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1. IHosicHuuTeaLHAS 3aIUCKA

PaGouas mporpamma Kypca IOMOJHUTENIBHOTO 00pa3oBaHUsl «3aHHUMATENbHBIE HAYKH»
Ui obydaronuxcsi 1- 4 KiaccoB cocTaBiieHa B COOTBETCTBHH C TpeOoBaHUsAMU DenepanbHOTo
roCcy/IapCcTBEHHOr0 00pa30BaTEeNbHOrO CTaHAapTa Ha OCHOBE MaTepuasa, B3SITOr0 U3 CepUH KHUT
«IIpocras Hayka 1 nerei»

AKTYaJIbHOCTh MPOrPaMMBbI COCTOUT B TOM, YTO OHA CO3JAET YCJIOBUSA JJISl COLIMANIBHOM
ajanTanMd Mnpu OOYYCHHH B HAYAIBHOW IIKOJIE, TBOPYECKOH camMopeali3alid JTHYHOCTH
peb&Hka, HampaBlieHa Ha (POpMHUpPOBAHUE UHTEPECa K €CTECTBEHHBIM HayKaM.

[lenarornyeckast 1e1ecO00pPa3HOCTh JAHHOH MPOTPaMMBbI 3aKIIOYAETCs B TOM, 4YTO
peOEHOK He MPOCTO U3y4aeT OCHOBHI €CTECTBEHHBIX HAYK M MX B3aUMOCBS3H, HO U MO3HAET cebs
B K0 U3 HUX.

C uenpto (QOpMHUPOBAHUIO HHTEpeca K MpeAMETaM EeCTECTBEHHOHAYYHOTO IIHMKIIA,
pacimmpeHus Kpyro3opa o0yJaronuxcst Co3IaH Kypce «3aHUMaTelIbHbIC HAYKI».

[IpenogaBanne eCTECTBEHHBIX HAyK B HAYaJIbHOM IIKOJIE JOCTATOYHO OOIIUPHO U
mpeiaraeT JeTsSM HavyallbHbIC CBEICHUS U3 (DU3WKHU, XUMUU, OWojorun, reorpadun. B manHoM
nporpaMMe IIMPOKO HCIOIb3YeTCd MPOEKTHAs JAEATEIbHOCTh M CIIOCOOHOCTh YyYalluMCs
YCTaHABIIMBATh MEXKIIPEAMETHBIC CBSI3H.

OCHOBHOW 1IeTBI0 HM3y4YEHHUS Kypca <«3aHUMAaTelbHbIE HAyKW» SBISETCS CO3/JaHUE
yCIoBUH J1si peOEHKA, 4TOOBI TTOYYBCTBOBATh CEOSI AKTUBHBIM YYaCTHUKOM OKPYXAIOIIHX €T
MPUPOJHBIX MPOIEeccax - HAMTH CBOE MECTO B MUPO3JaHHH.

[Iporpamma omnpenensieT paa 3aaau:

- COACCTBOBAaTh (POPMHUPOBAHUIO MBICIUTEIbHBIX HABBIKOB: JIEJIaTh BBIBOJBI H
YMO3aKJIIOYEHHUs, JOKa3bIBasi CBOKO TOYKY 3PEHHs Yepe3 IOMCKOBO- HCCIIEAOBATEIBCKYIO
JESITEIIbHOCTD.

- c1oco0CTBOBATh (POPMHUPOBAHUIO MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX KOMITETEHITHIA
oOyJaromuxcs;

- popMHUpOBATh YHHBEPCAIBbHBIC YUeOHBIC JEHCTBUS MO3HABATEILHOTO, JIOTHYECKOTO,
3HAKOBO-CUMBOJIMYECKOTO, PETYISATUBHOTO U KOMMYHUKAaTHBHOTOXapaKTepa;

- CO3/1aBaTh YCIIOBUS JUJIS Pa3BUTHS Y JIETEH MO3HABATEIIBHBIX HHTEPECOB, (DOPMHUPOBATH
cTpeMJieHHe peOEHKA K PA3MBIIIIJICHUIO U TTOUCKY.

- Coco6cTBOBaTh (DOPMUPOBAHUIO TTOUCKOBO-TIO3HABATEILHOM JACSITEIBHOCTH, KOTOpas
MO3BOJIUT HE TOJIBKO CHCTEMATU3UPOBATh U PACHIMPUTH UMEIOIIMECS Y JETeH MpeacTaBieHus 00
OKpY’Kalomiel AeWCTBUTEIFHOCTH, HO U JACT BO3MOXKHOCTH Yepe3 IKCIIEPHMEHT, UCCIICOBAHIE
B3STh Ha CEOSTHOBBIE COIlMAIbHBIC pONIH: JabOpaHTa, UCCIeA0BaTeNs, YIEHOTO.

Pemrenne Ha3BaHHBIX 337a4 OOECIIEYHT OCO3HAHHOE MOBEICHHE B OKPYXKAIOIIEM IETer
MHUpPE U JHYHOCTHYIO 3aMHTEPECOBAHHOCTH B PACIIUPEHUU3IHAHUM.

HeaeBasi aynuropus: 1 — 4 xiaccel

DopMbl U PEKUM 3aAHATHI

@opma o0yueHusi: ouHas: (QpPOHTAIbHAS, TPYNIOBas, TapHas, WHIUBUIAYAIbHAS,
MPOEKTHAs IeATEeIbHOCTh; MOAY/IbHAS,

OnekTpoHHBIE pecypchl: cait «MHpoypok», EcrecTBeHHOHAay4YHBIN 00pa3oBaTEIbHBIN
nopran (http://www.en.edu.ru/); mo MecTy TpOBEACHUS: MLIKOJbHAS: C HCIOIb30BAaHHEM
0o0OpyIOBaHUSI  IIEHTpa E€CTECTBEHHOHAYYHOH W  TEXHOJIOTMYECKOW  HAINpaBICHHOCTH,
BHEIIIKOJIbHAS (JIOMAIIIHSS CAMOCTOsITeNIbHAsL PaboTa, SKCKYPCHH).

Pexxum 3aHSITHII: TPOJODKUTEIBHOCTD 3aHATHIA - 40 MuH. 3aHATHS BKIIIOYAIOT B ceOs
OpPTraHU3AIMOHHYIO, TEOPETHUECKYIO U MPAKTUYECKYIO YaCTH.

3aHATHS TPOBOJATCA B KaOMHETE LEHTpa 00pa30BaHUS TEXHUYECKOTO M E€CTECTBEHHO-
Hay4HOro HamnpasiieHud «Touka pocray.

JlanHasi mporpamma cocTaBlieHa uisi oOydaromuxcst 7/ -10 et uw paccuMTaHa Ha
npoBeqeHue 4 4acoB B HeAemo: B 1-2 kitaccax — 85 wacoB B rof, 2, 5 4. BHezento, B 3-4 Kiaccax
—854yacoB Brog, 2, 5 4. B Hememo. Beero 170 4.

Buabsl JesTeILHOCTH: TIO3HABaTeNbHAs JCSITENBLHOCTh, WIPOBas JIEATEIHHOCTD,
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http://www.en.edu.ru/

MMPOCKTHAA ACATCIbHOCTD.

@®opMbl U METOAbI

3a/1aHus).

NMPOBEeJACHUS 3aAHATHI:
BBICTaBKH, Hpe?;eHTaI_[I/II/I, pr)KKOBbIe 3aHATHUsA, KOJIJICKTHUBHBIC TBOp‘-IGCKI/IC Aaciia, CHOpTI/IBHBIe
MEPOTIPUSTHS, POJIEBBIE UTPHI, HHIUBUIyAJIbHBIC 3aHATHS (B YCJIOBHUSAX BBIIIOJHCHUS JOMAIITHETO

@opMbl M CpeacTBa KOHTPOJIS:
TBOPYCCKUX BbBICTABKaX.

AKCKYPCHH,

Oecenpl,

BHUKTOPHHBI,

y4aCTU€ B BbICTaBKaX, IIPOCKTaX, KOHKYpPCax,

2. Kanenmapublii yueoHblii rpaduk 1-2 kimacces! (1 roa ooyuenusi)

KoanuyecTBo 4acos

Pa3nesn/mecsin CEeHT | OKTH | HO1 | AeKa | AHB | ¢peB | map | ampe | maii | Uror

siOp [Opb |Opb |Opbp |apb |[pad | T Jb 0

b b
Beenenue. 2 2
[IpoexTHas
JESITENIbHOCTD U €€
3a7iauu
«XUMUS PAIOM C 8 10 2 20
HaMM»
['eorpadus as 8 10 2 20
J110003HATENbHBIX
®du3nka Ha KaXI0M 8 10 2 20
niary
«Heckyunas 8 10 2 20
OHOTIOTHUS»
[TpoexTHas 3 3
JESITEIIBHOCTD
Bcero 10 10 10 10 10 10 10 10 5 85

Kanennapuvlii yueoHblii rpaguk 3-4 kiuaccenl (1 rog ooyuenns)
Konn4yectBo yacos

Pa3nen/mecsin CeHT | OKT | HOA | JAexka | AHB | ¢peB | map |amp | maii | Uror

a0p |[#0p (Ops |Opb |app |pad | T eJlb 0

b b b

BBenenue. 2 2
IIpoekTHas
JESATENBHOCTD U €€
3a]aun
«XHUMHS PAIOM C 8 10 2 20
HaMM»
['eorpadus ans 8 10 2 20
JTF0003HATENbHBIX
dusnka Ha KaKIOM 8 10 2 20
miary
«Heckyunas 8 10 2 20
OHOJIOTHUS
[TpoexTHas 3 3
JEeSITETbHOCTD
Bcero 10 10 10 10 10 10 10 10 5) 85




TemaTnuyeckoe mJIaHupoBanue 1-2 kiaaccol

Ne n/m | Tema 3ansaTHSA Kounuecrt | [Ipumeyanue
BO
4acoB
BBenenue. [IpoexTHas 1eATeIbHOCTH H €€ 3a1a4M (2 4)
1 Oxckypceus B Llentp «Touka pocray 1
2 Urto Takoe npoekT? Turbl U BUIbI IPOEKTOB. 1
OTanyre mpoeKTa OT COOOIIEeHHs, Y4EOHOTO
3aJlaHusl
«Xumus psiiom ¢ Hamm» (20 )
3 XuMUS — aKaJIeMHsI 3aHUMATEIIbHBIX HAYK. 2
4 Tena u BewecTsa. 1
5 WrpoBasi BAKTOPHHA Ha OIPEICIICHUE TE U 2
BEIIIECTB.
6 CBolicTBa )KMJIKMX U ra3000pa3HbIX TEI. 1
7 DKCTHEepUMEHTHI IO U3yYEHUIO CBOMCTB TBEPABIX 2
TEJ, KUJKOCTEH 1 ra3oB (hopma, 00beMm).
8 Crtpoenue TBepAbIX, )KUJKUX U Ta3000pa3HbIX TEJ. 1
9 DKCIIepUMEHTHI 110 U3y4YEeHHUIO Aedopmarui, 1
YIIPYTOCTH, TUTACTHYHOCTH.
10 Monekybl. 1
11 W3rorosneHue U3 MmiIacTUIMHA MOJIeNei aTOMOB U 1
MOJIEKYL.
12 B3aumopeiicTBre MOJIEKYIT B TBEPABIX, )KUJIKHX, 1
razo00pa3HbIX TeNax.
13 Huddysus. 1
14 OxcnepuMeHThI 10 [ y3UH BEIIECTB. 1
15 BemecTBa uncThie U CMECH, TPOCTHIE U CIIOKHBIE. 1
16 MsroroBnenue u3 miacTHIMHA MOJIEICH MPOCTHIX 2
U CJIO’KHBIX BEIIECTB.
17 DKCIIEPUMEHTHI 110 pa3JesIeHUI0 CMece BeIecTB. 1
18 JlaGopatopHoe 3ansaTHE «BemecTa 1
PACTUTEILHBIX OPTaHU3MOBY.
I'eorpadgus nas 0603HaTenbHbIX (20 4.)
19 3auem HyxHa reorpadusi. 1
20 Urposas reorpaduyeckast BAKTOpPHUHA. 2
21 Ucropus coznanus kommnaca. 1
22 [IpakTuueckoe 3ansaTue «OnpeaeeHne CTOpoH 2
TOPH30HTA IO KOMITacy».
23 Hctopus coznanus rmodyca. 1
24 [IpaxkTuueckoe 3anstue «Haiinu Ha rinodyce». 1
25 Camble HEOOBIYHBIE MECTA TUTAHETHI. 1
26 DTaxu MPUPOJIBL. 1
27 N3roToBneHne Moaenu «ITaKu TPUPOIII». 1
28 [Ho3nanue Cubupu. [logBur 3emaenpoxoies. 1
29 Urpa «Iloznanue Cubupm». 1
30 [Mocnennue «bemnple maTHAY. 1
31 dusnyeckas Kapra. 1
32 [TpakTrdeckoe 3ausaTue «YreHue Gpusndeckoi 1




KapThI».

33 Tonorpaduyeckas Kapra. 1

34 [pakTrueckoe 3ansTue «CocraBieHne 2
TONOTPaPUUECKON KapThI».

®Du3uKa Ha KaxkaoM mary (20 u.)

