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IHosicHuTeIbHAA 3aIHCKA

Pabouas nporpamMma BHEYpOUHOU JesiTeNbHOCTH 1O (usuke 1 7 - 9 KiaccoB
COCTaBJICHA Ha OCHOBE MPHUMEPHOM IporpaMmsl 1o ¢usuke aiga 7 — 9 kiaccos (1o
penakmueit Ky3neroBa A.A.) U COOTBETCTBYET
- @®enepanbHoMy 3akoHy «O6 obOpaszoBanuu B Poccuiickoit ®deneparun» No273-D3
ot 29.12.2012 rona;

-DenepanbHOMY 00pa30BaTENIbHOMY CTaHIAPTY OCHOBHOTO 00Iero oOpa3oBaHUf,
YTBEPKIEHHOMY IpUKa3oM MuHHCTepcTBa 00pa3oBaHus W Hayku P® Nel897 or
17.12.2010 rona;

-IIpuka3zy MunucrepctBa obpazoBanuss U Hayku P®D Nel577 or 31.12.2015 ™ O
BHECEHUU H3MEHEHH B (QenepalbHblii 00pa3oBaTENbHBIN CTaHIAPT OCHOBHOTO
oOmero oOpa3oBaHWsA, YTBEPKIAEHHBIM MpuKa3oM MuHucTepcTBa 00Opa3oBaHUS U
Hayku P®D» Nel897 ot 17.12.2010 roga»

-O0pa3oBarenbHON MporpaMMe OCHOBHOTO OOIIEro o0pa3oBaHus;

-YuebHomy many OVY;

- IIpumepHO¥l mporpaMMe OCHOBHOTrO oOIIero oopasoBanus mo ¢usnke (0a30BbId
YPOBEHb).

[Iporpamma paccuntana Ha 34 yaca — 1 yac B Hegemto B 8 kiacce, 34 gaca — 1
Jac B HeAeNo B 9 kiacce.

Jannas paGouas mporpamma BHEYPOUHOH AESTENbHOCTH MO (pu3uke 1t 7 — 9
kiaccoB coctasiieHa Ha ocHOBe OOII OO0 MBbOY «COLI Ne2 c.m.3HaMEHCKOe» U C
Y4ETOM METOJIMYECKUX PEKOMEHJAUUW MO CO3AaHUI0 W (PYHKIMOHUPOBAHUIO B
0011e00pa30BaTENbHBIX OpPraHU3alUAX, PACHOJIOKEHHBIX B CEJIBCKOM MECTHOCTH M
MajbIX ropojax, LEHTPOB OOpa30BaHUsl €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYHOU
HarpaBieHHocTel («Touka poctay) (yTBEp:KIEHbI pacrnopspkeHueM MuHucTepcTBa
npocgenienust Poccuiickoit @eaepannn ot 12.01.2021 r. Ne P-6) u npegycmarpuaer
MIPOBEJICHUE 3aHATHI ¢ CIIOJIb30BaHUEM 000py10BaHus ieHTpa « Touka pocTay.

Leab nporpamMmmsi:

dopMUpOBaHUE M PaA3BUTHE JIMYHOIO OMNbITa OOydYarIIMXCd B 00JacTH
€CTECTBO3HAHMUSA, IPUYUYCHNE K HAYYHOMY MO3HAHUIO MUPA, TPHUOOPETEHUE HABBIKOB
U CITIOCOOOB MPAKTHUYECKOM ACSITENbHOCTH; MPUOOPETEHNE ONbITa HHINBUYaTbHOU U
KOJUIEKTUBHOM  JICSITEIbHOCTH TPHU MPOBEICHUM HCCIENOBATEIbCKUX paboT;
MOJITOTOBKA K CUCTEMATHYECKOMY, YIITyOJICHHOMY M3YYEHHIO Kypca (PU3HKH.



3ajaum HA KaKIbIA roJ 00y4eHus :
8 kiacc:

ad

d

Pa3BUTHE y y4alllUXCA MO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYaIbHbBIX
Y TBOPYECKHUX CITIOCOOHOCTEHN B MPOLIECCE PEIICHMS MPAKTUYECKUX 3aaad
U CaMOCTOATENLHOTO TPUOOPETEHHSI HOBBIX 3HAHUN;

dbopMHpOBaHWE W PA3BUTHE Y YYAIIMXCA KIIOYEBBIX KOMICTCHITMN —
y4eOHO — TO3HABATENIbHBIX, HHPOPMAIMOHHO-KOMMYHHUKATUBHBIX,
COLIMAIBHBIX, W KaK CIEJICTBHE - KOMIIETEHIHA JMYHOCTHOIO
CaMOCOBEPLIEHCTBOBAHUS;

dbopMHpoBaHHE  TPEIMETHBIX U  METANpPEIMETHBIX  pe3yJbTaTOB
OoOy4eHMsI, YHUBEPCATbHBIX yU€OHBIX JEHCTBUH.

BOCITUTAHUE TBOPUYECKOW JTMYHOCTH, CIOCOOHOM K OCBOCHHIO MEPEIOBbIX
TEXHOJIOTM W CO3JaHUI0 CBOMX COOCTBEHHBIX pPa3pabOTOK, K
BBIJIBJKCHUIO HOBBIX UEH U IPOCKTOB;

peanu3anus JesaTeIbHOCTHOTO MOAX0a K TPeIMETHOMY O0yUEHHUIO;

B SIPKOM M YBJEKATEIbHON (QopMe pacliupsTh U YIIIyOJSITh 3HAHUS,
MOJIYYEHHbIE YUAIIMMUCA HA YPOKaXx;

MOKa3aTh UCMOJb30BAaHUE 3HAHUN B MIPAKTUKE, B KU3HHU.

