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IHosicHUTEILHAA 3aNIUCKA

Pabouass mporpamma 1o miaTHbIM OOpa30BaTEIbHBIM ycCiIyraMm «XUMUYECKHW KaleHaocKom» s 9-X KiIaccoB
COCTaBJICHA B COOTBETCTBUM C TpeOoBaHMsIMU DeepalibHOr0 rocyIapCTBEHHOIO 00pa3oBaTEIbHOTO CTaHAapTa OOIIEro
00pa3oBaHUs BTOPOTO TOKOJICHHUS:

1. [IpumepHasi ocHOBHasi oOpa3oBaTeibHAash IporpaMma OCHOBHOTO 001mero oOpasoBaHus (0100peHa pernieHuemM
(dbeneparbHOrO y4eOHO-METOAMYECKOr0 00beAUHEHUS 0 001eMy 00pa3oBaHUIO(TIpoTOKOJ OT 28 uroHsa 2016 r. Ne
2/16-3) — fgosreestr.ru;

2. Iucemo Muno6puayku ot 28.10.2015 r. Ne 08-1786 «O pabouux nmporpammax yueOHBIX PEAMETOBY;
3. TIucemo MunoOpHayku ot 12.05.2011 r. Ne 03-2960 «O06 opraHuzaiiuyu BHEYPOUHOU JIESITEIHBHOCTHY.

JlanHasi mporpamMma SIBJISETCS MPOTrpaMMoOi OOIIEHMHTEJUIEKTYalbHONM HampaBieHHOCTH. lIporpamMma moctpoeHa Ha

CJIEIYIOIIUX MPUHIINIAX:

- Ilpunyun nayynocmu (3HaHUS OCHOBaHBI HA OOBEKTUBHBIX HAYUHBIX (DaKTax).

- Ipunyun nocredosamenvrocmu u cucmemamuyrnocmu(oOy4eHre OT IPOCTOrO K CIOXKHOMY, «OT HE3HaHUsS K 3HAHUIO, OT

HEYMEHUS K YMEHUIO»).

- IIpunyun naensionocmu (OCyIIECTBICHUE CBSI3U MEXKIY KOHKPETHBIM U AOCTPAKTHBIM).

- Ilpunyun ocmuicnenHocmu (IEPEHOC UMEIOIITUXCS 3HAHUN B HOBYIO CUTYAIIHIO).

- IIpunyun cosnamenvrocmu u akmugHocmu (IPUMEHEHNUE 3HAaHUIN Ha MPAKTUKE).

AKTYaJIbHOCTH MPOrpaMMbl 00yCJIOBIIEHA TEM, YTO B Y4EOHOM IUIaHE MPEAMETY « XUMUS OTBEIEHO BCEro 2 yaca

B Heenmo (8 Kiacc), 4To J1aeT BO3MOXHOCTh C(POPMUPOBATH y yUAIUXCS JHIIb 0a30Bble 3HAHMS 1O TpeaMery. B Toxe



BpeMsi BO3pacT 9-ro kjacca SBISETCS BaXHBIM ISl MPOo(deCCHOHATBHOTO CaMOONpPEeeNeHUsl MIKOJIbHUKOB. B0o3MOXKHO,
YTO MPOCHYBIIUNUCS HHTEPEC K XUMUU MOKET IepepacTH B OyIyIIyto Mpodeccuro.

AKTYaJIbHOCTh JaHHOM NPOrpaMMbl COCTOMT B U TOM, YTO OHA HE TOJIbKO JAET BOCHHUTAHHUKAM IPAKTHUYECKHUE
YMEHHS U HaBBIKU, POPMHUPYET Ha4adbHBIA OMBIT TBOPUECKON JIEATEIBHOCTH, HO M Pa3BUBAET UHTEPEC 00YUaIOIIErocs K
HKCIIEPUMEHTY, HAYyYHOMY ITOMCKY, CIIOCOOCTBYET CaMOOMPEIEICHUIO Yy4allluXcsi, OCO3HAHHOMY BBIOOpPY Mpodeccuu.
VYuyamuecst CMOTYT Ha MPAKTUKE UCIOJb30BaTh CBOM 3HAHUS HA YPOKAaX XUMHH U B OBITY.

I[Menarornyeckasi 1eJeco00Pa3HOCTh 3aKJIKYaeTcd B TOM, 4YTO 0a30Bblii Kypc UIKOJIBHON MPOrpamMMbl
NpeaycCMaTpuBaeT MpakTUYeCKue padoThl, HO HUX SIBHO HEJAOCTATOYHO, YTOOBl 3aMHTEPECOBATh YYAllUXCA B
CaMOCTOSITEJIbHOM TMPUOOPETEHUH TEOPETUUYECKUX 3HAHMM W MPAKTMYECKUX YMEHUH M HaBbIKOB. [l 3TOro B Kypc
«IlepBble maru B XMMHI» BKJIIOUEHBI HanOoJiee ApKue, HarJsAHble, MHTPUTYIOIIME SKCIIEPUMEHTHI, CIIOCOOHBIE YBIICUb U
3aMHTEPECOBATH YYAINXCA MPAKTUUECKOW HAYKOW XUMHUEH.

