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IHosicuuTeNLHAA 3aNIUCKA

Pabouast mporpamma JOMOJHUTENBHOTO 00pazoBaHusi «llepBeie mmarm B XUMHIO» IS 7-X, 8-X KJIacCOB COCTaBJCHA B
COOTBETCTBHUH ¢ TpeboBaHusiMu DeaepanibHOro TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa 001Iero oOpa3oBaHusi BTOPOTO
TIOKOJICHHUSI:

1. [IpumepHass ocHOBHasi oOpa3oBaTelbHAs TporpaMMa OCHOBHOTO o0miero oOpa3oBaHus (0J00peHa pelieHueM
dbenepaibHOro y4eOHO-METOIUUECKOTO 00bEIMHEHUS 110 0011IEMY 00pa30BaHUIO

2. IMucemo Muno6puayku ot 28.10.2015 r. Ne 08-1786 «O pabouux nporpaMmmax y4eOHBIX IPEIMETOBY;

JlanHast mporpamma sIBJIIETCSI IPOrpaMMON OOIIEMHTEIIEKTYalbHOM HamnpaBiieHHOCTH. [IporpaMMa mocTpoeHa Ha CIEeIyHONIUX
MPUHIUIAX:
- [Ipunyun nayunocmu (3HaHUSL OCHOBaHbI HA OOBEKTUBHBIX HAYUHBIX (PaKTax).
- Ilpunyun nocnedosamenvrocmu u cucmemamuuynocmu (00yd4e€HUE OT MPOCTOTO K CIOKHOMY, «OT HE3HaHUS K 3HAHUIO, OT
HEYMEHUS K YMEHUIO»).
- Ilpunyun naensonocmu (OCYIIECTBICHUE CBSI3U MEXIY KOHKPETHBIM U a0CTPAKTHBIM).
- [Ipunyun ocmviciennocmu (NEPEHOC UMEIOILNXCS 3HAHUM B HOBYIO CUTYALHUIO).
- IIpunyun cosnamenvrocmu u akmugnocmu (IPUMEHEHHUE 3HAHUI Ha MPAKTHUKE).
AKTYaJIbHOCTh NMPOrpaMMbl 00YCJIOBJIEHA TE€M, YTO B y4eOHOM IUIaHE MpEeAMETY «XHUMHUS» OTBEACHO BCEro 2 4vaca B
Hezeno (8 kiacc), YTo JaeT BO3MOXKHOCTh C(POPMUPOBATH y yUalUXCs JHUIIb 0a30Bble 3HAHUA MO NMpeaAMeTy. B Toxe Bpems
BO3pacT 7-ro,8-ro kiacca SIBISETCS BaXXHBIM ISl MPO(ECCHOHAIBLHOTO CaMOOINPEEICHHUs IIKOJIbHUKOB. B0O3MOXHO, 4TO

MIPOCHYBITUNCS UHTEPEC K XMMUU MOXKET MepepacTu B Oyaymyro npodeccuro.



AKTYaJIbHOCTBH JAHHOW MPOTPAMMBI COCTOUT B M TOM, YTO OHa HE TOJIBKO JA€T BOCIIMTAHHUKAM IPAKTUYECKUE YMEHUS U
HaBBIKH, (POPMUPYET HaYaIbHBII OMBIT TBOPUYECKOM ACSITENFHOCTH, HO U Pa3BUBAET MHTEPEC 00YUYAIOIIErocs: K HKCIIEPUMEHTY,
HayYHOMY IIOMCKY, CIIOCOOCTBYET CaMOOIPEICICHHUIO YYaluXCsl, OCO3HAHHOMY BbIOOPY mpodeccuu. Ydyamuecs CMOryT Ha
MPaKTHKE UCTOIb30BaTh CBOU 3HAHUA HA YPOKaX XUMHHU U B OBITY.

IHexaroruveckasi HejiecooOPasHOCTh 3aAKJIHYAETCH B TOM, YTO 0a30BbIi KypC IIKOJbHON MPOrpaMMBbI IPE1yCMaTPUBAET
IpaKTHYECKHE paboThl, HO UX SIBHO HEJOCTATOYHO, YTOOBI 3aMHTEPECOBATh YYAIUXCS B CAMOCTOATEIHLHOM MPHOOPETEHUU
TEOPETUYECKUX 3HAHWWA W IPAKTHUYECKUX YMEHUM W HABBIKOB. /[ 3Toro B kypc «llepBble maru B XHMHIO» BKJIKOYEHBI
HauOoJee sipKue, HarjIsiAHbIe, MHTPUTYIOIUE SKCIIEPUMEHTHI, CHOCOOHBIE YBJIEUb U 3aUHTEPECOBATH YUAIIUXCS TPAKTUUECKON
HAayKOW XMMHEM.

B pamMkax HanmoHaneHOTO IpoekTa «O0pa3oBaHue» CO3JaHUE LIEHTPA €CTECTBEHHO-HAYYHOU HanpaBieHHOCTH «Touka pocTtay
MO3BOJIMJIO BHEJPUTD B IPOrpaMMy LUPPOBYIO TAOOPATOPHIO U KAUECTBEHHO U3MEHUTD MPOLIECC 00yUEHUs XUMHUH.

KonuyecTBeHHBIE IKCIIEPUMEHTHI TO3BOJIAT MOJYyYaTh JOCTOBEPHYIO HH(OPMAIUIO O MPOTEKAHUU TE€X WU WHBIX XUMHUYECKUX
mpoueccax, O CBOMCTBax BemlecTB. Ha OCHOBE TOJY4YEHHBIX OKCIEPUMEHTAJIbHBIX JaHHBIX OOydaeMble CMOTYT
CaMOCTOSITENIbHO ~ JIeJIaTh BBIBOJBL, 0000IIATh pPE3yJbTaThbl, BBISABIATH 3aKOHOMEPHOCTH, 4YTO OJHO3HA4YHO OyJneT

CIIOCOOCTBOBATH MOBBIIIICHUIO MOTHUBaIINHU 06yquH$I IMIKOJBbHUKOB.



eab nporpaMmmei:

dopMUpOBaHUE y yUaNTUXCS HAYYHBIX TIPEICTABIICHUN O XUMHUHU B TTIOBCEIHEBHOM KU3HU YETIOBEKA Yepe3 MpOoOYyKICHUE
MHTEpeca U pa3BUTHE MPOGECCUOHATBHBIX CKIIOHHOCTEH K MPEIMETy XUMUSL.
3agaun:
Oo0pa3oBaTteinbHbIe:
® PACHIMPUTH KPYTO30p yUaAIIUXCSI O MUPE BEIICCTB;
® HCIIOJIH30BaTh TEOPETUUECKHUE 3HAHUS IO XUMUHU Ha TIPAKTHKE;
e 00y4YuTh TEXHHUKE OC30TIACHOCTHU MPH BHITIOJTHEHUN XUMHUYCCKUX PEAKIIH;
e chopmMupoBaTh HABBIKU BBITIOJHEHHUS MPOCKTOB ¢ Mcnoib3oBanreM UKT u mudpoBoro obopyaoBaHus;
® BBISIBUTh TBOPYECKU OJAPEHHBIX 00YYAIOIIUXCS U TIOMOYb UM MPOSIBUTH CeOsl.
Pa3BuBarwmmue:
® CroCOOCTBOBATh PA3BUTHUIO TBOPUECKUX CIIOCOOHOCTEHN 00yUarOIIUXCS;
e (popmupoBats UKT-kOMIeTeHTOCTH;
BocnurareiabHbie:
® BOCITUTATh CAMOCTOSITCIIBHOCTD ITPH BBHIMTOJTHEHUU PaOOTHI;
® BOCIIUTATh YyBCTBO B3aWMMOITOMOIIH, KOJUICKTUBHU3Ma, YMEHHUE pad0TaTh B KOMaHJIe; BOCITUTATh YYBCTBO
JUYHOU OTBETCTBEHHOCTH.
CBsi3b co/lep:KaHNs MPOrPaMMbI JONOJHUTEIBHOTO 00Pa30BaHMS € Y4eOHBIMH NPeIMeTAMU:
Kypc nononHutensHOrOo 00pa3oBaHusl UACHHO M COJAEPKATENIBHO CBSi3aH C 0a30BBIM KYypCOM XUMHUHU M TO3BOJISIET

MOJIICPKUBATh B3aUMOCBS3b TEOPUU U MPAKTUKH, (HOPMHUPYET YCTOMYMBYIO MOTPEOHOCTHh MPUMEHATH MOJyYEHHBIE 3HAHUA U

HAaBBIKH B HOBCGI[HGBHOﬁ KHU3HU.



[Iporpamma mocTpoeHa Ha OCHOBE MeKINpPeAMETHOH HHTerpamum c (QU3MKOM, MareMaTHKo, OWOJOrMed u APYTUMH

CCTCCTBCHHO-HAYYHBIMH IIPECAMCTAMM.

