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1.1. UadopmanuonHbie MaTepuabl
OcHOBaHMEM ISl NPOEKTHPOBAHUS U peanu3aluy oO0IIepa3BUBAIOILEH MTPOrpaMMbl
«XUMHUSL BOKPYI HAcC» CIIy)KUT II€pE€YEHb CIIEAYIOIIUX HOPMATUBHBIX IIPABOBBIX AKTOB M
rOCYJapCTBEHHBIX IPOrPAMMHBIX IOKYMEHTOB:

- ®enepanpHbiM 3aKk0HOM 0T 29.12.2012 Ne 273-®3 «OO6 o6pazoBanuu B Poccuiickoii
denepauuny;

- [Ipukaza Munuctepcra npocsemieHus PO ot 22.03.2021 Ne 115«O06 yrBepxaenuu I[lopsinka
OpraHu3allii ¥  OCYIIECTBICHHS  OOpa30BaTEIbHON  JEATENBHOCTH IO  OCHOBHBIM
o01ieo0pa3oBaTelbHBIM MIPOrpaMMaM — 0Opa30BaTeIbHBIM MPOTrPaMMaM Ha4yaJbHOTO OOILIEro,
OCHOBHOTO OOIIETO U CPEAHEr0 O0IIEro 00pa3oBaHM»;

- IIpukazom Muno6prayku Poccun ot 17.12.2010 Ne 1897 «OO6 yTBEep>KIEeHUU W BBEICHHH B
neiicTBue (heaepasbHOrO rOCyAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJAapTa OCHOBHOTO OOILIETO
oOpa3zoBaHus (C USMEHEHUSIMH U JIOTIOJIHEHUSIMU );

-IIpukaza MunoOpuayku Poccum ot 31.05.2021 Ne 287 «OO6 yTBEp>KACHUU M BBEICHHHU B
neiictBue (efepaibHOro TOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHJapTa OCHOBHOTO OOIIETo
00pa3oBaHMs;

- IToctanoBnenus ['maBHOTO rocyaapcTBeHHOro canutapHoro Bpada P® ot 28.09.2020 Ne 28
«O06 ytBepxxkaennn canutapubix npaBua CIT 2.4.3648-20 «CaHuTapHO-31TUIEMHOJIOTHYECKUE
TpeOOBaHUS K OpraHU3alisM BOCHUTAaHHUS U OOYyYEeHHs, OTAbIXa U O3JOPOBJICHUS NEeTell u
MOJIOACIKUM);

- Ilpukaz MunucrepctBa mnpocBemieHuss P® or 20.05.2020 Ne 254 «OO6 yTBepKICHHH
denepanbHOrO TMEpeyHs YYEOHHKOB, JIONMYIIEHHBIX K WCIOJB30BAHUIO MPH peau3aliu
HUMEIOILIUX FOCYAapCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTeIbHBIX MPOrpaMM HayaIbHOTO OOIIETO,
OCHOBHOTO OOII[ET0, CpelHero oO0Iero oOpa3oBaHUS OPTraHU3ALUSMHU, OCYIIECTBIISIOIIMMHE
00pa30BaTENbHYIO AEATEIbHOCTDY (C U3MEHEHUSIMH U TOTIOJTHEHUSMU )

- ¥ JApYyrHX HOpPMAaTHUBHO — IIPaBOBBIX aKTOB, HE IPOTUBOpEYAILUX JCHCTBYIOLIEMY
3aKOHO/IaTEIbCTBY B chepe 0Opa3oBaHusl.

Pabouas mporpamma mpeaMera «XHUMHUSI BOKPYT HAc» COCTaBJICHA C y4e€TOM TpeOOBaHUI
roCy/IapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa Ha ocHOBE «COOpPHHKA IPOrpaMM AJIEKTUBHBIX
KypcoB. Xumusa 8-9 xmaccel. [Ipoda,2006». Bce pazmensl mporpamMMmbl TECHO CBSI3aHBI I10
CTPYKTYpe C OCHOBHBIM KypcoM XuMuu. [Iporpamma pazpabarbiBaeTcsi M YTBEPHKIAETCS MIKOJIOM
CaMOCTOSITEIILHO C yY€TOM KaJpOBOI0 IOTEHLIMAIA U MAaTEPUATIbHO-TEXHUYECKUX YCIOBUH.

1.2. HanpaBjieHHOCTH POrpaMMbl

HanpaBiieHHOCTh IpOrpaMMbl €CTECTBEHHOHAYYHasl, IIOCKOJbKY OHa IIpearoyiaract
yrayOJeHHOe  W3y4YeHHE  OpPraHW4YecKOo M~ HEOPraHWYeCKOM  XMMHH,  pellleHue
SKCIIEPUMEHTAIbHBIX U PACUYETHBIX 3aJay MOBBIIICHHON CIIOKHOCTH 10 Xumuu. CoaeprkaHue
porpaMMbl «XHUMHsI BOKPYT HAcC» IMOMOKET MoJpocTkaM 14-16 neT pacmmpuTh U YriIyOHUTb
3HaHUS 110 XUMUH, YCOBEPIIEHCTBOBATh YMEHHUS UCCIIEI0BATh

B cucreme ecrtecTBEHHOHAyYHOrO OO0pa30BaHHA XHUMHUSA 3aHUMAECT BaXXHOE MECTO,
OIIPEEIAEMOE POJIbI0 XMMHUYECKOW HAyKM B IIO3HAHMM 3aKOHOB IPUPOABI, B MaTepUaIbHOU
KHU3HU OOILECTBA, B PEUICHUU TI100aNbHBIX MPoOIeM YenoBeuecTBa, B GOPMUPOBAHNUN HAYUIHOM
KapTUHBI MUDA.

JononnutenbHas oOuieoOpa3oBaTenbHas MporpaMMa «XUMHUSI BOKPYT Hac» CO37aHa,
4TOOBI B TpOIECCe MOJMYYCHHS JIOTOJIHUTEIBHOTO XHMHUYECKOro o0O0pa3oBaHUs ydalluecs
PUOOpETN XUMUYECKUE 3HAHUS O 3aKOHAX U TEOPUSX, OTPAXKAIOIIMX OCOOCHHOCTH XUMUYECKOM
(dbopMBl IBWKEHUS MaTepHH, NMPHOOpPENM YMEHHS M HAaBBIKM B ITOCTAaHOBKE XHMHYECKOTO
JKCIIEPUMEHTa, B paboTe C HAYYHOW M CIPABOYHOW JIUTEPATypoOil, HAYUMIINUCH JIeJaTh BHIBOJIBI
NPUMEHHUTENBHO K KOHKPETHOMY MarepHuaiay U Oojee 0OIIre BBIBOJBI MHPOBO33PEHUECKOTO
Xapakrepa.



W3ydyenne XuUMHM TIOMOTaeT MOHATh OOILIME 3aKOHOMEPHOCTH Mpoliecca IMO3HAHUS
MIPUPOJIbI YEJIOBEKOM, METO/Ibl aHAJIIOTUM M SKCIIEPUMEHTA, aHaJIN3 U CUHTE3 MO3BOJISIIOT MOHSThH
HayKy BO BCEM €€ MHOT000pa3HH.

XUMUYEeCKHe  3HAHHUA  HEOOXOAMMBI  ydYallUMCS B [IOBCEJIHEBHOM  JKU3HH,
MIPOM3BOJICTBEHHOM J€STENBHOCTH, NMPOJODKEHUSI 00pa3oBaHUS M MPAaBUIBHON OpUEHTALUU
HOBENCHHUST B OKpyXamomei cpene. Ilporpamma «XuMHS BOKPYT HAac »Id€T ydYamIAMCS
BO3MOXHOCTb BbIOpaTh Mpoduib O00y4YeHHs, MONOJIHUTH 3HAHHUA O MPO(EcCHsx, PacUIMpPUThH
3HaHUS MpeIMeTa XUMUHU, HE0OX0AUMBbIE JIJIs TOTyUYeHHsl laidbHeHIero oopa3oBaHus.

JononuurenbHas o0rieoOpa3oBaresibHas IporpaMMa « XUMHUsI BOKPYT Hac" cocTaBlieHa C
ydeToM obopyaoBanus "Touka pocra.

HoBu3Ha nporpaMMbl  COCTOMT B JIMYHOCTHO-OPHEHTUPOBAHHOM 00y4deHuu. Poib
YUUTENS] COCTOUT B TOM, YTOOBI CO3/1aTh Ka)XJA0My 00ydarolieMycsl Bce yClIOBUS, JUIsl Hanboee
MOJTHOTO PAcKpbITHS W peanu3auuu ero cnocoOHoctei. Co3gaTe Takue CHUTyallud C
UCIIOJIb30BAaHUEM PA3IMYHBIX METOJOB OOYyuYeHHUs, MpPH KOTOPBIX KaXIbld OO0yyarouiuiics
npuiaraeT cCOOCTBEHHbIE TBOPUYECKHUE YCHIIUS U MHTEIUIEKTyallbHbIe CIIOCOOHOCTH IMPH PEIICHUN
MOCTaBJIEHHBIX 33/1a4.

1.3. AKTyaJIbHOCTH NPOrPaMMBblI

[IporpamMma «XuMusi BOKpYT Hac» cozjaHa C Leibio (OPMUPOBAHUS MHTEpECca K XMMHH,
pacimpenust kpyrozopa ydamuxcsd. OH OpHEHTHpPOBaH Ha ydammuxcs 8-9 KiaccoB, TO €CThb
TaKoOro BO3pacTa, Korjaa pedsitaM CTaHOBHUTCS MHTEPECEH MUP, KOTOPBIM UX OKpPYKaeT U TO, UTO
OHM HE MOTyT OOBSICHHUTh, a CHEIMAIbHBIX 3HAHWH emle He XBartaeT. JleTH ¢ pOoXIeHHS
OKpY>KEHBI Pa3JIMYHBIMU BEIIECTBAMHU U JOJKHBI YMETh 00palaThCsi ¢ HUMHU.

[Tenarornyeckas 1enecooOpa3HOCTh MPOTPaMMBbI CBsI3aHA C BO3PACTHBIMH OCOOEHHOCTSIMU
neTeil maHHOrOo Bo3pacta 14-16 ner: mo003HATENBHOCTh, HAOMIOMATETLHOCTh; HHTEPEC K
XMMHUYECKUM TIpoLieccaM; >KeTaHueM paboTaTh C J1abopaTOpHBIM 00OpyAOBaHHEM; ObICTpoe
OBJIQJICHME YMEHUAMU U HaBblkaMu. [IporpamMma HOCHT pa3BHBAIOILYIO, JESATEILHOCTHYIO M
IIPAKTHUYECKYIO HAIIPABJIEHHOCTbD.