9 KJacc:

d

Pa3BuBaTh M mNOANEpPKMBATH MO3HABATEIBHBIM HMHTEPEC K H3YUYECHUIO
(U3KMKHN KaK HAyKH, 3HAKOMHUTD YYAIIUXCSI C TOCIAEIHUMHU JOCTUKEHUSIMU
HAayKU U TEXHUKH, HAYYUThb PEIIaTh 3a7a4¥ HECTaHJAPTHBIMU METOJIAMH,
pa3BHUBaThH ITI03HABATEIIbHbBIN UHTEpeC pu BBIITOJTHEHUHU
DKCIEPUMEHTAIIbHBIX UCCIICIOBAHUM c VCIIOJIb30BAHUEM
MH(POPMALIMOHHBIX TEXHOJIOTHI.

BocnuteiBaTh  yOEXAEHHOCTh B BO3MOXKHOCTH TIIO3HAHUS 3aKOHOB
OpUPOAbl, B HEOOXOAMMOCTH PAa3yMHOI'O HCHOJIb30BAHMS JOCTUKEHUN
HAayKH U TEXHUKH, BOCIIUTHIBATh YBAXKECHUE K TBOPLIAM HAYKH U TEXHUKH,
OTHOILIEHUE K (PU3HKE KaK K FIEMEHTY 00I11eYeIOBEYECKON KyIbTYpBHI.
Pa3BuBaTh yMEHHUS M HaBBIKM YYaIUXCS CaMOCTOSTEIbHO pPabOTaTh C
Hay4YHO- IIONYJISIPHOM  JINTEPATypOM, pa3IM4YHBIMU  HUCTOYHHUKAMMU
uH(pOpMaIMU, YMEHUN MPAaKTUYECKH MPUMEHATh (PU3MYECKHUE 3HAHUS B
KU3HHM, Ppa3BUBAThb TBOPYECKHE CHOCOOHOCTH, (OPMHUPOBAHUE Y
y4aluXcsi aKTUBHOCTU M CaMOCTOSATENIBHOCTH, WHULMATHUBBI, Pa3BUBATh
MCCIIEN0BATEIbCKUE YMEHHUS YUAIUXCHL.



IInanupyembie pe3yibTaThbl 0CBOEHHUS IPOrPAMMbI BHEYPOUHOI 1eATEJIbHOCTH
«3aHuMarTeJbHas GPU3NKA»

(c ucnosb3oBanueM odopyaoBanusi «Touka pocra») B 8-9 Kiraccax.

MeTtanpeanmeTHbie pe3yJbTaThl

OOy4Jaromuiics TMOJyYUT BO3MOXKHOCTh JJs1 (OPMUPOBAHUSA CIEAYIOUINX

METaInpeIMETHBIX Pe3yIbTaTOB:

* OBJIAJICHHE HABBIKAMU CAMOCTOSITEIBHOTO MPUOOPETEHUS HOBBIX 3HAHUU,
OpraHu3aluu y4eOHOU JesTEeIbHOCTH, MOCTAHOBKU LI, MIaHUPOBAHUS,
CAaMOKOHTPOJISI M OLIEHKH PEe3yJbTaTOB CBOEH JEATEIBHOCTH, YMEHUSIMU
MPEJBUJIETh BO3MOXHBIE PE3YJIbTaThl CBOMX JICUCTBU;

e TIOHMMAaHUE Pa3IU4YUi MEXAY UCXOAHBIMU (paKTaMH M THUIOTE3aMU ISl UX
OOBSCHEHUS, TEOPETUYECKUMHU MOJIETISIMA M pEAIbHBIMU OOBEKTAMH,
OBJIaJICHUE YHUBEPCAIbHBIMU YU€OHBIMU JICUCTBUSIMU HA MPUMEPAX TUIIOTE3
U1t OOBSICHEHUS W3BECTHBIX (PAKTOB U SKCIHEPUMEHTAIBHOM TMPOBEPKHU
BBIJIBUTAEMBIX THUIIOTE3, Pa3padOTKHM TEOPETUYECKUX MOJEJIEH MPOIIECCOB
WJIN SIBJICHUI;

e ¢hopMHpOBaHHE YMEHUN BOCHPUHHMATh, MepepadaTbiBaTh U MPEAbIBISATH
nHpOpMaIMi0 B  CIOBECHOM, 0Opa3HOM, CcUMBOJWYECKod (popmax,
aHAJIM3UMpOBaTh M  nepepadaThiBaTh MOJYYEHHYIO HUHGOpPMAIUIO B
COOTBETCTBHUM C TIOCTaBJICHHBIMU  3ajJa4aMH, BBIACISITH OCHOBHOE
COJIepKaHKe MPOUYNTAHHOTO TEKCTA, HAXOAUTh B HEM OTBETHI Ha
MIOCTAaBJICHHBIE BOIIPOCHI U U3JIaraTh €ro;

e IPUOOPETEHHE OIbITa CaMOCTOATENLHOTO I[IOMCKA, aHalu3a MU OoTOopa
uHbOpMAIIMM C UCIOJIb30BAHUEM PA3UYHBIX HCTOYHUKOB UM HOBBIX
UHGOPMAITMOHHBIX TEXHOJIOTHH /I PEIICHHs TTO3HABATEIbHBIX 33]1a4;

* Pa3BUTUE MOHOJIOTUYECKOW M THAIIOTUYECKON PEUYU, YMEHUS BBIPAKATH CBOU
MBICIIA, CIIOCOOHOCTH BBICIYIIMBATh COOECENHHMKA, MOHUMATh €r0 TOYKY
3peHMsl, TPU3HABATH MPABO JPYroro yejaoBeKka Ha MHOE MHEHUE,

* OCBOCHHE MPUEMOB JCWCTBHI B HECTAaHIAPTHBIX CUTYAILUSIX, OBJIAJCHUE
ABPUCTUUYECKUMH METOJIAMH PEIICHUS TTPOOJIeM;

e (hopMUpOBaHHE YMEHHU pabOTaTh B TPYIINE C BHINOIHEHUEM Pa3JIMUHBIX
COIIMAJIbHBIX POJICH, MPEACTaBIsATH M OTCTauBaTh CBOM B3MVISIABL U
yOeXKICHUS, BECTH JTUCKYCCHUIO.

