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IHosicHUTEABLHAA 3AIINMCKA

B coBpemeHHOM 001IeCTBE B BOCHUTAHMM OOYYalOIIMXCS AaKIIEHT JeJlaeTcsl Ha
dbopMupoBaHuEe TUYHOCTH, CIOCOOHON CaMOCTOSATENIBHO MBICIUTD, TOOBIBAaTh U MPUMEHSThH
3HaHUS, YETKO IUIAHUPOBATh JACHCTBUS, COTpyAHUYaTh. [IpnobpeTeHuto o0ydaroniuMucs
(YHKIIMOHAILHOTO HaBbIKA HCCIEIOBAaHUS KaK YHHUBEPCAJIBHOTO CIOCO0a OCBOCHUS
JEUCTBUTEIILHOCTH CIIOCOOCTBYET YUEeOHO-UCCIEA0BATENbCKAS ICSITEIHHOCTh. Y UEHUUECKOE
UCCJIEJIOBAaHUE 10 XUMHUHM CHOCOOCTBYET MPUOOPETCHHIO HABBIKOB HAyYHOI'O aHaIn3a
SIBJICHUUW TIPUPOJIbI, OCMBICIICHUIO B3aUMOJICHUCTBUS OOIIECTBA U MPUPOJIBI.

CoBpeMeHHBIN 00pa30BaTeNIbHBIM MPOIECC HEMBICIUM 0€3 TOHCKa HOBBIX, Ooiee
3O PEKTUBHBIX  TEXHOJOTHH, TPU3BAHHBIX COJICMCTBOBATH PAa3BUTHIO TBOPYECKUX
criocoOHOCTeH neTel, GOPMUPOBAHUIO HABBIKOB CAMOPA3BUTHS M CaMOOOpa30BaHUsA. DTUM
TpeOOBaHUSM B TIOJIHOM MEpe OTBEUAET SKCIEPUMEHTAbHAs JeATeIbHOCTh, OCHOBAHHAs Ha
BO3POCIIUX TPEOOBAaHUAX K YHHBEPCAIHLHOCTH 3HaHMU. PeOeHOK cam mo cebe yxe sBiseTcs
UCCJIE0OBATEEM, MPOSBIASd >KUBOM HMHTEPEC K Pa3IMYHOTO pPOJA MCCIEA0BATENbCKON
NEeATENIbHOCTH, B YaCTHOCTHM — K 3KCIEepMMEHTHpoBaHWIo. Hamia mporpamma momoraer
peOEHKY OCBOUTDH a3bl IKCIEPUMEHTAIBHONU PabOThI, pa3BUBAET MBICIUTEIbHBIC ONEpAIlH,
CTUMYJIUPYET MO3HABATEIbHYIO aKTUBHOCTh U JIFOOO3HATENBHOCTh, (POPMUPYET UHTEPEC K
OpUPOJE, K HUCCIEAOBAHUAM. ODKCIEPUMEHTANIbHAS JIEATEIIbHOCTh IIKOJIBHUKOB SIBJISIETCS
OIHUIM ¥3 METOJOB  pPa3BHUBAIOUIETO  (JUYHOCTHO-OPUEHTUPOBAHHOTO)  OOYYCHHS,
HAIPaBJICHHOTO Ha (OPMHUPOBAHHME CAMOCTOSITENBHBIX HCCIAEAOBATENbCKUX yYMEHHIM
(mocranoBka mpobnemMbl, cOop U oOpaboTka mHMOPMAIMK, MPOBEACHUE SKCICPUMEHTOB,
aHaJIU3 MOJYYECHHBIX PE3YJIbTATOB).

[IpencraBiennas B mporpaMMe CHCTEMa Pa3HOOOPA3HBIX OIBITOB M SKCIIEPUMEHTOB
CIOCOOCTBYET (bopMHUPOBAHHUIO LEJIEYyCTPEMIICHHOCTH, Pa3BUTUIO  TBOPYECKUX
CrOCOOHOCTEN U MPENOChUIOK JIOTHYECKOTO MBIIIJICHUS, 00beINHSIET 3HAHUS, TTOJTYUYECHHbIE
B XOJI¢ IKCIIEPUMEHTUPOBAHMS, TTIOMOTaeT COPMHUPOBATH HABBIKA O€30MACHOTO TOBEIACHUS
B Opity. Hcnonmp3oBanme WKT — TexHomoruii B MpoIlecCe OCBOCHHS MPOTPAMMBbI
crnocoOCcTByeT  (POPMUpPOBAHUI0 OCOOOr0 THIA MBIIUICHUS, XapaKTepHU3YIOIIErocs
OTKPBITOCTHIO U THOKOCTHIO IO OTHOIIEHUIO KO BCEMY HOBOMY, YMEHHEM BHUJIETh OOBEKTHI
U SIBJIGHUSI BCECTOPOHHE B WX B3aMMOCBSI3HM, CIIOCOOHOCTBIO HAXOIUTh AS(PPEKTUBHBIC

BApUAHTHI PEIIECHUS PA3IMUYHBIX TPOOIIEM.



AKTYQJIbHOCTh JTAHHOW MNPOrpaMMbl COCTOMT B M TOM, YTO OHA HE TOJIBKO JAEeT
BOCIIUTAHHUKAM TPAKTHYECKHE YMEHHS M HaBbIKM, (OPMUPYET HAYaAJIbHBIA OIBIT
TBOPUYECKOW JEATEIbHOCTH, HO M Pa3BHBAET MHTEPEC OOYYaIOIIErocs K SKCIEPUMEHTY,
HAay4YHOMY IOHUCKY, CIIOCOOCTBYET CaMOOIPEACICHHUIO YYaIUXCs, OCO3HAHHOMY BBIOOpY
npodeccun. Yuaiuecs CMOryT Ha NPAaKTUKE MCIOJIb30BaTh CBOM 3HAHHUS Ha YpOKax

XUMHH U B OBITY.

