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l. IHosicHUTEABLHAA 3AIINCKA

PaGouas mporpaMma 1o BHEypOUHOU AeaTenbHOCTH «CTapT B XUMUIO» JJIS YUAIHXCS
7 Knacca cocraBjieHa Ha 34 4Jaca, 1 yac B HeJEJIIO
Iean nmporpamMmsl:
- dopmupoBaHUE €CTECTBEHHO - HAYYHOTO MHUPOBO33PEHUS IIIKOJIHLHUKOB.
- O3HakomJieHHE ¢ OOBEKTaMH U SIBJICHUSMU MAaTEPUAIIBHOTO MUPA.
- Pacimupenue kpyro3opa, MCIOJIb30BAaHUE PA3TMYHBIX METO0B IMO3HAHUS MPUPOIBIL.
- ®opmupoBaHue MPOEKTHO — UCCIIEIOBATEIHLCKUX KOMIIETCHIIMM 00yJaronxcsl.
3agayaMu MpOrpamMMBbl SIBJISIIOTCS CIEAYIOIINE:
1. ChopmupoBaTh yCTOMUMBEIN MTO3HABATEIBHBIA HHTEPEC K TPEIMETY XUMUU:
. MOJATOTOBUTh YYaIIUXCA K W3YYCHHIO Y4eOHOro MpeaMera XuMus B 8
KJ1acce;
. Pa3BUTH MO3HABATEIbHBIE HMHTEPECHl U UHTEIUICKTYaJIbHbIE CTIOCOOHOCTH B
MpoIiecce MPOBEACHUS XUMHUYECKOTO IKCIIEPUMEHTA, CAMOCTOSITEIIBHOCTh TPUOOPETCHUS
3HaHUHW B COOTBETCTBUU C BO3HUKAIOIIUMU KU3ZHEHHBIMU MTOTPEOHOCTSIMU;

. dbopmupoBaTh yMeHMsI HAOMIOAATh U OOBSCHATH XUMUYECKHUE SIBJICHUS,
MPOUCXOIAIINE B IPUPOJE, OBITY, IEMOHCTPUPYEMBIC YUUTEIEM;
. dbopmupoBaTh yMeHHE PabOTaTh C BEIIECTBAMHM, BBITIOTHATH HECIOXKHBIE

XUMUYECKHE OTBITHI, COOTIOATh MTpaBUiia TEXHUKU O€30TTaCHOCTH;
2. Pa3BuBaTh UCCIIEIOBATEIHCKUE U TBOPUYECKUE CIIOCOOHOCTH yUaITUXCSI:

° dbopmupoBaTh  ymMeHHE BBITIOJIHSTH W TPAaMOTHO  OGOPMIIATH
HCCIIEA0BATENBCKYIO PabOTY;
o dbopMynHpoBaTh IENb W 3aa4d HWCCIEJAOBAHUS, BBIIBUTATh TUIOTE3Y,

BBIJICISITE MPOOJIeMy, OOBEKT M MPEAMET MCCICIOBAHUS, COCTABIATh IJIaH JIEUCTBUHN U
KOPPEKTUPOBATH €r0;

o JIeNIaTh BBIBOJIbI U 3aKIIIOUEHUS, aHATM3UPYS MTPOJICIaHHYIO paboTy.
3. ®opmupoBaTh HHGPOPMAITMOHHO-KOMMYHUKALMOHHYIO IPAaMOTHOCTb:

o pa3BUBaTh YMEHHS CaMOCTOSITEIbHO HCKaTh, OTOMpaTh, aHAJIM3UPOBATH,
MIPE/ICTaBIATh, MepeaBaTh MHPOPMAIUIO, UCIIONIb3Yys COBPEMEHHbIE MH(GOpPMaIMOHHbBIE
TEXHOJIOTUH;

o COBEpIICHCTBOBATh TEXHUYECKHME YMEHHUS U HaBbIKM pabOTBl C

MporpaMMaMy IO CO3JaHHIO0 TECTOBBIX M TIpaHUuecKuX OOBEKTOB, JOKYMEHTOB,
npe3eHTanui, puibmMoB.
4. BocnuThIBaTh SKOJIOTHYECKYIO0 TPAMOTHOCTH:

L4 (I)OpMI/IpOBaTB YMCEHUA  TPOTHO3UPOBATH  BO3MOJKHBIC  IMOCJICACTBUS
AJCATCIBHOCTH 4YCJIOBCKa I OJOCTHXKCHUA 6630HaCHOCTI/I, KaKk COOCTBEHHOM
KU3HCOACATCIIBHOCTH, TaK 1 0e30macHOCTH Opr>KaIOIH€ﬁ Cpenbl,

L4 (I)OpMI/IpOBaTB YMCHUA o0ecrneynuTh JINYHYHO 9KOJIOTHYCCKYIO

0e30macHOCTh, JieNiasi NPaBWIIBHBIA BBIOOD CpEId OTPOMHOTO  KOJIMYECTBA HOBBIX
XMMUYECKH CHHTE3MPOBAHHBIX BEIECTB, a TAK )K€ OLEHMBATH pEKJIaMy, COAEPIKallylo
1o/19ac JIOXKHbIE CBEJICHU [yl NOTPEOUTENS WIN NPOTUBOPEYALIYI0 OCHOBHBIM 3aKOHAM
€CTECTBEHHO - HAy4YHBIX JUCIUIUINH.
Pabouas mporpamma peanusyercss Ha ocHoBe YMK, co3maHHOro moja pyKOBOJCTBOM
O.C. I'abpuensana u yuebHuka «Xumus. BBoauslii kypc. 7 knace» // Xumus. Beoguslit kype. 7
KJacc
INabpuensu O.C., Octpoymos U.I'., Axnebunnn A.K. 7-e uzn., crep. - M.: 2020. - 160 c.



I1. Ilnanupyemblie pe3yJibTaThl OCBOCHHS 00YYAIOIIMMHUCS
NMPorpaMMbl BHEYPOUHOM 1esITeJIbHOCTH

CurcTeMHO — AESTEIbHOCTHBIN MMOAXO0/1, JIEXKAIUN B OCHOBE CTaH1apTa, IIPEIIO0JIaraer:

- OIIpEeJIeIEHHE 1IETIM M OCHOBHOIO pe3yJibTaTa 0Opa30oBaHMs KaK BOCIIMTAHUE U pa3BUTHE
JUYHOCTH OOYYaAIOUIMXCS, IMO3TOMY CTaHIAPT YCTaHABIMBAeT TPEeOOBAaHUS K pe3yiabTaTaMm
00yJaromuxcs He TOJIBKO MPEAMETHBIM, a B TIEPBYIO O4€pe/b JINYHOCTHBIM U METAIIPEMETHBIM.

MeranpeameTHble  pe3yiabTaThl IPEJCTaBISIIOT  coOOM OCBOCHHBIE
o0OyJaromuMuCsT yHUBEpCaJbHBIE y4eOHBIC JIEHCTBUS (TIO3HABATENbHBIC, PETYIATHBHBIE U
KOMMYHHMKaTHBHBIE), 00€CIIEUMBAIONINE OBJIA/IEHUE KIIOYEBBIMU KOMIETEHIUSIMHU. JINUHOCTHBIE
pe3ynbTaThl MPEJACTABISAIOT CO00M OCBOEHHBIE JMYHOCTHBIE Y'Y /1.

