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IlosicHuTeIbLHAA 3aMHCKA

HanpagsieHHocThb (poduiib) 001Iepa3BUBAOIIEH TPOTPAMMBL: €CTECTBEHHO-HAyYHASI.
AKTYaJIbHOCTh TIpOrpamMmbl. B coBpeMEHHOM 0O0IIeCTBE B BOCHHTAHUU OOYYAIOUIMXCA AaKIEHT
nenaercs Ha (OPMHUPOBAHHME JIMYHOCTH, CIIOCOOHOH CaMOCTOATENBHO MBICIHTh, J00BIBaTH H
MPUMEHSTh 3HAHUS, YETKO IJIAaHUPOBATh JEHCTBHs, COTpyaHUYATh. [IpnoOpeTennio oOydaromuMucs
(YHKIMOHATBPHOTO  HaBbIKA  HMCCIENOBAaHMSA  KaKk  YHMBEPCAJBHOTO  croco0a  OCBOCHHSA
NEHCTBUTENFHOCTH  CHOCOOCTBYET — y4eOHO-HCCIeOBaTeIbCKasi  ACSTENbHOCTh. Y YEHHUYECKOE
UCCIIC/IOBAaHNE MO XHMMHUHU CIIOCOOCTBYET NPUOOPETEHUIO HABBHIKOB HAYYHOTO aHaju3a SBICHHUH
MPUPO/IBI, OCMBICIICHUIO B3aUMOJEUCTBUS 0OIIecTBa U npupoisl .CoBpeMEeHHbIN 00pa30BaTENIbHbIN
mporecc HeMbIcIuM 0e3 ToHMCKa HOBBIX, Oosiee 3((EKTUBHBIX TEXHOJOTHH, NPU3BAHHBIX
COJICHICTBOBATh PAa3BUTHIO TBOPUYECKUX CIOCOOHOCTEM neTel, (GOpMUPOBAHUIO HABBIKOB CAMOPAa3BUTHUS
U caMo0o0pa3oBaHMA. OTHM TpeOOBaHUSM B TIOJHOM Mepe OTBEYaeT OSKCIEpPUMEHTAIbHAs
NesITeNIbHOCTh, OCHOBaHHAs HAa BO3POCHIMX TPeOOBAaHUSX K YHHUBEpCATbHOCTH 3HaHHWH. PeGeHok cam
nmo cebe yKe SBISETCS HCCIENOBATEIeM, TPOSBIAA JKMBOH MHTEpEC K PaszIMYHOTO poja
UCCIIEIOBATENLCKON JIeATENbHOCTH, B YAaCTHOCTH — K JKCHEpUMEHTUpoBaHWIo. Hama mnporpamma
IIOMOraeT peOeHKY OCBOUTDH a3bl IKCIEPUMEHTAIbHOM PabOThI, pa3BUBAET MBICIUTENbHbBIE ONEpalH,
CTHUMYJIUPYET TI03HABATEIbHYI0 aKTHBHOCTH U JIO003HATEIBHOCTH, (POPMHUPYET HHTEPEC K MPUPOJIE, K
UCCIIEIOBAHUAM. OKCIIEpUMEHTANIbHAS JIEATENIbHOCTh IIKOJBHUKOB SBISETCS OJHUM M3 METOJIOB
pa3BUBaIONIEr0 (JINYHOCTHO-OPUEHTHPOBAHHOTO) OOYYEeHHs, HAMpaBIEHHOTO Ha (OPMHPOBAHUE
CaMOCTOSITENIbHBIX HCCJIEIOBATEILCKUX yMEHUH (MOCTaHOBKAa Mpobiembl, cOop u 00paboTka
uHpOpMaNNH, TPOBEJCHUE IKCIIEPUMEHTOB, aHAJU3 TOJYYEHHBIX pe3ynabTaTtoB). IIpencraBienHas B
IporpaMMe CHCT€Ma pPa3HOOOpa3HBIX OIBITOB M SKCIEPUMEHTOB CHOCOOCTBYET (HOPMHUPOBAHHIO
LEICYCTPEMIICHHOCTH, Pa3BUTHUIO TBOPYECKUX CIHOCOOHOCTEH W MPEANOCHUIOK JIOTMYECKOTO
MBILIUIEHUS,, OOBEIUHSECT 3HAHMs, TOJIy4YeHHblE B XOJ€ HKCIEPUMEHTHUPOBAHHs, IIOMOTraeT
chopMupoBaTh HaBbIKM Oe3ormacHoro moseneHust B ObiTy. Mcmonb3oBanune MKT — texHomnoruit B
Iporecce OCBOEHHMsSI TMPOrpaMMbl  CIOCOOCTBYET (POPMHUPOBAHUIO 0COOOTO THIA MBILIUICHUS,
XapaKTEepPU3YIOIIEToCs OTKPHITOCTHI0 UM THOKOCTBIO 10 OTHOIIEHHIO KO BCEMY HOBOMY, YMEHHUEM
BUJIETb OOBEKTHI U SIBICHUS BCECTOPOHHE B UX B3aUMOCBSI3H, CIOCOOHOCTBHIO HaXOAUTh 3((EeKTUBHBIC
BapHaHTbI PELICHUS PAa3IUYHbBIX TPOOIIEM.
ITporpamma mnpemgycmarpuBaeT (HOPMUPOBAHHE Yy Yy4aIIMXCs OOLIey4eOHBIX YMEHHUH M HaBBIKOB,
YHHUBEPCAJIbHBIX CIOCOOOB JAEATEILHOCTH U KIIIOUEBBIX KOMIIETEHIMI, YMEHHME CaMOCTOSITENBHO M
MOTHBHPOBAaHHO OPraHU30BBIBATH CBOIO IIO3HABATEIBHYIO 1€ATEIbHOCTb.
[IporpamMma cocraBieHa Ha OCHOBAaHUU CIEAYIOLIUX HOPMAaTUBHO-TIPAaBOBBIX aKTOB:

®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 ob6pazoanuu B Poccuiickoit deaeparumny;
2. [Ipuxaza Munucrepctsa npocsemieHuss PO ot 09.11.2018 r. Ne 196 «O6 yrBepxxkaenuu Ilopsaka
OpraHu3aIMK U OCYLIECTBICHHUS 00pa30BaTEIbHON A TEIbHOCTH MO JONOTHUTEIbHBIM
0011e00pa3oBaTeIbHBIM ITPOrpaMMam;
3.CanlluH 2.4.2.3172-14 «CaHuTapHO-31IUIEMUOJIOTHUECKUE TPEOOBAHUS K YCTPOMCTBY,
COJIEp’KaHUIO U OPTaHU3alMK peXUMa paboThl 00pa30BaTEIbHBIX YUPEKACHUN JOMOIHUTEIHHOTO
obpazoBanus nereit» ot 04.07.2014r. Ned1;
4. TTucema MunoOpHayku Poccun ot 11 nexabpst 2006 r. Ne 06-1844 «O ITpumepHBIX TpeOOBaHUAX K
IporpamMMam JIOMOJTHUTEIBHOTO 00pa30BaHus AETEH».
Anpecart nporpammsl: oOyuatomuecs 14-15 net (8-9 knaccsl), NPOSBIAIOMINX HHTEPEC K
uccnenoBaTenbckoiiesTenbHocTi. Coctas rpymimsl oT 7 10 10 o0ydaronuxcs.
Pexxum 3aHsaTHI: 3aHATHS TpoBoAATCS Ha rpynny 1 pa3 B Henento no 1 yacy, NpoaoKUTENbHOCTE 1
qaca 3aHaTus — 40 MUHYT.
O0beM U CPOK OCBOEHHS NPOrPaMMBbI:
Bcero — 72 gaca (9 mecsieB)
®opMbl 00yUeHHs: OYHasl, ayAUTOPHAsA, BHEAYIUTOPHAS B YCIOBUSIX KUBOU MPUPOBI, TPYIIIOBas,
MHIUBUAYAIbHO-TPYIIOBAS.
Buabl 3aHATHI: TEOPETUYECKUE U TPAKTUYECKHE 3aHATHS, Ta00paTOPHOE 3aHATUE, KPYTJIbIH
CTOJI,TPEHUHT, MacTep-Kjlacc, SKCKYPCHS U JIp.
DopMbI noJaBedeHHus HTOIrOB peaauzanumn JOMOJTHUTEIbLHON o0mepa3BuBalOLIeH
nporpaMmmsbl: 6ecea, CeMUHAp, MacTep-Kiacc, TBOPUECKUI OTUET, 3alIUTa MPOEKTa, KPYTJIbIi CTOII.