Hannas I[IporpaMMa He TOJBKO JacT BOCIUTAHHHKAM MPAKTUYECKHE YMEHUS U HaBBIKH,
¢dopmMHpyeT HayalbHbI ONBIT TBOPYECKOH JEATENBHOCTH, HO U Pa30BBET HHTEpEC
oOydaromerocsi K SKCIEPUMEHTY, Hay4YHOMY IIOMCKY, IOCIIOCOOCTBYET CaMOOIIPEIEICHUIO
ydaluxcs, OCO3HaHHOMY BbIOOpY mpodeccuu. Yyaiuecs CMOTYT Ha NMPakTHKE HCIOJIb30BaTh
CBOM 3HaHUS Ha ypoKax XHUMHM M B ObITy. B mporpammy BkiIrOueHbl Haubosee sipKue,
HarJsiIHble, MHTPUTYIOIIME HKCIEPUMEHTHI, CIIOCOOHBIE YBJIEUb M 3aMHTEPECOBATH YYAIIHXCS
MpaKTHUECKON Haykoi xumueil. B pamkax HamuoHanbHOTO npoekra «OOpazoBaHue) CO3/1aHUE
LIEHTpa €CTECTBEHHO-HAYYHOM HampaBileHHOCTH «Touka pocTa» TIO03BOJIWIO BHEIPUTH B
porpaMMy HU(poByIO 1aOOPATOPHIO U KAU€CTBEHHO U3MEHUTD MPOLiecC 00yUEHUs! XUMHUU.

KonnyecTBeHHbIE HKCHEPUMEHTHI TMO3BOJIAT IOJyyaTh JOCTOBEPHYIO HH(POPMALHUIO O
MPOTEKaHWU TeX WIM HMHBIX XHMHUYECKHMX IIpoleccax, O cBoilcTBax BemiecTB. Ha ocHoBe
MOJYYEHHBIX HKCIEPUMEHTANBHBIX JaHHBIX O0y4aeMble CMOTYT CaMOCTOSTENIBHO JIeNaTh
BBIBOJIbI, 0000MIATh pe3yNibTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OJHO3HAuHO OyJeT
CIOCOOCTBOBATH MOBBILICHUIO MOTUBAIIMH 00YyUEHUS! IIKOJIEHUKOB.

1.4. OTiu4uTe/IbHBIE 0COOEHHOCTH NIPOrPaAMMbI

OTnuuuTeNnbHOW  OCOOCHHOCTBIO JAHHOM — MPOrpamMMbl — SIBISIETCS  TO, 4YTO  3aHATHS
MIPEIIoJIaratoT He TOJIbKO M3YYEHHE TEOPETUUYECKOro MaTeprasa, OHU TaK)Ke OpPUEHTUPOBAHbI Ha
pa3BUTHE TMPAKTUYECKUX YMEHHUH M HAaBBIKOB CAMOCTOATEIBHOW SKCIEPUMEHTAIBHON U
HCCIIEIOBATENBCKOM NIeATENbHOCTH yyamuxcs. Pe6sita HaydaTcsi CTaBUTh MPOCTEHIINE OIBITHI,
paboTaTh ¢ peakTUBaMH, IUIAHUPOBATb CAMOCTOATENbHYIO pabOTy HaJ BBIOpAaHHOW TEMOI,
0(OpMIISATH IPAKTUYECKHUE PAOOTHI.

1.5. Anpecat nporpamMmbl

[Iporpamma mnpengHaszHaueHa st oOydarommxcs 14-16 mer. HaGop npereit B Tpynmsl
CBOOOHBIH, O3 MpeabsABICHN TpeOOBaHUN K YPOBHIO MOJITOTOBICHHOCTH 00YyYarOIUXCs.



1.6. Cpok ocBOeHHSsI IPOrPaMMBbI

[IponomxurensHOCTh peanu3anuu nporpammbl 1 rox (34 yuebHbix Hepenu). Beero 34
yaca, U3 pacuera | yac B HEZJEIo.

1.7. ®opma 00yyeHus

OOyuenne yepe3 OMBIT U COTPYJHUYECTBO C YUETOM HHIUBUAYaAIbHBIX OCOOEHHOCTEH U
notpedHocTeil yyamuxcs. JINUHOCTHO - NeATENbHOCTHBIN U CyOBEKT — CyOBEKTUBHBIN MOIX0A
(OomnpIIee BHUMAHUE K IMYHOCTH YUaIlETrocs).

B cootBerctBUM ¢ uemsimu Ilporpammbl, ee coiepkaHHEM M METOAaMH OO0Yy4YEHHS
HauOosee ONTUMAIBLHOW (OPMON 3aHATUS SBISETCS CAMOCTOSITENIbHAs HCCIIEA0BaTENIbCKas
pabora.

Heo0xoauMo oTaBaTh MpeanodYTeHue caeayomuM GopmMaM paboThl:

* KOHCYJbTALUS C yUUTEIIEM;
* pabota B ManbIX rpynmax (2-3 yesoBeKa) MpH BHIMOJIHEHUH UCCIIEA0BATEIbCKUX 3aJaHHI;
* TMOATrOTOBKAa OTYETHBIX MaTEPUaJOB M0 pe3yibTaTaM IPOBEICHUS HCCIIeI0BaHUM.

[IpyHIMI TPEeeMCTBEHHOCTH B COBPEMEHHOMW IIIKOJIE MPETLyCMATPUBAET HENPEPBIBHOCTH
€CTeCTBEHHOHay4YHOro oOpa3oBaHMs Ha BceX CTymeHsX oOydenus. B denepanbHom GazucHOM
yueObHOM miaHe «EcTecTBO3HaHME» BKIIOYEHBI TPH KOMIIOHEHTA: OMOJIOTHs, HU3UKa U XUMUS,
YTO U OIpeeNsieT OCHOBHOE COJIepyKaHNe TaHHOM 00J1acTH 3HAHMSL.

OcHOBHast (yHKIUS y4YUTENs COCTOMT B «COMPOBOXIECHUM» YYallerocs B €ro
ITO3HABATEJIbHON JEATEIbHOCTH, KOPPEKLIUN paHee NOJyYeHHbIX ydanmmucs 3Y H.

@opMbI 3aHATUIN: TPYNIIOBasl, UHAUBUAYAIbHAS.

1.8. Pe:kum 3ansaTHI

3aHATUS TPOBOJATCA B O4HOM rpynmoBoit gpopme (10-15 yenosek) 1 pa3 B Hexemnto mo 1
akageMuueckoMy vacy. [IponomxkurensHocTh 3aHaTHI — 40 MUHYT.

1.9. lleap 1 3a1a4u MporpaMmbl

Hean:

dopMupoBaHHE y yyaluxcs IIIyOOKOro M yCTOMYMBOIO HMHTEpeca K MHpPY BEILIECTB U

XUMHUYECKUX TpeBpallleHul, MpuoOpeTeHne HeoOXOIUMbIX MPAKTUYECKUX YMEHMH U HaBBIKOB
10 J1a00paTOPHOM TEXHUKE.

3apaumn:

-pa3BUTh TMO3HABATENIbHBIE MHTEPEChl W HHTEIUIEKTyallbHbIE CHOCOOHOCTH B Mpoliecce
MIPOBEJCHUSI XMUMHUYECKOTO SKCIIEPUMEHTa, CaMOCTOSATENbHOCTh MPHOOPETEHUs 3HAHUHA B
COOTBETCTBHHM C BO3HUKAIOIUMHU KU3HEHHBIMU MOTPEOHOCTIMH;

- pa3BUTh y4eOHO-KOMMYHHUKATHUBHbIC YMEHHUS;

-popMupoBaHue yMeHHMsS HaOMOJaThb U OOBSACHATH XUMHUYECKHE SBJICHUS, MPOUCXOASIINE B
pUpoJie, ObITY, JEMOHCTPUPYEMBIE YUUTEIIEM;

- (hopMHUpOBaTHh yMEHHE pabOTaTh C BEIIECTBAMH, BBHIIIOJIHITH HECIOXKHBIE XUMUYECKHE OIIBITHI,
co0JII01aTh MpaBHIia TEXHUKHU 0€30IaCHOCTH;

- BOCIIUTBIBATB AJIEMEHTHI KOJIOTMYECKON KYJIbTYpBI.



II. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOT'PAMMBbI

2.1. O0beM nporpamMmsl

OO6yuenue paccuutano Ha 1 rom (1 pa3 B Hememo, 34 dvaca). 3a oaMH TOJ OOydYCHHUS
oOyyaromuecsi mojiyyaT 3J€MEHTapHOe 00pa3oBaHME Ha OCHOBE CIICIUAIBHO OIpeNeleHHBIX
0a30BbIX 3HAHUI, YMEHUH, HAaBBIKOB M IOKa3aTesiell JMYHOCTHO-KYJIBTYPHOTO U TBOPYECKOTO
pocTa, BaXKHBIX JJIS JabHEHIIIEr0 Pa3BUTUS OJPOCTKA.

2.2. ConepxaHue NporpaMmsl

WMHCTpyKTaX 1O TEXHUKE O€30MacHOCTH NPOBOJUTCS Ha KAXKAOM 3aHATUU Tepes
MIPOBEICHUEM SKCIICPUMEHTA.
1. BBenenme

1.1

1.2

BBonHoe 3aHsiTHe. 3HAKOMCTBO y4YalIUXCs C HOBBIM y4€OHBIM KypCOM BO BHEYPOUHOM
JeSATEIIbHOCTH.

MecTo XMMHUM B €CTECTBO3ZHAHMM. 3apOXKICHUE XUMHUHU KaK HayKd. CBs3b XMMHH C
IIPAKTUYECKOMN KU3HBIO YEJIOBEKA.

IIpakTrueckas 4acTsb.

Co3nanue MO3HABATENbHBIX KPOCCBOPJAOB M JIPYTMX HMHTEPAKTHBHBIX YNPaKHEHUN Ha
LearningAps.org unu MyTest.

2. 3KCHepI/IMeHTaJILHLIe OCHOBBbI XUMHUH

2.1

2.2

2.3

BemectBa. Ilpuembl oOpameHus ¢ BelmecTBaMu.

W3yuenne mnpaBui TEXHUKH OE30MACHOCTH, MPEAYNPEKIAIOMINUX W 3alperiaronimx
3HaKoB. I[lepBas momomk. [IpoTHBONOXKapHBIE CPEACTBA 3ALUTHI.

3HaKOMCTBO C BEIIECTBAMH, BCTpEUalOIIMMHUCS B OBITY: HOAHAas HacTOiika, Melp,
AJIIFOMHHMMNA, COJIb, MUIIEBAs COJIa, IMMOHHASI KMCIIOTA, YKCYCHas KMCII0Ta, BOJIA, MEIHbIN
Kynopoc. OTiin4une BemecTB Mo (GU3NYeCKUM CBOWCTBAM: arperaTHOE COCTOSIHUE, LIBET,
3amax, BKYC, pacTBOpuUMOCTh. IlpaBmiia XpaHeHus BellecTB B J1aOOpaTOPUU.
TOKCUYHOCTDh BEWIECTB MJs JKMBBIX OPraHU3MOB OINPEAEIAETCS HUX XUMHUYECKUMU
CBOICTBaMM, HMX CIIOCOOHOCTBIO BCTyNaTh B XHUMHUYeckue peakuuu. [IposiBienus
TOKCUYHBIX BELIECTB Y YEJIOBEKA: XMMHUYECKUH OXOT, pa3Ipa)k€HUE CINU3HUCTBIX
000JI04€K, KaTap JbIXaTeNbHbIX MyTEH, allJIeprUuecKue pPeakiiH, OCTphle NEpPMAaTUTHI,
KaHLEPOI€HHOE JEHCTBHE, MOPAXEHHUSI OPraHOB, BO3MOYKHOCTH JIETAIBHBIX HCXOOB.
[IpaBunia oTb6opa BemiecTB (TBep/ble, MOPOIMIKOOOPA3HbIE, KHUJIKHE, BOJHBIE PacTBOPHI,
ocoboe BHUMaHKE — paboTa TOJIBKO C MaJBIMU 0ObEMaMHU BEIIECTB).