Oco0eHHOCTH peau3aluy NPOrpaMMBbl:

Bo3pacT o0yuyarommxcs:

[IporpamMma opueHTHpOBaHA Ha BOCIIMTAHHUKOB B Bo3pacte 12-13 net 0e3 crnennanbHOM noaroroBku. KonnyecTBo
oOyuatomuxcs B rpytre 10-15 yenosek.

DopMbI 3aHATHH:

B 00pazoBaTenbHOM MpOoLECCE UCIIONIB3YIOTCS Pa3IMuHble (POPMBI IPOBEACHUS 3aHIATHSL:

° Oecebl;
° JICKIINH;
o CEMUHAPHI;

® IPaKTUYECKOE 3aHSTHE;

® XUMHUYCCKUN IKCIICPUMEHT;

e paboTa Ha KOMITBIOTEPE;

® DKCKYpCHUU;

® BBHINIOJIHCHHE U 3aIIUTA TPOCKTOB.

Pe:xxum npoBenenusi: 68 vacoB B rof - 1 pa3 B Hepenmo. Bee 3aHATHS IO BHEYPOUHOU NIEATETHHOCTH MPOBOMISITCS MOCTE BCEX
YPOKOB OCHOBHOTO PaclUCaHusl, IPOIOIKUATEIBLHOCTh COOTBETCTBYET pekomeHanusim CanlluH, 1. €. 40 MmuHyT.

MecTo npoBeaeHusi: 3aHATHSA TPOBOATCSA B yueOHOM kabunere xumun MKOY «Mouoxckas COI»



3nopoBbecOeperatonasi opraHusaius 00pa3oBaTesbHOTO Mpoliecca MpeanoiaraeT UCrnojab30BaHue GopM U METOJIOB 00y4YeHUs,
aJICKBaTHBIX BO3PACTHBIM BO3MOYKHOCTSIM IIIKOJIbHUKA: TIPAKTUIECKUE PAOOTHI, SKCTICPUMEHTHI U O€CeIbI.

Buabl gesiTeIbHOCTH: TTpeaycMOTpeHbl TeopeTuueckue (404.) u mpakTtuyeckue 3aHsaTus (284.).

Il1anupyeMble pe3yJbTaThl 0CBOCHHUS OGV‘IalOI]_lI/IMI/ICH HnporpaMmMmabl 101IO0JHUTCJIBHOI'O 060330B3HI/IH

JInuHOCTHBIE Pe3yJIbTAThI:

- 0CO3HABAaTh €AMHCTBO M LIETOCTHOCTH OKPY’KAIOIIETO MUPa, BOZMOXKHOCTH €T0 MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE
JNOCTUKCHUU HAYKU,

- IOCTETIEHHO BBICTpAaMBaTh COOCTBEHHOE II€JIOCTHOE MHPOBO33PEHUE: OCO3HABaTh MOTPEOHOCTh W TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YHCJIC U B paMKaX CaMOCTOSTEIILHOHN JESITEIIBHOCTH BHE IITKOJIBI;

- OIICHUBATD KU3HEHHBIC CUTYAIIUU C TOYKU 3pEHUs 0€301acHOT0 00pasa KU3HU U COXPAHECHUS 37J0POBBS;

- OIICHUBATh IKOJOTUUECKUIA PUCK B3aHMOOTHOIIIEHUH YEJIOBEKA U PUPO/IBI.

- popMHUPOBATH IKOJOTUYECKOE MBIIUICHHE: YMEHUE OIEHUBATH CBOIO JIEATENBHOCTh W MOCTYNKU JAPYTUX JIOJIEH C TOUYKH
3pEHUS COXPAHECHUS OKPYKAIOIIEH Cpe/ibl - TapaHTa KU3HH U 0JaronoIyqus JIroaei Ha 3emiie.

MeTanpeaMeTHBIMH PE3yJIbTaTaMK H3ydeHUs Kypca «lIepBbie maru B XUMHIO» SBISICTCS (DOPMHPOBAHNUE YHUBEPCATBHBIX
yueOnbIx nevicteuit (Y'Y ]I).

PeryastuBubie YY/I:

- CaMOCTOSITEeJIbHO OOHAPYKUBaTh U (OPMYIMPOBATH YUEOHYIO MPOOIEMY, ONIPEEIATh 11eJIb Y4eOHOM NesTEIbHOCTH;

- BBIJIBUTATh BEPCUU PEIICHUS MPOOIEMBbI, 0CO3HABATh KOHEUHBIN pe3yJbTaT, BRIOUPATh U3 MPEIOKEHHBIX U UCKATh

CaMOCTOATCIIBHO CPEACTBA JOCTHIKCHUS LCJIN,



- OCYUIECTBJIATH 1ieJIenoaranue, BKIYasi IOCTAHOBKY HOBBIX IIeJiel, TpeoOpa3oBaHre MPaKTUYECKON 3a/1auul B
MI03HABATEIbHYIO;

- COCTaBIIATh (MHAMBUAYAIBHO WIH B TPYIIE) TUIaH PEUICHUS! TPOOJIEMBI;

- paboras 1o TUIaHy, CBEPSATh CBOM JCHCTBUS C IENBIO U, IPU HEOOXOAMMOCTH, UCIIPABIIAThH OMUOKHA CAMOCTOSITEHHO;
- YUYUTHIBATh Pa3HbIC MHEHUS U CTPEMUTHCS K KOOPAUHALIUY PA3IMYHBIX TO3UIINI B COTPYTHUYECTBE;

- B INAJIOTE C YYUTEJIEM COBEPIIIEHCTBOBATh CAMOCTOSITEILHO BHIPAOOTAHHBIE KPUTEPUU OIIEHKH.

ITo3naBaTeabHble YY/I:

- aHAJIM3MPOBaTh, CPABHUBATH, KJIacCU(DUIIMPOBATH U 000011aTh (PAKTHI U SABJICHUS. BBISBISTH IPUUUHBI U CIIE/ICTBUS
MPOCTHIX SIBIICHUMU.

- OCYHIeCTBJISITh CPAaBHEHUE, KJIACCU(UKAIMIO, CAMOCTOSITEILHO BEIOMPAsi OCHOBAHUS U KPUTEPUU ISl YKa3aHHBIX
JIOTUYECKUX OTCpaIlnK;

- CTPOUTH JIOTUYECKOE PACCYXKIECHUE, BKIIIOUAIOIIEe YCTAaHOBJIECHNE MPUYNHHO-CIEACTBEHHBIX CBSI3EH.

- C03/1aBaTh CXEMaTHYECKHE MOJICIIU C BbIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

- COCTABJIATH TE3UCHI, PA3JTMYHbIE BUIBI IIJIAHOB (MPOCTHIX, CIOKHBIX U T.I1.).

- npeodpa3oBbIBaTh HHPOPMAIUIO U3 OJHOTO BUJIA B IPYroi (TabiauIly B TEKCT U Mp.).

- YMeTb OTPEACNIATh BO3MOXKHBIE ICTOUHUKH HEOOXOIUMBIX CBEJICHHM, MPOU3BOIUTH TOUCK WH(OPMAITNH, AaHAIU3UPOBATH U
OLICHUBATh €€ JOCTOBEPHOCT.

- 0000111aTh TOHATHUS - OCYIIECTBIIATH JOTUUECKYIO ONEpalliio epexo/ia OT MOHATUN ¢ MEHBIITUM 00bEMOM MOHSITHUSIM C
0OIBIINM 00BEMOM;

- CTPOHUTD JIOTHUCCKUC PACCYKACHM, BKIIIOYAIOINEC YCTAHOBJICHHUC IIPUYMHHO-CJICACTBCHHBIX CBSI3CH.



- OOBSICHATDH SBJICHMS, POIIECCHI, CBSI3U U OTHOILLIEHUS, BBISBIIIEMbIE B XOJI€ UCCIIEA0BAHMS, OCYIIECTBIATh BHIOOp Hanbosee
3¢ (PEeKTUBHBIX CITOCOOOB PEIICHMS 3a7]a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHUH.

KommynukaTuBubie YY /I

- yMeTh (OpMyIUpOBaTh COOCTBEHHOE MHEHHME U TMO3UIUIO, apTyMEHTUPOBATh €€ U KOOPAUHUPOBATH €€ C TMO3HIHUU
MapTHEPOB B COTPYAHUYECTBE IIPHU BHIPAOOTKE OOIIErO pEeIIEHUsI B COBMECTHOM AESTEIBHOCTH;

- oToOpa)kaTh B PEUU COJECPKAHUE COBEPILIAEMBbIX AEMCTBUI, KaK B JOpME IPOMKOM COLIMAIU3UPOBAHHON peun, Tak U B (hopme
BHYTPEHHEW peuu;

- YMETb apryMEHTHPOBAaTh CBOIO TOUKY 3PEHHS;

- YMETb OCYIIECTBIIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOJUMYIO B3aUMOIIOMOIII;

- yMeTh pabOoTaTh B TPYMIIE - YCTAHABIUBATH pabOyue OTHOUIEHUS, 3PPEKTUBHO COTPYIHUYATh U CIOCOOCTBOBATH
MIPOAYKTUBHOW KOOTIEPALINH.