OcBoeHue nporpaMMmbl 00y4aroIMMHKCS TIO3BOJIMUT MOJIYUUTh CIEIYIOIINE PE3YIbTaThl:

- B cdepe pa3BuTHS JHMYHOCTHBIX YHHBEPCAJIbHBIX Y4YeOHBIX [eHCTBHIl CO31aTh
ycIoBuUA i (pOpMHUPOBAHUS:

* OCHOB COLIMAJbHBIX KOMIIETEHIMM (BKJItOYasi 1I€HHOCTHO-CMBICIOBBIE YCTAaHOBKH U
MODaJIbHbIE HOPMBI, OTBIT COLUATBHBIX U MEKJINYHOCTHBIX OTHOLLIEHUH);

* TOTOBHOCTH M CIIOCOOHOCTH K MEPEX0Iy K caM000pa30BaHUIO HA OCHOBE y4eOHO-

M03HaBaTEIbHONH MOTHBAIIUHU, B TOM YHCJIE€ TOTOBHOCTH K BBIOOPY HaIlpaBJICHUS

poUILHOTO 00pa30BaHMS.

- B cdepe pa3BUTHS KOMMYHHUKATHBHBIX YHHMBEPCAJIbHBIX YYeOHBIX /eicTBMIi
porpaMma croco0OcTByeT:

* (opmupoBaHuIO ACWCTBMI 1O OpraHM3allud W IUIAHUPOBAHUIO  y4eOHOTO
COTPYIHUYECTBA C YYHUTEJIEM M CBEPCTHUKAMH, yMEHUIl paboTaTh B Ipylle U MPHOOPETEHUIO
OMbITa TakOH palOThl, MPAKTUUECKOMY OCBOEHHIO MOPAJIBHO-3THYECKUX M ICHXOJOIMYECKHX
MPUHLUIIOB OOIIEHUS U COTPYAHNYECTBA;

* IPAaKTUYECKOMY OCBOEHHUIO YMEHUH, COCTABIISIONINX OCHOBY KOMMYHUKAaTUBHOI

KOMIIETEHTHOCTH: CTaBUTh W pellaTb MHOrooOpa3Hble KOMMYHUKAaTHBHBIC 3aJaui;
JNEUCTBOBATh C Y4ETOM IMO3ULUU JPYrOr0 M YMEThb COIVIACOBBIBATH CBOU  JICHCTBHS;
YCTAQHAaBJIMBAaTh M  MOAJEPKMBATh HEOOXOIMMbIE KOHTaKThl C  JIPYTUMH  JIHOABMU;
YJIOBJIETBOPUTENIBLHO BJIaJI€Th HOPMaMH U TEXHUKOH OOLIEHMS.

- IIpuopureTHOE BHUMaAHUE yIENsIeTCA MO3HABATEJbHBIM YHHBEPCAJIBHBIM Y4eOHbIM
NeHCTBHUSIM.

* [PAKTHUYECKOMY OCBOEHHUIO OOYYaIOIIMMHUCA OCHOB INPOEKTHO - MCCIIEI0BATENbCKON
JESITEIIbHOCTH,

* IPaKTUYECKOMY OCBOCHHUIO METOJIOB TO3HAHUs, UCIIOJIB3YEMbIX B PA3JIMYHBIX 00JaCTAX
3HaHUS U cdepax KyJIbTypbl, COOTBETCTBYIOUIETO UM WHCTPYMEHTApHs U MOHSATUHHOIO
afmapara, peryisipHOMYy OOpallleHHI0 B y4eOHOM Ipoliecce K HCHOJIb30BAHHIO OOIIeydyeOHbIX
YMEHHH, 3HAKOBO-CUMBOJIMYECKUX CPEACTB, LIMPOKOrO CIEKTpa JIOTMYECKUX JCHUCTBUH H
oreparuu.

- B cdepe pa3BuTHs PperyJsiTUBHBIX YHHBEPCAJbHBIX Y4eOHBIX JelcTBHIi
IPUOPUTETHOE BHHUMaHUE yaesercs (OpPMUPOBAaHUIO JAEHCTBUI IieJenoJiaranus,BKIoyas
CIOCOOHOCTh CTaBUTh HOBBIE YUeOHBIE IIETH U 33JjauHl, MJIAHWPOBATh UXpealln3aluIo.

- B cepe pa3BuTtHsa mu1aHMpyeMbIX BOCIMTATEIbHBIX Pe3y/JbTATOB Kypca:

Ilepevuii yposenv pe3yrbmamos - NPUOOPETEHUE LIKOJBHUKAMH COLMAIbHBIX 3HAHUNA U
MIPEICTABICHUM O XUMHUYECKHMX TEXHOJIOTHAX, O 3HAYEHHE XUMHUU B COBPEMEHHOM MHPE,
Pa3IMYHBIX TEXHUKAX U BUAAX UCKYCCTBA, HUCIOJB3YIOLUIUX JOCTHKCHHSI XMMHUH, IOHUMaHUs UX
COLIMAJIBHOW 3HAYMMOCTH B IIOBCEIHEBHOM »kM3HU. [l JOCTWXKEHUS JAHHOTO YpPOBHSA
pe3yabTaToB 0co00€ 3HAUEHHWE MMEET B3aUMOJICWCTBHE YUYEHHKA CO CBOMMHU YUYHUTENSIMU Kak
3HAYUMBIMHM JUISl HETO HOCUTEIISIMU COLIUAIBHOTO 3HAHUS U MIOBCETHEBHOTO OIBITA.

Bmopoii yposens pezyromamog - popMupoBaHH€e MO3UTUBHOTO OTHOLIEHUS IKOJHLHUKOB
K 0a30BBIM IIEHHOCTSIM 0OmIecTBa (4enoBek, ceMbs, OTedecTBO, NMPUPOIA, MUP, 3HAHUSA, TPY/L,



KYJIbTYpa), YBaXEHHMsS K JyXOBHO-HPAaBCTBEHHBIM II€HHOCTSM B IIPOLECCE KOMIUIEKCHOIO
OCBOCHHA IIpOrpaMMBbl, OCMBICJICHHOTO ITOHUMMAaHHA pPOJIM M 3HAYCHUA KYJIbTYPbl B JKHU3HH
HapoJa, LIEHHOCTHOTO OTHOIIEHUS K COLMAJbHON pealbHOCTH B LeiaoM. s nocTwkeHus
JAHHOTO YPOBHS pE3ylIbTaTOB 0CO0O€ 3HAUYCHHE HMEET pPABHONPABHOE B3aUMOJICHCTBUE
IOKOJIbHUKA € APYIrMMH IIKOJbHUKAMKU Ha YPOBHC KJlaCCa, HIKOJIbI, TO €CTb B 3aIL[I/II_I_[eHHOI7I,
JIPYKECTBEHHON €My COLIMAJIbHOM Ccpele.

