.
5. AncopOuust KyKypy3HBbIMH MaJIOUKAMH MapOB NMaXy4yHUX BEIIECTB.
6. M3yueHuwe cocTaBa M MNPUMEHEHUS CHUHTETHMYECKUX MOIOIIUX CPEJCTB, COJAEpKAIINX
SH3UMBL.
7. Pa3noxxeHne cMecH MUTHEBOM COJIbI M CAaXapHOMW IyJpbl IPXU HATPEBAHUMU.
8. PactBopenue B Bosie Tabnetku acnupuna YIICA.
9. IlpurotoBieHne U3BECTKOBOM BOJIBI U OTBITHI C HEH.
10. BzaumoneiicTBue pacTBopa NepMaHraHata Kajiusi ¢ aCKOpOMHOBOM KHUCIOTOM.
IMpakTnyeckasi padora 4 (IOMaIIHUI SKCIEPUMEHT). BwIpaliuBaHue KPHCTAIOB
COJIH.
IIpakTnyeckas padora S. OuncTka NOBapEHHOU COMNMU.
IpakTuueckasi pa6ora 6 (nomamHuil sxcriepumenT). Kopposust meTtamios.

Tema 4.

Pacckasbl mo xumum (24)

Yuenuueckasn rongepenyus «Bvidarowuecs pycckue yueuvie-xumukuy. JKU3Hb U
nestenbHocTh M. B. JlomoHocoBa, /. 1. MenaeneeBa, A. M. bytiepoga.

Kouxypc coobwenuii yuawuxcsa «Moe nrodoumoe seujecmgoy. OTKpBITHE, TTOTYICHUE U
3HAaYCHWE BHIOPAHHBIX yUAITUMUCS BEIICCTB.

Konxypc yuenuueckux npoexmos. VcciienoBanusi B 00JaCTH XUMHUYECKUX PEAKITUN:
(bOTOCHHTE3, TOPEHHE W MEUICHHOE OKHCIICHUE, KOPPO3UsI METAJUIOB M CIOCOOBI 3aIIUTHI OT
Hee, JPYTrHe pEeaKIHH, BEIOPAHHBIC YYAIITMMUCS.

TemaTn4yeckoe NJIaHUPOBaAHUE

Ne | Tema Kos-Bo yacoB 0P
1 | XuMus B IEHTPE €CTECTBO3ZHAHUS 11 https://myschool.edu.ru/
2 | Martematnueckue pacuetsl B xumun | 10 https://myschool.edu.ru/
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SIBNEeHUS IPOUCXOISIITUE C 11 https://myschool.edu.ru/
BeIECTBAMA
Paccka3ssl o xumnu 2 https://myschool.edu.ru/
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