IIpeaMeTHBIMHM pe3yJIbTATAMM U3YUYCHUS MPEIMETA SBIISIOTCS CIEIYIOIIUE YMEHHUS:

- 0CO3HAHUE POJIU BELIECTB;

- OIIPENEIATH POJIb PA3IUYHBIX BELIECTB B IPUPOJIE U TEXHUKE;

- OOBSICHSATB POJIb BELIECTB B UX KPYTOBOPOTE;

- PACCMOTPEHHE XUMUYECKUX MPOLIECCOB;

- UCTIOJIb30BATh 3HAHUSI XUMUU MPU COOJIIOICHUH MPABUIT UCIIOJIB30BAHUS OBITOBBIX XUMUYECKUX MPENAPaTOB;

— pa3auyaTh ONacHble U O€30TaCHbIE BEIIECTBA;

- IPUBOJUTH IPUMEPBI XUMHUYECKHUX MTPOLIECCOB B MPUPOJIE;

- HAXOJUTh YEPThI, CBUICTEIILCTBYIOIINE 00 OOIIMX MPU3HAKAX XUMUYECKHUX MPOLIECCOB U UX PA3IUYUSIX;

- ICIOJIb30BAaHUE XMMUUCCKUX 3HAHUM B 6BITy;



- 00BSICHATH 3HAYEHHKE BEILIECTB B )KU3HU U XO34MCTBE YEJIOBEKA;
- 00BSICHATH MUP C TOYKH 3PEHUS XUMUH;
- popMupOBaTh MIpEACTaBICHUS O OyayIeM MpodecCHOHAIBLHOM BBIOODE.
Kpome Toro, 3aHsTusi mpu3BaHbl MPOOYAWTH y YyYalIUXCs WHTEPEC K XMUMHYECKOW HayKe, CTUMYJIHMPOBATH NalbHEUIee
M3y4CHUE XUMUU. XUMUYECKHE 3HAHUSA, CPOPMUPOBAHHBIC HA 3aHATUAX, HH(POPMAIMOHHAS KYJbTypa yJalluXcs, MOTYT OBITh
WCIIOJIb30BaHbl UMU JUISI PACKPBITUS PA3JIMYHBIX MPOSBICHUIN CBSI3U XUMHUH C JKU3HBIO.
OcHoBaHueM VIl Bbl/ieJIeHUsI TPe0OOBAHUI K YPOBHIO NMOATOTOBKM 00YYarOIIMXCs BBICTYIIAET OCHOBHAsA 00pa3oBaTeIbHas
nporpamma MKOY «Mouoxckas COILI»

Cnoco0b1 onpeesieHus: pe3yJIbTATUBHOCTH:
- Hauanoustit konmpoav (cenmaodps) B BUJIC BU3YAIBLHOIO HAONIOAEHUS Meaarora 3a COOJIOJCHUEM BOCTIMTaHHUKaAMU
TEXHUKHU 0€3011aCHOCTH, OBEIEHUEM MPHU paboTe € MOCIEAYIOUIUM 00CYXKACHUEM;
- Texkywuit konmpoav (6 meuenue 6cec0 y4eOH020 200a) B BUJIC BU3YaJbHOIO HAOJIIOJCHUS Menarora 3a MpOIEccoM
BBITIOJIHEHUS YYAIIUMHUCS TPAKTHUYECKUX PabOT, MPOEKTOB, WHAMBUAYAJIbHBIX 3aJaHWN, y4acTHsl B TPEIMETHON Hemelne
€CTEeCTBO3HAHUS;
- Ilpomestcymounsiit Konmpons (memamuueckuii) B BUJIe NPEeIMETHON AMArHOCTUKU 3HAHUS IETbMHU NPONIEHHBIX TEM;
- Hmoczoevlit konmpons (mail) B BUAEC HM3YYCHHS W aHAIW3a MPOAYKTOB TpyAa ydamuxcs (IPOEKTOB; COOOIICHUH,
pedeparoB), nmporecca opraHu3anuy padoThl Ha MPOIYKTOM U JUHAMHUKU JTUYHOCTHBIX U3MEHEHUH.
®opMbl y4éTa 3HAHUM, YMECHHUI IPU peaTu3auuy NPOorpamMmabl.
- Ompoc;
- OO6cyxeHue;

- CamocrosiTenpHas padoTa;



- TectupoBanue;
- [Ipe3eHTanus u 3ammTa TBOPUYECKON pabOTHI (TIPOEKTHI U JIp.).
B xoHI11e yuyeO6HOro rojia 00y4arouuics JOJMKEH BbITOIHUTD U 3alIUTUTh TPOEKT.

(Mpunoxenue 1. «Onucanue GopmMbI MOABETCHHUS HTOTOBY).

TemaTnuecKuid IJIaH NPOrpaMMbl JIONOJHHUTEIbLHOI0 00pa3oBanus «IlepBble Iaru B XUMHKH»

Ne HazBanue pasagena Tema 3aHATHSA Bcero Teopus IIpak- Ucmoab3yemoe
n/n 4acoB THKAa |000pyJd0BaHue
Pa3nea 1. BBoanoe 3aHsatue. 2
BBenenue. (24.)
. MecTo XMMUU B €CTECTBO3HAHUHT 4 2
Pasnean 2. BemectBa. Ilpuembl oOpamieHus c 2
JKCIepUMEHTAJIbHbIE | BEIICCTBAMU.
ocHoBbI XxuMuH. (1641.) | Tipapuna Gesonacuoii paGoTsl mpH 2
MIPOBEICHUN IKCIIEPUMEHTA.
Texnuka 1a00paTOpHBIX padOT.
HarpeBatenbpHbie TPHOOPHI. 16
2
YucTtele BemecTBa, 0c000 YHUCTHIE 2 |JlaTtumk
Bemecta. [Ipumecu. Cmecn. DIIEKTPOITPOBOTHOCTH,
Qg poBoit
MHUKDPOCKOIT
Mertos MO3HAHUS B 2

CCTCCTBO3HAHHNU.




Bopa. PactBopsl. Mopckas u nipecHast
BOJIa. brosornueckre JKuJIKOCTH

MaccoBast 10Ji1 paCTBOPEHHOIO
BEILIECTBA, WU MPOLICHTHAs
KOHIICHTpAIIUs BEIIECTBA B PACTBOPE

HacplllieHHBIE W TIE€PECHIIICHHBIE
pPacTBOPBI.

JlaTuuk TeMnepaTypsl
MJIATUHOBBIN

JlaTuynK ONTUYECKOU
[IOTHOCTHU

[{udposoit
MHUKPOCKOII

Pa3znea 3.
3HakoMHUMCS ¢ MHPOM

HAHOYACTHII
(164.)

MonenvupoBaHue

Ctpoenue Beniecta. Pazmepsl
vacThll. HaHOYacTHIIBI

KonnouaHnele CUCTEMBI: IT0OYBa, TJIMHA,

MPUPOTHBIC BOJIBI, BO3AYX JIBIM,

MUHEpPAJIbI, XJIe0, MOJIOKO, MacJio,

KpOBb...KoTOn1HbIC ¥ UCTUHHBIC
aCTBOPBI

MGTOI[]'::I H CpCaACTBA OMIIMPUUCCKOT'O
MCCIICOOBaHUA

Kaxk cTeneHb N3MEIIbYeHHOCTH BIIHSET
Ha 00IIYIO TUIOIIA/b
COTIPUKACAIONTUXCS YaCTHII

HanooO0bekThl U 00YCIOBJICHHOCTh UX|
VHUKAJIbHBIX CBOMCTB PE3KUM
VBEIMYCHUEM TUIOMIAAN TTOBEPXHOCTH|
YaCTHI]

16

Pasznea 4.
XuMHS HA CTPake

Moxn. Bosronka itoma. Moa 3 anrrekn

310poBbsl. (124.)

((MapFaHHOBKa)>. HepMaHraHaT KaJlusa

12

AITXP

10



[Tepexuce Bogopoaa. CBoiicTBa u
MpUMEHECHHUE TIEPOKCUIA BOJIOpOAA

ATIETHIICAIIMIIMIIOBAS KMUCJIOTA.
AckOpOHMHOBAsI KUCIIOTa

«3eseHKay Wi OpUUTHaHTOBBIN
3EJICHBIN

«MBLI10 qyaCcCHOCH

[TpuGop nis
MOJTy4eHHUs BOJOPOIa

Jlatunk pH

Pa3nea S.
XUMHA NUIHA

(104.)