35 CocraB Bo3ayxa. 1

36 DkcrepuMeHThl «B03ayx 3aHuMaer 1
IPOCTPAHCTBOY.

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

38 [110THOCTD U pa3pexeHHOCTh BO3AyXa. 1
ATMoc¢epHoe 1aBIeHHE.

39 DKcrnepuMeHT «JlaBieHue Bo3ayxay. 1

40 bapomertp. M3mepenue naBieHne Bo3ayxa ¢ 1
MOMOIIIBbIO OapoMeTpa.

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

42 DKCHEepUMEHTBHI, JOKa3bIBAIOIIUE, 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 morosl. BrusHMe moro/ 1 Ha
OpraHu3M YeJIOBEKa.

46 ['otoBuM noco6ust «HapoHble mpUMeThI 2
IpeICKa3aHMsl TOTOJIbI», «IIOCIIOBHIIBI 1
TIOTOBOPKH O IPUPOIEY.

47 Tpu cocrosiHus Boabl. 3MeHeHne 0ObeMa BOIbI 1
NpY HarpeBaHWU. DKCIIEPUMEHTHI 10 N3MEHEHHIO
00BbeMa BOJIbI B 3aBUCHMOCTH OT TEMIIEPATYPHI.

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

49 OKCHEepUMEHTHI IO U3YYEHHUIO pAaCTBOPUMOCTHU 1
BEIIIECTB MPH Pa3HbIX YCIOBUSX.

50 Pa6ora Bozp! B mpupoae. ObpazoBanue neuiep, 2
OBpAaroB, yuiejauii. 3Ha4eHue BOJIbI B IPUPOJIE.

«Heckyunasi 6uosiorus» (20 4)

51 [TouRa, ee oOpa3zoBanme. [Lmogopoare MOYBHI. 2

52 JlaGopatopHoe 3aHsATHE «/I3yyeHne KOJUIeKIIUN 1
OYBY.

53 O6pabotka noussl. [TouBa u pactenus. 1

54 DKCHEepUMEHTHI IO U3YYEHHUIO CBOWCTB KMBOTO. 2

55 Opo3us nous, ee Buabl. OXpaHa Mo4YB. 1

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

S7 YcnoBust )KU3HA OPTaHU3MOB: Cpejia OOUTaHU, 1
(bakTophl cpeibl OOUTAHMS.

58 Yxop 3a paccasiol IIBETOB U OBOLIHBIX KYJIBTYP. 1

59 Kinerounoe crpoenue oprannszmos. Kierka. 1

60 3aprcoBKa MUKpOOOBeKTOB. [TpakTrueckast 1
paboTa 1o U3roTOBJICHUI0 MUKPOIPENapaToB.

61 YBenuuurtenbHble TPUOOPHI. 1




62 [TpakTrdeckas padboTa IO HCIIOTb30BaHHIO 2
YBEJIMYUTEIIBHBIX TPUOOPOB.
63 Pasznoo6pasue oprann3moB. OTHOKJIECTOYHbIE U 1
MHOTOKJICTOYHBIE OPTaHU3MBI.
64 Mukpockonust IpocTENIINX. 3apuCcOBKa 1
pe3yJIbTaTOB HAOJIIOICHUN.
65 [lapcTBa opranu3moB. [IpHunHBI COKpameHus 1
OpPTraHU3MOB.
66 N3rorosienue miakaToB Ha SKOJIOTUYECKYIO 2
TEMY, OpraHHu3aIMs BEICTABKH ILUIAKATOB.
IIpoexTHAast KeATEIBLHOCTD (3 4.)
67 3amuTa NpOeKTOB M MUHH-TTPOEKTOB. 3
HUroro: 85
TemaTH4eckoe njaHupoBanue 3-4 Kiaaccobl
Ne i/ Tema 3ausaTus Kounuec pumeyanue
TBO
4acoB
BBenenue B 00pa3oBaTe/ibHYI0
nporpammy (2 4)
1 Oxkckypeus B Llentp «Touka poctay 1
2 3HAKOMCTBO JIeTell ¢ LeNsIMU U 3aJjauaMu 1
00BbEIMHEHHUS, C TIPABUIIAMHU TIOBEACHUS TIPU
MPOBEJICHUH OIBITOB,
HKCIIEPUMEHTOB, HAOIIOCHHI; TEXHUKA
6e3onacHoctH. [lokas punbma «TpaBmMatuzm» u
ero o0CyXJIeHHe.
«Xumus psiiom ¢ Hamu» (20 )
3 OcHoBHBIE TepMUHBI XUMHHA. OCHOBHBIC YUCHBIC H 1
MIEPBOOTKPHIBATEIH.
4 [TpyuMeHeHre XUMHUU B TIOBCEHEBHOM KHU3HU. 2
5 OnbIT «MexaHuecKoe pa3JieIeHue CMECH MpH 1
MOMOIIIM BO3IYIITHOTO MIApHKay (pa3/ielIeHne Colu
u
MOJIOTOTO TIepIia).
6 AtoM. Monekyinbl. OnbIT «L[BeTHBIE paHTaZUN» 1
(cTpoeHHE MOJIEKYI MbIJIa M X CBOKCTBA).
7 Tpu cocTosTHUSA BEIIECTB; TBEPOE, KUKOE U 1
razoo0pasHoe
8 OnbIT «/[BrKEeHNE MOJNEKYT KUIKOCTH 1
(cpaBHEHUWE TBUKEHUST MOJIEKYIT B XOJIOJHON H
ropsiuei Bojie).
9 UYro takoe kpuctamibl. OnbiT «Komiekius 1
KPHUCTAIOBY U «XPYCTaJIbHBIO) SHIIA.
10 XUMHUECKUE PEAKIIMU: COSAMHEHUS, Pa3JI0KEHUs, 1
3aMeIIeHHsI.
11 OmnpiT «CymieprieHay (peakius pa3IoKeHUs 2
NIEPEKUCH BOJOPOIAY.
12 Yro Takoe KaTanu3aTopbl U MHTHOUTOPHI, U JIJIs 1
4ero OHHM HY)KHBI.
13 Omnbit «JIeTarormue 6aHOUKMY (PEAKITUS C 1
BBIJICJICHUEM YTIICKHCIIOTO Ta3a).
14 Yrto Takoe CMech, pacTBOp, CYCIICH3US, 1

KOJUIOUIHBII pacTBOP, SMYJIbCHSL.




15 OmnbiT «CMech Macia v BOJbD) (M3TrOTaBIMBacM 2
AMYJIbCHIO).

16 KucnoTs! 1 menouu, 4To 3T0 TaKOe U AJIS 4ero 1
OHM HYXHBI. OnbIT «Pe31uHOBOE AN1I0»

(B3aumojieficTBHE
11EJI04H C KUCIIOTOH).

17 UTo Takoe MHIAUKATOPBI, ISl Y4ETO OHU HY>KHBI. 2
OnbeIT «YMHBIA HOIY.

18 VYriepon - BaKHBIM 3J€MEHT Ha 3emuie. 1
«[lomyuenue yriepoaa U3 JUCTHEB PacTEHUII»
(yrnepoa u ero
CBOMCTBA).

I'eorpadus nis nwdo3HaTEIbHBIX (20 4.)

19 Paznenbr reorpadun (reosorus, MUHEpaJIoOTus, 1
KapTorpadus, METEOPOJIOTH).

20 OkcniepumMeHT «I omyboe HeOo» (qucrepcus — 1
IpoLecC Pa3IoKEHHsI CBETa Ha CHEKTD).

21 TexToHMYECKHE MPOLECChl BHYTPHU 3eMIIH, 2
3eMJICTPSICCHUSI.

22 OMBITHI € TTIECKOM U TJIMHOM (CBOMCTBA MECKa U 2
TJIMHBI).

23 [Tone3Hble HCKOMIAEMBbIC 1

24 JlparolieHHbIE MUHEpAJIBI. 1

25 [eorpaduueckas kapra. 1

26 PaGora ¢ HayuHOI1 TUTEPaTypOil, KOHTYPHBIMU 2
KapTaMu.

27 I'nobyc. 1

28 OnemenTsl penbeda. Uto BHYTpH 3emin. 1

29 Bynkansl. 1

30 OmnpiT «3BepkeHne ByakaHa» (MoJieNb BYJIKaHa, 2
OoYeMy IPOMCXOJIUT U3BEPIKEHHE).

31 [ToBepxHOCTH 3eMJIM: MATEPUKU M OKEAHBI. 1

32 Omnpit «Ilouemy onacen AiicOepr?» 1
(oTpunatenbHast poib aiicoepra B KH3HH
YeJI0BEKA).

33 Merteopoiorust — Hayka o noroze. O0mnaka. 1
IToroaHrle ABICHUS.

34 OmnbiT «O061aKo B OyThUIKE» (KaK (OPMHUPYIOTCS 1
obJaka).

®du3uka Ha KaxaoM mary 20 4.)

35 ®usnka, kak Hayka. OnsIT «MciapeHue TBepabIX 1
BEIIIECTB» (COCTOSIHUSA BEIIECTB, BO3TOHKA), OTIBIT
«UTo0
UJeT U3 yaitHuka?»

36 dusnueckue npruOopsl, GPU3NUIECKUE BETUINHBI U 1
dbuznyecKue sIBICHHUS.

37 OmnbiT «CoOupaeM 3JeKTpocKom» (cobupaem 1
npubop, MO3BOJSIOMUN TPUOINZUTEIBHO
U3MEPUTh
AIEKTPUUECKUH 3apsif).

38 Cunel B IpUpo/I€ — CUIIa TPEHMUSI, CHIIA TSKECTH, 1
CHJIA BBITAJIKMBAHUS, a3POJMHAMUYECKAs CUIIA.

39 OmnpiT «Cuina B 6eccrimmny (eHTpOoOeKHAST CHIIA). 1

Onpit «lepeTsruBanue cTysaa» (CI0KEHUE CHIT).




40

UTto Takoe TemIo U Kak OHO nepenaércs?

41 OnbiT «[loTeHIIMAIbHAS W KHHETHYCCKAsI
sHeprusi» U «Kyzma «ucuezaer» 3HEpPrus»
(mpeBpaieHun
SHEPIUH).

42 OnekTpuyectBo. OT Yero 3aBUCUT TOK?

43 OmnbiT «O0Hapy)EHHE IJIEKTPUUECKOTO MO
(HabJr0/1aeM AJIIEKTPUIECKOE TOJIE).

44 Uto Takoe 37eKTPOMArHUTHBIE BOJIHBI?

45 OnbiT «Bceeraa 1u MOKHO BEPUTh KOMIIacy?»
(MarHuTHOE TOJIE, IEHCTBUE METAJUIOB HA
KoMmrac).

46 MarsuTtHoe moie.

47 Omnbit «Kak «yBuAeTh» 1oje?» (HarnpaBiieHUs
MarHUTHOT'O TOJIs, CUJIOBBIC JIMHUH).

48 Uto Takoe Macca u Bec, YeM OTIUYAOTCS APYT OT
Apyra.

49 Onsit «Beca u uwyneca» u «Heecomocts 6€3
OopOHTHD (Macca M BEC ABMIKYIIETOCS TEJa).

50 Wuepuus u qy1s yero ona HykHa. OnsIT

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

Heckyunas 6uosorus (20 u)

51 Y nuBuTenbHas Hayka — Ouonorus. OCHOBHBIE
TEPMUHBI.

52 V4eHble U EPBOOTKPHIBATENHN B 00J1aCTH
6uonorun. OnbIT «Topmo3 as pacTeHui» (CBET B
KU3HUPACTEHUH).

53 JKuBble 1 He)KUBbIE OpraHu3Mbl. OTbIT
«JIaOupuHT A1 KapTOMIKK» (CBET HEOOXO UM JIJIst
doTocuHTE3a).

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

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

56 Muxkpockor, ero crpoeHre. MUKpoOHuoIorus -
OaKTEepHH U IJIECEHb.

57 OmpiT «ITouemMy HYKHO MBITh PYKU?» U
«B3aumooTHomeHs OaKTepUil U TIECEHU»
(n3ydeHnne OakTepuid,

MHUKpPOOPTraHU3MOB);

58 Crpoenue cemenu. Kak BoIpacTUTh pacTeHHe.

59 DKCHEepUMEHTHI C MPOpaIIUBaHUEM CEMSH
dacon.

60 JKuBas kieTka pacTeHHs U KUBOTHOTO.

61 Pacturensusiit Mup. OnacHble U NOJIE3HbIE
pacTeHusi pOJTHOTO Kpasl.

62 OmnbiT «JIuctonucanue» (POTOCHHTE3).

63 Mectras dayna. [ToBeeHIE )KUBOTHBIX.
OmnacHbl€ )KUBOTHBIE U HACEKOMBIE.

64 OmnbiT «Kak gBUraercst ynurka?
(mpucocoOJIeHUsI 17151 IEPEIBHKCHHS ).

65 JKMBOTHBIN MHUp Ha Pa3HbIX KOHTUHEHTAX 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 «3aHUMATEIhHBIC
HAYKN.
68 Hrorosast arrecranus B BUJIE 3aIUTHI 2
TBOPUYECKOTO TpoekTa. OTYETHOE MOKa3aTeIIbHOE
BBICTYILUICHUE
00yJarmuxcs «3aHUMaTEIbHBIC HAYKHY.
Hroro: 85

Coaep:xaHue NporpaMmal.