Tpemuii yposenv pe3yiomamos - TOITYYEHHE HIKOJBbHUKAMM OIBITA CaMOCTOSITEILHOTO
COLIMANIBHOTO  JI€MCTBUS, pa3BUTUE TBOPYECKOIO MOTEHIMANa JMYHOCTHU B IpOLEcCe
UCCIIEIOBAHUS M peal3aldid TBOPYECKMX IPOEKTOB — HCCIEN0BATENbCKOM paboThl. [lns
JOCTUXKEHHUsS] JAHHOTO YPOBHSI pE3yIbTaTOB 0CO00€ 3HAUEHUE MMEET B3aUMOJEUCTBUE
IIKOJIbHUKA C COIlMaJIbHBIMU Cy6T)€KTaMI/I 3a npcaciiaMu HIKOJIbI, B OTKpI:ITOfI 06HI€CTB€HHOI71
cpene.

CucreMa OTCIIEKUBAHUS U OLCHHBAHUA PE3YIbTATOB O6y‘-I€HI/I$I IOKOJIBHUKOB IIPOXOJUT
yepe3 ydacTHe MX B Oecefax MO pa3HbIM TeMaM, ydyacTHe B HAyYHO — MCCIIEI0BATEIbCKUX
KOH(EepeHIMsIX M KOHKypCax HCCIIEOBATeNIbCKUX paboT, pean3alyio HCCIEeI0BaTebCKUX
MIPOEKTOB.

Bce oOyuaromuecss B TeueHHE TOCEUICHUS 3aHATHI BBIOMPAIOT TEMY HCCIEAOBaHUS U
BBITIOJIHSAIOT UCCIIEI0BATENbCKYIO paboTy, KOTOpasi IPEACTaBISIETCS Ha UTOTOBOM KOH(EPEHIINH.
HpI/I 9TOM BO3MOKHO BBIIIOJTHECHUE TBOPUYCCKOI'O OTuéTa Kak WHAWBUYAJIIbHO, TaK U B TPYIIIIC K3
3-4 4enoBex.

®opmupoBanne YVYJ[ BeicTymaer Kak Ielb 00pa3oBaTelbHOrO TMpoliecca, a HX
c(hopMUPOBAHHOCTH OMpeaensieT ero 3pPeKTHBHOCTS.



I11. Conep:xanne nporpaMmmel.
I'naBa 1. Xumus B uenrpe ecrecrso3Hanus (11 yacos)

XuMHs Kak 4acTb ecrecTBO3HaHus. Ilpeamer xumun. XuMus — 4acTb €CTECTBO3HAHMSL.
B3anmooTHOIIEHUST YesioBeKa U OKpyxkawouiero mupa. [Ipeamer xumun. duszndeckue Tena v
BelecTBa. CBoiicTBa BellecTB. [I[puMeHeHne BEIeCTB Ha OCHOBE X CBOMCTB.

HabGmronenue u SKCHIEpUMEHT Kak METOJbl HM3YyYEHHsS] €CTECTBO3HAHUA M XHUMMH.
HaGnronenne kKak OCHOBHOW METOJA TO3HAaHHUS OKPYKAIOUIETO MHpA. YCJIOBUS TPOBEICHHUS
HaOmomenus. I'mmoreza. Dkcnepument. BreBon. Crpoenme 1amenu. JlaGopatopust wu
00opy0BaHUE.

MopenupoBanue. Mogenb, MoaenupoBanue. (OCOOCHHOCTH  MOJETUPOBAHUSA B
reorpaduu, ¢usuke, Ouonorun. Mogenu B Ouonoruu. Mymspku. Mogenn B Qusuke.
OnektpodopHas wmammHa. [eorpapuueckne moaenu. XHUMHYECKHE MOJETU: TPEIMETHbBIC
(Monenu atoma, MOJIEKYJ, XMMMUYECKHX W IPOMBIIUIEHHBIX MPOU3BOJACTB), 3HAKOBbIE, WU
CHUMBOJIbHBIE (CHMBOJIBI 3JIEMEHTOB, (DOPMYJIbI BEIIECTB, YPaBHEHUS PEAKIIH).

XuMuyeckue 3HaKd U (HOpMynbl. XUMHUYECKHH 3yeMeHT. XuMHueckue 3Haku. Mx
o0o3Ha4yeHHe, MpOU3HOLIEHHEe. XUMHYeckue QopMmysabl BemiecTB. lIpocTele U ClOXKHBIE
BemecTBa. MHaekch u kodpduimentsl. KauecTBEHHBIN U KOJTWYECTBEHHBIN COCTAaB BEIIECTRA.

XuMus 1 Qu3uKa. YHUBEPCAIBHBIA XapaKTep MOJIOKEHUH MOJIEKYISIPHO-KUHETUYECKOM
teopun. [loHsATHS «aTtom», «Molekynaa», «uoH». Crpoenue BemecTBa. Kpucrammmueckoe
cocTosiHue BenlecTBa. Kpucraminueckue pemerku TBepasix BemecTs. Juddys3us. bpoynosckoe
nBUKeHHe. BelecTBa MOJIEKYASPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.

ArperatHble cocTtosiHUS BemiecTB. [loHsTHe 00 arperaTHOM COCTOSIHUM BELIECTBA.
Ouznyeckue U Xxumudeckue sBiaeHus. ['a3000pasHble, )KUIKUE U TBEpAbIE BelecTBa. AMOp(HbIE
BEILIECTBA.

Xumus u reorpadus. Ctpoerune 3emiu: sapo, MaHTus, kopa. Jlutochepa. Munepaisl u
TOpHBIE MOPOAbl. MarmaTH4ecKkue U 0cal0uHble (HEOpraHMUeCKUe U OpraHuyecKre, B TOM YHUClie
Y TOPIOYHE) TTOPOJIBI.

Xumusa u Ouosyorusi. XMMHYECKUH COCTaB >KUBOW KIETKU: HEOpraHuWveckue (Boja H
MUHEpaJIbHbIE COJH) M OpraHuyeckue (OENKH, >KUPBI, YIJIEBOJbI, BUTAMHHBI) BEIIECTBA.
buonoruueckast posb Boabl B xkuBOH kietke. DotocunTe3. Xnopodwumi. buonoruueckoe 3Haue-
HUE XHUPOB, OEIKOB, IPUPHBIX Macel, YrjieBOJOB W BUTAMUHOB MJIsl >KM3HEAEATEIHbHOCTU
OpraHU3MOB.

KauectBennsle peakunu B xumuu. KayecTBeHHble peakuuu. Pacrno3HaBaHue BELIECTB C
MIOMOIIBI0 KAaYECTBEHHBIX peakluil. AHalIuTUYecKuil curHain. OmnpenensieMoe BEIIECTBO U
PEaKTHUB Ha HEro.