Hean nporpaMmbl: (QOpPMHPOBAaHHME U pacIIUpeHHEe Yy OOYyYaloIUXcs NPEeACTaBICHUs 00
OKpYXXarollel 1eHCTBUTEILHOCTH Yepe3 HCCIIEA0BATENbCKYIO JEITEIEHOCTD U SKCIICPUMEHT.
3amayaMm TpOrpaMMBbl SBJISIOTCS CIIEAYIOLIHE:
1) BocmuTaTe/IbHBIE:
- pa3BUTHE TBOPYECKOI aKTHBHOCTH, MHULIUATUBBI M CAMOCTOSATEIILHOCTH 00YYarOIIUXCS;
- (hopMHPOBAHHE ITO3UTUBHBIX, 3/I0POBBIX, IKOJIOTUIECKH OE30IaCHBIX OBITOBBIX MPUBBIYEK;
- OCYIIECTBJICHHE TPYAOBOI'O BOCIIMTAHHUS MMOCPEICTBOM pabOTHI C peakTUBaMu, 00OpYHOBaHHEM, B
nporecce padboThl Ha/l HOCTAHOBKOM ONBITOB M 00pabOTKOIl HX PE3yNIbTAaTOB;
- CO3/IaHUE MEJarOrMYeCKUX CUTYAIMid YCIICIIHOCTH JJIsi OBBIIICHUS! COOCTBEHHOW CAaMOOLICHKH U
craTyca o0y4aroNIuXcs B T1a3aX CBEPCTHUKOB, [IEIarOrOB U POJUTEIICH.
2) obyuaronue:
- IPUBUTh MHTEPEC K U3YYCHUIO YUeOHOTO TIpeiMeTa Xumus B 8 Kiiacce;
- YCOBEPILICHCTBOBAHNE HABBIKOB 110 XUMUYECKOMY IKCIIEPUMEHTY;;
- IOJIrOTOBKA O0YYAIOIIMXCS K MPAKTUYECKOM JACATSIbHOCTH;
- COBEpUICHCTBOBaHKE pabOThI C KOMITBIOTEPOM, ITOJrOTOBKA ITPE3EHTALNH, 3al[1Ta CBOMX paldoT;
- COBEpUICHCTBOBAaHNUE HABBIKOB HCCIICJOBATENBCKOW M MPOEKTHOW JEATEIbHOCTH;
- OBJIAJICHHE METOAaMH ITOMCKa HEOOX0IMMOH HHPOPMAIIHH.
3) pa3BuBamouIMe:
- pa3BHUTHE NO3HABATEIbHBIX HHTEPECOB H TBOPUECKHUX CIIOCOOHOCTEH;
- Ppa3BHUTHUE TMOJIOKHUTEILHOTO OTHOIICHHSI K OOYYCHHIO MYTEM CO3JIaHHs CHTYalluHl YAWBJICHUS,
3aHMMaTeILHOCTH, M1apaI0KCaIbHOCTH;
- (hopMHpOBaHHE HAYYHOTO MUPOBO33PCHUSI.



Conep:kanue o0yuyeHust
Tema 1. Xumusi B eHTpe ecrectBo3HaHus (18 yacos)

XuMus Kak 4acTb ecrecTBo3HaHud. [Ipenmer xumuu. XuMuss — 4YacTb €CTECTBO3HAHHS.
BzaumooTHomeHus: 4denoBeka M OKpyxkaromero Mupa. [Ipenmer xumun. dusnueckue Tena U
BeulecTBa. CBoiicTBa BeulecTB. [IprMeHeHNEe BEECTB HA OCHOBE UX CBOMCTB.

HabmtoieHue 1 3KCepuMeHT Kak METOJIbl U3y4eHHs] ecTeCTBO3HaHusl U XxuMuu. Habmronenue
KaK OCHOBHOW METOJI TIO3HAaHUS OKPY)KAIOLIero Mupa. Y ClIoBuUs MpoBeaeHus Habmoaenus. [umnoresa.
OkcnepumenT. BeiBoa. Ctpoenue miamenu. Jlaboparopus 1 000pyaoBaHHE.

MonenupoBanue. Mojens, MoxaenupoBanue. OCoOOEHHOCTH MOJEIMPOBAaHUS B reorpadud,
¢dusuke, Ounonoruu. Moaenu B Ouonoruu. Mymsoku. Moaenu B dusuke. DiekTpodopHas MaiiyHa.
I'eorpaduueckue Moaenu. XuMHUECKUE MOACIH: MPEAMETHBIE (MOJIEIN aTOMa, MOJIEKYJ, XUMHYECKIX
U TMPOMBIIUICHHBIX IPOU3BOJICTB), 3HAKOBBIC, WJIM CHUMBOJBbHBIE (CHUMBOJIBI AJIEMEHTOB, (OPMYIIbI
BELIECTB, YPABHEHMSI pEAKLIUiA).

Xumudeckue 3Haku W popmynbl. XUMHUYECKHH JJeMEHT. XHMHYecKue 3Haku. Mx
o003HaYeHHe, MPOU3HOIIEHHE. XuMHU4Yeckre (opmyisl BemecTB. IIpocThie W CIOKHBIE BENIECTBA.
Nupnexcel u koadduruentsl. KauecTBEHHBIN U KOTMYECTBEHHBIA COCTAB BEILIECTBA.

Xumus W (Qusuka. YHHBEPCAIbHBI XapakTep IOJIOKEHUH MOJEKYISIPHO-KHHETHYECKON
teopuu. [loHsaTus «atomy», «Mmoiekynay, «uon». CtpoeHue BemecTBa. Kpucramindyeckoe COCTOSHHE
BemiecTBa. Kpucramumdeckue pemietku TBepabix BemecTB. Auddysus. BpoyHOBCkoe IBMKEHHE.
BermecTBa MOEKyISPHOTO U HEMOJIEKYISIPHOTO CTPOCHHUSI.

ArperatHble cocTosiHuS BeulecTB. [IoHsATHE 00 arperaTHOM cocTOsiHUU BellecTBa. dusnueckue
U XUMUYECKUe sBieHus. ['a3000pa3Hble, )KUAKUE U TBEPAbIE BellecTBA. AMOP(HBIE BEIIeCTBA.

Xumus u reorpapus. Crpoenme 3emiu: sapo, MaHTHA, Kopa. Jlutochepa. Munepansl u
TOpHbIE MOPOJbl. MarmMaTH4ecKue M OcalouHble (HEOPraHUYECKHWEe U OPraHMYecKue, B TOM YUCIE U
TOpIOYHE) OPOJIbI.

Xumusa u Owmonorusi. XHUMHUECKUH COCTaB J>KMBOM KJIETKU: HeEopraHuyeckue (Boga u
MUHEpaJIbHbIE COJM) W OpraHudyeckue (OEnKH, >KUpBI, YIJIEBOAbI, BHUTAMHUHBI) BELIECTBA.
buonoruyeckass ponb Bojabl B kuBOM kieTke. dorocunTe3. Xnopodusi. buonorunueckoe 3HaueHHe
KHUPOB, OETIKOB, 3(PUPHBIX Macell, yIIeBOJOB U BUTAMUHOB JJIs AKU3HEAESITEIbHOCTH OPraHU3MOB.

KauecTBeHnsle peakuuu B XuMHU. KauecTBeHHble peakiuu. PacrozHaBaHue BELIECTB C
MTOMOIIBI0 KAUECTBEHHBIX peakiuil. AHanuTu4yeckuii curnan. OnpenensieMoe BEIeCTBO U PEAKTHB Ha
HETOo.

TexHuka 6e3omacHocTd. Mephl OKa3aHUs EPBOM MOMOILH.

O6opynoBanue xumudecko nmadoparopun. Jlaboparopras nocyna. Peaktubsl. OcoOeHHOCTH
paboThI B 1a00paTOpUH.

PacrionoxkeHne  5MEKTPUYECKMX — BBIKIIOYATENed, BOJONPOBOAHBIX  KPaHOB,  CPEICTB
MOKapOTYILIEHUs, MEIULIMHCKON anTeuKH MepBOM MOMOIIHY B KaOMHETE.