Tect Ha ocHOBe 3a7anuit u3 oTkpsiToro 6anka ®UIIU (paznen «MeToasl mO3HAHUS)
IlpaBuna Oe3omacHoii padoTbl NpHM NpoBeJeHMH IJKcnepuMeHTa. TexHuka
JadopaTopHbIX padoT.

3HaKOMCTBO ¢ JIabOpaTOpHBIM 000OpYJOBaHHEM: CTEKJISHHAas TNocyJaa (XHUMHUYECKUe
CTaKaHbl, KOJIObI, BOPOHKH, JIEIUTEIbHbIE BOPOHKH, MEpHAs MOCYJa), BEChI, IITATUBbI
JUIs IpoOUpPOK M MpUOOPOB, HarpeBaTeNbHBIA MPUOOP-CIMPTOBKA, hapdopoBas mocyaa
(BBINIapUBaTENbHBIC YAIlIKH, TUTJIU, CTYIIKH, IINATENN) U JIp.

be3onachas pabota co cTeksioM, MpoOkaMu (JeMOHCTpalUs Pe3KU CTEKISIHHBIX TPYOOK,
WX HarpeBaHUs JJIsl UBMEHEHUS (hOPMBI).

ITpakTHueckas 4acTb.

C6opka mpubopa st nmoinydeHust razoB. [IpoBepka Ha repMETHUHOCTb. 3aKperieHue
ero Ha ImTaTtuBe. PucyHok mpubopa rnpu nomoinu Tpagapera.

HarpeBarejibHbIe IPUOOPDI.

CnuproBka. ['azoBas ropenka. Ilnutka. Bogsinas 6ans. Ha3naueHue HarpeBaTelbHBIX
puOOpOB.

W3yueHne COUPTOBKH: COCTaBHBIE YaCTH U UX (DYHKIIMS.

['oprodee TOMIUBO ISl CIUPTOBOK: STHIIOBBIM criupT. OCOOEHHOCTH PEAKIMH TOPEHUs:
BbI/IETIEHNE TeIula U cBeTa. Cyxoe roproyee
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2.5

2.6

2.7

[IpaBuna HarpeBaHusl IPOOUPOK C BOJHBIMH PAacTBOpaMHM (IIPeIBApUTENBHBINA MPOrpeB
BCE MOBEPXHOCTH, 0053aTENbHBIN HAKIIOH IPOOUPKH, OTBEPCTHE MPOOUPKU «OT ceOsD»,
3aKperieHue JeprKaTelis IpOOUpKH).

Hcnons3oBaHne THUIEH @pu NpOKAIMBaHUM BemecTB. Ha3zHaueHume onepanuu
IIPOKAJIMBAHUS.

IIpakTrueckas 4acTs.

N3y4eHnne miamMeHn. PUCYHOK I1aMeHH.

C6opka mpubopa g BbIIApUBAaHUA COJIM (KOJIBLIO HA IUTAaTHB, BbIIIapUBaTEIbHAs
Yaiika, BOJHBIA pacTBOp COJIM,  CIUPTOBKA). PucyHOK mnpubopa mpu MNOMOLIH
Tpadapera.

Yuctble BemecTBa, 0co00 uncrtbie BemecrBa. [Ipumecu. Cmecu. CriocoObl OYMCTKH
BEIIECTB OT IpuMeced U paszzneneHus cmeceil. @wibtpoBanHue. Ileperonka.
Kpucranmmuszanus. Pazgenenue ¢ momMolp0 Maraura, AeIUTeIbHON BOPOHKH
IIpakTrueckas 4acTs.

1 BapuaHT: cMech PEUHOrO MecKa U caxapa.

2 BapuaHT: CMECh PEUYHOT0 MecKa 1 MOBAapEHHOI COH.

CocTaBUTh CXEeMy IOCIEIOBATEIbHOCTH Olepauuil (pacTBOpeHHe, (QHUIBTPOBAHUE,
BbiapuBanue). CpaBHUTh W OOCYIUTh pe3yJbTaThl JABYX BapuaHToB. OOpaTuth
BHUMaHHE Ha CMECh caxapa M mecka (y HEKOTOPHIX YallKH MOKPBUIMCh KOPUYHEBOM
Maccoii), Ha Ba)XHOCTb YCJIOBUH IPOBENEHHUS SKCIEPUMEHTA, B JAaHHOM CIy4yae Ha
CBOEBPEMEHHOE NPEKpAILlEHNE Harpesa.

MeTtoabl MO3HAHMSA B €CTECTBO3HAHMM.

Habmronenue. DxcriepuMeHT. MoienupoBaHue.

YcnoBus npoBeAeHUs HAOJIOIEHUSI KaK OCHOBHOTO METOJ1a MO3HAHUSA. MBICIUTEIbHBIN
U peaJbHBId DKCIEPUMEHT. YHHUBEpCaJbHbIE 3HAHUS 4YEJIOBEYECTBA HA OCHOBE
HabOmoieHus. du3nueckrue U XUMUYECKUE SIBICHHUS.

ITpakTHueckas 4acTb.

bpoyHoBckoe aBMKEeHHE T1OA MHUKpockoroMm. OOHapykeHHe XKHpa B CeMEeHax
nojcoinHeyHuka. OOHapykeHHe Kpaxmaia B Kaptodene. OOHapyKeHUE YTIEKHUCIOTro
raza B BbIJIbIXaeMOM Boznyxe. JloOaBiieHHe TUMOHHOW KHCJIOTHI B 4Yail. OdopmiieHne
paboThL.

Hassanue onbiTa Kaxk BeImomHsiin Yro gabmromanu

OOpaTuTh BHHMaHHME Ha NMPAKTHYECKUE 3aJaHus NMPOLUIBIX 3aHATHH. AKIEHTUPOBATb,
YTO METOJ HAOIIOIEHUSI — OCHOBHOM METO]] IIO3HAHMS.

Bona. Pacteopel. Mopckass u npecHasi Bojga. buosornyeckue KHIKOCTH: KPOBb,
muMda, KIETOYHBIM COK. DKOJIOTHYECKHE MPOOJIEMBI BOJBI. DIEKTPOIPOBOJAHOCTD KaK
CBOWCTBO PacTBOPOB 3JIEKTPOIUTOB (IIpaBHiIa 0€30MACHOCTH € AIEKTPOIPUOOPaMN).
IIpakTrueckas 4acTs.

OnpeneneHue ¢ MOMOILIBIO DJIEKTPOIPOBOAHOCTH PACTBOPOB: B KAKOM XHUMHUYECKOM
CTaKaHEe HaxXOAUTCS JUCTWLIMpPOBaHHAas Boja. JlaHel Tpu pacTBOpa: pacTBOp
NIOBAPEHHOM COJIM, pacTBOp caxapa, AUCTHUIMpoBaHHas Boga. OdopmiieHre padoThl.

HazBanue pactBopa Uro HabOmomaeMm (3aropaercs JiaMIlOuKa
WJIH HET)

Kak pacmosHaTe: B KakoM CTakaHe — JUCTHJUIMPOBAHHAs BOJAa M PacTBOp caxapa.
JIOJKHBI TIPEJUTOKHTD JIBA CIIOC00a: OpraHOJICITHYSCKUN U BhITAPUBAHUE.

[Tpoekr «/3roroBaeHue CaMOJICTILHOIO npudopa TSt HCCIICIOBAHUS
AIIEKTPOIPOBOTHOCTH PACTBOPOBY

MaccoBasi /10Jis1 PacTBOPEHHOr0 BelleCTBA, WM TPOLEHTHAsl KOHIEHTPAIUs
BellleCTBA B pacTBOpe.
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B3pemuBanue. PasnoBecsl. HaBecka. MepHas mocyaa (MepHble CTakaHbI, KOJIOBI,
LWJIHHJPBHI).

ITpakTHueckas 4acTb.

[IpuroroBneHue pacTBOPOB NOBAPEHHOW COJIM 33JaHHOW KOHIICHTPALINH.
ITpuroroBneHre MMIYYEro HAIUTKA U3 MUILEBOM COJBI, IUMOHHON KUCIIOTHI, caxapa u
aCKOpPOMHOBOM KHCIIOTBI: KakJas TpyIa OIpeleiseT KOJIMYECTBO BEIIECTB Ha CBOE
ycMmoTpenue. CpaBHEHHE M 0OCYKJEHHE NPUTOTOBJICHHBIX HANUTKOB C T.3p. BKyca,
¢ukcanmu HabmogaeMbIXx 3G (EKTOB, PACYETOB WM BBINOJHEHHUS «HA TJIA30K»,
AKCIEPUMEHTAIBHON KYJIBTYPBI.

HacblenHble U nepecbillleHHbIE PACTBOPHI.

MeTtoauka BbIpAIMBAHMA KPHCTANI0B. MoHOKpuctami. Kpucrajummueckue Apys3bl.
Urto Takoe «3aTpaBKay.

JleMoHCTpanys NepechIIEHHOT0 PacTBOpPA aleTaTa HaTpHsL.

IIpakTrueckas 4acTs.

ITpuroToBieHNE HACHIIEHHBIX U MEPECBHILIEHHBIX PacTBOPOB. IIpUroroBiaeHne BOIHBIX
pacTBOPOB MEAHOTO KyIopoca, XJOpHAa HaTpHsl, caxaposbl Ui BbIpAIlMBAHUSA
KpUCTAJUIOB. BrIpalmyBanyue KpUCTaIOB U3 pacTBOpa KAMEHHOM COJIM U MOAMPOBAHHOMN
COJIM: €CTh JIM pa3HuLa. [loueMy 15 BeIpanuBaHusi KPUCTANIOB KaMEHHAs COJIb JIyYllIe,
4yeM uoaupoBaHHad. IlomyueHue OKpalleHHBIX KPUCTAJUIOB COJIM C HCIOJB30BAaHUEM
MUIIEBBIX KpacuTesneil. BplpanuBaHue KpUCTAUIOB MEIHOTO KyIopoca U3 BOJHO-
CIIUPTOBBIX PACTBOPOB.

3. 3HaKOMHMMCH ¢ MHPOM HAHOYACTHI

3.1

3.2

MopaeaupoBanune. Mojienn B €CTeCTBO3HaHUU (IJ100yC, KapThl, (hU3HYECKHEe MOJIEINH,
OuooruuecKue MyJskH, KpUCTAJUIMUECKHUE pemeTku). Mojen aToMOB M MOJIEKYJ B
XUMHH.

IIpakTrueckas 4acTsb.

W3rotoBneHune Mojeneit MOJIeKyII U3 MOAPYUHBIX cpecTB. Pabora BooOpaskeHUs.
IIpoexTHas 3amaga Ne 1. Kak y3HaTe npuMepHbIE pa3Mepbl BUTAMHUHHOIO JIpa)ke
«YHaeBuT», «PeBUTY», yITaKOBKM KOTOPBIX PacCIIOJIOKEHBI y Bac Ha CTOJNAX, HE OTKpPbIBas
OaHOUEK.