Hemoncmpayuu

e Kouekius pa3InyHbIX MPeIMETOB WU (QoTorpaduil MpeaMeToB U3 ATIOMHHHUS
JUTSI WILTIOCTPALIMU UJIEU «CBOMCTBA — MPUMEHEHHUEY.

e VYyeGHOoe 00OpylOBaHHE, HCIOJIb3yeMOE Ha Ypokax (U3UKH, OHOJIOrHH,
reorpauu U XUMHH.

e [eorpaduyeckne Mozenu (ryiodyc, kapra). buomornmueckue mojenu (MyJIsHKA
OpPraHOB U CHCTEM OPraHOB PacTE€HHM, )KUBOTHBIX M YeioBeka). DU3HUecKre U XUMHUYECKUE
MOJIENIN aTOMOB, MOJIEKYJT BEIIECTB U KPUCTAJUIMUECKUX PEIIETOK.

e OObeMHBIE U HIAPOCTEPHKHEBBIE MOJIENTU BOJIBI, YIJIIEKHCIOTO U CEPHUCTOTO r'a30B,
METaHa.

e OOpa3ubl  TBEpABIX  BELIECTB  KPUCTAIMYECKOTO  CTpoeHus.  Mojenu
KPUCTAJITIMYECKUX PELIETOK.

e Boma B Tpex arperaTHblXx COCTOSIHMAX. Koueknus KpUCTaINIMYECKUX U
aMOp(HBIX BEIIECTB U U3JICIUN U3 HUX.

e Komtekuus MuHepanoB (JIa3ypuT, KOPYH]I, XaJIbKOITUPHUT, (PIFOOPUT, TAIIUT).



e Komekuusi TopHbIX TOpoJ (TPaHUT, paziuyHble (OPMBI KadbLIUTa — MeT,
Mpamop, U3BECTHSIK).
e Komekuus roproynx uckonaembix (HeTh, KAMEHHBIN yrojib, CIaHLBI, TOPD).
Jlemoncmpayuonnvle IKCnepuUMeEeH bl
e Hayunoe HaOnroneHue u ero onucanue. MizyueHue cTpoeHus IIaMeHu.
e CnmpTOBask HKCTPAKIHS XJIOPOPHILIA U3 3€TCHBIX JINCTHEB PACTCHUH.
e «llepenuBaHue» yriaekuciaoro raza B CTakaH Ha YpaBHOBELIEHHBIX Becax.
e KauecTBeHHas peakuus Ha Kuciaopol. KauecTBeHHas peakuusi Ha YIIIEKUCIIbIA
ras.
Jlabopamopnuie onvimol
e PacnpocTpaHeHue 3amaxa OJIEKOJIOHA, JYyXOB WIM J€30/I0paHTa Kak Ipolecc
Tupy3un.
e HaOmtonenne OpOyHOBCKOTO JBMIJKEHHS YacTHUYEK YEpPHOHM TYyWIM TMOJ]
MHUKPOCKOTIOM.
e Jluddysusa nepmanranata Kanus B KeIaTHHE.
O6napyxenue »pupHBIX Maces B areIbCHHOBON KOPOUKE.
N3ydeHnue rpannTa ¢ MOMOIIBIO YBEINYUTEIBHOTO CTEKIIA.
Onpenenenre couep:kanus BOAbI B PACTEHUH.
OO6HapyxeHue mMaciia B ceMeHax M0/ICOJIHEYHUKA U TPELIKOro opexa.
O6HapyxeHue Kpaxmaia B IIICHAYHON MYKe.
e BzaumopeiicTBue ackopOMHOBON KUCIIOTHI ¢ oaoM (ompenenenue ButamuHa C B
Pa3IUYHBIX COKaX).
e [lpoayBaHue BbIIBIXa€MOT0 BO3/1yXa YepPE3 U3BECTKOBYIO BOAY.
e (OOHapyxeHHe U3BECTKOBOM BOJIbI CPENIU PA3INYHBIX BEILIECTB.
Jlomawinue onvimul
e ll3roroBieHue Mojesei MOJIEKYT XUMHUYECKUX BEUIECTB U3 MIACTUIMHA.
e Jlubdysus caxapa B BoJe.
e  OIBITHI C MYCTOM 3aKPBITON MJIACTUKOBON OYTBUIKOM.
e (OOHapyxeHHe Kpaxmalla B IPOyKTaX MUTaHUsI; S0I0Kax.
Ilpakmuueckaa paboma Ne 1. 3HakOMCTBO C J1JabOpaTOpHBIM oOopyaoBaHueM. [IpaBuia
TEXHHUKHU 0€30MaCHOCTH.
Ilpakmuueckaa paboma Ne 2. HabmoneHue 3a ropsiieii cBe4oi. YCTpPONUCTBO U paboTa
CHUPTOBKH.

I'naBa 2. MaremaTuka B xuMuu (9 yacoB)

OtHocuTenbHBIE aTOMHAas M MOJIEKyJspHas Maccel. OTHOcHUTENbHas aToMHas Macca
aneMenTa. MounekynapHas macca. OmnpeneneHre OTHOCUTENBFHOM aTOMHOM Macchl XMMHYECKHX
aneMeHToB 1o Tabnuie J[. M. MenneneeBa. HaxoxaeHne OTHOCUTEIbHOM MOJIEKYISIPHONH MacChl
o ¢opMyse BeniecTBa Kak CyMMbI OTHOCHUTENBHBIX aTOMHBIX MAacC, COCTaBJISIONIMX BELIECTBO
XUMHUYECKUX DJIEMECHTOB.

MaccoBas J0Ji1 dJIEMEHTa B CJIOKHOM BemiectBe. [loHsaTHe O MaccoBod noje
XMMHUYECKOTO 2JIEMEHTa B CIIOKHOM BEIIECTBE U €€ pacueT no Gopmyre BemectBa. HaxoxaeHue
(dbopMynbl BeIIeCTBAa MO 3HAYEHUSM MAacCCOBBIX JOJIeH OO0pa3yrolIuX ero 3JIeMEHTOB (Uit
JIBYX4YaCOBOTO U3YUEHUS Kypca).

Uucteie BemectBa u cMecu. Yucrteie BeniecTBa. Cmecu. I'eTreporeHHble 1 TOMOT€HHBIE
cMmecH. ['a3o00pa3Hbie (BO3MyX, MPUPOAHBIN Ta3), kuakue (HedTh), TBepable cMecu (TOpHbIE
MOPO/JIbl, KyJTMHAPHBIE CMECH U CHHTETHYECKHE MOIOIINE CPEJICTBA).

ObObveMHas nons raza B cMecu. Ompenenenue oobeMHOU gomm ra3a B cMecu. CocTaB
aTMoc(epHOTro BO3/ayXa M MPUPOTHOTO raza. Pacyer o6bemMa 10im ra3a B CMECH 110 €T0 00beMY U
Ha000POT.



MaccoBast nojisi BemecTBa B pacTBOpe. MaccoBasi J0Jsi BeIeCTBa B PacTBOPE.
Konnenrpauus. PactBopuTenb W pacTBOpEHHOE BelIecTBO. PacyeT macchl pacTBOPEHHOTO
BeIlleCTBA M0 Macce pacTBOPa U MacCOBOM JI0JIe paCTBOPEHHOTO BEILIECTBA.

MaccoBas nmons npumeceid. [IoHsTHe 0 yucToM BeliecTBe W nmpuMecu. MaccoBast 10
npuMecu B oOpasiie ucXoAHoro BemiectBa. OCHOBHOE BemiecTBO. Pacuer macchl OCHOBHOTO
BEILIECTBA 10 MACCE BEILIECTBA, COACPIKAIIETO OMPEACICHHYIO MAaCCOBYIO JIOJIIO IIPUMECEH.

Jemoncmpayuu
Konnexkuust pa3nuyHbIX BUIOB MpaMopa U U3/ U3 HETO.