B pamkax HammonangbHOro npoekTta «O0pa3oBaHHe» CO3aHHE LIEHTPa €CTECTBEHHO-HAay4YHOUH HampaBieHHocTH «Touka
pOCTa» MO3BOJIMJIO BHEAPUTH B MpPOrpaMMy HUGPOBYIO JaOOPATOPUIO M KAYECTBEHHO M3MEHHUTH MPOLEcC OOydeHHUs
XUMUMU.
KonuuecTBeHHbIE SKCIEPUMEHTHI TMO3BOJAT MOJIy4YaTh JOCTOBEPHYIO HH(MOPMALMIO O MPOTEKAaHUM TEX WM HHBIX
XUMHUYECKUX MpoIeccax, O CBOWCTBaX BemlecTB. Ha OCHOBE MOJyYEHHBIX 3KCHEPUMEHTANbHBIX JTaHHBIX 00y4yaeMble
CMOTYT CaMOCTOSATENBHO JIeJaTh BBIBOJbI, 0000IIATh PE3yibTaThl, BBISBIATh 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyAeT
CIIOCOOCTBOBATH MOBBIIIEHUIO MOTUBAIIUU OOYUEHHUSI IIKOJbHUKOB.

eab nporpamMmbi:

@opMHUpOBaHUE y YyYalIUXCS HAYYHBIX NPEACTABICHWW O XMMHUU B IIOBCEIHEBHOM JKM3HM 4YEJIOBEKA 4YEpe3

npoOyKJIeHHe MHTepeca U pa3BUTHE NMPO(EeCCUOHATBHBIX CKIIOHHOCTEH K MPEeIMETy XUMHMUSL.



3agaum:
Oo0pa3oBaTtenbHbI€:
® pPACHIMPUTH KPYro30p YUAIIUXCS O MUPE BEUIECTB;
® HCIIOJb30BATh TEOPETUUECKNE 3HAHUS 10 XMMUU HA MPAKTHUKE;
® 00Yy4YUTh TEXHUKE OE30MaCHOCTH MPHU BHINOJHEHUHU XUMUYECKUX PEAKIUH;
e chopMupoBaTh HaBBIKM BBITIOJIHEHUS MPOEKTOB ¢ ucnoyibzoBanueM UKT u nudposoro odopynoBanus;
® BBIBUTH TBOPYECKU OJAPEHHBIX OOYUYAIOMIUXCSA U TIOMOYb UM TPOSIBUTH CEOSI.
Pa3zBuBarwiumue:
® Croco0OCTBOBAaTh Pa3BUTHIO TBOPUYECKUX CIIOCOOHOCTEH 00YyUarOIUXCS;
e (opmupoBats UKT-koMIeTeHTOCTH;
BocnurareabHbie:
® BOCIUTATh CAMOCTOSITEIIBHOCTD MPH BHIMIOJTHEHUN PAOOTHI;
® BOCIUTATh YYBCTBO B3aMMOIIOMOIIIM, KOJUIEKTUBU3MA, YMEHHE padoTaTh B KOMaH/AE; BOCIHUTAThH
YyBCTBO JIUYHOU OTBETCTBEHHOCTH.
Cas3b coiep:KaHUA IPOrPAMMbI BHEYPOUHOM AESITEJIbHOCTH ¢ Y4eOHBIMHU NPEeAMETaMM:
Kypc BHEypo4HOU AESATENBHOCTH HUACHHO W COJEPKATEIBHO CBSi3aH C 0a30BBIM KYpCOM XHMUU U TIO3BOJISIET

MO/IJICPKUBATh B3aUMOCBSI3U TEOPUU U MPAKTUKU, (POPMUPYET YCTOWUUBYIO TOTPEOHOCTh IPUMEHSITh IMOJTYyUYCHHbBIE 3HAHUS

1 HaBBIKH B HOBCG)IHGBHOﬁ JKHU3HU.

[Iporpamma mocTpoeHa Ha OCHOBE MeKNpPeAMETHOH WHTerpamum ¢ (GU3MKOH, MaTeMaTHUKOW, OWOJOTHEH W JPYTUMU

CCTCCTBCHHO-HAYUYHBIMHU IIPEAMCTAMMU.



Oco0eHHOCTH peayu3aluu NPOrPaMMbI:

Bo3pact o0yuarommxcsi:

[Iporpamma oprueHTHpOBaHA HA BOCIUTAHHUKOB B Bo3pacte 14-15 net 0e3 cnernuanbHON MOArOTOBKHU.
DopMbl 3aHATHIL:

B 06paBOBaTCJILHOM IMponecCC UCITIOJIL3YIOTCA pa3JIMIHBIC (bOpMBI IMPOBCACHUA 3aHATHUA:

° Oecepl;
) JIEKITHH;
) CEMHUHApBI,

® TPAKTHUECKOE 3aHATHUE;

® XHWMHWYECKHUU DKCIIEPUMEHT;

e paboTa Ha KOMITBIOTEPE;

® DKCKYPCHH;

® BBINOJHEHNE U 3aIUTA IPOEKTOB.
Pe:xuMm npoBenenusi: 34 yaca B rox - 1 pa3 B Hepento. Bee 3aHATHS 110 BHEYPOUHOM JEATEIBHOCTH MPOBOJSATCS MOCIE
BCEX YPOKOB OCHOBHOT'O pPacIUCaHMsl, IPOJOJIKUTENBHOCTh COOTBETCTBYET pekomeHnauusaM CanlluH, 1. e. 40 MunyT.
MecTto npoBegeHus: 3aHATHS MPOBOJATCS B yueOHOM kabuHere xumun MBOY COLI No3.
310poBbe cOeperarolas OpraHu3anus 00pa30BaTENBHOIO MpoIecca MPEAnoiaracT MCIOJIb30BaHUE (OpPM M METOJI0B
oOy4eHus1, aIeKBaTHBIX BO3PACTHBIM BO3MOKHOCTSIM ILIKOJIbHHUKA: IPAKTHYECKHUE PAOOTHI, SKCIIEPUMEHTHI U Oece/Ibl.

