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HosicHUuTeEIbHASA 32N CKA

PaGouas nmporpamma 1o BHeypouHOil nesrenbHocTH «HOHBIN XUMUK» 171 8-X KJIACCOB COCTaBJieHa B

COOTBETCTBUH C TpeOoBaHusAMU DenepanibHOTO TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTAaHAAPTA

o0uiero o6pa3oBaHus BTOPOTO MOKOJICHHUS:

1. [IpumepHass ocHOBHast oOpa3oBaTeNbHas MpPOrpaMMa OCHOBHOTO 0OIIero 0O0pa3oBaHHS
(omobpena perrenuemM (eaeparbHOr0 y4eOHO-METOIHUUECKOr0 O00BEIUHEHUS 110 OOIMIEMY
obpazoBanuio (mpotokosn ot 28 utons 2016 r. Ne 2/16-3) — fgosreestr.ru;

2. Ilucemo Muno6prayku ot 28.10.2015 r. Ne 08-1786 «O paboumx mporpamMmax y4eOHBIX
MIPEIMETOBY;

3. Ilucemo MunoOpnayku ot 12.05.2011 r. Ne 03-2960 «O06 opraHuzanvu BHEYPOYHOU
JESTEIILHOCTH.

JlanHasi mporpamMma sIBJIsSIeTCs MPOrpaMMOi OOIIEMHTEIUIEKTYalbHON HanpaBiaeHHocTu. [Iporpamma

MOCTPOEHA Ha CIEAYIOIIUX MPUHIUIAX:

- [Ipunyun nayunocmu (3HaHUS OCHOBAHbBI HA OOBEKTUBHBIX HAYYHBIX (DaKTax).

- IIpunyun nocrnedosamenvHocmu u cucmemamuyrocmu (00y4eHHE OT MPOCTOTO K CIIOKHOMY, «OT

HE3HAHUA K 3HAHUIO, OT HEYMEHHS K YMEHUIOY).

- llpunyun naznaonocmu (OCYIIECTBICHUE CBA3U MEXIY KOHKPETHBIM U a0CTPAKTHBIM).

- IIpunyun ocmoeicrennocmu (IEPEHOC UMEIOIIUXCS 3HAHUI B HOBYIO CUTYAIHUIO).

- [Ipunyun cosnamenvnocmu u akmusHocmu (IPAUMEHEHUE 3HAHUH HA TIPAKTUKE).

AKTYaJIbHOCTH MPOrpaMMbI 00YCIIOBJIEHA TE€M, YTO B Y4eOHOM IIJIaHe MpeaMeTy « XUMHUSI»
OTBEJICHO BCEro 2 yaca B HEJEINo (8 KJ1acc), YTO JAaeT BO3MOKHOCTh CPOPMHUPOBATH y ydaIIUXCS
nuiib 0a30BbIe 3HAHUS MO MpeAMeTy. B Toxke Bpemst Bo3pacT 8-To Kiiacca SBISETCS BaXKHBIM IS
po(eCCHOHATTLHOTO CAaMOONPECTICHHS IKOJIBHUKOB. BO3MOXKHO, UTO MPOCHYBIIMKCS HHTEPEC
K XUMUHM MOXET IepepacTu B OyayIIyto npodeccuro.

AKTYaJlbHOCTH JAaHHOW NPOTPaMMBI COCTOMT B M TOM, YTO OHA HE TOJBKO JaeT
BOCIIUTAaHHUKAM TMPAKTUYECKHE YMEHHS U HABBIKH, (OPMHUPYET HAYANBHBIM OMBIT TBOPUYECKOMH
JEeSITeTPHOCTH, HO W Pa3BUBaeT WHTEpPEC OOyYArOMIErocss K HKCIEPUMEHTY, HAyYHOMY TIOMCKY,
CIOCOOCTBYET CAaMOOIPEJEIEHUIO yJallluXxcs, OCO3HAaHHOMY BBIOOpY mpodeccuu. Yuarmecs
CMOTYT Ha MPAKTHKE MCIIOJIH30BaTh CBOW 3HAHUS HAa YPOKAX XHUMHHU U B OBITY.

Ilegarornyeckasi nejecoo0pa3sHOCTb 3aK/II0YAETCH B TOM, YTO 0a30Bblil KypC IIKOJIBHOM
MpOTrpaMMbl TIPETyCMAaTPHBAET MPAKTUYECKHE pPAaOOTHI, HO WX SIBHO HEIOCTATOYHO, UYTOOBI
3aMHTEPECOBATh YyYalllUXCS B CaMOCTOSITEIBHOM TMPUOOPETECHHH TEOPETHUYECKUX 3HAHUM U
MPAKTUYECKUX YMEHUH W HaBbIKOB. Jlyis 3Toro B Kypc «HOHBIM XMMHK» BKIIOUEHBI Hamboee
SpKHUe, HArJSAHbIE, WHTPUTYIOIIME OSKCIEPUMEHTHI, CIOCOOHBIE YBJIE€Yb M 3aHMHTEPECOBATH
y4aluxcs NpakTHIECKOW HAYKONU XUMHUEH.

B pamkax namumonampHOro mpoekTta «OOpa3oBaHHE» CO3JaHHME LIEHTpPA €CTECTBEHHO-HAYYHOU
HarpasieHHOCTH «Todka pocTay Mo3BOJIMIIO BHEAPUTH B TPOrpamMmy IU(POBYIO 1a00paTOpHIO U
KaueCTBEHHO M3MEHUTH MIPOIECC OOYUCHHS XUMUHU.
KonndecTBeHHBIE YKCTIEPUMEHTHI ITO3BOJIAT OTYYaTh TOCTOBEPHYIO HH(OPMAIIHIO O TPOTEKAHUH
T€X WU WHBIX XUMHUYECKHX IIpolleccax, O CBOWCTBax BemecTB. Ha OCHOBE MONyYeHHBIX
IKCIIEPUMEHTATBHBIX JaHHBIX 00ydaeMble CMOTYT CaMOCTOSITEIBHO JIENIaTh BBIBOJIBI, 0000IIATh
PE3YNbTaThI, BBISABIATH 3aKOHOMEPHOCTH, YTO OJIHO3HAYHO Oy/IeT CrOoCOOCTBOBATH MOBHIIICHUIO
MOTHBAIIMH 00YYCHHUS IITKOJIbHUKOB.

Ieab nporpaMmbi:

dopmMupoBaHUE Y yUaAIIMXCS HAYIHBIX MPEJCTABIICHUH O XHMHH B TTOBCETHEBHOMN KU3HU
YeJoBeKa yepe3 MpoOyXkKJeHHEe HHTepeca M pa3BUTHE MPO(ECCHOHANBHBIX CKIOHHOCTEH K
MPeIMETy XUMHUSL.