[Iporpamma npemycmatpuBaeT GOPMUPOBAHKE Y yHAIIMXCSI OOIICYyUYeOHBIX YMEHUM
U HaBBIKOB, YHHUBEPCAJIBHBIX CIOCOOOB JEATEIBHOCTH W KIIOUEBBIX KOMIIETEHIIHH,
YMEHUE CaMOCTOSTEIbHO U MOTHUBHPOBAHHO OPraHU30BHIBATH CBOIO IM0O3HABATEIbHYIO

ACATCIIBHOCTD.

[Iporpamma cocTaBiieHa HA OCHOBAHUH CIIEIYIOIIMX HOPMATUBHO-TIPABOBBIX AKTOB:

1. ®denepanpHOro 3akona ot 29.12.2012 Ne 273-d3 «O6 o6pazoBaHuu B
Poccuiickoit @enepannmn»;

2. [Tpukaza Munuctepcta npocsemieHuss PO ot 09.11.2018 r. Ne 196 «O06
yTBepkaeHnu [lopsika opranuszaiuy 1 OCyIIeCTBICHUS 00pa30BaTEIbHON AeATEIbHOCTH
10 JTOTIOJTHUTENBHBIM 00111€00Pa30BaATENbHBIM IIPOTPaMMaM»;

3. CanlluH 2.4.2.3172-14 «Ca"ruTtapHO-31HI€MHUOJIOTHYECKHE TPEOOBAHUS K
YCTPOMCTBY, COAEPKAHUIO M OPTaHU3AIMU PeXUMa paboThl 00pa30BaTEIbHBIX YUPEKICHUN
JOTIOJTHUTENIbHOT0 00pa3oBanus Aetein» oT 04.07.2014r. Ne4l;

4. [Mucema MunoOpnayku Poccun ot 11 nexabps 2006 r. Ne 06-1844 «O
[TpumepHBIX TpeOOBAHMIX KIPOrpaMMaM JOMOJIHUTEIFHOTO 00pa30BaHUs JIETEH».

AJpecaTt nmporpamMmbl: JaHHas IporpaMMa npeaHa3HaueHa s aerei ot 14
10 15 neT, nposBISIIONMX UHTEPEC K UCCIIEI0BATEIbCKOMN eI TEIbHOCTH.

Pesxkum 3ansiTuid. [Ipog0IKUTENIBHOCTD 3aHATUN YCTAHOBJIEHA HA OCHOBAHUU
CanlluH 2.4.2.3172-14 «CanutapHo-3111€MUOJIOTHYECKHE TPEOOBaHUS K YCTPOUCTRY,
COJIEP KaHMIO ¥ OPTaHU3aluU PeKrMa PaboThl 00pa30BaTENbHBIX YUPEKICHUN
JIOTIOTHUTEIIBHOT000pa30BaHUs IeTel». 3aHATHS MPOBOAATCA 1 pa3 B HEAEIIO MO 2 yaca,
MPOAOJDKUTENBHOCTD IEPBOM YACTH 3aHATUS — 45 MUHYT, 3aTEM MEPEPHIB — 15 MUHYT,
BTOpas 4aCTh 3aHATHUS TaKXKE COCTABIAET 45 MUHYT, OPraHU3aMOHHBI MOMEHT-15 MUHYT.

DopMbl 00y4YeHHUS: OUHAs, AyIUTOPHAS, BHEAYAUTOPHAS B YCIOBUAX KUBOU
MIPUPO/IbI, TPYNIIOBas, UHIUBUAYAIbHO-TPYMIIOBASI.

Buanl 3aHATHH: TCOPCTUUCCKUC U IIPAKTHICCKUC 3aHATHA, na6opaTopHoe 3aHATHUC,



KPYTJIBIA CTOJI, TPEHUHT, MacTep-KiIacc, 3KCKypCHsl U JIp.

eab 1 321244 POrpaMMmBbl.

Hean: popMupoBanre U pacHIMpeHUE y 00yJarONIUXCs MPEACTABICHUS 00
OKpYXaromel JeHCTBUTEIIPHOCTH YePe3 UCCIIET0BATEIBCKYIO IEITeILHOCTh M SKCIICPUMEHT.
3agaum:

Oo0vuawnme:

-IPUBUTH UHTEPEC K H3YyUCHHUIO Y4eOHOTO TpeMeTa XUMHus B 8 Ki1acce;
-yCOBEPIICHCTBOBAHUE HABBIKOB M0 XUMHUECKOMY IKCIIEPUMEHTY;

-[TIOITOTOBKA 00YYAIOIINXCSI K MPAKTUIECKON JeSTEIbHOCTH;

-COBEPIIIECHCTBOBAHKUE PAOOTHI C KOMITBIOTEPOM, MMOATOTOBKA MPE3CHTAIIHIA, 3alUTa
CBOMX paboT;

-COBEPIIICHCTBOBAHNE HABBIKOB HCCJICIOBATEIILCKOW W MPOEKTHOM JIEATEIHHOCTH;

-OBJIaJICHUE METOJIaMH TTOMCKa HEOOX0IMMON HH(POpMAITUH.