[IporpaMMa IOMOIHUTENBLHOTO OOpa30BaHUs «3aHUMATEIbHBIE HAYKU» UHTEIPUPYET B
cebe mporeaeBTUKY (PU3UKH, XUMHUH, Onosoruu, reorpaduu. OHa npegycMoTpeHa ans aerei 1-4
KJIACCOB, TO €CTh TAKOTO BO3pacTa, KOTJa MHTEPEC K OKPYKAIOLIEMY MUPY OCOOCHHO BENHK, a
CHeIMAalIbHBIX 3HAHUH elleHe XBaTaeT. PeOEHOK ¢ pOKICHUS OKPYKEH pa3InyHbIMU BEIIECTBAMU
U JIOJDKCH YMETh 00paIiaThCsi ¢ HUMH.

XapakTepHOil 0COOEHHOCTBIO JIaHHOTO Kypca SIBJISIETCS €ro HAaIeJIeHHOCTh Ha
(dopMHpOBaHHE HCCIENIOBATEIBCKUX YMEHHH MIIAQIIIMX IIKOJIBHUKOB, Pa3BUTHE JIOTHYECKOTO,
abcTpakTHOro MblieHus. Ha OONbUIMHCTBE 3aHSATHI MPOBOASTCSA OIBITHI, SKCIEPUMEHTHI U
HaOJIOIEHUsT 32 TIPUPOJHBIMH SIBICHUSIMH, CBOMCTBaMHU MPEIMETOB M BEIIECTB OKPY)KAIOIIECH
CpeJBl.

[Iporpamma HachllleHa TPAKTHUYECKUMH W JIabOpaTOpHBIMH paboTamu, Oecemamw,
TUCKYCCUSIMHM, BUKTOPHMHAMH, TECTHPOBAHUEM, 3aHATHIMH- MyTEHIECTBUSIMHU, OJIMMIIMAIAMHU,
OTIBITaMH, HAOTIOIEHUSIMH, SKCIIEPUMEHTaMH, 3aIIUTONW TBOPYECKUX PaOdOT M MPOEKTOB, OHJIAWH-
HKCKYPCH, CaMONpe3eHTalUsIMHU, TBOPUECKUMH paboTaMu (MOJIEIMPOBAaHUE, PUCOBAHNUE, JICTIKA,
KOHCTPYHPOBAHHE), NHTEIUICKTYAIbHBIMU UTPAMHU.

IIpencraBneHHass B NporpamMme CHUCT€Ma pa3HOOOPA3HBIX OMNBITOB M 3KCIEPUMEHTOB
CHOCOOCTBYET (DOPMHUPOBAHHIO IEJICYCTPEMICHHOCTH, Pa3BUTHIO TBOPYECKHX CIIOCOOHOCTEH H
OPEANOCHIIOK  JIOTHYECKOTO  MBIIUICHUs, OObEOUHSET 3HaHUSA, IOJyYeHHble B  XOe
HKCTIEPUMEHTHPOBAHMSI, TOMOTaeT c(hOPMUPOBATH HABBIKM 0€30IIaCHOTO TIOBEICHUS B OBITY.

Hcnonb3oBanue MKT — TexHosoruii B mpolecce 0CBOCHHs MPOrpaMMbl CIIOCOOCTBYET
(dbopMHEpOBaHUIO 0COOOTO THITA MBINUICHHUS, XapaKTEPU3YIOIIErOCs OTKPBITOCTHIO U THOKOCTHIO
[0 OTHOLIEHHIO KO BCEMY HOBOMY, YMEHHMEM BUICTh OOBEKTHI M SBJICHHS BCECTOPOHHE B HX
B3aMMOCBS3H,CIIOCOOHOCThIO HAXOAUTh A (EKTUBHBIE BAPUAHTHI PEIICHUS Pa3IMYHbIX TPOOIIEM.

ITporpamma npeaycMaTpuBaeT GOpMUPOBAHHE Y 00YYAIOIIUXCS 00IIey4eOHBIX YMEHUN U
HaBBIKOB, YHHBEPCAIBHBIX CIIOCOOOB JAEATENBHOCTH W KIFOUEBBIX KOMIICTEHIIWA, YMEHHE
CaMOCTOSITENIbHO U MOTHBHPOBAHHO OPraHU30BBIBATH CBOIO MO3HABATENBHYIO AESATEIBLHOCTH (OT
MOCTAaHOBKH IIeJed 10 TOJYYCHHsT W OICHKH pe3yibTaTa, HWHTETPUPYET 3HAHUS XUMUH,
O6uonoruu, reorpaduu, IMO3BOJAS CO3JaTh IMOJIOKUTEIBHYI0O MOTHUBALUIO K OOy4YEHHIO,
dbopMHpyeT y 00yUJaromuXCsl SKOJOTUYECKYIO0 TPAMOTHOCTb. )

Hcnonb3ys MeToIbl  MOJETUPOBAHMS, HAONIOJEHHS, OSKCIEPUMEHTHPOBAHUA H
MPOEKTUPOBAHUS B Ipoliecce 00ydeHus Mo JaHHOW Mporpamme, CO3Aar0TCs CBSI3U BHYTPEHHETO
Mupa pebEHKa ¢ oKpyxkaromei cpenoit. Takum oOpazoM, peOEHOK yCTaHABIMBACT JTUYHOCTHBIC
SMOIMOHAIBHO OKPALIECHHBIE CBS3U C OOBEKTaMH U SBJICHUSMHU OKPYKAIOIIEr0 MUpa.

3-4 knaccwl (85 4)
IIpoexkTHas1 AeATEJBHOCTDH U €€ 3a/1a4Hu
Uto takoe mpoekt? IloHsATHE MpoeKTa, OTIMYME MPOEKTa OT COOOIIECHHS, y4eOHOTO
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3a7aHusd U T.A. Tunsl U BuAsl NpoekToB. IIpumepsl ynadHbIX M HEyJadyHbIX IpoeKToB. Kak
BBIOpaTh Temy mpoekra? TpeOGoanus k (opmyaupoBke (Ha3BaHMIO) IpoekTa. [IpakTmueckoe
OCBOCHHE BBIOOpa TeMbl IpoekTa. Cdero HauMHaeTCsl paboTa Ha/l MPOEKTOM. DTaIlbl IPOSKTHOM
NEeSITeIbHOCTH. 3HAKOMCTBO € IIOHATHAMMU «IIpOOIeMay, «Iellby, «3a/1a4ay, «TUI0Te3ay, CIOCOObI
pewmierns npobieM. Metoasl uccienoBanus. [IpakTuueckoe OCBOSHHE YKa3aHHBIX 3JIEMEHTOB
npoekTupoBanus. [IpencraBnenue pe3ynbTaToB paOoThl. IIpOEKTHBIN MPOAYKT Kak JIOTHYECKOE
3aBepIleHHE NPOEKTHOW paboThl. MeToabl cOopa mH(pOpMAIMU A OCYIIECTBICHHS MPOEKTA.
CnocoObl mpescTaBieHuss UHGOPMAIMK, BHABI HHGOPMAIMK B TEKCTE U OTOOp TpeOyemoi
uHpOpMaLnH.

Bunsl nestensHoctu: IlpocMotp guibma «MHUIIKHMHA Kallay M OLEHOYHOE 00CYXKAEeHUe
YIQYHOCTH/HEYJAaYHOCTH «IIPOEKTa» W MNPUYHH, KOTOpble K 3ToMy mpuBenu. OOcyxneHue
BbIOOpa U (hopMynupoBkH Ha3BaHMs mpoekTa. Ilpaktuueckas pabora mo (HopMyaupoBaHMIO
Henen, 3aaay U runore3 npoekTos. [Ipaktuueckast «lIpeseHTanust npoekTa» ¢ AEMOHCTpaLuen
npuMepoB npeseHtanuii. xkckypeus B Llentp «Touka poctay.

«Xumus psiiom ¢ Hamm» (20 9)

Tena u BemectBa. CTpoeHHE TBEPABIX, KUAKUX U Ta3000pa3HbIX TeJ. CBOWCTBA KUIAKHX
U ra3000pa3HbIX Tel. Monekynbl. BzaumozeiicTBre MOIeKyIB TBEPIBIX, KHUIKUX, Fa3000pa3HbIX
tenax. Juddysus. BemecTBa yncTbie 1 cMecH, IPOCTHIE U CIIOKHBIE.

Bunel pgesarenbHOcTH: MrpoBas BHKTOpMHA Ha ONpPENEIECHUE TEl U BEIIECTB.
OKCIIepUMEHTBl 10 H3YyYEHHMIO CBOMCTB TBEPHBIX Tel, JKUAKOCTeH U ra3oB ((popma, oObem).
DKCIIepUMEHTHl N0 W3YYeHUI0 jaedopMainuu, yrnpyrocTH, IJIACTUYHOCTH. DKCIEPUMEHTHI TI0
pas3zieneHuo cMmecell BemiecTB. M3rotorieHue M3 MIacTUIMHA MOAETIEH aTOMOB M MOJIEKYII.
W3roroBneHue M3 IMJIACTHIMHA MOJEIEH MPOCTBIX M CIOXKHBIX BEIIECTB. DKCIEPUMEHTHI IO
muddy3un Bemects.JlabopaTopHoe 3aHsTHE «BemiecTBa pacTUTEIBHBIX OPIaHU3MOBY.

«I'eorpadus nas a10603HaTeIbHBIX» (20 )

3auem HyxHa reorpadusi. Vctopust co3nanus komnaca. Mcropusi co3manus rio0yca.
Camble HEOOBIYHBIE MECTa IJIaHeThl. DTaxku npupojibl. [loznanue Cudbupu. Iocnennue «bemnbie
nsaTHa». [loxBur 3emuenpoxosues. Pusndeckas kapra. Tonorpaduyeckas KapTa.

Buner nestensHoctu: WUrpoBas reorpaduueckas BUKTOpHUHA. [IpakThueckoe 3aHsTHE
«OrmpeneneHue CTOPOH TOpU30HTA Mo Komnacy». Ilpaktuueckoe 3ansatue «Haiinum Ha riodyce».
Uzrorosnenue moaenu «Itaxu npupoas». Urpa «lloznanne Cudbupu». M3rorosnenue nocodus
«3emnenpoxonausl». Ilpaktuueckoe 3ansaTHe «YUTeHHe Qu3nueckoi kapThl». IIpakTHueckoe
3aHsTHE «COCTaBICHUE TOMOTPahUIECKON KapTh».

«®u3uka Ha KaxaoM mary» (20 1)

CocraB Boznyxa. ®@usznyeckue CBOMCTBA BO3AyXa (YHOpYrocTh, JaBjieHHE). 3Hau€HUE
BO31yXa Ul >KUBBIX OpraHu3MoB. M3MeHeHue cocraBa Bo3ayxa. IInoTHOCTE M pa3peXeHHOCTD
Bo3nyxa. ATMocdepHoe maBieHue. bapomerp. HarpeBanue Bo3gayxa OT MOBEPXHOCTH 3EMIIH.
W3meHeHne TemmepaTypbl Bo3dyxa ¢ BeICOTOH. OOpa3zoBaHue oOsakoB. OcCaJkM U MX BHJBIL.
CHeroBasi JTMHMSI B TOpax, CHETOBble BepIIWHBI, JeqHUKU. Berep. PabGora Betpa B mpupoe.
ITorona. Tunnunele npusHaku norofsl. Ilpenckazanue noronael. BausHue noroasl Ha OpraHu3M
yenoBeka. Tpu cocrossHUs Bojabl. l3MmeHnenue oOwbema Boabl NpH HarpeBaHuu. Boma —
pactBopuTenb. PacTBOprMbIe U HepacTBOpUMBIE BellecTBa. PacTBopsl B mpupoje. PaboTa BoibI
B mpupoxae. OOpazoBaHWe Tiemiep, OBparoB, yIIeaud. 3HAaYeHUWE BOABI B MPHUPOJIE.
Hcnonp3oBaHne Bobl yenoBekoM. OXpaHa BOJBI.

Bunel nedarenbHOCTH: DKCniepuMeHTHl «Bo3ayX 3aHMMaeT MpOCTpaHCTBO», «/laBieHue
BO3JyXa». OKCIEPUMEHTHI, JOKa3bIBAIOLIME, YTO BO3JIyX HMeeT Bec. M3MepeHue naBieHUe
BO3JlyXa C MoMoIislo OapoMerpa. Pemenne 3amad. ['otoBum mocoOusi «HapomaHbie mpuUMETHI
IpEJICKa3aHusl IIOTOJbl», <IIOCIOBUIBI M TIOTOBOPKM O Ipupoxae». MsroroBieHue u
pa3BeIIMBAaHUE KOPMYIUEK M MNTUL. OKCIEPUMEHThl II0 HM3MEHEHUI0 00beMa BOJABI B
3aBUCUMOCTH OT TEMIIEpATypbl. DKCIEPUMEHTHl IO M3YYEHHIO PACTBOPUMOCTH BELIECTB INPHU
pa3sHbIX YCIOBHSIX.