3agaun:

Oopa3oBaresibHbBIE:

®  PaCIIUPUTH KPYro30p YUALIUXCSI O MUPE BEIIECTB;

®  ICIIOJIB30BAaTh TEOPETUUECKIE 3HAHMSI 10 XUMHUHU Ha MPAKTUKE;



e 00Yy4YHTH TeXHHKE 0€30MAaCHOCTHU MPH BBHITOIHEHUH XUMUYECKUX PEAKITUil;
e chopmupoBaTH HABBIKH BBITIOJHEHUS IPOEKTOB C ucnosib3oBanueMm UKT u
1udpoBoro 060PyAOBaHNUS;
® BBISIBUTH TBOPYECKHU OJAPEHHBIX OOYUAIOLIUXCS U TIOMOYb UM MPOSBUTH CEOSI.
Pa3puBaromme:
® CIOCOOCTBOBATH Pa3BUTHIO TBOPUECKUX CIIOCOOHOCTEH 00ydatomuXCs;
e ¢dopmupoBars UKT-koMIeTeHTOCTH;
BocnuraresbHbie:
® BOCIUTATh CAMOCTOSATEIHHOCTh IIPH BHITIOJHEHUH PAOOTHI;
® BOCIUTATh YyBCTBO B3aMMOIIOMOIITY, KOJUICKTUBU3Ma, YMEHHUE paboTaTh B
KOMAaH/I€; BOCIIUTATh YyBCTBO JINYHON OTBETCTBEHHOCTH.
Cas3b coiep:KaHus POrpaMMbl BHEYPOUYHOI 1eSITEJIbHOCTH € Y4eOHBIMHU

npeamMeramm:

Kpr BHeypquoﬁ ACATCIIBHOCTH HﬂeﬁHO H COACPIKATCIIbHO CBA3aH C 0a30BBIM KypcomMm

XUMHUHU ¥ TIO3BOJISICT TMOJJCPKUBATH B3aMMOCBS3 TCOPUH M TPAKTHKH, POPMHUPYET YCTOWUUBYIO
NOTPEOHOCTh MPUMEHSTH OJTyYEHHbIC 3HAHUS U HABBIKH B IOBCEAHEBHON KHU3HU.

[IporpaMmMa TOCTpOCHA HAa OCHOBE MeEKNPEIMETHOH HHTerpamum ¢ (QU3HKOW, MaTEMAaTHKOM,
OHOJIOTHEH U IPYTUMHU €CTECTBEHHO-HAYYHBIMU TPEIMETaMH.

Oco0eHHOCTH pean3alnuu
MpPOrpaMMBbl:

Bo3pact o0yyarommxcs:

[IporpaMmMa opueHTHpOBaHA HAa BOCIUTAHHUKOB B Bo3pacTte 12-15 net 6e3 crnenuanbHON
MOATOTOBKH.

DopMbl 3aHATHIA:

B o0pa3oBatenbHOM IIpoLiecce UCIONIB3YIOTCS pa3auyHble (POPMBI IPOBEACHUS 3aHATUS:

Oecenpl;

JICKIIH;

CEMHHAPBI;
MPAKTHIECKOE 3aHSATHUE;
XUMHUYECKUU OKCIICPUMCHT,
paboTa Ha KOMIIBIOTEPE;
IKCKYPCHH;
BBIITOJIHCHHE U 3alllUTa IIPOCKTOB.

Pe:xum npoBeaenusi: 34 gaca B rof - 1 pas B Henemo. Bee 3aHATHS TI0 BHEYPOUHOM JeSITETLHOCTH
IIPOBOJSATCS. IOCJIE BCEX YPOKOB OCHOBHOI'O PACHUCAHUS, MPOJOJIKHTEIBHOCTh COOTBETCTBYET
pexomennauusam CanlluH, 1. e. 40 MunHyT.

Buabl geATeIbHOCTH: IPEAYCMOTpPEHBI TeopeTndeckue (204.) u mpakTuyeckue 3anaTus (144.).

IInanupyemble pe3yJbTaTbl OCBOCHHSA 00y4AIOIIMMHUCS MPOrpaMMbl BHEYPOUHOM

ACATECJIBbHOCTH

JIN4HOCTHBIE Pe3yJIbTATHI:

- OCO3HABAaTh €JUHCTBO U IEJIOCTHOCTh OKPYXKAIOIIEr0 MUPA, BO3MOXKHOCTH €0 MO3HABAEMOCTH
1 00BSCHUMOCTH Ha OCHOBE JIOCTHXKCHUI HAYKU;

- TIOCTENIEHHO BHICTPAaMBaTh COOCTBEHHOE IIEIOCTHOE MUPOBO33PEHHE: OCO3HABATh MOTPEOHOCTh
Y TOTOBHOCTbH K CaMO0OPa30BaHMUIO, B TOM YHCJIE U B paMKaX CaMOCTOSITEIbHOM JIesITeIbHOCTH BHE
LIKOJIBL;

- OLIGHUBATh KM3HEHHbIE CUTYAIIMH C TOUYKH 3pEHHsI O€3011acCHOr0 00pasa )KU3HU U COXPAHEHUS
3J10pPOBBS;

- OLIEHUBATh 3KOJIOTMYECKUI PUCK B3aMMOOTHOLICHUH Y€JI0BEKA U IIPUPOJIBI.



- (hopMuUpPOBATH FKOJIOTUYECKOE MBIIUICHHE: YMEHHE OIICHUBATh CBOIO JIEATEIBHOCTD U MOCTYIIKU
ApYyruX JIOJEH ¢ TOYKM 3pEHMs] COXPaHEHMsI OKpYKAalolled cpeibl - TapaHTa JXKU3HU H
OJarornoirydus Jrojei Ha 3emiie.

MeTtanpeaMeTHBIMH pe3yJbTaTaMu U3yyeHHs Kypca «IlepBble maru B XuMum» siBiseTcst
(dopmupoBaHKEe YHUBEPCANbHBIX y4eOHBIX aeiictBuit (YVY ).

PeryasituBubie YY1

- CaMOCTOSITENILHO OOHAPYKUBATH U (POPMYIMPOBATH YISOHYIO MPOOIEMY, ONPEACTATh 1EeITh
yueOHOH J1eATeNbHOCTH;

- BBIIBUTaTh BEPCUU PEIICHUS MPOOIEMbl, 0CO3HABATh KOHEUHBIN PE3yJIbTaT, BEIOUPATH U3
IIPEUIOKEHHBIX U UCKaTh CAMOCTOSTENIBHO CPEJCTBA JOCTHXKEHUS LIETIH;

- OCYILECTBJIATH IIeNIeTNoaraHe, BKII04Yas IOCTAHOBKY HOBBIX LieJIeH, MpeoOpa3oBaHue
IIPAKTUYECKOH 3a/1a4M B IO3HABATENIbHYIO;

- COCTaBJIATH (MHIUBUAYAJIHHO WK B TPYIIIE) IUIAH PEIICHUS POOIEMBI;

- pa0oTas 1o IUIaHy, CBEpATh CBOM JIEHCTBUS C LIEIIbIO U, IPU HEOOXOUMOCTH, UCTIPABIIAThH
OIIIMOKHU CaMOCTOSITENLHO;

- YUYMUTBHIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAWHALMM PA3JIMYHbIX O3ULUH B
COTPY/IHUYECTBE;

- B IMAJIOTe C YYUTEJIEM COBEPILEHCTBOBATh CAMOCTOSITEIbHO BEIPA0OTaHHBIE KPUTEPUU OLIEHKH.
ITo3naBaTtenbHbie YY /I:

- aHAJM3UPOBATh, CPABHUBATD, KJIaCCU(UIIMPOBATH U 00001aTh (DAKThI U SBIECHUS. BBIABIATH
MPUYUHBI U CIIEJCTBHUS MPOCTHIX SBJICHUN.