PasBuBaronue:

-Pa3BUTUC MMO3HABATCIbHBIX HHTCPCCOB U TBOPUCCKUX CHOCO6HOCTCﬁ;
-Pa3BUTUC ITOJIOKHUTCIIBHOIO OTHOIICHHA K 06yLICHI/II-O IIyTEM CO3aaHUA CUTYaAlluH
YAUBIICHUA,3aHUMATCIIbHOCTH, ITaPaJOKCAJIBHOCTH,

-(opmMupoBaHrEe HAYYHOTO MUPOBO33PEHHUS.

BocnurareanHbIe:

-BOCIIUTHIBATH TIO3UTUBHBIC, 3/I0POBBIC, SKOJIOTHYECKU 0€30MacHbIC ObITOBBIC MPUBBIYKH;

-BOCIIUTHIBATh OCPEKHOE OTHOIICHUE K IPUPOJIC, MOTUBAIIUIO K MMPAKTUICCKOMY
YYaCTHIO B PEIICHUU MPOOJIEM PeCypcocOepeKeHHUS;

-BOCIIUTHIBATh KYJIBTYPY TIOBEIICHUS B OOIIECTBE;

- BOCIIMTBIBAThb ;[pyxcen}o6ﬂe, CTPCMJICHUC K COTPYAHUYICCTBY.



Conepxanue nporpaMmmsl
YueOHblil JIaH

Conepxanue mporpaMMbl MPEIOIaraeT TEOPETUUECKUE U MPAKTUYECKUE 3aHATHUS
(9KCKypCHUH, TPAKTUYECKUE, TA00pATOPHBIC 3aHSITHS)

VYueOHbIil (TeMaTUYECKUil) MI1aH

Ne | HazBanue paznena, KonmuecTBo yacoB DopMbl
TEMBI BCCTO TEOpUs MPaKTUK aTTeCTalNu
a WJIH KOHTPOJISI
1 | Xwumus B neHTpe 18 8 10 Ananus
€CTECTBO3HAHHUS BBINOJIHCHH
BIX
MPaKTUYECK
uxpabor

2 OTH 0OBIYHBIE 19 11 8 O6cyxkaeH

HeOOBIYHBIC BEIIIECTBA ue
pe3ynbTaT
OB
paboThI.

3 SIBnenus, 11 5 6 OHpOC.
MIPOUCXOISIIIUE C Tectuposan
BEILIECTBAMU ue.

Coo0uieHus.

4 Paccka3zbl 110 11 11 - 3ammTa

XUMUH TBOPYECKH

X OTYETOB
0
MIPOBEICHH
ou
HCCIIEIOBATEIILC
Korpabore.
«Kpyrisli cTom.

5 XuMmus B ObITY 11 9 2 O6cyxeHne
pe3yabTar
OBPaOOTHI.

HUTOI'O 70 44 26




Conepxanue yueOHOro 1iiaHa
Tema 1. Xumus B ueHTpe ectecTBo3HaHus (18 yacon)

XuMHUS Kak 4YacTb ecTecTBO3HaHuA. lIpenmer xumun. Xumuss — 4YacTb
€CTECTBO3HAHNA. B3aMMOOTHOIIEHUs 4YENOBEKA M OKpyxKarouiero wmupa. lIpenmer
xumun. Pusnyeckue Tena M BemiectBa. CBolcTBa BellecTB. [[puMeHeHue BelecTB Ha
OCHOBE UX CBOMCTB.

HaGmoneHne u 3KCepUMEHT KaK METO/bl M3YYEHUSI €CTECTBO3HAHUS U XUMHUH.
HaGmionenrie Kkak OCHOBHOM METOJ TO3HAHUS OKPYXKAIOIIEr0 Mupa. YCIOBUs
npoBeneHus HaOmtogeHus. l'mnote3a. OkcrnepumeHT. BreiBoa. CTpoeHue muiameHw.
Jlabopartopust u 060py0BaHUE.

MopenupoBanue. Mogenb, mMoxaenupoBanue. OcOOEHHOCTH MOJAEIUPOBAHUS B
reorpaduu, ¢usuke, Ouonoruu. Monenu B Ouonorun. Mynsbku. Moaenu B ¢usmke.
OnextpodopHas mammHa. ['eorpadpuueckre Moaenu. XHUMHUYECKHE  MOJIEIH:
npeaMeTHbIE (MOJIEIN aTOMa, MOJIEKYJI, XUMUUYECKUX U TTPOMBIIIJIEHHBIX MMPOU3BOJICTB),
3HAKOBbIE, WJU CHUMBOJIbHBIC (CHUMBOJIBI AJIEMEHTOB, (DOPMYJbI BEIIECTB, YpaBHEHUS
peakiuit).

XuMHUYecKkue 3Haku U GopmMyJibl. XUMUYECKUN dJIEMEHT. XUMHUUYECKHe 3Haku. Mx
o003HavYeHUE, TPOU3HOIICHUE. XUMUYecKre GopMysibl BemecTB. [IpocThie U CloKHBIC
BemecTBa. MHmekcel u koddduimentsl. KauecTBEHHBI M KOJWYECTBEHHBIM COCTaB
BEILECTBA.

XuMus W (Qu3nuKa. YHUBEpPCAJbHBIM XapakTep MOJIOKEHUN MOJIEKYISIPHO-
KHUHETHYeCKOM Teopuu. lIoHATHS «aToM», «MOJeKyaa», «uoH». CTpoeHue BellecTBa.
Kpucrainuueckoe cocrosiHue BemlecTBa. KpHUCTAINIMYECKHE PpEIIETKH TBEPABIX
BemiectB. Juddys3us. bpoyHoBckoe nBmkeHue. BemiectBa MOJEKYJISpPHOrO U
HEMOJIEKYJISIPHOTO CTPOCHMUSI.