Caxap, Kpaxmall, OCJIII0JI03a —
POACTBCHHUKH I''TFOKO3bI

AJFOMUHUI: BETUKHUI U Y>KaCHBIN

3) YKcycHas KucioTa 10 JlaTuuk pH, naTunk
DIIEKTPOTPOBOTHOCTHU
«Conenas Halla )KU3Hb»
Bpen HUTpaToB: MU} WK NpaBaa JlaTumnk
HIIEKTPONPOBOTHOCTHU
Pa3jen 6. 1. Oman evibopa memvl, nocmanosKu
PadoTa Han yenu, 3a0a4 ucciedo8anusl .
MPOEKTAMHU. 2. Dman 8bl08UdICEHUS 2UNOME3bL.
11 (10u.) 3. Oman NIIAHUPOBAHUSL nymu g
00CMUdICEHUS yenetl

ucciedo8amenbckux (NpoexkmHulx)
pabom u 6vlo0pa HeobX0OUMO20
UHCMPYMEHMAPUSL.

.Oman  nposedenusi  yuebHO20

ucciedoB8anus (npoexmHou
pabomvl) C  NPOMENCYMOUHBLM|
KOHMPOAeM 3a XOO0OM BbINOJIHECHUS

U Koppexyuet pe3yabmanos.
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5. Oman ogopmienus,
npeocmasienus (3awumot) 2
nPOOYKmMa npoexmuou pabomol
NTOI'O: 68 36 32

Coaep:xkanue Kypca

HHCTpYKTa)K 110 TEXHUKE 0€30IMacCHOCTH IIPOBOAUTCA HAa KAXXIAOM 3daHATHU IICPC ITPOBCACHHUCM SKCIICPUMCHTA.

2. BBenenue
2.1 Beéoonoe 3anamue. 3HaKOMCTBO y4YalTUXCsl C HOBBIM YU€OHBIM KYpPCOM JIOTIOTHUTEIHLHOTO 00pa30BaHUsI.
2.2 Mecmo xumuu 6 ecmecmeo3nHanuu. 3apoxxIeHUE XUMUHU KaKk HayKu. CBs3b XUMUU C MMPAKTUIECKOM KUZHBIO YEIIOBEKA.
Ipaxmuueckas wacmeo.
Co3aHne MO3HABATEILHBIX KPOCCBOP/IOB U APYTMX UHTEPAKTHBHBIX yIpakHeHH Ha LearningAps.org win MyTest.
3. DKCcnepuMeHTAJbHbIE€ OCHOBBI XUMUH
3.1 Bewjecmea. IIpuemot oopawenus c eeujecmeamu.
N3yyenne mnpaBuUi TEXHUKHA OE30MACHOCTH, NPEAYNPSKIAOMNAX W 3alpellaloiux 3HakoB. IlepBas MmoMoIp.
[IpoTHBOMOXapHBIEC CPEICTBA 3AITUTHI.
3HAaKOMCTBO C BEIIECTBAMH, BCTPEUAIOMMMHUCS B OBITY: WOAHAS HACTOWKA, MeIb, aJlOMUHHM, COJIb, TMHUINEBas COAA,
JUMOHHAsl KHCIIOTa, YKCYCHas KHCJIOTa, BOJa, MEIHBIH Kyrmopoc. OTiavunMe BEImIeCTB MO (PU3NYSCKUM CBOMCTBAM:
arperaTHO€ COCTOSTHUE, I[BET, 3amax, BKyC, paCTBOPUMOCTh. [IpaBmia xpaHeHus: BemecTB B jabopaTopuu. TOKCUIHOCTH

BCHICCTB JIA JKHMBBIX OPTraHU3MOB OIPCACIICTCS HX XHUMHYCCKUMU CBOﬁCTBaMH, UX CIOCOOHOCTBHIO BCTYyIIaTb B
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XUMUYecKue peakuuu. [IposiBlIeHHs] TOKCHYHBIX BEIIECTB Y YEJIOBEKA: XMMHUYECKHH OXOT, Pa3gpa’keHHUE CIU3UCTBIX
000JI04YeK, KaTap [bIXaTeJbHBIX IyTE€H, aJUIEprUYeCKUe pPEaKUuH, OCTPbI€ JE€PMATUThI, KaHLIEPOT€HHOE JIEHCTBHE,
MOpa)KEHUsI OPraHOB, BO3MOXKHOCTH JIETalbHBIX HCXOA0B. [IpaBuna otOopa BelecTB (TBepjble, MOPOIIKOOOPa3HEIE,
KHUJIKUE, BOAHBIE PaCTBOPBI, 0C000€ BHUMaHUE — paboTa TOIBKO ¢ MAIBIMU 00BEMaMH BEILIECTB).
Tecm Ha ocHOBe 3a7anuii U3 oTKkpeITOoro 6anka GUIIN (paznen «MeToabl TO3ZHAHUS)

3.2 Ilpasuna 6e3onacnoit pabomul npu nposedenuu Ixcnepumenma. Texuuka nadbopamopnvix pabom.
3HAKOMCTBO C JIa0OpAaTOPHBIM OOOpPYJOBAaHUEM: CTEKJISIHHAs TOoCyJa (XMMHYECKHUE CTakaHbl, KOJIObI, BOPOHKH,
JeNIUTENbHbIE BOPOHKH, MEpHas IOCyJa), BEChl, IITATUBBl Ui MPOOUMPOK W NpUOOpPOB, HArpeBaTelbHBbIA HpPHUOOpP-
CIUPTOBKA, (happopoBas nocyaa (BeInapuBaTeIbHbIEC YAIIKU, TUTJIU, CTYIIKH, IIMATEIN) U Jp.
be3onacHas paboTa co cTeksioM, NpoOKaMH (JEMOHCTpaLUs PE3KU CTEKISHHBIX TPYOOK, X HArpeBaHUs ISl U3MEHEHHUS
dbopmpbl).
IIpakmuueckas uacme.
C6opka npubopa it noiayyeHus razoB. [IpoBepka Ha TepMETHUHOCTb. 3aKpeIUIEHUE ero Ha mTaTtuBe. PUCyHoOK npubopa
pu oMoIH Tpadapera.

3.3 HazpeeamenvHbvle npuodopol.
CmuproBka. ['azoBas ropenka. [Tnutka. Boasnas 6ans. Haznauenue HarpeBaTenbHbBIX TPUOOPOB.
N3yyeHnue CnupTOBKU: COCTaBHBIE YACTH U UX (DYHKIIHS.
["oprouee TOMIMBO AJIsi CIUPTOBOK: 3TUIIOBBIN ciupT. OCOOEHHOCTH peaklMy rOpeHus: BblAeleHre Temia u ceeta. Cyxoe
roprouee
[IpaBuna HarpeBaHusi MPOOUPOK C BOJHBIMU PACTBOPAMHU (MPEIBAPUTENbHBINA MPOTPEB BCEH MOBEPXHOCTH, 00s3aTEIIbHBIN

HAKJIOH MPOOUPKH, OTBEPCTUE MPOOUPKHU «OT ceOs», 3aKperieHne AeprKaTess IpoOUpKu).
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Hcnonp30oBaHne TUrIEN TPU TPOKAIMBAHUM BelllecTB. HazHaueHue onepanyu npoKaauBaHMUs.

IIpakmuueckas uacmo.

N3ydenne mnamenu. PUCYHOK muiameHu.

COopka mpubopa Juis BBIMApUBAaHUS CONU (KOJBIIO HA INTATUB, BbIApUBATENIbHAs dYalllka, BOJHBIM pacTBOp COJIH,
cnupToBKa). PrucyHnox mpubopa npu nomoru tpadapera.

3.4 Yucmote eewgecmea, ocobo uucmwie eeutecmea. Ilpumecu. Cmecu. CriocoObl OUMCTKU BEIIECTB OT MpUMECEH U
pasnenenus cmeceil. @unpTpoBanue. Ileperonka. Kpucramnuzanus. Paznenenvue ¢ MOMOIIBIO MAarHuTa, ACIUTEIBHOU
BOPOHKH
IIpakmuueckas uacmo.

1 BapuaHT: cMeCh PEYHOTO MECKa U caxapa.

2 BapHaHT: CMECh PEYHOTI'0 NIECKA U TOBAPEHHOU COJIH.

CocTaBUTh cXxeMy MOCIIEIOBATEIBLHOCTH ONepaluii (pacTBOpeHue, GuiabTpoBaHue, BoinapuBanue). CpaBHUTh U OOCYAHUTH
pe3ynbTaThl JIByX BapuaHToB. OOpaTUTh BHMMaHUE Ha CMECh caxapa M Mecka (y HEKOTOPBIX YallKh MOKPBUIUCH
KOpPUYHEBOM Maccoi), Ha Ba)KHOCTb YCJOBHMHM NpPOBEACHMS OSKCIEPUMEHTa, B JIaHHOM CIIy4ae Ha CBOEBPEMEHHOE
peKpalieHre Harpena.

3.5 Memoowt no3nanus ¢ ecmecmeo3HaHuu.

Habmronenue. DxcniepuMent. MoenupoBaHue.
VYcaoBus mpoBefeHHs HAOMIOACHHUS KaK OCHOBHOTO METO/A MO3HAHUS. MBICIUTEIbHBI U peaibHbId SKCIEPUMEHT.
YHuBepcanbHble 3HAHUS YeJIOBEUECTBA Ha OCHOBE HabOoeHUs. Pu3nuecKkue 1 XUMUYECKUE SIBJICHMUS.