JINYHOCTHBIE Pe3yJIbTATHI

OOyuaronuicss TOJYYUT BO3MOXKHOCTh JUIsi (DOPMUPOBAHUS  CIETYOUTUX

JUYHOCTHBIX PE3YyJIbTATOB:
* pa3BUTHE MIO3HABATEIbHBIX HWHTEPECOB, MHTEIJIEKTYaJbHbBIX u
TBOPUYECKUX CIIOCOOHOCTEN;

e YOSXKJICHHOCTh B BO3MOXKHOCTHU TO3HAHUSI TPHUPOJLI, B HEOOXOJAUMOCTH

pPa3yMHOTO HCIOJIb30BaHUSl JIOCTIDKCHUM HAyKH U TEXHOJOTHM st



JAJIbHEHIIIEr0 Pa3BUTUSl YEJIOBEUECKOro OOIIECTBA, YBAKEHUE K TBOpLAM
HAyKM M TEXHUKH, OTHOIIEHHWE K (U3UKE KaK K DJIEMEHTY
00LIeYEeI0BEUECKOM KYJIbTYpHI;

* CaMOCTOATEIBHOCTh B MNMPUOOPETEHUH HOBBIX 3HAHUM M NPAKTUYECKUX
YMEHUM;

* TOTOBHOCTb K BBIOOPY JKM3HEHHOTO IMYTH B COOTBETCTBHM C COOCTBEHHBIMU
MHTEPECAMU U BO3MOKHOCTSIMY;

e MOTHBalLlMsl O0pa30BaTEIbHONW JEATEIBHOCTH HA OCHOBE JUYHOCTHO
OPUEHTUPOBAHHOTO MTOAX0/A;

e (popMUpPOBaHHE ILIEHHOCTHOTO OTHOIIEHHUS APYr K JPYTYy, K YUHTENIO0, K
aBTOpaM OTKPBITHIA U U300pETEHH, K pe3ylbTaTaM 00y4ueHusI.

IIpeaMeTHBIE pe3yabTaThl
OOyyaromuiics MOJYYUT BO3MOXKHOCTh I (POPMUPOBAHUS CIEAYIOIIUX
IIPEAMETHBIX PE3yJIbTATOB:

* 3HAHUS O MPUPOJIE BAXKHEHIINX PUINUECKUX SBJICHUI OKPYKAIOLIEr0 MUPA
U TOHUMaHHE CMbIcIa (PU3NUYECKHMX 3aKOHOB, PACKPBIBAIOLIUX CBA3b
U3YYECHHBIX SBJICHUM;

e YMEHUsA IOJB30BAaTbCs METOJAMU HAYYHOI'O HCCIICIOBAHUS  SIBJICHUMN
NpPUPOABI, TPOBOAUTH HAOMIONEHUS, IUIAHUPOBATb W BBINOJHATH
AKCIIEPUMEHTBI, 00paldaThiBaTh pPE3yJbTAThl M3MEPEHUH, NPEICTaABIATH
pe3ynbTaThl HU3MEPEHU C MOMOIIBI0 Tabiul, rpapukoB uU QopMy,
0oOHapyKHUBaTh 3aBUCUMOCTH MEXKIY PU3NYECKHUMU BEIMUYUHAMH, OOBSICHAThH
IIOJYyYEHHBIE pPE3yNbTaThl M JeNaTh BBIBOABL, OLCHWBATh TI'PAHULBI
MIOIPEITHOCTEN PE3yJIbTaTOB U3MEPEHUI;

e YMEHMS NPUMEHATh TEOPETHUYECKHE 3HaHUA MO (PU3MKE Ha NPAKTHKE,
pemiaTh GU3MYECKHE 3a7a4id Ha IPUMEHEHUE TOJTyYCHHbBIX 3HAHUK;

* YMEHUSI W HaBbIKM NPHUMEHSATH IOJTY4YCHHbIE 3HaHUSA Ui OOBSICHEHUS
IPUHLIUIIOB JIEMCTBUS BAXHEUIIMX TEXHUYECKUX YCTPOMCTB, PEIICHUS
NPAaKTHYECKUX 3aJa4 TOBCEIHEBHOM >XKM3HM, oOecreueHus Oe30MacHOCTH
CBOCH JKHW3HH, pPALMOHAIBHOIO  INPUPOAOINOJIB30BAHUA UM  OXPaHbI
OKpYXarouen cpepl;

o (popmMupoBaHue yOexJeHHS B 3aKOHOMEPHOW CBSI3M U IO3HABAEMOCTU
ABJIGHUN TIPUPOABI, B OOBEKTHUBHOCTHM HAy4YHOTO 3HAaHHsS, B BBICOKOH
LIEHHOCTHY HAYKHU B Pa3BUTHUU MAaTEPUAIBHON U JyXOBHOM KYJIBTYPbI JIIOACH;

* Pa3BUTHE TEOPETUYECKOTO MBILIUICHUS HA OCHOBE (POPMHUPOBAHUS YMEHUUN
yCTaHaBAUBATh (DaKThl, pa3IMyaTh MPUUYUHBI U CIEJCTBUS, CTPOUTH MOJAEIIU
U BBIJBUTaTh TUIOTE3bl, OTHICKUBATH M (HOPMYIUPOBATh JOKA3aTEIbCTBA
BBIIBUHYTBIX THUIOTE3, BBIBOAUTH W3 OKCIEPUMEHTAIbHBIX (AKTOB U
TEOPETUUECKHUX MOJIeel (PU3nuecKue 3aKOHbI;



* KOMMYHUKATUBHBIE YMEHHUSA: JIOKJIAQJbIBaTh O pe3yJibTarax CBOETO
MCCIICJIOBAaHMS, Yy4acCTBOBAaTh B JHMCKYCCHH, KpPAaTKO M TOYHO OTBEYaTh HA
BOTIPOCHI, HCIIOJIb30BaTh CIPABOYHYIO JUTEPATypy M APYrU€ HCTOYHUKH
uHopMarmm.