- OCYHIeCTBJATH CPaBHEHUE, KJIIACCU(PUKALINIO, CAMOCTOSTENIbHO BEIOMpPAs OCHOBAHUS U
KPUTEPHH JUIsl YKa3aHHBIX JIOTHYECKUX OTIepaIlHii;

- CTPOMTB JIOTUYECKOE PACCYKACHUE, BKIIIOUAIOIIEe YCTAaHOBICHNE IPUYUHHO-CIIECTBEHHBIX
CBA3EH.

- €031aBaTh CXEMaTHUECKUE MOJIENH C BBIJCICHUEM CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTa.

- COCTABJISATH TE3HCHI, PA3IMYHBIC BU/IBI TUTAHOB (IIPOCTHIX, CJIOKHBIX U T.I1.).

- Ipeodpa30BbIBAaTh HH(OPMALIHIO U3 OJTHOTO BUA B APYroi (TabyuIly B TEKCT U TIp.).

- YMeTb ONpEICISATh BO3MOKHBIE HICTOUHUKH HEOOXOIMMBIX CBEICHUH, IIPOU3BOIAMUTH TIOUCK
uH(pOpMalNY, AaHATU3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTb.

- 000011aTh TOHATHS - OCYIIECTBIATH JIOTHUECKYIO OTIEPAIIHIO MTEPEX0/Ia OT MOHATHI ¢ MEHBIITUM
00BEMOM TMOHSTHUSAM C OOJIBIIUM 00BEMOM;

- CTPOUTH JIOTUYECKUE PACCYKIEHUS, BKIIIOYAIOIINE YCTAHOBIICHUE TPHYNHHO-CIIEICTBEHHBIX
CBA3EH.

- OOBSACHATH SIBJICHUS, MPOIECCHI, CBS3M M OTHOIICHHS, BBISBISEMBIC B XOJE HMCCIIEIOBaHUS,
OCYILIECTBIATh BBIOOP HambOosee 3(p(PEeKTUBHBIX CIIOCOOOB pPELIeHMs 33Jad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBHH.

Kommynukaruusbie YY/I:

- yMmeThb (opMymupoBaTh COOCTBEHHOE MHEHHE U TIO3WIMIO, apryMEHTHpPOBAaThH €€ U
KOOPJAMHUPOBATh €€ C MO3UIIMU NAapTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE OOIIETO PelICHHS
B COBMECTHOM JIESITEILHOCTH,

- 0TOOpa)kaTh B peUH COECP KaHUE COBEPIIIAEMBIX JIEHCTBHIA, Kak B (hopMe IPOMKON
COLIMAJIM3UPOBAHHON peun, Tak U B GopMe BHYTpEHHEH peun;

- YMETh apryMEHTHPOBATh CBOIO TOUKY 3PEHUS;

- YMETb OCYIIECTBIISATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIITb;

- yMeTh paboTaTh B IPyMIIE - YCTAHABIMBATh paboure OTHOIIECHUS, YPPEKTUBHO COTPYAHUYATh
U CIIOCOOCTBOBATh MPOAYKTUBHON KOOMIEPAIHH.

IIpeaMeTHBIMU pe3yabTATAMM H3YICHUS IPEIMETA SIBIISTIOTCS CIEAYIONINE YMEHUS:

- OCO3HAHHE POJIH BEIIECTB;

- ONIPENIENSATh POJIb PA3JIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;



- 00BSCHATDH POJIb BEIIECTB B UX KPYTOBOPOTE;

- PacCCMOTPEHHUE XUMHUYECKUX MTPOIECCOB;

- HCIIOJIB30BATh 3HAHUS XUMHH IPH COOJIOICHUH TPABUI HCIIOTH30BAHUS OBITOBBIX XHMHYECKUX
Mperaparos;

— pa3iuyaTh OmacHbIe U 0€30MacHbIC BEILECTBA,

- IPUBOAMUTH TIPUMEPHI XHMUYECKHUX TPOILIECCOB B TIPUPOJIC;

- HAXOJWTh YEPTHI, CBHJICTEIILCTBYIOMIME 00 00X MPU3HAKAX XUMUYECKUX MTPOILIECCOB M UX
pa3InumsIX;

- ACIIOJIb30BAHNE XUMHYECKUX 3HAHUH B OBITY;

- OOBSICHSTH 3HAYCHUE BEIIECTB B )KU3HH U XO35HUCTBE YEIIOBEKA,

- 00BSCHATH MUP C TOYKH 3PEHUSI XUMUU;

- opMupoBaTh TIpeacTaBICHHS O OyyIIeM MpodhecCHOHATBLHOM BBIOODE.

Kpome Toro, 3aHsATHS NpU3BaHBI MPOOYIUTH Yy YyYaIlIMXCSd WHTEPEC K XHMMHUYECKOW HayKe,
CTHUMYJIUPOBAaTh JaJbHEHIICe WU3yuYeHHE XUMHH. XUMHUYECKHE 3HaHHSA, C(HOPMUPOBAHHBIC HA
3aHATHSX, WHPOPMAIMOHHAS KYJIBTypa YYalIUXCs, MOTYT OBITh HCIIOJIB30BaHBl WUMH IS
PaCKPBITUS PA3JTUYHBIX MPOSIBICHHUIA CBA3U XUMHUU C )KHU3HBIO.

Coaep:kaHme Kypca
I/IHCTp}/KTa)K II0 TCXHHUKEC 663OHaCHOCTI/I HpOBOIII/ITCﬂ Ha KaXXIO0OM 3aHATHU Hepen HpOBGI[GHI/IeM
IKCIICPUMEHTA.

1. BBemenue

1.1 Beéoonoe 3anamue. 3HaKOMCTBO YYalllUXCS C HOBBIM y4€OHBIM KypCOM BO BHEYPOUHOM
JESTEIbHOCTH.

1.2 Mecmo xumuu 6 ecmecmeo3nanuu. 3apoXxIeHHEe XUMUU Kak Haykd. CBs3b XHMHUHU C
IIPAKTUYECKOHN )KU3HBIO YETIOBEKA.
Ilpaxmuueckas wacmeo.
Coznanue INO3HABATENbHBIX KPOCCBOPAOB M JAPYTMX MHTEPAKTHUBHBIX YIPAKHEHUN Ha
LearningAps.org i MyTest.