Buabl gesitesibHOCTH: TTpeycMOTpEHBI TeopeTnueckue (204.) u npaktuyeckue 3aHsaTus (144.).



IlnagupyemMbie pe3vibLTATHI OCBOCHHS 00VYAIONIUMUCS NPOrpaMMbl (BHEYIEOHO) BHEYPOUYHOU NeATEIHLHOCTH

JInyHOCTHBIE pPe3yJIbTAThI:

- 0CO3HABATh €AMHCTBO U LIEIOCTHOCTh OKPY’KAIOLEr0 MUPA, BO3MOKHOCTH €r0 M03HABAEMOCTH U OOBSICHUMOCTH Ha
OCHOBE JOCTHKECHUN HAYKH;

- IOCTENIEHHO BBICTPAaWBaTh COOCTBEHHOE LEJIOCTHOE MHPOBO33PEHUE: OCO3HAaBATh MNOTPEOHOCTh M T'OTOBHOCTH K
caM000pa30BaHuUIO, B TOM YHUCJIE U B paMKaX CaMOCTOSITEJIbHOM JI€ATEIbHOCTH BHE ILIKOJIbI;

- OLICHUBATh KU3HEHHBIE CUTYAIlMU C TOYKU 3peHHs 0€3011acHOro 00pasa )KU3HU U COXPAHEHUS 3/J0POBbS;

- OLICHUBATh 3KOJOTMYECKUM PUCK B3aMMOOTHOIIEHUN YEJIOBEKA U IIPUPOIBI.

- popMHUpPOBATH FIKOJIOTMUECKOE MBIIIICHUE: YMEHUE OIICHUBATh CBOIO JCSATENILHOCTh M TIOCTYIKU JPYTHX JIOACH C TOUKU
3pEHUs COXPAHEHHUSI OKPYKAIOLIEH Cpebl - TapaHTa XKU3HHU U 0J1aronoJryqus JIIo1eid Ha 3emiie.

MeTtanpeaMeTHbBIMH pe3yJIbTaTaMu U3y4eHUs Kypca «XUMHUECKUN KaJIeHI0CKOI» ABIsAETCS (POPMUPOBAHUEM
YHUBEpCaIbHBIX yueOHbIX aeicteuid (Y'Y I).

PeryasituBubie YY/I:

- CaMOCTOSITEJIbHO OOHAPYKUBATh U (HOPMYJIMPOBATh YUEOHYIO MPOOIEMY, ONPEACTSATh 1IeJIb YIeOHOM NeTEeIbHOCTH;

- BBIIBUTaTh BEPCHUU PEILICHUs TPOOJIEMbI, OCO3HABaTh KOHEUHBIN Pe3yJIbTaT, BHIOMPATh U3 MPEII0KEHHBIX U UCKATh
CaMOCTOSITENIBHO CPEACTBA TOCTUKEHUS LIEIIN;

- OCYILECTBIIATH LieJIenojlaranye, BKII0Yasi IOCTAHOBKY HOBBIX IIeJIel, MpeoOpa3oBaHue MPAKTUYECKOM 3a/1a4Hl B
[I03HAaBaTENIbHYIO;

- COCTaBJIATh (MHAMBUIYAJILHO WM B TPYIINE) MJIaH PELIeHUs POOJIEMBI;

- paboTas Mo IU1aHy, CBEpATh CBOM JIEHCTBUS C LIETBIO U, PU HEOOXOAUMOCTH, UCTIPABIISITh OIIMOKH CAMOCTOSITENBHO;

- YUYHUTBIBATH PAa3HbBIC MHCHHA U CTPEMHUTLCA K KOOPAWMHAIIUU Pa3JIMIHBIX HO3I/IIII/Iﬁ B COTPYAHHUYCCTBC,



- B IMAJIOTE€ C YUYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSITEILHO BHIPAOOTAHHBIE KPUTEPUU OLIEHKH.

ITo3naBaTeabHbie YY /I:

- aHAJIM3MPOBATh, CPABHUBATH, KJIacCU(DUIIMPOBATH U 000011aTh (DAKTHI U ABJICHUS. BBISBASATS IPUUKHBI U CIEJCTBUSA
MPOCTHIX SIBJICHUU.

- OCYLIECTBJISITb CPAaBHEHUE, KJIacCU(UKAIINIO, CAMOCTOATENLHO BEIOUpAasi OCHOBAHUS U KPUTEPHUH JIJISl YKA3AHHBIX
JIOTUYECKUX OTEPALUi;

- CTPOMTB JIOTUYECKOE PACCYHACHUE, BKIIOYAIOILIEE YCTAHOBIIEHUE TPUYHMHHO-CIIEICTBEHHBIX CBA3EH.

- CO31aBaTh CXEMaTUYECKUE MOJIEIIU C BbIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

- COCTABJIATH TE3UCHI, PA3JIMYHbIE BUbI JITAHOB(IPOCTHIX, CIIOKHBIX U T.I1.).