«Heckyunasi ouoJiorus» (20 1)
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ITouBa, ee obpa3zoBanue. PaznooOpasue nous. [lnonoponue mousel. O6pabOTKa MOYBHI
ITouBa u pactenus. Jpo3us Mo4B, ee BUAbL. OXpaHa MOYB. Y CIOBUS KU3HU OPraHU3MOB: cpea
oOutanus, ¢axkTopsl cpeabl oburtaHus. Kierounoe crpoenme opranuzMoB. Kierka.
VBenuuurenbHble npubopsl. PasHooOpasue opranu3mMoB. OJHOKJIETOYHBIE M MHOT'OKJICTOYHBIE
opranusmel. IlapctBa opranusmoB. [lpuumHBI cokpalieHuss opraHu3moB. PasnenbHbiii cOop
Mycopa M €ro JajabpHeias nepepadoTka.

Buabl gestenbHOCTH: DKCIEPUMEHTHI MO M3YYEHHUIO CBOMCTB >KMBOro. [lpaktuueckas
pabora «IloceB cemsH. Pa3Hble crocoObl moceBa M IIIyOHMHBI 3aJelIKM». YXOZ 3a paccanout
[[BETOB M OBOINHBIX KyJIbTyp. lIpakTtmueckas paboTa MO HCIOIB30BAHUIO YBEIMYUTEIHHBIX
npubopoB.  3apucoBka  MHKpooObekToB. Ilpaktumueckas paGoTa 1O  H3rOTOBJICHMIO
MHUKpPOIpEnapaToB. 3aprCcOBKa pe3yabTaToB HAOMIOIeH!H. MUKPOCKOHUS MPOCTEHIINX.

N3roroBneHue IUIaKaToB Ha JKOJOTMYECKYI0 TEMY, OpraHM3alys BBICTABKHM ILIAKATOB.
JlabopaTtopHoe 3ausatue «/3yueHune KoJIIEeKIINN TOYBY.

IIpoexTHAast TeATEJIBLHOCTD (3 4.)

3amuTa NpOeKTOB, MUHU - IPOEKTOB

3 kJjacc (85 v)

1. BBenenue B 00pa3oBaTeIbHYI0 mporpamMmmy (2 1)

Teopernueckass 4acTb. 3HAKOMCTBO J€Tel C LEMIMH U 3ajjayaMH OOBEAMHEHHs, ¢
IpaBWJIaMUd TIOBEJICHUSl NpPU IPOBEACHUU OIBITOB, SKCIIEPUMEHTOB, HAOJIIOJEHUI; TEXHUKaA
0e30MacHOCTH.

[IpakTryeckas yacte. [lokas ¢punbema «TpaBMaTu3mM» U €ro 00CyKIACHHUE.

2. Xumus psgom ¢ namu (20 )

Teopernueckass yactb. OCHOBHbIE TEpPMHHBI XUMHHM. llpuMeHenue xumuu B
NOBCEIHEBHON ku3HU. OCHOBHBIE y4Y€HBIE M IEpPBOOTKphIBaTenu. Artom. Monekynbsl. Tpu
COCTOSIHUSI BEILIECTB; TBEpPJOE, >KMJKOe M razooOpasHoe. UTo Takoe kpuctauibl. Bonma u ee
cBoiicTBa. XHMMHMUYECKHE pEaKLUU: COEAVHEHHUA, pa3jokKeHWs, 3aMmelleHusd. YTo Takoe
KaTaJIu3aTopbl U UHTUOUTOPBI, U JUISl YETO OHU HYXHBI. UTO Takoe cMech, pacTBOp, CYCIIEH3HUs,
KOJUIOMJIHBIM pacTBOp, IMyJbCUs. KHUCIOTBI M IIEI0YH, YTO 3TO TAKOE W JJISl YETO OHU HY)KHBI.
Urto Takoe MHAUKATOPBI, ISl YETO OHU HYXKHBI. YTJIEPOJ - BaXKHBIN 3JIEMEHT Ha 3eMiIe.

IIpakTnueckass yactb. OnbIT «/[BUKEHHE MOJIEKYN >KMIKOCTH» (CpPaBHEHHWE IBHKCHHS
MOJIEKYJI B XOJIOAHOW U Topsiued Boje); onbIT «KoymeKuus KpuctamioB» U «XpycTalbHbIE)
Aina (CoCTOsHUE BEIEeCTB); onbIT «Kunenue xoaoJHON BOAb (CBOWCTBA BOJIbI); ONBIT «B3phIB
B makere» (XMMHUYECKHE peaklMu); ombIT «Jletaromue OaHOUKM» (peakuus C BbIIEICHUEM
YIJIEKHUCIIOro Ta3a); onbIT «CymepreHay (peakius pa3iokKeHus IEPEeKUCH BOJIOPO/Iay; OIBIT

«[lennpiit (onTan» (SK30TepMHUECKass peakIys); OMbIT «MeXxaHudyeckoe paszieeHHe
CMECH IIpH IOMOIIM BO3AYIIHOIO IIApUKa» (pa3fesieHue COJIM W MOJIOTOTO Iepla); OIBIT
«Mcuezaromuii  caxap» (BUAbl cMecell M HUX cCBoicTBa); ONBIT «ChenoOHBIH  KIei»
(M3roTaBIMBaEM KOJJIOWIHBIN pacTBODP»; OIBIT

«CMech Maciia W BOJIBD» (M3rOTaBIMBAEM SMYJILCHIO); ONBIT «Pe3uHOBOE sifo» (
B3aMMO/IEIICTBHE LIENIOUN € KHCIO0TOM); onbIT «HeBuaumas xonay(B3aumopaencTeue dpochopHoii
KHUCJIOTBI U MOJIOKA); OMBIT «YMHBINA Hol» (ompesenieHne cofepkaHue Kpaxmalia B MPOJIyKTax);
onbIT «l[BeTHBIE (haHTa3uM» (CTPOCHHE MOJIEKYJI MbUIa M MX CBOIicTBa); ombIT «CepebpsHoe
aio» m «CBeuka W Marmyeckui crakan», «llomydeHue yriiepoga M3 JUCTHEB PACTEHUIN»
(yriepon 1 ero cBOicCTBA)

3. Ieorpadus nas awd03HaTENBbHBIX (20 )

Teopernueckass uyactb. Pasnensl reorpaduu (reonorus, MUHEpaJIOrHs, Kaprorpadusd,
MeTeoposiorus). TeKToOHWYecKHe TpoIecchl BHYTpU 3emuH, 3emiieTpsiceHus. [lone3nbie
ucKornaemble. J[paroneHHsle MuHepansl. ['eorpaduueckas kapra. ['modyc. DnemeHTs penbeda.
Urto BHyTpH 3emiin. BynkaHsl.

IToBepxHOCTh 3emMiIu: MaTepHKU M OKeaHbl. MeTeoposorus — Hayka o moroje. Obmaka.
IToroaHrle ABICHHUA.

[Ipaktnyeckas wacth. OxcnepumeHT «l'omyboe HeOo» (mucmepcus — mporece
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pa3lioKEHUs] CBeTa Ha CHEKTp); ombIT «O0mako B OyTeUIKe» (Kak (GOpMUpPYIOTCS 00aka);
onbIT «KpyroBopoT Bozbl B NpUpoe» (IIPOLEcC MOCTOSIHHOTO MepeMeLIeHns BOIbl Ha 3eMIle);
onbIT «Kak nosBisercss paayra» (IIpeIOMIIEHUE COJHEUHBIX Jy4ed B JOXAEBBIX KaIUISX); OIBIT
«Pa3nmuB HeTH B OKeaHe» (BAMSIHME He(TH Ha KMBbIe OpraHu3Mbl); onblIT «llouemy omacen
AticOepr?» (oTpumarenbHas poiib aiicOepra B JKU3HH 4YEIOBEKA); OMBITHI C MECKOM M TIMHOMN
(cBoiicTBa ITecKa U INIHMHBI); ONbIT «V3BeprkeHue BylIKaHay (MOJIENIbBYJIKaHA, TOYEMY IIPOUCXOUT
U3BEpIKEHHE); paboTa ¢ HAYYHOH TUTepaTypoil, KOHTYPHBIMH KapTaMH, TI00yCOM.

4. dusuka Ha KaxaoM mary (20 v)

Teopernueckass uvacth. Pusmka, kak Hayka. Dusmueckue npuoOOpsl, (GuU3NIECKUEe
BeIMYMHBI U (pusnueckue sapiaeHus. Cuiibl B NPUPOJE — CHUJa TPEHUs, CUJIA TSDKECTH, CHUJIa
BBITAJIKUBAHMSI, a’poAMHaMuyeckas cwia. Uro Takoe Temo M Kak OHO nepenaércs’?
OnexrpudectBo. OT 4dero 3aBUCHT TOK? UTO Takoe 3JIEKTpOMAarHuWTHbIE BOJIHBI? MaruutHoe
nosie. Uto Takoe Macca 1 Bec, 4eM OTJIMYArOTCs ApYr OT Apyra. MHepuus u aJid 4ero oHa Hy>KHa.

IIpakTryeckas yactb. OnbIT «Kak «yBuaeTh» mose?» (HarpaBieHHs MArHUTHOTO IOJI,
CUJIOBbIE JIMHUM); ONBIT «Bceraa 1u MOXXHO BEpUTh KoMmmacy?» (MarHUTHOE IoJie, JAEUCTBUE
METAJUIOB Ha KoMmac); omnbIT «OOHapyXeHHe 3JIEKTPUYEcKoro mnousiss» (HabmarogaeM
alIeKTpuYeckoe moiie); onbIT «CobupaeM 31eKTpockom» (cobupaeM NpudOp, MO3BOISIOIIMMA
OpUOJIM3UTENIBHO W3MEPUTh DJIEKTpUYECKHH 3apsn); onbIT «VcnapeHue TBEpIbIX BEIIECTB»
(COCTOSIHMSBEILIECTB, BO3TOHKA); ONbIT «YUTO Haer u3 yailHMKa?» (ra3oo0pa3HOE COCTOSHHE
BelecTB); onbIT «lleperaruBanue cryna» (cnoxenue cui); onbIT «VHepTHbIN hommanT» u «KTto
nanbie?» (ot yero 3aBucut » U «Kyzma «ucuesaer» sHeprus» (IpeBpallieHUH SHEPTUu); OIbIT
«Beca u uyneca» u «HeBecomocth 0e3 opOMTBHI» (Macca W BeC JBUXKYIIErOCs TeJa); OIbIT
«Bompoc pedpom» u «Heipsumemuk [exapray (1aBieHue).

5. Heckyunas ouosiorus (20 u)

Teopernueckass yacTh. YauBUTEIbHas Hayka — Ouonorus. OCHOBHbBIE TEPMHUHBI.
VY4yeHple M TEpBOOTKpHIBATENM B oOjacth Ouonoruu. JKuBble U HEKUBBIE OpPraHU3MBI.
Opranuyeckue BellecTBa: OENKH, KUPbI, YriIeBoAbl. MUKpPOOHOIOTUS - OAKTEpUH U IIECEHb.
Muxkpockon, ero crpoerue. CrpoeHue cemeHu. JKuBasg KIE€TKa pacTE€HUs U KUBOTHOTO.
Pacturenbubiit Mup. OnacHble U TOJIE3HBIE pacTeHMsI poJHOro Kpas. Kak BbIpacTUTh pacTeHue.
JKuBOTHBIA MUp Ha pa3HbIX KOHTMHEHTax 3emiH. MectHas ¢QayHa. [loBeneHue >KHBOTHBIX.
OnacHble )KHUBOTHBIE U HaceKoMble. Kak yxakuBaTh 3a JJOMalTHUM TUTOMIIEM.

[Ipaktnyeckas yactb. OnbiT «[lamment, ckopee, kuB?» (0eNKH U MX (QYHKIUH); OTBIT
«IloyeMy HY)XHO MBITb PYyKHU?» U «B3auMooTHomIeHHs OakTepuil W IJIeCEHW» (U3ydeHUe
0aKkTepuii, MUKpOOpraHU3MOB); omnbIT «JIuctonucanue» (porocunres); onbIT «JlaOupuHt I
KapTOLIKKW» (CBET HEOOXOAUM AJisi POTOCHHTE3A); ONBIT «TOpMO3 JIJIs1 pacTeHUI» (CBET B KU3HU
pacrenuii); omblT «Kak gBuraercs ymuTka?» (IpUCIOCOOJICHMS I TMEpeBUKECHHUSA);
AKCIIEPUMEHTHI € MpopamuBaHueM ceMmsH (aconu; onbIT «[lodemy He MEp3HYT KHUTBI?» U
«Imenp 1 Myxa» (OTIUYHE XOJIOJTHOKPOBHBIX U TETIOKPOBHBIE )KUBOTHBIX).

6. HUTrorossie 3ansaTus (3 4)

Teopernueckas yactb. IloaBenenue utoroB pabotsl 3a rox. IloaroroBka kK OTYETHOMY
BBICTYIUICHUIO «3aHUMATEIbHbIE HAYKH.

IIpakTnueckass wacts. MrToroBas arrecraumMsi B BHJE 3alllUThl  TBOPYECKOTO
npoekta. OT4eTHOE IOKAa3aTelbHOE BBICTYIUIEHHE OOy4YaroUIXcs

«3aHUMAaTEIbHbIE HAYKN.