2. DKcnepUMeHTaJIbHbIe OCHOBbI XMMHUH

2.1 Bewecmea. Ilpuemot odpauwenus c eewjecmeamu.
N3yuenne npaBuil TEXHUKH 0€30MaCHOCTH, NPEAYIPEKIAIONINX U 3aMpeLarolliuX 3HAKOB.
IIepBas nomoms. [IpoTuBONIOKAPHEIE CPEACTBA 3AILMTHI.
3HaKOMCTBO C BELIECTBaMH, BCTpEYAIOIIMMHCS B OBITY: HoJHas HacToiika, Menb,
ATIOMHHHM, COJb, MUIIEBAst CO/A, JUMOHHAs KUCJIOTA, YKCYCHasl KUCIOTa, BOJAA, MEIHBIN
Kkyrnopoc. OTianuue BemecTB MO (U3NYECKHMM CBOMCTBAM: arperaTHoe COCTOSHHE, LBET,
3amax, BKyC, pacTBopuMocTh. [IpaBuia XxpaHeHus BeliecTB B Jadboparopuu. TOKCUYHOCTD
BEUIECTB I JKUBBIX OpPraHU3MOB OINpPEAENAETCS WX XUMHUYECKMMH CBOWCTBAMH, HX
CIOCOOHOCTBIO BCTYNAaTh B XMUMHUYECKHE peakuuu. [IposiBIeHMS] TOKCHUHBIX BEIIECTB Y
YeJIOBEeKa: XMMHUYECKHH OKOT, pa3fpakeHUE CIM3UCTBIX 00O0JIOYEK, KaTap JbIXaTelbHbIX
MyTel, aJepruuyeckue peakluu, OCTPble JIepPMaTUThl, KaHIIEpOT€HHOE JeiCTBHE,
MOpPaXKEHUSI OPraHOB, BO3MOXHOCTH JIETAJIBHBIX HCX0/0B. IlpaBmia orbopa BemiecTB
(TBepable, MOPOLIKOOOpa3HbIe, )KUJIKHE, BOJHBIE PAaCTBOPBL, 0c000€ BHUMaHuE — paboTa
TOJILKO C MaJIbIMU 00beMaMH BELIECTB).
Tecm Ha ocHOBE 3a1anuil n3 OTKpbITOro 6banka ®UIIN (paznen «MeToabl TO3ZHAHUS)

2.2 Ilpasuna oOe3onacnoit pabomel npu npogedenuu IKcnepumenma. Texnuka
aadopamopHwix padom.
3HaKOMCTBO ¢ 1a00pPaTOPHBIM 00OPYIOBAHUEM: CTEKIISIHHAS TIOCY/1a (XUMHUECKHE CTAKAHBI,
KOJIOBbI, BOPOHKH, J€JIUTEIbHbIE BOPOHKH, MEPHAs MOCY/AA), BECHI, IITATUBbI JJI1 MPOOUPOK
u  1pudopos, HarpeBaTelbHbIl  TPUOOP-CIIUPTOBKA, dapdopoBast  mocyna
(BBINIapUBaTeNIbHbIEC YAIIKHU, TUTJIA, CTYIKH, HIMATEIN) U JP.



2.3

2.4

2.5

2.6

be3zonacHas paboTta co CTEKJIOM, TPOOKaMH (IEMOHCTPALIUS PE3KH CTEKIISTHHBIX TPYOOK, X
HarpeBaHus JJi1 U3MEHEHUs (POPMBI).

IIpaxmuueckas wacmeo.

COopka mpubopa amns noixydenus ra3on. [IpoBepka Ha repMETUYHOCTD. 3aKpeIUICHHE ero Ha
mratuse. Pucynok npubopa npu nomouu tpadapera.

Haczpesamenvhnuvle npuoopbol.

CruproBka. ['azoBast ropenka. Ilnutka. BoasHas Oansi. HazHaueHwe HarpeBaTeNIbHBIX
pUOOPOB.

W3yuenmne COUPTOBKHU: COCTABHBIC YaCTH M UX (DYHKITHSL.

l'oprodee TOMIMBO A COUPTOBOK: ATUJIOBBINA crUPT. OCOOCHHOCTH pEaKUU TOPEHHUS:
BbIJICJICHHE TeTia U cBeTa. Cyxoe roprouee

[IpaBuia HarpeBaHusi HPOOUPOK C BOAHBIMU PacTBOPaMU (IIPEABAPUTENbHbBIN MPOTPEB BCE
MOBEPXHOCTH, O00sA3aTeNbHBIA HAKJIOH MNPOOUPKH, OTBEPCTUE MPOOHPKU «OT ceOsy,
3aKperyieHUe JIepKaTest IPOOUPKH).

Hcnonp3oBanue THUried 0Opud NpPOKAIMBAaHMM  BewlecTB. HasHaueHwe onepauuu
MIPOKAJIMBaHUSI.

Ilpaxmuueckas wacmeo.

N3yuenue miamenu. PucyHok miamMeHu.

CoOopka mpubopa AJisg BhIMApUBAHMS COJU (KOJBIIO HA IITATUB, BBIIIAPUBATEIbHAS YaIlKa,
BOJHBIN pacTBOp COJIM, CIUPTOBKA). PucyHok mpubopa mpu nomomu Tpadapera.

Yucmule eewecmea, ocovo uucmole eeujecmea. Ilpumecu. Cmecu. CriocoObl OYUCTKU
BEUIECTB OT TmpuMmeceil u  pazaeneHuss cmecedd. DunbTpoBanue. Ileperonka.
Kpucrammmzauus. Pa3genenue ¢ moMomp0 MariuTa, J€IuTeIbHON BOPOHKHU
IIpaxmuueckas wacmeo.

1 BapuaHT: cMech PEUHOTO IecKa U caxapa.

2 BapuaHT: CMECh PEUYHOTO TeCKa 1 MOBAPEHHOM COJIH.

CocTtaBuTh CXE€My TIOCIENOBAaTEIbHOCTH omepanuil (pacTBopeHue, (GUIbTPOBAaHUE,
BbInapuBanue). CpaBHUTH U 0OCYIUTH Pe3yibTaThl IBYX BapuaHToB. OOpaTUTh BHUMAHHE
Ha CMeCh caxapa M recka (y HEKOTOPBIX YaIlKM MOKPBUINCh KOPUYHEBOW Maccoil), Ha
BaXHOCTh YCIIOBUH MPOBEICHUS HDKCIEPUMEHTa, B JAaHHOM cIy4ae Ha CBOEBPEMEHHOE
MpeKpalleHue Harpesa.

Memoowt no3nanus ¢ ecmecmeo3HaHuu.

Habmonenue. Dxcniepument. MoaenupoBaHue.

YcnoBus npoBeneHUs: HAOMIOEHUS KaK OCHOBHOTO METOJa MO3HaHUsI. MBICIUTENbHBINA 1
peasIbHbII dKCIIEpUMEHT. Y HUBEpPCAJIbHbIE 3HAHMSI YEJIOBEYECTBA Ha OCHOBE HAOJIOJEHUS.
duznyeckue U XUMHUUECKHUE SBICHUS.

