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1. IHosicHuuTeaLHAS 3aIUCKA

Pabouas mporpamma Kypca JONOJHHUTEIBHOIO 00pa3oBaHuUs «3aHMMATENIbHbIE HAayKH»
Ui obydaronuxcsi 1- 4 KiaccoB cocTaBiieHa B COOTBETCTBHH C TpeOoBaHUsAMU DenepanbHOTo
roCyJapCTBEHHOI'0 00pa30BaTENIbHOI0 CTAaHJapTa Ha OCHOBE MaTepualla, B3SITOr0 U3 CEPUU KHUT
«IIpocras Hayka 1 nerei»

AKTYaJIbHOCTh MPOrPaMMBbI COCTOUT B TOM, YTO OHAa CO3JAaET YCJIOBUS JJISl COLHAIIbHOM
ajanTanMd Mnpu OOYYCHHH B HAYAIBHOW IIKOJIE, TBOPYECKOH camMopeali3alid JTHYHOCTH
peb&Hka, HampaBlieHa Ha (POpMHUpPOBAHUE UHTEPECa K €CTECTBEHHBIM HayKaM.

[Tegarornyeckas 1enecOO0pa3HOCTh JAaHHOW MPOTPaMMBI 3aKJIFOYACTCS B TOM, HYTO
peOEHOK HE MPOCTO M3YyYaeT OCHOBHI €CTECTBEHHBIX HAYK M MX B3aWMOCBSI3U, HO U MO3HAET ceOs
B KQXKJIOU U3 HUX.

C uenpto (QOPMHUPOBAHUIO HHTEpeca K MpeAMETaM eCTECTBEHHOHAYyYHOTO IIMKIIA,
pacHIMpEeHHst Kpyro3opa 00y4aromuxcs co3/1aH Kypc «3aHUMaTEIbHbIE HAYKU.

[IpenonaBaHre €CTECTBEHHbIX HayK B HayaJbHOW IIKOJIE JOCTAaTOYHO OOIIMPHO H
npeiaraeT JeTsM HadalbHbIe CBEICHUS M3 (PM3MKHU, XMMHHU, OHOJIOTHH, reorpadun. B nanHoit
OporpaMMe ILIMPOKO MCIIOJIb3YEeTCsS MPOEKTHAasi JEeSATeIbHOCTh M CIOCOOHOCTh  YydalllMMCs
YCTaHaBIMBATh MEKIIPEAMETHBIE CBS3H.

OCHOBHOH LIE€NBI0 M3Y4YEHHUS Kypca «3aHUMATelbHbIE HAyKW» SBIIAECTCA CO3JlaHUE
ycloBul JU1sl peOEHKaA, yTOObI MOYYBCTBOBATh CE0sl AKTUBHBIM YYACTHUKOM OKPYXAIOLIUX €ro
IIPUPOJHBIX MIPOLIECCAX - HAUTU CBOE MECTO B MUPO3JIaHHH.

IIporpamma onpeneinser psj 3ajgau:

- COEMCTBOBATH (1)OpMI/Ip0BaHI/IIO MBICJIMTCIIBHBIX HAaBBIKOB: ACJIaTb BBIBOABI H
YMO3AaKIKUCHUA, AOOKa3bIiBasA CBOKO TOYKY 3pCHUA HYCPE3 IMOHMCKOBO- HCCICAOBATCIILCKYIO
JACATCIIbHOCTBD.

- c11oco0CTBOBaTh (POPMHUPOBAHUIO MHPOPMAITMOHHO-KOMMYHUKALIMOHHBIX KOMIIETEHITUH
oOyJaromuxcs;

- bopMUpOBaTh YHUBEpPCAJIbHBIC YUEOHBIC JEUCTBUS TO3HABATEIHHOTO, JIOTUYECKOTO,
3HAaKOBO-CUMBOJIMYECKOTO, PETYIATUBHOTO U KOMMYHHUKAaTUBHOTIOXapaKTEPa;

- CO3/1aBaTh YCIIOBUS JJI Pa3BUTHA Y JIeTell MO3HABATEJIbHBIX UHTEPECOB, (HOPMUPOBATH
cTpemiieHHe peOEHKa K pa3MBILUICHHUIO U TIOUCKY.

- Coco6cTBOBaTh (DOPMUPOBAHUIO TTOUCKOBO-TIO3HABATEILHOU JCSITEIBHOCTH, KOTOpas
MO3BOJIUT HE TOJIBKO CUCTEMATU3UPOBATH U PACHIMPUTH UMEIOIINECS Y JETeH MpeacTaBieHus 00
OKpYXKaroIIel NeHCTBUTEIILHOCTH, HO M JTACT BO3MOXHOCTh Yepe3 IKCIICPUMEHT, UCCIICIOBAHHE
B3S5Th Ha CEOSTHOBBIE COIlMAIbHBIC pONIH: JabopaHTa, UcCleA0BaTeNs, YIEHOTO.

Pemenne HazBaHHBIX 3aa4 00€CHEYUT OCO3HAHHOE IOBEICHHE B OKPYXAlOIIEM JeTel
MHUpE U JIMYHOCTHYIO 3aMHTEPECOBAHHOCTh B PACIIUPEHUHU3HAHUM.

HeneBasi aynuropus: 1 — 4 xiaccel
DopMbl U PEKUM 3aAHATHI

®opma o0yueHusi: ouHasi: (QpOHTalbHas, TIPYyNIOBas, MapHasi, WHIAUBUAYaIbHAs,
IIPOEKTHAs JAEATEIBHOCT; MOYJIbHAS,

DOnekTpoHHBIE pecypchl: callt «MHpoypok», EcrecTBeHHOHAay4dHBIN 00pa3oBaTENbHBIN
nopran (http://www.en.edu.ru/); mo MecTy TpOBEACHUS: MLIKOJbHAS: C HCIOIb30BAaHHEM
0o0Opy/IOBaHUSI  IIEHTpAa CCTCCTBEHHOHAYYHOM ¥  TEXHOJOIMYECKOW  HAIpaBICHHOCTH;
BHEIIIKOJIbHAS (JOMALIHSS CAMOCTOSATENbHASL Pa0d0Ta, SKCKYPCHH).



http://www.en.edu.ru/

Pe:xuM 3aHATHIA: TIPOAODKUTEIBHOCTD 3aHATHIA - 40 MuH. 3aHITHS BKIIIOYAIOT B CEOs
OPraHU3aAIMOHHYIO, TEOPETHUYECKYIO U MPAKTUYECKYIO YaCTH.

3aHATUS TPOBOJATCS B KaOWHETE LEHTpa 0O0pa30BaHMSA TEXHUYECKOTO M €CTECTBEHHO-
Hay4yHOTo HarpaBieHui «Touka poctay.

JlanHasi mporpaMma cocTaBieHa s oOydarommxcsi 7 -10 1er w paccumraHa Ha
npoBejieHue 4 4acoB B Henento: B 1-2 kiaccax — 85 wacoB B roj, 2, 5 4. BHenento, B 3-4 kiaccax
— 85 4acoB Brogx, 2, 5 4. B Henemo. Beero 170 4.

BI/IIILI JAeATeJIbHOCTU. IIO3HaBaTeJIbHAasg  JACATCIBHOCTb, HIPOBas ACATCIBHOCTD,
MMPOCKTHAA ACATCIbHOCTD.

®opMbl H MeTOAbl MpPOBedeHHMs 3aHATHII: OSKCKypcuu, Oecelbl, BUKTOPUHBI,
BBICTaBKH, IMPE3CHTAIHUU, KPYKKOBBIC 3aHATHA, KOJIICKTUBHBIC TBOPUYCCKHUEC NCJIA, CIIOPTHUBHBLIC
MEPOIPUSITHS, POJIEBBIE UTPBI, UHIUBUAYAIbHbBIE 3aHATHS (B YCIOBUSAX BBINOJIHEHUS JOMAIIHETO
3a/1aHus).

(I)OprI n CpeacTBa KOHTPOJIA: Y4YaCcTHE B BbICTaBKax, IIPOCKTaX, KOHKYpCax,
TBOPYCCKUX BbICTaABKaX.

2. KanenmapHblii yueoHblii rpaduk 1-2 kmaccn! (1 roa ooyueHus)

KosuuecrBo yacoB

Paznes/mecsin ceHTs10 | OKTAOp | HosIOp | JAexaOp | siHBap ¢eBpa | maprt anpeab | Maii HUTtoro

Pb b b b b JIb
Brenenmne. [IpoexTHas 2 2
JIESTETBHOCTD U €
3a/1aun
«XUMHS PSAOM C HAMU» 8 10 2 20
[eorpadus mis 8 10 2 20
JF0003HATETIHHBIX
du3nka Ha KaXKI0M IIary 8 10 2 20
«Hecky4dHast Onomorusn»y 8 10 2 20
[TpoekTHas 1ESATEIBHOCTD 3 3
Bcero 10 10 10 10 10 10 10 10 5 85

Kanenaapuplii yaeoublii rpadgmk 3-4 kiacen! (1 rox o6yueHus)

KoauyecTBo yacoB

Paznesn/mecsig ceHTAD | OKTs0 HOsIOp | nexad asHBap | ¢eBpa | mapT anpeJ Mmaii HUToro

pb pb b pb b Jib b
Beenenue. [IpoektHas 2 2
JISSITETIBHOCTD U €€
3a1aun
«XUMHS PSAIOM C HAMK 8 10 2 20
I'eorpadust ois 8 10 2 20
JF0003HATEIBHBIX
®uznKa Ha KaXJA0M IIary 8 10 2 20
«Heckyunast 6uonorus» 8 10 2 20
[IpoekTHas AEATEIHHOCTh 3 3
Bcero 10 10 10 10 10 10 10 10 5 85

TemaTHueckoe IJIaHUPOBAaHUE 1-2 knaccel




Nen/m | Te Konnuecr | Ilpumevanne
mMa BO
3aH 4acoB
ATH
b

Beenenne. IIpoekTHast IeATEILHOCTD U ee 3aga4H (2 )
1 Okckypceus B Llentp «Touka pocray 1
2 Urto Takoe npoekT? Turbl 1 BUIbI IPOEKTOB. 1
OT1nmune NpoeKTa oT cooOLIeHus, y4eOHOTro
3aJJaHus
«Xumust psjiom ¢ Hamu» (20 1)
3 XuMHs — aKaJIeMHsl 3aHUMAaTEIbHbBIX HAYK. 2
4 Tena u BemiecTsa. 1
5 HrpoBas BUKTOpUHA HA ONpeAeNICHUE Te U 2
BEIIIECTB.
6 CBolicTBa )KMJIKMX U ra3000pa3HbIX TEI. 1
7 OKCIIEpUMEHTBI 110 U3YYEHHIO CBOICTB TBEPBIX 2
TeJI, )KUJIKOCTEH U ra30B (popma, 00bem).
8 Crtpoenue TBepAbIX, JKUJKUX U Ta3000pa3HbIX TEJ. 1
9 DKCIIepUMEHTHI 110 U3y4YEHHUI0 Aedopmarui, 1
YIIPYTOCTH, TUTACTHYHOCTH.
10 Mosekybl. 1
11 H3roroBiieHne u3 iiacTUIMHA MOJIEJIEH aTOMOB U 1
MOJIEKYI.
12 B3aumopeiicTBre MOJIEKYIT B TBEPABIX, )KUIKHUX, 1
ra3000pa3HbIX TENAX.
13 Huddysus. 1
14 OKcrepuMeHTHI 0 i y31H BEIIEeCTB. 1
15 BemecTBa uncThie U CMECH, TPOCTHIE U CIIOKHBIE. 1
16 N3rorosneHune u3 miiacTUiIMHAa MOJEIICH MPOCTHIX 2
Y CJIO’KHBIX BEIIECTB.
17 DKCIIEpUMEHTHI 110 pa3JIeIeHUI0 CMece BeIecTB. 1
18 JlaGopatopHoe 3aHsATHE «BemecTBa 1
PACTUTENBbHBIX OPIaHU3MOBY.
I'eorpadus nis nwdo3HaTeabHbIX (20 4.)
19 3aueMm HyXHa reorpadusi. 1
20 Urposas reorpaduueckasi BAKTOpUHA. 2
21 Hcropus coznanus kommnaca. 1
22 [TpakTrueckoe 3ansaTHe «OnpeneneHue CTOpoH 2
TOPH30HTA IO KOMITAcy».
23 HcTopus coznanus riodyca. 1
24 [IpakTuueckoe 3anstue «Haian Ha rimo0ycey. 1
25 Campble HEOObIYHbBIE MECTA TUIAHETHI. 1
26 DTaxu MPUPOJIBL. 1
27 N3roToBneHne Moaenu « ITaxKu TPUPOIIBI. 1
28 [To3nanue Cubupu. [ToaBUT 3eMIIETIPOXOIIIEB. 1
29 Urpa «Iloznanue Cubupm». 1
30 IMocnenuue «benble msATHAY. 1
31 duznyeckas Kapra. 1
32 [TpakTuyeckoe 3ansaTue «YTeHne GU3NIECKOM 1

KapThl».




33 Tomnorpaduyeckas kapra. 1

34 [TpakTuueckoe 3ansTue «CoCTaBICHHUE 2
TONOTPaPUUECKON KapThI».

®du3uKa Ha KaxkaoM mary (20 u.)

35 CocraB Bo3yxa. 1

36 DkcrepuMeHThl «Bo3ayx 3aHuMaer 1
POCTPAHCTBOY.

37 3HaueHue BO3/1yXa JJisl ’KUBBIX OPraHU3MOB. 1
M3meHeHue cocraBa Bo3ayxa.