ArperaTHbie cocTosiHUS BellecTB. [loHsATHE 00 arperaTHOM COCTOSTHUU BEIECTBA.
duznyeckue U XUMHUYECKHe siBeHUsA. ['a3000pa3Hble, KUAKWE W TBEPIbIC BEIIECTBA.
AMopdHBIe BelecTBa.

Xumus u reorpadus. Crtpoenue 3emiuu: sSapo, MaHTus, kopa. Jlurocdepa.
MuHepanbl W TOpPHbIE MOPOJbI. MarMarudeckue M OcCaJouyHble (HEOPraHWYECKHE U
OpraHUYECKHUE, B TOM YHUCJIE U TOPIOYUE) MOPOIBI.

Xumust v Ouosiorusi. XMMHUYECKHH COCTaB KUBOH KJICTKH: HEOpPTaHUYEeCKHEe (Boaa
U MHHEpaJbHBIE COJIM) W OpraHuveckue (OenKu, >KUPBI, YIJICBOJbI, BHUTAMHHBI)
BelecTBa.buomornueckass poiib BOJBI B JKMBOM KieTke. DoTocwHTe3. XIIOpoduiLI.
buonoruyeckoe 3HaueHHE KUPOB, OCIKOB, FHUPHBIX MACelN, yriIeBOJOB U BUTAMUHOB
JUISL )KU3HEIESITEIbHOCTH OPTraHUu3MOB.

KauectBennble peakunn B xumuu. KauecTtBeHHble peakuuu. PacnoznaBanue
BEIIIECTB C MOMOIIbIO KAYECTBEHHBIX peaKInil. AHaIUTHYECKU curdai. OnpenenseMoe
BEIIECTBO U PEAKTHUB HA HETO.

Texnuka 6e3omacHOCTH. Mepbl OKa3aHUs MEPBOI TTOMOIIIH.

O6opynoBanne xumudeckoi mabopatopuu. JlaGopaTopHas mocyma. PeakTusebl.
Ocob6eHHOoCTHPabOTHI B 1abOpaTOpHUH.

Pacnionoxenue 3meKTpUYECKUX BBIKIIFOYATENEH, BOJOPOBOAHBIX KPAHOB,

CPEJICTBIIOXKAPOTYILICHHUS, MEAULIMHCKON aNTEUYKH MEPBOU
MOMOIIIN B KaOUHETE.
Jemoncmpayuu
e Komnexkuuss pazauuHbix npeaMeroB win ¢ororpaduil mpeaMeroB U3
AJTIOMUHHUS JJ1s1 WIUTIOCTPALUHA UAEU «CBOMCTBA — IMPUMEHECHUE.
e VYyeOGHOe 00OpyIOBaHME, HCMOJIB3yeMOE€ Ha ypokax (pu3uku, OUOJIOTrHuw,



reorpauu U XUMHUHU.

e DOnekTtpodopHas mamuHa B aelictBuu. ['eorpaduueckue moaenu (riodyc,
kapTa). buonornueckne monenu (MyJIsDKM OpPraHOB M CHCTEM OpPraHOB pPacTEHHM,
KUBOTHBIX W dYeloBeka). DHU3NYECKHEe W XUMHUYECKHE MOJENINd aTOMOB, MOJIEKYI
BEIIECTB U KPUCTAIUTMYECKHUX PELIETOK.

e (OOBeMHBIC U MAPOCTEP>KHEBBIE MOJICTH BOABI, YTICKUCIOTO U CEPHUCTOTO
ra3oB, METaHa.

e OOpa3upl TBEPABIX BELIECTB KPUCTALIMYECKOTO CTpoeHus. Monenu
KPUCTAJUTMYECKUX PEIIETOK.

e Boga B Tpex arperaTHbIX COCTOSHUAX. KOJUIEKIHSI KpHUCTATUYECKUX U
aMOp(HBIX BEIIECTB U U3JIEIUN U3 HUX.

o Komnexmus MuHEpasioB (JIa3ypHT, KOPYH/, XadIbKOMUPUT, (DIFOOPUT, TAJINT).

o Komnekuusi ropHbIx mopoji (TpaHuT, pa3iuyHble (POPMBI KalblUTa —
MeJ, MpaMop,U3BECTHSIK).
o Komnekuus roprounx uckonaeMbix (HeTb, KAMEHHBINH YTOJb, CIAHIBI,