Ipaxmuueckas wacmeo.

bpoyHoBckoe aBMKeHHME T1OA MHUKpockomoM. OOHapykeHHe KHpa B CeMeHax
noacomHedHuka. OOHapy)eHue Kpaxmaia B kapTodene. OOHapy) eHHe YIIIEeKHUCIOTo raza B
BBIIbIXaeMOM Bo3ayxe. JloOaBieHrne TUMOHHON KHUCIOTHI B 4ail. OOpaTuTh BHUMaHHE HA
MPAaKTUYECKUE 3aJaHHs MPOIUIBIX 3aHITHH. AKIIEHTHPOBATh, YTO METOJ HAOIIOJCHUS —
OCHOBHOI METO/T TO3HAHMUSL.

Booa. Pacmeopul. Mopckas u npecnas éooa. buonozuueckue sncuokocmu: Kposb, numda,
KJICTOYHBIH COK. DKOJOTHYECKUE MPOOIeMbl BOABI. DJIEKTPOINPOBOJHOCTh KaK CBOWCTBO
PacTBOPOB AJEKTPOJIUTOB (TIpaBuiIa 6€30MaCHOCTH € IEKTPOIPUOOpaMu).

Ilpaxmuueckas wacmeo.

Omnpenenenre ¢ TOMOUIbIO 3JEKTPOIPOBOAHOCTH PACTBOPOB: B KAKOM XUMHUYECKOM CTaKaHe
HAaXOOUTCS JUCTWJUIMpOBaHHAas Boaa. Kak pacmo3HaT: B KakOM CTakaHe —
TUCTWJUIMPOBaHHasi BOJa M pacTBOp caxapa. JlO/DKHBI MNpeNIokKUTh JiBa CHocoda:
OPTraHOJENTUYECKUH U BHITTAPUBAHHE.



2.7

2.8

[TpoekT «M3roToBiieHre caMoAEIBHOIO MpUOOpa sl UCCIAEIOBAHUS SIEKTPOIPOBOIHOCTH
pacTBOpPOB»

Maccosaa o0ona pacmeopennozo eeuiecmeqa, UIU NPOUECHMHAA KOHUEHMPAUUs
6ewjecmea 6 pacmeope.

B3semmBanue. PaszHoBechl. HaBecka. MepHas mnocyna (MepHbIE CTakaHbl, KOJOBI,
AJTUHIPHI ).

IIpaxmuueckas wacmeo.

IIpuroroBneHue pacTBOPOB MOBAPECHHON COJIM 3aJaHHOW KOHLICHTPALUH.

[IpuroroBnenue munyd4ero HaIUTKA U3 MUILIEBOM COJBI, JUMOHHOW KHUCIJIOTHI, caxapa U
aCKOpOMHOBOM KHUCIIOTBI: Ka)KJas TIpyIlna oIpenenseT KOJIWYECTBO BELIECTB Ha CBOE
ycmorpeHue. CpaBHEHME M OOCY)KJEHUE IPUTOTOBJIEHHBIX HAIUTKOB C T.3p. BKYca,
¢bukcanuu HaOmromaeMblXx 3G (EKTOB, pPacyeTOB WM BBINOJHEHHS «HA TJa30K»,
9KCIIEPUMEHTAJIbHON KYJIbTYPBHI.

Hacviwiennovie u nepecviujeHnbvle pacmeopul.

Memoouka evipawyueanusn kpucmannose. Monokpucramui. Kpucrammgeckue apyssl. Uto
TaKoe «3aTpaBKa».

JleMOHCTpalys MepECHIIEHHOI0 pacTBOpa aleraTa HaTpusl.

IIpaxmuueckas wacmeo.

[IpuroToBneHue HaCBHILIEHHBIX U IEPECHIIIEHHBIX pacTBOpoB. lIpuroroBneHue BOIHBIX
pPacTBOPOB MEJHOTIO KyIIOpOCa, XJIOpUIa HATPHs, Caxapo3bl 71 BbIPAILIMBAHUS KPUCTAILIOB.
BeripanuBanue KpUcTauIoB U3 pacTBOpa KaMEHHOM COJIM U MOJAMPOBAHHOM COJU: €CTh JIU
pasHuna. Ilouemy Ui BelpaliMBaHMsI KPHUCTAUIOB KAaMEHHas COJIb JIydlle, 4YeM
nonupoBaHHas. [lomyyeHue okpalieHHbIX KPUCTAJUIOB COJIM C MCIIOJIb30BAHUEM IHILEBBIX
KpacuTesed. BbIpalmuBaHue KpUCTalUIOB MEIHOIO KyIopoca U3 BOJHO-CIMPTOBBIX
pacTBOpOB.

3. 3HAKOMHMCSI ¢ MHPOM HAHOYACTHI]

3.1

3.2

3.3

3.4

Mooenuposanue. Monenn B ecTecTBO3HaHMM (T100yc, KapThl, (PU3UYECKHE MOJEIH,
OMOJIOTUYECKHE MYJSDKU, KPUCTAITMYECKHE pelieTkd). Moaenu aToMOB U MOJEKYT B
XUMUHU.

Ilpakmuueckas yacme.

N3rorosnenue moaeneit MOJIEKyJ U3 MOAPYIHBIX cpeacTB. PaboTa BooOpaxkeHus.
Cmpoenue sewjecmea. Pazmepot vacmuy. Hanouacmuuypi.

Ilpoexmnas 3a0aua Ne [. Kak y3HaTh NpUMEpPHbIE pa3Mepbl BUTAMHHHOIO Jpake
«YHneBuT», «PeBUTY», yMaKOBKH KOTOPBIX PACHOJIOKEHBI y BAaC Ha CTOJIAX, HE OTKPBIBAst
OaHOYeK.

Ilpoexmnas 3a0aua Ne 2. Y Bac Ha cTonax HaXOJsATCS MEPHBIN MUIUHIP, KOJOa ¢ BOJOM,
BECHl PBIYAXKHOTO THUIA C HaOOpoM pasHoOBecoB. lIpeminokure CrocoObl ompeneneHus
pa3MepoB MOJIEKYJ BOJbI (IPAKTHUECKUNA U TEOPETUUECKUN).

Bonpoc: OtHOCUTCS UM MOJIEKyJa BOJbI K HaHouacTuiiam? IloueMy BHpYCHI Ha3bIBAIOT
HaHopoOoTamu?

Konnouonsie cucmemul: nousa, eiuna, npupoounsie 600bl, 6030yX 0blM, MUHEPAIbL, X]1€0,
MON0KO, Macno, Kpoew...Konnouonvie u ucmunnvie pacmeoppl. ONTHIECKUE CBOMCTBA:
«ddext Tunmans», «IBICHUE UCKPSIIUXCS cT0eBY». KoonaHpIe YaCTHIIB U UX pa3MEPHI.
Oxcnepumenmanvhasn 3adaya Ne 1. Ha cromax: na3epHas ykaska W Ja3epHbId (hOHApUK C
KpPaCHBIM JIY4OM, IBa XUMUYECKUX CTaKaHa: B OJHOM 3aBapCHHBINA MAKETHK Yasi, B IPYTOM —
gucras Boga. [Ipomycture nyd nazepHoro goHapuka uepe3 cTakaHbl. B kakoM cTakaHe, 1mo-
BallleMy MHEHHIO, HAaXOAHUTCS KoJuloujaHas cuctema? Ha dYem OCHOBBIBaeTCS Baliie
IIPEIIONIOKEHHE?