O2xupaemble pe3yabTaThbl:

Obyuarowuecs: O0NIHCHBL 3HAMDb !

- YTO U3y4aeT OMOJIOTus, KaK HayKa;

- pacTeHUs, UX BUJbI, YCIOBHS HEOOXOAUMBIE JJISl pOCTa, YACTU PACTCHUIA;

- JKUBOTHBIE, UX BUJIbI, CpE/la OOUTAHUsI, YCIOBUS )KU3HU;

- CTPO€HHE MUKPOCKOIIA, EF0 OCHOBHBIE YacTH;

- YTO U3y4aeT XUMUS KaK HayKa,

- OCHOBHBIE 3JIEMEHTBI CTPOEHMS BELLIECTBA - AJIIEMEHTAPHBIE YaCTHUIIBI - ATOM U MOJIEKYJIA;
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- arperaTHble COCTOSTHUSI BEIIECTB U UX MPEBPAIICHUS.

o Obyuarowuecsi OONHNCHLL YMEMb !

- OTJINYATH SIIOBUTHIE PACTEHHS OT JIEKAPCTBEHHBIX;

- [T0JIb30BAThCS CIIPABOYHUKAMH-OTIPEICTTUTEIISIMU;

- [T0JIb30BAThCS MUKPOCKOTIOM CaMOCTOSITENIBHO;

- IPOBOJIUTH CAMOCTOSITEIILHO TIPOCTEHIIINE OTBITHI U YKCTICPUMEHTHI,

- IPOBO/IUTH OMBITHI IO BRIPAIIUBAHHUIO KPUCTAIUIOB B JOMAIIHUX YCIOBHUSX.

Obyuarowuecs 6yoym 3Hamuv: IpUMEPbl PU3NUECKUX MTPUOOPOB, HU3UUECKUE BETUIHH U
¢du3nueckue sIBICHUH, TOHUMATh, B Y€M UX OTIUYHS;

- OT Yero 3aBUCHUT CUJIA TSKECTH,

- YTO TaKOE TEIUIO U KaK OHO Mepenacres;

- IOHSITHE JICKTPUIECTBA U DJIEKTPOMArHUTHBIX BOJIH;

- BUJIbI TIOJIC3HBIX MCKOIAEMBIX U MHHEPAJIOB;

- pa3IM4YHbIC CTUXUHHBIC OCJACTBUS U CIIOCOOBI ICHCTBUS B CIIy4ae OMAaCcHOCTH,

- IOHSTHE «CO3BE3/ME», BUBI HEOSCHBIX CBETHII B TIOPSIKE YIAIEHHOCTH OT 3€MIIH;

- CTOPOHBI CBETA,

- IPUHLIMIIBI OPHEHTUPOBAHMS Ha KapTe U TI00Yyce;

- IOHSITHE CYTOK, IPUYHHY CMEHBI JTHS  HOYH,

- MOHSTHE T0Jla U U3MEHEHUs B IPUPOJIE B pa3HbIC BpEMEHA T0/1a;

- OCHOBHBIE CIIOM 3eMJIH, MAaTepUKH U OKEaHbI 3eMIIH;

- OCHOBHBIE TIPUPOJIHBIC SIBICHUSI.

Obyuarowuecs 6yoym ymems:

- [TOJIb30BAThCS KapTaMH U TII00yCOM;

- pa3nuyaTh Ha KapTe JIeMEHTHI penbeda;

- CAMOCTOATENBHO MMPOBOIUTH MPOCTEHINNE OTIBITHI, SKCTIEPIMEHTHI M HAOIOACHUS;

- [10JIb30BaThCs HPU3NUIECKUM 000PYTOBAHHEM;

- CAMOCTOSTEIBHO MOJIb30BATHCS HAYYHOW U CIIPAaBOYHOM JINTEPATYPOH;

- OPE/IETIATh CTOPOHBI CBETA IO KOMIIACY;

- MOATOTOBHTH MPOEKT MO BHIOPAHHOH Teme, CHOPMYITHPOBATH THIIOTE3Y U 33auu JUIs €€
UCCIIEI0BaHMS;

- 3aIIUTHTH CBOW MIPOEKT Mepe] CBEPCTHUKAMH.

Inanupyemsle pe3yJibTaThI

B pesynbraTe m3ydyeHus Kypca «3aHUMaTeIbHbIE HAayKH» OOydarolluecss Ha CTYHEeHU
Ha4aJIbHOTO 00IIIeT0 00pa30BaHuUs:

-[0oJly4aT BO3MOXHOCTb DAaCHIMPUTh, CUCTEMATH3HPOBATh M YIIyOUTh HCXOJHBIE
NPEJICTAaBICHUS O TPUPOIHBIX OOBEKTAX U SBICHUSIX KaK KOMIIOHEHTAX €IMHOTO MUPA, OBJIAJICIOT
OCHOBaMHU MPAKTUKO-OPUEHTUPOBAHHBIX 3HAHUI O MPUPOE, MPUOOPETYT IETOCTHBIN B3I Ha
MHD;

- IPHOOPETYT OMBIT AMOIMOHAIBHO OKPAIIEHHOTO, JUYHOCTHOTO OTHOIIEHHUS K MHpPY
TIPUPOJIB;

- MIO3HAKOMATCS C METOJaMU M3Yy4YEeHHs NPUPOAbI M 0OIIecTBa, HAYHYT OCBauBaTh
YMEHUSI TIPOBOJUTH HAOTIOACHUS B MPHUPOJE, M3MEPEHHS, CTaBUTH ONBITHI, HAYYATCS BUIETh U
MOHUMAaTh HEKOTOpPbIe MPUYMHHO-CIIEICTBEHHBIE CBSA3U B OKPYXKAIOIIEM MHPE;

- IOJIy4aT BO3MOXKHOCTh INpuoOpectu 0a3oBble ymeHus pabotel ¢ MKT cpeacrBamu,
NOWCKa MH(MOPMALUU B IJIEKTPOHHBIX HMCTOYHHMKAX M KOHTpOJHpyeMoM MHTepHeTe, HaydaTcs
C03/1aBaTh COOOIEHHS U IIPOEKTHI, TOTOBUTH U IPOBOJANUTH HEOOIBIINE TPE3CHTALIUH.

JIn4HOCTHBIE YHUBepCAJIbHbIE YUeOHbIe JelCTBUA

Y yuenuxa 6yoym cghopmuposanvl:

- yueOHO-TI03HABATENbHBI HHTEpEC K HOBOMY Yy4eOHOMY MarepHagy U crocobam
pelIeHns HOBOM 3aJ1auu;

- OpUEHTALlMsl HA TIOHMMAHUE NPUYMH yClleXa BO BHEYPOUHOH JAEATENBHOCTH, B TOM
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YucIe Ha CaMOAHAIU3 M CAMOKOHTPOJb pe3yiabTaTa, Ha aHaju3 COOTBETCTBHS Pe3yJIbTAaTOB
TpeOOBaHUAM KOHKPETHOMH 3a/1auu;

- CIIOCOOHOCTh K CaMOOIICHKE Ha OCHOBE KPHUTEPHEB YCIECHUIHOCTH BHEYPOUHOU
NeSITETbHOCTH.

- M0003HATENIFHOCTh, COOOPA3UTENBHOCTD IMPH BBITOJHEHUH Pa3sHOOOPAa3HBIX 3aJaHHN
IpOOJIEMHOTO U 3BPUCTUYECKOTO XapaKTepa;

- IEJICYCTPEMIIEHHOCTb, YMEHHS IIPEOJ0JEBAaTh TPYAHOCTH — BaXKHBIX KauecTB B
IPAaKTUYECKOH IeSTeIbHOCTH JH000T0 UeI0BeKa;

- CAMOCTOSITEIbHOCTD CYXJACHUM, HE3aBUCUMOCTb U HECTAaHAAPTHOCTD MBIIIIJICHUS.

PeryasiTuBHble yHHMBEpPCcAJIbHbIE Y4eOHbIE el cCTBUS

Yuenux nayyumcs:

- IJJAHUPOBATh CBOU JAEHUCTBUS B COOTBETCTBHM C IIOCTaBJICHHOM 3ajjaueil U yCIOBUsAMU €€
peanu3aluu, B TOM YUCJIE BO BHYTPEHHEM IUIAHE;

- YUUTBIBAaTh YCTAHOBJIEHHBIE PaBUJIA B IJIJAHUPOBAHUU U KOHTPOJIE CIIOCO0a pelleHMs;

- OCYILIECTBJISITh UTOTOBBIN U MOIIArOBBIA KOHTPOJIb IO PE3YJIbTATY;

- OLICHUBATh  INPABWIBHOCTh  BBIMOJHEHUS  JIeHCTBUA Ha  ypOBHE  a/IeKBAaTHOU
PETPOCIEKTUBHOM OLIEHKH COOTBETCTBUSI PE3Yy/IbTATOB TPEOOBAHUSAM JIAaHHOM 3a/1aul U 33Ja4HOMN
obnacry;

- aJIEKBaTHO BOCIPUHUMATh IIPEJJIOKEHUS U OLICHKY YUUTENeH, ToBapUIlel, poauTeneil u
JIPYTUX JIOJEH;

- pa3uuath crocod U pe3yabTar ACHCTBUA.

¢ Yuenux nonyuum 6osmodrcnocme Hayuumscs:

- B COTPY/IHUYECTBE C YUUTEIEM CTaBUTh HOBbIE YUeOHBIE 3a/1a4H;

- IPOSIBIISITH IO3HABATENIbHYIO HHUIIMATUBY B Y4€OHOM COTPYTHUUECTBE;

- CAMOCTOSITEIbHO aJIeKBATHO OLIEHUBATh IPaBWJIBHOCTh BBIIIOJIHEHUSI JEUCTBUS H
BHOCHUTbH HEOOXOJMMbIE KOPPEKTUBBI B HCIIOJHEHUE, KaK M0 X0y eropeaiu3aluu, Tak U B KOHIIE
JICHCTBHSI.

ITo3HaBaTebHBbIE YHHBepcaJlbHbIe y4eOHbIe AeiicTBUS

Yuenux nayuyumcs:

- OCYIIECTBJIATh MOMUCK HEOOXOAMMOM HWHGpOpMAalMU A BBINOJHEHUS BHEYPOUHBIX
3alaHuil  C HCIIOJIb30BaHWEM Y4e€OHOW JIUTepaTypbl M B OTKPBITOM HH(QOPMAIMOHHOM
IPOCTPAHCTBE, OSHIMKIONEIUI, CHPAaBOUYHUKOB (BKJIIOYAs  DJEKTPOHHbIE, LU(POBBIE),
KOHTPOJIMPYEMOM IpocTpaHcTBe MIHTEepHETAa;

- OCYILECTBJIATH 3anMCh ((pUKcaryio) BHIOOPOUHOIM HH(OpMALIUU 00 OKPYKAIOLIEM MUPE U
0 cebe caMoM, B TOM YHclie ¢ ToMoIbio nHcTpyMeHToB UKT;

- CTPOUTH COOOIIEHHSI, TIPOEKTHI B YCTHOW U MUCBMEHHOH (opme;

- IPOBOJUTH CPAaBHEHUE U KJIACCU(PHUKAIUIO MO 3a/laHHBIM KPUTEPUSIM;

- yCTaHABJIMBATh PUYUHHO-CIICCTBEHHBIE CBSI3U B U3y4aeMOM KpyTe sIBICHUM;

- CTPOUTH pacCyXkAcHUsI B (popMe CBSI3M MPOCTHIX CYXACHUN 00 00BEKTE, €ro CTPOSHHUH,
CBOICTBAx U CBSA34X.

o Yuenux nonyuum 6ozmodrcnocmo Hayuumscsi:

- OCYIIECTBIIATh PACIIMPEHHBIH MOUCK MH(OPMAIMU C HCIIOJIb30BAaHHEM PECYpPCOB CETH
WHTepHeT;

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

- 0CO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIIEHHS B YCTHOM U MUCEMEHHOH (opme;

- OCYHIIECTBJISITH  BBIOOp Hambonee HGh(PEKTUBHBIX CIMOCOOOB pelieHus 3a7ad B
3aBHCHUMOCTH OT KOHKPETHBIX YCIIOBHIA;

- OCYIIECTBJIATh CHHTE3 KaK COCTaBJI€HHME LIEJIOr0 M3 4YacTeil, CaMOCTOSTEIbHO
JOCTpanBasi ¥ BOCHOJHSS HEJJOCTAIOIME KOMIIOHEHTHI;

- OCYILIECTBIIATh CPABHEHUE, KJIACCU(PUKALIMIO, CAMOCTOATENBHO BbIOMpas OCHOBAHUSA U
KPUTEPHHU IS YKa3aHHBIX JIOTUYECKHUX OTepallHii;
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- CTPOUTH  JIOTHUECKOE DPACCYXJECHUE, BKJIIOYAIONIEe YCTAHOBJICHHE HNPUYHHHO-
CJIEZICTBEHHBIX CBA3EH.