Topd).
Jlemoncmpayuonnsle IKcnepumenmal
e Hayunoe nHabntoneHue u ero onucanue. M3ydenue cTpoeHus IIaMeHH.
e CnupTtoBas dKCTpakIius XJa0poduiia U3 3eJICHbIX JTUCTHEB PACTCHUM.
o «llepenuBanue» yrieKuCiIoro ra3a B CTakaH Ha ypaBHOBEIIEHHBIX BECax.
o KauecTtBennas peakius Ha kuciopoa. KauecTBeHHas peakius Ha
YIJIEKUCIIBIN Ta3.
Jlabopamopnuie onvimot
e PacnpocrtpaneHue 3amaxa 0JI€KOJIOHA, TyXOB WX J1€30/I0paHTa KaK IpoLecC
nuddys3uu.
o Habmonenue 6pOyHOBCKOTO JBUKEHUS YACTUUEK YEPHOU TYIIH MO/
MUKPOCKOIIOM.
e Jluddy3us nepManranara Kajaus B JKeJaTHHE.
e OOGHapyxeHue d(UPHBIX Macel B anleIbCHHOBON KOPOUKE.
e N3yueHue rpaHuTa ¢ IOMOILIbIO YBEIUYUTEILHOTO CTEKIIA.
e OrmpeneneHue coaepKkaHusl BOJbl B pACTCHUHU.
e OOnHapyxeHHe Maciia B CEeMEHaX MOJICOTHEYHUKA U TPEIIKOTO opexa.
e OOnapyxeHHe KpaxMala B MIIIEHUYHON MYKe.
e B3saummopelicTBue ackOpOMHOBOW KHUCJIOTHI ¢ HOJIOM (OmpeiesieHne
BuTamMuHa C Bpa3IUYHBIX COKaX).
o IlponyBaHue BbIABIXa€MOIO BO3/lyXa YEPE3 U3BECTKOBYIO BOJY.
e OOnapyxeHHe H3BECTKOBOW BOABI CPEIH PA3TUIHBIX BEIIECTB.
Jomawinue onvimaol
o U3roroBnenue Mmojeneil MONIEKyl XUMUYECKUX BEIIECTB U3 MJIACTUIIMHA.
e Jluddys3us caxapa B BOJeE.
e OmbITHI C MYCTON 3aKPHITON MIACTUKOBOW OYTBHUIKOM.
e OOnHapyxeHHe KpaxMaia B MPOAyKTaX MATAHUS; sIOTOKaX.
Ilpakmuueckan paboma Ne 1-2. 3HakOMCTBO ¢ JT1a0OPATOPHBIM 0O0OPYIOBAHUEM.
[TpaBunatexuuku 6e3onacHocTH. «IllecTs mpaBwui TEXHUKHA 0€30MTACHOCTH.
Ilpakmuueckasn paboma Ne 3-5. «TumoBble mpaBWia TEXHUKU JTAOOPATOPHBIX
pabot. JlabopatopHoe oOopymoBaHue M Tocyaa. PaboTa co CIHPTOBKOM, C Becamw,
MepHOM mnocyaoil. ApeomeTpbl. Pabora ¢ xumudeckumu peaktuBaMu. OdopmiieHue
X0Jla JKCIEpUMEHTa M ero pe3yiabTaToB». «HaOmionenne 3a ropsiiieil CBEYOU.
YerpoilcTBO U paboTa CIUPTOBKUY.



Tema 2. OTH 00bIYHBIE HeOObIUHBIE BelllecTBa (19 yacoB)

BemecTBa BOKpyr Hac, X 3HAYEHHE JIJISl YEJIOBEKA.

Ponb moBapeHHOI coiau B 0OOMEHE BEILECTB YEJIOBEKa U KUBOTHBIX. CoJeBoil
OaslaHc B opraHu3zMmeyenoBeka. [lomydeHre noBapeHHOW COM U €€ OYUCTKA.

Kpucramibl 6onbiine u Mmanenbkue. Kak pactyT kpuctaiibsl? MeTo/ sl BeIpaliuBaHUs
KpPHUCTAJLIOB.

I'unpocdepa. KpyroBopoT Boibl B IpUpO/E, €r0 3HAYEHUE B COXPAHEHUU
MPUPOAHOTO PaBHOBECHS.

Bona. Bona B macmtabe rutanetsl. Bosa B opranusme yenoseka. [IpecHast Boga u e
3amachl. JKOJIOTHYECKUE MTPOOIEMBbl YUCTOU BOJIBI.

XKectkocTh BoAbI, BUIBl. MeTOAbI, IPUMEHSEMBbIE 111 OUMCTKU BOJIBI, UX
¢ pexTuBHOCTB. UTO TakOe KUCIOTHBIE AOKIU U KaK OHU 00pa3ytorcs? POTHUKOBBIE BOJIBI.

Ilpakmuueckan paboma No6-8:«OuncTKa 3arpsA3HECHHON MOBAPEHHOM COH.
BripamyBaHMeKpUCTAIIOB ~ TMOBApEeHHOM coiM. BripaninBanue KpUCTAINIOB METHOTO U
KEJIE3HOT0 KYIOPOCOB METOJOM MEJJICHHOTO MCMApPEHUS HACBIIIIEHHOTO PacTBOPay.

Ilpakmuueckan  paooma  Ne9-11:«CrnocoObt  ouuctkun  Boawsl. CpaBHEHHE
BOJIONIPOBOJIHOM M TEXHUUYECKOW BOJABI MO 3amaxy, LBETY, MPO3PavHOCTH, IIOTHOCTH, pH,
ONpEJICICHUIO TEeMIEepaTypbl KHUIEHUS BOJbI, HAJUYMIO OCaJKa TIOCJIE OTCTauBaHMS,
NPUTOJHOCTH IS UCTIOB30BaHMsl. VccnenoBanue ocaikoBy.

Ilpakmuueckan paboma Nel2-13:«OmnpeneneHre U yCTpaHEHHUE )KECTKOCTH BOJIBIY.