38 [110THOCTD M Pa3pEKEHHOCTH BO3/yXa. 1
ATmocdepHoe naBieHue.

39 OKcrnepuMeHT «JlaBieHue Bo3ayxay. 1

40 bapomerp. M3mepenue nasieHue Bo3yxa ¢ 1
MOMOIIIbIO OapoMeTpa.

41 ®uznyeckue cBONCTBA BO3/lyXa (YIPYIroCTh, 1
JIaBJICHUE).

42 DKCHEepUMEHTBHI, JJOKa3bIBAIOIIUE, YTO BO3IYX 2
MMEET BEC.

43 HarpeBaHue Bo3tyxa OT IOBEpXHOCTH 3€MIIH. 1
H3meHeHne TeMriepaTypsl BO3AyXa C BEICOTOM.
O6pa3zoBanue 061akoB. OcaJlki U UX BUJBL.

44 Berep. PaGota BeTpa B ipupo/e. 1

45 [Torona. TunuyuHbIe MPU3HAKU TTOTOJIBI. 1
[Ipenckazanue norosl. BrusiHue moro/s1 Ha
OpraHH3M YeJOBeKa.

46 ['otoBuM nocodust «HapoaHbie mpruMeThI 2
Ipe/ICKa3aHusl IOTO/BI», «ITOCIOBUIIBI U
MIOTOBOPKH O IPUPOALY.

47 Tpu cocrosiHus Boabl. 3MeHeHne oObeMa BOIbI 1
NpY HarpeBaHWHU. DKCIIEPUMEHTHI 1O N3MEHEHHIO
00beMa BOJIbI B 3aBUCHMOCTH OT TEMIIEPATYPBHI.

48 Bona — pactBoputens. PactBopumMble u 1
HEepacTBOPHUMEIE BeliecTBa. PacTBopsI B ipupoe.

49 OKCHEepUMEHTHI IO U3YYEHHUIO pACTBOPUMOCTHU 1
BEIIIECTB MPH Pa3HbIX YCIOBUSIX.

50 Pab6ota Bozbl B pupoze. OOpa3oBanue nemiep, 2
OBpAroB, yuienuid. 3Ha4eHre BOJIbI B PHPOJIE.

«Heckyunasi 6uosiorus» (20 4)

51 [Tousa, ee oOpa3oBanue. [I1og0poare MOYBEI. 2

52 JlaGopaTtopHoe 3ansaTue «3ydeHune KoIIeKInu 1
HOYBY.

53 O6paboTka nmoussl. [louBa u pacTeHus. 1

54 DKCHEepUMEHTHI IO U3YYEHHUIO CBOWCTB KMBOTO. 2

55 Opo3us noys, ee Buabl. OXpaHa 1Mo4YB. 1

56 [Tpaktuyeckas padora «IloceB cemsn. Pa3ubie 1
CHOCOOBI TOCEeBA U TITYOUHBI 3aJICJIKH.

57 VYcnoBUs KU3HU OPraHU3MOB: Cpeia 0OUTaHuUs, 1
(bakTophI cpebl OOUTAHMS.

58 Yxo[ 3a paccasioi IIBETOB U OBOLIHBIX KYJIBTYP. 1

59 Knerounoe ctpoenue oprann3mMoB. Kierka. 1

60 3apucoBka MUKpooOBbeKTOB. [IpakTuyeckas 1
paboTa o M3rOTOBICHHIO MUKPOITPETIAPATOB.

61 YBenuuurtenabHble TPUOOpHI. 1

62 [TpakTuyeckas pabora 1o UCIOIb30BAHUIO 2




YBEJIMYUTENIbHBIX TPUOOPOB.

63 PasnooOpa3sue oprann3moB. OTHOKICTOYHBIC H 1
MHOTOKJICTOYHBIE OPTaHU3MBI.
64 Mukpockonust IpocTENIINX. 3apuCcOBKa 1
pe3yJbTaTOB HAOIIOICHHIA.
65 [TapctBa opranu3moB. [IpuunHbI coKpaleHus 1
OpraHH3MOB.
66 M3roToBiieHHE TUIAKATOB HA SKOJIOTUYECKYIO 2
TEMY, OpraHU3aIisl BEICTABKY IJIAKATOB.
IIpoexTHAasi KesITEJLHOCTD (3 4.)
67 3amuTa NPOEKTOB U MUHU-TIPOEKTOB. 3
HUroro: 85
TemaTu4yeckoe miiannpoBanue 3-4 Kiaaccol
Ne i/ Tema 3ansATHSA Kounuec IIpumeyanue
TBO
4acoB
Beenienne B 00pa3oBaTe/IbHYI0
nporpammy (2 4)
1 Oxkckypeus B Llentp «Touka poctay 1
2 3HAKOMCTBO JIeTell ¢ LEeNsIMHU U 3aJjauaMu 1
00BeAMHEHHUS, C MPAaBUJIAMU MOBEACHUS TIPH
MIPOBEJICHUH OIBITOB,
JKCIIEPUMEHTOB, HAOIIOICHHI; TEXHUKA
6e3omacHocth. [Tokasz punpma «TpaBMaTuzM» u
ero o0CyxacHueE.
«Xumust psaom ¢ Hamu» (20 4)
3 OcHoBHbIE TepMUHBI XUMHHA. OCHOBHBIC YUCHBIC H 1
MIEPBOOTKPHIBATEIIH.
4 [TpuMeHeHre XUMHUU B TIOBCEHEBHOM KHU3HU. 2
5 OnbIT «MexaHHYecKoe pa3JieIeHue CMECH MpH 1
MOMOIIIM BO3IYIITHOTO MIApHKay (pa3/ielIeHne Colu
u
MOJIOTOTO TIepiia).
6 AtoM. Monekyinbl. OnbIT «L[BeTHBIE paHTaAZUN» 1
(cTpoeHHe MOJIEKYJI MblJIa M UX CBOWCTBA).
7 Tpu cocTosTHUSA BEIIECTB; TBEPIOE, KUKOE U 1
razoo0pasHoe
8 OnbIT «/[BrKeHNE MOEKYT KUIKOCTH 1
(cpaBHEHUE IBHXKEHUS MOJIEKYIT B XOJIOIHOM U
ropsiuei Boze).
9 Urto takoe kpuctasibl. OnbIT «Komieknus 1
KPHUCTAJNIOBY» U «XPYCTaJbHbIC) SIHIIA.
10 XUMUYECKUE PEaKIIUU: COCTUHEHUS, Pa3TI0KEHUS, 1
3aMeIleHusl.
11 OmnpiT «CymieprieHay (peakius pa3IoKeHUs 2
MIEPEKUCH BOJIOPOIAY.
12 Urto Takoe KaTaau3aTopbl U MHTUOUTOPBI, U TS 1
4ero OHHM HY)KHBI.
13 OmnbiT «JIeTarormue 6aHOUKMY (PEaKITus C 1
BBIJICTICHHEM YTIIEKUCIIOTO Ta3a).
14 Yro Takoe cMech, pacTBOP, CYCIIEH3HS, 1
KOJUTOWJTHBIM PacTBOP, SMYJIbCHSL.
15 OmneiT «CMech Macna v BOABD (M3rOTaBINBAEM 2

HMYJIbCHIO).




16 KHCIIOTHI ¥ IIEJI0YH, YTO 3TO TAKOE U JUISl YETO 1
OHU HYXHBI. OnbIT «Pe3uHOBOE U0
(B3auMoielicTBHE
IEJI0YH C KUCTIOTOM).

17 UTo Takoe UHIUKATOPHI, JJIsl Yer0 OHU HYXKHBI. 2
OneIT «YMHBIHA HOIY.

18 VYriaeposa - BaKHBIN 3JIEMEHT Ha 3eMile. 1
«[lony4yenue yriaepoaa U3 JIMCTHEB PACTCHHID»
(yrnepoa u ero
CBOWCTBA).

I'eorpadus nis n0603HaTeabHBIX (20 4.)

19 Paznenbl reorpaduu (reosiorusi, MUHEPAIOTHS, 1
KapTorpadus, METEOpPOJIOTHSI).

20 OkcniepumMeHT «I omyboe HeOo» (qucnepcus — 1
poIIecC Pas3JIOKEHHS CBETA Ha CIIEKTD).

21 TexToHMUECKHE POLIECCH BHYTPH 3EMIIH, 2
3eMJIETPSCEHUSI.

22 OMBITHI C IECKOM U IJIMHOM (CBOICTBa Mecka 1 2
TJIMHBI).

23 [Tone3nbie HCKOTIaEMBbIE 1

24 JparoiieHHbIE MUHEpAJIBI. 1

25 [eorpaduueckas kapra. 1

26 Pabora ¢ HayuHOI1 TUTEPaTypOil, KOHTYPHBIMU 2
KapTamH.

27 ['moGyec. 1

28 DOnemeHTHI penbeda. Uto BHYTpH 3eMITH. 1

29 ByJiKaHsl. 1

30 OmnwiT «/3BepkeHne ByakaHa» (MoJielb BYJIKaHa, 2
MOYEMY TIPOUCXOINT U3BEPIKCHHIE).

31 [ToBepxHOCTH 3eMJIU: MATEPUKH U OKEAHBI. 1

32 OmnsiT «Ilouemy omacen Aiicoepr?» 1
(oTpuiaTenpHas polib aiicoepra B )KU3HU
YEJIOBEKa).

33 Merteoponorus — Hayka o oroze. Obmnaka. 1
[ToronHble sBIEHUSI.

34 OmnbIT «O6nako B OyThUIKe» (Kak HOpMUPYIOTCS 1
o0raxa).

®u3ukKa Ha Ka:kaoM mary 20 4.)

35 ®wusuka, kak Hayka. OnbIT «McnapeHue TBepAbIX 1
BEIIECTB) (COCTOSHUS BEIIECTB, BO3TOHKA), OMBIT
«Yro
AAeT U3 YailHuKa?»

36 duznyeckue npudopsl, GU3NYECKUE BEIUYUHBI U 1
dbu3nYECKUE SIBICHHUS.

37 Onpir «CoOupaem 3ieKTpockon» (cobupaem 1
npubop, MO3BOJISIOUIUN MPUOTUZUTETHHO
U3MEPUTh
DJICKTPUUIECKUM 3apsi).

38 Cuniel B IpUPOJIE — CUITA TPEHHUSI, CHIIA TSKECTH, 1
CWJIa BBITAJIKMBAHMSI, a9POJMHAMHYECKAs CUJIA.

39 OmnbiT «Cuna B 6eccunumy (IeHTpoOeKHAas CUIa). 1
OmnpiT «IlepersirnBanue cTynay (CI0KEHHUE CHT).

40 UTto Takoe Terio u Kak OHO Tepeaaérces? 1




41

OnbiT «lloTeHManbHas U KUHETUYECKAS
sHeprusi» U «Kyna «ucdesaer» 3HEprusi»

(mpeBpaleHun
SHEPIUH).

42 OnekTpuyectBo. OT Yero 3aBUCUT TOK?

43 OmnbiT «O0Hapy)EHHE ITEKTPUUECKOTO MO
(HabJr0/1aeM AJIEKTPUIECKOE TOJIE).

44 Uto Takoe 37eKTPOMArHUTHBIE BOJIHBI?

45 OnbiT «Bceeraa 1m MOKHO BEPUTh KOMIIacy?»
(MarHuTHOE 1OJIE, IEHCTBUE METAJUIOB Ha
KoMmrac).

46 MarnuTtHoe moie.

47 Onpit «Kak «yBuaeTh» nosue?» (HarpaBieHUs
MarHMTHOTI'O TOJIs, CUJIOBBIC JIMHUH).

48 Urto Takoe Macca u Bec, YeM OTIMYAIOTCS APYT OT
Apyra.

49 Onsit «Beca u uyneca» u «Heecomocts 6€3
OpOHTHD (Macca M BEC ABMIKYIIIETOCS TEJIa).

50 WNuepuus u 11t uero ona Hy»kHa. OnbIT

«Uneprtupiii pommant» 1 «Kto nameme?» (0T
Yero 3aBHCUT CHJIA
WHEPIUN).