- Mpeo0pa30BbIBATH WH(OPMALIMIO U3 OAHOTO BUJA B Ipyroi (TabJauIly B TEKCT U Mp.).

- YMeTb OIPEACNIATh BO3MOKHbIE ICTOUHUKH HEOOXOIMMBIX CBEICHH, MPOU3BOAUTH NOUCK MH(GOPMAIIHH,
AHAJIM3UPOBATh U OLIEHNUBATh €€ TOCTOBEPHOCTD.

- 00001IaTh TOHSATHS - OCYIIECTBIIATH JIOTUYECKYIO ONEPAIUIO MTEPEX0ia OT MOHATUN C MEHBIIIUM 00BEMOM MOHSITHSIM C
OOJIBIIIIM 00BEMOM;

- CTPOUTH JIOTUYECKUE PACCYIKIEHUS, BKIIFOUAIOIINE YCTAHOBIECHUE IPUUYNHHO-CIIEICTBEHHBIX CBSI3EH.

- OOBSICHATD SIBJICHHS, MPOLECCHI, CBSA3M M OTHOIICHHS, BBISBISIEMbIE B XOJI€ HCCIEAOBAHUS, OCYLIECTBISATH BBIOOP
Haubo1ee 3 (PEeKTUBHBIX CIIOCOOOB PELICHHS 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA.

KommynukatuBnbie Y'Y /1:

- yMeTb (opMyIHpOBaTH COOCTBEHHOE MHEHHE W TMO3UIIHI0, apTyMEHTHUPOBATH €€ M KOOPAUHUPOBATH €€ C MO3ULUHU

MapTHEPOB B COTPYAHUUYECTBE MPHU BbIPAOOTKE OOIEro peleH!s] B COBMECTHOM IS TEIbHOCTH;



- 0oTOOpaXkaTh B peUM COJCPIKAHNE COBEPIIAEMbIX ACUCTBHI, KaK B (hOpME IPOMKOI CONMAIN3UPOBAHHON PEYH, TaK U B
dbopMe BHyTpeHHEI peun;

- yMETh apryMEHTHPOBATh CBOKO TOUYKY 3PECHUSI;

- YMETh OCYIIECTBIISITh B3aUMHBI KOHTPOJIb U OKa3bIBATh B COTPYAHNYECTBE HEOOXOIMMYIO B3aHMOTIOMOIII;

- YMETh paboTaTh B IPyIIIE - yCTAaHABIMBATH paboune OTHOIIEHHS, 3()()EKTUBHO COTPYTHHYATH ¥ CIOCOOCTBOBATh
MPOYKTUBHON KOOTIEPALIUH.

IIpeaMeTHBIMHU pe3yabTATAMHU U3YUCHUS IIPEIMETA SBIISIOTCS CICIYIOIINE YMEHHUS:

- OCO3HAHUE POJIH BEIICCTB;

- OTIPEICTIATH POJIb PA3IMYHBIX BEHIECTB B IPUPOJIE U TEXHUKE;

- 0OBSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE;

- pacCMOTpEHHE XUMHYECKHX TPOIECCOB;

- ICTIOJIb30BaTh 3HAHUSI XUMUH IIPH COOTIOICHUH TPABIII UCIIOIB30BaHUS OBITOBBIX XUMHUECKUX MTPETIapaToB;

— pa3nu4aTh ONacHbIC U OE30TaCHBIC BEIIECTBA;

- IPUBOJIUTH IPUMEPBI XUMHUECKHX TPOIECCOB B IPUPOJIE;

- HAXOJUTH YEPTHI, CBUICTEIILCTBYOMINE 00 OOMIMX MPU3HAKAX XUMHUYECKUX MPOIECCOB U UX PA3ITAIHSIX;

- UCTIOJIb30BaHNE XUMHYECKHUX 3HAHUH B OBITY;

- OOBSICHATH 3HAYCHHE BEIIECTB B )KU3HU M XO3SIIICTBE YEJIOBEKA;

- OOBSICHATH MUD C TOYKHU 3PEHUS XHMUHU;

- popMupoBaTh IIpeACTaBICHUS O OyayIeM MpodecCHOHAILHOM BEIOOpE.



Kpome Toro, 3aHsiTusi npu3BaHbl NPOOYAUTh Y YUalIUXCS MHTEPEC K XMMHUYECKOW HayKe, CTUMYJIMPOBATh JajbHEHIIee
M3y4YeHUE XUMHUH. XUMHUUYECKHE 3HaHUS, CPOPMUPOBAHHBIC HA 3aHATHIX, HHOOPMAIIMOHHAS KYJIbTypa yJalluXCsl, MOTYT
OBITH UCIIOJIB30BAHBI UMU JIJISl PACKPBITUS PA3JIMYHBIX IPOSBICHUM CBSI3U XUMUU C )KU3HBIO.
OcHoBaHHEM [IJI1 BblJeJleHUs] TPe0OBAaHWMH K  YPOBHIO MNOATOTOBKH OOYYalONIMXCS BBICTYMAeT OCHOBHAS
obpazoBarenpHas nporpamma MbBOY COII Ne3.