YciaoBus peaqm3anuM NPOrpamMMbl  IPEANONAraroT €IWHCTBO LEJEH,
colepkaHusi, (GOopM U METOJOB, O0OECIEUMBAIOLIMX YCIEUIHOCTh IMpolecca
COLIMAJIbHOM aJaNnTaluy yYalluxcsi K COBpEMEHHOMY COLIUYMY.

B mpouecce peanuzanuy nporpaMMbl Kpy’KKa IUTAHUPYETCSl B IOJIHOM Mepe
3aJ1elicTBOBaTh BO3MOKHOCTH LIM(PPOBOro yueOGHOro o0OpYJOBAaHUS COCTABIISAIOLICH
KOMILJIEKTa LEHTPa O00Pa30BaHUSl €CTeCTBEHHO - HAYYHOH HaNpPaBJEHHOCTH
«Touxka pocta» MBOY «COLI Ne2 c.i.3HamMeHCKOE.

MaTepuajabHO-TeXHHYECKOE 00ecleuyeHne:

JlaTyuK a0COJIIOTHOTO 1aBJIeHMS.
KoMnieKkT conyTcTBYIOIIUX 3JI€MEHTOB IJIfl IKCIIEPUMEHTOB M0 MEeXaHUKe:
Ha6op Ne 1
o Bechl 31eKTpOHHBIE yueOHBIE
o M3mepurtenbubiit ummHap (066em 250 mur)
e 2 MJIACTUKOBBIX cTakaHa (00beM 300 M KaXKbIii)
o Jlunamometp Ne 1 (mpenen uzmepenus 1 H)
o Jlunamometp Ne 2 (mpenen uzmepenus S H)
o I'py3 nunungpuueckuit u3 cramu: V = (25,0 £ 0,3) em3, m = (195 £ 2) 1, c
KPIOUKOM
o I'py3 mumHapudeckuit u3 amoMuHueBoro crasa: V = (25,0 = 0,7) cm3, m =
(70+2)r
o ['py3 unnuuapuyeckuil U3 cnenuanbHoro miactuka: V = (56,0 + 1,8) cm3, m
(66+2)r
o I'py3 mummngpudeckuit u3 amomunueBoro croiasa: V = (34,0 = 0,7) cm3, m =
O95+£2)r
e [loBapennas coisib B kKoHTEHHEpe U3 [IBX

o [lanouka s nepeMennBaHusi, HUTh
Hao6op Ne 2

o IlltatuB 1abOpaTOpHBIN C AepHKATEIEM

e Jlunamometp Ne 1 (mpenen usmepenus 1 H)

e Jlunamometp Ne 2 (mpenen uzmepenus 5 H)

e 2 MpYXWHBI HA TUIAHIIETE: KECTKOCTh MpyXuHBI Ne 1 (50 £ 2) H/Mm, xEcTKOCTh
npyxunbl Ne 2 (10 +2) H/m

e 3 rpy3a maccoit (100 £ 2) r kaxapii

o Habop rpy3oB, 0603HaueHHBIX Ne 4, No 5, No 6 1 3aKkpernICHHbIX Ha KPIOUKe



JIunetika mactukoBas (amuHa 300 MMm)

TpaHCrOpTHpP METATUTMYECKUMN

Bpycoxk nepepsiuubiit Maccoi (50 £ 5) T ¢ KpIOUKOM M HUTHIO

Hanpasnsiromas ¢ n3mepurensHol mkanod Hadop Ne 3

taTuB mabopaTopHbIid ¢ My(TOi

Pbruar ¢ kpersieHusMu JU1st Tpy30B

biox moaBUKHBIHN

bnox HemoABMKHEBIN

Hutsb (nmuHa He menee 1,2 M)

3 MIMHAPUYECKUX Tpy3a U3 ctainu maccor (100 £ 2) r kaxabii

JuHamomeTp miuaHmeTHsld (npenen nuamepenus S5 H)

JIunetika nactukoBas (auHa 300 MMm)

TpaHcnopTup METAIIMYECKUAN

Ha6op Ne 4

DONEeKTPOHHBIA CEKYHJIOMEp C JaTdyuKaMu (YKOMIUIEKTOBAH 3JE€MEHTaMU
MMUTAHUS)

MarnuToynpasisieMble T€pPKOHOBBIE JTaTYUKU CEKyHAOMEpa (JAaTUYUMKU C
KPYTOBOM 30HOI 4yBCTBUTEILHOCTH)

Mexanudeckas ckambs (amuHa 700 Mmm)

Bbpycok aepeBsiHubIi: M= (50 £2 1)

[ItatuB nabopaTopHbIit ¢ MypTOM

TpaHcnopThp METATIINYECKUN

Hurte (nyinna He menee 1,2 M)

JlenTa mepnas (nuHa 1000 Mm)

4 UIMHIpUYECKuX rpy3a u3 ctanu maccoi (100 + 2) T kaxabIi

2 IPYXKUHBI: KECTKOCTH IPY)UHBI Ne 1 (50 + 2) H/m, sxecTKOoCTh Ipy)KUHBI Ne 2
(20£2) H/™m

['py3 unnunapuyeckuit maccoi (100 £ 2) r ¢ Kproukom

TpyOxa antoMuHueBast



KoMnjieKkT conyTcTBYHOIIMX 3JIEMEHTOB IJIfl IKCIIEPUMEHTOB M0 MOJIEKYJISIPHOI (pu3nke:
B cocTaB xomIiekTa BXOIAT ClEAyIONUe TpUOOphl U MaTepUabl.