Heckyunas 6uosorust (20 u)

51 Y auBuTenbHas Hayka — Ouonorus. OCHOBHBIE
TE€PMUHBI.

92 V4eHble U NEPBOOTKPHIBATENHN B 001aCTH
6uonorun. OnbiT «Topmo3 as pacTeHui» (CBET B
JKU3HUPACTCHUH ).

53 JKuBble 1 He)xUBbIE OpraHu3Mbl. OTbIT
«JIaOupuHT A1 KapTOMIKK» (CBET HEOOXOAUM JIJIst
doTocuHTE3a).

54 Opranudeckuie BelecTBa: OEIKu, KUPHI,
YTJI€BOABI.

55 Omnpit «[TanmeHnt, ckopee, )uB?» (0€IKU U UX
GYHKITUH).

56 Mukpockor, ero ctpoeHre. MUKpoOHoIoTrHs -
OaKTEepHH U MJIECEHb.

57 Ombit «ITouemMy HYXKHO MBITh PYKU?» U
«B3aumooTHomeHs OakTepuil U TIIECEHU»
(u3ydeHue OakTepuit,

MHUKpPOOPraHU3MOB);

58 Crpoenue cemenu. Kak BoIpacTUTh pacTeHHe.

59 DKCHEepUMEHTHI € MPOpaIIUBaHUEM CEMSH
dacon.

60 JKuBas kieTka pacTeHHs U dKHUBOTHOTO.

61 Pacturensubiii Mup. OnacHble 1 OJIE3HbIE
pacTeHusi pOJTHOTO Kpasl.

62 OmnpiT «JIuctonucanue» (GoToCUHTES).

63 Mectnas dayna. [loBeeHue )KUBOTHBIX.
OmnacHbl€ )KUBOTHbIE U HACEKOMBIE.

64 OmnbiT «Kak gBuraercst ynurka?
(mpucnocobieHus A5l HepeaBUKECHHUS).

65 JKvBOTHBIN MUp Ha pa3HBIX KOHTUHEHTAaX 3€MJIH.




66 OmpiT «ITouemy He Mep3HYT KHTHI?», «llImerb 2
U Myxa» (OTJIMYHE XOJIOAHOKPOBHBIX U
TEIUIOKPOBHBIC
YKUBOTHBIX).
Hrorosbie 3ausaTus (34)

67 [Toasenenue utoros padoTsl 3a roa. Iloaroroka 1
K OTYETHOMY BBICTYIUICHUIO «3aHUMATEIbHBIC
HAYKN.
68 Hrorosast arrecranus B BUJE 3aIUTHI 2
TBOPUYECKOTO TpoekTa. OTYETHOE MOKa3aTeIIbHOE
BBICTYILUICHUE
00yJarmuxcs «3aHUMaTEIbHBIC HAYKHY.
Hroro: 85

Conep:xkanue nporpamMmmBbl.

[IporpaMMa IOMOIHUTEIBLHOTO OOpa30BaHUs «3aHMMATEIbHBIE HAYKW» HHTEIPUPYET B
cebe mporneaeBTUKY (PU3UKH, XUMHUH, Onosoruu, reorpaduu. OHa npegycMoTpeHa ans aerei 3-4
KJIACCOB, TO €CTh TAKOTO BO3pacTa, KOTJa MHTEPEC K OKPYKAIIIEMY MUPY OCOOEHHO BENHK, a
CIEIMAlIbHBIX 3HAHUH elleHe XBaTaeT. PeOEHOK ¢ pOXKICHHS OKPYKEH pa3InYHbIMU BEIIECTBAMU
U JIOJDKCH YMETh 00paIiaThCsi ¢ HUMH.

XapakTepHoil 0COOEGHHOCTBIO JIaHHOTO Kypca SBISIETCS €ro HaleJIeHHOCTh Ha
(dbopMHUpOBaHHME HUCCIIENOBATEIBCKUX YMEHUH MIIAIIIMX IIKOJBHUKOB, Pa3BUTHE JIOTMUECKOTO,
a0OCTpaKTHOTO MbINUICHUS. Ha OONBIIMHCTBE 3aHATHUN TPOBOJISATCS OIMBITHI, SKCIICPUMEHTHI U
HAOJIOZICHUSI 3a MPUPOJHBIMH SIBIICHUSIMH, CBONCTBAMU NPEIMETOB M BEIIECTB OKPYKAIOIIEH
Cpebl.

[Iporpamma HachllleHa TPAKTHUYECKUMH W JIabOpaTOpHBIMH paboTtamu, Oecemamw,
JUCKYCCUAMH, BUKTOPHMHAMH, TECTUPOBAHUEM, 3aHATUAMHU- IIYTEUICCTBUAMH, OJIUMIIMALAMU,
OTbITaMH, HAOTIOACHUSIMH, SKCIIEPUMEHTAMH, 3aIIUTON TBOPUYECKUX pabOT U MPOEKTOB, OHJIAIH-
HKCKYPCH, cCaMONpe3eHTalusIMHU, TBOPUECKUMH paboTamMu (MOJIeIMPOBAaHUE, PUCOBAHNUE, JICTIKA,
KOHCTPYMPOBAHUE), UHTEIJIEKTYaJIbHBIMUA UTPAMHU.

IIpencraBneHHas B NporpamMme CHUCT€Ma pa3HOOOPA3HBIX OMNBITOB U 3KCIEPUMEHTOB
CrocoOCTBYeT (POPMHUPOBAHUIO IIEJIEYCTPEMIIEHHOCTH, PA3BUTUIO TBOPYECKUX CHOCOOHOCTEN M
OPEANOCHIIOK  JIOTHUECKOTO  MBIIUICHUs, OOBEOUHSET 3HaHUS, TIOJyYeHHblE B  XO7e
AKCIIEPUMEHTHPOBAHHUS, TOMOTraeT c(hOpMHUPOBATh HABBIKM 0€30IIaCHOTO MOBEJCHUS B OBITY.

Hcnonb3oBanne MKT — TexHosoruii B mpouecce 0CBOSCHHs MPOrpaMMbl CIIOCOOCTBYET
(GOopMHUPOBAHNIO OCOOOTO THIA MBIIUIEHHS, XapaKTEPU3YIOIIErocs OTKPBITOCTbIO U TMOKOCTBIO
[0 OTHOIIEHHIO KO BCEMY HOBOMY, YMEHHMEM BUIETbh OOBEKTHI M SIBJICHHS BCECTOPOHHE B HX
B3aMMOCBS3H,CIIOCOOHOCTHIO HAXOAUTh AP (EKTUBHbBIE BAPUAHTHI PEIICHUS Pa3IMUHbIX TPOOIIEM.

[Iporpamma npenycmaTpuBaeT GopMuUpoBaHUE Y 00yJArOMIUXCS 00IIey4eOHBIX YMEHUN U
HAaBbIKOB, YHUBECPCAJIBHBIX CII0co00B JCATCIIPHOCT W KIIFHOYECBBIX KOMH@TCHHI/Iﬁ, YMCHUEC
CaMOCTOSITEIbHO U MOTHBUPOBAHHO OPTaHU30BBIBATH CBOIO MO3HABATENBHYIO NEATEIHHOCTh (OT
IIOCTAHOBKM II€JIEM J0 TOJIYy4YEeHUs M OLEHKH pe3yJbTara, HHTETPUPYET 3HAHUS XHMHH,
Ouwonorum, reorpaduu, TMO3BOJSAS CO3/[aTh TMOJIOKHUTEIBHYIO MOTHBAIMI0O K OOYUYEHHIO,
dbopMHpyeT y 00yUJaromuXCsl SKOJOTUYECKYIO0 TPAMOTHOCTb. )

Hcnonb3ys MeToIbl  MOJETUPOBaHMS, HAONIOJIEHHS, OSKCIEPUMEHTHPOBAHUA H
MIPOEKTUPOBAHUS B Ipoliecce 00ydeHus Mo JaHHOW Mporpamme, CO3Aar0TCs CBSI3U BHYTPEHHETO
MHupa pedéHKa ¢ OKpyxarolei cpenoil. Takum obpa3zoM, peOEHOK ycTaHABIMBAET JIMYHOCTHBIC
HMOLIMOHAIBHO OKPAIIEHHBIE CBSI3U C 00bEKTAMHU U SIBJICHUSMH OKPY>KAIOLIEr0 MUPA.

3-4 knaccwl (85 1)



IIpoexkTHas1 AEATEJBHOCTDH U €€ 3a/1a4u

UYro takoe mpoekt? I[loHsATHE MpOEKTa, OTIMYHME MPOCKTa OT COOOIICHUs, y4eOHOTrO
3agaHus M T.A. TUOBl U BUABI TPOEKTOB. [IpuMepsl ynadHbIX M HEyJadHBIX MpoeKToB. Kak
BBIOpaTh Temy mpoekta? TpeOGoanus k (opmyaupoBke (Ha3BaHMIO) IpoekTa. [IpakTmueckoe
OCBOCHHE BBIOOpa TeMbl IpoekTa. Cdero HauMHAeTCsl paboTa Hall MPOEKTOM. DTaIlbl MPOSKTHOM
NEeSITeTbHOCTH. 3HAKOMCTBO C TIOHSATHSMHE «ITPOOJIEMay, «IIelby, «3a1aday, «TUIoTe3a, COoCOObI
pewmerns npobieM. Mertoasl uccienoBanus. [IpakTuueckoe OCBOSHHE YKa3aHHBIX 3JIEMEHTOB
npoekTrpoBanus. [IpencraBnenne pe3ynbTatoB paboThl. [IPOEKTHBINM MPOMYKT KaK JIOTUYECKOE
3aBepIIeHHE MPOEKTHOW paboThl. Metoabl cOopa mH(poOpMaAIMU A OCYIIECTBICHHS MPOEKTA.
CniocoObl mpescTaBieHuss UHGOPMAIMK, BHABI HHGOPMAIMK B TEKCTE U OTOOp TpeOyemoii
uHpOpMaLnH.

Buner nestensnoctu: Ilpocmorp guiibMa «MHUIIKMHA Kallla» U OLIEGHOYHOE OOCYKICHHE
YIQYHOCTH/HEYJAaYHOCTH <«IIPOEKTa» W NPUYHMH, KOTOpble K 3ToMy mnpuBenu. OOcyxineHue
BbIOOpa U (popmynupoBkHM HazBaHusl mpoekTta. [Ipaktuueckas pabora mo (QopMyIHMpPOBAHUIO
Henen, 3aaay U runote3 npoekTos. [Ipaktuueckast «lIpeseHTanust npoekTa» ¢ AEMOHCTpaLuen
npuMepoB npe3enTtanuil. Jkckypcus B Lientp «Touka poctay.

«Xumus psiiom ¢ Hamm» (20 )

Tena u Bemecta. CTpoeHHE TBEPABIX, KUAKUX U Ta3000pa3HbIX TeJ. CBOWCTBA KUIAKHX
U ra3000pa3HbIX Tel. Monekynbl. B3aumozeiicTBre MOIeKyIB TBEPIBIX, KHUIKHX, Fa3000pa3HbIX
tenax. JAuddysus. BemecTBa yncTbie 1 cMecH, IPOCTHIE U CIIOKHBIE.

Bunel pgesarensHOocTH: MrpoBas BHKTOpPMHA Ha OIpPENEICHUE TEl U BEIIECTB.
OKCIIepUMEHTBl 0 H3YyYEHHIO CBOMCTB TBEPHBIX Tel, JKUAKOCTeH U ra3oB ((popma, oObem).
OKCHEpUMEHTHI 10 U3YYEHHIO JAe(opMaluu, YOPYrOCTH, IUIACTUYHOCTH. ODKCIEPUMEHTHI IO
pasfesieHuo cMecedl BeuwlecTB. M3rotoBineHue U3 IUIACTUIIMHA MOJEJIEH aTOMOB U MOJEKYII.
W3roroBneHue M3 IJIACTUIMHA MOJEJIENH MPOCTBIX M CIOXKHBIX BEIIECTB. DKCIEPUMEHTHI IO
muddy3un Bemects.JlabopaTopHoe 3aHsTHE «BemiecTBa pacTUTEIBHBIX OPIaHU3MOBY.

«I'eorpadus nas a10603HaTeabHBIX» (20 )

3auem HyxHa reorpadusi. Vctopust co3nanus komnaca. Mcropusi co3ganus rio0yca.
Camble HEOOBIYHBIE MECTa IJIaHeThl. DTaxku npupoibl. [loznanue Cudbupu. Iocnennue «bemnbie
nsaTHa». [loxBur 3emaenpoxosues. Pusndeckas kapra. Tonorpaduyeckas KapTa.

Buner nestensHoctn: Urpoas reorpaduueckas BUKTOpHHA. [IpakThueckoe 3aHsTHE
«OrmpeneneHue cTOPOH TOpU30HTa Mo komnacy». Ilpakrtuueckoe 3ansatue «Haiinum Ha riodyce».
UzroroBnenue moaenu «Itaxu npupoas». Urpa «lloznanne Cudbupu». N3roroenenue nocodus
«3emnenpoxonusl». Ilpaktuueckoe 3ansaTHe «YUTeHHe Qu3nueckoil kapThl». IIpakTHueckoe
3aHsTHe «CocTaBieHue TONorpapuuecKoil KapTb».

«®u3uka Ha KaxaoM mary» (20 1)

CocraB Bo3nyxa. ®Pusznueckue CBOWCTBAa Bo3ayxa (YHIpYrocTh, JaBjeHHE). 3HAuCHHE
BO31yXa Ul >KUBBIX OpraHu3MoB. M3MeHeHue cocraBa Bo3ayxa. IInoTHOCTE M pa3peXeHHOCTD
Bo3nyxa. ATMocdepHoe maBienue. bapomerp. HarpeBanme Bo3ayxa OT MOBEPXHOCTH 3EMIIH.
W3mMeHeHne TemmepaTypbl BO3dyxa ¢ BeICOTOH. OOpa3zoBaHue o0sakoB. OcaJk U MX BHJBIL.
CHeroBas JUHHUSI B TOpax, CHETOBbIE BEpIIWHBI, JeaHUKUA. Berep. Paborta BeTpa B mpupoje.
ITorona. Tunnunele npusHaku norofsl. Ilpenckazanue noronael. BausHue noroasl Ha OpraHu3M
yenoBeka. Tpu cocrossHUs Bojabl. l3MeHnenue oOwbema Boabl NpH HarpeBaHuu. Boma —
pactBopuTenb. PacTBOpuMbIe U HepacTBOpUMBIE BellecTBa. PacTBopsl B mpupoje. PaboTta Boibl
B mnpupoxae. OOpa3oBaHuWe Temiep, OBparoB, yIIeaud. 3HaYeHUWE BOABI B MPHUPOJIE.
Hcnonp3oBanne Bobl yenoBekoM. OXpaHa BOJBI.