Cnoco0ObI1 onpeaesieHns: pe3yJabTATUBHOCTH:
- Hauanvuslit konmponas (cenmaopsy) B BUAC BU3yaIbHOTO HAOIOICHMS TIeJIarora 3a COOJIF0ICHIEM BOCITUTAHHUKAMU
TEXHUKU 0€30I1aCHOCTH, MOBEJIEHUEM MPU padOTE C MOCIEAYIOIMUM 00CYKIECHUEM;
- Texywjuii KoHmpoJup (6 meuenue 6ce20 yuedOH020 200a) B BUJE BU3YyaJIbHOIO HAOJIIOJCHUS MEAArora 3a mpoueccom
BBITIOJIHCHHSI YUAITUMUCS MPAKTHUYECKUX pa0dOT, MPOEKTOB, UHIWBUAYAIbHBIX 3a/JIaHUI, YJaCTHsI B TPEIMETHON HeJene
€CTECTBO3HAHUSI;
- Ilpomescymounwtii Konmpons (memamuueckuii) B BUAE MPEIMETHON JUATHOCTUKH 3HAHUSA IETbMHU MPOUJIEHHBIX
TEM;
- Hmozoevlit konmpoas (mait) B BUJe U3yUYCHUS W aHAIW3a MPOJIYKTOB TpyJa ydaliuxcs (MPOEKTOB; COOOIIEHUH,
pedepaToB), mporiecca OpraHu3auy padboThl HAl TPOTYKTOM U TMHAMHUKHU JTUYHOCTHBIX U3MEHEHUH.
®opMbl Y4éTa 3HAHUH, YMEHUH NP Peain3aluy MPorpamMmabl.
- Ompoc;
- OO6cyxaeHue;
- CamocTosiTenbHas padoTa;
- TectupoBanue;

- [Ipe3enTanys u 3anuTa TBOPYECKONU pabOThI (ITPOESKTHI U JP.).



B kon11e yuebHOTro roja 00y4Jaromuiics J0JKEeH BBIMOJHUTD U 3alITUTUTD MPOEKT.

Coaep:xxanue Kypca

WNHcTpyKTaX MO TEXHUKE O€30MaCHOCTH MPOBOAUTCS HA KAXJI0M 3aHITUH Mepe]l POBEICHUEM SKCIIEPUMEHTA.
1. BBenenue
1.1 Beoonoe 3anamue. 3HaKOMCTBO y4aIIUXCS C HOBBIM yU4e€OHBIM KypCOM BO BHEYPOUHOU AESTEIBHOCTH.
1.2 Mecmo xumuu ¢ ecmecmeo3nanuu. 3apoxjacHUe XUMHUU Kak Hayku. CBsi3b XUMHUU C MPAKTHYECKOW KU3ZHBIO
YyeJoBeKa.
Ilpaxmuueckas uacmo.
Co3znaHue 1mo3HaBaTelIbHbIX KPOCCBOPAOB U IPYTUX MHTEPAKTUBHBIX ynpakHeHud Ha LearningAps.org win MyTest.
2. JKcnepuMeHTAJIbHbIE OCHOBBI XUMHH
2.1 Bewecmea. Ilpuemst oopauienus c eewgecmeamu.
Tecm na ocHoBe 3aaHui U3 oTkpbiToro 6anka OUIIN (pazaen «MeTo1bl TO3HAHUS)
2.2 Ilpasuna 6e3onacnoit padbomul npu npogedenuu Ikcnepumenma. Texnuxa nadopamopnuix paoom.
IIpakmuueckas uacme.
Co6opka npubopa mist moydeHus: ra3oB. [IpoBepka Ha TepPMETUYHOCTh. 3aKpeIICHWE €ro Ha mTaTuBe. PHCYyHOK
npudopa npu oMoy Tpadapera.
2.3 Hacpesamenvnvie npubdopul.
Ilpaxmuueckas uacmeo.

N3ydenue mnamenu. PUCYHOK M1aMeHU.
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CoOopka mpubopa 111 BeIMMapUBaHUs COJM (KOJIBIIO Ha IITATHUB, BhITApUBATEIbHAS Yalllka, BOJAHBIM PacTBOP COJIH,
cnupToBKa). PucyHnox npubopa npu nomoru tpadapera.
2.4 Hucmote gewgecmea, ocovo uucmote geugecmea. Illpumecu. Cmecu.
Ilpaxmuueckas uacmeo.
1 BapuaHT: cMeCh PEUHOTO TIECKa U caxapa.
2 BapuaHT: CMECh PEYHOTO MeCKa M TOBAPEHHOMN COJIH.
2.5 Memoowl no3nanus 6 ecmecmeo3Hanuu.

HpaKmuquKaﬂ yacmeo.

BbpoynoBckoe nBmxkeHue mojx MHKpockonoMm. OOHapykeHHE >XKuMpa B CeMeHax mojcoiHeuHuka. OOHapyKeHue

Kpaxmaia B kaprodene. OOHapyx eHUE YTIEKHUCIOTO Tra3a B BbIAbIXaeMOM Bo3ayxe. JloOaBieHne ITUMOHHOU

KUCJIOTHI B yail. OopmiieHne padoThI.
2.6 Booa. Pacmeopvi. Mopckaa u npecnas eooa. buonozuueckue xcuoxocmu: KpoBb, nuM(a, KICTOYHBIA COK.

HpaKmuquKaﬂ yacmeo.

OHpe,Z[CJICHI/IG C IIOMOIIBIO JJICKTPOIPOBOAHOCTH PACTBOPOB: B KAKOM XHUMHYCCKOM CTaKaHC HaXOAUTCA

JAUCTUJUIMPOBAHHAA BOAA.