Kanopumerp

TepmomeTp

Becbl anekTpoHHbIE

N3mepuTenbHbId TUIUHIP (MEH3YpKa) ¢ nmojacTtakaHHukoM u3 [IBX (06bem 250 M)

['py3 UMAMHAPUYECKUN U3 ATTFOMUHUEBOTO CIUIaBa Maccou (68 + 2) r ¢ KprouykoM

['py3 unnunapruyeckuii u3 craiu Maccor (189 + 2) r ¢ kproukom

KoMIuiekT cOmyTCTBYIONIMX 3JIEMEHTOB ISl IKCIIEPUMEHTOB 110 dJIeKTPoAMHAMHUKe: B cocTaB KOMIUIEKTa BXOAT
CIeAYIOIINE TPUOOPHI U MaTEPUAIBI.

HcToYHMK TUTaHUS TOCTOSIHHOTO U IEPEMEHHOTr0 TOKa JIN00 OaTapeilHblil 010K

BosbT™MeTp nByxmnpeaenbHbld: npenen usMepenus 3 B, nena nenenus mkanel C = 0,1 B; npenen nsmepenus 6 B, niena nenenus

mkanel C=0,2 B

AmriepMeTp ABYXIpeeIbHBIN: ipeaen usMepenus 3 A, nena aenenus mkansl C = 0,1 A; npenen usmepenus 0,6 A, 1ieHa geaeHUs

mkainel C =0,02 A

Pesucrop R1 conporusnenuem (4,7 £0,5) Om ¢ Pesuctop R2 conporusnenuem (5,7 = 0,6) Om

Pesucrop R3 conportusnenuem (8,2 £ 0,8) Om

Ha6op 13 3 npOBOJIOYHBIX PE3UCTOPOB

DIEeMEeHT 3JIeKTpUUecKoM 1enu (peoctat) conporusieHueM 10 Om

Kurou 151 pasMbIkaHus M 3aMbIKAHUS SJICKTPUUECKOM LIETTH

KoMiuiekT mpoBo10B

Jlamnouka HanpsokenueMm 4,8 B

KomiuiekT conyTCTBYIOIIMX 3JIEMEHTOB JJIA IKCIIEPUMEHTOB 10 ONTHKE:

B cocraB koMIuiekTa BXOJAT Cieytouue npudopsl 1 MaTepralibl
M cTOYHUK MUTaHUS MOCTOSHHOTO TOKA, BBIPSMUTENb ¢ BXOJHBIM HampsbkeHuem 36+42 B wnm Gartapeiinbiii 610k 1,5+7,5 B ¢
BO3MO>KHOCTBIO PETYJIMPOBKHU BBIXOIHOTO HANIPSIKEHUS



Coo6wupatomas smn3a 1: pokycHoe paccrosaue F1 = (100 £ 10) mm
Colwuparommas yimH3a 2: hokycHoe paccrosiaue F, = (50 £ 5) mm
PacceuBaromas nun3a 3 (pokycHoe paccrossaue Fz = —(75 £ 5) mm
JIuneiika nactukoBas (amuHa 300 mm)

DKpaH CTaJbHOU

Hanpagsnstomasi ¢ uamMmepurtenbHoOM mikanon (aiuuHa 730 M)
Komriiekt npoBo1oB

Kittou qBYXMO3UIIMOHHBIN I Pa3MbIKAHUS M 3aMbIKAHUS SJICKTPUYECKOM 11eTTH
OcBeTtuTenb C ICTOYHUKOM CBeTa HarpsikeHueM 3,5 B

[leneBas nuadparma

Cnain «Mopenb npenMeTa B peurTepe

[Tonyuunuaap

[Inanmer Ha MIOTHOM JHCTe A4 ¢ KPYrOBBIM TPAHCIIOPTHUPOM



IIpopuiabHbIA KOMILIEKT 000pya0BaHus HeHTpa «Touka pocra» mo pusuke:

B coctaB mpodunsHON 1HdpoBoit mabopaTopur BXOAAT OIWH OecrpoBOAHONW MynbTUAATYMK Releon Air «®usmka-5»,
nporpamMmmHoe obecriedeHrne Releon Lite u AByxKkaHaiapHasi MPUCTAaBKa - OCHUILIOTpad.

JlaTYuK HANPSAKeHUs U3MEPSET 3HAUEHUS IOCTOSHHOTO U NMIEPEMEHHOT0 HAIPSDKEHUsI. B KOMIUIEKTE TaTUhKa HaXOASATCS MPOBOAA
pa3HOrO MLBETAa C 3aXUMaMH THUIA «KPOKOJWIDY [JIsl TMOJKIIOYEHUS K DJIEKTPUUYECKMM CXEMaM M IITeKepaM il COCIUHEHUS C
OecrpoOBOAHBIM MYJIBTHAATYMKOM. Jlana3oH U3MepEeHUs BIOUpaeTcs B IpOrpaMMHOM oOecrieueHru cOopa u 00pabOTKU JaHHBIX.

JlaT4uK TOKA U3MEPSET 3HAYEHU MIOCTOSHHOTO ¥ IEPEMEHHOIO 3JIEKTPUYECKOIO TOKA. B KOMIUIEKTE 1aTynKa HaXOASTCS MTPOBOAA
pa3HOro LBETa C 3aXKUMaMH THUIA «KPOKOJIWID» JUIsl TMOAKIIOUECHHUS K JJIEKTPUYECKHMM CXEeMaM U IITeKepaM [JIsl COEIUHEHHS C
OECIIPOBOIHBIM MYJIBTUIATYUKOM.