KomMyHHUKaTHBHbIE YHHBepcaJlbHble y4eOHbIe 1eiicTBUS

Yuenux nayyumces:

- aJICKBATHO KCIIOJIb30BaTh KOMMYHUKAaTHBHBIC, IIPEKAE BCETO — PEUYEBBIE, CPEACTBA IS
peLIeHHs pa3InYHbIX KOMMYHUKATUBHBIX 33Jjad, CTPOUTh MOHOJIOTHYECKOE COOOIIEHHE, BIaIETh
JMAJIOTHYECKO (HOpMON KOMMYHHMKAIIMU, UCIIONB3Ys, B TOM YHCIE CPEICTBA U MHCTPYMEHTHI
KT naucTaHIIHOHHOTO OOIECHHUS;

- IOTTyCKaTh BO3MOKHOCThH CYIIECTBOBAHHUS Yy JIIOJIEH Pa3NUYHBIX TOYEK 3pEHHS, B TOM
Ylce HE COBMAJAIOIIMX C €ro COOCTBEHHOH, M OPUEHTHPOBATHCS HA MO3ULUIO NApTHeEpa B
OOIICHUY U B3aMMO/ICHCTBUU,

- YUUTBIBaTh DPAa3HbIC MHEHUS M CTPEMUTHCS K KOOPAMHALMM Pa3IM4YHBIX MO3ULMNA B
COTPY/IHUYECTBE;

- popmynupoBaTh COOCTBEHHOE MHEHHE U MTO3ULIMIO;

- IOTOBAPHUBATHCS M MPUXOANUTH K OOIIEMY PEIICHHIO B COBMECTHOM JIEATEIBHOCTH, B TOM
YHCJIe B CUTYallud CTOJIKHOBEHHSI HHTEPECOB;

- 3aJ1aBaTh BOIIPOCHI;

- ICIIOJIb30BATh Peyb ISl PEryJIsALUN CBOETO JeHCTBHUS;

-aJIeKBaTHO  HCIIOJIb30BaTh ~ pEYEBbIE  CPEACTBA Ui PEUICHHS  Pa3IMYHBIX
KOMMYHHUKATHBHBIX 3aJlad, CTPOUTh MOHOJIOTHUECKOE BbICKa3bIBaHUE, BIIA/IETh JUATOTHYECKOM
dbopMoii peun.

¢ Yuenux nonyuum 6osmodrcnocme Hayuumscs:

- YYUTBIBATh U KOOPJIUHUPOBATH B COTPYAHUYECTBE OTIIMYHBIE OT COOCTBEHHOMN MO3UIIUU
JIPYTUX JTIOJEH;

- YYUTHIBATh pa3HbIe MHEHUS M MHTEPECHI 1 00OCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

- IOHUMAaTh OTHOCUTEIBHOCTh MHEHUH M MOJIXOA0B K PEIIEHUI0 MPOOIEMBI;

- apryMEHTHPOBATh CBOIO MO3HIMI0 W KOOPAWHHPOBATH €€ C MO3UIUSAMH ITapTHEPOB B
COTPYAHUYECTBE MPH BBIPaOOTKE OOIIEro peleHusl B COBMECTHOM 1A TEIbHOCTH;

-3a/aBaTh BOIIPOCHI, HEOOXOIMMBIE Ui OpPTraHW3aIlMl COOCTBEHHOW MIESTEIBHOCTH W
COTPYAHUYECTBA C TAPTHEPOM;

- OCYIIECTBIIATh B3aWMHBIH KOHTPOJIb M OKa3blBaTh B COTPYJHHUYECTBE HEOOXOIMMYIO
B3aMMOIIOMOIIb;

- aJICKBATHO HCIIOJIb30BaTh PEUb JUISI TUTAHUPOBAHMSI M PETYIISIIUN CBOCH eI TEIbHOCTH;

-aJIeKBaTHO  HCIOJb30BAaTh peuyeBble cpeAacTBa Ui 3(PQPEKTUBHOrO  pemieHus
pa3HOOOpa3HBIX KOMMYHHKATHBHBIX 3a/1a4.

IIpeameTHbIe pe3yabTaThI

- IEPEHOCHUTH CBOOOTHO, ITMPOKO 3HAHUS C OJTHOTO SIBIICHHSI HAa IPYTOE;

- 0TOMpaTh HEOOXOMMBbIE 3HaHUS U3 0OJBIIOro 00bEMa HH(pOpMaIH;

- KOHCTPYHPOBAaTh 3HAHHUS;

- [I0JIb30BaTbCS  DHUUKJIONEAUSAMH, CHPAaBOYHUMKAMH, KHUTaMU OOIIepa3BUBAIOIIETO
XapakTepa;

- BBICKA3bIBaTh CO/IEPXKATEIBHO CBOIO MBICIB, UCIO;

- hopmyupoBaTh MPOCTHIE BEIBOIBI HA OCHOBE JIBYX — TPEX OTIBITOB;

- pemaTh CaMOCTOSATEILHO TBOPUYECKHE 3aJaHUs, YCIIOKHSSA UX;

- cBOOO/THO BIIQ/IETh ONEPAIIIOHHBIMU CITOCOOAMHU YCBOCHUS 3HAHHIA;

- IEPEXOTUTH CBOOOIHO OT MPOCTOT0, YACTHOTO K 00JjIee CIIOKHOMY, 00IIeMy.

Ilocne usyuenuss 0anHo20 Kypca no peanuzayuu OCHOGHOU yenau 00yuaruuecs 00aHCHbL
3HAMYb!

- Uto n3yyarot npeamMeThl GU3NKU, XUMUH, OMOJIOTUH, aCTPOHOMHUH, Teorpaduu?

- CBOHCTBa BEIIECTB, HCHOJB3YEMBIX B OBITY, MEIHMIIMHE, CTPOUTENbCTBE U T.1.,
oOparaThCs C JTaHHBIMU BEIIECTBAMH, coOmroas npasuia Th.

- UcTopuro pa3BuTHs XuMuu, pU3NKH, OHOIOTHH, reorpadum.
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- BiusiHue yenoBeka Ha PUPOLY.

- [Ipu3Haky XuMUYECKUX U (PU3NUECKUX SBICHHIA.
- Kpyrosoport BelecTB B BO31yX€, B BOAE U 36MHOM KOpE.

- Obyuarowuecsi 00NAHCHLL YMEMb !

- OtnnuaTh MMPOCTOC BCIICCTBO OT CJIOKHOI'O, BCIICCTBO OT CMCCH.

- OTnuaTh (U3NYECKHE SBICHUS OT XUMUYECKHX.
- PaGoTaTh ¢ mpocTeimmm XuMHIECKIM 000pyT0BaHUEM.
- [ImannpoBaTh U MPOBOIUTH MPOCTEUIINE FIKCTIEPUMEHTHI.

- OnuceIBaTh SIBJICHMUS.

OpraHu3aliioHHO — NeJarornyecKue ycJIoBus
MarepuanbHo-TexHHYeckas 0a3a LlenTpa o0pa3oBaHus ecTeCTBEHHO-HAYYHOI 1
TeXHOJIOTHYecKoii HanpaBiaeHHocTell «Touka Pocra»
Ha ocHoBaHuM rocyaapcrBeHHOro konrpakra ot 10.04.2023 Ne 55-57-26/23

HaunmenoBanue nmyniecrna

Kon-o(1ur.)

1 Muxkpockon Opto-Edu A11.1512-1.3M ¢
BUJE0OKYIsipoM 1.3 Mn

1

Ha ocHoBanuu rocyaapcrBeHHoro kourpakra ot 09.03.2023 Ne 55-57-1_23

HaumeHnoBanue HMYyHIECTBa

Kom-Bo(1mt.)

1 Hoyt6yk DEPO VIP C15A11

5

Ha ocHoBanuu rocygapcrBeHHoro kourpaxkra ot 10.03.2023 Ne 55-57-2_23

HaunmenoBaHue HMYyHIECTBa

Komx-o(1ur.)

1 Hab6op OI'D/EI'D (xumus) HaGop nocyzast u
IPUHAAIISKHOCTEH (MHUKpOJIabOpaTopusi)

1

Haumeno | 3HaueHue XapaKTEepPUCTHUKU En. Koin-Bo
BaHHE H3M.
XapakTep Xapak
UCTHKH Tepuc
TUKH
Cocras [Tanouka crexknsiHHAs IIT. 1
Habopa: 3a)KuM POOUPOUHBIN IIT. 1
CnuproBka IT. 1
nmabopaTopHas MaJias
Boponka koHn4eckas IIT. 1
Becwr nabopaTtopnsbie snekTponnbie, 200 T IIT. 1
ITpobupxka [1X- 14 IIT. 10
Crakan Bbicokui ¢ HocukoM BH-50 ¢ metkoit IT. 2
Hunuuap usmeputenbHbiil 2-50-2 (CTEKIISIHHBIN, C IT. 1
MIPUTEPTON KPBITITKOHN)
tatus qyg npobupok Ha 10 rHE3 N IIT. 1
[[Tnarenp-noxxedxa IIT. 3
Ha6op ¢akoHOB 117151 XpaHEeHUsI paCTBOPOB M PEaKTHBOB IIT. 5

(cocTout u3 6 ¢uakoHoB, 06beM (akona 100 mur)
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Ha6op ¢makoHOB 117151 XpaHEeHUsI paCTBOPOB M PEaKTHBOB IIT. 10
(cocTout u3 6 ¢uiakoHoB, 06beM (rakona 30 M)

HunuHap ¢ HOCUKOM U 00bEMHOM MIKaJIoH, 00beM 500 Mt LIIT. 2
Crakas BbICOKHH, 00beM 500 M1 IIT. 3
Epim 115 MBIThS TpOOHPOK IIT. 3
Epm JUISL MBITBSI KOJIO LIT. 3
Xautar OenbIii X/0 IIT. 2
ITepyaTky pe3MHOBBIE XUMHUYECKUE CTOMKHE IIIT. 2
OuKu 3aIIUTHEIC IIT. 1
OuIbTphl OyMaXKHbIE IIT. 100
I"oprouee 1 CHUPTOBOK 1 0,33
JuctrimupoBanHas Boja, 50 mil. IIT. 1

Ha ocHoBanuu rocyaapcTtBeHHOro kKouTpakra ot 28.03.2023 Ne 55-57-18_23

HaumeHnoBanue nmyiiectsa Kon-Bo (mT.)
1 [udposas nabopaTopwust Mo OHOIOTHH 3
(yueHuueckas)
2 [udposas mabopaTopust M0 XUMHA 3
(yuenunueckas)
3 [udposas naboparopust o Gpusnke 3
(yueHunueckas)
Haumeno
Nen/m | BaHme HaumeHoBaHMe XapaKTepUCTHKU 3HaueHNe XapaKTePUCTUKU
TOBapa
1. [udposa | Tun nonb3oBatesns OO6yuaromuiics
A ITpenmeTHas o6nacthb buonorus
abopaTo [ OfecrieanBaeT BHITONHEHNE CooTBeTcTBHE
prst 1o 1abopaToOpHbBIX PaboT 1Mo OHONOTHH Ha
GHONOTH | yhoKax B OCHOBHOI LIKOJE M IPOEKTHO-
1 MCCIIEIOBATEIBCKOM 1eATEeTHbHOCTH
(yueHmye o0yHaromuxcs
cKas) becripoBogHON MyTBTHAATYUK TTO 7
OHMOJIOTHH, BCTPOCHHBIC TAaTUYHKH, TIT.
TOBapHH Tun natynkoB JlaTyuk OTHOCUTENBHOM
1 SHAK: BJIQKHOCTH
;fpnge JlaTuuk OCBEIIEHHOCTH

Jatuuk ypoBHsa pH

JaTunk TeMriepaTypbl
HCCIIEYEMOU CpEIbI

JlaTunk yckopeHus

JlaTuuk TemrepaTypsl
OKpYKaloIlei cpeibl

Hatuuk GPS
MynbTUIaTYUK OCHAIIEH CoOTBETCTBUE
JOTIOTHUTEIBHBIA TOpTOM mMiniDINE
JIJIS TOAKJTFOYEHMS BHEIIHUX NATYUKOB
Bo3MO0OXHOCTE MOIKIIOUEHNS NaTYNKOB | Hamnune

CTOPOHHHUX IIPOU3BOAUTEIIEH
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["abaputHbie pazmepsl kopryca (I x I | 88x64x29
x B) MynbTUIaTYUKA, MM
Kopmyc BbINONHEH U3 TUTOTO MIacTUKA
METO/IOM TFOPSYEro JTUThS MO/ CootBercTBHE
JTaBJICHHEM
Hcmonp30BaHue geTaieH,
M3TOTOBJICHHBIX Ha yCTPOUCTBAX
o CootBercTBHE
TpexMepHoi nedaru (Hanpumep, 3D
MIPUHTEPHI) HE TOMYCKAETCs
O0beM BcTpoeHHOH mamsitu, MO 2
KonngecTBo coxpaHeHHBIX pe3yibTatoB | 127