[TpoexTtHas 3amaga Ne 2. Y Bac Ha cTonax HaXOJATCsl MEPHBIM UIUHAP, KOJIOa C BOJOM,
BEChl PBIYAKHOTO TUINA ¢ HabOpoMm pa3HoBecoB. lIpemnoxure crocoObl ompeseseHus
pa3MepoB MOJIEKYJI BOJIbI (PAKTHUECKUI U TEOPETUUECKUI).

Bompoc: OTHOCHTCA 11 MOJIeKyJla BOAbl K HaHO4acThaMm? [loueMy BUpYCHI Ha3bIBalOT
HaHOpoOoTaMu?

KoJsutonanbie cucremMsl: 04Ba, IJIMHA, IPUPOAHBIE BOABI, BO3AYX IAbIM, MHHEPAJIbI,
xJ1€0, MOJIOKO, MacJi0, KpoBb...Komonanble 1 HCTHHHBIE pacTBOpbI. OnTHYECKHe
cBoiicTBa: «3d ekt Tunaansy, «sIBIeHUE UCKPAIIMXCS cioeBy». KomonaHbie 4acTUIlbl U
X pa3Mepbl. OKclepuMeHTanbHass 3amada Ne 1. Ha cromax: masepHas ykaska u
na3epHbId (POHAPUK C KPACHBIM JIy4OM, /IBa XUMUYECKHX CTaKaHa: B OJHOM 3aBapeHHBIH
MaKeTHK 4Yas, B APYyroM — yucras Boaa. [Ipomycrure s1yd jmaszepHoro ¢oHapHka depes
CcTakaHbl. B KakoM cTakaHe, MO-BallleMy MHEHHIO, HAXOUTCS KoJmonaHas cuctema? Ha
YeM OCHOBBIBAETCS Ballle MPEANIONIOKEHUE?

OkcnepumeHTanbHass  3amada Ne 2. Bam BbIIaHbl pacTBOPHI aleTara CBHHIA
Pb(CH3;COO), wu momuna kamus KI, mratuB ¢ mpoOMpKaMu, CIMPTOBas Tropesika,
npoOupkozaepxkarenab. B mpobupky Haneire 2 M pactBopa Kl (BeicoToit 2 cMm) U 3aTem
npuneiite 2 mun pactBopa Pb(CH3COQ), . O6pa3yercs kenThlii ocamok. Harpeiite
MpoOMPKY 10 PACTBOPEHHS OCaaKa. 3aTeM OXJaguTe MPOOUPKY OKoJo 2-3 MUH H
MIOMEIIIaeM B COCYJ C XOJOAHOM nensHoi Boaoil. Uro Habmomaere? UTO MpoucxoauT
IIPU BCTPSXUBAHUU MTPOOUPKU?

Wtak, BBl TOJNBKO UYTO OOHAPYKWIM DPA3IUUYME MEXKIY HCTUHHBIMH PAcTBOpPaMU U
KOJUTOMJIHBIMHM pacTBOpaMu. B mocieqHux Bbl HAOMIOJANM TMPOSIBICHUE ONTHUECKUX
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3.5

apdexToB: «d3pdext Tunmans» (axcm. 3aa. Nel) u «sIBIIeHHE UCKPAIIUXCS CI0EB» (IKCII.
3a11.Ne2).

Bonpoc: Kak 1okazare, 4To MBIIBHBIA PacTBOp sIBiIsleTCs KoutonaHoi cucreMoit? (Ilo
paccesiHUIO CBETa B pacTBOpe -KOHYC TuHAams).

YTo MpOUCXOIUT €CIIH B MBUIBHBII pacTBOp A00aBUTh OoBapeHHYI0 couib? (IIpo3paunsrii
MPEXIEe pacTBOP pPE3KO MYTHEET, 00pa3zyloTCs KpPYIHbIE XJOIbs). 3HAKOMCTBO C
SBJICHUSIMU KOAryJISILIUY U BbICAJIUBAHUS.

IIpoexTHas 3amada Ne 1./[Ba ydyeHHKa IPUTOTOBMIM CMECh M3 PACTUTEIIBHOIO Maciia 1
BOJBI: J100AaBHB TMOJIOBUHY 4YaiHOW noxkku Maciaa B 200 mi Boasl. OmuH W3 HHX
YTBEPKAAET, YTO MOJyUYEHHAs! CMECh SIBJISIETCS KOJUIOMAHBIM PAacTBOPOM, a JIPYroi 3TO
orpunaer. Kro mnpaB? CBoif OTBeT WUIIOCTPUPYHTE CHUMKAaMM Ha MOOWUIBHOM
tenedone. (IIpaBer 06a yuenuka. Bee 3aBUCHT OT 0COOEHHOCTEH PUTOTOBIICHHSI CMECH.
Ecnu npocTo pasmMerniate Maciao B Boje, To konyc Tunmans He HaOmonaetcs. Ecnu xe
aKTUBHO B30alTHIBaTh CMECh B TE€UEHHWE HEKOTOPOTO BPEMEHH, TO CMECh MYTHEET U B
TaKOM DPACTBOPE XOpOIIO BHUAECH KOHYC PAaCCESIHHOIO CBETA, TO €CThb IOSBISAIOTCS
MEJIKOJIMCIIEPCHBIE YAaCTHIIbI KalleJeK Macia).

BbIBOJ: KOJUTOMIHBIE PACTBOPHI MOXKHO OOHApY>KUTh IO ONTHYECKOMY TecTy «3(p(eKT
Tunnans», KOTOpbI OOHapyXMBAaeTCs, €CIM KOJUIOMAHbIE YacTHUIbl HE MPEBBIIIAIOT
Jiarna3oH HaHOPa3MEpOB.

Metoabl M cpecTBa SMIUPUYECKOr0 HCCJIeJOBAHNS.

Ha npenpiaymux 3aHATHAX Bbl BBINOIHANIM SKCIIEPUMEHTANIBHBIE U IIPOEKTHBIE 3aJauu.
Kak BBl gymMaete, Kakue METObl UCCIIEJOBAHUS Bbl UCTIOIB30BAIN?

1. Habmonenue. 2. Dxcniepument. 3. U3mepenue. 4. CpaBHeHUE

BcenomuuTe 3amaHusi, TpOCMOTPUTE CBOM 3alUCH M MPOKOMMEHTHPYHUTE MX C TOYKHU
3peHHs] MCIIOJB30BAaHHBIX METOJOB HccienoBaHUsA. YeM BBl MOJIb30BAIUCH, UYTOOBI
pEIINTh NOCTABICHHYIO MEepe/l BAMU ITPoOIIeMy.

[TpoexTtHas 3amada Ne 1. Haiinurte, yemy paBHa IUIOTHOCTH AIIOMHUHUEBOW (OJIBIU U
MEIHON WM CTajJbHOW OOJIBAaHKM HETPaBMWIIBHOM (DOPMBI, KOTOpPBHIE JIEKAT Ha BaIIMX
cronax. Maer obcyxenue.

JlomKHBI NPeIOKUTh TUIaH pelIeHUs 3TOW 3a/ladyM, ONpeleluTh Kakue HeoOXOIUMBI
U3MEpUTENIbHbIE IPUOOPHI IS peIICHUs STON 3a1a4H.

CpaBHUTb HaWJEHHOE 3HA4YCHHE IUIOTHOCTH AaJIOMUHUS, MEIW WIH CTald  CO
CIIPaBOYHOM BEIIMYMHOM.

Kak creneHb M3Me/Ib4eHHOCTH BJIMSET Ha OOUIYI0 IUIOIIAAL CONPHUKACAIOIIMXCS
yactul. OObeMHbIE B3pBIBBHI Ha MYKOMOJBHOM 3aBOJE, JPEBECHO-CTPYKEUHOM
npennpustud.IloueMy Henb3si UCHOIB30BaTh OCH3MH MJIS PO3KUTa JApoB. BcromMHUTH
«UTO TAKOE€ IUIOIIA/IbY, «EANHULIBI U3MEPEHUS TUIOIIAIN.

[IpoekTHas 3amada Ne 1. ¥ Bac Ha crosax HaxomsTcs jubo KyOuk PyOuka, muGo
MaJIeHbKasi yIMaKkoBKa caxapa-paduHana. Haiinure momanp meisoro kyOuka u oOIIyio
wIomaas 9 MajmblX KyOMKOB, W3 KOTOPBIX COCTOMT OOJIBIION KyOWK; WM IIEJIOH
YIaKOBKM caxapa M OOIIyI0 IUIONIAa/b BCEX KyCOUYKOB caxapa B ymakoBke. CpaBHHTE
3Ha4YeHMs IUIOW@AAM Uenod Qurypbl U cyMMapHoOW ruiomanu ee dacteil? Kakyro
3aKOHOMEPHOCTh MBI MOXEM Ha0I0aTh?

HanooObekThl M 00YyCJOBJEHHOCTb HX YHHUKAJIBHBIX CBOWCTB  pe3KUM
yBeJIMYeHHEeM IUIOIIAJAM MOBEPXHOCTH YACTHI. HAHOYACTHIb, HAHOIUICHKH,
HAHOBOJIOKHA, HAHOTPYOKH, HAHOLIAPUKH, IEHAPUMEPBI, IIEOTUThI, KBAHTOBBIE TOUKH.
ITpoextHas 3amaua Ne 2. VX0 nocst umeet aimHy 12-13 MM, a yactuna Mmaraerura Fe304
— 20 M. YBenuubTe ux B 1 Muwumnapa pa3. C kKakuMu 00beKTaMU BBl TEIIEph OyJeTe hxX
cpaBHuBaTh? Kakue (uznueckue BETUUMHBI M3MEHSIOTCS NPH MU3MEHEHHH JMHEWHBIX
pa3zmepoB?

[TpoexTHas 3agaua Ne 3. Ckonbko nuctoB Oymaru A4 Boiiner B crtakan oosemom 100
Mi?



Kaxoii rpymnme BbiaHbl JIUCTH OyMaru A4 u XuMudeckue crakanbl oobemom 100 mit.
Kaxxgas rpymnmna uier oTBEeT Ha 3TOT BOIIPOC.

[IpenyiaraeM NMOMOIb: COMHHUTE JHCTHI B KOMOK. CKOJBKO KOMKOB Oymard BOLUIO B
OJIVH cTakaH?

Haiigure mnomane otaensHoro jaucra A4 M miom@anb MNOBEPXHOCTH XMMHUYECKOTO
ctakaHa. Halimute cymmapHyIo IUIOIIa/1b KOMKOB OyMaru, HaXO/SIIUXCS B CTakaHe?
JlenaroT BBIBOJ: OHA OKa3ajach 3HAYUTENIBbHO OOJIbINE IO TOBEPXHOCTH CTAaKaHa.
Kakum o00pa3oM MBI yBeIMYWIM CyMMapHyH IUIOIIAAb IOBEPXHOCTH Oymaru?
(YMeHblieHHEM 00beMa OTHOTO JIUCTA)

3.6 HanooObekTbl W  O00YCJOBJIEHHOCTH HMX YHHKAJIbHBIX CBOWCTB PpPe3KHM
yBeJIMYeHHEeM IUIOIIAJAM MOBEPXHOCTH YACTHI. HAHOYACTHIb, HAHOIUICHKH,
HAHOBOJIOKHA, HAHOTPYOKH, HAHOLIAPUKH, IEHAPUMEPBHI, IIEOIUThI, KBAHTOBBIE TOYKH.
ITpoexTHas 3amaua Ne 4.Haiinurte miomiaas cBoel yepernHoil KOpoOKH U CpaBHUTE €€ C
TJIOMIA B0 TIOBEPXHOCTH OOJBIIKMX MOTYIIAPUI U YePEITHON KOpoOKH, eciu S(kopa 0.11.)
=2500 cm? . S(u.x)=4nr?/2, rae =C/2m.