Hemoncmpayuu

o Komnekuusi pa3iuyHbIX NpeaMETOB WK (oTorpaduil mpeaMeToB U3 aalOMUHUS IS
WJUTIOCTPAIK UJIEU «CBOMCTBA — MPUMEHEHUE.

e VYyeOHOe 00OpynOBaHUE, UCIOJIb3YyeMOE Ha ypokax (hM3HKH, OHojoruu, reorpaduu u
XUMUHU.

e DOnektpodopHas MamuHa B JedctBuu. I'eorpaduueckue moxaenu (rimolyc, Kapra).
buonoruueckue moaenu (MyJsKU OPraHOB M CUCTEM OpPraHOB PacTEHUil, )KUBOTHBIX M YEJIOBEKA).
du3ndyecknue U XMMUUYECKNE MOJIENHN aTOMOB, MOJIEKYJI BELIECTB M KPUCTAININYECKUX PEIIETOK.

e (OObeMHbIE U IIAPOCTEP’KHEBBIE MOJEIH BObI, YIJIEKUCIOTO U CEPHUCTOrO Tra3oB,
MeTaHa.

e OOpa3upbl TBEPbIX BELIECTB KPUCTAIIMUYECKOTO CTpOeHUs. MoJenn KpUuCTalTn4eCcKIX
PEIIETOK.

e Bopa B Tpex arperaTHbIX COCTOSHMSX. KoOJIeKIusi KPUCTAIUIMUECKUX M aMOPQHBIX
BELIECTB U U3/IEIHNI U3 HUX.

e Komnexkuust wMuHEepanmoB  (JIa3ypuT, KOPYHI, XaJIbKOMHPUT, (DIOOPUT, TajuT).



e KoJsulekuus TOpHbIX NOpoA (IpaHUT, pa3inudHble (OPMBI KaJdblUTa — MEJ, Mpamop,
W3BECTHSIK).
e Komnekuus roprounx uckornaeMbix (HeTh, KAMEHHBIN YTOJIb, CIIAHIIBI, TOPD).
Jemoncmpayuonnsle IKcnepumennvl
e HayuHoe HaOnroieHue U ero onucanue. Mzyuenue cTpoeHus miaMeHu.
e CnupToBas SKCTPaAKIUS XJIOPOPHIUIA U3 3eJICHBIX JTUCTHEB PACTCHUH.
e «llepenuBanue» yriekuciaoro ra3a B CTakaH Ha yPaBHOBEILIEHHBIX Becax.
e KauecTBeHHas peakius Ha Kuciaopo. KauecTBeHHas peakius Ha yIrIIeKUCIIbI ras.
Jlabopamopnusie onvimut
e PacnpocTpaHeHue 3anaxa 01€K0JI0Ha, AyXOB WJIH J1€3010paHTa Kak mporecc 1updy3u.
Habnronenne O6poyHOBCKOTO ABMKEHHS YACTUYEK YEPHOU TYIIHU IO MUKPOCKOTIOM.
Huddysus mepmanranara Kajius B KeJIaTHHE.
Oo6napyxenue 3(pUpHBIX Macen B aleIbCHHOBON KOPOUKe.
N3ydeHue rpaHuTa ¢ NOMOILBIO YBEIUUUTEIBHOIO CTEKIIA.
Onpenenenne coaepkaHus BOJIbl B paCTEHUU.
OOHapy)xeHue Maciia B ceMeHax IOJICOTHEYHHMKA U IPELKOTO opexa.
OOHapyxeHue Kpaxmaia B MIIEHUYHON MyKe.
e BsaumojeiictBue ackopOMHOBOM KHUCIIOTHI ¢ HojxoM (ompenesnenue BuramuHa C B
Pa3IMYHbIX COKaX).
e [IpoagyBaHue BbIIBIXa€MOT0 BO3/IyXa Y€pPE3 U3BECTKOBYIO BOJY.
e (OOHapy’keHHe U3BECTKOBOM BOJIbI CPEIU Pa3IMUHBIX BELIECTB.
omawinue onvimul
e l3roroBieHue MozeIEH MOJIEKYJI XUMUYECKUX BELIECTB U3 MJIACTHIINHA.
o Jluddysus caxapa B BoJe.
e  OnbITHI ¢ MyCTOM 3aKPBITOM MIACTUKOBON OYTBIIKOM.
e OOHapyXeHHE KpaxMaJja B MPOAYKTaX MUTAHUS; I0JTOKAX.
Ilpakmuueckaa padoma Ne 1. 3HakoMcTBO ¢ sabopaTopHbIM oOopynoBaHueM. IIpaBuia
TeXHUKHU Oe3onacHocTU. «lllecTh mpaBuil TEXHUKHU O€30IaCHOCTH.
Ilpakmuueckaa pabdoma Ne 2-3 «PaboTa cO CHUPTOBKOW, C BecaMH, MEPHOH MOCYHOH.
Apeomerpsl. Pabora ¢ xumuueckumu peaktuBamu. OdopMmieHre Xoia HKCIEpUMEHTa M €ro
pe3yabTatoBy. «HabmoneHue 3a ropsieii cBeuoid. Y CcTpoHCTBO M pab0Ta CIIUPTOBKUY.

Tema 2. DTu 00bIYHbIE He0ObIYHbIE BemecTBa (11 yacoB)

BemectBa BOKpyr Hac, MX 3HA4E€HUE JJIS YellOBeKa.
Ponb moBapeHHOI conu B 0OMEHE BEIeCTB yelloBeKa U KHUBOTHBIX. CosieBOi OallaHC B OpraHusmMe
yenoBeka. [lonyueHnre moBapeHHON COJM M €€ OYUCTKA.
Kpucrannst 60npine u Manenbkue. Kak pactyt kpuctanasl? MeTo sl BhIpaliBaHUs KPUCTAIIOB.

I'mapocdepa. KpyroBopot BobI B IpUpPOE, €0 3HAUCHUE B COXPAHEHUH PUPOIHOTO PABHO-

BECHSI.

Bona. Boga B macmrabe mimanetsl. Bona B opranusme uenoseka. [IpecHas Bosa u e€ 3amachl.
DKosornyeckue npo0IeMbl YUCTON BOBI.
XecTkocTh BOABI, BUIBI. METOIBI, PUMEHSIEMBIE IS OYMCTKH BOJBI, X 3PPEKTUBHOCTD.
Yro Takoe KMCIOTHBIE TOKAU U KaK OHU 00pa3yrorcs? PoHUKOBBIE BOBI.
Ilpakxmuueckas paboma Ne4-5:« BelpaliuBaHie KpUCTaJUIOB  TTOBAPEHHOM COJIH.
BeipamyBanue KpHCTalIoB METHOTO U JKEJIE3HOTO KYIIOPOCOB METOIOM MEUIEHHOTO MCIIapEeHUs
HACBHIIIIEHHOTO PacTBOPay.
Ilpakmuueckas paboma No6-7:«CnocoObl o4MCTKH BOAbl. CpaBHEHHE BOJONPOBOJHOW U
TEXHUYECKOH BOJBI TIO 3amaxy, IBETY, MPO3PavyHOCTH, TUIOTHOCTH, pH, OompeneneHuio TemMreparypsl
KUIIEHUSI BOJBI, HAIMYMIO OC3JKa TIOCJI€ OTCTAauBaHMs, IPHUTOJHOCTH IS HCIOJIb30BaHUS.
Uccnenosanue ocagkoB).
Ilpakmuueckaa  paboma Ne8-9:«Onpenenenue u yCTpaHEHHE KECTKOCTHU BOJBD.