Ilpumeyanue: O4nucTKa BOJBI OT TBEPABIX MPUMECEH, OT KHIKUX U Ta3000pa3HbIX
BemecTB. (B3Becu:necok + H,O; men + HyO; macno + H20O; HoO + depHuiia, BOpOHKa,
buneTp, KOI0a, NeTUTEIbHAS BOPOHKA, BRIMAPUTEIIbHAS YalllKa, CIIUPTOBKA, CITUYKH,
nepKaTeNb i MpoOUpPKH, TpoOupku.) JKecTKoCTh BOABI: MOCTOSIHHAS, BpeMEHHas,
obmas. CriocoOsl ycTpaHeHus xecTKocTH Boibl. (O6pasiel Bojbl; Na,COs, Ca(OH),,
HarpeBaHue, CIIMPTOBKA, CIIMYKH, JIEPKATEIb JJIs1 TPOOHPKH, MPOOUPKH. )

Tema 3. SIBaenusi, npoucxoasimue ¢ Bemecrsamu (11 yacon)

Paznenenune cmeceir. CnocoObl pasnelieHHs: cMeceid M OYHCTKAa BEIIECTB.
Hekotopele mnpocTeiiime crnocoObl pa3ielieHus CMECceil: IMpoceuBaHUEe, pa3JeieHue
cMecel TMOPOIIKOB JKejle3a W CEphl, OTCTaMBaHHUE, JACKaHTaIWs, IEHTPU(YTHpOBaHUE,
paszeieHrue ¢ TMOMOIIBI0 JEIUTENbHOW BOPOHKH, (uinbTpoBaHue. DUIBTPOBaHHE B
nabopaTtopuu, ObITY U Ha ipousBojacTBe. [lonsiTHe o dpunpTpare. Ancop6Ouus. [lonsTue
00 azacopOImu u agcopOeHTax. AKTUBUPOBAHHBIM YTrojib KaK BaKHEUIIUN ancopOeHT.
Y CTpolcTBO TPOTUBOrasa.

Huctumnsinus, wian neperoHka. Juctunmnsiuust (meperoHka) Kak Mpolece
BBIJICJICHUSI BEIlECTBA U3 KUJKOW cmecu. JlucTuiinpoBaHHass Boja M 0OOJacTu ee
npuMeHenus. Kpucramnuzanus win BeinapuBanue. Kpucrannuzaius u BelapyuBaHKE B
nabopaTopuu (KpUCTAILTU3ATOPBI U (papPOPOBBIC YAIIKH /IS BHITAPUBAHUS) U IPUPOJIE.
[leperonka nedgtu. Hedrenmpoaykrsl. @pakiimoHHas TIEPETOHKAKUIKOTO BO3IyXa.

XUMUYECKNE PpEAKIUU. YCIOBUS MPOTCKAHUS W NPEKPALICHUS XUMUYECKUX
peakunii. XMMHYECKHE PEAKIIMU KAaK MPOLECC NPEBPALICHUSI OJHUX BELIECTB B APYTHE.
VYcnoBusi npoTekaHuss XUMUYECKUX peakiuil. ConpukOCHOBEHUE (KOHTAKT) BEIECTB,
HarpeBanue. Kartanuzarop. MHrubutop. YnpapieHue peakusiMu TOpEHUsI.

[Ipr3Haky XxuMHYEeCKUX peakuuil. [Ipu3HaKM XMMHUUYECKHX PEaKUHil: U3MEHEHUE
1[BeTa, OOpa3oBaHUE OCaJKa, PACTBOPEHHUE IIOJYYEHHOTO OCaJKa, BBIJCIICHHE Tas3a,
MOSIBJICHUE 3aI1aXa, BBIACIECHUE U HU MOTJIOIIEHUE TETUIOTHI.



Jemoncmpayuu
o Ouibtp HloTTa. Boponka broxnepa. ¥YcraHoBka 11t UIBTPOBaHUS MOA
BaKyyMOM.
o PecnupartopHbIE MaCKU U MapJIeBbIE OBSA3KH.
e IIpoTuBoras u ero yCTpomucTBo.
o Komnekuus «HedTs 1 HEPTEPOAYKTBI».
Jemoncmpayuonnsie IKCnEPUMEHMbL
o Paszgenenue cMecu NOPOIIKA CEPBI U JKEJIE3HBIX OMUIIOK.
o Paszgenenue cMecu NopoIKa cepsl U MeECKa.
o Paszgenenue cMecH BOJBI M PACTUTEIBHOTO Macia ¢ OMOIIBIO HETUTEITBHON
BOPOHKU.
o [lonydeHue OTUCTUINIMPOBAHHOM BOJIBI C MOMOIIBIO J1A0OPATOPHOU
YCTAHOBKH JJISITIEPETOHKH JKHJIKOCTEM.
o Paznenenue cmecu nepMaHraHara u AMXpomara Kajius crnocoooM
KpUCTAJUTU3ALU Y.
o B3sanmojelicTBue KENE3HbIX OMWIOK U MOPOIIKA CEpPhl IPU HArPEBAHUH.
o [lomyuyeHue yriekucioro raza B3auMoOJAEHCTBUEM MpaMopa ¢ KUCIOTOU U
0OHapy>KEHHUEEro ¢ MOMOIIBIO U3BECTKOBOW BOJIBI.
o Karanurnueckoe pasiioxKeHue MEPOKCHJa BOJIOPOJA
(kaTayM3aTop — nuokcuamapranmna (1V)).
e OOHapyxeHHe pacTBOpPA LIEJI0UYHU C OMOIIBIO UHIANKATOPA.
e B3sanmopelicTBue pacTBopa nepMaHraHaTa Kajlus U pacTBOpa AUXpomara
KaJusi CpacTBOPOM CYJIb(PUTA HATPHUS.
e BzaumopelicTBre pacTBOpa repMaHTraHaTa Kajius ¢ aCKOpOMHOBOM KUCIOTOM.
e BzaumopelicTBue XJopuaa )ejes3a ¢ JKeJITOM KPOBSIHOU COJIBIO U
TUAPOKCUIOM HATpHsL.
e BzaumopeiictBue runpokcuaa xenesa (I11) ¢ pacTBopoM COJITHON KUCTOTHI.
Jlabopamopnuie onvimol
e AzcopOuus KyKypy3HbIMHU NAJOYKaMH [TapOB MaXy4rX BEIIECTB.
e l3ydeHue yCTpOMCTBA 3aKUTAJIKU U IUIAMEHU.
Jlomawnue onvimul
o Paznenenue cmecu Cyxoro MoJIOKa M peYHOTO MeCKa.
e OrcranBaHue B3BECU NOPOUIKA JIJISl YUCTKH MOCYABI B BOJIE U €€ IEKAHTALUS.

e AzncopOIusi akKTUBUPOBAHHBIM yTJIEM KPACSIIUX BEIIECTB METCU-KOJIBI.
e PactBopenue B Bojie Tabnetku actmpuna YIICA.
o [lpuroroBieHue U3BECTKOBOM BOJBI U OMBITHI C HEW.
o U 3zyuenne cocraa CMC.