CMech peuHOTo U CaxapHOTo MecKa U UX pa3JesiCHHeE.

Komnexmus HedTH 1 HEPTEPOTYKTOB.

Kostekiyst OLITOBBIX CMECEH.

Huarpamma coctaBa atmMocdepHoOro Bo3ayxa. JlmarpamMmma cocrtaBa MPHUPOIHOTO

rasa.
e Komnekuus «MuHepaibl U TOPHbIE TOPOIBI».
Jlomawinue onvimul
e ll3yueHue cocTaBa HEKOTOPHIX OBITOBBIX M (hapMalleBTMUECKHX IpenapaTos,
COJIeprKalUX ONPEETIEHHYIO JI0JII0 TPUMECEH.
Ilpakmuueckasa padboma Ne 3. [IpurotoBieHne pacTBOpa C 3aJJaHHONM MAacCOBOM JOJIeH
PacTBOPEHHOTO BEIECTBA.

I'naBa 3. SIBjenus, npoucxoasimme ¢ Bemecrsamu (10 yacon)

Paznenenne cmeceit. CriocoObl pa3aeneHuss CMEecel M OuYnMcTKa BemiecTB. Hekotopsie
MpoCTEHIINe CHOoCcOoObl pa3felieHusl CMEcei: NpocerBaHHE, pa3/eleHHe CMeceil MOpOIIKOB
Keyesa U cepbl, OTCTaWBaHME, JEKaHTalus, LEHTpU(yrupoBaHHe, pa3/EICHHE C MOMOIIBIO
JEIATEIbHOW BOPOHKH, (uiabTpoBanue. DuiabTpoBaHWE B JIaboparopuu, OBITY W Ha
npou3BojicTBe. [lonsatue o dunpTpare. Ancopomus. [lonsartue 06 aacopOumu u aacopOCHTAX.
AKTHBUPOBAHHBIN YTOJIb KaK BaKHEUITHI afcCOPOCHT. Y CTPOMCTBO IPOTHUBOTA3a.

Juctumisinus, WM neperonka. Juctuwnauus (MeperoHka) Kak IPOLECC BBIJIEICHUS
BEIIECTBA M3 JKUIKOM cmecHu. JlMCTWIUIMpOBaHHAas BoJa M 00JacTH €€ MPUMEHEHUS.
Kpucrannuzanus wnm BeimapuBanue. Kpucramnuzauus u BblapuBaHue B Jabopartopuu
(kpuctammzaTopbl 1 (HaphopoBbIe YallIKU NI BhIapuBaHus) u npupoje. [leperonka nedrw.
Hedrenponykrel. @pakunoHHas neperoHka sKHIKOro BO3ayxa.

XHUMHUYECKUE pPEaKIUU. YCIOBUSA MPOTEKAaHUS M IMPEKPALICHUS XUMUYECKUX PEaKIHil.
XHMMHUYECKHE PEaKUUHU Kak MpPOLECC IPEBpallEHUsT OJHUX BEUIECTB B JpYyrue. YCIOBHS
MpPOTEeKaHUs XUMHUYeckuX peakuil. CompuKOCHOBEHHME (KOHTAKT) BEIIECTB, HarpeBaHUe.
Karanuzatop. Maruburop. YnpasieHue peakiusiMi ropeHusl.

[Ipu3naku xumudeckux peakuuil. [Ipu3Haku XMMUYECKUX pEaKUUi: W3MEHEHHUE IBETa,
oOpa3oBaHHE OcajKa, PACTBOPEHUE IMOJIYYEHHOTO OCaJiKa, BBIJECNICHUE Ta3a, MOsBICHUE 3araxa,
BBIJICJICHUE U HU MOTJIONIEHUE TETUIOTHI.

Hemoncmpayuu

e Ounptp Illotra. Boponka broxnepa. VYcrtaHoBka mns (QWIBTPOBAHUS TO]
BAKYYMOM.

e PecnuparopHble MacKH U MapJieBbI€ TOBSI3KH.

e IIpoTuBOras u €ro ycTpomucTBo.

o Komnekuus «Hedts u HeTEPOyKTHI.

Jemoncmpayuonnsle IKCnepuMeHm vl

e Pazzjenenue cMecH MOPOILIKA CEPhI U JKENE3HBIX OMUIIOK.

e PazjeneHue cMecH MOPOILIKA CEPhI U MECKA.

e Pa3zgeneHue cmecu BOJABI U PACTUTEIBHOTO Macja C MOMOLIBIO LETUTENbHOU
BOPOHKH.



e [lonydyeHue AUCTHUILIMPOBAHHOMN BOJbI C IOMOINIBIO JIAOOPATOPHOM YCTAHOBKH IS
IIEPETOHKH JKUJIKOCTEM.

e Pazmenenme cmecm TepMaHraHara M JMXpoMara  Kaius ~— CrocoOom
KpUCTAJIJIN3aLUH.

e B3sauMmojeiicTBre *KeNe3HbIX OMUIOK U MOPOIIKA CEPhI MPU HArPeBaHUU.

e [lomydyeHue yIrJIEKMCIOTO Ta3a B3aUMOJEHCTBHEM MpaMmopa C KHCIOTOW U
00HapyXEeHHE €ro ¢ MOMOIIbIO U3BECTKOBOM BO/IBI.

e KaTtasiutuyeckoe pas3iokeHHe NEepoKcHIa BOJOpoJa (KaTaau3arop — JUOKCH]
mapranina (1V)).

e OOGHapyxeHHue pacTBOpa MIEJIO0UM C TOMOIIBI0 HHAUKATOPA.

e BsaumMmogeiicTBrue pacTBopa MepMaHraHata Kajausi ¥ pacTBOpa JUXpomaTa KaJus ¢
pacTBOpPOM Cylib(puTa HATPHUSL.

e BzaumojeiicTBue pacTBopa nepMaHIraHara Kajiausi ¢ aCKOpOMHOBOM KHCIIOTOM.

e BzaumopelicTBue xJiopuia xejae3a C KEITOW KPOBSIHOW COJBIO UM THMAPOKCUIOM
HaTpusl.

e B3saumogneiictue ruapokcusa xenesa (I11I) ¢ pactBopom cossiHOM KUCTOTHI.

Jlabopamopnwie onvimot
e AncopOrus KyKypy3HbIMU MaJ0YKaMH TTApOB MaxXy4dnuXx BEIIECTB.
e l3ydyeHue ycTpoicTBa 3QKUTATKH U IJIAMEHHU.
Jlomawinue onvimul

e PazfneneHne cMecH CyXoro MOJIOKA M pEYHOTO TecKa.
OTtcTanBaHue B3BECH MOPOIIKA JJII YUCTKU MOCY/IBI B BOJC U €€ JIEKaHTAaIIHS.
AncopOuusi aKTUBUPOBAHHBIM YIJIEM KpPacsAIUX BEIECTB MENCH-KOJIbL.
PactBopenue B Bose Tabnerku acnupura YIICA.
[IpuroToBsieHHE N3BECTKOBOM BObI U OIBITHI C HEH.

e H3yuenue cocraa CMC.

Ilpakmuueckaa paboma Ne 4. BplpamuBaHue KpPUCTAUIOB COMU  (JOMAIITHUMA
IKCIIEPUMEHT).