Hpaxmuttecxaﬂ yacmeo.
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BbpoyHoBckoe aBMXeHHe 101 MUKpockornoM. OOHapyKeHue Krupa B ceMeHax MojcojHeyHruKa. OOHapyKeHue Kpaxmasa B

kapTodene. OOHapy)eHHE YTIECKUCIOro ra3a B BhIIbIXaeMOM Bo3yxe. JlobaBieHne TMMOHHON KUCIOTHI B Yai.

Odopmienne paboTHI.

Ha3Banue omnbiTa Kak BeImOSIHAIN Yro nabiaroganu

OO6paTuTh BHUMaHKE Ha MTPAKTUYECKUE 3aJJaHUs MPOLLIbIX 3aHATUM. AKIIEHTUPOBAaTh, YTO METO/1 HAOJIIOACHUS — OCHOBHOM
METO/] TO3HAHMS.
3.6 Booa. Pacmeopwvr. Mopckaa u npecnaa 6o0a. buonocuueckue ocuokocmu: KpoBb, nUM@a, KIETOUYHBIH COK.
DKOJIOTHYECKHe NpoOJIeMbl BOABL. DJIEKTPOIPOBOJHOCTh KaK CBOMCTBO paCTBOPOB 3JIEKTPOJIMTOB (IIpaBuja 0€301acHOCTH
C DJIEKTpONpUOOpamMu).
llpaxmuueckas yacme.
OnpeneneHre € TOMOLIBIO  JJIEKTPOIMPOBOJHOCTH  PAcTBOPOB: B KAaKOM XHMMHUYECKOM CTaKaHE HaXOIUTCS
OUCTUJUIMPOBaHHas BoJa. J[aHbl TpU pacTBOpa: pacTBOP MOBAPEHHOW COJM, PACTBOP caxapa, AUCTUIUIMPOBaHHAs BOJA.

Odopmiienne paboThI.

Ha3Banue pactBopa Yro Habmromaem (3aropaercs JIaMIIO4Ka

WJIU HET)

Kaxk pacio3HaThb: B KAKOM CTAaKaHC — JUCTUIIJIMPOBAHHAA BOJAa M paCTBOp caxapa. I[OJ'DKHBI MNpCAJIOXKUTb ABaA croco0a:
OpFaHOHeHTI/I‘-IeCKI/Iﬁ H BbIIITApUBAHHUC.

HpOCKT «H3roroBieHne CaMOACIBHOTI'O an60pa AJIs1 UCCIICAOBAHUS BJICKTPOIIPOBOAHOCTHU paCTBOPOB»
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3.7 Maccoeas oonsn pPacmeopennozo eeujecmea, uid npoueHmHas KORuenmpauusl eeuiecmea 6 pacmeope.

B3pemmBanue. PaznoBecsl. HaBecka. MepHas mocyaa (MepHbI€ CTaKaHbl, KOJIObI, IUIUHJIPHI).

IIpakmuueckas uacmo.
[IpuroroBneHue pacTBOPOB NOBAPEHHOM COJIM 3aJaHHOM KOHIIEHTPALUU.
[IpuroroBieHue MIUITy4ero HAMKUTKA W3 MUIIEBON COJIbI, IUMOHHOM KUCJIOTHI, caxapa U aCKOPOMHOBOW KUCIIOTHI: Kaxaast
TpyIIa onpeaesseT KOJUIECTBO BEIIECTB Ha CBoe yeMoTpeHue. CpaBHEHHE M 00CYKICHHE TIPUTOTOBIICHHBIX HAITUTKOB C
T.3p. BKyca, (Qukcanuu HaOmomaeMbix 3((PEeKToB, pacdyeToB WM BBIMOJHEHUS «HA TIJ1a30K», SKCIEPUMEHTAILHON
KYJBTYPBI.

3.8 Hacvlugennvle u nepecvlujennple pacmeopbl.
Memoouxa evipawjueanusn kpucmannoe. Monokpucramit. Kpucraminueckue qpy3bl. UTo Takoe «3aTpaBKay.
JleMOHCTpalus MepechIIIEHHOTO pacTBOpA aleraTa HaTpHsl.
Ilpakmuueckasn uacmo.
[IpuroroBieHre HACHIIIEHHBIX W MEPECHIEHHBIX PAacTBOPOB. [IpUTrOTOBIIEHHE BOJHBIX PACTBOPOB MEIHOTO KYyIopoca,
XJIOPHUIa HATPUs, CaXapo3bl JJIsS BBIPAIIMBAHUSA KPUCTAUIOB. BhIpamuBaHue KPUCTAIIOB U3 PacTBOpa KAMEHHOM COJIM H
MOJMPOBAHHON COJM: €CTh N pasHuna. [lodemy uisi BBIpalIMBaHWs KPUCTAUIOB KaMEHHAs COJb JIydile, YeM
nonupoBaHHas. [lomydeHne OKpalieHHBIX KPUCTALIOB COJM C HCIIOJIB30BAaHWEM IUIIEBBIX KpacuTesei. BripanmuBanue
KPUCTAJIJIOB MEHOTO KyIIopoca U3 BOJHO-CITUPTOBBIX PAaCTBOPOB.

4. 3HaKOMHMMCSI C MEPOM HAHOYACTHUIL
4.1 Mooenupoeanue. Monenu B ecTecTBO3HaHUM (I100yC, KapThl, (U3NYECKHE MOJICIH, OHOJOTHYECKHUE MYJISKU,

KpUCTAJNINYCCKUC peHIeTKI/I). MOI[CJ'H/I 4ATOMOB 1 MOJICKYJI B XUMHU.
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Hpaxmuttecxaﬂ yacmeo.

N3roToBnenre Mojene MOJIEKyYIT U3 TOJIPYYHBIX cpeAcTB. PaboTa BooOpaxkeHUsI.

4.2 Cmpoenue eeuwecmea. Pazmepol uacmuy. Hanouacmuuypt.

IIpoexmuas 3a0aua Ne I. Kax y3HaTh NpUMEpHBIC pa3Mephl BUTAMHHHOTO Apaxke «YHIEBHUT», «PeBUT», ymakoBKu
KOTOPBIX PaCIoJIOKEHBI Y BaC Ha CTOJIaX, He OTKphIBasi OaHOYEK.

lIpoexmuas 3aoaua Ne 2. Y Bac Ha cTonax HaxoJIATCS MEPHBIN IWIMHJIpP, KOJOa C BOJOW, BECHl PHIYAXHOTO THIA C
HabopoMm pa3HoBecoB. [IpemioxkuTe ciocoObl onpeieNieHUs: pa3MepPOB MOJIEKYJI BOJIbI (MPAKTUYECKUN U TEOPETUUECKU).
Bonpoc: OTHOCHTCS T MOJIeKyJ1a BOIBI K HaHOYacTHIaM? [loueMy BUPYChI Ha3bIBAalOT HAHOPOOOTAMH?

4.3 Konnouonvle cucmemsvl: no4ea, 2iuUHA, NPUPOOHbBIE 600bl, 6030yX ObIM, MUHEPATbL, XJ1ed, MOJIOKO, MACN0,
Kpoes...Konnouonsle u ucmunusie pacmeopwl. Onruyeckue cBONCTBA: «dPdekT TuHaamsy, «IBICHUE HCKPAIIUXCS
cinoeBy». KomlouaHble 4acTUIBI U UX pa3Mephl. Jkcnepumenmanvhas 3adaya Ne [. Ha cronax: nasepHas yka3ka U
na3epHbIi (OHAPUK C KPACHBIM JIy4OM, JIBA XUMHUYECKUX CTaKaHa: B OJIHOM 3aBapEHHBIN IMAKETUK Yas, B IPYTOM — YHCTas
Boaa. [Ipomycture nyu nazepHoro Qonapuka depe3 cTakaHbl. B kakom crakaHe, Mo-BallleMy MHEHUIO, HaXOIUTCS
KoJutouaHas cuctema? Ha 4em oCHOBBIBAETCS Ballle IPEAIOI0KEeHNE?

Oxcnepumenmanvhasn 3aoaua Ne 2. Bam Beimansl pactBopsl atietata csunia Pb(CH3;COO), u nomauna kamus Kl, mratus
C MpoOupKaMH, CIIUPTOBAs ropelika, Npooupkoaepxkaresb. B mpobupky Hanelte 2 ma pactBopa Kl (BeicoToit 2 cM) u
3areM npuierte 2 mi pactBopa Pb(CH3COO), . O0pasyercs xenThlii ocamok. Harpeiite mpoOHpKy 10 pacTBOpEHUS
ocajzika. 3aTeM OXJIaJuTe MPOOUPKY OKOJIO 2-3 MHUH M TTOMEINIAEM B COCY]I C XOJIOHOM JeasiHon Booi. Uto Habmogaere?