Bunpl nesrenpHOCTH: DKcniepuMeHTHI «Bo3ayx 3aHUMaeT mMpoCTpaHCTBO», «JlaBimeHue
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BO3/lyXa». OKCIEPUMEHTHI, JOKa3bIBAIOIIME, YTO BO3JyX HMeeT Bec. M3mepeHue paBieHue
BO3JlyXa ¢ MoMoIislo Oapomerpa. Pemenne 3amad. ['otoBum mocoOusi «HapomHbie mpuUMETHI
MpEACKa3aHusl TMOTOJbl», «IOCIOBULBI M TIOTOBOPKM O mpupoae». MW3rorosieHue u
pa3BelIMBAaHUE KOPMYIIEK JUIsl MNTUL. OKCIEPUMEHTHl IO H3MEHEHHI0O o0beMa BOJIbI B
3aBUCUMOCTH OT TEMIIEpAaTypbl. DKCIEPUMEHThl IO M3YYEHHIO PACTBOPUMOCTH BELIECTB IPHU
pa3HBIX yCIOBUSIX.

«Heckyunasi ouoJiorus» (20 4)

[TouBa, ee obpazoBanue. PazHoobpasue nous. [lnogopoaue moussl. OOpabOTKa MOYBHI.
[TouBa u pactenus. Dpo3us Mo4B, ee BUAbL. OXpaHa MOYB. YCIOBUS KU3HU OPraHU3MOB: Cpefa
oOutanusi, ¢akrtopbl cpensl oburanua. Kierounoe crpoenune opranu3zmMoB. Kiertka.
YBenmuuurtenbHbie mpubopsl. PasHooOpasue oprann3zmoB. OIHOKIETOYHBIE M MHOTOKJICTOYHBIE
opranu3mbl. [lapctBa opranusmoB. [IpuumHBI cokpalueHus opraHu3moB. PasnenbHbiit cOop
Mycopa | ero JajbpHeimas nepepadoTka.

Buner nestenbHOCTH: DKCHEPUMEHTHI M0 HM3YYEHHIO CBOWCTB kHBOro. lIpakTuueckas
pabora «IloceB cemsiH. Pa3Hple cmocoObI mMoceBa M TIIYOWHBI 3aJIeIKU». YXOJ 3a paccaaoi
[[BETOB U OBOMIHBIX KyJnbTyp. [IpakThueckas paboTa MO HCIOJB30BAHUIO YBEIUYUTEIbHBIX
npubopoB.  3apucoBka  MHKpOOOBEeKTOB. IlpakTmueckas paboTra 1O  W3TOTOBICHHIO
MUKpOIIpEnapaToB. 3apuCcOBKa Pe3yabTaTOB HA0M0AeHUNH. MUKPOCKOMHS MPOCTEUIITHX.

H3roroBieHne miaakaToB Ha 9KOJIOTMYCCKYHO TEMY, OpraHu3anusg BBICTABKH IIJIAKATOB.
ﬂa6opaTopHoe 3aHATHUC «I/ISY‘ICHI/IG KOJIJICKIIUH ITIOYB)).

IIpoexTHAast 1esiTEJILHOCTD (3 4.)

3amnura MpoeKTOB, MHHH - IPOCKTOB

3 KkJjacc (85 v)
1. BBeneHue B 00pa3oBaTeIbHY0 mporpamMmmy (2 4)

Teopernueckas 4YacTb. 3HAKOMCTBO JE€TEH C MLEMsIMH W 3aJadyaMd OOBEIUHEHHS, C
MpaBUJIaMd TIOBEJIEHUs TPU TMPOBEACHUU OIBITOB, SKCIEPUMEHTOB, HAOMIOIEHUI; TEXHHKA
0€30MacHOCTH.

ITpaktrnyeckas yacts. [Tokas ¢punbsma «TpaBmMaTu3mM» U €ro 00CyKaeHHUE.
2. Xumus psiiom ¢ Hamu (20 1)

Teopernueckass 4actb. OCHOBHbIE TEpMHHBI XuUMHHM. IlpuMeHenue Xxumuu B
noBceIHEBHON ku3HU. OCHOBHBIE y4y€HblE M MEpPBOOTKphIBaTenu. Artom. Monekynbsl. Tpu
COCTOSIHUSL BEIECTB; TBEpZOe, XHUAKoe M Tra3oolOpasHoe. UTo Takoe Kpuctamisl. Boma u ee
cBOMCTBA. XMMHUYECKHE PpEAKLUUU: COCIAMHEHMS, DPAa3joKeHWs, 3amenieHus. UYro Ttakoe
KaTaJIn3aToOpbl U UHTMOUTOPBI, U JUI Yer0 OHU HY)KHBL. YTO Takoe cMech, pacTBOp, CYCIEH3Us,
KOJUIOUJIHBIM pacTBOP, 3MYJIbcHsl. KHCIOTBI M IIEN0YH, YTO 3TO TAKOE U JUISI 4YErO OHM HY)KHBI.
Yo Takoe MHANKATOPBI, JUIsl YETO OHU HYXKHBI. Y TJIEPOJ - BAXKHBIN 3JIEMEHT Ha 3eMIIE.

[IpakTnueckast yactb. OnbIT «/IBU)KeHHE MOJIEKYN >KMIKOCTH» (CpaBHEHHUE IBUKCHHS
MOJIEKYJI B XOJIOOHOW M TOpsiued Boxe); onbIT «Koyekuus KpucTamioB) U «XpyCTaJlbHbIE)
Aiila (CoCTOsIHME BELEeCTB); ONbIT «KueHnue xoao/1HOM BoAb» (CBOMCTBA BOJbI); ONBIT «B3phIB
B MakeTe» (XMMHUYECKUE peakiuH); ombIT «Jleraromue OaHOUKHM» (peakiust C BbIICICHUEM
YIJIEKHUCIIOro Ta3a); onbIT «CymneprneHay (peakiys pas3jiokeHus EPEKUCH BOJOPOIa; OIBIT

«[lennbrii (onTaH» (PK30TEpMHUUYECKAss pPEaKIus); OMBIT «MeXxaHW4YecKoe pa3/ecHHe
CMECH MpH IMOMOIIM BO3AYIIHOTO MIapuKa» (pa3[elieHne COJIM M MOJIOTOro Ieplia); OIbIT
«Ucuezaromuii  caxap» (BUIOBI CcMeceii M HX CBoiicTBa); ONBIT «CHETOOHBIH  KIEH»
(M3roTaBIMBaEM KOJUIOMIHBIM PacTBOPY; OMBIT

«Cmecr Macma u BOAbBID» (I/ISFOTaBHI/IBaCM Z-)MYJ'IBCI/IIO); OIBIT «Pe3rHOBOE SMIIO» (
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B3aMMOJICHCTBHE IIETOUN C KUCIOTOW); onbIT «HeBunumast xona»(B3aumoeiictsie hocopHoii
KHCJIOTHI X MOJIOKA); OTBIT «YMHBIA Hoa» (OMpeaeneHne coaepkaHue Kpaxmasia B MPOAYyKTax);
ombIT «lIBeTHBIC (aHTa3UM» (CTpOCHHE MOJEKYN MbLIa U MX CBOWCTBA); ombIT «CepebpsiHoe
aio» m «CBeuka W Marmyeckui crakany», «llomydeHue yriepoja M3 JUCTbEB PACTEHUI»
(yrimepon u ero cBOMCTBA)

3. I'eorpadus niaa a0603HaTeabHbIX (20 1)

Teopernueckass uyactb. Pasgensr reorpaduu (reonorus, MUHEpaJIOrHs, Kaprorpadus,
MeTeoposiorusi). TEeKTOHHMYECKHWEe TIPOIecChl BHYTPH 3eMJiM, 3emierpsiceHus. [lonesHble
uckonaemble. Jlparonenusie MuHepanbl. ['eorpaduyeckas kapra. [modyc. DimeMmeHTs penbeda.
Urto BHyTpH 3emiin. BynkaHsl.

IToBepxHOCTH 3eMiM: MaTepUKU U OKeaHbl. Mereoponorust — Hayka o noroje. O6naxa.
[Toronusle siBIEHMS.

[MpakTnueckass yacth. OkcnepumeHT «lomyboe HEO0» (mucmepcuss — TIPOIECC
pa3joXKeHUs CBeTa Ha CHeKTp); omblT «Ob6mako B OyThUIKe» (Kak GopMHUPYIOTCsS o0naka);
ombIT «KpyroBopoT BOJBI B IPHUPOJIe» (IIPOIECC MOCTOSHHOTO TEPEMEIICHUS BOJBI Ha 3eMIie);
onbIT «Kak mosiBisiercst pamyray (MpeoOMICHUE COTHEYHBIX JIy4ed B JOXIEBBIX KAIUISAX); OIBIT
«Pa3nuB HedTH B OkeaHe» (BIMsHHE He(DTH Ha KHUBBIC OpraHu3Mbl); onbIT «[loyemy omaceH
AticOepr?» (oTpuIaTenbHas poiib aiicOepra B JKU3HHM YEIOBEKA); OMBITHI C MECKOM M TIIHMHOM
(cBOMCTBA MECKa ¥ TJIMHBI); ONBIT «M3BepeHME ByJIKaHa» (MOICIbBYJIKaHA, IIOYEMY IPOUCXOIHUT
U3BEPIKEHHE); paboTa ¢ HAYYHOI JTUTepaTypoil, KOHTYPHBIMH KapTaMH, TJI00yCOM.

4, duszuka Ha KaxaoM mary (20 v)

Teopernueckas yacth. Dusmka, kak Hayka. Dusznyeckue mnpuOOPHI, QHUIUUECKHE
BEJIMYMHBI U Qu3ndeckue siBieHus. Cuiibl B NMPUPOAE — CHUJIA TPEHUs, CHJIA TSDKECTH, CUia
BBITAJIKMBAHUS, a’poJAMHAMuYeckas cuia. YTo Takoe Temwio M Kak OHO mnepenaércs?
OnekrpuuectBo. OT uero 3aBUCUT TOK? UTO Takoe AJIEKTpOMarHuWTHbIE BOJIHBI? MaruutHoe
nosie. Uto Takoe Macca 1 Bec, 4eM OTJIMYAIOTCS APYr OT Apyra. MHepuus u a1 4ero oHa Hy>kKHa.

[IpakTnueckast yacte. OnbIT «Kak «yBuAeTh» nosie?» (HarpaBlI€HUs MarHUTHOTO IOJIS,
CHJIOBBIE JIMHUM); ONBIT «Bcerga m MOXHO BepuTh Kommacy?» (MarHUTHOE IoJe, AeHCTBHUE
METauIoB Ha Kkommac); omblT «OOHapyXKeHHue SIEeKTPUUYECKOro ToJis»  (HalroaaeM
aNIeKTpUUeckoe mose); onblT «CobupaeM 3JeKTpocKkom» (cobupaeMm NpHOOp, MO3BOJISIOLINMA
NpUOIU3UTENIBHO H3MEPUTh AJIEKTPUUYECKUHM 3apsin); onbIT «lcrmapeHue TBEpAbIX BELIECTB»
(cOCTOSIHMSIBEILIECTB, BO3TOHKA); OMBIT «YTO MAeT W3 uaiiHuka?» (ra3o00pa3HOE COCTOSHHE
BenlecTB); onbIT «llepersruBanue cryna» (cnoxenue cui); onbIT «HepTHBIN pomuanT» u «Kto
naneiie?» (ot yero 3aBucuT » U «Kyna «ucdezaer» sHeprus» (IpeBpalieHu SHEPrHH); OIBIT
«Beca u uyneca» u «HeBecomocTh 0e3 opOUTHI» (Macca W BeC ABMIKYILIETOCS TeNa); OMBIT
«Bonpoc pedpom» u «Hsipstipiuk [lexapray (1aBiaeHue).

5. Heckyunas ouosorusi (20 4)

Teopernueckas 4vacTe. YIUBUTENbHAas Hayka — Ouonorus. OCHOBHBIE TEPMHUHBI.
VYyeHole M NEPBOOTKpbIBaTENM B oOsactu Ouonoruu. JKuBble U HEXHUBBIE OPraHU3MBI.
Opranuyeckue BellecTBa: O€NKH, KUPbI, yriIeBoabl. MUKpoOHOIOTUs - OakTepuu M IJIECEHb.
Mukpockorn, ero crpoenue. CrtpoeHne cemeHu. JKuBass KII€TKa pacTeHHsT M KUBOTHOTO.
Pacturensnbiil Mup. OnacHble U NOJIE3HBIE PACTEHMsI POJHOro Kpas. Kak BBIPacTUTH pacTeHUE.
JKvBOTHBI MUp Ha pa3HBIX KOHTHHEHTax 3emiH. MectHas (ayHa. [loBeaeHue >XKMBOTHBIX.
OnacHble )XMBOTHBIE U HaceKOMbIe. Kak yxaknBaTh 3a JOMalTHUM TUTOMIIEM.

[IpakTnueckast yactb. OnbIT «IlanuenT, ckopee, kUB?» (0€NKHM U UX (YHKIHMH); OMbBIT
«[louemy HyXHO MBITb PyKU?» U «B3aumooTHomIeHUs OakTepuil M IUIECEHU» (M3yueHHe
OaxkTepuil, MUKpOOpPraHU3MoB); omnbIT «JIlucronucanue» (porocunres); onbiT «JlabupuHT 114
KapTOIIKW» (CBET HE0OX0AUM /Ui POTOCHHTE3a); OnbIT «TopMO3 11t pacTeHuil» (CBET B XKU3HU
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pacrenuii); omblT «Kak gBuraercss ymuTKa?» (IpUCIIOCOOJICHMS I TEpPEeIBUKCHHUSA);
SKCHEPUMEHTHI C IpopalMBaHueM ceMsH (¢aconn; onbIT «[louemMy He MEp3HYT KUTBI?» H
«IIImenp n Myxa» (OTIMYKE XOJIOJHOKPOBHBIX U TEIJIOKPOBHBIE JKUBOTHBIX ).