Ipumeyanue: OUnCTKA BOJBI OT TBEPIBIX MPUMECEH, OT KUAKUX U Tra3000pa3HbIX BemlecTB. (B3Becu:
necok + H,O; men + H,0O; macino + H,O; H,O + dgepuuna, BopoHnka, GpuibTp, Kojda, AeIUTEIbHAS
BOPOHKA, BHIMTAPUTENIbHAS YalllKa, CIUPTOBKA, CIUYKH, IEP>KATENb ISl POOUPKH, IPOOUPKH.)
XecTkocTb BOJIbI: MOCTOSTHHAS, BpeMeHHas, o60mas. CriocoObl yCTpaHEeHUs )KECTKOCTH BOJIBI.
(O6pasist Boasr; Nap;CO3, Ca(OH),, HarpeBaHue, CIMPTOBKA, CIIUYKH, IEPIKATENb JIJISl IPOOUPKH,
MpOOUPKH. )

Tema 3. SIBjenus, npoucxoasinue ¢ BemecTsamu (13 yacon)

Paznenenne cmeceif. CrmocoObl pas3zieneHuss cMmeceid W OYHMCTKAa BemlecTB. Hekoropsie
npocTeiiume crnocoObl pa3feNeHusl cMeceil: MpocenBaHue, pasieieHHe cMecel MOPOIIKOB JKene3a U
Cephbl, OTCTaWBaHWE, JEKAaHTAIus, IECHTPU(YTUpOBaHUE, pPa3ACICHUE C TOMOINBIO JETUTEIHLHOM
BOpOHKH, (unbTpoBaHue. DuiabTpoBaHue B JabopaTopuu, ObITY W Ha mnpousBojactBe. [lonsTne o
¢unpTpate. AncopoOums. [lonstre 00 anacopOumu u ancopOeHTax. AKTHBUPOBAHHBIA Yrolib Kak
BOKHEUIINN acopOeHT. Y CTPONCTBO MPOTHUBOTa3a.

Huctumisiiys, iy neperonka. Juctuisuus (meperoika) Kak Mmporecc BbIJCICHHUS BEIIeCTBa
U3 KUIKoW cmecu. JlucTuimpoBaHHas Bojga W oOiactu ee mnpuMeHeHHs. Kpucrtamnuzamus uiu
BbINapuBaHue. Kpucrainusanus v BeIIapuBaHUe B Jaboparopuu (KpUCTALTU3AaTOPEI U (haphopoBbie
Yalky 1S BelapuBanusi) u npupoje. [leperonka nedpru. Hedrenpoaykrel. @pakinoHHas meperoHka
YKHUJKOTO BO3/IyXa.

XYUMUYECKUE pPEaKIUu. YCIOBUS MPOTEKAaHUS W TMPEKPAIICHUS XUMUYECKUX DPEaKIIHid.
XUMHYECKHE PEAKIIUU KaK IMPOIIecC MPEBpallleHus] OJHUX BEIIECTB B JApYyrue. Y CIOBUS MPOTEKAHUS
XuMHUeckux peakuuii. ComnpukocHOBeHHE (KOHTAKT) BeEIIeCTB, HarpeBaHue. KaramuzaTop.
Wuruburop. YnpasieHue peakiusiMu TOPEHHUSL.

[Tpusnaku xuMudeckux peakiuil. Ilpu3HaKu XUMHYECKMX peaklUuid: H3MEHEHHE IIBEeTa,
oOpa3oBaHHME OCaJKa, PACTBOPEHHE IOJYUYEHHOTO OCaJKa, BBIACIICHHWE Tasa, IOSBICHHUE 3araxa,
BbIJIETICHUE U HU TIOTJIOMICHUE TETUIOTHI.

Hemoncmpayuu
e  Ouibtp lloTTa. Boponka broxHepa. ¥YcTaHoBKa /1711 UIBTPOBAHUS [10/] BAKYYMOM.
e PecniparopHble MacCKM 1 MapJieBbIE ITOBSI3KHU.
e [IpoTuBoOras u ero ycTpoucrso.
o Komrekuus «Hed1b u HeHTEIPOTYKTHI».
emoncmpayuonnsle IKcnepumenmot
e Pasgenenue cMecu MOPOLIKA CEPBI U JKETE3HBIX ONMUIIOK.
e Pasznenenue cmecu NMOPOIIKA CEPhI U MECKa.
e Paszgenenne cMecH BOJBI U PACTUTEIBHOTO MACIIA C IIOMOLIBIO HETUTEIBHOW BOPOHKH.
e JlonmyuyeHue TUCTUIUIMPOBAHHOM BOJIBI C MOMOIIBIO JJAOOPATOPHON YCTAaHOBKU JIs
MIEPETOHKH KUIKOCTEM.
e PazneneHue cMecH epMaHraHaTta u Juxpomara Kajausi criocoO0M KpHCTaUIU3aliHy.
e B3anMopnencTBue KeNe3HbIX OMUIIOK U ITOPOLIKA CEPbI IIPU HATPEBAHUH.
e JlomyueHue yriaeKuciioro raza B3auMoAeCTBHEM MpamMopa ¢ KUCIOTON U 0OHapyKeHue
€ro C IIOMOIIBIO U3BECTKOBOU BOJIBI.
e Karanutuyeckoe pasjokKeHHe TMepoKcHaa BOAOpOoAa (KaTaau3aTop — JAMOKCH]
maprania (1V)).
e OOGHapy>keHHe pacTBOpa LIEIOYH € TTOMOIIbI0 HHIUKATOPA.
e BsanmMmopeicTBre pacTBOpa MEpMaHraHaTa Kajlds M pacTBOpa AMXpomara Kaiaus C
pacTBOpOM Cyib(pUTa HATPUSI.
e BsaumozeiicTBue pacTBopa nepMaHIraHarta Kajius ¢ aCKOpOMHOBOW KHUCIOTOM.
e BsanMopeicTBre XJIOpUAA Keje3a € )KEITON KPOBIHOM COJIBIO U THAPOKCHIOM HATpPHSL.
e BzaumogeiictBue ruapokcuaa xenesa (I1I) ¢ pactBopom comstHON KUCTOTHI.
Jlabopamopnuie onvimol
e AncopOuust KyKypy3HbIMHU MaJIOYKaMH MAPOB MMAaXy4YHUX BEIIECTB.
e lI3yuyeHue ycTpoicTBa 32KUTAJIKU U IUIAMEHMU.
Jomawnue onvimol
e Pasgenenue cMecu Cyxoro MOJIOKa M peYHOTO IECKA.
e OtcranBaHMe B3BECH ITOPOLIKA JIJIs1 YUCTKU NIOCY/BI B BOJE U €€ IeKaHTalls.



AncopOuust akTUBHPOBAaHHBIM YTJIEM KpPACSIIMX BEIIECTB MENCU-KOJIBI.
PactBopenue B Bozae TabneTku actiupuna YIICA.
[IpuroroBneHne N3BECTKOBOM BOJIbI U OMBITHI C HEM.
e 3zyuenue cocraa CMC.
Ilpakmuueckasa paooma Ne 9. O4ncTKa TOBAPSHHOM COJIH.
Ilpakmuueckasa paboma Ne 10 V3yuenue npoiiecca KOppo3uu xKelesa.

Tema 4. Pacckasnl no xumuu (7 4acoB)

Yuenuueckan xongepenyusn. «Bpiarooimecs pyccKkue ydeHbIe-XUMUKHY. «VICTOPUS XUMUM.

Koukypc coodbwenuii yuamuxcsa. «Moe 1100MM0Oe XMMHYECKOE BEIIECTBO» (OTKPHITHE,
II0JIy4YEHUE U 3HAUEHUE).

Konkypc yuenuueckux npoexmog. KoHKypcC IMOCBSIICH H3yYCHHIO XUMUYCCKUX PCAKITUH.
[ToaroroBka u 3amMTa TBOPYECKUX OTUETOB O MPOBEACHHOMN HCCIIEI0BATENBCKOM paboTe.

JlaHHbBIC 3aHATHSA TPOBOAATCS B (DOPME «KPYIJIOTO CTOJa» WM IIKOJBHON KOH(epeHIuu (B
TCUCHHUC FOIla). anmnecsl BBICTYIIAIOT C KpPATKMMHU TBOPYCCKMMH OTYCTAMH 110 H3YYCHHBIM
po0JieMaM, pacCKa3bIBAIOT O PE3yJIbTaTaX CBOMX MCCIICIOBAHUM.

Tema 5. Xumus B 6bITy (19 4yacoB)

Bunbl ObITOBBIX XMMHKATOB. MbL10 1 Motomue cpeactBa. Coiiu U 1IEI04YH B COCTaBE MOIOLIUX
cpelncTB. XHMMUHUCTKA HA JIOMY.

.Cojia nmumeBast Wid JBYYTJICKHCIIBIA HATPUIA U ero cBoricTBa. OnacHBIN OpaT MUIIEBOM COBI — coIa
KalblIMHUPOBaHHAs. UeM mose3Ha nuiieBas cojia ¥ MOXKET JTMOHA ObITh OMACHOM.