YTO MpOUCXOAUT MPU BCTPSXUBAHUU TPOOUPKHU?
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Wtak, Bbl TONBKO YTO OOHAPYKWIM pa3ivMuude MEXAYy HCTHHHBIMU pPAacTBOPAaMHM U KOJUIOMJIHBIMHM pacTBopamu. B
MOCIEAHUX BBl HAOMIOJANM TposiBIeHHE onThueckux dddexToB: «3dpdexkt Tunnmans» (3xcm. 3an. Nel) um «saBreHue
UCKPSAIIUXCS CI0eB» (IKCI. 3a71.Ne2).
Bompoc: Kak ngoka3are, 4TO MbUIBHBIN pacTBOp sBIsieTcsa KoyuonaHou cuctemoi? (ITo paccesiHuto cBeta B pacTBope -
konyc Tunnans).
YTo NpouCXOAUT €CIIM B MBUIbHBIN pacTBOp J100aBUTh MOBapeHHYI0 coib? (IIpo3pauHslii mpexae pacTBOp pe3KO MyTHEET,
00pa3yroTcs KPYITHBIE XJIOMbs). 3HAKOMCTBO C SIBJICHUSIMHU KOATyJISIIIUU U BbICAJIUBAHMUS.
IIpoexmmnas 3a0aua Ne 1.]Ipa yueHHKa NPUTOTOBHIIA CMECh U3 PACTUTEIBLHOTO Maciia U BOJbL: J0OaBUB MOJIOBUHY YailHOU
n0xku Macia B 200 mut Boasl. OJIMH W3 HUX YTBEPKJAET, YTO MOJIYUYEHHAs] CMECh SIBIIAECTCS KOJUIOMIHBIM PAacTBOPOM, a
apyroii aro otpunaer. Kro mpas? CBoii OTBET WUIIOCTpUPYHTE CHMMKamMu Ha moOuibHOM Tenedone. (IIpaBel 06a
yueHuka. Bce 3aBUCHT OT OCOOEHHOCTEH MPUrOTOBIEHHUS cMecu. Eciu mpocto pasmemarbh Macio B BOJE, TO KOHYC
Tunpang ne Habmonaercsa. Eciam ke akTUBHO B30aIThIBaTh CMECh B T€YEHUE HEKOTOPOTO BPEMEHH, TO CMECh MYTHEET U B
TaKOM PAaCTBOPE XOPOULIO BUJEH KOHYC PacCEIHHOIO CBETA, TO €CTh MOSBISIOTCS MEIKOAUCIEPCHBIE YACTULBI KaleJeK
Macia).
BbIBOJ: KOJUIOMAHBIE PACTBOPHI MOXHO OOHApYXHUTh 10 ONTHYECKOMY TecTy <«dddexkr Tungans», KOTOpHIM
O0OHapyKUBAETCs, €CIHM KOJUIOUIHBIE YaCTHUIIbI HE MPEBBIIIAIOT JUANa30H HAHOPAa3MEPOB.

4.4 Memoowl u cpeocmea IMRUPUYECKO20 UCCTICO008AHUAL.
Ha npenpiaynmx 3aHsaTusX Bbl BBINOMHSIN SKCIEPUMEHTANIbHBIE U TPOEKTHBIE 3a/1auu. Kak BbI qymaeTe, Kakue METOIbI
MCCJIEI0BAHMSI BBl HCIIOJIB30BAJIH?

1. Habmonenue. 2. Dxcnepument. 3. M3mepenue. 4. CpaBHeHUE
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BcnomuuTe 3amanusi, TpOCMOTPUTE CBOU 3alMCH U MPOKOMMEHTHUPYUTE UX C TOUYKU 3PEHUS UCIIOJIB30BAHHBIX METO/OB
rccaenoBanus. YUem Bbl MOJIB30BAMCH, YTOOBI PEIIUTH MOCTABICHHYIO TIEPE BAMU TIPOOIeMy.

lIpoexmuas 3a0aua Ne 1. Haligute, yeMy paBHa IJIOTHOCTh aJIOMHUHHEBOUN (OJIBIM U MEIHON WM CTaJIbHOW OOJIBAHKU
HETMPaBUILHOW (POPMBI, KOTOPBIE JISKAT HA BaUX cTojiaxX. Mmet obcyxaeHue.

JIOMKHBI TIPEIOKHUTH TIJIAH PEHICHUS 3TOW 3aJadyd, OMPENCTUTh KaKhe HEOOXOAMMBI U3MEPUTEIThHBIC MPUOOPHI IS
pelLIeHUs 3TOU 3a1a4uH.

CpaBHHTH HAICHHOE 3HAYECHHE TIJIOTHOCTU AIFOMHUHUS, MEAU WU CTAIM CO CIPABOYHOM BEJIMYMHOM.

4.5 Kak cmeneHnb uzmenvpueHHOCMU 6auUsAem HA 00Ul Na0wadb conpukacarujuxca yacmuy. OObEeMHBIE B3pBIBHI Ha

MYKOMOJIBHOM 3aBOJI€, IPEBECHO-CTPYKEUHOM IpeaAnpusTuu. [loueMy Helb3s UCMOIb30BaTh OCH3UH JJI PO3XKUTA JIPOB.
BcnoMHUTE «4TO Takoe MIJIOMIA by, «SAUHUIIBI U3MEPEHUS TIIOIIAIN.
IIpoexmuas 3a0aua Ne 1.Y Bac Ha CTOJIax HaXoaATcs TuO0 KyOuk PyOuka, miubo ManeHbKas yriakoBKa caxapa-paduHajia.
Haitnute momanp 1enoro Kyouka u oOMIyr0 MUIOMAab 9 MaiabiX KyOMKOB, U3 KOTOPBIX COCTOUT OOJBIION KYyOWK; WM
IeJI0M YMAaKOBKM caxapa M OOIIyIo TUIONIaJbh BCEX KYyCOUYKOB caxapa B yrakoBke. CpaBHUTE 3HAUYCHMsS TUIOMIAAM IEJION
Gburypsl 1 cyMMapHoO# Iomaau ee yacteit? Kakyo 3akoHOMEpPHOCTh MbI MOKEM HaOMIOAATh?

4.6 Hanoobvekmul u 00ycio61eHHOCHb UX YHUKATbHBIX CEOUCHE PE3KUM Y8eudeHUueM Naowadu n08EPXHOCMU YaACMUuY,.
HAaHOYACTHIIbI, HAHOTIEHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIIAPUKH, ICHIPUMEPHI, IICOJIUThI, KBAHTOBBIC TOUYKHU.
Ilpoexmnas 3ad0ava Ne 2. Yxo nocst umeer aiauny 12-13 mM, a yactuna marHetuta Fe304 — 20 am. YBenuubte ux B 1
mustapa pa3. C kakumu 00bEKTaMu BhI Teriepb OyaeTe ux cpaBHUBaTh? Kakue (usndyeckre BeTUUUHBI U3MEHSIOTCS MPU
M3MEHEHHUH JINHEMHBIX Pa3MEPOB?

lIpoexmnas 3a0aua Ne 3. Ckonbko nucToB Oymaru A4 BoiiieT B ctakad oobemoMm 100 mi?
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Kaxxnoii rpymnmne BeliaHbl TUCTHI Oymaru A4 u xumuueckue ctakanbl o0beMoM 100 my. Kakmas rpymnmna uiieT oTBeT Ha

3TOT BOIIPOC.

HpezmaraeM IIoOMOIb: COMHHUTC JIMCTHI B KOMOK. CKOJIbKO KOMKOB 6YMaFPI BOIIJIO B OIWH CcTakaH?

Halimure miomanbs otaenpbHOro ymcra A4 W Iuionjaab MOBEPXHOCTH XUMHUYECKOTo crakaHa. Haiinure cymmapHyro

TJIOMIAh KOMKOB OyMaru, HaxXoISIIUXCsl B CTaKaHe?

JlenaroT BBIBOJI: OHA OKa3aJlaCh 3HAUYMUTEIHLHO OO0JIBIIIE TJIOMIAU TTOBEPXHOCTH CTaKaHa.

Kakum 00pa3oM MbI yBEJTMUMIM CYMMApHYIO TUIOIIAAL TOBEPXHOCTH Oymaru? (Y MeHbIlIEeHHEM 00beMa OJJHOTO JIUCTA)

4.7 Hanooo6vekmul u 00ycino61eHHOCMb UX YHUKAIbHBIX CEOIICHIE PE3KUM YeeaudeHueM niaouaou no6epxXHocmu 4acmuy.
HAaHOYACTHIIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIIAPHUKH, ICHIPUMEPHI, IICOJTUTHI, KBAHTOBBIC TOYKH.
llpoexmnas 3adaua Ne 4. Haiinurte 1miomaab CBOEH YepemHON KOPOOKHM M CpaBHUTE €€ C IUIONIA/IbI0 MOBEPXHOCTH
GOTIBIINX MOTYIIAPHIL M YeperHoi Kopobku, ecn S(kopa 6.1.) = 2500 cm” . S(u.x)=4nr’/2, rae r=C/2x.