Ilpakmuueckan padoma Ne 5. OunucTKa MOBAPEHHOM COJIU.

Ilpakmuueckas paooma Ne 6. I3yueHnue npoiiecca KOppo3uH xKeliesa.

I'naBa 4. Paccka3bl mo xumuu (4 yaca)

Yuenuueckan kongpepenyusn. «Boinaroniyiecst pycckue y4eHbIC-XUMUKH.

Konkypc cooowienuin yuauwguxca. «Moe 1100MMOe XUMUYECKOE BEIIECTBO» (OTKPHITHE,
MOJIy4Y€HUE U 3HAYCHHUE).

1V. YyeOHO-TEMATHYECKHH IJIAH

No | Coneprxanue Komn-Bo yacoB
Teopus MpPaKTHKA BCETO
1 XUMHS B LEHTPE €CTECTBO3HAHUSA 9 2 11
2 | MaremaTuka B XUMUU 8 1 9
3 SIBneHus, IpoOUCXOASIINE C 7 3 10
BEI[ECTBAMU
4 | Paccka3sl o XUMUHU - 4 4
UTOI'O 24 10 34




KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

Ne
n/n

Tema pasnena. Tema ypoka

Koa-Bo
JacoB

Jara

Buabl aesiTeIbHOCTH

1. Xumus B neHrpe ecrectso3Hanusi — 11 yacos

XUMHS KaK 4YacTh €CTECTBO3HAHUSL.
[Ipenmer xumun

1

becena o0 ecrecTBO3HAHHMN
KaK KOMIUIEKCE HayK o
npupoae: (pU3MKH, XUMUH,
Ouosiornu u reorpaduu; o
MOJIOKUTEJILHOM U OTpH-
HaTeJIbHOM BO3JICHICTBUH
YeJIOBEKa Ha IPUPOTY.
[Ipe3enTanus «Temna 3
BEIlECTBA. CgoiicTBa
BEIIECTB KAk OCHOBa WX
MIPUMEHEHUS.
JeMoHCTpamuss  KOJUIEKIIUH
Pa3HBIX  TIPEIMETOB u3
ATFOMUHHUS TUTSt
WJUTFOCTPAITHT 1791 (971
«CBOMCTBA-TIPUMEHEHUEY.

HaGnronenne W OKCIEPUMEHT Kak
METO/Ibl U3YYEHHUST €CTECTBO3HAHMS U
XUMHUHA

Cymaror paccka3s 0
HAOJIOEHUA KaK OCHOBHOM
METOJIC MTO3HAHUS
OKpyXKaromero wmupa, 00
YCIIOBUSIX MIPOBEACHUS
HaOJIFOIEHUS.
JemoHcTpanms
000opyI0BaHMsl,
UCIIOJIB3YEMOTO Ha ypOKax
bu3uKY, XUMUHU, OUOJIOTHU U
reorpaduu. JlemMoHcTpanus
HaOJII0ICHHS CTPOCHHS
IJIAMCHH.

y4e0HOTO

IIpakTuyeckas

«3HAKOMCTBO C
o0opynoBaHuEeM.
TeXHHUKH 0€30IacHOCTH»

padora Ne 1
J1a00paTOPHBIM
ITpaBuaa

W3yunuth npaBuia TEXHUKU
0e30macHOCTH TpH paboTe B
XAUMUYECKOM KaOHWHETe.
Hayuntbcsi WX TpPUMEHSTH.
Paccmotpers  abopatopHoe
o0opynoBaHue. Y3HaTh €ro
YCTPOMCTBO, Ha3HAuCHHE,
pHEeMbI 0OpaIeHUsI.

IIpakTnueckas padora Ne 2
«Ha0J/oneHue 3a ropsimei cBe4oii.
YcrpoiicTBO U padoTa CHHPTOBKI

Hayuutbcs HPOBOJIUTH
HaOIr01eHUS. N3yunthb
YCTPOHCTBO ~ CHUPTOBKH H
npaBuiga  oOpamieHus — C
HarpeBaTeIbHbBIMU
npubopamu

MogenuposaHnue. JlaGopatopHblii
onblT  «Jloruyeckoe mocTpoeHUE
MO/I€IM HEBUAUMOTO OOBEKTa»

becena o wMogmemsx Kak
abcTparupoBaHHBIX KON
U3y4aeMbIX  OOBEKTOB U
rpoueccoB. [lo3HakOMUTBHCS




C MOJCTNSIMH B  XUMHH:
MarepuaibHbIC (Monenu
aTOMOB, MOJIEKYI,
KpUCTAJUIOB, allllapaToB U
YCTaHOBOK) U 3HAKOBBIEC.

XUMUYECKUE 3HAKHA U (POPMYJIBI

becema o XUMHUYECKUX
AJIEMEHTAX, XUMHUYECKUX
3HaKax, KX O0003HAUYCHHUSIX,
[IPOU3HOIIEHUH u
uH(popMaLuy, KOTOPYIO OHU
HECYT. JemoncTpanus
IapOCTEPKHEBBIX  MOJEINIEH
BOJIbI, YIJIEKUCIIOTO u
CEpHHUCTOr0 rasa, MeTaHa.
Hsrorosnenue MoJieIed
MOJIEKYII XUMHYECKUX
BELIECTB U3 IJIACTHIINHA.

Xumus u pusrka

Becena 00 OCHOBHBIX
TTOJIOKCHUAX ATOMHO-
MOJICKYJISIPHOTO YICHHUS.
JemoHcTpanms
KPUCTALITNIESCKOTO
COCTOSTHUS BEIICCTBA,
KPUCTAIMYECKUX  PEHIETOK
TBEPABIX BEIIECTB.
PaccmarpuBatot
pacnpocTpaHeHue 3araxa
0/IEKOJIOHA, TTyXOB,
muddys3uo caxapa B BOJE,
NepMaHraHaTa  Kajius B
JKeJIaTHHE.

ArperaTHblie
COCTOSIHUS
BEIECTB

becema 00  arperaTHbIX
COCTOSIHHSIX BEIISCTB:
razoo0pasHble, JKHIKHE W
TBEp/IbIC BEIIECTBA.
JleMoHcTpamust BOJbI B TPEX
arperaTHbIX COCTOSIHUSIX.
[IpoBenenue  ombiTa  TO
NEPEeTUBAHUIO  YTIIEKUCIIOTO
raza Ha Becax. Iloaroroska
COOOIIEeHN 0 MUHEpPAJIaX.

Xumus 1 reorpagus. JlabopatopHbIit
ombiT  «M3ydyeHue  TpaHMTa  C
MIOMOIIIBIO YBEITMUYUTEITHLHOTO
CTEKJIa»

becena o0 reomorundyeckom
CTPOCHUM IUIAHEThl 3eMJIS:
AIpo, MaHTUs, JuTocdepa;
3JIEMEHTHOM coCTaBe
IeOJIOTMYECKNX  COCTaBHBIX
yacTen IUIQHETHI.
JeMoHcTpammsi  KOJUIEKLIUM
MHUHEpAJIOB, TOPHBIX TOPOJ U
TOPIOYUX UCKOTAEMBbIX.

10.