OObsicHeHnue: OoJsblllas TUIOMIAAb OONBIIMX TMOMYIMAPUA OOBACHICTCS HAITHYUEM
MHOTOUYHNCIIEHHBIX CKIIAJ0K.

OkcnepuMeHTalbHas 3agada. Ha cTonmax HaxomsTcss — cTajbHas KHOIIKA, KEJIe3HbIN
IBO3/b, KyCOUEK MEIHON IPOBOJIOKU, MEJHAsl CKPENKa, TPaHysbl AJIIOMUHHS U IIMHKA,
HITaTUB C MpOOUpKaMH, coisiHasi KucioTa. [loMecTuTe mnpeasiokeHHble Tejaa Ha JIHO
npoOUpoK M J00aBbTE 3aTEM COJISIHYIO KHCIOTY (BBICOTa CTOJIOA HUJKOCTH HMPUMEPHO
1,5¢cm).

Onwuiyre, 4To BBl HAOMIOAeTE B KAXKION U3 MPOOUPOK.

3HAKOMCTBO C 3JIEKTPOXMMHUYECKUM PsIIOM HaNpsKEHHH METaJlIoB.

Ha3zBanue oObexTa HasBanue UYro Habmogaem JleBee unum mpasee
MeTaja, 3 otHocurenbHo H, B
KOTOpOIro  CclellaH II/XUM Py Harmp.
00BEKT M

BrIBoa: ¢ KUCIOTOM B3aUMOJICHCTBYIOT METAJIIBL: ..........
C KUCJIOTOW HE B3aUMOJIEUCTBYIOT METAUIBL: ........
- 3aganue o yueOHuKy M.A. AXMeTOBa: 03HAKOMBTECH C TEKCTOM Ha c. 13.
- C KakuM BBl CTOJIKHYJHUCH TpoTuBopeuneM? Menp u cepeOpo B HAHOCOCTOSIHHSIX
CIIOCOOHBI B3aMMOJICHCTBOBATh C KHUCJIOTaMH. YBEITUYEHHE IUIOMIAd TOBEPXHOCTH
pearupyromux YacTUIl BIUSIET HE TOJIBKO HAa CKOPOCTh peakinu (00beMHbIE B3PBIBBI), HO
U Ha XapaKTep XUMUYECKUX CBOHCTB.
[IpoekT «B nouckax KOJUIOUAHBIX PACTBOPOBY
4. Xumus Ha CTPaKe 310POBbS
4.1 Woa. Bosrouka iiona. Moa u3 anteku.
[TpakTHueckas 4acTb.
N3roTtoBneHne Moaeny MOJIEKYJIBI Hofa. DIEKTpoHHAas, rpadudeckas popmyna oaa
[Tpoekt «OOHapyx)eHHe KpaxMala B IPOAYKTaX MTUTAHUSY.
4.2 «MapranuoBkay. [lepmanranar kaaus. Maprasei u ero CTeTeHH OKHCIICHUS
[TpakTHueckas 4acTb.
Omnpenenenne MacCoBOM JA0IM KUCIOPOAA B MOJIEKYJIE IEpMaHraHaTa Kajiusl.
Pacdet OTHOCUTENBHOI MIOTHOCTH KUCIOPO/a MO BO3AYXY.
CoOopxka mpubdopa AJis MOTyYEHHUs! KHUCIOPO1a METO/I0M BBHITECHEHUS BO3/IyXa.
DkcnepuMeHT: cOopka mpubopa A pas3IoKeHUs nepMaHranara kanus. KauecTBeHHas
peakuus Ha KUCIOPO/.
[[BeTHBIE peakIMU C MepMaHraHaToM Kaius (Hamp., TMepMaHraHaT Kalus U CyJIbQUT

HaTpus, JIp.)
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Ilepexkucs Bopopona. CpoiicTBa M NpHMeHeHHMe MNepokcuaa Boaopoaa. CreneHb
OKHCJIEHHUSI KHCIIOpPOJIa B MOJIEKYJIe TEPOKCHIA BOIOPOAA.
Peakuus paznoxenus nepokcuaa Bogopoa. Kak nmpoectu 3KCIEpUMEHT.
Karamuzatoper. Oxcug mapranna (IV), ¢epmeHT katamaza — KaTaau3aToOpbl peakiud
pa3IoKEHHUSL.
[IpakTrueckas 4acTsb.
Oxcun mapranna (IV): Hanucats popMyITy BeleCTBa U ONPEIEIUTh CTENICHb OKUCIICHHS.
Tpu npobupky, B KaxaA0H HAXOAUTCS HECKOJBKO MJI allTEUHOM mepekucu Bojopoaa. Bo
BTOPYIO U TPEThbIO MPOOMPKU MOMECTUTE COOTBETCTBEHHO OKcuj Mapranua (IV) (na
KOHYMKE IIIaTelIs1) M CBeKEHATePThIM KapTodesb (Ha KOHYUKE HIMATEeNs).

Homep npoOupku Uto no6aBmIH Uto HabmoqaeM

Hanucats ypaBHeHHE peakiiy ¢ 0003HaYCHUSIMH YCIOBUHN €€ MPOTEKaHMUsI.
[Mpoucxomut nmu peakius B mepBoit npoodupke? [Ipemmoxkure mpuOOp IS MOTyUYSHUS
BOJOPO/IA MPHU PA3I0KEHNUHU NTEPOKCUIA BOAOPOIA.

4.4 AunermicanuuuiioBasi KHCJI0Ta. AckopOuHoBas kuciaota. KucinotHoets cpenbl. pH —

MHIUKATOPBl CBOUMH PYKaMH.
IIpakTrueckas 4acTs.

Onucanne Gusndeckux cBOUCTB. [IpuroroBneHne pacTBOPOB  alETWICAIUIMIOBOH U
ackopOuHoBOW kucnoT. JleiictBue wuHaMKaTOpOoB ((peHondranenHa, JakMyca U
METHJIOpaHKa) Ha UX PAaCTBOPBHI.

MHIUKATOPBI ATETHIICATMIMIIOBAsE KUCIOTAa | ACKOpOMHOBAs KMCIIOTA

®denongranent
Jlakmyc
METHUIIOPAHK

[IpuroroBnenue orBapa KpacHOl KamycThl. HaOmioneHue m3MeHeHus IBeTa OTBapa B
pasHBIX pacTBOpax (yKCyCHas, JIUMOHHAsi, aCKOPOWHOBAas KHCJIOTHI, MOBApEHHAs COJIb,
ra3upoBaHHas BOJAA, HAIATBIPHBIN CIIUPT, MMUIIEBAsT COAA, PACTBOP MbLIA U CTUPAIBHOTO
HOPOIIIKA).

B3aumopeiicTBue ackopOMHOBOM KHCIIOTHI ¢ HOAoM. Bompoc: mais Kakux I1ened MOKHO
UCIIOJIb30BaTh 3Ty peakuuto? (Juist oOHapyKeHUs1 aCKOPOMHOBOW KHMCJIOTHI B MPOJYKTaX
TTUTAHUs).

1

ACKOpOMHOBAs KUCIIOTa | MO B3aUMOJICUCTBUU

pearesr | 2 peareHr Uro wHabmromaem  mpu  UX

dusznueckue cBoiicta: | du3nyeckue CBOICTBA:

4.5

4.6

«3eleHKa»  WJIM  OPWILIHAHTOBBIA  3ejdeHblid. [IlBeT  mopomkooOpa3HOTO
OpMIITMAaHTOBOTO 3e1eHoro. IIpakTuueckoe 3HaueHNE U TOIyUYEHHE.

[IpakTrueckas 4acTsb.

duznueckre CBOMCTBa OPUIUTMAHTOBOTO 3€JICHOTO

Kak  nokazate NO/JIMHHOCTh OpUILTHAHTOBOTO 3€JIEHOTO. [IpoBenenue
MIOCJIEI0BATENbHBIX PEaKLUi B OJHOW MPOOUpPKE ¢ OpPUIUIMAHTOBBIM 3€JICHBIM: BHavalle
B NpOOHPKY A00aBUTh KOHILIEHTPUPOBAHHOW COJISTHOM KHCIOTBHI, a 3aTeM pacTBOpa
menoun NaOH. Odopmiienne paboThl MO CBOEMY YCMOTPEHHIO. 3aTeM OOCYIUTh: Kak
3apUKCUPOBAIH PE3YNIbTAThI SIKCIIEPUMEHTa (M3MEHEHUE 1IBETA, BHITIA/ICHUE 0CAIKa).
[Ipoekt «MOXHO JIM MCHONB30BaTh OPWUIMAHTOBBIM 3€JEHBIH KaK HHIUKATOP
KHCIIOTHOCTH CPEJbI»

«MBL10 YyiecHOe»: X03SMICTBEHHOE U TyaJleTHOE, )KHJIKOE U TBEPOE.

[IpakTrueckas 4acTs.

JleiicTBue 1akMyca Ha pacTBOP MbLIA, PACTBOP CTUPAJILHOTO MOPOIIKA




(ToKa3aTenbCTBO ILEJIOYHOTO XapakTepa MOKIIMX CpEeACTB). [3yueHue STHUKETOK
TBEPAOIO U KUAKOTO Mblja (pa3anure B XUMHUYECKOM cocTaBe). PacTBopeHHe Mblia B
KECTKOHN U AUCTWIIMPOBaHHOM Boje. Dpdext Tunmans.

IIpoexT «MsbLnoBapeHHe»

5. XuMmusa numu

5.1 Caxap, kpaxMmaJi, HeJJII0JI032 — POJACTBEHHUKH IJIIOKO03bI.

Yro Takoe nuader. 'mukemMuueckuil MHAEKC MPOIYKTOB IMHUTAHHSL. XuMH4eckue
MOJICTACTUTENH U UX KOBAPCTBO.

ITpakTHueckas 4acTb.

Omnpenenenue NpoAYKTOB ¢ BBICOKUM INIMKEMUYECKUM MHAEKCOM (paboTa ¢ Talbmiuiei).
OnpezensieM MOJCIACTUTENH: acapTam, copourt .... (Paborta ¢ sTUKeTKaMH.

OmnbIT: B3aMOJIeICTBHE TITIOKO3bI ¢ THApokcuioM menu (11), cBexkenpuroToBIEHHBIM.
HccnenoBanre U3MEHEHUs COJCPKAHUS TIIIOKO3bI B KPOBH TOC/Ie  COATaHCUPOBAHHOTO
obena u mocie ynorpebnerus dactdyna: KUPUEITKOB,YUTICOB, CJIAJIKMX Ta3MPOBAHHBIX
HaIUTKOB.

5.2 AJIIOMUHUI: BeJIMKUH U yKacHbIU. [loueMy He cienyeTr noap30BaThCs aTtOMHUHHEBOMN
nocynoit? ConepHuk kanpius. Ocreonopo3. MeTtauibl KOHCEPBHOM OaHKH.
[TpakTrueckas pabdoTa.