JlaTYuK MarHMTHOrO MOJS1 H3MEpSEeT 3HAYCHUE HMHAYKIIMM MarHUTHOro moJis. OH BBINOJHEH B BHUJIE BBIHOCHOTO 30H/A.
UyBCTBUTENIBbHBIN MOYJIb JaTYMKA MTOCTPOEH HA UHTETPATILHOM 3JIEMEHTE XO0JUla U CMOHTUPOBAH B TOPIEBOM YaCTH 30HA.

JlaT4uK TeMIepaTrypbl BBIIIOJHEH B BHUJIE€ BBIHOCHOIO U T€PMETUYHOTO TEMIIEPATYPHOTO 30HIA. J[aTUMK MMEET pacuIMpEHHBII
TEMIEPATYPHBIA [IMAMa30H, MO3BOJISIIOIIMKA M3MEPITh TEMIEpaTypy IpU HArpeBaHWW, KUIECHHUM W KPUCTAJUIM3ALMHU Pa3InYHBIX
MaTepuanioB. UyBCTBUTENbHBIN JJIEMEHT JaT4YMKa TMPENCTaBIseT COOON TOIYMPOBOJHUKOBBIN BBICOKOUYBCTBUTEIBHBIN TEPMHUCTOP,
KOTOPBIN pa3MelICH Ha KOHIIE 30Ha. [TyCTOThl HAKOHEYHUKA 3aMI0JIHEHBI TEPMONACTOM.

JlaTuyuk a0COJIIOTHOTO [aBJIEHUsI TIPOU3BOJIUT M3MEPEHUsI AOCOJIOTHOTO JaBiieHUs. UyBCTBUTENIBHBIM JJIEMEHT JaTuyuKa
BBITIOJTHEH Ha 0a3e MOHOJIMTHOTO KPEMHHUEBOTO MbE30PE3UCTOpPa C BHEIPECHHONW TEH30PE3UCTUBHOW CTPYKTYpPOH, KOTOpas MO3BOJISET
UCKJIFOYUTh BO3MOJKHBIC MOTPEIIHOCTH U JIOCTUTHYTh HEOOXOAUMON TOYHOCTH U3MEpEHUN. B KOMIUIEKT BXOAUT THMOKas repMeTHYHas
TpyOKa JyIsl MOAKITIOUEHHUS IITylIepa JaTYMKa K J1a00paTOpHOMY 000pYI0BAHUIO.

/IBa pe3ucropa conpotusiieHueM 1o 360 Owm, nBa pesuctopa comnpotuBieHueM 1o 1000 Owm, nmammnouka, K04, peoctar, IO/,
CBETOJIMO]I, KOHAEeHcaTOp eMKOCThIO 0,47 MK®D, KaTynIka HHAYKTUBHOCTHIO 33 MI'H, Habop KaTyleKk HHAYKTUBHOCTH.

KomnbroTep niau njanmer ¢ nporpammoii Releon Lite.



Ka.]]eHZ[apHO-TeMaTI/I‘lECKOC IIAaHUpPOBaHUE

(8 kaacc)
Ne Hara dopMma 3aHATHS Kouun Tema 3ansaTuid
n/n nposeje YecTB
HHA 0
4acoB
1. becena, npaktukym 1 Temnosbie aBaenus. Mucrpykrax o Th. Beenenue.
Temmnepatypa. Meronbl onpeneneHus TeMIepaTypsl Teja. 3HaKOMCTBO ¢ U3MEPHUTEIbHBIMU
npubopamMu 11 ONpeAesieHUs: TeMIepaTyphl Tela.
Ilpakmuxka: 3HakOMCTBO ¢ TepMOMETPOM. M3MepeHne TemnepaTypsl ¢ IOMOIIbIO JaTYMKa
temneparyp (becnposoonoii mynemuoamuuk Releon Air « @usuxa-5»)
2. [IpakTnueckas 1 Ilpakmuueckana paboma: ViccnenoBaHue HM3MEHEHHMS  CO BPEMEHEM TEMIIEpPaTyphbl
pabora, HaboieHus HarpeBaeMo/OCThIBAIOIIEH BOABIL.
1 OIIBITRL. [TocTpoenue rpaduka nporecca.
3. becena, mpaktuueckas | 1 TermoBoe pacliupeHue Tell.
pabora, HabIrOIeHHUS Ilpakmuueckaa padoma: VI3MeHEeHNE TIMHBI TEJIa IPU HATPEBAHUH U OXJIAXKICHUH.
U OIIBITBI. N3meHenne o0bema KUIKOCTH U Ta3a MpU HarpeBaHUM U OXJIaKICHUU
4, becena, mpaktuyeckas | 1 IIpoueccsl naBiIeHUS U OTBEPICBAHMS.
pabora, HabJIOIeHUs Ilpakmuueckasa padoma: Habmonenue 3a nporieccoM IIaBIeHUs U KPUCTAITU3aluN
Y OTIBITHI. napaduna. [locrpoenue rpaguka npouecca.
5. becena, npaktuueckas | 1 ITpoueccel ncnapeHus U KOHACHCALNN.

paboTa HaOIIOACHUS U
OTIBITHI.

Ilpakmuueckan paboma: VI3ydeHre CKOPOCTH UCIIAPEHUS PA3JINYHBIX KUIKOCTEH.




6. becena, mpaktuueckas Otkyna 6epercs Teruota? Kak coxpanuts terio? xonoa? Ipakmuyeckas paboma: Tepmoc.
pabota, HabnroIeHUS N3roroBieHune camoIeIbHOTO TEPMOCA.
Y OTBITHI.