Xumus u Ouonorus. JlabopaTtopHbIit
onblT «OrnpesieieHne  CcoAep>KaHus

becena 0 XUMHUYECKOM
COCTaBe JKUBOU KJIETKU:




BoJAbl B pacteHuu. OOHapyKeHue
(QHUPHBIX Macel B aleJIbCUHOBOMN
kopke. OOHapyxeHHe Macia B
CeMEHaX IOJICOTHEYHHKA, Kpaxmaia
B MIIEHUYHON MYKE»

HEOPraHUYECKUX u
OpraHUYeCcKHUX BELIECTB.
JleMoHCcTpanus NMpe3eHTalnuN
«KuBoTHas M pacTurenbHas
KIIETKIY. Brinonnenue
71a00paTOPHBIX OIBITOB.

11.

KadgecTBeHHBIE PCaKiu B XUMUHU

becena 0  KadeCTBEHHBIX
peakuusIX.
JleMoHCTpanMOHHbIN
DKCIIEPUMEHT
«KauecTBeHHass peakuus Ha
KHUCJIOPO/I. KauecTBennas
peakuuss Ha  YIVIEKUCIIBIN
rasy. dopmMHUpoOBaHHE
HNOHATHSL O KayeCTBEHHBIX
peaKknMsIX Kak O peaknusx,
BOCIIPUHHUMAEMBIX
OPraHOJIENITHYECKH c
IIOMOINIBIO  3pEHUs, CIIyXa,
00OHSHHSL.

2.MareMaTHKA B XUMHUHU — 9 4acoB

12.

OTHOCHUTENHHBIC aTOMHas u
MOJIEKYJISIpHAsI MacChl

CiymarT paccka3 y4duTens
00 OTHOCHUTEJIIPHOW aTOMHOMU
Mmacce AIIEMEHTA,
MOJIEKYJISIPHOU Mmacce,
crocobax WX OmpeneracHus
1o TadJInIe . n.
MenneneeBa u mo Qopmyse
BEIIECTBA KaK CYMMBbI OTHO-
CUTEJIbHBIX aTOMHBIX Macc,
COCTaBIIIOIIMX  BEIIECTBO
XUMHYECKUX JJIEMEHTOB.
VYuarcs HAXOUTh 3TU
BEJIMYHHBI.

13.

MaccoBas J0JIA OJICMCHTA B
CJIO’KHOM BC€IICCTBEC

becema o waccoBoil noie
XUMHYECKOIO0 DJEeMEHTa B
CIIO)KHOM BEIECTBE U €€
pacuer o dopmyie
BEIEeCTBA. Y4YaTcsid HaXOIUTh
dbopMynel  BemecTBa IO
3HAYEHUSIM MAacCCOBBIX JOJIEH
00pa3yIoIIKX €ro AIEMEHTOB.

14.

YucTeie BElIeCTBa U CMECH

becena o pa3Inuuax 9YruCThIX

BEILIECTB u cMmecen.
JleMoHCTpals M ONMCaHUe
cMmecei ra3o00pa3HbIX

(BO3myX, MPHUPOAHBIA Ta3),
KUAKUX (HeTh) U TBEPIBIX
(ropHbIE MOPO/JIBI,
KynnHapHsle cmecu 1 CMC),
cMmeceit TOMOTEHHBIX H
TreTePOTreHHBIX.




JeMOHCTpauusi  KOJUIEKLMUI
MpaMopa U U3AEJIUN U3 HETO.

15.

O0beMHAas 1014 ra3a B CMECH

becena 06 oObemHOU nome
KOMITOHEHTa Ta30BOM CMECH.
VYyarcs npou3BOAUTH pacyeT
00beMa KOMIIOHEHTA ra30BOM
CMeCH IO €ro OObEeMHOMU
JoJie u Hao000pOT.
JleMoHCcTpanmss uarpammsl
atMoc(epHOoTO BO3JyXa U
MIPUPOJTHOTO Ta3a.

16.

MaccoBas JTOJIS BEIllECTBA B

pactBope

becema o waccoBol JHoiie
BEIlECTBA B pacTtBope.
OrnpesenieHne pacTBOPUTEIS
U PacTBOPEHHOTO BEIECTBA.
VYyarcs npou3BOAUTH pacyeT
MacChl pacTBOPEHHOTO
BEIIIECTBA TI0 Macce pacTBopa
¥ MacCOBOM JI0Jie pacTBOPEH-
HOTO BeIIEeCTBA H JIpyrue
MOU(UKAITMOHHBIC PACUYETHI
C  WCIOJb30BAaHHEM  ITHX
TTOHSITHM.

17.

IIpakTuyeckas padora

Ne3

«IIpuroroBjieHue  pacrBopa ¢

3aaHHOU MAacCOBOM
PacTBOPEHHOI0 BelIECTBA»

JoJiei

BBITIOJIHSAIOT TMPaKTHYECKYIO
paboty ¢  coOmroneHueM
TIPaBHIT TEXHUKH
0€30ITacHOCTH. Vuaarcs
peliaTh pacyeTHBIC 3aJla4M C
HCIIOJIb30BAHUEM  ITOHSATHUS
«MaccoBas J0JIs».

18.

MaccoBas 10715 npuMeceit

Becena o uucToM BellecTBe
u mpumecu. Pacder wmacchl
OCHOBHOI'O  BeIleCTBa IO
Macce BeIecTBa, COJIEp-

JKaIero OTIpeICTICHHYIO
MacCOBYIO JOJIO TpUMeceH,
U Ipyrue

MOIU(UKAITMOHHBIC PACUYCThI
C HCHOJL30BAaHHEM  JTHX
MMOHSTHH. JlemoHCTpanms
KOJUICKIUHA «MHHEpalbl
ropHble nopojab». N3ydenue

cocraBa HEKOTOPBIX
OBLITOBBIX 51
dbapManeBTUUECKUX
MpernapaToB,  COJAEpPIKAIIUX
OTIpeIeNIEHHYIO JIOJTIO
IIPUMECEH.

19

Pemrenne 3amay UM ynpakHEHUH 110

TeMe «MaTemMaTHKa B XUMHI))

Pemienue PaCUYCTHBIX 3aJda4d
Ha MOHATHA «MacCCOBas OOJIA
9JICMCHTAa B BCIICCTBEY,
«MaccoBasd J0JIA




pPacTBOPEHHOIO  BELIECTBAY,

«o0BbeMHas JIOJIs
razoo0pa3HOro  BEHIECTBAY.
IIpoBogmsT pacuersl c

WCIIOJIB30BAaHUEM  TOHSITHH
«MaccoBas Jojs dJIEMEHTa B
BCIIECTBEY», «MaccoBast HOJII
PacTBOPEHHOTO  BEIIECTBaY,
«o0BbeMHas JOJIS
ra3000pa3HOTr0 BEIIECTBAY.

20

XUMHYECKHUE 3aragKu

Brictymnaror c MHWHH-
MPOEKTaMH. Camu
COCTaBIISIOT 3a/1a4u c
XUMHYECKUM COJIEP)KAHHUEM.
OcCymIecTBISIIOT TPOBEPKY U
B3alMOIIPOBEPKY.

3. SIByeHus1, npoucxoasiiue ¢ Bemecrsamu — 10

qacoB

21.