Xumus v IpuroroBieHue nuiu. CTOJOBBIM YKCYC M YKCyCHast dcceHust. CBOMCTBA YKCYCHOM

KHCJIOTHI M €¢ (PU3UO0JIOTHYECKOE BO3/ICHCTBHE.

Xumus 1 oAex/1a. BOIOKHO 10J] yBETUUUTENBHBIM CTEKIIOM.

AnTteuHblit o1 U ero cBoicTBa. [louemMy noj Hazlo AepKaTh B TUIOTHO3AKYTIOPEHHOM CKIISTHKE.
«3eNeHKay WIH pacTBOp OPHIITMAHTOBOTO 3€1€HOr0. HeoObIuHbIe CBOMCTBA OOBIYHOM 3€TICHKH.
ACIHMpYH WK aleTWICATMINAIOBAs KMCIIOTa U €r0 CBOMCTBA. UTO MOJIe3Hee: aCIMPHH UIIN YIICAPUH.
Ilepexucs Bonopoaa u rugponepur. CBOICTBA IEPEKUCH BOLOPOAA.

[lepmaHranat kanus, MapraHllOBOKHMCIBIN KajHil, OH k€ — «MapraHioBka». HeoObluHble cBolcTBa
MapraaioBku. Kakyro onacHOCTh MOKET MPEACTABIISTh MapraHIlOBKa.
HyxHa nu B nomaiHel anteuke 60pHast KUCIIOTA.
Crapsle nekapcTBa, Kak ¢ HUMU MOCTYIUTb.
UYero He XxBaTaeT B BAllICH anTEUKe.
IlIpakmuueckan paboma Ne 11:Y nanenue narex.

Ilpakmuueckasa paboma Ne 12:Y nanenue HaKUIu ¢ SMaJIMPOBAHHON MOCYbI U MPEJOTBPAIICHNE
e€ 00pazoBaHUs(IOMAIIHHUI SKCIIEPUMEHT).

Ilpakmuueckan paooma Ne 13:V13ydeHne TEKCTHIbHBIX BOJIOKOH MO KoJuieku. [Ipocreiimme
CIOCOOBI OIpe/IeNIEHUs TUTIA BOJIOKHA.

Ilpakmuueckasa paooma Ne 14: HeoObIYHBIE OTIBITHI.

ILlnanupyemsble pe3y/ibTaThl

JIMHHOCTHBIE U METAIIPEAMETHBIE PE3YJIbTATbBI OCBOEHUSA KYPCA
ITPOI'PAMMBI

CHCTEeMHO — JIeITeILHOCTHBIN MOIX 01, JISKAIIUH B OCHOBE CTaHIapTa, MPEIIoJIaracr:

- OMNpeNeNieHUe IEM M OCHOBHOTO pe3yibTara OOpa3oBaHMs KaK BOCIIUTAHUE M Pa3BUTHE
JUYHOCTH  OOyYaroIIMXCs, TO3TOMY CTaHAapT yCTaHABIMBAaeT TpeOOBaHUS K pe3yibraTam
OGy‘laIOH.[I/IXCSI HEC TOJBKO HpeIIMeTHbIM, aB HepBYIO Oqepem) JIMYHOCTHBIM U MCTaHpeI[MCTHI:IM.

MeranpeamMeTHbie  pe3yNibTaThl  MPEACTABIAIOT  CO0OW  OCBOCHHBIE  O0OYYArOIIIUMUCS
YHHUBEpCaJbHbIE YydeOHble JeWCTBUS (IIO3HABATENIbHBIC, PETYJIATHBHBIE W KOMMYHUKAaTHBHBIE),
o0eCIeYrBarOIINe OBIaICHUE KITFOUEBBIMUA KOMIIETEHIIUSAMH. JINUHOCTHBIC PE3yNIbTaThl MPEACTABIIAIOT
co0oii OCBOCHHBIE JIMYHOCTHEIC YV]I.



OcBoeHme TPorpaMMbl 00YJIAOIIIUMHUCS TTO3BOJIUT MOTYYHUTH CIECIYIONINE PE3yIbTaThI:

- B cdepe pazBuTus JMUYHOCTHBIX YHHBEPCAJIbHBIX Y4eOHBIX JeliCTBHIl CO37aTh yCIOBUS
111 GOPMHUPOBAHUS:

* OCHOB COIIMAJIbHBIX KOMIIETEHIUH (BKJIOYash IEHHOCTHO-CMBICIIOBbIE YCTAHOBKU U
MOpaTbHBIC HOPMBI, OTIBIT COITUATBHBIX U MEKINIHOCTHBIX OTHOIICHUN );

* TOTOBHOCTH U CITOCOOHOCTH K TIEPEX0/Iy K CaMOOOPa30BaHHUIO HA OCHOBE y4eOHO-

[03HABATEJIbHON MOTUBALIUY.

- B cdepe pa3BuTHs KOMMYHMKATHBHBIX YHUBEPCAJIbHBIX YU4eOHbIX JAelicTBUI Mporpamma
CIIOCOOCTBYET:

* GOpMUPOBAHUIO JCUCTBUIN MO OPraHU3ALMU U IJIAHUPOBAHUIO YU€OHOTO COTPYAHHUYECTBA C
YUUTENIEM M CBEPCTHUKAMH, YMEHHUH pPabdoTaTh B TpyIIe HUIPUOOPETEHHIO OMBITA TaKOH padoTHI,
MIPAKTUYECKOMY OCBOEHHUIO MOPAIbHO-3TUYECKUX M TICHUXOJIOTMYECKUX MPUHLUIIOB OOLIECHUS U
COTPYJHHUYECTBA;

* MPAaKTUYECKOMY OCBOCHHUIO  YMEHHUH, COCTaBJISIONIMX OCHOBY  KOMMYHHUKATHBHOMU

KOMIIETEHTHOCTHU: CTaBUTh M PEIllaTb MHOTOOOpa3Hble KOMMYHHUKATHUBHbBIC 3a/a4l;
JeMCTBOBATh C y4€TOM IMO3UIIMU JPYTOTO M YMETh COTJIacOBHIBATH CBOM JECHCTBUS; YCTaHABIUBATH U
MOJ/IEPKUBATH HEOOXOAMMbBIE KOHTAKTBI C APYTUMHU JIIOJAbMU; YIOBICTBOPUTEIHHO BJIAJIETh HOPMaMU
Y TEXHUKOHN OOIICHHUS.

- IlpuoputrerHoe BHUMAaHHME YACIACTCANO3HABATEIbLHBIM YHHBEPCAJIbHBIM Y4eOHBIM
JeHCTBUSAM:

* IPAKTUYECKOMY OCBOEHHUIO OO0YYarOIIMMHUCAOCHOB IIPOEKTHO - MCCIEA0BATEIbCKOM
NeSITeNIbHOCTH;

* MPAKTUYECKOMY OCBOEHHUIO METOJOB I103HAHUS, MCIIOJIB3YEMBbIX B DPA3JIMYHBIX O0JIACTAX
3HaHHUA U cdepax KyIbTYpbl, COOTBETCTBYIOIIETO UM HHCTPYMEHTAapHusi M IMOHSATHIHOIO ammaparta,
peryyisipHoMy OOpalleHUI0 B Y4eOHOM IpOLiecce K MCIOIb30BaHHUIO 00IEeyYeOHBIX YMEHHM, 3HAKOBO-
CUMBOJIMYECKUX CPEJICTB, IIUPOKOTO CIIEKTPA JIOTUYECKUX IEUCTBUN U ONEepalui.

- B chepe pazBuTHsS peryJsiTHBHBIX YHHUBEPCAIbHBIX YYeOHBIX JeiCTBHIATIPHOPUTETHOEC
BHUMaHUE yaensieTcs (HOpMHUpPOBAHHUIO JEHCTBHUI IleNenoiaraHus,BKI04as CIOCOOHOCTh CTaBUTh
HOBBIE y4eOHbIE 1IeJIU U 33JauH, INIAHUPOBATh UXPEeaTHU3alHIo.