CpoiicTBa amOMUHMA M 00JACTH NPUMEHEHUs aTIOMUHMS Ha OCHOBAaHWU €rO CBOMCTB
(moBTopenue). CoctaBUTh TaONHILY, KIACTEP WU CXEMY.
[IpoBeneHne XUMHMYECKHX PpEaKIUi, XapakTepu3ymlolmux amQpoTepHble CBOWMCTBA
COETMHEHUI AJTFOMUHUS.
OmnpiT 1. ATIOMUHUE U COJIIHAs KUCIIOTA.
OmnebiT 2. Xn0pu aTFOMUHUS U TUAPOKCH HATPHS
Omnpit 3. ['Mapokcu anrOMUHMSL M COJIIHAsE KUCII0Ta
OnbIT 4. ['Mapokcua ATFOMUHUS U TUAPOKCU]] HATPUS
HaszBanue onbiTa Urto HabmogaemM YpaBHEHHE XUMHUECKON PEAKIIUU
BeBOI: ...c.eelll
ITpoext «Ee BenmnyecTBO — KOHCEpBHAas OaHKa: 3KCIIEPUMEHTAIBHOE OIpeesieHUe
METAJIJIOBY.
5.3 VYkcycHass kuciaora. CTONOBBIM yKCyC, YKCYCHas OCCEHLHUA, JIE[sAHAs YKCyCHas

KHciaoTa: B 4eMm pas3Huna. CBONCTBA YKCYCHOM KHCIOTBI M €€ IPUMEHEHHE.
DU3M0IOrHYeCKOE BO3CHCTBUE KUCIIOTHI.
[TpakTrueckas padoTa.
CocTaBrieHue TOHATHMHOM CXEMBI: «4TO S 3HaI0 OO0 YKCYCHOH KHCIOTE»
(MHAMBHyaJIbHO, THOO B TpyTIIe).
Pacyer KOHIIEHTpallMK KUCJIOTHI TP €€ pa30aBICHUN.
KucioTHOCTh pacTBOPOB MUILEBOM COABI U YKCYCHOM KUCIIOTHI.
lMamenue nuieBoit coabl YKCYCHOM KUCIOTOM: MPU3HAKK XUMUYECKON
peakmuy (BBIJIEJNIEHUE Ta3za, pe3KOoe YBEIMYCHHE O00beMa pPEaKIUOHHOW CMECH).
[ToBTOpUTH peaklMi0 TalleHHs] COAbl C MCIOJIb30BaHMEM HMHIUKaTopa (Hamp., oTBapa
KpPacHOKOYaHHOU KarycThl). J{7s uero HeoOXoauMo ObLI0 TpUMEHEHNEe HHIUKaTopa?
OOpaTuTh BHUMaHKE, YTO BBIJICJICHHUE T'a3a YaCTO COMPOBOKIACTCS
yBEJIMUEHHEM 00beMa peakIMOHHOM cMecu. Kakue Mepbl IpejocTOpOKHOCTH
HYKHO COOJIIO/IaTh TIPU MIPOBEICHUH TaKUX PEaKIIHii?

54 «Conenass Hama :KuU3Hb» (IIOBape€HHAas COJIb, [OTall, I[JIyTamMaT HaTpus.......

riaayoepoBa cojib, METHBII KyIopoc. ..... )

[Mumesas coia, NHUThEBas CoOJa, KaJlbLIMHUPOBAaHHAS COJAA, KayCTHYecKas Coja:
OJIMHAKOBBIC WM pa3HbIe BenecTBa. KauecTBeHHbIE peakiy B XUMHH.

[TpakTrueckas padota



Onpenenutb: Kakoe W3  BEIIECTB  (IUINEBas  coja, KaycTUYecKas  Ccoja,
KaJIbIIUHUPOBAHHAS COJIa) SABJISIOTCS COJIIMU YTOJIBHON KUCIIOTHI.

OmnpiT 1. JleiicTBUE MHIUKATOPaMHU.

OmnpiT 2. JleiicTBUE HA pACTBOPHI MUILEBOW M KAYCTHYECKON COBI YKCYCHOM KHUCIOTHI

Hazsanue omnbita Yro HabiromaeMm BriBon

BeBOZ: ..........
[TpoBeneHMe ONBITOB NOATBEPKAAET, YTO MUIIEBAs COJA, KAIbLIMHUPOBAaHHAS cOAa — 3TO
COJIM cJIa0OM yroJIbHOM KUCIIOTHI, @ KayCTUYecKasi CoJja — paCTBOPUMOE OCHOBAHHE.
OO6cynuTh, Kak 1oKa3aTh OMBITHBIM ITyTEM, UYTO MUILEBAs COAA ABISAETCS KUCIIOM COJIBIO.
5.5 Bpen nurparoB: mu¢ uaum npasaa. [lonp3a HUTpaTOB: BaKHEHIIME MHHEPAIbHBIE
ynoOpeHus: Kak MCTOYHMK a3zoTa. KpyroBopor a3zota. [loueMy BeHepuHa  MyXOJIOBKa
MOeIaeT HACEKOMBIX (TaK OHA BOCTIOJHSAET HEJOCTATOK a30Ta B OOJIOTUCTBHIX MECTaX).
Hutpatel B KadecTBe NUILEBBIX KOHCEPBAHTOB. Kakue NpeBpaleHus NPOUCXOAAT ¢
HUTpaTaMu B OPraHU3ME YeJIOBEKA. A30T U €ro CTENEHH OKUCIICHHUS.
ITpakTHueckas 4acTb.
OrmpesiesieHe MacCOBOW JIOJIM a30Ta B KAJIMMHOW, HATPUEBOM M aMMOHHUITHOM CENUTpe.
BeiBoJ: kKakoe 3 HUX OoJiee IEHHOE a30THOE y100peHue.
[TpoekT «BiusHuE a30THBIX YAOOPEHHI HA POCT CaXKEHIIEB (hacOII».
6. Pabora Hag mpoekTamMu
1. Dramn BbIOOpa TEMBI, MOCTAHOBKH IIEJIH, 3a/1a4 UCCIICTOBAHMUS .
2. Dran BBIIBU)KEHHSI TUIIOTE3HI.
3. DTtan naaHUpPOBaHUS MYTU AOCTHXKEHHUS L€ HCCIe10BaTebCKUX (IPOEKTHBIX) padoT U
BbIOOpa HEOOXOMMOT0 MHCTPYMEHTApHSI.
4. Dran npoBeneHUs y4eOHOTo HccieloBaHUs (IMPOEKTHOM pabOThI) C MPOMEXKYTOUHBIM
KOHTPOJIEM 3a XOJIOM BBIIIOJIHEHUS U KOPPEKIUEN PE3ysIbTaTOB.
5. Dran odopmiieHus, MpeaCTaBIeHHS (3aIIUThI) MPOIYKTa MPOSKTHOH paboThI

2.3. IlnanupyemMble pe3yJIbTaThbl 0CBOCHHUS NPOrPaMMBbI
JIN4YHOCTHBIE Pe3yJIbTAThI:
- OCO3HaBaTb EIUHCTBO U LEJIOCTHOCTb OKPYXKAIOLIETO MHpaA, BO3MOXKHOCTU €TI0
[I03HABAEMOCTHU U OOBSICHUMOCTH Ha OCHOBE JTOCTHKEHHUM HAyKU;
- TIOCTETIEHHO BBICTpPAaUBaThb COOCTBEHHOE IIE€JIOCTHOE MHPOBO33PEHHE: OCO3HABaTh
MOTPEOHOCTh U TOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM YHCJIE U B paMKaxX CaMOCTOSITEIbHOU
JEATENbHOCTH BHE ILIKOJIBI;
- OLCHMBAaTh >KM3HEHHBIE CUTyallUW C TOYKM 3peHHss Oe3omacHOro oOpa3a >KU3HH U
COXpaHEHUs 310pPOBbS;
- OLICHMBATh YKOJIOTUYECKUH PUCK B3aMMOOTHOUIEHUH Y€JIOBEKA U IPUPOJIBI.
- (opMHUpOBaTh HKOJOTHYECKOE MBILIUICHHE: YMEHUE OLCHHBAaTh CBOIO JIEATEIIHOCTh U
IIOCTYTIKU JIPYTUX JIFOJIEH C TOYKHU 3PEHMSI COXPAHEHHs OKPYIKAIOIIEH CPEebl - TApaHTa KU3HU U
Onaromnouny4us Jroieil Ha 3emiie.
MeTanpeamMeTHbBIMUPE3YIbTaTaMU W3y4YEHUs nporpammbi«llepBbre niarv B
XUMUU»SBIsETCA()OpPMUPOBaHIE YHUBEPCABHBIX YueOHbIX AericTBuil (YVY /).
Perynstususie YY/I:
- CaMOCTOSITEIbHO OOHAPYXHUBaTh U (POPMYyIUpPOBATH yUeOHYIO MPOOJIEMY, ONPEeATh Lelb
y4eOHOMN JeATENHHOCTH;
- BBIIBUTaTh BEPCUM pELICHUs NPOOJIEeMbl, OCO3HABATh KOHEUHBIM pe3yibTaT, BHIOMpPATh U3
MIPEAJIOKEHHBIX U UCKATh CAMOCTOSITENBHO CPEICTBA JOCTHKEHNUS LIEIIN;
- OCYILECTBIIATh IIEJIeTOJIaraHne, BKIIOYas IOCTAHOBKY HOBBIX LieNed, MpeoOpazoBaHHE
IIPAaKTUYECKOM 3a/1a4y B ITI03HABATEIIBHYIO;
- COCTaBJIATH (MHIAMBHYaJbHO WU B IPYIIIE) IJIAH PEIEHHs TPOOIEeMbI;



- pabortas 1Mo MiIaHy, CBEPSATh CBOM JIEHCTBUS C IENBIO U, IPH HEOOXOJUMOCTH, UCIIPABIIATH
OIITHMOKHU CaMOCTOSITENLHO;
- YUUTBIBATh PA3HbIE MHEHUS U CTPEMHUTHCS K KOOPAWHALMU Pa3IUYHbIX MO3UIUI B
COTpPY/THHYECTBE;
- B JMajore C YYHUTEIEM COBEpIICHCTBOBATH CaMOCTOSITENILHO BBIPAOOTAHHBIE KPUTEPHUH
OLICHKH.