Ilpakmuueckan padoma Ne 14. BeipaniuBaHue KpUCTAIJIOB COJIM (JOMALIHUN
AKCHEPUMEHT).

Ilpakmuueckan padoma Ne 15. OuncTKa MNOBAPEHHOU COJIH.

Ilpakmuueckasn pavoma Ne 16. VIzydaerue nporiecca KOPpO3HH Keesa.



Tema 4. Paccka3bl no xumuu (11 4acoB)
Yuenuueckan kongpepenyusa. «Brinaromuecs pycCKue y4eHbIe-XUMUKN.
«HcTopus Xumun».

Konkypc coodowenuil yuawuxcsa. «Moe 1100MM0e XUMHYECKOE BEILIECTBOY
(OTKpBITHE, TOJTyYEHUE U 3HAUCHHE).

Konkypc yuenuueckux npoekmog. KOHKypC MOCBSIIEH U3YYEHUIO XUMHUECKUX
peaKIuu.

[ToaroroBka u 3amura TBOPUYECKUX OTYETOB O IMIPOBEAECHHOU UCCIIEA0BATEIBCKOU
pabore.

JlaHHbIE 3aHATUS TPOBOASATCA B (OpME «KPYIJIOTO CTOJa» WM IIKOJIBHOU
KoH(epeHIuu (B TeYeHUE Troja). Yyamiuecs BBICTYNAIOT C KPaTKUMH TBOPYECKUMU
oTYeTaMM TIO M3Y4YEHHBIM TIpo0JeMaM, pPacCKa3blBAIOT O pe3yjibTaTax CBOUX
HUCCJICJOBAHU.

Tema 5. Xumusi B 6bITy (13 4acos)

Bunpl O6ITOBBIX XUMUKATOB. MBLUTO 1 MOtOIIIHE cpeacTBa. Cou U IIEJI0UU B COCTaBe
MOIOIIUXCPEICTB. XUMUHUCTKA HA JIOMY.

XKectkocTh BoAbl. YMsruenue Boabl.Cosla NUILEeBask UIW JBYYTIJIEKUCIIBIN HATPUI U
ero cBoicTBa. OnacHbIi OpaT NMUILEBOM COABI — COJIa KalbIIMHUPOBaHHas. YeM mosie3Ha
MUIIEeBas COJla U MOKET JIMOHA OBITh OMACHOM.

XHUMHS ¥ IpUTroTOBJIEHNE NMUIIK.CTOJIOBBIN YKCYC U YKCYCHast acceHusa. CBONCTBA
YKCYCHOMKHUCIIOTHI U €€ (PU3UOJIOTUYECKOE BO3/IEHCTBHE.

Xumus U ofiexk1a. BoJOKHO 1oJ] yBEIMUUTEIbHBIM CTEKIOM.

AnTe4HbId Mo U ero cBoiicTBa. [loyeMy Mo Ha/l0 JepKaTh B INIOTHO3AKYITOPEHHOM
CKJISTHKE.

«3eneHKa» WM pacTBOpP OPHILIMAHTOBOTO 3eJI¢HOr0. HeoObIuHbIe CBOMCTBA OOBIYHOM
3€JICHKU. ACTIUPHUH WIH alleTUICAIMIIMIOBAs KUCIOTa U €ro cBoMcTBa. UTo mosne3Hee:
actiupuH unu yncaput.llepexucs Bogopoaa u ruaponeput. CBOICTBa MEPEKUCH BOJOPOIA.

IlepmanraHar kajiusi, MapraHIlOBOKHUCIIBIA KAJIMM, OH K€ — «MapraHLIOBKay.
HeoObrunbie cBolicTBamMapraHiioBku. Kakyro OomacHOCTh MOXKET MPEACTABIIATh
MapraHioBKa.

Hy>xna nu B qomarnneii anrteuke 6opHas kuciora. Ctapble JJeKapcTBa, Kak ¢ HUMH
MOCTYHUTb.

UYero He XBaTaeT B BAILIEH aIllTEUKE.

Ilpakmuueckaa paooma Ne 17:V13y4eHre TEKCTUIBHBIX BOJOKOH MO KOJUIEKIIHUH.
[Ipocretimme criocoObl ONpeIeTICHUs TUTIA BOJIOKHA.

Ilpakmuueckasn pavoma Ne 18.Y najieHue NsATEH.

Ilpakmuueckan padoma Ne 19:Y nanenne HaKUU C YMaJTUPOBAHHOMN MOCY/IbI U
peoTBpalleHre ee 00pa3oBaHusA(JOMAIIHUN SKCIIEPUMEHT).

Ilpakmuueckasn pavoma Ne 20. HeoObIYHBIC OIIBITHI.