- B cdepe pa3BuTHs mi1aHNpyeMbIX BOCIIUTATEIbHBIX Pe3yJIbTATOB Kypca:

Ilepsviti ypoeenv pezyromamog - TPUOOPETEHUE IIKOJbHUKAMU COLMAJIbHBIX 3HAaHUM U
MPEJICTABICHUM O XUMHUYECKUX TEXHOJOTHIX, O 3HAYCHHE XUMHUU B COBPEMEHHOM MUPE, Pa3iIHYHbIX
TEXHWKaX M BHJIaX HMCKYCCTBA, WCIOJB3YIOMIMX JOCTHKCHHS XWMHHW, TIOHUMAaHUS WX COIUAIBHOMN
3HAYUMOCTH B TOBCEAHEBHOM >KM3HU. J[7s JOCTHMXKEHHs] ITAHHOTO YPOBHSA pe3ylbTaToB ocoboe
3HaYEHHUE HMEEeT B3aUMOJCHCTBHE YYEHHKAa CO CBOMMM YYUTENISMU Kak 3HAUMMbBIMH Ui HETO
HOCHUTEJISIMU COIMATBHOTO 3HAHUS U TIOBCETHEBHOTO OMBITA.

Bmopou yposenv pezynomamoé - GopMUPOBAHHE MO3UTHBHOIO OTHOILIEHHS HIKOJBHUKOB K
0a30BBIM IIEHHOCTSIM OOIIecTBa (4YenoBeK, ceMbsi, OTeuecTBO, MPUPOAA, MHp, 3HAHUSL, TPYA,
KYJIbTYpa), YBOKEHUS K JyXOBHO-HPABCTBEHHBIM LEHHOCTSM B IPOLECCE KOMIUIEKCHOIO OCBOEHHUS
MIPOrPaMMBbI, OCMBICTICHHOTO TIOHUMaHUs POJIM U 3HAYEHUS KYJIbTYphl B KU3HU HApPOJa, ICHHOCTHOTO
OTHOIIECHUS K COIMAIIbHOM peasbHOCTH B 1elOM. [l TOCTMXKEHHS JaHHOTO YpPOBHSI PEe3yJIbTaToOB
0coboe 3HAUCHHE UMEET PaBHOMPABHOE B3aWMOJICHCTBHE IIKOJIBHUKA C JIPYTHMMH IIKOJBHUKAMH Ha
YPOBHE KJIacca, IIKOJbI, TO €CTh B 3aIIUILEHHON, IPY>KECTBEHHON €My COLIMAIBHOM Cpejie.

Tpemuui ypoeenv pe3ynbmamog - TIONYYEHHE UIIKOJBHUKAMM OIBITA CAMOCTOATEIBHOTO
COLIMAJIbHOTO JIEHMCTBUS, Pa3BUTHE TBOPYECKOTO MOTEHIMANa JIMYHOCTU B MPOIECCE MCCIEI0BaHUS U
peanu3anuy TBOPYECKUX MPOEKTOB — UCCIEIOBATENLCKON paOoThI. J{Jisi MTOCTHKEHUST TAaHHOTO YPOBHS
pe3yNbTaTOB 0cO00€ 3HAUEHHE MMEET B3aMMOJIEHCTBHE IIKOJIBHHUKA C COI[MAIIbHBIMU CyOBEKTaMH 3a
npejeiaMy LIKOJIbI, B OTKPBITON OOIECTBEHHOM cpene.

Cucrema OTCIIEKUBAaHUS U OLEHUBAHUS PE3Yy/IbTaTOB OOyUYEHUS IIKOJIbHUKOB MPOXOIUT Yepes3
ydacTHe UX B Oecelax Mo pa3HbIM T€MaM, y4acTHE B HAyYHO — HCCIEA0BATEIbCKUX KOH(EPESHIMSIX U
KOHKYpCax HCCle0BaTeIbCKUX paboT, peann3aliio UCCIeI0BATENbCKUX MPOCKTOB.

Bce oOyuwarommuecss B TeueHHE IIOCEHICHUS 3aHATHI BBHIOMPAIOT TEMY HCCICAOBAHUS H
BBITIOJHSIOT MCCIIEA0BATEIbCKYIO paboOTy, KOTOpasi MpeACTaBIIsAeTCs Ha UTOroBoM KoHpepeHuu. [Ipu
3TOM BO3MOXXHO BBIMIOJHEHHE TBOPYECKOTO OTYETAa KAaK HHIWBUIYyaldbHO, TaK W B Tpymme u3 3-4
YeOBeK.



@®opmupoBanue VYVY]J[ BbicTymaeT Kak Ielib  00pa3oBaTelbHOrO mpolecca, a ux
c(hOpMHUPOBAHHOCTD ompenesseT ero 3PeKTUBHOCTD.
TeMaTnuyeckoe NJIAHNPOBAHUE

Ne HasBanue pa3nena, TeMbl KonunyecTBo yacos Dopmsbl
BCE Teop MIPAKTH aTTecTaluu
O us Ka WJIH KOHTPOJISI
1 XUMHUS B LIEHTPE 18 15 3 AHanu3 BbIIOJIHEHH
€CTECTBO3HAHUS BIX
[IpakTnyeckux
pabort
2 91U OOBIYHBIE 11 6 5 OO6cyxnene
HEOOBIYHBIC BEIIECTBA pe3yJIbTaTOB
paboTHL.
3 | SIBneHust, IPOUCXOASIINE 13 11 2 Ompoc.
CBEIIECTBAMHU TectupoBaHwue.
CooOmienuns.
4 Pacckasnl mo xumuu 7 7 - 3amuTa
TBOPUYECKUX
OTYETOB O
MIPOBEJICHHOMN
UCCIIEZIOBATENbCKO
fipabore.
«Kpyrisiii cToi.
5 Xumus B ObITY 19 15 4 Ob6cyxaeHne
pe3yIIbTaTOB
paboTHI.
UTOIro 68 54 14




TemaTnyeckoe miaHupoBaHue 8 kiacc

n/n

Tema ypoka

Koaun4yecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

XuMHsI Kak 4yacTh ecTecTBO3HaHus. [Ipeamer
XUMHHU. XUMHUSI — YaCTh €CTECTBO3HAHUS.
B3anMoOTHOIIICHNUS YeI0BEKa U OKPYKAFOIIETO
MUpa.

dusnueckue Tena u BerrecTsa. CoiicTBa
BemecTB. [I[ppuMeHeHne BelecTB Ha OCHOBE UX
CBOWCTB.

Ilpakmuueckasa paboma Ne 1 3HakOMCTBO C
nabopaTopHbIM o0opynoBanueMm. [paBuna
TexHUKH Oe3onacHocTH. «lllecTh mpaBun
TEXHUKH 0€300aCHOCTH.

Habmroienne u 3KCepuMeHT KaK METO/IbI
W3YYCHHS €CTECTBO3HAHUS M XUMUHU.
Habmroienne kak OCHOBHOM METOJI MO3HAHUS
OKpY>Karollero Mupa. Y cJIoBHUsI IPOBEACHUS
HaOmonenus. ['unoresa. DxcnepuMeHT. BeiBo.
Crpoenue mamenu. Jlaboparopus u
o0opyioBaHuE

Ilpakmuueckas paboma Ne 2-3 «Tunossie npaBuia
TEXHHKH JJAOOPaTOpHBIX padoT. JJaboparopHoe
obopyznoBaHue u nocyna. Pabora co ciupToBKOii, ¢
BecaMu, MepHOU nocynoil. Apeometpsl. Pabora ¢
XHUMUYeCKUMH peaktuBamu. OpopmieHne xoaa
9KCIIEPUMEHTA U erope3yiibTaToBy. «Habmoaenue 3a
ropsiei cBeuoi. Y CTpoicTBO 1 paboTa CIUPTOBKH

Mopenuposanue. Mozeib, MOJICTUPOBAHHE.
OcobeHHOoCTH MOJIeIMPOBaHuUs B reorpaduu, Gpusmke,
ouonorun. Mojenu B ouosioruu. Myisbku. Mojienu B
¢duzuke. DnexrpodopHas MammHa. ['eorpadudeckue
MoJeH. XUMHYECKUE MOJIENH: TIPEeMETHbIE (MOIEIIH
aToMa, MOJIEKYJI, XHMHUUYECKHX W TIPOMBINUICHHBIX
MIPOM3BO/ICTB), 3HAKOBBIE, HJIH CUMBOJIbHBIE (CHMBOJIBI
3JIEMEHTOB, ()OPMYJIbI BELIECTB, YPABHEHUS PEaKIHii).