1. becena, [Ipumepsl Tertonepeayu B NPUPOIE U TEXHUKE.
ncciaeaoBareibCKad Hccneoosamenvckana paboma: U3yueHue TEIUIONPOBOAHOCTH Pa3IMYHbIX MAaTEPUATIOB.
pabora, coo0LeHs Homawmnan npakmuueckas paboma: CriocoObl COXpaHEHHUS TEIJIa B MOEM JIOME.
y4daluxcs,
JIOMAITHA I
3KCIIEPUMEHT

8. becena, cooOmenus Kak paboraet xonoaunsHuK? [IpuHIMT AEHCTBHS XOIOMIBHON MAITUHBI.
yJaluxcs, U3y4CcHue Homawnasn npaxkmuueckas pa6oma: M3rorosienue X0JOIUIbLHUKA U3 MOJPYYHBIX CPEACTB
JUTEpaTyphl,
WHTEPHET-
HWCTOYHUKOB,
M3TOTOBJICHUE
MOJEIIH, 3aIINATA
MpOEKTA

9. becena, [Torona u xumar. BrnaxnocTts Bo3ayxa. O6pa3oBanue BeTpoB. Hccnedosamenvckas paboma:
HCCIIEA0BATENbCKas Ornpeznenenne BIaKHOCTH BO3/lyXa B IOMEIIEHUH C TTOMOIIbI0O KOMHATHOTO TEPMOMETpA.
pabota, coobIeHus Jomawnan uccnedosamenvckan padoma: ONpeneIuTh BIAKHOCTh BO3/1yXa B IOMELIEHUU.
ydammuxcs, VY3HaTh, KaK BIMAET BIAXKHOCTh BO3/lyXa Ha YEJIOBEKA U €T0 CAMOYYBCTBUE.
JIOMAITHA I
SKCIIEPUMEHT,
COOOIIIEHHE.

10. becena, cooOrmenus TeruioBble ABUTATENN: UTO ¢ HUMU He Tak? Mccnedosamenwvckas paboma:

y4daluxcs, U3y4eHue
JUTEpaTypHl,
UHTEPHET-
HCTOYHUKOB

1. BiiusiHue TEIUIOBBIX JBUTATENICH Ha OKPYKAIOIIYIO CPEey.
2. TerutoBble ABUTATENH: €CTh JIU albTepHATHBA?
3. Uto s Mory crenats s Oyaymero rniaHeTs?




11. [IpencraBnenue 3ammTa ucciIe0BaTeIbCKUX padboT
pe3yIbTaTOB
HCCIIeIOBATENIb CKOM
paboThl

12. becena, mpaktuyeckas 3ammura ucciIe0BaTeIbCKUX PadboT
paborta
HCCIIEIOBATEIIb CKOT'O
XapakTepa

13. Becena, DyieKTpUYeCKHe SIBJIEHUA M METOAbI MX MCCJIeOBAHUS.
npakTHYeckas padbora SIuTapHbie sBiIeHHS, OTKphIThIe Danecom u3 Munera. Ilpakmuueckas paboma:
HCCICIOBATCIIb CKOT'O HccnenoBanre B3auMOICHCTBUS 3aPSIAKECHHBIX TEN
XapakTepa Kakumu OpiBatoT HocuTenu 3apaaa? IlpocMoTp u 00cysxaeHne BUJIEO C caiiTa

www.elementy.ru «CBoGoIHBIC HOCUTEITH 3apsaar»
14. Becena, cooOmmienus DNeKTpuYecTBO Ha pacyeckax. OCTOPOKHO CTATUUECKOE ANNEKTpUuecTBO. ECTh 11 mosnb3a

yJaluxcs, u3y4yeHue
JUTEpaTypHl,
UHTEpHET-
HCTOYHHUKOB,
IpaKTH4eckasi padbora

HAOJIOOEHUS 1 OIIBITHI.

cratuueckoro anekrpudectsa? Ilpakmuueckas paboma: HabnroneHne S1eKTPOCTATHUECKUX
SIBJIEHUH.




15. becena, cooOmienus HcTopust n300peTeHnsl W MPUHIIUI ACUCTBUS TAIbBAHUYECKOTO dJIEMEHTA.
ydaluxcs, u3y4eHue Ilpakmuueckasa paboma: 300peraem Oatapeiiky. Co3maHue raJbBaHMYECKHX 3JEMEHTOB M3
JUTEpaTyphl, HOJPYYHBIX CPEJICTB.
UHTEpHET-
HCTOYHHUKOB,
IpakTHyeckas padora
HaOJIOCHUS U OIBITHI.
16. becena, npakTuueckas Cuna Toka, HanpsKEHUE, CONPOTUBIICHHUE.
pabora Ilpakmuueckasn paooma: «OmnpeneneHyue yneabHOTO CONPOTHUBIICHUA Pa3JIMYHBIX
MIPOBOTHUKOB).
17. becena, mpakTuueckas N3yyaeM 3aKOHBI TIOCTOSIHHOTO TOKA
pabora Ilpakmuueckaa paboma: VI3yueHue TNOCIENOBATEIBHOTO M TMAPAJUIETBHOTO COCIMHEHUIN
MIPOBOTHUKOB
18. becena, npaktuueckas M3yuaem 3aKOHBI TOCTOSIHHOTO TOKa
pabota Ilpakmuueckaa pabdoma: VI3yueHue MNOCIENOBATENIBHOTO M MApaJUIETBHOIO COEIMHEHUHN
IIPOBOJTHUKOB
19. becena, uccienoBarein PaboTa 1 MOIITHOCTH TOKA.
cKas paboTa Homawmnan uccnedosamensvckas paboma: «Pacuet norpeOIs1eMoil 31eKTpoIHEPrUn
COOCTBEHHOTO JIOMa.
20 Becena, mpaktudeckas V3y4eHne TEIIOBOTO JEHCTBUS TOKA.
pabora Ilpakmuueckaa paooma: «3mepenne K11/l kunsatunsHuKa
21 becena, npaktuueckas N3yueHne XMMUYECKOTo AeUCTBUS TOKA.