Memoowvt u cpedcmea IMRUPUYLECKO20 UCCIE008AHUA .

Ha npenpiaymux 3ausaTusX Bbl BEIOIHSIIN SKCTIEPUMEHTAIBHBIE U TPOEKTHBIE 3a1aun. Kak
BBl [YMAa€Te, KAKNE METObI NCCIEAOBAHUS Bbl HCIIOJIb30BAIN?



3.5

3.6

3.7

1. HaGmronenue. 2. OxcniepumenT. 3. U3mepenue. 4. CpaBHeHHe
BcenomHuTe 3a1aHus, IPOCMOTPUTE CBOU 3aIIUCH U IPOKOMMEHTHPYHTE UX C TOUKU 3pEHHUS
UCTIOJB30BAHHBIX METOJIOB HcCcenoBaHuA. YeM BBl TOJH30BAIKMCH, UYTOOBI PEIIUTH
IIOCTaBJIEHHYIO NIepe]] BAMU IIpoOIeMy.
Ilpoexmnas 3adaua Ne 1. Haiigute, yeMy paBHa IJIOTHOCTh AJIOMHHHUEBOW (OJIBIH U
ME/IHOM WK CTaJIbHOW O0JIBAHKM HENPaBUIbHOM (POPMBI, KOTOPBIE JIEXKAT HA BALLIMX CTOJIAX.
Wner obcyxnenue.
JIOJDKHBI TIPENIOKUTh IUIAaH PELIeHHs 3TOM 3a7auu, ONpelesIUTh Kakhe HEoOXOIUMBI
M3MEpUTENbHBIC TPUOOPHI ISl PEILICHHsI STOU 3a1a4H.
CpaBHUTH HalJICHHOE 3HAYE€HUE IJIOTHOCTH AJIFOMMHHUSA, MEJU WIM CTAJIM CO CIIPAaBOYHOMN
BEJIMYMHOM.
Kax cmenenv usmenvuennocmu eausem Ha o00wyl0 naowadb CONPUKACAIOUUXCA
yacmuy. OObEeMHBIE B3PbIBBI Ha MYKOMOJIBHOM 3aBOJIE, JIPEBECHO-CTPYKEUHOM
npennpusatiy. [Touemy Henb3s MCHOIb30BATh OEH3MH AJIS PO3XKUra JIpOB. BCHOMHUTH «UTO
TaKO€ IUIOMIA/bY, «CAMHUIIBI U3MEPEHUS TLIOMIAIN.
IIpoexmnas 3a0aua Ne 1. Y Bac Ha cTonax HaxoAsTcs 0o Kyouk PyOuka, m1ubo ManeHbKas
yIakoBKa caxapa-paduHana. Haiinure rmuomaznp menmoro xKyOmka W oOuryro 1uiomanb 9
MaJIbIX KYyOMKOB, M3 KOTOPBIX COCTOUT OOJBIION KYyOMK; MJIM LIEJOH yNakoBKM caxapa U
OOIIYIO TTOMIA/Ib BCEX KYCOUKOB caxapa B ynakoBke. CpaBHUTE 3HAYCHHS TUTOIIAH LIET0H
¢burypel U cymmapHoOW Iuiomaau ee uvacteil? Kakyio 3aKOHOMEPHOCTb MBI MOKEM
HaOmo1aTh?
Hanoob6vekmol u 00ycnoeneHHOCMb UX YHUKATIbHBIX CEOUCHE PEe3KUM YGenudeHuem
na0uWadu NOGEPXHOCMU Yacmuy: HAHOYACTULIbI, HAHOIIJIEHKH, HAHOBOJIOKHA, HAHOTPYOKH,
HaHOUIAPUKH, EHIPUMEPBI, LIEOJIUThI, KBAHTOBBIC TOUKH.
IIpoexmmnas 3a0aua Ne 2. Yxo nocst umeet anuny 12-13 mm, a yactuna maraerura Fe304 —
20 M. YBenuubTe ux B 1 mmumapa pas. C xkakuMu oObeKTaMM Bbl Temepb Oyiere Mx
cpaBHuBaTh? Kakne ¢usmveckne BETUYMHBI U3MEHSIOTCS TpPHU M3MEHEHWW JMHEWHBIX
pa3zMepoB?
IIpoexmnas 3a0aua Ne 3. Ckonpko nuctoB Oymaru A4 Boiaer B ctakad oobemoM 100 miu?
Kaxnoil rpymnmne BblAaHbl JUCTBl Oymard A4 n XuMuYeckue crakaHbl oobemoM 100 mur
Kaxxnas rpymma umer oTBeT Ha 3TOT BOIIPOC.
[IpenyiaraeM nmomolIb: COMHUTE JUCThI B KOMOK. CKOJIBKO KOMKOB OyMaru BOILIO B OAMH
cTakaH?
HaiinuTe niomanps oTenbHOro Jucta A4 1 miomaib NOBEPXHOCTH XMMUYECKOTI'O CTaKaHa.
Haiinute cymmapHyto miomaabs KOMKOB OyMaru, HaXOIsIIUXCsl B CTakaHe?
JlenaroT BBIBOJ: OHA OKa3ajach 3HAYUTENbHO OOJIbILE IUIONIA I TOBEPXHOCTH CTaKaHa.
Kakum o00pa3zoM Mbl YBEIMUMIM CYMMapHyK IUIOIIAJb IOBEPXHOCTH Oymaru?
(Y™MenbIiieHueM 00bemMa 0ITHOTO JIHCTA)
Hanoob6vekmol u 00ycnoeneHHOCMb UX YHUKAIbHBIX CEOUCHIE PE3KUM YGenudeHuem
n0WA0U NOGEPXHOCMU YaCMUY: HAHOYACTHIIBI, HAHOTJICHKH, HAHOBOJIOKHA, HAHOTPYOKH,
HaAHOIIAPHUKH, ICHIPUMEPHI, IICOJTUTHI, KBAHTOBBIE TOYKH.
Ilpoexmnasn 3a0aua Ne 4. Haiinure miomiaab CBOeH YepemHON KOPOOKHU U CPABHUTE €€ C
TUTOIIAIHI0 TTIOBEPXHOCTH OOJBIIUX MOJIYIIAPUH U YepPeIHOi KOpoOKH, ecin S(kopa 0.11.) =
2500 cM? . S(u4.x)=4nr?/2, rae r=C/2n.
OObsicHeHue: Oonplias MJIOMAAb OONBIIMX MOJYIIAPU  OOBSCHSIETCS HaJIMuueM
MHOT'OYHMCIICHHBIX CKJIAJIOK.
Oxcnepumenmanvras 3a0aua. Ha cronax HaXoAsTcs CTalbHas KHOIIKA, KEJIEe3HbIN T'BO3/Ib,
KyCOYEK MEIHOH MPOBOJOKH, MEIHAsl CKperKa, MpaHyjbl allOMUHHUS U IIUHKA, LITaTUB C
npoOupKamu, coiisiHasi Kuciora. [lomecTuTe NpenioKEeHHbIE Tela Ha JHO NPOOHPOK |
N00aBbTE 3aTEM COJITHYIO KHCIIOTY (BBICOTA CTOJIOA KUAKOCTH MIPUMEPHO 1,5¢cM).
[TpoekT «B mouckax KOJIOUIHBIX PACTBOPOB»