XuMHYecKue 3Haku U GopMysIbl. X UMUYECKHUI
asieMeHT. XuMHu4yeckue 3Haku. 1Ix o6o3HaveHue,
MIPOM3HOIIEHHE. XUMHYECKHEe (POpMyITbl
BELIECTB.

[IpocTslie u cnoxHble BenlecTBa. MIHAEKCH 1
kod(purmentsl. KauecTBeHHBIN 1
KOJIMYECTBEHHBIN COCTAB BEIIECTBA

10-11

Xumus 1 puznka. YHUBEPCAIbHBIN XapakTep
MOJI0)KEHUN MOJIEKYJIAPHO-KUHETHYECKON
teopud. [IOHATUS «aTOM», «KMOJIEKYJIay, KHOH.
Crpoenue BemecTBa. Kpucraumueckoe
cocTosiHue BellecTBa. Kpucramimueckue
penieTku TBepabix BemecTs. duddysus.
bpoyHnoBckoe nBrxxenue. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS




12

ArperatHblie cocTosiHus BemecTB. [TonaTtue 06
arperaTHOM COCTOSIHUU BelecTBa. Puznueckue
1 XUMUYeCKue sBieHus. ['a3000pa3HbIe, KUIKHC
Y TBEPJIbIC BeleCTBA. AMOP(HBIC BEIICCTBA.

13

Xumus u reorpadus. Ctpoenue 3eMin: sapo,
MaHTHus, Kopa. Jlurocdepa. Munepaisl u ropHsie
opoJibl. MarMaTudeckue U 0caiouHbIe
(HeopraHn4eckHue U OpraHMuecKue, B TOM 4UCIIe
U TOPIOYHE) TIOPOIbI

14-15

XuMmust 1 OM0JIOTHs. XUMUYECKUIN COCTaB KUBOM
KJIETKU: HeOpraHuyeckue (Boja 1 MUHEpaJIbHbIE
COJIM) U OpraHn4deckue (OeIKu, )KUPBI, YTIICBOIbI,
BUTaMUHBI) BellecTBa. buonoruueckas poib
BOJBI B )KUBOH KiieTKe. DOTOCHHTES.
Xnopoduii. bruonornueckoe 3HaueHHUE KUPOB,
0eIKOB, YPUPHBIX MACeJ, YTICBOIOB H
BUTAMUHOB JIJIS )KU3HEIEATEIbHOCTH
OpPTraHU3MOB.

16-17

KauecTBeHHBIE PEAKIIMY B XUMUH.
KauectBennsle peakuuu. PacniosnaBanue
BELIECTB C MOMOIIBIO KAUYECTBEHHBIX PEAKIIUM.
AHanutuyeckuii curnai. OnpenensemMoe
BELIECTBO U PEAKTHUB HA HETO.

18

Mepsl Oka3aHus IEPBOX TOMOIIIH .
Pacnonoxxenue IIEKTPUIECKUX
BBIKJIIOUYATEIIEH, BOJOIPOBOJHBIX
KPaHOB,CPEACTB NOKAPOTYIIEHUS, MEIULINHCKON
anTeyKy MepBor NOMOIIM B KaOUHETe.

19-20

BemectBa Bokpyr Hac, X 3HaUCHHUE JJIs1
YeJIOBEKa.

Posnb moBapeHHo# cou B 0OMEHE BEIIEeCTB
yeJioBeKa U sKUBOTHEIX. CoJieBoii OajtaHc B
opranusMe uyesoBeka. [loaydyeHue noBapeHHOU
COJIM U €€ OUYHCTKA.

21

Kpucrannst 6onbmive u manenskue. Kak pactyr
Kpuctajuibl? MeTozpl BeIpallluBaHUsI KPUCTAJUIOB

22-23

Ilpakmuueckan paboma Ne 4-5

«. BpIpammBanue KpucTaioB MOBApEHHOMN
COJIH.

BripammBanue KprucTayuioB METHOTO U
KEJIE3HOT0 KYIIOPOCOB METOJIOM MEJJIEHHOTO
MCIIApPEHUs HACBIIIEHHOTO PacTBOPay.

24-25

I'uapocdepa. KpyroropoT BoabI B Ipupo/e, €ro
3HAYEHUE B COXPAHEHUU IPUPOJIHOTO PABHO-
BECHSI.

Bonma. Boga B macirra6e mianetsl. Bona B
opranu3mMe uesoBeka. [IpecHas Boja u eé
3armackl. DKOJIOTUYECKUE MPOOIEMBI YHCTOM
BOJIEI.

26-27

Ilpakmuueckasn paboma Ne 6-7

«Crnioco0b! ourcTkH Bosibl. CpaBHEHHE
BOJIOITPOBOJHON M TEXHUYECKOU BOJIBI 11O
3amnaxy, BETY, MIPO3payHOCTH, IIIOTHOCTH, pH,
OTIpEeICNICHUIO TEMIIEPaTyphbl KUTIEHHSI BOJIBI,




HAJIMYUIO 0CAJKa IOCJIe OTCTaNBaHMS,
HpI/IFOI[HOCTI/I JJIs1 UCITIOJIB30BAHUS.
Uccnenosanue ocagkoBy.

28

KecTxkocTh BOnBI, BUALI. METOIEI,
MPUMEHSIEMBIE JIJIS OYUCTKHU BOJIBI, UX

s dexTuBHOCTh. UTO TakOe KUCIOTHBIC JOXKIU U
Kak OHHM 00pa3ytoTcsi? PogHUKOBBIE BOJIBI.

29

Ilpakmuueckasa padoma Ne8 «Ornipenenenvie u
YCTPaHEHUE KECTKOCTH BOIBDY.

30-31

Paznenenne cmeceti. CriocoObI pa3aenieHus cMeceit u
OUYHMCTKA BelecTB. HekoTopeie mpocTeiiiue crnocoob!
pa3zmesieHus CMeceii: MpocenBaHue, pa3aecHnue 2
cMecel MOPOIIKOB XkeJie3a U Cepbl, OTCTAUBAHHE,
JCKaHTAIHS, IICHTPUPYTHUPOBAHKE, Pa3IClICHHE C
MTOMOIIBIO ICTUTEIHHON BOPOHKH, (DUIBTPOBAHHE.

32-34

3ammTa NpoeKTOB 3

OO1iee KOTUYECTBO YACOB TOT ITPOrpamMme 34 8

TemaTnyeckoe IIaHUPOBaHUe 9 KJjacc

1-2

dunbrpoBanue B 1abopaTopuu, ObITY U Ha
npousBoacTse. [lonstue o punbTpare. AacopOus.
[Mousitne 06 aacopOLUK U afcopOeHTax. 2
AKTHBHUPOBAaHHBIN yroJib KaK BayKHEHIINH
a1cOpOeHT. Y CcTpoiCTBO MPOTHBOrasa

Huctunnsauus, wim neperoHka. Juctuinsauus
(meperonka) Kaxk MpoIiecc BIJICICHUS BEIIECTBA U3 1
KUIKOM cMecH. J[ucTuimnpoBanHas BoJia M 001acTH
€€ MPUMEHEHUS

Kpucrannuszamus iy BeITIApUBAHUE.
Kpucrannuzanus 1 BeIlapuBaHKe B JIA00OPATOPUH 1
(xpucTammu3aTopsl U GpaphopoBbIe YALIKH IS
BBINIAPUBAHU) U IPUPOJIE.

Ilpakmuueckasn paboma Ne 9.. OuncTka
IIOBAPEHHOM COJIN.

6-8

XHUMHYECKUE PEAKIIUU. Y CIIOBUS IPOTEKAHUSA U
IIPEKPALLEHUS XUMAYECKUX PEaKLU.
XHUMHYECKHE PEAKIIMU KaK MPOIECC
IIPEBPALICHNS OJHUX BELIECTB B IPYTHE.
VYcnoBus IpOTEKaHUS XUMUYECKUX PEAKIUN.
ConpukocHOBeHUE (KOHTAKT) BEIECTB,
HarpeBanue. Karanuszarop. Marudurop.
YnpasiieHHue peakusIMu FOPEHMSL.