OOBsicHeHue: 00JIbIIAasK MIIOMIAb OOJIBIINUX MOTYIIAPUNA 0OBSICHAECTCS HATMYMEM MHOTOUHUCIICHHBIX CKJIaJ0K.
Ixcnepumenmanvuas 3a0ava. Ha cronax HaxomdTcsl CTajbHas KHOTKA, KEJIE3HbIN TBO3/b, KYCOUYEK METHOM MPOBOJIOKH,
MeJHasi CKpemnKa, TpaHyJibl aJlOMHUHHUS U IIMHKA, IITaTUB C MPOOUpPKAMHU, COJisiHasg KucioTa. [lomecTuTe mpeiokeHHbIe

TeJia Ha THO MPOOUPOK U J0OABbTE 3aTEM COJISTHYIO KUCIIOTY (BBICOTA CTOJI0A KUJIKOCTH MpUMEPHO 1,5¢M).

Onummre, 4TO BbI HAOMIOAAETe B KAXKI0W U3 IPOOHPOK.

3HAKOMCTBO C QJICKTPOXUMHUUCCKUM PAOA0OM HaHpH)KCHI/Iﬁ MCTAJIJIOB.

HasBanue o0bekta | HazBanue Mmertanna, u3 | Uto Habmonaem | JleBee wim mpaBee oTHOCUTEILHO Hy B ai1/Xum
KOTOPOTO CACIaH pay

00BEKT
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BriBOA: ¢ KUCIIOTON B3aUMOAECHCTBYIOT METAJUIBL: ..........
C KUCJIOTOM HE B3aUMOJIEUCTBYIOT METAIUIBL: ........
- 3aganue no yueOHuky M.A. AXMeToBa: 03HAKOMbTECh C TEKCTOM Ha c. 13.
- C KakuM BBl CTOJIKHYJIHUCH MpoTuBOpeuneM? Meap u cepeObpo B HAHOCOCTOSHHUSIX CIIOCOOHBI B3aUMOJICHCTBOBATH C
KHCJIOTaMU. YBEJIMYECHHE IUIOMAAM MOBEPXHOCTH PEATMPYIOIIMX YacTHUI] BJIMSET HE TOJBKO HA CKOPOCTh PEaKLHH
(0OBEMHBIE B3PBIBBI), HO U HA XapaKTep XUMUYECKUX CBOMCTB.
[IpoekT «B nmonckax KOJIIOUIHBIX PACTBOPOBY
5. XuMus Ha cTpaxe 310POBb.

5.1 Hoo. Boszonka iiooa. Hoo uz anmexu.
lIpakmuueckas uacme.
W3roToBieHre MOJeI MOJIEKYJIbI Homa. DIeKTpoHHas1, rpaduyeckast popmyna Hoja
[IpoekT «OOHapyxeHHEe KpaxMasa B IPOAYKTaX MUTAHUS.

5.2 «Mapzanyoekay. llepmanzanam xanua. Maprasen u ero CTeleHU OKUCICHUS
IIpakmuueckas uacme.
OnpeneneHre MacCoOBOM J10JIM KUCIOPO/ia B MOJIEKYJIEe IepMaHraHaTa Kajusl.
PacyeTr 0THOCUTENIBHOM TIJIOTHOCTH KUCIIOPOAA IO BO3AYXY.
COopka npubopa J1si HOTyYEHUs KUCIOPO/ia METOJ0OM BBITECHEHHUS BO3/1yXa.
DKCnepuMEHT: cOOpKa mpudopa AJis pa3ioKeHUsl IepMaHraHata kainusi. KauecTBeHHas peakiysi Ha KUCIOPO/I.
[[BeTHBIE peakiuy ¢ IEpMaHTaHATOM Kaius (Hamp., IepMaHTaHaT Kaius ¥ CyIbGUT HATPHS, JIp.)

5.3 Ilepexkucov 600opooa. Ceoiicmea u npumeneHue nepokcuoa 6000pooa. CTeneHb OKUCIEHUS KHUCIOpPOJa B MOJIEKYJIe

IIEPOKCHUa BOOAOPO/Ia.
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Peakust pa3noxeHus nepokcuaa Boaopoa. Kak mpoBecTr SKCIepUMEHT.

Karanuzaropsl. Oxcun Mapranua (1V), depMeHT kaTanaza — KaTalu3aToOpbl PEAKIIUU PA3JIOKEHUS.

Ilpakmuueckas yacme.

Oxcun mapranma (1V): Hanucats opMysTy BEIIecTBa M ONMPEACIUTh CTEIICHb OKUCICHUS.

Tpu mpoOHupkH, B KaXKIOW HAXOAUTCS HECKOJBKO MJI allTe€YHOW MEPEeKUCH BOAOpoJa. Bo BTOpYIO U TpeThi0 MpOOHpPKH
MMOMECTUTE COOTBETCTBEHHO okcuj MapraHia (IV) (Ha xoHUMKe mImaTens) U CBEXKEHATEPThI KapTodesib (Ha KOHUYHMKE

IITIAaTENs).

Homep npobupku | Uto nobaBuiu Uto Habmomaem

Hanucate ypaBHEeHUE peakuu ¢ 0003HAYEHUSIMU YCIIOBUW €€ TPOTEKaHUsl.
[Tpoucxogutr nu peakuuss B nepBoil mpoodbupke? Ilpemnoxure nmpubop A MOITy4eHHsT BOAOPOJA IMPH Pa3IOKEHHUU
NEepOKCHUAa BOJOPOAA.
5.4 Ayemuncanuyunosaa kucioma. Ackopounosasa kucaroma. KuciotHocTs cpebl. pH — HHANKATOPBI CBOMMH PYKaMH.
llpaxmuueckas uacme.
Onucanue Qusnyeckux cBOMCTB. [IpuroroBieHue pacTBOpPOB AUETUICATMIUIOBOM M acKOpOMHOBOM KHCIIOT.

JleticTBue unaukaTopoB (heHondranenna, JakMyca 1 METUJIOpaHkKa) HA UX PaCTBOPHI.

WHIUKATOPHI AneTmicaauuiioBas KUCJIOTa AckopOrHOBas KUCIOTA

®denondranenH
Jlakmyc

METUIIOPAHK

22



[IpuroroBienne orBapa KpacHOW KamycThl. HaOntoneHue m3MeHeHHs 1[B€Ta OTBapa B pPa3HBIX pacTBopax (yKCycHas,
JMMOHHAasI, aCKOPOMHOBAs KUCJIOTHI, IOBapEHHAs COJib, TA3MUPOBAHHAS BOJIa, HAIIATBIPHBINA CHUPT, MUIIEBAs COJa, PACTBOP
MbLIa U CTUPAIBHOIO MOPOIIKA).

BzaumopeiicTBie ackopOMHOBOW KUCIOTHI ¢ HomoM. Bompoc: 11t Kakux 1ienieid MOXKHO HCTIONb30BaTh ATy peakuuo? (ams

oOHapyKEeHHsI ACKOPOMHOBOM KMUCIOTHI B IPOYKTAX MUTAHHS).

1 pearent 2 peareHt Uto HaOmomaeM nOpu HUX
acCKOpOMHOBas non B3aUMO/ICHCTBUU

KHCJIOTa

dusznyeckue dusnyeckue

CBOMCTBA: CBOKMCTBA: .........

5.5 «3enenka» unu oOpunnuanmossiit 3enenwviii. 1{Ber mopomkooOpa3HOro OpUIIMAHTOBOIO 3elIeHOro. IlpakTmueckoe
3HAYCHUE U TIOJTyICHHE.
llpaxmuueckas uacme.
dusznvecKkre CBOMCTBAa OPUIIMAHTOBOTO 3€JICHOTO
Kaxk moka3aTh mOJJIMHHOCTE OPHILTHAHTOBOTO 3ejeHOoTO0. [IpoBeaeHne nmocae0BaTeIbHBIX PEaKIMi B OAHOW TIPOOHPKE C
OpUJUTMAHTOBBIM 3€JICHBIM: BHauajie B MPOOUPKY M0OABUTH KOHIICHTPUPOBAHHOM COJISTHOW KHUCIOTHI, a 3aT€M pacTBOpa
menoun NaOH. OdopmiieHne paboThl MO CBOEMY YCMOTPEHHIO. 3aTeM OOCYJIUTh: KaK 3a()UKCUPOBAIM PE3YJIbTAThI
AKCIIepUMEHTA (M3MEHEHHE 11BETA, BHITIAICHUE OCAJIKa).