6. HNTorosbie 3ansaTus (3 4)

Teopernueckas yactb. IloaBenenue utoroB padotel 3a rox. I[loaroroBka K OTYETHOMY
BBICTYIIJICHUIO «3aHUMATENIbHbBIE HAYKH.

HpaKTI/I‘-IeCKaSI 4acCTb. Hrorosas arrecraliud B BHUAC  3alllUTBI  TBOPYECKOI'O
IIPOCKTA. OTyeTHOE mMOKa3aTeIbHOE BBICTYIIJICHUE O6yanOHlHXCH

«3aHUMaTENbHbIE HAYKN.

Oxuaemblie pe3yJibTaThl:

Obyuarowuecst O0NICHBL 3HAMDb !

- 4YTO U3y4aeT OMOJIOTHs, KaK HayKa;

- pacTeHusl, UX BUJBI, YCIOBHUS HEOOXOAUMBIE JJISl pOCTa, YAaCTH PACTCHUIA;

- )KUBOTHBIE, UX BUJIbI, CpeIa OOUTAHUS, YCIOBUS )KU3HHU;

- CTPOCHHE MUKPOCKOIIA, €F0 OCHOBHBIE YaCTH;

- YTO U3YyYaeT XUMHsI KaK HayKa;

- OCHOBHBIE 3JIEMEHTBI CTPOCHHSI BEIIECTBA - SJIEMEHTAPHBIC YAaCTHIIBI - aTOM U MOJICKYJIa;
- arperaTHbIE COCTOSIHHSI BELIECTB U UX MPEBPAILlCHUSI.

o Obyuarowuecsi O0ONHCHLL YMEMb !

- OTJIMYATh SIIOBUTHIC PACTEHUS OT JIEKAPCTBECHHBIX;

- [TOJIb30BAThCS CIIPABOYHUKAMH-OTIPEICTTUTEIISIMU;

- [10JIb30BaThCS MUKPOCKOTIOM CaMOCTOSITENIBHO;

- IPOBOJIUTH CAMOCTOSITEIIHHO TPOCTEHIIINE OTBITHI U AKCIIEPUMEHTHI,

- IPOBOJIUTH OMBITHI 110 BRIPAIIIMBAHUIO KPUCTAIIIOB B IOMAIIIHUX YCIOBUSIX.

Obyuarowuecs 6yoym 3Hamv: IPUMEPHl PU3NUECKUX MTPUOOPOB, HU3UUECKUE BETUYHH U
buznyeckue SBICHUI, TOHUMATh, B UYeM HX OTIHYHS;

- OT Y€ro 3aBHUCHUT CHUJIA TSKECTH;

- 4TO TAKO€E TEIUIO U KaK OHO Iepenaércs;

- HOHATHE PJIEKTPUYECTBA U AJIEKTPOMATHUTHBIX BOJIH;

- BUJIBI TIOJIE3HBIX UCKOIIAEMBIX U MUHEPAJIOB;

- pa3JIMYHbIE CTUXUIHBIE OCICTBHS M CIIOCOOBI JEHCTBUA B CTydae OMacHOCTH,
- IOHSTUE «CO3BE3IUE», BUJIBI HEOECHBIX CBETHII B IOPSIKE YIAIEHHOCTH OT 3eMIIH;
- CTOPOHBI CBETA;

- IPUHITUIIBI OPUEHTHPOBAHUS HA KapTe U TIodyce;

- IOHSITHE CYTOK, MPUYHUHY CMEHBI JTHSA U HOYH;

- IOHATHE T'OJ1a U U3MEHEHUS B IPUPOJIE B Pa3HbIE BpEMEHA I'0/1a;

- OCHOBHBIE CJION 3eMJIH, MaTePUKH U OKE€AHbI 3eMJIH;

- OCHOBHBIC ITPUPOJHBIC SABJICHUS.
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Obyuarowuecst 6y0ym ymems:

- [IOJIb30BAThCS KApTaMH | TJI00yCOM;

- pa3nuyaTh Ha KapTe AIEMEHTHI penbeda;

- CAMOCTOSITEJIbHO MIPOBOIUTH MTPOCTEHIIINE OMBITHI, IKCIIEPUMEHTBI M HAOJIIOICHUS;
- [10JIb30BAThCsl PUBNICCKUM 000PYIOBAHHEM;

- CAMOCTOSITEJIbHO TI0JIb30BAThCSl HAYYHOM M CIIPABOYHOM JINTEPATypOH;

- OIIPEICIISITh CTOPOHBI CBETA 110 KOMITACY;

- IOATOTOBUTH MPOEKT MO BHIOPAHHOM TeMe, CPOPMYIUPOBATH TUIIOTE3Y U 3a/1a4uM i e€
UCCJICI0BAHMS;

- 3aIIUTUTH CBOM IIPOCKT IIEPEA CBEPCTHUKAMMU.

IInanupyemsle pe3yJibTaThl

B pesynbrate m3yueHus Kypca «3aHMMATENbHBIC HAyKH» OOydYarolmuecss Ha CTYICHH
Ha4yaJIbHOTO 00IIIer0 00pa30BaHuUs:

-1I0JIy4aT BO3MOXKHOCTb pacCIIMPUTh, CHUCTEMAaTHU3UPOBAaTh M YIIyOUTb MCXOJHBIE
IPEICTaBICHUS O IPUPOIHBIX OOBEKTAX U SBJICHUAX KAK KOMIOHEHTAX €IMHOI0 MUPA, OBJIAJICIOT
OCHOBaMU MPAKTUKO-OPUEHTUPOBAHHBIX 3HAHUM O NMpHUpOJIE, MPUOOPETYT LENOCTHBIN B3IV HA
MHp,

- IPHOOPETYT OMBIT AMOIUOHATBHO OKPAIIEHHOTO, JIMYHOCTHOTO OTHOIICHUS K MHpPY
IIPUPOLBL,

- [IO3BHAKOMATCA C MCTOAAMHU H3YUYCHUS IIPUPOABI U O6HI€CTB3,, HAa4YHYyT OCBauBaTb
YMCHUA TIPOBOAUTH Ha6J'IIOI[eHI/I$I B IIpUpoAC, U3MCPCHUA, CTABUTH OIIbIThI, HAY4YaTCsA BUACTH U
MMOHUMATb HEKOTOPBIC NPUINHHO-CICACTBCHHEBIC CBA3U B OKPYKAIOIICM MUPEC;

- [I0JIyyaT BO3MOXKHOCTh IpHoOpecTH Oa3oBble ymeHust pabotsl ¢ MKT cpencrBamu,
novcka MHQOpMAIMM B 3JEKTPOHHBIX HMCTOYHHMKAX M KOHTpoJupyemMoM MHTepHeTe, Haydarcs
CO3/1aBaTh COOOIEHUS U TPOEKTHI, TOTOBUTH U MIPOBOIUTH HEOOIbIIINE MTPE3CHTALIUH.

JInyHOCTHBIE YHUBeEPCAJIbHbIE YUeOHbIe JelcTBUA
YV yuenuxa 6yoym cgpopmuposanvi:

- y4eOHO-TI03HABATEIbHBIM WHTEPEC K HOBOMY YYeOHOMY MaTepuainy U crocodam
pelIeHuss HOBOM 3a/1auu;

- OpHMEHTAallMsd Ha NOHMMaHWE IPUYMH YCIIEXa BO BHEYPOUHOHM JEATEIBHOCTH, B TOM
YluCJIE HAa CaMOaHaJIM3 W CaMOKOHTPOJIb pPE3yJbTara, Ha aHaJIW3 COOTBETCTBUSA PE3YJIbTATOB
TpeOOBaHUSAM KOHKPETHOM 3a7auu;

- CIOCOOHOCTh K CaMOOIICHKE Ha OCHOBE KPHUTEPHUEB YCIECHUIHOCTH BHEYPOUYHOU
JESITEIbHOCTH.

'J'IIO603H3.TCJ'ILHOCTL, 0006pa3I/ITCHLHOCTB IIpU BBIITOJIHCHUU paBH006pa3HLIX 3aJaHui
HpO6J’IeMHOF0 H 3BPHUCTHUYCCKOT'O XapaKTEpa,

- IEJIEYCTPEMIIEHHOCTb, YMEHHMS IPEOJO0JEBAaTh TPYAHOCTH — BAaXKHBIX KAauyecTB B
IPAaKTUYECKOHN NeSATEIbHOCTH JF000T0 YelIOBEKa,

- CaMOCTOATCIBHOCTDb C}DK,Z[CHHIZ, HE3aBUCUMOCTDb U HCCTAHAAPTHOCTb MBINIJICHUA.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
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Yuenux Hayswumcs.:

- INIaHUPOBATb CBOU ﬂeﬁCTBHH B COOTBETCTBHUH C IOCTABJICHHOM Sanaqeﬁ N YCIOBUAMU €€
pcajmsanuun, B TOM YHUCJIC BO BHYTPCHHEM ILJIAHC,

- YUUTBIBAaTh YCTAHOBJIEHHBIE IPAaBUJIA B IJITAHUPOBAHUU U KOHTPOJIE CIIOCO0a peleHMs;
- OCYILIECTBJIATh UTOTOBBIN U IIOIIArOBBIM KOHTPOJIb 110 PE3YJIbTaTY;

- OIICHUBATh IPABWJIBHOCTh  BBIMOJIHCHHS  JICHCTBUSA HA  YpPOBHE  aJCKBATHOM
PETPOCTICKTUBHOM OIIEHKHA COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSAM JTaHHOW 3aaul U 3aJa9HOMI
obnacty;

- QICKBaTHO BOCIIPUHUMATBH IIPEUIOKEHUS U OLICHKY YYUTENEH, TOBApUILEH, pOJAUTENICH U
JIPYTUX JIIOJICH;

- pa3nuy4aTth crocod U pe3ysabTar JeHCTBUS.

o Yuenux nonyuum ozmoosrcnocms nayuumuocs:

- B COTPYIHMYECTBE C YUUTEIIEM CTaBUTh HOBBIC YUCOHBIC 3a/1a4H;

- IPOSIBJISITh TO3HABATENIbHYIO MHUIIMATUBY B YU€OHOM COTPYTHHUYECTBE;

- CaMOCTOSITEJIbHO AJIEKBATHO OLICHUBATH MPABWJIBHOCTh BBINOJHEHUS JICUCTBUS U
BHOCHTb HEOOXO/IMMbIE KOPPEKTUBBI B UCIIOIHEHHE, KaK 110 XOJly eropeain3aluu, TaKk U B KOHIIE
NENUCTBUSL.

ITo3HaBaTebHBbIE YHHBepcaJlbHbIe y4eOHbIe AeiicTBUSA
Yuenux nayuumcs:

- OCYILIECTBJIATh MOUCK HEOOXOAMMOH HH(OpPMAIMK I BBINOJIHEHUS BHEYPOUHBIX
3aJaHUii C UCIOJB30BaHUEM YYEOHOH JHMTEpaTypsl W B OTKPHITOM HH(POPMAIHOHHOM
MPOCTPAHCTBE, DJHIMKIONEAWMA, CHPABOYHUKOB (BKJIIOYAs OJCKTPOHHBIE, LU(POBHIE),
KOHTPOJIMPYEMOM IpocTpaHcTBe MIHTEepHETAa;

- OCYILIECTBJIATH 3anMCh ((pUKcaryio) BHIOOPOUHOIM HH(OpMALIUU 00 OKPYKAIOLIEM MUPE U
0 cebe caMoM, B TOM 4Hclie ¢ ToMOIbio nHCTpyMeHToB UKT;

- CTPOUTH COOOIIEHHMSI, TPOEKTHI B YCTHOW U MUCBMEHHOH (opme;
- IPOBOJUTH CPAaBHEHUE U KJIACCU(PHUKAIIUIO IO 3a/laHHBIM KPUTEPUSIM;
- YCTaHABJIMBATh [IPUUYMHHO-CIIEICTBEHHBIE CBA3H B U3y4a€MOM KpYTe sIBJICHUH;

- CTPOUTH pacCyxAcHUsI B (popMe CBSI3M MPOCTHIX CYX IACHUN 00 00BEKTE, €ro CTPOEHUH,
CBOMCTBAX M CBSA3SX.

@) Yuenux nOJIyyum 603MOINCHOCNb HAYHUNIbCA!

- OCYIIECTBIIATh PACIIMPEHHBIH MOUCK MH(OPMAIMK C MCIIOJIB30BAaHHEM PECYpPCOB CETH
WHTepHeT;

- 3aIUCBHIBaTh, (PUKCHpOBaTh HHGOPMAIMIO OO0 OKpYXKAloIIeM MHpPE C MOMOILBIO
nHctpymentos UKT;

- 0CO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHHS B YCTHOM U MUCBMEHHOH (opme;

- OCYHIIECTBJISITH  BBIOOp Hambonee d(h(PEKTUBHBIX CMOCOOOB pelieHus 3a7ad B
3aBUCHUMOCTH OT KOHKPETHBIX YCIIOBU;

- OCYHIECTBJIATE CHUHTE3 KaK COCTAaBJICHUEC 1CJI0ro wus tIEflCTeI\/JI, CaMOCTOATCIBbHO
A0CTpanBast U BOCIIOJIHAA HCJOCTAOIINC KOMIIOHCHTBI;

- OCYHIECTBJIATE CPABHCHUC, KJ'IaCCI/I(l)I/IKaHI/IIO, CaMOCTOATECIBbHO BI)I6I/Ipa$I OCHOBaHUA "
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KPUTEpUU I YKa3aHHBIX JIOTHYECKUX OIECPALIN;

-CTPOUTH JIOTMYECKOE PAaCCyKJICHUE, BKIIOYAIONIEE YCTAHOBJICHUE MNPUYMHHO-
CJIEJICTBEHHBIX CBI3EH.