9-10

[Tpu3Hnaku xumMuueckux peakuuit. [Tpuznaku
XMMHYECKHUX PEAKIMi: U3MEHEHUE LIBETA,
o0Opa3oBaHMe 0caJika, paCTBOPEHHE MOJIYYEHHOTO
0caJKa, BbIJICJICHHE ra3a, [0sBJICHUE 3a11axa,
BbIJIEJICHUE U HU TOTJIONICHNE TETUIOTHI.

11

Ilpakmuueckas pavoma Ne 10. Vizyuenue
IIpolecca KOppo3HH JKenesa.

12-13

«Bpraromuecs pyccKue y4eHble-XUMHUKNY.
«Mcropus Xumumn».

14-15

«Moe mr00ruMoe XUMHYECKOE BEIIECTBOY
(OTKpBITHE, IOJYYEHUE U 3HAUEHUE).

16-17

Byl OLITOBEIX XUMHUKATOB. MBIIO M MOIOIIHE
cpeactBa. CoJik U 1IEJI0YH B COCTABE MOIOIINX
cpencTB. XMMUYHCTKA Ha IOMY.

18

Ilpakmuueckasa paboma Ne 11:Y nanenue msTeH.

19-20

Copa nuuieBas Win ABYYTJIEKUCIbIA HATPUN U
ero cBorcTBa. OnacHbIN OpaT MUIIEBON COMBI —
coJia KaJlbLIMHUPOBaHHAas. YeM moJie3Ha NnuieBas
€OJIa ¥ MOKET JIM OHA OBITh OITACHOM

21

Ilpakmuueckasa paooma Ne 12:Y nanenue
HaKHUIIU C SMAJIMPOBAHHOMN MOCYBI U
npenoTBpaiieHue e€ o0pazoBaHus(JIOMAIIHAN
SKCIIEPUMEHT).

22-23

XuMUA U MPUroTOBJIeHUE MUIIH. CTOIOBBII
YKCYC U yKCycHas acceHiusa. CBoicTBa
YKCYCHOM KUCIIOTHI U €€ (PU3NOIOTUYECKOE
BO3JIclicTBHE

24

Xumug 1 oaexna. BoigokHo moxa
YBEJIMYHUTEIbHBIM CTEKIIOM

25

Ilpakmuueckasn paboma Ne 13:V13yueHue
TEKCTHUJIBHBIX BOJIOKOH ITO KOJIVICKIIUH.
[Ipocreiime crocoOb! onpeieneHus TuIa
BOJIOKHA.

26

AnTeuHslil 1o 1 ero cBorcTBa. [louemy ion
HaJI0 JIepKaTh B IVIOTHO 3aKYIIOPEHHOM CKIISTHKE.
«3en€HkKay Wi pacTBOp OPUITHAHTOBOTO
3eaénoro. HeoObIuHbIE CBOMCTBA OOBIYHOM
3€JIEHKH.

27

ACHI/IpI/IH WM all€TUJICAJIUIIMIIOBAas KUCJIIOTa U
ero cpoiicTra. UTo monesHee: ACIIMPHUH UJIN

yTICapuH.

28

[Iepexncs Bomopoaa u runponepur. CBoiicTBa
IIEPEKUCH BOJIOPOA.

29

[Iepmanranat kayivs, MapraHllOBOKUCIIBIN KaJluid,
OH JX€ — «MapraHioBka». HeoObr4abIe CBOKCTBA
MapraaioBku. Kakyio omacHOCTb MOXeET
MPEJICTABJISTH MAPTAHIIOBKA.

30

Hyxna nmu B momarHeit anteuke OopHas
KHCJIOTA.

31

Crapsle J1leKkapcTBa, Kak ¢ HUMU IOCTYIUTb.
Yero »He xBaTacT B Ballleil alITeyKe.

32-34

3amuma npOeKmoe

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




OpFaHI/I3aHHOHHO'IIeIlaFOFI/I‘IeCKI/Ie yciaoBus

YcaoBus peaauzanuy NporpaMmal
Jist peanu3aiiuyl porpaMMbl HCIIONB3YETCsl KAOUHET XUMHHU, (PU3UKH .
B o6opynoBanue kabuHeTa BXOASAT CIEAYIOIINE TEXHUUECKUE CPEACTBA O0yUCHHS:
e DkpaH
e  MynbTUMEIUUHBIN IIPOEKTOP.

Metoanyeckre TocoOue yuuTens
e Pecypcsol cetu nTepHeT
e JlunakTUyeCKUH, pa3gaTOYHbI MaTEpUal
e HayuHo-nonynspHas quTeparypa
e MynbTUMeaniiHbIe 00yYaroIue NPOrpaMMmBbl.
MatepuaabHO-TEXHUUYECKOE 00eCIIeUeHHE:
nabopaTopHoe 06opynoBaHMe (MOCYAa, PEaKTUBBI, TECT-KOMILIEKThI, TECT-CUCTEMBbI, PEAKTUBBI U JP.),
[{udposslie 1abopaTopu.
®opMbI aTTECTALINH/KOHTPOJISI

Bxooswuii konmpoas: ONpenereHne YpOBHS 3HaHWHM, YMEHUH, HAaBBIKOB B BUIE Oecen,
IPAaKTUYECKUX pabOT, BUKTOPUH, UTP.

IIpomedsxcymounviii KoHmpob: KOJUIEKTHBHBIM aHAN3 KaXIOW BBIIIOJHEHHOW palbOThI U
caMOaHaJIM3; POBEepKa 3HAHHMM, yMEHUI, HaBBIKOB B X0/1€ Oece/ibl.

Hmozoswiti koHmponb: MPE3EHTAIIMA TBOPUYECKUX U MUCCIIEI0BATEIbCKUX PadoT, ydacTue B
BBICTABKaxX U MEPONPUATHSIX, YIaCTHE B KOHKYpPCAaX UCCIEeI0BaTEIbCKUX PadOT.

DopMBI IPOBEPKHU YCBOCHMS 3HAHUN

W TOroBbI€ BBICTABKM TBOPUYECKUX PadOT;

[TopTdonno, npe3eHTanum, 0TYETHl UCCIEI0BATEIbCKON e TENIbHOCTH;

VYyacTie B KOHKYpcax MCCIeI0BaTeNbCKUX padoT;

[Tpe3eHTanust UTOroB pabOTHI.

Kpurepuu onieHku 3HaHUN, YMEHUH 1 HABBIKOB

Huskuii yposenv: ynOBIETBOPUTEIBHOE BJaJieHUE TEOpeTudeckol uHpopManueil 1mo teMam
Kypca, YMEHHE I0JIb30BaThCs JIMTEPATypoil MpU MOArOTOBKE COOOIIEHHH, yyacTHe B OpraHHU3aluu
BBICTABOK, 3JIEMEHTapHbIE MPe/ICTaBICHHsI 00 HCCIeA0BATEIbCKON AeSITENbHOCTH, TACCUBHOE y4acTHe
B CEMHHAapax.

Cpeonuti yposensv: NTOCTaTOUYHO XOpOLIEe BiIaJIEHUE TEOpEeTHUEeCKON MH(popmanuen mno Kypcey,
YMEHHE CHUCTEeMAaTU3UPOBaTh U MOJAOMPAaTh HEOOXOIUMYIO JHMTEPATypy, HPOBOJUTH MCCIEAOBAHUS U
OIIPOCHI, UMETh MPEACTABIEHUE O YUEOHO — MCCIIE0BATENbCKON IEATENbHOCTH, Y9acThe B KOHKypcax,
BBICTABKaX, OPraHU3aLUHU U IPOBECHUN MEPOIPUATHI.

Buicokuil yposens: cBOOOIHOE BIaJeHHE TEOPETUYECKOW MH(pOpManuel Mo Kypcy, yMeHue
aHAJIM3UPOBATh JIUTEPATYPHBIC HCTOYHUKH U JaHHbIE UCCIEIOBAaHUNA M ONPOCOB, BBIABIATH MIPUUUHBI,
nof0upaTh METO/Abl HUCCIEAOBAHUSA, IPOBOJUTH Y4YEOHO — HCCIENOBATENIbCKYIO JESTEIbHOCTD,
aKTUBHO MPUHUMATh Y4acTHE B MEPOINPUATHUAX, KOHKYpPCAX, IPUMEHSATH MOJYyYEHHYIO HH()OPMAIUIO
Ha MIPaKTHKE.
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