[Ipoekt «MOXHO JH UCIIOJIb30BATh OPUIUITMAHTOBBIN 3€TIE€HBIM KaK MHIUKATOP KUCIOTHOCTH CPEIb»
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5.6 «Mbi10 uydecnoey: X03IUCTBEHHOE U TYaJIE€THOE, XKUIKOE U TBEPJIOE.
IIpakmuueckas uacmo.
JleiicTBUE TaKMyca Ha pacTBOP MbLIa, paCTBOP CTHUPAIBLHOTO TOPOIIIKA
(IOKa3aTEeNBCTBO IIETOYHOIO XapakTepa MOKOIIUX CPeACTB). M3ydeHue 3TUKETOK TBEPJIOTO U KUIKOIO Mbula (pa3jinyue B
XUMHUYECKOM cocTaBe). PacTBopeHne Mbliia B )KECTKON U TUCTUILTUPOBAHHOM Boae. Dpdekt Tunmans.
[Ipoekt «MpbL1OBapeHue»

6. XuMHus MULIHA

6.1 Caxap, kpaxman, yennionoza — poocmeeHHUKU 2/110KO3bl.
Urto Takoe auabdeT. ' mukeMuyeckuii MHAEKC NPOAYKTOB MUTAHUSA.  XUMUYECKHUE MOACIACTUTEN U KX KOBAPCTBO.
IIpakmuueckas uacmo.
Omnpenenenre MPOIyKTOB C BEICOKUM TIIMKEMHUYECKUM UHACKCOM (paboTa ¢ Tabiuiiei).
OrnpenensieM MOJCIACTUTENN: acmapTam, cCOpourT .... (PaboTa ¢ aTUKeTKaMH.
OnbIT: B3aUMOJIEHCTBHE TIIFOKO3bI ¢ TUapokcuaoM Meau (1), cBekenpuroToBIEHHBIM.
UccnenoBanne n3MeHEHUs! COAEpKaHUS TIIOKO3bI B KPOBH TOC/IEe  cOaJaHCUPOBAHHOTO 00€Ja U MOCJe YHOTPEOICHHUS
dactdyna: KUPUEHIKOB,YUIICOB, CJIAJIKUX Ta3UPOBAHHBIX HAITUTKOB.

6.2 Antomunuii: eenuxuil u yxyucacnotii. IloueMy He ciemayeT MOJb30BAThCS ATIOMUHUEBOW TOCy0i? COMEPHUK KaJbIIHSL.
Octeonopo3. MeTajiibl KOHCEPBHOW OaHKH.
IIpakmuueckas paboma.
CBoiicTBa aTFOMUHUSA U 00JIACTH MPUMEHEHHS ATFOMUHUS HA OCHOBAHUU €T0 CBOMCTB (moBTOpeHue). CocTaBUTh TaOHILy,
KJIACTEP UJIU CXEMY.

[IpoBeneHNE XUMUUECKHUX PEAKIIUN, XapaKTePHU3yIOMINX aM(pOTepHbIE CBOWCTBA COSAMHEHUN ATFOMUHUS.
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OnpIT 1. AJTFOMUHHN U COJISTHAS KHUCJIOTA.
OmnpiT 2. Xn0opua amoOMUHUS U TUAPOKCUL HATPUS
Omnpit 3. ['uapokcua ATIOMUHUS M COJISTHASI KUCJIOTA

OmnpiT 4. 'napoKkcua amOMUHUS U THAPOKCU HATPUS

HasBanue orbeiTa Yro nHabiarogaemM

YpaBHEHUE XUMHYECKOW pEeaKIuu

BeBOm: .............

HpOCKT «Ee BenmuecTBO — KOHCCpBHAsA OaHka: 9KCIICPUMCHTAJILHOC OIPCACICHUC MCTAJIJIOBY.

6.3 Ykcycnaa xucnoma. CTonoOBbIA YKCYC, YKCYCHas ICCEHIUS, Jie[sHAs YKCYCHas KHUCIOTa: B 4eMm pasHuia. CBoicTBa

YKCYCHOM KUCIIOTHI U €€ MpuMeHeHne. GU3n0I0TM4eCcKOe BO3ICMCTBUE KUCIIOTHI.

Ilpakmuueckas paboma.

CocrapneHre NOHATHITHOM CXEMBI: «4TO s 3HaI0 00 YKCYCHOM KHUCTIOTE»

Pacuer koHUEHTpalKy KUCIOThI IPU €€ pa30aBiIeHUU.

KucnoTtHOCTh pacTBOPOB MUIIEBOW COJIBI U YKCYCHOM KUCIIOTHI.

lNamenue nuIeBon coapl YKCYCHOU KUCIIOTOW: IPU3HAKU XUMUYECKOU

(MHAMBUIyATBHO, IMOO B TPYIIIE).

peakiuu (BBIICIICHHUE Ta3a, Pe3Koe yBelndeHue oO0bema peakimoHHON cMmecHu). [IoBTOPUTH peakiyio ramieHusi COAbI C

WCIIOJIb30BaHWEM HMHIUKaTopa (Hamp., OTBapa KPACHOKOYAHHOW KamycThl). (s dero HeoOXoammo ObLIO MPUMEHEHHE

WHJHUKaTopa?

O6paTI/ITI) BHHUMAHHUC, YTO BBIACICHHUC Ir'a3a 4aCTO COIMPOBOKIACTCA

YBEIMYCHUEM 00BheMa PEAKITMOHHOM cMecH. Kakue Mepsl peoCTOPOKHOCTH

HY>KHO COOJIIOJIaTh NP MPOBEICHUN TAKUX PEAKIUN?
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6.4 «Conenan nawa sxcu3nv) (MOBapEeHHAsS COJIb, MOTAIII, TJTyTaMaT HaTPHUS. ...... riay0epoBa cojib, MEJHBIN KyIIOpoC. ..... )
[IumeBas coma, mUThEBast COAA, KAIBIMHUPOBAHHAS COAA, KAYCTHYECKas COJA: OJMHAKOBBIE WM pPa3HbIC BEIIECTBA.
KauecTBeHHbBIE peaklii B XUMUHU.
lIpaxmuueckas paboma
OnpenenuTh: Kakoe M3 BEUIECTB (MUIIEBas COJla, KAyCTUYECKas COAa, KaJbIIMHUPOBAHHAs COJa) SIBISIOTCS COJIIMH
YTOJIbHOW KUCJIOTHI.

Omnbit 1. [IelicTBHE HHAUKATOPAMU.

OmnpiT 2. [lelicTBUE HA PaCTBOPHI MUIIEBOM U KAYCTHUECKOM COMIbl YKCYCHOW KUCIOTBI

Ha3Banwue onbiTa Yro HaOIIOJaEM BriBoj

BeBonx: ..........

[TpoBeneHue ONBITOB MOATBEPAKAAET, UTO MUIIIEBAs COJA, KATbIIMHUPOBAHHASI COJa — 3TO COJIM CJIaO0M yroJIbHON KUCIOTHI,
a KayCcTH4YecKasl CoJja — paCTBOPUMOE OCHOBAHHUE.

OOcyauThb, Kak 10Ka3aTh OMBITHBIM ITyTEM, YTO MUILEBAsI CO/AA ABJSETCS KUCION COJIBIO.

6.5 Bpeo numpamoes: mugh unu npaeoa. 11onp3a HUTPATOB: BAXKHEHUIINE MUHEpaIbHBIE YJIOOpPEHUs KaK MCTOYHHMK a30Ta.
Kpyrosopotr azota. IloueMy BeHeprHa  MyXOJOBKa MOEJAET HACEKOMBIX (TaK OHA BOCIOJHSET HEJOCTATOK a30Ta B
00J0TUCTBIX MecTax). HuTparsl B kauecTBe MUILEBBIX KOHCEpBAHTOB. Kakue mpeBpaiieHusi IpoucXodsaT ¢ HUTpaTaMu B
OpraHu3Me 4yejoBeKa. A30T U €ro CTENEHU OKUCIICHHUS.

IIpaxmuuecxas yacme.
Omnpenenenre MaccoBOW JOJM a30Ta B KaJIMHOM, HATPUEBOM M aMMOHUIHOW cenuTpe. BpIBOA: Kakoe u3 HUX Oosee

IIEHHOE a30THOE yA00peHue.
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[IpoekT «BnusiHuEe a30THBIX YI0OPEHUI HA POCT CaXEHIEB (HACOTH.
/. PaGora Hag npoexkTamMu — S 4

6. Dman evibopa membl, NOCMAHOBKU Yeau, 3a0ay UCCIe008AHUSL .

[. Oman evi08udICenUsI 2UnOme3sbl.

8. DOman naanuposanus nymu Oocmudicenus yeiel UCCIe008amenbCKux (NpoeKmuvix) pabom u evloopa HeodX00UMO20
UHCIMPYMEHMAapUs.

9. Dman nposedenus yuebnozo ucciedo8anus (NpOeKmHou pabomslt) ¢ NPOMEN’CYMOUHbIM KOHMPOTIEM 3d XO0OM GbINOJIHCHUS
U Koppexyueti pe3yibmamos.

10.9man ogopmnenus, npedcmasnenus (3awumst) npooyKma npoexmuou pabomaol
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