U3MEPEHUH B IAMATU MYJIbTUIATYUKA
BO BpE€Ms aBTOHOMHOU paboThl, IIT

IlepeHOC COXpaHEHHBIX PE3YyIbTATOB
MU3MEPEHNIM Ha KOMIIBIOTEP

o USB, o Bluetooth

Jlnana3zoH u3MepeHus gaTurKa ot 0 mo 100
OTHOCHUTEIBHON BIIAXKHOCTH, %0

To4YHOCTE JATUYMKA OTHOCHUTEIbHOM 3,5
BIIQXKHOCTH, %o

Pa3pemenne naTurika OTHOCUTEIBLHOM 0,1
BIIQXKHOCTH, %o

TouHOCTh JaTYHKaA OCBElIEHHOCTH, % +15
Pa3penienne naTunka OCBEIIEHHOCTH, 1

JIK

Hunana3zon Nel uzmepenus gaTunka or 0 o 1 000
OCBEILEHHOCTH, JIK

Juanazon Ne 2 uzmMepeHus naTumka ot 0 10 20000

OCBCIICHHOCTH, JIK

Juanazon Ne 3 u3amepeHus naTumka
OCBEILIEHHOCTH, JIK

ot 0 go 188000

Junana3on nu3mepenus aaruuka yposass | ot 0 go 14
pH, pH

TouHocTh natunka ypoBHs pH, % +2
Pa3penienne natunka yposHs pH, pH 0,01

Jlnamna3oH u3mMepeHus aardrnka
TEMIEPATYPHI HccaeayemMoi cpenbl, °C

ot -50 mo +180

TounocTh gatunka, °C +2
Pa3zpemenne natunka, °C 0,1
IToxazarenu natuuka yckopenus Nel, g | +£2
ITokasaTenu natunka yckopenust Ne2, g | +4
ITokazarenu natumka yckopenus Ne3, g | 8
TounocTs gaTumka, % +3
Paspemienue naturka, g 0,01
Junana3oH u3mepeHus AaTyuka ot -20 no +60
TeMnepaTypbl OKpy:xatoiieit cpenbl, °C

TounocTts gatunka, °C +1
Pa3zpemenne natunka, °C 0,1

GPS naTunk BCTpOCHHBIH Hanuune
Ka6ens muau USB coennHUTEIBHBII Hannune
3apsiiHoe ycTpoiicTBo ¢ rHe3goM USB Hanuune
USB amantep asst 6ecnpoBOIHOTO 4.2
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noaktoueHus: Bluetooth, Bepcus

I[OHOJIHI/ITCHBHBIG MaTcpHraJibl B
KOMIIJICKTC

CripaBO4YHO-METOANUYECKHE
MaTepuai: KOJIN4ecTBO
IIPEJICTaBIEHHBIX paboT 1o
6uomnoruu 30 wmrT.

O6beMm cocrasisier 132
cTpanuIlsl, popmarta A4.

[IporpammHoe obecneueHue

KpaTkoe pykoBOACTBO 10O
JKCIUTyaTalliu: B IBETHOM
VCTIOJTHEHUH

IImacTuKOBEIN KeHcC,
o0ecneynBaronrii BO3MOKHOCTD
XPAHEHHS U TPAHCIIOPTUPOBKH.

[{udposas Bugeokamepa Ha THOKOM
METAJJTNYECKOM IITATHBE

Hamnune

CKOpOCTB 3aIliCH BHIEO, KaJp/CeK

30

HOI[,Z[CP)KI/IBB.CMLIG OIICPAlMOHHBIC
CHCTCMBI

Windows, Mac, Linux

Yron 0630pa KaMepbl, rpalycoB 50
Pazpemenne mudposoit Buneokameps:, | 0,3
Mnuxke
[Mudposa | Tun nosp3oBatens Ob6yyaromuiics
P ITpenmeTHas o6nacthb XuUMUs
naboparo | ObecrednBaeT BBITOJIHEHUE CoO0TBETCTBHE
pus 1o 71abopaToOpHBIX paboT MO XUMUHU Ha
XUMHUH YpOKax B OCHOBHOM HIKOJI€ Y IIPOEKTHO-
(y4€eHUYE | MCCIENOBATENLCKON IEATENBHOCTH
CKas) 00yJaroImuxcs
becnipoBogHONM MYIBTHAATYHK IO 6
ToBapnbl XHUMHHU, BCTPOCHHBIC TAaTYMKH, HIT.
i 3HaK: Tun natynkoB Jaruuk ypoBHs pH
«Apxume JlaT4MK SJIEKTPUYECKOU
n» NPOBOANMOCTH

JaTuuk TemrepaTypbl
HCCIIETYEMOM CPEJIbI

JlaT4uK-KOJIOpUMETP

JaTunk TeMriepaTypbl
TEpMONApHbIN

JaTunk TeMriepaTypbl
OKPY’KaIOILEH Cpebl

MynpTUAATUYNK OCHALLEH
JOTIOTHUTEBHBIA TopTOM miniDINS
JUIsI IOAKJIFOUYEHNS] BHEITHUX JATYNKOB

CoOOTBETCTBUE

B03MOXXHOCTD MOAKIIFOUEHHUS K
My.HBTI/II[aT‘II/IKy JAaTYUKOB CTOpOHHI/IX
MIPOU3BOAUTENECH

Hannune

["abGaputHble pazmepsl kopiryca ([ x 111
X B) MynpTHIATYMKA, MM

88x64x29

Kopnyc BbINOIHEH U3 TUTOTO MJIACTUKA
METOJIOM IOPSIYETO JUThS MO

COOTBETCTBHUE
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aBJIEHHEM

Hcmonp30BaHue geTaieH,
M3TOTOBJICHHBIX HA YCTPOMCTBAX

. CoorsercTBHE
TpexMepHoi nevaru (Hanpumep, 3D
IPUHTEPBI) HE JOMYCKAETCs
O06beM BCTpOSHHOM MaMsATH 5
MyJbTHATUYUKa, MO
KonngecTBo coxpaHeHHBIX pe3yibTatoB | 127

WU3MEpPEHUH B IAMATH MYJIbTUJATYNKA
BO BpE€Msl aBTOHOMHOI pabOThl, IIT

IlepeHOC COXpaHEHHBIX PE3yIbTATOB
MU3MEPEHHM Ha KOMIIBIOTEP

o USB, o Bluetooth

Jnana3oH u3mMepeHus AaTdyruka ypoBHS or 0 no 14
pH, pH

TouHocThk natunka ypoBHs pH, % 2
Paspemenne natuuka yposus pH, pH 0,01
Junana3on usmepeHus gaTyuka ot 0 10 200
ANEeKTpUUecKoil mpoBogumocTu Nel,

MKCM

Jlnana3zoH u3MepeHus gaTunka ot 0 1o 2000
AIIEKTPUYECKON MTPOBOAUMOCTH Ne2,

MKCM

Junana3on u3mepeHus gaTduka ot 0 1o 30000
AIIEKTPUYECKON MTPOBOAUMOCTH Ne3,

MKCM

TouHocTh gaTunka, % +7
Paspemenne natunka, MCm/cMm 0,01

JInamna3oH u3MepeHus aardrka
TEMIEPATYPHI HccaeayeMoi cpensbl, °C

ot -50 o +180

TouHoCTh gaTunka, °C +2
Paspemenue natumka, °C 0,1
JnuHa BoyHBI UCTOYHKKA cBeTa Nel 525
KOJIOPUMETpa, HM

JlTMHA BOJTHBI HICTOYHHKA cBeTa Ne2 620
KOJIOpUMETpa, HM

JlnmrHa BOJIHBI HICTOYHHKA cBeTa Ne3 470
KOJIOPUMETpa, HM

TounocTs gaTumka, % +5
Paspemenne natunka, % 0,1
KroBeTa 17151 )KUJIKUX pacTBOPOB, IIT 5
BricoTa KI0BeTHI, MM 40

Jlatunk TemMnepaTypsl TepMonapHslii,°C

ot -200 mo +1200

TouHocth gatunka, °C +2
Pa3pemenue natunka, °C 1

JlaTuuk TeMIeparypbl OKpysKarolen ot -20 no +60
cpennl,°C

TounocTts gatunka, °C +1
Pa3zpemenne natunka, °C 0,1

Kab6ens munn USB coequHUTEIBHBIN Hanmnune
3apsigHoe ycTporcTBO ¢ THe310M USB Hannuane
USB amantep ans 6ecpoBOIHOTO 4.2
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noaktoueHus: Bluetooth, Bepcus

I[OHOJIHI/ITCHBHBIG MaTcpHraJibl B
KOMIIJICKTC

CrpaBoYHO-METOIUYECKUE
MaTepuaibl: KOJIHYECTBO
1a60paTOpHBIX PabOT MO XUMUH,
MPEJICTABICHHBIX B
METOAMYECKHX PEKOMEHIAIMIX
40 .

Meroandeckue peKOMEHAALNT
BBITMOJIHEHBI TUIIOTPadCKUM
CIOCOOOM C MCIIOJIb30BaHHEM
MeTO/Ia [IBETHOU MeYaTu,
dopmata A4. Ob6beM
METOJUYECKIX PEKOMEH AU
cocrapiusieT 136 cTpanu.

IInacTUKOBRBIN KEHC,
o0ecIeYnBaronuii BO3MOKHOCTD
XpaHEHUS U TPAHCIIOPTUPOBKH.

Kpartkoe pykoBoACTBO 1O
JKCIITyaTaluu

[IporpamMmMHoe obecnieueHue

Ha6op 1abopaTopHoii OCHaCTKH

Hamuune

[Hudposa
b
nmabopato
pust 1o
¢buzuke
(yueHuue
cKasi)

ToBapHbI
1 3HaK:
«Apxume
pi >

Tun nonb3oBaTest OOyuarommiics
ITpeameTHas o6macThb dusnka
ObecneunBaeT BHINIOJIHEHUE CootBetcTBHE
HKCIIEPUMEHTOB 1O (PU3HKHU

becnipoBojHOM MyNIbTUAATYHK 110 7

(¢u3MKe, BCTPOCHHBIE TaTYUKH, IIT.

Tun gatTuynkoB

JaTuuk TemrepaTypbl
HCCIIETYEMOM CPEIbI

J_—[aT‘II/IK JaBJICHUA

I[aT‘II/IK MarguTHOTI'O I10JIA

JlaT4MK IEKTPUIECKOTO
HaIpsHKEHUS

JlaTuuk cuibl TOKa

JlaT4uK yCKOpeHHUs

JaTunk TemrepaTypbl
OKPY’KaIOILEH Cpebl

MynbTHIaTYUK OCHALIEH
JIOTIOJTHUTENBHBIN mopToM miniDINS
JUTSL IOJTKITFOYEHUS] BHEIITHUX JTATYNKOB

CooTBeTCTBHE

["abGaputHble pazmepsl kopiryca ([ x 111
x B) MynpTHIATYNKA, MM

88x64x29

Kopnyc BbINOIHEH U3 TUTOTO MJIACTUKA
METOJIOM TOPSIYETO JUThS MO
JIaBJICHUEM

CooTBeTCTBHE

Hcmonb30BaHue aeTajei,
M3TOTOBJICHHBIX HA yCTPONUCTBAX
TpeXMepHoU nevaru (Hanpumep, 3D
IPUHTEPBI) HE JOMYCKAETCs

COOTBETCTBHUE

O6beM BcTpoeHHOU namsaTu, M6

KonnuecTBo coxpaHEHHBIX pe3ylbTaToOB

127
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WU3MEPEHUH B IAMATH MYJIbTUJATYNKA
BO BpEMsl aBTOHOMHOI pabOThl, IIT

IlepeHOC COXpaHEHHBIX PE3yIbTATOB
U3MEPEHHUM Ha KOMIIBIOTEP

o USB, o Bluetooth

JlnarnazoH u3MepeHus JaTYuKa
TeMIIepaTyphl uccienayeMoit cpenpl, °C

oT -25 no +125

TounocTh gatumnka, °C +2
Pa3pemenue natunka, °C 0,1
Jnana3zoH u3MepeHus gaTunka ot 0 no 700
nmaBneHus, klla

Tounocts garuuka, klla +5
Pa3zpemenue natunka, klla 0,1

JInamna3oH u3mMepeHus aardrka
MarHMTHOro nojsi, MTn

or -160 mo +160

N3mepenne HanpssKeHHOCTH
MarHMTHOT'O MOJIs

B 3-X HalpaBJICHUSIX

Paspemenne narunka, M1 0,01
YyBCTBUTEIbHBIH 3IEMEHT JaTYUKa Hannuue
pacnosoXkeH B KOPIyce MyJIbTUIATYHUKA

JlnanazoH u3MepeHus AaTuuka oT -2 10 +2
ANEKTPUYECKOro HanpspkeHus Nel, B

Junana3on usmepeHus aaTyuka oT -5 10 +5
AIIEKTpUYECKOro HanpsbkeHus Ne2, B

Junana3on u3mepeHus AaTymka or -10 1o +10
AJIEKTpUYECKOro HanpsbkeHus Ne3, B

JInamna3oH u3MepeHus Aardnka ot -15 no +15
AJIEKTpUYeCcKOro HanpsbkeHus Ned, B

Junana3on u3mepeHus AaTyuka ot -30 o +30
AIIEKTPUYECKOro HanpsbkeHus NeS, B

TouHocTh gaTunka, % +2
Paspemienne natunka, MB 10

Jnana3oH u3MepeHus aT4YnKa CHIIbI or -1 no +1
TOKa, A

Tounocts patuyuka, % +2
Pazpemenue narumka, MA 1
IToxazarenu natumuka yckopenus Nel, g | £2
ITokasaTenu natunka yckopenust Ne2, g | +4
IToxazarenu natumka yckopeHus Ne3, g | £8

TounocTs gaTumka, % +3
Paspenienne narunka, g 0,01

JlaTuuk TeMIeparypbl OKpysKarolen ot -20 o +60
cpensl, °C

TouHocTh gatunka, °C +1
Pa3zpemenne natunka, °C 0,1

USB ocnimmnorpad Hanuune
KomnuectBo kananos uzmepenusi USB 2
ocuuitorpaga

JInana3oH U3MepseMbIX HAIIPSKEHUN ot +10 1o -10
USB ocmumiorpada, B

Ka6ens USB coennHUTETHHBIN Hanmune
3apsiTHOE YCTPOMCTBO C Kabenem Hannuane
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miniUSB

ITpoBox coenuHUTENBHBIN C pazbeMamu | 4
Banana-miniBanan, mr

JnmHa TpyOKH MpOo3pavHoii ¢ 40
pazbemamu Jlyep-JIok mis naTunka

JIABJICHMS, CM

USB aganTep 1151 6eCripoBOIHOTO 4.2
nojkiaroueHus: Bluetooth, Bepcus

KoncTpykTop st npoBeieHust Hannune

AKCIIEPUMEHTOB

I[OHOJ'IHI/ITCJ'IBHBIC MaTc€puralibl B
KOMIIJICKTC

CripaBOYHO-METOIUYECKUE
MaTepUabl:

KOJIMYECTBO padoT 1o ¢puzuke 41
IIT.