H.JIaHI/IpyeMble pe3yJabTaTbl

JIMYHOCTHBIE U METAIIPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA
KYPCA TIPOI'PAMMBI

CucTeMHO — IEeSITENbHOCTHBIN MOXO/, JEKAIIUN B OCHOBE CTaHAAPTAa,

IPEATOJIAraeT:

- OmpenesieHue eI U OCHOBHOTO Pe3yJibTaTa 00pa3oBaHUs KaK BOCIIUTAHUE U
pa3BUTHE JIUYHOCTH 00YYAIOLIUXCS, TO3TOMY CTaHJIapT YCTaHABIMBAET TPEOOBaHUS K
pe3ysbTaTaM 00y4YaroIKXCsl HE TOJBKO MPEAMETHBIM, a B IEPBYIO OUEPEIb
JUYHOCTHBIM U METAIPEIMETHBIM.

MeranpenMeTHbIE Pe3yJIbTAaThl IPEACTABISAIOT COO0 OCBOCHHbIE
oOy4aromMuMHCs YHUBEPCAJIbHbIE yueOHbIe 1eCcTBUS (TI03HABATENIbHbBIE, PETYIISITUBHBIC
1 KOMMYHHUKaTHUBHbIE), 00ECIIeUMBAIOIIME OBIAICHUE KIIFOUEBBIMU KOMITETCHIIUSIMHU.
JIMYHOCTHBIE pe3yabTaThl MPEACTABISIOTCOO0N OCBOCHHbBIE JTUYHOCTHBIE Y'Y /.

OcBoeHue MporpaMmbl 00yJarOIITUMHUCS TTO3BOJIUT MOJIYYUTh CICAYIOIINE PE3YIbTAThI:

- B cdepe pa3BuTHs JUYHOCTHBIX YHUBEPCAJIBHBIX YU€OHBIX JeHCTBHH
CO3/71aTh YCJIOBHS 1JI1 (POPMHUPOBAHMUSL:

* OCHOB COLHMAIbHBIX KOMIIETEHIINH (BKIIOUAs IIEHHOCTHO-CMBICIIOBBIC

YCTaHOBKH MMOPaIbHBIE HOPMBI, OIIBIT COIIUANIBHBIX U
MEKJIMYHOCTHBIX OTHOIICHUN);

« TOTOBHOCTH U CITOCOOHOCTH K MEepexo1y K caMoo0pa3oBaHUIO HA

OCHOBE y4eOHO-I103HABaTEeIbHOW MOTHBAIIUU.

B cdepe pa3BuTHs KOMMYHMKATHBHBIX YHHMBEPCAJIBbHBIX YU4eOHBIX JdeilcTBUI

IporpamMma CrocoOCTBYET:

« GOpMUPOBAHUIO JEHCTBUN MO OpraHU3alMd U I[UJIAHUPOBAHUIO Yy4eOHOTO
COTPYIHMYECTBA C YYHUTENIeM M CBEPCTHUKAMH, YyMEHHH paboTaTh B TpYIIe
UIPUOOPETEHUIO OTBITa TaKOW palOoThl, MPAKTUYECKOMY OCBOCHHIO MOPAIbHO-
ATUYECKUX M MICUXOJIOTMYECKUX MPUHIIUIIOB OOIIEHUS i COTPYIHUYECTBA;

* IPAKTUYECKOMY OCBOCHHUIO YMEHHUH, COCTABIIAIOIINX OCHOBY KOMMYHUKAaTHUBHOMN

KOMIIETEHTHOCTH: CTaBUTh M peIaTh MHOTr00Opa3Hble KOMMYHUKATHBHBIC

3a/1a4y;

NEUCTBOBATh C YYE€TOM MO3ULUU JIPYrOr0 M YMETh COTJIACOBBIBATh CBOM JECHCTBUS;
yCTaHABIMBATh W TMOAJNEPKUBATH HEOOXOIMMBIE KOHTAaKThl C JPYTUMHU JIOJIbBMU;
YIOBJIETBOPHUTEILHO BIaJ€Th HOPMAMH U TEXHUKOUW OOIICHMS.
[IpuoputeTHOE BHUMAHUE YAENACTCINMO3HABATEIbHBIM YHHBEPCAJbHBIM Y4eOHBIM
AEeCTBUAM:
* IPAKTUYECKOMY OCBOCHMUIO 00y4aIOINMHUCIOCHOB MIPOEKTHO -
HCCIIEIOBATENBCKOM JIESITENbHOCTH;
* IPAKTUYECKOMY OCBOCHHIO METOJOB IMO3HAHUS, MCIOJB3YEMBIX B Pa3IMYHBIX
obOnmacTsax 3HaHWS H cdepax KyIbTypbl, COOTBETCTBYIOIIETO WM WHCTPYMEHTApHs W
MOHATHUITHOTO amnmapara, peryasipHOMY OOpaIleHrIo B yueOHOM TpoIiecce K UCTIOIb30BaHUIO
00111ey4eOHBIX YMEHH, 3HAKOBO- CUMBOJIMUECKUX CPEJICTB, IIMPOKOTO CIEKTPa JOTUYECKUX
JNEUCTBUN U ONIEPALUU.
-B  cdepe pa3BuTHsS ~ peryJSiTHBHBIX  YHHMBEPCAJBbHBIX  Y4eOHBIX
A CTBUUIIPUOPUTETHOE BHUMAaHHUE YAEIAETCS bopMupOBaHUIO NEUCTBUN
LeJIeNOIaraHus, BKIIIoYasi CIOCOOHOCTh CTaBUTh HOBbIE yueOHblE 1€MW W 3aj]add,
IJTAHUPOBATh UXPEATH3ALIUIO.
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