KoMMmyHMKaTHBHBbIE YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHS
Yuenux nayyumcs:

- aJICKBaTHO HMCIOJIh30BaTh KOMMYHUKATHBHEIC, MTPEXK/IE BCETO — PEUEBbIC, CPEACTBA IS
peIIeHUs Pa3IMYHbIX KOMMYHUKATUBHBIX 33/1a4, CTPOMTh MOHOJIOTHYECKOE COOOIIECHHE, BIIAJICTh
JUAIOTHYECKON (POpMOI KOMMYHHKAIIMK, WUCIOJB3Ys,, B TOM YHCJIE CPEJICTBA U HMHCTPYMEHTBI
UKT uancTaHIIHOHHOTO OOIIEHHUS;

- IOIIyCKaTh BO3MOKHOCTb CYIIECTBOBAHHUS Y JIIOJEH pa3IMYHBIX TOYEK 3pEHHs, B TOM
YuCIe HE COBMAJAIOIIMX C €ro COOCTBEHHOM, M OPMEHTHPOBATHCS HA TMO3UIUIO MapTHepa B
OOIIEeHNH U B3aUMOJICHCTBUN;

- YYUTLIBATHL PA3HBIC MHCHUA U CTPEMHUTHCA K KOOPAHWHALIWH PA3JITUYHBIX HOSI/IIII/Iﬁ B
COTPYAHUYCCTBC,

- hopmynupoBaTh COOCTBEHHOE MHEHHE U MTO3UIIHIO;

- 10roBapuBaThCA U IIPUXOAUTH K O6I.[I€My PCIICHUIO B COBMECTHOM ACATCIIBHOCTH, B TOM
YHUCJIC B CUTyalluH CTOJKHOBCHUA UHTCPECCOB,

- 3a/1aBaTb BOIIPOCHI;
- UCIIOJIB30BaTh pC€Yb IJIA PCryIdluu CBOCTO IIGfICTBPIH;

-aJIcKBaTHO  KCIIOJIb30BaTh  pEYEBbIC  CPEACTBA  JUIA  PEUICHUS  PAa3JIMYHBIX
KOMMYHHKATHBHBIX 33724, CTPOUTh MOHOJIOTHYECKOE BBICKA3bIBAHHE, BIIAJICTh JUATIOTUICCKOU
dbopmoii peuw.

@) Yuenux nOJIy4yum 603MOINCHOCNb HAYHUNIbCA.!

- YUUTBIBATh U KOOPJUHUPOBATH B COTPYAHUYECTBE OTIIMYHBIE OT COOCTBEHHOMN MO3UIIUU
JIPYTUX JOJEH;

- YYUTBIBATb Pa3HbIC MHCHUS U UHTCPCCHI U 000CHOBBIBATH CO6CTBCHHYIO IMO3UIIHUIO,
- IOHUMAaTh OTHOCUTEIILHOCTh MHCHHUM U MoaAXO0J40B K pCHICHUTO HpO6J’IeMI>I;

- aprYMEHTUPOBATh CBOK MO3MIUI0 U KOOPAWHUPOBATH €€ C MO3ULUSAMU NApTHEPOB B
COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOUIEATEITHOCTH;

-3aJlaBaTh BOIIPOCHI, HEOOXOIMMBIE i OpPraHU3allMM COOCTBEHHOW MIEATENbHOCTH WU
COTPYJIHUYECTBA C TAPTHEPOM;

- OCYIIECTBIISATh B3aUMHBIH KOHTPOJIb U OKa3bIBaThb B COTPYIHUYECTBE HEOOXOAMMYIO
B3aMMOIIOMOIIIb;

- aJICKBATHO UCIIOJIL30BATh PCUb JJI INIAHUPOBAHUA U PETYIALIUN CBOEH ACATCIIBHOCTH,

- aJIeKBaTHO  MCIIOJIb30BaTh peyeBble cpeAcTBa Uid  3(PGEKTUBHOTO  peIIeHUS
pa3sHOOOpa3HbIX KOMMYHHKATHBHBIX 3a/1a4.

IIpenmeTHble pe3yJibTaThI

- IEPEHOCUTH CBOOO/THO, IITMPOKO 3HAHUS C OJHOTO SBJICHHS Ha IPYToOe;
- 0TOMpaTh HEOOXOAUMBbIE 3HAHUS U3 0OJIBIIOr0 00BbEMA HH(OPMALINH;
- KOHCTPYUPOBATh 3HAHUS;

- [I0JIb30BATHCSA OHIUKIONCAUAMH, CIpaBOYHHKAMH, KHUTaMU 06mepa3BHBa}omero
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Xapakrepa;

- BBICKa3bIBaTh COACPKATCIbHO CBOKO MBICJIb, HJICTO;

- popMyIHpOBaTH MPOCTHIE BHIBOABI HA OCHOBE JIBYX — TPEX OIBITOB;
- penIaTh CaMOCTOSITEIbHO TBOPUECKHE 33/1aHUsI, YCIOKHSIS UX;
- cBOOO/IHO BIIA/IETh ONEPAIIIOHHBIMU CITIOCOOAMU YCBOCHUS 3HAHUA;

- ICPEXOaAUTh CBO6OI[HO OT IIPOCTOT'0, YaCTHOI'O K boiee CII0OKHOMY, 06meMy.

Ilocne usyyenuss 0aHHO20 Kypca no peaiuzayuu OCHOBHOU yeau o0yyaruuecs 00aNCHb

3HAmMbs.

- Uro u3ydaroT npeaMeTsl (GU3UKH, XUMHH, ONOJIOTHH, aCTPOHOMHUH, reorpaduu?

- CBoiicTBa BEINECTB, HCIONB3YEMBIX B OBITY, MEAWIMHE, CTPOUTEIBCTBE M T.I.,
oOpamiarbes ¢ JaHHBIMU BellecTBaMH, cooutoas npasuia Th.

- Ucroputo pa3Butusa xumuu, GU3UKH, OMOIOTHH, reorpaduu.

- BiusiHue yenoBeka Ha PUPOLY.

- HpI/ISHaKI/I XUMHNYCCKHUX U (1)I/ISI/I‘ICCKI/IX SIBJICHUM.

- KpyroBoport BeliecTB B BO3/lyXe, B BOJIE U 36MHOM KOpe.

- Obyuarowuecs 00JHCHLL yMemb:

- OtinyaTh IMPOCTOC BEUICCTBO OT CJIOKHOI'O, BCIICCTBO OT CMCCH.

- OTnyate (I)I/ISI/I‘IGCKI/IG SBJICHHUA OT XUMHWYCCKHUX.

- PaGoraTh ¢ mpocTeimmm XuMHIecKUM 000pyT0BaHHEM.

- HJ'IaHI/IpOBaTB " IIPOBOJUTH HpOCTGfIHIHG OKCIICPUMCHTHI.

- OnuceIBaTh SIBIEHMUS.

Opranmaunonno — neaarornieCKkue ycjioBus

MarepuajabHo-TexHu4yeckasi 0a3a IllenTrpa o0pazoBanusi ecTeCTBEHHO-HAYYHOU U

TeXHOJIOrn4ecKko HanpaBJjieHHocTel «Touka Poctay

Ha ocHoBaHum rocynapcTBeHHOro konrpakra ot 10.04.2023 Ne 55-57-26/23

HaumenoBanue HUMyHIeCTBa

Kom-Bo(mmT.)

1 Muxkpockon Opto-Edu A11.1512-1.3M ¢
BHUICOOKYJIsipoM 1.3 Mn

1

Ha ocHoBanuu rocynapcresennoro konrpakra ot 09.03.2023 Ne 55-57-1_23

HaumenoBanue HUMYHICCTBA

Komn-Bo(tr.)

1 Hoyt6yk DEPO VIP C15A11

5

Ha ocHoBanum rocygapcrBeHHoro konrpakra ot 10.03.2023 Ne 55-57-2_23

HaumenoBanue HUMYHICCTBA

Komn-Bo(tr.)

1 Ha6op OI'D/ET'D (xumus) Habop mocyasl u
MIPUHAIIICKHOCTEH (MUKpOIabopaTOpus)

1
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HanmenoB | 3HaueHne XapakTEpUCTHKU En. Kon-Bo
aHue u3M.
XapakTepH XapakT
CTHKH epucT
UKU
Cocras [Tasiouka cTeKyIsIHHAS LIT. 1
Habopa: 3akuM MpoOUPOUHBIN IT. 1
CnupTroBKa IIT. 1
nabopaTopHas Majas
Boponka koHndeckas TIT. 1
Becrr maboparopasie anekTporHbie, 200 T TIT. 1
[Tpobupka [1X- 14 IT. 10
Crakan Beicokui ¢ HocukoM BH-50 ¢ meTkoi IIT. 2
Hunuaap uaMeputeabHbiid 2-50-2 (CTEKISHHBIN, C IPUTEPTOR IIT. 1
KPBITITKOM )
HTtatuB mist mpobupok Ha 10 rHE3N IT. 1
HInarenp-noxedka HIT. 3
Habop ¢makoHOB /1 XpaHEeHHUS PACTBOPOB U PEaKTUBOB (COCTOUT | IIIT. 5
n3 6 guakoHOB, 00BeM (prakona 100 mi)
Habop ¢iakoHOB 111 XpaHEHUs paCTBOPOB U PEaKTHBOB (COCTOUT | IIT. 10
n3 6 duakoHoB, 00beM (axona 30 mir)
HunuHap ¢ HocHKOM B 00beMHON TIKaoi, 00seM 500 mi IIT. 2
CrakaH BeICOKHH, 00beM 500 M IIT. 3
Epmr 115 MBITBS IpoOHPOK IIT. 3
Epm 115 MbIThs KONIO T 3
Xamnat Oenbiid X/0 HIT. 2
IlepuaTku pe3nHOBBIE XUMHUUECKUE CTOMKHE LIT. 2
OYKH 3aIIUTHBIE IIIT. 1
OunbTpsl OyMaxKHbIC IIT. 100
["oproyee aJist CIUPTOBOK hij 0,33
Juctunnuposannast Bojia, S0 M. IT. 1

Ha ocHoBaHuHU rocyaapcTBeHHOro KOHTpakTa ot 28.03.2023 Ne 55-57-18_23

HanmMenoBanue nmytiecTBa Kon-Bo (1mT.)
1 udposas 1abopaTopusi o OUOJIOTHH 3
(yuenmueckas)
2 Lndposas madopatopust mo xuMuu (ydeHudeckas) | 3
3 Ludposas nadoparopust o ¢pusuke (yueHndeckas) | 3
Haumenos
Nen/m | anme HanmMeHoBaHUe XapaKTepUCTHKU 3HaveHue XapaKTePUCTUKU
TOBapa
1. Hudposas | Tun noap3oBaTens OoOyuatomuiics
nabopatop [IpenmeTHast ob61acTh Bbuomorusa
gﬂ 1o ObecnieunBaeT BhIIOIHEHHE JTabopaTopHbIX | COOTBETCTBHE
HOJIOTHH .
0710 paboT mo OMoIOTHH Ha yPOKaX B OCHOBHOM
HUY .
(yacrraec IKOJIE ¥ IPOEKTHO-HCCIIEA0BATEIbCKOM
Kast
ast) JEATETLHOCTH 00YYIaIONTHUXCsI
. | becnpoBoJIHON MyJIbTUAATYUK 10 7
ToBapHbIH

ouoor 1K, BCTPOCHHBLIC NATYUKH, HIT.
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3HaK:
«Apxumen
»

Twumn maTynkKoB

I[aT‘lI/IK OTHOCHTEIBLHOM BJIa)KHOCTH

JlaT4uK OCBEIIEHHOCTH

Hatuuk ypoBHs pH

Jatunk Temmnepartypsl
HCCIIETyEMOM CpEBI

JaTuuk yckopeHus

JaTuuk Temneparypsl
OKpY>Karollen cpe/ibl

Hatuauk GPS
MynbTHAATYMK OCHAIEH NOMoTHUTENbHBIH | COOTBETCTBHE
moptoM miniDINS mi1st moaKIFoYeHIS
BHCIIHHX JIaTYNKOB
B03M0>XHOCTH MOKITIOYEHHS JaTYUKOB Hanwuue
CTOPOHHUX NPOU3BOJAUTEICH
I"abapurHsie pasmepsr kopiryca ([ x LI x 88x64x29
B) mynpTHIATYHKA, MM
Kopmyc BbINIOTHEH U3 TUTOTO TIACTHKA

CooTtBeTcTBUE
METOJIOM TOPSIYEro JINThS TOJI IaBJICHHEM
Hcnonr3oBanne AeTanei, H3roTOBICHHBIX
Ha yCTPOMCTBax TPEXMEPHOM ME€UaTh CooTBeTcTBHE
(nanpumep, 3D mpuHTEpBHI) HE TOMyCKAETCsI
O0weM BeTpoeHHOM aMaTi, M6 2
KommuecTBO coxpaHEeHHBIX Pe3yIbTaTOB 127