4. XuMust Ha CTpaxe 310POBbS.

4.1 Hoo. Boszonka itoda. Hoo uz anmexu.
Ipaxmuyeckas yacmeo.
M3roToBieHre MOACIH MOJICKYJIBI HoAa. DJICKTpoHHas, rpadudeckas Gpopmysia ioaa
[Tpoekt «OOHapyx)eHUe KpaxMaia B MPOyKTaX MUTAHUS.

4.2 «Mapzanuyoskar. Ilepmanzanam kanus. Maprasen v €ro CTCIICHH OKHUCIICHHS
Ipaxmuyeckas yacmeo.
OmnpeenieHre MacCOBOM JIOJIM KUCIIOPOa B MOJICKYJIE IIEpMaHTaHaTa Kajusl.
Pacuer oTHOCHTENBHOMN TUIOTHOCTH KUCIOPO/A 110 BO3AYXY.
COopka rnpudopa Jyist MOJIYICHHS KHUCIIOPOIa METOIOM BBITSCHEHHS BO3IyXa.

DKCepuMeHT: cOopka mpubopa IS pa3lioKEeHUs TepMaHTaHara Kanus. KadecTBeHHas

pE€aKknus Ha KUCJIIOPO.

L{BeTHBIC peakIiy ¢ IePMaHTaHATOM Kaius (Harmp., IepMaHTaHaT Kalus U CylIb(QHUT HATpus,

zp.)

4.3 Ilepexucw 600opooa. Ceoiicmea u npumenenue nepokcuda 6000pooa. CTerieHb OKHCICHUS

KHCJIOPOJa B MOJIEKYJIe IEPOKCHAA BOIOPOIA.
Peaknus paznoxeHnus nepokcuia Bogopoaa. Kak mpoBecTu s3KCIIEpUMEHT.

Karanuzatopel. Oxcun wmapranma (1V), depmeHT karamaza — Karaau3aToOpbl pPEaKIHH

pasiioKeHUsI.
Hpakmuqecmlﬂ qacmio.

Oxkcupn mapranua (1V): Hanucats GopMyily BELIECTBA U ONPEAETUTH CTEIIEHb OKUCIICHUS.

Hanucatp YpaBHCHUC PCAKIIUU C 0003HaYEHUSIMU YCJ'IOBI/Iﬁ €C IIPOTCKAaHUs.

[Tpoucxomut nm peakus B mnepBod mpobupke? [lpemiokure mpubOp Uil MOTyUSHUS

BOJOpOJa IIpH pa3IOKCHUHU IICPOKCHUIa BOAOPOIaA.

4.4 Auemuncanuyunoean kucioma. Ackopounosaa xucioma. KucnotHocts cpensl. pH —

HHAUKATOPBI CBOUMH PYKAMU.
Hpakmuuecmﬂ yacme.

Onucanue (I)I/I3I/I‘{eCKI/IX CBOMCTB. HpI/II‘OTOBHeHI/Ie pacTBOpPOB aleTUICAIMIINIOBOMN U

aCKOpOMHOBOM KUCIOT. J[elicTBHE MHANKATOPOB

4.5 «3enenka» unu opunnuanmosslil 3enensiii. 1{BeT mopomkooOpa3HOro OPUITMAHTOBOTO

3esieHoro. IIpakTnueckoe 3Ha4€HHE U MTOTYYEHHE.
Hpaxmuqecmm yacme.
dusnyueckne CBOMCTBA OPUIITMAHTOBOTO 3€JIEHOTO

HpOGKT «MOKHO JTH HCIIOJIb30BaTh 6pI/IJ'IJ'II/IaHTOBLII\/’I 3eJICHBIA KaK HHAUKATOP KUCJIOTHOCTHU

cpenb»
4.6 «Mbino uydecnoey: X03511ICTBEHHOE U TyaJIeTHOE, KHJIKOE U TBEPIOE.
IIpakmuueckas yacme.
JlelicTBUE TaKMyca Ha pacTBOP MbLIA, PACTBOP CTUPATIBHOTO MOPOILKA
[IpoekT «MbImoBapeHuE»
5. Xumus nunm
5.1 Caxap, kpaxman, yennion03a — pOOCMEEHHUKU 2TIOKO3bL.

Yro Takoe ,Z[I/Ia6eT. I'mukeMudyeckuii MHIEKC MNPOAYKTOB IIUTAHUA. XHUMUYECKHUE

MOACIACTUTEIIN U UX KOBApPCTBO.

5.2 Antomunuii: eenuxuil u yycacuotii. IloueMy He cleAyeT MONH30BATHCS ATIOMUHUEBOU

nocynoi? Conepauk kanpius. Octeonopos. Meramisl KOHCEPBHOW OaHKH.
Ilpakmuyeckas paboma.

5.3 Ykcycnasa kucnoma. CTonoBslii YKCYC, YKCYCHAsI CCEHIINS, JISJTHAST YKCYCHAs! KHCIIOTA: B
yeM pa3Huna. CBONCTBA YKCYCHOM KHUCIOTHI M €€ MpuMeHeHue. Pu3noaoruyeckoe

BO3JICUCTBUE KUCIIOTEI.

5.4 «Conenasa nawa jcu3np) (IOBapeHHas COJIb, OTAIll, [IIyTaMaT HaTPHUS. ...... rinaybepoBa

COJIb, MEJTHBIHN KYTIOPOC...... )



HI/IH_IGBEUI CoJia, MUThECBAA COJa, KAJIbIIMHUPOBAHHAA COAad, KAYCTHUYCCKAA COa: OAUHAKOBLIC
HJIM pa3HbIC BCUICCTBA. KadgecTBeHHBIE pC€aKkuuu B XUMUHU.

5.5 Bpeo numpamoe: mug¢p unu npaeda. llonb3a HUTPATOB: BaKHEWUIINE MHUHEpAJIbHBIC

1.
2.
3.
4.