ITo3naBartenbHbie YY /:
- aHAIU3UPOBATH, CpaBHUBATh,KITACCUPHUITUPOBATH u 000011aTh (bakThI "
SIBJICHUS. BBIIBISATHIIPUYMHBI U CJCACTBUS MIPOCTHIX SIBJICHUI.
- OCYIIECTBIISITh  CPAaBHEHHE,KIaCCU(UKAINIO,CAMOCTOSITEIHBHO  BBIOMpasi ~ OCHOBAHUS
UKPUTEPUU ISl YKa3aHHBIX JJOTUYECKHUX OTEPALIMiA;
- CTpOMTH JIOTUYECKOe paccyxeHue, BKIIIoYarolee YCTaHOBJICHHE MPUIUHHO-
CJIe/ICTBEHHBIXCBA3EH.
- CcO3/JaBaTh CXEMaTHYECKHE MOJICIIN C BBIJICIICHHEM CYIIECTBEHHBIX XapaKTePUCTHUK OOBEKTA.
- COCTaBIISITh TE€3UCHI,PA3INYHbIE BUbI JIAHOB(IIPOCTHIX,CIOKHBIX U T.IL.).
npeoOpa3oBhIBaTh MHPOPMAIIUIO U3 OJTHOTO BHUJIA B IPYTOi(TaOIUILy B TEKCT U TIP. ).
- yMeTh OMNpEAeNsATh BO3MOXHBIE WCTOYHUKA HEOOXOAMMBIX CBEACHUN,TPOU3BOIAHUTH
MOUCKUH(POPMAIIUH, aHATTU3UPOBATH U OIICHUBATH €€ JJOCTOBEPHOCTD.
- 0000mAaTe TOHATHSA - OCYIIECTBIATH JIOTHYECKYIO OTEpaIyio Tepexoja OT TMOHSATHH ¢
MEHBIITUM 00HEMOM ITOHATHAM ¢ OOJBIITUM 00HEMOM;
- CTPOUTH JJOTUYECKHUE PACCYNACHUS, BKIIOYAIOUIUE YCTAHOBICHUE TPUUUHHO-CIIEICTBEHHBIX
CBA3EH.
- OOBSCHATH SIBJICHHUSI, MPOIIECCHI, CBSI3U U OTHOIICHUS, BBISBIISIEMbIE B XOJI€ MCCIEAOBAHUSA,
OCYIIECTBJIATh BHIOOp Hambosee dPGEeKTUBHBIX CIOCOOOB pEIICHUs 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHH.

KommyHnukarusubie YY/:
- yMeTh (OPMYyJIHUPOBaTh COOCTBEHHOE MHEHHE W TMO3UIMI0, apryMEHTHpPOBaTh €€ U
KOOPJMHHUPOBATH €€ C TIO3UIUHU MapTHEPOB B COTPYAHUYECTBE MPH BBHIPAOOTKE OOIIETO PEIICHHS
B COBMECTHOM J€SATEIBHOCTH;
- oToOpakaTb B pPEUYU COJEpKaHHE COBEPIIAEMBIX JEHCTBUH, Kak B (Qopme TpoMKOil
COLIMATTM3UPOBAHHON peyuH, TaK U B opMe BHYTPEHHEH peuu;
- YMETh apTyMEHTHPOBATH CBOIO TOUYKY 3PEHUS;
- YMeTbh OCYUIECTBIISITh B3aMMHBIN KOHTPOIb U OKA3bIBaTh B COTPYAHUUYECTBE HEOOXOAMMYIO
B3aUMOTIOMOIITb;
- yMmerb paboTarh B Tpymme - YCTaHABIWBaThL pabouue oOTHomeHUs, 3 eKTHBHO
COTPYJAHHYATH U CITIOCOOCTBOBATH MPOAYKTUBHON KOOTIEPAIIHH.

IIpeaMeTHBIMM pe3yJIbTATAMM U3YUYCHUS MIPEAMETA SIBISIOTCS CIEAYIONINEe YMEHHUS:
- OCO3HaHME POJIU BEILECTB;
- ONpPEIENATh POJib PA3IUUYHBIX BEIIECTB B IPUPOJE U TEXHUKE;
- OOBSCHATH POJIb BEIMIECTB B X KPYTOBOPOTE;
- paccMOTpPEHUE XMMHUYECKUX MPOLECCOB;
- WUCIOJIb30BaTh 3HAHUS XWMHHM TIpU COOJIOIEHWM TIPaBUJ HCTIOJIB30BaHUS OBITOBBIX
XUMUYECKUX MPENapaToB;

— pa3nuyaTh onacHble U 0e30macHbIe BEUIECTBA;
- TPUBOJUTH MPUMEPHI XUMUUYECKUX MTPOILIECCOB B MPUPO/IE;
- HaXOAWTh YEPTHI, CBUJICTEILCTBYIONIHE 00 OOMINX MPU3HAKAX XMMHYECKUX TPOIIECCOB B UX
pazIuyusX;
- HUCHOJIb30BaHUE XMMHYECKUX 3HAHUH B OBITY;
- OOBSCHATH 3HAYCHHE BEIIECTB B )KU3HU M XO35ICTBE UEIOBEKA,
- OOBSCHATH MHP C TOUKH 3PCHUS XHUMHH;
- (opmupoBaTh mpeAcTaBIeHUs 0 OyaymieM IpodhecCHOHaTFHOM BEIOODE.



II1. KOMILJIEKC OPTAHU3AIIMOHHO-TIEJATOIr MYECKUX YCJOBUI

3.1. YueOHbIii mjian

Ne i/t HasBanue paznena Bcero gacos
1. BBenenue 2
2. OKCIIepUMEHTAIIbHBIE OCHOBBI XUMHUU 13
3. 3HAKOMUMCS C MUPOM HAaHOYACTHII 8
4. XuMUs HA CTPAXKE 310POBbS 6
5. XUMUS AU 4
6. 3ammra npoeKToB 1
HUroro: 34
KajengapHo — TemaTn4yeckoe IJIAHNPOBAaHHeE.
Ne Tema KoaunuecTBO JlaTa
4acoB JIaH dakr
BBenenue
1 3HAaKOMCTBO YyYalllUXCd C HOBBIM Y4EOHBIM 04.09
KypCcOM BO BHEYPOUYHOU JiesiTeIbHOCTH. BuiOOp
TEMBbI TPOEKTOB.
MecTo XMMHH B €CTECTBO3HAHHUHU.
JKCNepUMEHTAbHbIE OCHOBbI XUMHH 4
2 Bemectna. [Ipuemsl oOpalieHus ¢ BeecTBaMu 11.09
3 [IpaBuna GezonacHoi pabOTHI IPH MPOBEACHUN 18.09
JKcIIepruMeHTa. TexHuka 1abopaTopHbIX padoT.
4 HarpeBartenpHbie mpruOOpHI. 25.09
5 YucTele BEIIECTBA, 0CO00 YHCTHIE BEIIECTBA. 02.10
[Ipumecu. Cmecu
MeToanl NO3HAHMS B €CTECTBO3HAHNM. 1
6 Habmronenue. DxcnepuMeHT. MoieTMpoBaHue. 09.10
Boaa. PacTBopbl. 1
7 Mopckass u mnpecHas Boja. buonoruueckue 16.10
JKUJIKOCTH: KPOBb, JTMMba, KJICTOUYHBIN COK.
MaccoBasi 10Ji1 PacCTBOPEHHOI0 BellecTBa,
WIN TPOIEHTHAsi KOHLUEHTPAUMs BellecTBa
B pacTBope.
8 B3eemmBanue. PaznoBeckl. HaBecka. Mepnas 23.10
nocy/ia (MEpHbIC CTaKaHbl, KOJIOBI, ITMJIHHJIPHI).
Hacsblinennble u nepecbiilieHHbIE PACTBOPHI. 6
9 Hacpiiennsie 1 nepechIeHHbIE PACTBOPHI. 06.11
10 MeToMKa BhIpallliBaHusl KPUCTAJJIOB. 13.11
11 Kpucramnnueckue apysbsi. 20.11
12 [IpuroroBneHue HaCBIILIEHHBIX U 27.11
NEPECHIIIEHHBIX PACTBOPOB.




13

BeIpamuBaHue KpUCTaUIOB KPUCTAIIIMYECKOM
COJIN.

04.12

14

BerlpamuBanue KpucTamioB MEAHOIO
Kynopoca.

11.12

3HakoMuMcH ¢ MHUPOM HAHOYACTHUIL

15

Mogenu B ecrecTBO3HaHUM (rio0yc, KapThl,
¢dusnveckne MoaeH, ONOJIOTHUECKUE MYJISIKH,
KpPHUCTAIJIMYECKUE pelleTkr). Mojaenu atoMoB
U MOJIEKYJI B XUMHH.

18.12

16

Ctpoenne  BemiectBa. PasMepbl  yacTuil.
Hanouactungl.

25.12

17

WsrotoBnenne  Moxeneil  MoyieKyl1 U3
OJIPY4YHBIX cpeacTB. Pabota BooOpaskeHusl.

15.01

18

Konnouauele cucTeMsl: IT04YBa, TJIMHA,
MPUPOIHBIE BOJIbI, BO3AYX JbIM, MUHEPAJIbI,
xJ1€0, MOJIOKO, Macjo, KpoBb...Komtonaasie u
VMCTUHHBIE PACTBOPBHI.

22.01

19

MeTtons! u cpencTBa AMITUPUYECKOTO
HCCIICIOBAHUS.

29.01

20

Kaxk crenens n3Menp4eHHOCTH BIIMSET HA
001y TJIOMIAh COMPUKACAIONINXCS YACTHII.

05.02

21-
22

Hanoo0bexTsl 1 00yCIIOBIEHHOCTh UX
YHUKQJIBHBIX CBOWCTB PE3KHM YBEINYEHUEM
TUTOIIA/IA TIOBEPXHOCTH YACTHII: HAHOYACTHIIBI,
HaHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH,
HAHOMIAPHUKH, JCHIPUMEPHI, IIEOTHTHI,
KBAHTOBBIE TOYKH.

12.02
19.02

XHuMHS Ha cCTpaske 310POBbs

23

HNon. Bosronka itona. o u3 anteku.

26.02

24

«Maprannoska». [lepmaHranaT kamusi.

05.03

25

[lepekuce Booposa. CBONCTBA U IPUMEHEHNE
HEPOKCHJIA BOJOPOJA.

12.03

26

ALICTI/IJICB.JII/II_II/IJ'IOBaH KHUCJIOTA. ACKOp6I/IHOB as
KHCJIOTA.

19.03

27

«3eIeHKa WIIN 6pHJ’IJ’IHaHTOBLIﬁ 3€JICHBIN.

02.04

28

«Mpr110 YyJAECHOE: XO03SIMCTBEHHOE Hu
TyaJIeTHOE, KUJKOE U TBEPJIOE.

09.04

XuMHuA MUAILHA

29

Caxap, KpaxmaJl, OeJUIK0JI03a — POACTBCHHUKHA
TJIFOKO3HI.

16.04

30

Yro takoe muaber. I'MMKeMHYECKHMII WHIEKC
MIPOJIYKTOB [IUTAHUA. XHUMHUYECKUE
MOJICJIACTUTEN M KX KOBApCTBO.

23.04

31

OrnpezenieHrne MPOAYKTOB C BHICOKUM
TJIMKEMHYECKUM HHACKCOM

30.04

32

AmoMuHU: BeNUKHU U ykacHbIi. [louemy He
CJIETy€eT M0JIb30BaThCs AIFOMUHHEBOU

07.05




OCYH0M?

33 3anmTa NpoeKTOB 1 14.05

34 3amura npoeKToB 1 21.05

3.2. KasennapHblii yueOHbIN rpapuk

[TpogomxurenbHOCTh yueObHOro rofa — 34 negenu. Hauano 3ansartuit ¢ 04.09.2024 roga,
OKOHYaHHE — B COOTBETCTBHHU ¢ yueOHbIM IutanoM JOI1.
Pernament oOpazoBatensHOro mporecca: 1 rog o0ydenust —34 vaca (1 pas B Henento no 1 vacy).
Pexxum 3aHATHIl: 3aHATHS OpoOBOAATCA MO pacnucaHuio. [IpomoskutenbHOCTh 3aHATHH 40
MUHYT.