Pasnenenne cmeceii. Crioco0n1
pazaenenus cMmeceil. [lpakruyeckas
pabora Ne 4 «BpIipammuBanue
KPHCTAJJIOB COJIH)

1

becena 0 crocobax
pa3esieHus] CMECEe U OYUCT-
KM BellecTB. JleMoHcTpanus
HEKOTOPBIX IIPOCTEUIINX
croco6oB pazneneHus
CMECeH: IIPOCEUBAHUE,
OTCTauMBaHWE, JCKaHTaIlMA.
Brimonasior OMIBIT
«PazneneHne cMecu Cyxoro
MOJIOKA M PEYHOrO IECKay.
3HaKoMsTCSA C XOZIOM
BBINOJHEHHUSI MPAKTUYECKOMN
paboTHI.

22.

OuUIbTPOBAHUE. JlaGopaTopHbIit
onbIT «M3roToBiieHne OOBIYHOTO U
CKJIa14aToro ¢GbuIbTpPOB u3
(bUIBTPOBATHHOM Oymaru WIIH
OyMa)KHOU caneTKu».

JleMOHCTpHUpYIOT
AKCIEPUMEHTHI o
bunbTpoBaHUIO, pa3AeICHHE
CMECH BOJbl M PEUHOTrO
necka. Brimonustor
naboparopuyto paboty. Ilo
U3TOTOBJICHUIO  MapJeBBIX
MOBSI30K  Kak  CpelCTBa
WHAUBUAYaIbHON 3alllUThl B
NepUoJ SIUIEMHH TPUIIIA.
BricTyruienust ¢ Jqoknagamu
«Hcropusi  BO3HUKHOBEHUS
MIPOTHUBOTA32)

23.

Ancopbuus

JleMoHCTpUpYIOT
AKCIEPUMEHTHI 1o
a/ICOpPOLIMOHHBIM  CBOHCTBaM
AKTUBUPOBAHHOTO YIJISL.
N3y4daroT mpoTtuBOraz u €ro
ycTpoicTBO. CTaBAT OIBITHI:
«AncopOuus aKTHUBU-
POBAaHHBIM YIJIEM KpAacsIIMX
BELIECTBY




24,

JucTriutanus, i neperoHka

JleMoHCTpHUpYIOT
SKCIICPUMCHThI 110
MOJIYYCHHUIO JUCTUIIIN-

POBAaHHOM BOJBI C MIOMOUIBIO
1abopaTOpHOM  YCTAaHOBKHU
JUIsL TIEPErOHKH JKUKOCTEM.
OcylecTBISIIOT  pa3jiefieHne
CMecH  IepMaHraHata Hu
IUXpoMara Kajausi CrocoOoM
KpUCTAJLIIU3ALMU.

JleMOHCTpauusi  KOJUIEKIUHU
«HedT1p 1 HEDTENPOAYKTHD.

25.

OO0cyxknenne pe3y/1bTaToB
npakTuyeckoii padorer Ne 4
«BpIpamuBanue KPHCTAJVIOB
coJI»

BeicTynaror c MHHU-
MIPOEKTaMU 0 pe3ybTaTaM
OIIBITOB, C COOOIICHUSIMH II0
teme «Kpucramneiy. Jlenaror
BBIBOJIBI. O0o00maroT
Marepua.

26.

IIpakTnueckass paGora Ne 5
«O4HCTKA NOBApPEHHOH COJIW»

BBITIOTHAIOT TPAKTUYECKYIO
paboty ¢  coOmoneHueM
IMpaBHJI TEXHUKU
6e3omacHocTH. ONHMCHIBAIOT
pe3yNIbTaT, IEJIAIOT BBIBOIBI.

217.

IIpakTuyeckass padora Ne 6
«M3yyeHue mpouecca KOPPO3UM
Kese3a»

BBITIOJHAIOT MPAaKTHYECKYIO
paboty ¢  coOmroneHueM
TIPaBHII TEXHUKHU
0ezomacHocT. OmNMCHIBAIOT
pe3yJbTaT, IEIA0T BHIBOJIBI.

28.

XUMUYECKUE  PpEAKUHUH. Y CIOBUSA
MPOTEKAHUS U TIPEKPAIICHHUS XUMH-
YECKUX PEAKIIUM

JeMoHCTpanus  ycTpouCTBa
KHUCJIOTHOTO OTHETYIIUTES.
JleMOoHCTpUpYIOT
sKcnepuMeHT  «Bynkan Ha
CTOJIeY; B3aMMO/ICHCTBUE
JKEJIE3HBIX OTIHJIOK u
MOPOIIIKA cepbl npu
HarpeBaHuu; HOJydeHUE
YTJIEKUCIIOTO rasa
B3aMMO/JICHICTBHEM Mpamopa
C KHCIIOTON U OOHapyxKeHHe
€ro ¢ IOMOIIIbIO H3BECTKOBOM
BO/IBL. Pa3pabarsiBator
AITOPUTM W3TOTOBJICHHS
CaMOJIEJIBHOTO
OTHETYIIUTEIS.

29.

[Ipu3HaKky XMMHYECKUX

peakuui. JlaGopaTopHbIif  OTBIT
«B3aumoercrBue YKCYCHOM
KHCJIIOTBI  C  IIUTBEBOM  COLOMU
(rugpoxapboHaTOM HaTpus).
VY nanenue naTeH OT pacTBoOpa oaa»

JleMoHCTpUpYIOT

aKcnepuMeHThI «llnaMeHHbIi
mapy, IOJy4YEHHE OcaJKa
TUAPOKCHUAA MeIu (IT)
peakiueii 0OMeHa, BO3TOHKA
Wosa, BBIJICICHHME Tas3a U3
pacTtBopa. BBINOJIHAIOT ONBIT




«Ipurorosnenue -

MOHAJA. Beimonnsitor
71a00PATOPHBIN ONBIT.

30. | ObcyxkneHue pe3yabTaToOB — IPaK- Brictynator c MUHU-
THYeCKoi paboTel Ne 6 «l3yueHue MPOEKTAMUA IO PE3YIbTATaAM
rporLecca KOppo3uH Kene3an OTIBITOB, C COOOIICHUSIMH TIO

TeMe «Pazpymenue
METAJIJIOBY. Henarot
BBIBO/IBI. O6006matot
MaTepHal.
4. Paccka3bpl Mo XuMuM — 4 yaca

31. | Pacckassl 00 y4eHBIX Berynaror B amcKyccuu,
00CYXIaroT pa3uyHbIe
MO3HIIHH, AHAITU3UPYIOT
uH(pOpMaLHIO, JIENA0T
BBIBOJIBI.
32. | Pacckazer 00  9meMeHTax W Berymator B mucKyccwd,
BEIIEeCTBaX 00cyxmaroT pa3nnYHbIe
MO3UIIHH, AHAITU3UPYIOT
uH(popMaLHIo, JIETA0T
BBIBOJIBI.
33. | Pacckassl 0 peaximsix Beictymator ¢ 3amuTamu
MpEe3EHTaLNH, MHUHU-
IIPOEKTOB.

34. | Yuenudeckas KOHPEPECHITUS Beictynmator ¢ 3amuramu
MpEe3EHTaLNH, MHUHU-

IPOEKTOB.
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