5.

yInoOpeHus: Kak HMCTOYHUK a3zota. KpyroBopor aszora. [loyemy BeHepWHa  MyXOJIOBKA
MoelaeT HAaCEKOMBIX (TaK OHA BOCIHOJHSET HEIOCTATOK a30Ta B OOJIOTUCTBIX MECTax).
Hutpatbl B KayecTBe IHINEBBIX KOHCEpBAaHTOB. Kakue NpeBpalleHus HPOUCXOMIT C

HUTpAaTaMU B OPTaHU3ME YEIOBEKa. A30T U €r0 CTCIIEHU OKUCIICHUSI.
PaGora Hag npoekramu — 5 4
Oman evibopa memvl, NOCMAHOBKU YelU, 3a0ay UCCIe008aAHUSL .

Oman evl08udICeHUs 2UnOme3sbl.

Oman naanupoanus nymu 00CmMudICeHUs yeell UCCIe008amenbCKux (npoekmmusix) pabom u

8b100pa HEOOXOOUMO20 UHCIPYMEHMAPUSL.

Oman nposedenusi yueOH020 UCCIe008aHUsL (NPOEKMHOU pabomvl) ¢ NPOMENCYMOUHBIM
KOHMPOLEM 3a X000M GbINOJIHCHUSL U KOPPEKYUE Pe3Ylbmamos.

Oman ogopmnenus, npeocmasienus (3auumol) nNPoOYKma npoekmuoil pabomol

Kanenoapno-memamuueckoe nianupoganue eneypounoi deamenvnocmu «FOnwtii Xumuxy

No

Tema 3angaTus

IInanup. cpoku

®daxr.
Cpoxku
KOppeKUus

Paznen 1 BBenenue (2 gaca)

1

BBoHoe 3aHsTHE.

01.09.23-03.09.23

2

MecTo XMMHUH B €CTECTBO3HAHUU

06.09.23-01.09.23

Pasnen 2. DxcnepuMeHTAIbHBIE OCHOBBLI XUMHUM. (84.)

3 | Bemectsa. [Ipuemsl oOpatieHus ¢ BeIecTBaMH. 13.09.23-17.09.23

4 | IIpaBuna Ge30macHO PabOTHI TP MPOBEACHUT 20.09.23-24.09.23
skcnepuMenTa. TexHuKa 1abopaTopHbIX padoT.
HarpesarenbHble IpuOOpHI. 27.09.23-01.10.23
YucTsle BelecTsa, 0co00 uncThle BeuiecTsa. [Ipumecn. 11.10.23-15.10.23
Cwmecn.

7 | MeTtozpl MO3HAHMS B €CTECTBO3HAHUH. 18.10.23-22.10.23

8 | Boma. PactBopbl. Mopckast 1 mpecHast Boza. 25.10.23-29.10.23
buonornueckue KuAKoCTH

9 | MaccoBast 10151 paCTBOPEHHOTO BEIIECTBA, WITH 01.11.23-03.11.23
ITPOLIEHTHAs] KOHIIEHTpAI}sl BEIIECTBA B PACTBOPE

10 | HacslmeHHBIE U IEPECHIIICHHBIE PACTBOPHI 08.11.23-12.11.23

Paznen 3. 3nakomumcs ¢ Mupom HaHovacTul  (84.)

11 | MogenupoBanue 22.11.23-26.11.23
12 | Crpoenue BeniectBa. Pazmeps! uactuil. Hanogactuiist 29.11.23-03.12.23
13 | KomutonHbIe CHCTEMBI: 1TOYBA, TIIMHA, IPUPOIHBIC BOJBI, 06.12.23-10.12.23

BO3yX IbIM, MUHCPAJIbI, XJ'IC6, MOJIOKO, MacCJio,
KpPOBbG.. .KOJ’IJ’IOI/IHHBIG 1 UCTUHHBIC paCTBOPHI

14

Mertoas! u CpeacTBa SMIIUPUYICCKOTO UCCICAOBAHUA

13.12.23-17.12.23

15

Kak creneHp n3MeIbUeHHOCTH BIIMSCT Ha 06H_Iy10 miomanab

COTIPUKACAIOIINXCST YACTHI]

20.12.23-24.12.23




16

HanooOBeKTH! 1 00YCIOBIEHHOCTh UX YHHKAJIBHBIX
CBOMCTB PE3KHM YBEIMYEHHEM IUIOMIAN TOBEPXHOCTH
JaCTHI]

27.12.23-30.12.23

Pa3znea 4. Xumus Ha cTpaske 310poBbsi. (64.)

17

HNon. Bosronka iona. Mox 3 anrexku

10.01.24-14.01.24

18

((MapraHHOBKa>>. HepMaHraHaT KaJausa

17.01.24-21.01.24

19

[Tepexuch Bogopoaa. CBOMCTBA U MPUMEHEHHE TIEPOKCHIA
BOZOpOJA

24.01.24-28.01.24

20

AueTHicanuiIoBast KUCI0Ta. ACKOpOMHOBAs KHCIOTa

31.01.24-04.02.24

21

. «3eneHKay Wiu OpUJUTMAHTOBBIN 3€JICHBIN

07.02.24-11.02.24

22

«MBUIO 4yIECHOE

14.02.24-18.02.24

Pazgen 5. Xumusa numm (54.)

23

Caxap, KpaxMaJl, IIEJIJTF0JI03a — POJICTBEHHUKH TIIOKO3bI

28.02.24-04.03.24

24

AJIOMUHUI: BETMKHUI U Y>)KaCHBIN

07.03.24-11.03.24

25

yKCYCHaSI KHCJIOTa

14.03.24-18.03.24

26

«CoeHas Halla Xu3Hb»

21.03.24-25.03.24

27

Bpen Hutparos: Mud nnu npasaa

28.04.24-01.04.24

Pasznen 6. PaGora nag npoexkramu. (54.)

28

Oman evibopa memul, NOCMAHOBKU Yeu, 3a0ay
UCCEO08AHUA .

11.04.24-15.04.24

29

Dman 6vbl08UINCEHUA 2UNOMESbl.

18.04.24-22.04.24

30

Dman naanuposanus nymu 00CmudiceHus yenetl
ucciedosamenbCekux (npoekmuvix) pabom u 6vibopa
HeobX00UMO020 UHCMPYMEHMAapUsl.

25.04.24-29.04.24

31

Oman nposedenus yuebH020 Ucciedo8anus (NpoOeKmHoll
pabomwl) ¢ NPOMENCYMOUHbIM KOHMPOTIEM 3d XO0OM
BbINOJIHEHUSA U KOpPeKyuel pe3yibmamoa.

04.05.24-06.05.24

32

Oman oghopmnenus, npedcmasnenus (3auumst) npooyKma
npoeKmHol pabomul

10.05.24-13.05.24

33

3aH_[I/ITBI ITPOCKTOB.

16.05.24-20.05.24

34

3aH_[I/ITa ITPOCKTOB

23.05.24-27.05.24

COI''TACOBAHO
3amecTtuTens aupekropa no YBP

[Kanara U.T.

01.09. 2023 r.

COI'NTACOBAHO
[IpoToko 3acenanust METOINYECKOTO OObEMHEHUS

yduTesae ecTeCTBEHHO-MaTeMaTHUeCKOro UK
Ne 1 or 30.08.2023 r.
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