[IpoekT «M3roroBiaeHne caMmoIeIbHOT0 Iprdopa sl UCCIIEeI0BaHUS AJIEKTPONPOBOAHOCTH PACTBOPOBY

2.7 Maccoeas 0014 pacmeopennozo eeuiecmea, uiu RPOUEeHmMHAA KOHYEHMPAYUs 6euiecmed é pacmeope.

IIpaxmuueckas yacme.
[IpuroroBiieHre paCTBOPOB MOBAPEHHOW COJIM 3aJJaHHOM KOHIICHTPALMH.
[IpuroToBneHne MIMIMYYero HalMTKa U3 MHUIIEBON COAbI, TUMOHHON KHUCIOTBHI, caxapa U acKOPOMHOBOW KHCIIOTHI:

KaxJas rpy1miia onpeacsicT KOJINYCCTBO BEIICCTB HA CBOC YCMOTPCHHUC.
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2.8. Hacvluennole u nepecovlujeHHvle pacmeopbl.
Memoouka evipanjueanus kpucmasiioe. Monokpucrami. Kpucraimmueckue apyssl. UTo Takoe «3aTpaBKay.
JleMOHcTpanus NEPECHIIEHHOTO paCTBOPA ALlETaTa HATPUSI.
Ilpaxmuueckas uacmeo.
[IpuroToBieHNE HACHIIEHHBIX U MEPECHIILICHHBIX PACTBOPOB.
3. 3HaKOMHMMCSI C MEPOM HAHOYACTHIL

3.1 Mooenuposanue.
lIpaxmuueckas yacmo.
N3roToBnenne Mojeneit MoJieKyil U3 TIOIPYyYHbIX cpeAcTB. PaboTa BooOpakeHusl.

3.2 Cmpoenue eewyecmea. Pazmepor uvacmuy. Hanouacmuuypi.
IIpoexmuas 3a0aua Ne 1. Kak y3HaTh mpUMEpHbIE pa3Mepbl BATAMUHHOIO Apaxke «YHIEBUT», «PeBUTY», yakoBKU
KOTOPBIX PACIIOIOKEHBI Y Bac Ha CTOJIaX, HE OTKPhIBasi OaHOUEK.
llpoexmnas 3a0aua Ne 2. 'Y Bac Ha cToJIaX HAXOJASITCS MEPHBIM ITUIUHJIP, KOJIOA C BOJIOW, BECHI PhIYa)XHOTO THIIA C
HabopoMm pas3HoBecoB. [lpemioxkure cHocoObl oOMpeneneHus: pa3MepoB MOJEKYd BOJbI (NMPAKTUYECKUN U
TEOPETHUECKUIN).

3.3 Koanouonvle cucmemvl: nouea, 2iuna, npupooHvie 600bl, 6030yX OblM, MUHEPAlbl, X1ed, MOJI0KO, MACI0,
Kpoes...Konnouounvie u ucmunnsle pacmaeopel.

3.4 Memoowt u cpedcmea IMRUPULECKO20 UCCTIE008AHUA.

3.5 Kak cmenenb usmenbueHHOCMU 61UseM HA oﬁmylo nﬂomadb conpukKacamowiuxca vacmuuy.
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3.6 Hanooovekmolt u 00yci061€HHOCIb UX YHUKAIbHBIX CEOUCME PE3KUM YeeludeHuem niouiadu noeepxHocmu
yacmuy: HAHOYACTHUIIHI, HAHOIJICHKH, HAHOBOJOKHA, HAaHOTPYOKH, HAHOIIAPUKH, ACHIPUMEPHI, LIEOJIHTHI,
KBAaHTOBBIE TOUKHU.

3.7 Hanooovekmol u 00ycno6i1eHHOCMb UX YHUKAIbHBIX CEOUCME PEe3KUM YeeaudeHuem nioujaou noeepxHocmu
yacmuy: HAHOYACTUIIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKH, JIEHIPUMEPHI, I[COJIHTHI,
KBAaHTOBBIE TOYKHU.

4. XuMus Ha CTpaKe 310POBbSI.
4.1 Hoo. Bo3zouka iioda. Hoo uz anmexu.

Ilpaxmuueckas yacmeo.
H3roroBneHune MoaeIu MOJIEKYJIbI Hofa. DIeKTpoHHas, rpadudeckas popmyia ioga
[IpoekT «OOHapykeHHne KpaxMalia B IPOYyKTaX MUTAHUS.

4.2 «Mapzanyosexay. Ilepmanzanam xanus.
Ilpaxmuueckas yacmeo.
Onpenenenne MaccoBOM 10U KUCIOPOIA B MOJIEKYJIE IEpMaHTraHaTa KaJIusl.
PacyeTr oTHOCHUTENBHOM TNIOTHOCTH KUCIOPOAA IO BO3AYXY.
COopka npudopa sl HOTyUYEeHUs KUCIOPO/1a METOJ0OM BHITECHEHHUS BO3/1yXa.
OKcnepuMeHT: cOopka Mpuodopa Uit pa3ioxKeHs nepMaHranara kaiaus. KauecTBeHHast peakiiysi Ha KUCIOPO/I.
[{BeTHBIE peaklMy ¢ IEPMAHTaHATOM KaJivs (Hamp., IepMaHraHaT Kajdus ¥ cylb(UT HaTpus, Jap.)