U3MEPEHUH B IAMATH MYJIbTHIATYMKA BO
BpeMsl aBTOHOMHOHW paboTBhI, IIT

IlepeHoc coxpaHEHHBIX PE3yIbTaTOB
W3MEPEHUN HA KOMIIBIOTEP

no USB, o Bluetooth

Jwnamnazon usmMepeHus gaTauka ot 0 mo 100
OTHOCHUTEJILHON BIAYKHOCTH, %

To4YHOCTh JATYMKA OTHOCHTEILHOM 3,5
BJIIQXKHOCTH, %0

Pa3pemenre qatunka OTHOCUTEITHLHOM 0,1
BIIAKHOCTH, %

TouHOCTh JaTYMKA OCBEIIEHHOCTH, %0 +15
Pa3penienne naTyrka OCBEIIEHHOCTH, JIK 1

Hunanazon Nel usmepenus naTunka or 0 mo 1 000
OCBEIIEHHOCTH, JIK

Jwnamnazon Ne 2 uamepeHus gaTanka ot 0 mo 20000

OCBCIICHHOCTH, JIK

Hunanazon Ne 3 uzmepeHus gaTdyvuka
OCBEIIEHHOCTH, JIK

ot 0 1o 188000

Jwnamnaszon usmepenus natauka yposas pH, | ot 0 go 14
pH

TounocTs patunka ypoBHs pH, % +2
Paspemenne narunka yposHs pH, pH 0,01

Jwnana3oH nu3MepeHus gaTauka
TEeMIEPaTypsl uccienyeMoi cpeipl, °C

ot -50 mo +180

Tounocts garyuka, °C +2
Paszpemenne gatanka, °C 0,1
Iloxazatenu matunka yckopenusi Nel, g +2
IloxazaTenu matunka yckopeHusi Ne2, g +4
Ilokazarenu patunka yckopeHust Ne3, g +8

Tounocts gaTumka, % +3
Pasperienue naryrka, ¢ 0,01
JlnamazoH u3MepeHus gaTanka ot -20 1o +60
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TEMIEPATyphl OKpyXkaromen cpenpl, °C

TounocTh gaTunka, °C +1
Paspermienne garuunka, °C 0,1
GPS matuuk BCTpOCHHBINH Hanuuue
Ka6ens muau USB coenuHuTEIBHBII Hanuuue
3apsinHoe ycrpoiictBo ¢ rHe3goMm USB Hannune
USB aganTep ajs1 0eCIpoBOIHOTO 4.2

noakrodeHus Bluetooth, Bepcust

I[OHOJ'IHI/ITCJ'ILHLIG MaTcpuajibl B KOMIUICKTE

CrpaBoYHO-METOUYECKHUE
MaTepHai: KOJIUIeCTBO
MPEACTABICHHBIX padoT 10
ouomnoruu 30 1.

O06mwem cocraBnseT 132 cTpaHULEbI,
dhopmata A4.

IIporpamMmMHOe oOecriedcHIe

Kpatkoe pykoBoacTBO 1O
OKCILTyaTalliu: B IBETHOM
HCHOJHEHUH

IInacTUKOBEIN KEHC,
o0ecrneynBaroIuii BO3MOKHOCTD
XPaHEHUS ¥ TPAHCTIOPTUPOBKH.

udposas BuageokaMepa Ha THOKOM
METAJUIMYECKOM HITATHBE

Hanmune

CKOpOCTb 3aIKcH BUJIEO, KaJlp/ceK 30
IToanepxkuBaeMble oneparronnbie cucremsr | Windows, Mac, Linux
Yron 0630pa KaMephbl, TpagycoB 50
Paspemienne mudpoBoii BUaeoKkaMepsl, 0,3
Mnukc
Ludposas | Tun nons3oBarest Oobyuaromuiicst
nabopatop | [IpenmerHas 061acTh Xumust
us 1o ObecneunBaet BeIIoJaHEHUE JabopaTtopHblx | CooTBETCTBHE
XUMUHU paboT o XUMHH Ha yPOKax B OCHOBHOM
(Y4EHUYEC | mIKOJIE U TIPOEKTHO-HUCCIIEN0BATEBCKOM
Kas) JeSITEIbHOCTH 00YJaIOIINXCS
becnpoBoaHOM MyIbTUAATYMK IO XUMHUH, 6
ToBapHbIil | BcTpoeHHBIE IATYMKY, MIT.
3HaK: Tun naTyukoB Hatuuk ypoBHs pH
«Apxumes JaT4yuk seKTpudecKon
» MPOBOJUMOCTH

JaTuuk Temneparypsl
HCCIIETyEMOM CpEIbl

JlaTuuk-KosopuMeTp

JlaTuuk TemnepaTypsl
TEPMONAPHBII

JaTuuk Temneparypsl
OKPY>KaroIeH cpeabl

MynbTHIATYMK OCHAIIEH JIOTIOTHUTEIBHBII
noptoM miniDIN ais oaKIr0ueHus
BHEIIHUX JaTYHKOB

CoOTBEeTCTBUE

Bo03M0XHOCTE TOIKIIIOUEHUS K
MYJIbTHIATYUKY JaTYUKOB CTOPOHHUX
MIPOU3BOIUTEINIEH

Hanuuue

I"aGaputHsie pa3mepsr kopiyca ([ x I x
B) mynpTHIaTYMKA, MM

88x64x29

KOpHyC BBITIOJIHCEH U3 JIMTOI'O IINTACTHUKA
MCTOJOM I'OpAYEro JUThA 104 JaBJICHUEM

CoOTBeTCTBUE
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Hcnons3oBanue ,I[CTaJ]Gﬁ, HU3roTOBJICHHBIX

Ha yCTpOUCTBax TPEXMEPHOM MeyaTu CooTBeTcTBHE
(manpumep, 3D npuUHTEPHI) HE TOMYCKASTCS

O0BbeM BCTPOSCHHON TaMsITH 2
MyJIbTHAATINKA, MO

KommuaecTBO coxpaHeHHBIX pe3yIbTaTOB 127

I/I3M€p€HI/II71 B MMaMATU MYJIbTHIATUYUKA BO
BpeMs aBTOHOMHOM pa6OTI>I, T

Ilepenoc coxpaHeHHBIX PE3yIHTATOB
HM3MEPEHU Ha KOMITBIOTED

no USB, o Bluetooth

[uanason uzmepenus aarumnka yposusa pH, | ot 0 no 14
pH

Tounocts matunka yposHs pH, % 2
Paspemenne natunka yposHs pH, pH 0,01
JlnamazoH nu3MepeHus JaTanka ot 0 7o 200
anekTpudeckoi mpoBoguMocTt Nel, MmkCum

Jwnamnazon usmMepeHus gaTauka ot 0 1o 2000
anekTpudeckor mpopoguMoct Ne2, MkCm

Junana3oH nu3MepeHus qaT4yruka ot 0 5o 30000
anekTpudeckor mpopogumMoctu Ne3, MkCum

TounocTh gaTunka, % +7
Pa3pemenne natunka, MCM/cM 0,01

JlnanazoH uaMepeHus JaTunKa
TeMIIepaTyphl ucciaeayemon cpenbl, °C

o1 -50 go +180

TounocTh gaTumka, °C +2
Paspemenne natumka, °C 0,1
JlmvHa BOJIHBI HCTOYHHKA cBeTa Nel 525
KOJIOpUMETpa, HM

JlnrHa BOJHBI UCTOYHMKA cBeTa No2 620
KOJIOPHMETpPa, HM

JlmvHa BOJIHBI UCTOYHHMKA cBeTa Ne3 470
KOJIOpUMETpa, HM

TouHocTh gaTumka, % +5
Paspemienue gatuuka, % 0,1
KroBeTa y1st ®UJKUX pacTBOPOB, IIT 5
BricoTa KI0BETHI, MM 40
JaTtuuk TemnepaTypsl TepMonapHbId,°C ot -200 g0 +1200
TounocTh gaTumka, °C +2
Paspeuienue garuuka, °C 1
JaTunk Temneparypsl OKpyKarolen ot -20 no +60
cpenpl,°C

TounocTh gaTumka, °C +1
Paspewienue gatuuka, °C 0,1
Kabens Mmuan USB coemuHUTENBHBIN Hanuune
3apsimHOE yeTpoicTBO ¢ THE3q0M USB Hannune
USB agantep mist 6eCripoBOHOTO 4.2

nonkmoueHust Bluetooth, Bepcust

HOHOHHHT@J’ILHBIC MaTcpHuajibl B KOMIUICKTC

CripaBOYHO-METOMYECKUC
MaTepHUaJIbl: KOJIUYECTBO
mabopaTOPHBIX PAbOT MO XMMUH,
MIPEJICTABICHHBIX B METONIECKUX
pexkomenanusax 40 mir.
MeToauueckue peKOMeHIauu
BBITIOJTHEHBI TUTIOTPA()CKIM
CIIOCOOOM C MCITIOJIE30BAHHEM
METO/Ia IIBETHOM 1evyartu, popmara
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A4. O6beM METOINYECKUX
pexkoMeHaaIuii cocrasiser 136
CTpaHUII.

IImacTuKOBEIN KeHcC,
o0ecneunBaromuii BO3MOKHOCTh
XpaHEHUs M TPAHCTIOPTUPOBKH.

Kpatkoe pykoBoacTBO 1o
JKCILTyaTalu

IIporpamMmMHOe oOecriedeHe

Habop 1abopaTopHOif OCHACTKH

Hanmuane

Iudposas
naboparop
us 1o
buzuke
(yuenudec
Kas)

ToBapHslii
3HaK:
«Apxumen
»

Twun monp3o0BaTens OO6yyvarommuiics
ITpenmeTHast 061acTh duzuka
OO0ecreunBacT BBITIOTHCHHE CootBercTBUC
AKCIIEPUMEHTOB 110 (PH3UKH

BbecripoBoaHO# MynbTHAATYHNK TIO (PHUBHKE, 7

BCTPOCHHBIC JATYUKH, IIT.

Tun naTunkoB

JaTuuk Temneparypsl
HCCIEAYEMOU Cpeibl

JlaTuuk maBiaeHUS

I[aT‘-II/IK MAarauTHOI'O I10JIA

JlaT4MK 3IIEKTpUYECKOTO
HaIpPsDKEHUS

JlaT4uK CHIIBI TOKA

JaTuuk yckopeHus

JaTuuk Temneparypsl
OKpY>Karollel cpelbl

MynpTHIAaTYMK OCHAILEH TOMOTHUTENbHBIN | COOTBETCTBHE
noptoM miniDIN8 ayis moaxiroueHus
BHEITHUX JIATYNKOB
I"abapurHsie pa3mepsr kopiryca ([ x L x 88x64%29
B) mynpTHIaTYMKA, MM
Kopryc BBITIOTHEH U3 JTUTOTO IIACTHKA
CootBercTBUE
METO/IOM TOPSIYEro JIUTHS MOJ1 IaBJICHUEM
Hcnonb3oBanue aetaneil, U3roTOBIEHHBIX
Ha YCTPOMICTBAaX TPEXMEPHON NeYaTH CootBercTBUE
(manpumep, 3D npuHTEpHI) HE JOMYCKALTCS
O0beM BcTpoeHHOM namsaTi, MO 2
KonmuecTBO coxpaHEeHHBIX pe3yIbTaTOB 127

WU3MEPEHNH B TAMATH MYJIbTUAATYNKA BO
BpeMsi aBTOHOMHOM paboThl, T

IlepeHoc coxpaHEHHBIX PE3YJILTATOB
M3MEPEHNH Ha KOMIBIOTEP

o USB, o Bluetooth

JlnanazoH uaMepeHus JaTunKa
TeMITepaTyphl HccleayeMon cpenbl, °C

oT -25 no +125

TounocTs gaTumka, °C +2
Paspeuienue gatuuka, °C 0,1
Junamna3oH u3MepeHus JaTurKa 1aBJICHUs, ot 0 1o 700
klla

TouHocTh gaTunka, klla +5
Paspemienue gatuuka, klla 0,1

JunanazoH u3MepeHus JaTunKa MarHuTHOTO
moJist, M1

ot -160 mo +160

I/I3MepeHHe HaIpPsKEHHOCTU MarHUTHOT'O
I10JIA

B 3-x HaIpaBJICHUAX

Paspemienue natunka, MTn

0,01

UyBCTBUTENIbHBIN 3JIEMEHT AaTYHKA

Hannune
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PACIIOJIOKCH B KOPITYCC MYJIbTUAATUNKA

9KCIIEPUMEHTOB

JlnamazoH u3MepeHus JaTanka oT -2 1o +2
3JIeKTpUUecKoro HanpsbkeHus Nel, B

[unana3oH u3MepeHus gaTdnka ot -5 1o +5
JIeKTpUUecKoro HanpsikeHus Ne2, B

JlnamazoH u3MepeHus JaTanka ot -10 mo +10
AeKTpHIecKoro HanpspxeHus Ne3, B

[wnana3oH u3aMepeHus gaTdnka or -15 o +15
JIeKTpUUecKoro HanpsikeHus Ne4, B

JlnamazoH nu3MepeHus JaTanka ot -30 mo +30
3JIEKTPUUECKOTO HanpsbkeHus NeS, B

Tounocts gatumka, % +2
Pa3pemenue natunka, MB 10

Jlnana3zoH n3MepeHus JaTuyuka CUIbl TOKa, ot -1 mo +1

A

TounocTh gaTumka, % +2
Paspemenue gatunka, MA 1
Iloka3zaTtenu gaTunka yckopenust Nel, g +2
[Toka3zaTenu gaTunka yckopenusi Ne2, g +4
[Toka3zaTenu gaTunka yckopeHus Ne3, g +8

TounocTh gaTumka, % +3
Pazpemenue natumka, g 0,01

HaTunk Temneparypsl okpyxarowei cpenpl, | oT -20 qo +60
°C

TounocTh gaTumka, °C +1
Paspemenue gatuuka, °C 0,1

USB ocmmiorpad Hanmane
KonunuectBo kananoB n3mepenus USB 2
ocruiorpacga

Juanazon nzmepsiembix Hanpspkeanin USB | ot +10 mo -10
ocumyuiorpada, B

Kabens USB coennHATENBHBIN Hannune
3apsizHoe ycTpoiicTBo ¢ kabeseM miniUSB | Hanuuue
[IpoBoa coeNMHUTENBHBIN C pa3beMaMu 4
Banana-miniBanan, it

JnuHa TpyOKH MpO3pavHoil ¢ pa3beMaMu 40

Jlyep-JIok 11st Jatyuka JaBIeHUS, CM

USB aganTep jjist 6eCripoBOIHOTO 4.2
nonkmoueHus Bluetooth, Bepcust

KoncTpykTop 1u1st mpoBeneHus Hanwuaune

ﬂOHOJ’IHI/ITeHLHBIe Mar€puajibl B KOMIUICKTE

CrpaBoYHO-METOTUUECKHE
MaTepHabl:

KOJINYECTBO padoT 1o ¢uzuke 41
IT.