3.3. OueHo4HbIe MATEPHAJIBI

Crnoco0bl onpeaesieHus1 pe3yJ1bTATUBHOCTH:
- Hauanvnoui konmpons (cemmsbpb) B BHUIE BHU3yalbHOTO HAONIOJEHUS TMegarora 3a
COONIOZICHNEM BOCTIMTAHHUKAMH TEXHHKH O€30MacHOCTH, TIOBEJCHHEM IIpH paboTe ¢
MOCTEAYIOIUM O0CYKICHHEM;
- Texywuii kKoHmpons (6 meyenue gceco yuebH020 200a) B BUJIE BU3YaTbHOTO HAOIIOICHHUS
nmejarora 3a MPOIECCOM  BBIMIOJNHEHUS YYallUMHUCS TPAKTUYECKUX paboT, MPOEKTOB,
WHAVNBUIYAITBHBIX 33JIaHUH, YIaCTHS B IPEJIMETHOW HEJE)Ie ECTCCTBO3SHAHMS,
- IIpomesicymounulii Konmpons (memamuyeckuti) B BUI€ IPEIMETHON TUATHOCTUKU 3HAHUS
JETHbMH MTPOUICHHBIX TEM;
- Hmoeoswiii koumpone (mati) B BUAE W3YYCHHs] M aHANIHM3a MPOAYKTOB TPyAa yHalIUXCS
(mpoekToB; cooOmeHMiA, pedepaToB), TpoIecca OpraHU3aluu padOThl HAJ TPOJAYKTOM H
JUHAMHKY JTHYHOCTHBIX N3MEHEHH.

@Dopmbl y4éTa 3HAHMN, YMEHUI IPU peau3alMu NPOrpaMmbl.
- Ompoc;
- O6cyxaeHue;
- CamocrosiTenpHas padoTa;
- TectupoBanue;
- [IpesenTanus u 3ammura TBOPUECKON pabOTHI (POEKTHI U JIP. ).
B kon1ie yue6HOT0 roga 00y4daromuifics 10KEH BBIMOIHUTD U 3aITUTUTh TIPOEKT.
3.4. MeTonn4ueckue MaTepuasbl

B cocraB yueOHO-METOAMUECKOTO0 KOMIUIEKTa K MPOTrpaMMe BXOJISIT:
® yyeOHbIE U METOINYECKUE TTOCOOUS;
® XUMHUYECKUE CIIPAaBOYHUKH,
® pa3aTOYHbIe MaTepuabl (TaOIHUIIbI, CXEMBI);
® BUJICO- U ayANOMAaTEepHUaIIbI;
® KOMITbIOTEPHBIE TPOTPAMMBEI.

IV. UHBIE KOMIIOHEHTbI

4.1. YcaoBus peaju3anuy NporpaMmMsbl
Mamepuanvno-mexuuueckoe odecneuenue:
4.1. YcaoBus peaju3anuy NporpaMMbl
Mamepuanvno-mexunuueckoe odecneuenue:
BHyTpeHHUMU YCIOBUSAMU peaau3aliy IporpaMMbl SBIISIOTCS:
- HaJIM4ue y4yeOHOro MOMEIEHUs AJIsl IPOBEACHMSI 3aHITHI;
- HJINYME He0O0X0IMMOro 000pyI0BaHUS /TS IPOBEJICHNS HKCIIEPUMEHTANIbHBIX 3a/1a4;
- HaJIMYUE HAIVIAIHBIX MOCOOWH, TEXHUUYECKHUX CpPEACTB OOyYeHHs, AUJAKTUYECKHUX MaTepuaioB K
TEMaM.
MatepuanbHO-TEXHUYECKOE 00eCIIedeHne MPOrpaMMbl
B nepeuens 060py10BaHus 34aHUS, B KOTOPOM OyZ€T pealn3oBaHa JaHHAs MpOrpaMMa, BXOJSAT:



1. [TepconanbHbIe KOMIBIOTEPHI (1 mIT.)
2. MynsTumeanitHbIin mpoektop (1 mT.)
3. OkpaH (1 mr.)
4. JIaboparopnas mocyaa
5. IMunetka Ilactepa 2mn 1556b mutactuk
6. Lludposas maboparopust « Apxumemn»
7. Ludposas nabopaTopus AJs IMKOILHUKOB
8. [ludposas Bumeokamepa.
HNudopmanronHoe odbecrieueHre mporpamMmmal:
B mixone umeercs mpe3eHTalMyU, BUIEOYPOKH, METOJUYECKHE U JUJAKTUYECKHE MOCOOUS JUIs
MIPOBEICHUS 3aHATUM, TPOBEPKHU U 3aKPEIICHUS 3HAHUM N0 MPOTpaMMe.
4.2. Criucok JmTeparypbl

1.  Axodd, P. UckyccTBo pemenus npodiaem. M.: Mup, 1982;

2. AnamoBuuy, T.I1., BacunweBa, I'.U., MeukoBckuii, C.A. COOpHHK OJUMIIMAIHBIX 3a/a4 IO
xumun. Munck: Hapoanas acsera, 1980; borosnenckas JI.b. Ilytu k TBopuecTBy. M.: 3Hanue, 1981;
3. Epeirun, JLIL., Humkus, E.A. Metonuka pemenus 3agad no xumuu. M.: IIpoceemenue, 1989;
KonkypcHblii 3k3ameH mo xumuu: PykoBoacTBo ans abutypueHtoB. B 6 u. // moxm pea. H.E.
Kyssmenko. M.: U3n-s8o MI'Y, 1992;

4. Kyssmenko, H.E., Epemun, B.B., [lonkoB, B.A. Xumus i MKOJbHUKOB CTAapIIMX KJIacCOB U
MOCTyMarmuX B By3sl. M.: JIpoda, 1995;

5. Kymmnapes, A.A. Yuumcs pemats 3agaun no xumuu. M.: lllkona-IIpecc, 1996;

6. Jlunun, P.A., Monouko, B.A. Xumus ansa aburypuentoB. OT cpeaHeil MIKOIbI K By3y. M.:
Xumusg, 1993;

7. Mosgcymzane, 9.M., A66acosa, I'.A., 3axapoukuna, T.I'. Xumus B BOIpocax ¢ UCIOJIb30BaHUEM
OBM. M.: Beicmas mkona, 1991; Ilonbckue xumudeckue onummuanbl (cOopHuk 3amad). Ilep. c
nonsek. [1.I. BysHOBCKOI 1 ap. // mox pexa. C.C. Uypanosa. M.: Mup, 1980;

8. Cemenos, 1.H. 3agauu mo XuMuu MOBBIILIEHHON CIOKHOCTHU sl abutypuenTtos. B 4 4. JI.: U3x-
Bo JII'Y, 1991;
9. CypoBuesa, P.II., Casunkuii, C.H. 3agaHus mo XuMHH A7 CaMOCTOATEIbHOW padOTHI

yuamuxcs. M.: [Ipocsemenue, 1991; Xummueckue onmumnuasl B mkoie. /Coct. C.H. Ilepuatkun. M.:
HITO «O6pa3zoBanue», 1997;

10. Xowmuenko, I'.H., Xomuenko, N.I'. 3amaun mo xumuu ajsi MOCTyMarOMMX B By3bl. — M.: HoBas
Bomna, 1997;

11. HIrpemmnep, I'.1., XoxmoBa, A.M. Meronuka pemieHns: pacueTHBIX 3a1a4 mo xuMmuu: [locobue
s yuutens. M.: Ilpocsemenue, 1998.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI:

http://www.chemistry.ssu.samara.ru/;

http://www.hemi.nsu.ru/;

http://www.repetitor. 1 c.ru/online;

http://www.informika.ru/text/database/chemy/START.html;

http://chemistry.ru/index.php;

http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-alcd26d56d67;




http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41;

http://www.maratakm.narod.ru/.

Kommakr-mucku: Iudposas 06aza Bugeo «Xumus. CereBas Bepcus». VHCTUTYT HOBBIX
texnonoruit. 2006; Buptyanbnas mxona Kupuina u Medoaus. «Ypoku xumun Kupmina u Medonus
89 xmacc, 10-11 xmaccy. OOO «Kupwmnt u Medommit». 2002; «Otkpeitas xumus»y. OO0
«®usuxon». 2005; Bam penerutop «Xumusa 7-11 kimace». OOO  «PaBhoBecue». 2004;
O6pa3oBarenbHast Koyuiekuus. Xumusi 1 Bcex — XXI: Xumuueckue ombIThl CO B3phIBAMH U 0€3».
000 «1C-ITabmumuury. 2006; Xumus. Mynptumenuitnoe yueOHoe mocodue HoBoro oopasma. 8—9
Kiacc. DnekTpoHHas oudnuoreka. «IIpocsemenne». 2002.

JIJIS1 AETEXA U POOAUTEJIEN:

1. Epeirun, JII1., I'paboBsiii, A.K.3amaun u mpumepsl M0 XUMHU C MEXKIIPEIMETHBIM
cojaepxanueM (crermnpeameTsl). M.: Beiciras mikona, 1989;

2. Konkypcuslit sk3amen no xumun: PykoBoactBo s abutypuentoB MI'Y. Ilon pen.
H.E.Ky3bmenko. M.: U3n-s8o MI'Y, 1993;

3. Kysemenko, H.E., Epemun, B.B., Tlonkos, B.A. XuMus a1 IIKOJbHUKOB CTapIINX
KJIACCOB W MOCTYIAIHKX B By3bl. M.: JIpoda, 1995;

4. Kymnapes, A.A. Yuumcs pemats 3anaun no xumuu. M.: kona-Ilpecc, 1996; Jluaun
P.A., Monouko B.A.Xumust st abutypuentoB. OT cpenHeid mKobl K By3y. M.: Xumust, 1993;

5. Cemenos, W.H. 3agaun o XMMUU MOBBIIICHHON CIOXHOCTH U aOUTypueHTOB. B 4 4.
JI.: U3n-Bo JIT'Y, 1991;

6. [ly3akos, C.A., [Tonkos, B.A. ITocobue no xumuu 115 NOoCTynaroIIMX B By3bl. Bonpocsl,
yrpakHeHus1, 3a1aun. O0pa3ibl dK3aMeHAIMOHHBIX OmIeToB. M.: Breicmas mkoia, 2000;

7. Copokun, B.B., 3notaukoB, D.I'. Xumus B Tectax: Ilocobue nnsi MIKOJIBHUKOB U
abutypuentoB. CII6: Xumus, 1996;

8. CyposueBa, P.II., Cauukuii, C.H., HWsanoBa, P.I'. 3amanus mno xumum i
CaMOCTOSITeNIbHON paboThl yuammuxcs. 2-¢ u3a. M.: [Ipocsemienue, 1981;

9. Xomuenko, I'.I1., Xomuenko, M.I'. COOpHUK 3a7a4 10 XMMHHU 711 HOCTYAIOIIMUX B BY3bI:

VYuebHoe nmocobue. 4-e uzn. M.: HoBas Boana, 2002;
10.  Xomuenko, I'.Il. Xumus g noctynaromux B By3sl. M.: Beicias mkona, 2000.
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