4.3 Ilepexucw 6000opooa. Ceoiicmea u npumeneHue nepoKkcuoa 6000pooa.
lIpaxmuueckas yacmo.

Oxkcup mapranmna (IV): Hanucats Gpopmysy BEIIeCTBa U ONPEASTUTh CTEIICHh OKUCICHUS.
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4.4 Ayemuncanuyunosas kucioma. Ackopounosas Kkucioma.
Ilpakmuueckas yacme.
Onucanue ¢u3nueckux CBOMCTB. IIpUroToBieHHe pacTBOPOB AalETHICAIMIMIOBOM M acKOpOMHOBOM KHCIIOT.
JleiicTBue nnanKaTopoB ((penondranenna, JaKkMyca U METHIOPAHKa) Ha UX PACTBOPBHIL.
4.5 «3enenka» uau OpuUNIUAHMOBHLIL 3€/1CHDLIL.
lIpaxmuueckas yacmeo.
duznyeckue cBOMCTBA OPUIIMAHTOBOIO 3€JICHOTO
[IpoekT «MOXHO JI1 UCTI0JIb30BaTh OPUIUTMAHTOBBIN 3€JIEHBIN KaK HHIUKATOP KUCIOTHOCTH CPEIIb»
4.6 «Mbino uyoecnoer:
Ilpakmuueckas yacme.
JlelicTBHUE TaKMyca Ha pacTBOP MbLJIa, paCTBOP CTUPAILHOIO MOPOIIKA
IIpoext «MbL1oBapeHue»
5. XuMus numu
5.1 Caxap, kpaxman, yennrn03a — pOOCMBEEHHUKU 21IOKO3bl.
Ilpakmuueckas yacme.
OrnpenensieM MOJCIACTUTENN: acmapTam, cCopour .... (Padora ¢ aTukeTkamm).
OnbIT: B3aMMOJEHCTBHE TIIFOKO3bI € THApOoKcuAoM Menu (II), cBeKenpHUroTOBIEHHBIM.
5.2 Anwomunuii: enuKkuil u yHcacHwlil.
IIpakmuueckas paboma.
CBoiicTBa aJIOMUHMSI U O0JIACTH MPUMEHEHUS AJIIOMHHMSI Ha OCHOBAHHUHU €ro CBOMCTB (moBTopeHHe). COCTaBUTH

Ta0NUILy, KJIACTEP WA CXEMY.
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[IpoBeaeHre XUMUUECKUX PEAKLIUNA, XapaKTEPU3YIOIIMX aMPOTEepHbIE CBOMCTBA COETUHEHUN aTFOMUHUS.
OnbIT 1. AIOMUHMI U COJISIHAs! KMCJIOTA.
OmneIT 2. X51opuj antOMAHUS U TUAPOKCU HATPUS
OmnpiT 3. 'napoKcua amOMUHUS U COJISTHAs KUCJIOTa
OnebiT 4. I'mapokcu1 antOMUHUS U TUAPOKCUT HATPUS
5.3 Ykcycnaa kucnoma.
Ilpakmuueckas paboma.
CocrapneHre NOHATUITHOM CXEMBI: «UTO s 3HaI0 00 YKCYCHOM KHUCIIOTe»  (MHIMBHIYalIbHO, TMOO B IpyIIe).
Pacuer koHIIEHTpaIy KUCIOTHI IPH €€ pa30aBIICHUN.
KucnorHoCTh pacTBOPOB MUILIEBOM COABI U YKCYCHOU KUCIIOTBI.
["amenue nuieBor COAbl YKCYCHOU KUCIOTOM: MPU3HAKA XUMHUYECKON
peakuuu (BbIJCICHUE Ta3a, pe3Koe YBeInUeHne 00beMa peakIIMOHHOM CMecH).
5.4 «Conenaa nawa s#cu3nvy
lIpakmuueckas paboma
OnpenenuTh: Kakoe U3 BEIIECTB (MUIIEBas COJa, KAyCTUUECKasl COJa, KaJIbIIMHUPOBAHHAS COJIa) SIBIISIIOTCS COJISIMU
YTOJIbHOW KUCIIOTHI.
OmneiT 1. JleiicTBUE MHIUKATOPAMU.
Omnpbit 2. [IelicTBUE HA PACTBOPHI MUIIEBOM U KAYCTHUYECKOM COJIbl YKCYCHOW KUCIIOTHI
5.3 Bpeo numpamos: mugh unu npagoa.

Hpakmuttecmﬂ yacmeo.
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Ornpenenenre MacCOBOM 10U a30Ta B KAJIMMHOM, HATPUEBOW M aMMOHMITHOM cenuTpe. BeiBoa: kakoe u3 HUX OoJiee

IIEHHOE a30THOE YA0OpEHHE.
[IpoekT «BausiHue a30THBIX yI0OpEHUI Ha POCT Ca’KEHLIEB (Pacomy.
6. PaGora Hag npoekTamu — S 4
1. Dman evibopa memvl, NOCMAHOBKU Yeau, 3a0ay UCCTIe008AHUSL .
2. Dman 8b108UdiCeHUS. 2UNOME3DL.
3. DOman naanuposanusi nymu 00OCMUdiCeHUs yeaell UCCIe008amenbCKux (Npoekmuulx) pabom u evloopa HeoOX00UMO20
UHCMPYMEeHMAapusi.
4. Dman nposedenus yueOHO20 UCCEO08aHUSL (NPOEKMHOU pabombvl) C NPOMENCYMOUHbIM — KOHMPOTEM 3d XO0OOM
8bINOIHCHUS U KOpPeKYUell pe3yibmamos.
5. Dman ogopmnenus, npeocmasnenus (3awumst) npooOyKma npoeKmHotl pabomoi