IImacTuKOBEIN KeHC,
o0ecneynBaronnii BO3MOKHOCTD
XPaHEHHS U TPAHCIIOPTUPOBKH.

KpaTKOG PYKOBOACTBO I10
OKCILTyaTaluu: B IBETHOM
HCIIOJIHCHHNU

[IporpamMmMHoe obecrnieueHue

OneHouHble MaTepHUaJIbl

IInanupyemsblie Kpurepun Bunst kouTponst/ | JlnarHocTuyecKHii
pe3yJIbTaThl OLICHUBAHUS IIpomexxyrounori | MHcTpymeHTapuii
aTTecTaluu (popmbl, MeTOBI,
JTMarHOCTHUKH )
o MonuTopuHT Hopwmer IIenarornyeckoe [Ipunoxenne 4
c § s dexTHBHOCTH [IOBE/ICHNUS, HaOJII0IeHUE
5 &
g a BOCIUTATEIbHBIX HpaBCTBCHHBIC
IS . o Kau4eCTBa, y4acTHE
T3 BO3JICUCTBUI B KA
= ="
KOJUIEKTHBA
2
Z
S § MonuTopuHT VYuactue B Bxopnas, [Ipunoxenue 4
% E TBOPUYECKUX KOHKYpCax pa3HOIro | MpoOMEKYyTOUYHad,
% 5 OCTIDKCHHI YPOBHs UTOTOBast
S 2 aTTecTanus
. &| MonuTtopuhr Beicokwni, Habmronenue, [Ipunoxenne 4
QO 9 v
E[ ) E 06pa30BaTeJIBHBIX CpCAHUN, HU3KUU TCCTUPOBAHUC,
O I > onpoc
& T ) pe3ylbTaToB
= 2

B nanHOll mporpamMMe MpenycMOTPEeHbl pa3iuyHble (OPMBI OpPraHU3AlMH YCBOCHHUS

3HaHUH 00ydJaroUINXCs.

B pabote ucnonn3yrores:
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- TUIAKTUYECKIE MaTepHal
- METOJUYECKHE Pa3pabOTKH Meaarora,
- IONIOJIHUTEIIbHAS TUTEPaTypa;

- HHTEPHET UCTOYHHKH.

VYBUJETh pe3ysbTaThl JOCTUKEHUN KaK0ro peOeHKa, IOMUMO MOHUTOPUHIA, IIOMOTAaET
nejaroruyeckoe HaOJIOJ€HUE, ydacTHe OO0ydarolluxcs B BbICTaBKaX, MX AKTUBHOCTh Ha
OTKPBITBIX 3aHATUAX, 3aALUTE IIPOCKTOB.

Ha Bcex 3aHATHSAX 00s3aTENBbHO OCYLIECTBISAETCS IOCTOSHHBIM KOHTPOJIb 32
COOJIIO/ICHHEM CAaHUTAPHO-TUTUEHHUYECKUX TPEOOBAaHUH 1 MPaBUII TEXHUKU 0€30IaCHOCTH.

[Tpu peanuzanuu 00pa30BaTEIBHON MPOTPAMMBI HCIIOJIB3YIOTCS CIEAYIOIINE METOIbI
00y4eHus:

[To ucToyHMKY Nepeaayy ¥ BOCIIPUATUS HHPOPMAIHH:
- CJIOBECHBIH (pacckas, becesla, MHCTPYKTaX);

- HarIHBINA (HaryIaQHbIA MaTepual, o0pasel, WIIoCcTpalys, GoTo u BUaeoMaTepHuassl,
KapThl);

- MpaKTUYeCKUH (TI0Ka3, MpakTUIeckas padoTa, HaOIOICHUE ).
[To xapakTepy IesTeTbHOCTH:

- OOBSICHUTENBbHO- WJUTIOCTPATUBHBIM (paccka3, Moka3, (UiIbM, JIEMOHCTpPAllMOHHBIE
KapTOUYKH)

- PENpPOAYKTUBHBIN (BOCIIPOU3BEICHNUE, IEHCTBUE TI0 AITOPUTMY);
-IIPOEKTHBINA MeTO/ (pa3paboTKa MPOEKTOB, CO3JJaHUE TBOPUECKHUX PadoT;
- METOJI UTPHI (IUAAKTHUECKHE U PA3BUBAIOIINE UTPHI).

HGI[aFOFI/IquKI/Ie TEXHOJIOTUH.

- TrpynmnoBoro oOy4yeHus (pa3jieieHHe BOCIHUTAHHMKOB Ha TPYIIbI A BBIIOJIHEHUS
IpeI0KEHHONU paboThl);

- MHIUBUAYAJIHHOTO OOy4YeHHs (CaMOCTOSTENBHOE 3a/laHUe C YYETOM BO3MOXKHOCTEH
00yJaroImuxcs);

- KOJUIEKTUBHOW TBOPYECKOU EATEIBHOCTH;
- 37I0pOBbecOEpeTaroIIne.
®opMbl yUeOHBIX 3aHATHIA:

- 0 OCOOEHHOCTSM KOMMYHHMKAaTHBHOTO BO3JEWCTBUS Neaarora U Aeted (IpakTHKyM,
IKCKYpPCHS),

- IIO ,ZII/I)I&KTI/I‘IGCKO?I nein (BBO}IHOC 3aHATUC, TMPAKTUYCCKOC 3aHATHUC, 3aHATHE 110
cucreMaTu3anmu u O606H.I€HI/IIO 3HaHPIfI, YMCHI/Iﬁ u HaBBIKOB).

Kaxmoe 3aHsTHE, KaK TPaBWIIO, BKIIOYAET TCOPETUYECKYI0 M MPAKTHYECKYIO YacThb.
[legaror, 0oOBSCHSAS HOBBIA MaTepwal, MPOBOAUT OECeObl WCIOIB3YEeT PA3IUYHBIC CXEMBI,
dororpaduu, mpezeHTaINN, BUJCO U ayIUO MaTepralibl. JleMOHCTpAIIUs OIbITa COMPOBOXKIAACTCS
«MO3TOBBIM IITYPMOMY, TIPEATIOI0KEHUAMH, OObICHEHUSIMHU PE3yIbTATOB. 3aT€M PACKPHIBAIOTCS
«TalHBD» OIBITA, MOCIICIOBATEIHLHOCTH BBITOJHEHHS JaeT HanboJiee MOJHOE MPEICTABICHHE O
nporecce paboTel. OOBSICHEHHWE COMPOBOXKIACTCS TOKA30M BBIMOJTHEHHS] TEX WU HWHBIX
TEXHOJIOTUIECKUX MIPUEMOB.

O} dexTuBHOCTh O0y4YEHUS] MOBBIMIACTCS TPU BBEACHUU DSJIEMEHTOB IMPOOJIEMHOCTH.
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[TocTaHoBKa U penieHre MpoOIEMHBIX 3a/1a4 Pa3BUBAECT TBOPUYECKUE CLIOCOOHOCTH, JENAeT TPy
Oosee ocMmbIciieHHBIM. OYeHb BaKHO 033/1a4UTh YYCHHUKOB ITOMCKOM CaMOCTOSITEIHLHOTO
pemerns. HeoTbemneMol 4acThi0 METOJUYECKOTO OOECTIEUeHHUsI NMPOrpaMMBl sIBJsieTcs: paboTa
HaJl MpoeKTaMu. TakuM 00pa3oM, KOMIUIEKCHOE HCIIOJIb30BAHUE METO/IOB OOYYECHHUS TOBBIIIACT
HAJIKHOCTh YCBOEHHS HH(pOpMAIIHH, JIenaeT yueOHbIl npouecc 0onee 3¢ (HEeKTUBHBIM.

MeTtoanueckoe odoecneyenue

Ne | HazBanue MarepuanbHo- | @opmbl, MeToabl, | POpMBI ®opMbl
n\ | pa3zena, TeMbl | TEXHUYECKOE IIPUEMBI y4eOHOro KOHTpOJIs1/
OCHAILICHHUE, o0yueHws. 3aHSTUS aTTecTaluu
JUIAKTHKO- Ilegarornyeckue
METOJUYECKUI | TEXHOJIOTUU
MaTepua
1. | BoxHoe HNHcTpyKTax) 1no CnoBecHblii, BBOJIHOE [Iemarornyecko
3aHATHE Th 371I0POBbE € HaOIIoIeHue,
cOeperaroiye YCTHBIH OIPOC
TEXHOJIOTHH.
I'pynimosoe
oOydeHue.
2. | Heckyunas Buneomarepuan | Ilpaktuyecknii: becena, TECTUPOBAHUE
ouosorus. Bl, II0Ka3, IIPAKTHKYM,
IIpE3CHTALINH, HaTrJIs IHBIN, IIOCTaHOBKA
MHUKPOCKOII, OOBSICHUTENBHO- OIIBITOB,
noabopka WJUTFOCTPATUBHBIN, | JabopaTopHa
pa3gaToyHOro 4aCTUYHO- s pabora,
Marepuala mno MO CKOBBIN
Teme «Oprassl
YYBCTBY,
repbapuu.
3. | 3aaumarenpHas | [Ipe3eHramnun, Harnsagaeii, Jlexius, TectupoBanue,
XUMUS nabopaTopHOe | TPyHIOBOE IPAKTUKYM NeAArorn4eckoe
obopynoBanue, | oOyueHue Ha0II0IeHNE
pa3fgaTo4Hble
MaTepuabl,
WHCTPYKTHUBHBIE
KapTOUYKHU
4. | dusuka 6e3 Marnur, Becel, | IIpaktuyeckuid, [IpakTukym Ilenarornyecko
dhopmyn MIPE3CHTAIINH, CJIOBECHBIH, ¢ HaOJroIeHne,
MHCTPYKTUBHBIE | OOBSICHUTEIHHO- TECTUPOBAHUE,
KapTOUYKU WJUTIOCTPATUBHBIN, TBOpUECKas
rpyIInoBoe pa0ora.
oOyJeHwue.
5. | 3aragouHas HaGop IIpaxTrueckuil, [IpakTukym Ilenarorngecko
aCTPOHOMHUS HEOOXO0INMBIX CIIOBECHBIH, € HaOJIoIcHHE,
MaTepUasoB: OO0BSICHUTEBHO- TECTUPOBAHUE.
BECHI, IN100YC, WJUTIOCTPaTUBHBIN,
aTJac, rpynmnoBoe
pa3naTOYHbBIN obydeHwue.
MaTepua,
BHJICOMAaTepHall

bl
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VYenekarenbHas | Habop [IpakTnueckui, [IpakTukym [Temarormyecko
reorpadus HEOOXOJUMBIX | CIIOBECHBIH, ¢ HaOJItoIeHHE,
MaTEpUAJIOB: O0O0BSICHUTENBHO- TECTUPOBAHUE,
KapThl, T7100yC, | MIUTIOCTPATUBHBIH, TBOpUECKas
aTJIachl. IpynIoBoe pabota
Buneomarepuan | odydenue.
bl, IPE3EHTALINH
Uyneca Ha | Habop IIpakTrueckuil, [IpakTukym TBopueckas
KyXHE pacxoaHbIX IIPOEKTHBIH, pa0ora,
MaTepUasoB. OO0BSICHUTEIBHO- IpynIoBoi
WJUTIOCTPaTUBHBIN, IIPOEKT
rpynmnoBoe
oOydeHue.
Hrorosoe Hcxonnsle NupuBunyansusii | [Ipaktukym, | TBopueckas
3aHATHE. MaTepuaisl A | , KOHTPOJIA 3aHSATHE 110 pa0ora,
BricTymuienune OIIBITOB 3HAHUU. KOHTPOJIIO TECTUPOBAHNE
nepen o0meoOpazoBar 3HAHUH,
poAUTEIAMU €JIbHOU YMEHUH U
porpaMmsl 1 HaBBbIKOB

rojia 00y4eHusl.
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