IInacTUKOBBII KeHC,
00eCIeuynBarOIUi BO3MOKHOCTh
XPaHEHHUsI U TPAHCTIOPTHPOBKH.

Kpartkoe pykoBozicTBO 11O
JKCIUTyaTalluu: B IBETHOM
UCIIOJIHCHUH

[IporpammMHoe obecrieueHme

OneHo4YHBIC MATEPHAJIBI
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[Inanupyemsle Kpurepun Bunst kouTponst/ | JlnarHocTuyecKuii
pe3yJbTaThl OLICHUBAHUS [Ipomexxyrounoit | MHcTpyMeHTapuii
aTTecTaluu (popmpbl, MeTOBI,
JTIMArHOCTHUKH )
o MoHHUTOpPUHT Hopwmsr [Tenarormueckoe [Ipunoxenue 4
oA
é g 3(1)(1)CKTI/IBHOCTI/I IIOBCCHMH, Ha6J'IIOI[eHI/Ie
5 &
g a BOCITMTATENBHBIX HpaBCTBCHHBIC
=IESS . . KauecTBa, y4acTHUE
) BO3/JEICTBUI B KU
=
KOJUIEKTHBA
o
=
S E MonuTopuHr VYuactue B Bxopnas, [Ipunoxenue 4
% E TBOPYECKUX KOHKYypCax pa3Horo | IpOMEKYyTOUYHas,
S > | nocTukeHuii YpOBHSI UTOTOBast
s & aTrecTanusa
]
o &| MonuTOpHHT Beicokuii, HaGnronenue, [Tpunoxenue 4
o] ) o
E{ ) E O6pa3OBaTeHLHBIX CpCaAHUU, HU3KHNH TECCTHUPOBAHUC,
2
2 T | pe3yabTaToB Onpoc
= 2

B nanHOii mporpamMme MpeaycMOTPEHBbl pa3iuyHble (HOPMBI OpPraHU3AIMH YCBOCHHUS
3HAHUN 00YyJArOIIUXCS.

B pabore ucnonp3yrores:

- IUJIAKTHYECKHUE MaTepHrail

- MCTOOAUYCCKHUC pa3pa6OTI(I/I ncaarora,

- IOTIOJTHUTEIbHAS JINTEPATYPA;

- HHTCPHET HCTOYHHUKHU.

yBI/II[GTB PE3YIbTATHI I[OCTI/I)KGHI/Iﬁ KaxJa0ro p€6€HKa, IIOMHMO MOHHUTOPHUHTIA,
noMoracT ncaarorudcCKoc Ha6J'IIOI[eHI/Ie, y4qacTtue 06y‘IaIOIJ_II/IXC}I B BBICTaBKaX, X aKTHUBHOCTb
Ha OTKPLITBIX 3aHATUAX, 3aAlUTC ITPOCKTOB.

Ha Bcex 3aHarmsax o00s3aTelIbHO OCYIICCTBIIAACTCA MMOCTOSTHHBIHN KOHTpPOJIb 34
CO6J’IIOI[GHI/ICM CaHUTAPHO-TUTUCHUYCCKUX Tpe60BaHI/Iﬁ H MMpaBHJI TEXHUKHU 0€30IaCHOCTH.

IIpu peanmzaiuu 00pa3oBaTENbHON MPOrPaMMbI UCTHONB3YIOTCS CIEAYIOIINE METOBI
00yJeHUs:

ITo ucTOYHMKY meperauu U BOCHPUATUS UH(OPMAIIH:
- CJIOBECHBIH (paccka3, 6ecena, MHCTPYKTaX);

- HarAIHBINA (HarJIaHbIA MaTepual, o0pasel, WITocTpalys, GoTo u BujaeoMaTepHuassl,
KapThl);

- IpaKTUYeCKHi (II0Ka3, MpakTuieckas pabora, HaOIOACHUE ).

[To xapakTepy eATeNbHOCTH:

24



- OOBSICHUTENBHO- WJUTIOCTPATUBHBIA (paccka3, Moka3, (WIbM, JIEMOHCTpPAI[MOHHBIC
KapTOYKH)

- PEeNpOAYKTHUBHBIN (BOCIIPOU3BEIECHUE, IEHCTBUE T10 AIITOPUTMY);
-IPOEKTHBINA MeToA (pa3paboTka MPOEKTOB, CO3JaHHE TBOPUECKUX paldoT;
- METOJ1 UIPbI (JUIAKTUYECKHUE U PAa3BUBAIOLINE UIPHI).

Ilenarornueckue TEXHOJIOTUU:

- TPYMIIOBOTO O0y4eHHs (pa3[eleHHe BOCIUTAHHWKOB HA TPYIIBI IS BBIMOJTHEHUS
MIPEIOKEHHOM paboThI);

- MHAMBHUIYAJIBHOrO OOydueHHUs (CaMOCTOSITEIbHOE 3aJaHUE C YYETOM BO3MOYKHOCTEH
00yJaroIuXxcs);

- KOJUIEKTUBHOM TBOPYECKOU JIESITENBHOCTH;
- 3JI0pOBbecOeperaroniye.
@®opMBbI yIeOHBIX 3aHSATHIA:

- 110 0COOEHHOCTSIM KOMMYHUKAaTHBHOTO BO3JEHCTBUS menarora u jaereil (MpakTHKyM,
AKCKYpPCHSL),

- [0 JMJIAKTUYECKOM Leiu (BBOAHOE 3aHATHE, MPAKTUYECKOe 3aHATHE, 3aHATUE II0
CUCTEMAaTHU3alK U 0000IEHUIO 3HaHU, YMEHUIN U HaBBIKOB).

Kaxnoe 3ansiTHe, KaKk NpaBWIO, BKIKOYAET TEOPETUYECKYI0 M MPAKTUYECKYIO YaCTh.
[lenaror, oOBsCHSS HOBBI Marepwaj, NMPOBOAUT OecCelbl HCIIONB3YEeT pa3IMYHBbIE CXEMBI,
¢dororpaduu, npezeHTanuu, BUJIE0 U ayIuo MaTepuaisl. JleMOHCTpaLus OIbITa COPOBOKAAETCS
«MO3TOBBIM HITYPMOMY, MIPEOJI0KEHUIMHU, O0OBICHEHUSMHU PE3yJIbTATOB. 3aTeM PACKPHIBAIOTCS
«TalHBI» OIIBITA, MOCIE0BATEIbHOCTH BBIIIOJHEHUS JaeT HauloJiee MOJIHOE MPEJCTaBICHHUE O
npoiiecce padoTel. OOBSICHEHHE COMPOBOXKIAETCS TMOKA30M BBIMOJHEHUS TEeX WM WHBIX
TEXHOJIOTUYECKUX PHUEMOB.
O deKkTHBHOCTH, O0O0y4YeHHUs TIOBBIMIACTCS TPH BBEICHUU HJIEMEHTOB MPOOJIEMHOCTH.
[TocTaHoBKa u penieHre NPOOIEMHBIX 3a/1a4 Pa3BUBAET TBOPUECKUE CLOCOOHOCTH, JIENaeT TPy
Oonee ocMbICIeHHBIM. OueHb BaXKHO 033JaYUTh YYEHUKOB IIOMCKOM CaMOCTOSITEIBHOTO
peumenns. HeoTbemneMol 4acTbi0o METOJUYECKOT0 OOecTedeHUsl MporpaMmbl siBJsieTcss paboTa
HaJ poekTamMu. TakuM 00pa3oM, KOMIUIEKCHOE MCIOIh30BaHUE METOJI0B OOYUEHUS MOBBIIIAET
Ha/IeXKHOCTh YCBOEHHs HH(pOpMaIHH, JienaeT yueOHbIi npouecc 0osnee 3¢ (HEeKTUBHBIM.

MeTtoaunueckoe odecrnedyeHue

Ne | HazBanue MarepuanbHo- | ®opmbl, MeToabl, | POpMBI ®opMBbI
n\ | pa3zena, TeMbl | TEXHUYECKOEe IIPUEMBI y4eOHOTo KOHTpOJIs1/
OCHaIIICHHE, o0y4deHusl. 3aHSTUS aTTecTaluu
JUIAKTHKO- Ilegarornyeckue
METOJUYECKHI | TEXHOJIOTHH
MaTepua
1. | BBoxHoe NucTpykTax no CroBeCHBIH, BBOJIHOE Ilegarornuecko
3aHATHE Tb 310pOBbLE € Ha0JtoIeHHe,
cOeperaromye YCTHBIN OTTPOC
TEXHOJIOTHH.
I'pynmoBoe
oOy4eHue.
2. | Heckyunas Buneomarepuan | IIpaktudeckuii: becena, TECTUPOBAHUE
ouosorus. Bl, MOKa3, MIPaKTUKYM,
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MIPE3EHTALINH, HaIJISIIHbIN, IIOCTaHOBKA
MHUKPOCKOII, 00BSCHUTEHHO- OTIBITOB,
noxoopka WTIOCTPATUBHBIN, | TabopaTopHa
pa3aTo4HoOro 4aCTUYHO- s pabora,
Marepuana 1o ITOMCKOBBIN
Teme «Oprasbl
YyBCTBY,
repbapum.
3anumarensHas | [Ipesenramuu, Harnapaeri, Jlexus, TectupoBanue,
XUMUS nabopaTopHOEe | rPyIIIOBOE HIPAKTUKYM [earorn4eckoe
obopynoBanue, | oOydeHHe Ha0Ir0IeHNE
pa3aTo4HbIe
MaTrepuabl,
MHCTPYKTUBHbIC
KapTOYKHU
dusuka 0e3 Maruur, Becol, | [IpakTuueckuid, [IpakTukym Ilemarormuecko
dbopmyn MIPE3CHTALINH, CJIOBECHBIH, ¢ HaOIIoIeHue,
WHCTPYKTUBHBIE | OOBSICHUTEIHHO- TECTUPOBAHUE,
KapTOYKHU WJUTFOCTPATUBHBIM, TBOpYECKas
rpyIIOBOE pabora.
oOydeHue.
3aragoyHas Habop IIpakTrueckuil, [IpakTukym IIenarorngecko
aCTPOHOMHUS HEOOXOJUMBIX | CIIOBECHBIH, ¢ HaOIIoIeHNe,
MaTepUasoB: 00BSACHUTENBHO- TECTUPOBAHUE.
BECHI, TTI00YC, WJUTFOCTPATUBHBIM,
atiac, IpyIIIOBOE
pa3laTOuHbIN oOydeHue.
MaTepua,
BHJIeOMaTepHal
Bl
VBnekarenbHas | HaGop IIpaxTrueckuii, IIpakTukym Ilenarornyecko
reorpadus HEOOXO0IMMBIX CIIOBECHBIH, € HaOJIoIcHHE,
MaTEepUasoB: 00BSCHUTENBHO- TECTUPOBAHHUE,
KapThl, T7100yC, | WIUIIOCTPATUBHBIN, TBOpUECKas
aTJachl. IpyINIoBoe pabota
Buneomarepuan | o0ydenue.
bl, IPE3EHTAIIUN
Uyneca Ha | Habop IIpakTnueckuil, [IpakTukym TBopueckas
KyXHE PacXOIHBIX MIPOEKTHBIMH, pabora,
MaTepHaIOB. 00BSACHUTENBHO- IPyIIIOBOM
WJUTFOCTPATUBHBIM, MPOEKT
TPYIIIOBOE
oOydeHue.
HUtorosoe Hcxomnnie NunuBunyansueiii | [IpakTukym, TBopueckas
3aHsTHE. MaTtepuaibl IUisl | , KOHTPOJIS 3aHSATHE IO pabora,
Brictymienune OIIBITOB 3HAHUU. KOHTPOJIIO TECTUPOBAHHE
nepen obmreoOpaszoBar 3HAHUH,
pOAUTEIAMU €JIbHOU YMEHUU U
nporpammsl 1 HABBIKOB

rojia 00y4eHusl.
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