TemMaTnuecknii MJIaH NPOrPAMMBI

Ne |HasBanue pa3jaena Tema 3aHATUSA Bcero |Teop| Ilpak- [Ucnoab3yemoe JlaTa
/1 4acoB | Usl | THKAa |000pyJa0OBaHUe
Pa3gea 1. BBoaHoe 3anaTue. 1 02.09
BBenenue. (24.)
1 2
MecTo XMMUM B €CTECTBO3HAHUU 1 09.09
Pasnean 2. Bemecta. Ilpuembr oOpameHust c 1 16.09
JKcIepUMeEHTAJIbHbIE | BEIIECTBAMH. 8
2 =
OCHOBBI XUMHH. (84.) | [papuna GesomacHoif paGoTH TpH 1 23.09
IPOBEICHUU HKCIIEPUMEHTA.
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TexHuka 1adopaTOpHBIX padOT.

HarpeBaTtenpabie TpuOOPHI. 30.09
HucTele BemecTBa, 0c000 YUCThIE JlaTumk 07.10
Bemectna. [Ipumecu. Cmecu. AIIEKTPONPOBOIHOCTH,
1udpoBoi
MUKPOCKOII
Metonsl MMO3HAHUS B 14.10
€CTECTBO3HAHUU.
Bopa. PactBopsl. Mopckas u Jlatuuk Temnepatypsi21.10
npecHas Bojaa. buonornueckue MIATUHOBBIN
HKUIKOCTH
MaccoBas 10Jis1 paCTBOPEHHOTO Jlatuuk ontuueckon (04.11
BEIECTBA, WIH MPOIIEHTHAs MJIOTHOCTH
KOHIICHTpAIUsl BEIIECTBA B
pacTBope
Haceplmenssle M mepeCHIIEHHBIE [{udpoBoit 11.11
pPacTBOPBHI. MHUKPOCKOIT
Pasnen 3. MoenupoBaHue 18.11
3HAKOMMMCSI C MHPOM
HAHOYaCTHIX Crtpoenue BeniectBa. Pazmepsl 25.11
(8u.) yacTtul. HanouacTuirs 02.12
KonnonaHpie cCUCTEMBI: TI0YBa, 09.12

[JIMHA, IPUPOJHBIE BOABL, BO3AYX
NIbIM, MUHEPAJIbl, XJ1€0, MOJIOKO,
Macyo, KpoBb. .. Komtoniabie u

MCTUHHBIC PACTBOPBI
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MCTOI[BI 1 CpeACTBA ODMIIMPHUICCKOTO
HNCCIICA0OBAaHUA

Kak crereHb n3MeIbYeHHOCTH
BITUSICT HA OO0 TIIOMIATh
CONPHUKACAIONTUXCS YaCTHII

16.09

HanooObekTsl U 00YyCIOBIEHHOCTH
X YHUKaJbHBIX CBOMCTB DPE3KUM
yBEIUYECHUEM O IEN
MOBEPXHOCTHU YACTHII

23.09

Paznen 4.
XUMHUSA HA CTPaKe
310POBbsi. (64.)

Moxn. Bosronka iiona. Mox us
AN TEKHU

«MapranuoBkay. [lepmanranar
KaJIASI

ITepekuck Bogopoa. CBoiicTBa U
MIPUMEHEHUE IEPOKCHUIA BOJOPOAA

ATIXP

AnieTuiIcaJIMIMIOBas KUCJIOTA.
ACKOpOMHOBAsI KUCIIOTA

[Tpubop ms
MOJIy4eHHUsl BOAOPOJa

«3eJIeHKa» WM OpUIIITMAHTOBBIN
3EJICHBIN

«MBLI10 q9yJECHOEC»

Jlatunk pH

Paznea S.
XUMHA NUIIHA

(5u4.)

Caxap, kpaxmal, IeJITI0103a —
POJICTBEHHUKH TJIFOKO3bI

AJIFOMUAHWN: BETMKUM U Y’KACHBIN

yKCYCHaH KHCJIOTa

«CoeHas Hara XKU3Hb)»

Jlatunk pH, matumk
PIEKTPONPOBOJHOCTH
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Bpen HUTpatoB: MU} WK NpaBaa 1 JlaTunk
PIIEKTPONPOBOIHOCTH
Pa3gea 6. 6. man eblOopa memol,
PadoTa Hax nocmaHoexKu yenu, 3a0ay 1
MpoeKTAMMU. UCC1e008aHUsl .
(5u4.) 7. Dman 6vi0sudICerUs 2Uunomesui. 1
1 8. Oman  naanuposanus — nymu 5
00CMUdICeHUs yenel
UCCIe008AMENbCKUX 1
(npoexmuvix) pabom u e6vlOOpa
HeoOX00UM020
UHCMPYMeHMAapusi.
9. Oman  nposedenus  yuebHO2O
ucciedoB8anus (npoexmuoi
pabomsl) ¢ HPOMENHCYMOUHBIM 1
KOHmMpOoJiem 3a xo0om
8bINONHEHUSL U KOppeKyuell
Pe3yIbmamos.
10. Oman ogopmnenus,
npeocmaeiieHus (3awumot) 1
npoOyKma npoeKmuou pabomaol
NTOI'O: 34 18 16
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