pabora

Ilpakmuueckan paboma: «VI3yuenne siBICHUS dIEKTPOIN3A»




22 becena, mpaktuueckas | 1 N3ydeHne MarHuTHOroO JEHCTBUS TOKA
pabora Ilpakmuueckas paboma: «COOpKa 3IEKTPOMArHuTa U U3y4eHHUE €r0 CBOMCTBY
23. becena, naomonenus u| 1 3aHuUMaTeNbHBIC OIBITHI ¢ TOCTOSHHBIMA MarHUTAMH.
OMBITBI, MPAKTUICCKAs Ilpakmuueckaa padoma: V13ydeHue CIIEKTPOB MArHUTHBIX I10JIEH ITOCTOSHHBIX MAarHUTOB.
pabora
24. becena, nabmonenus u| 1 JeiictBue marautHOro nojsi. MaruutHoe nose 3emin. Kommnac. [Ipuanun paboTsr.
OTIBITHI, MPAKTHYECKas OpueHTHpOBaHHUE C MIOMOIIBIO KOMITaca.
pabora Ikcnepumenmanvhnan pavoma: «Kommnac. [TpuHIUN paboTHI.
25. becena, nadmooaenus u| 1 MarauTHoe 110JI¢ B BEIIESCTBE
OIIBITBI, IIPAKTHYICCKA IKcnepumenmanvhwle 3a0anusn no meme «MarHuTHOE 110J1€ TPOBOJIHUKA C TOKOM»
pabora
26. becena, cooOmenus 1 Onruyeckue saBjaenus. crounuku ceera. Kak Mb1 Buaum? [louemy Mup pa3HOLBETHBIN?
YUaIIUXCsl, U3yICHUE
TUTEPATyphl, UHTEPHET
217. becena, cooOmeHus 1 Kak pa0GoTatoT ontudeckue npudopsi?
YYaIIuXCsl, U3yICHUC Ilpaxmuueckas padoma: VI3ydyenre onTuyecKux Npuoopos
TUTepaTypbl, HHTEPHET
28. becena, coobmieHus 1 OnTHyeckue sIBJIECHUS B IPUPOJE.
YUaIUuXCcsl, U3y9ICHUE IIpoexkm: oNITHKA W OTITUYECKHE SIBJICHUS B TIPUPOJIE
TUTEPATYPhl, UHTEPHET
29. becena, cooOIIeHNs 1 OnTtuueckue nwiuto3un. He Bepp riazaMm cBouM.
YYaIIUXCsl, U3YYeHUE HUccneooeamenvckuii npoekm: IlyteniecTBie B yIUBUTENbHBIA MUP ONITHUECKUX WILTHO3HI
TUTEpaTypbl, HHTEPHET
30. becena, cooOIIeHNs 1 CoBpemenHas (uszmuka

YJaIIuXCsl, U3y4eHHE
TTEepaTyphl, HHTEPHET-
MCTOYHUKOB,
npakTuyeckas padora

Ipakmukym «I'ne nHyxxHbl pu3uku? PaznuyHple HaNpaBIeHUS COBPEMEHHOM (pU3MKH:
HAaHOTEXHOJIOTUH, MEIULIMHCKas (Ppu3nKa, siaepHas Gpusnka, (GU3KKa 1Ia3Mb»




31.

becena

[ToaroroBka k mpoekTHOM padoTe. Kak moaAroToBUTh WHIWBHAYAIBHBIA MPOCKT?
Bb100p TeMbI HHAMBHIYaJIbHOTO TIPOEKTA.

32. becena, koHCynbTaIUS Koncynpranmonnoe 3ansatue. [1oAroroBka WHANBUAYAIBHOTO TPOEKTA.
33. 3amuTa UHIUBUIYATBHOTO TIPOSKTA
34. [TonBenenue uroroB padoTsl 3a roj. [loompenne yyammxcs, IPOsSBUBIIUX aKTUBHOCTh U

ycepaue Ha 3aHSITUSIX.




KasiennapHo-TreMaTnyeckoe MJIaHUPOBaHNe

(9 kaacc)
Ne Hara ®opma 3ansaTusa | Koanu Tema 3ansaTuid
NnpoBe/ieH €CTBO
usi 4yacos
1. becena 1 [TonsATHE O IPOEKTAX U UCCIIEN0BATEIbCKON AeATEIbHOCTH. [IpOEKT KaK THUI NeATEIbHOCTH.
[TousTus: mpoekt, mpobiema, nHpopMarys. THITBI TPOEKTOB.
2. becena 1 BrisiBneHre HHTEpecoB U CKIOHHOCTEH yuamiuxcs. Beibop Temsl ipoekta. Tema ncciaenoBanus
U ee MpakTuyeckas akTyanbHOCTh. [Ipobiiema uccnenoanus. OObEKT U MPeIMET HAYYHOTO
HCCIIeIOBaHUS.
3. becena 1 'umoTe3a kak npeAnoIoKeHne, Kacarlleecss yCTaHOBJICHUS 3aKOHOMEPHOCTEH CBSI3U
uccienyembix sieHuid. DopmynupoBka paboOUUX TUIMIOTES.
4, becena 1 [lenp kak mpeAcTaBieHre O pe3ybrare. [[paBuiia mOCTAaHOBKHM LENE€ U 3a/1a4 UCCIICIOBAHUS.
CootBercTBHE LIENH U 33724 TeMe uccieaoBanns. CylHOCTh U3y4aeMoro Mmpoliecca, ero
TJIaBHbIE CBOMCTBA, OCOOCHHOCTH.
5. becena, npaktuueckas | 1 Mertoab! uccneoBaHus. 3HAKOMCTBO € METOJIaMH MCCIIEJOBAHUS, BBIOOP U OCBOCHUE METOJIOB.
pabota
6. becena, npaktuueckas | 1 Ortanbl OpraHu3alyy Ucciae10BaTeIbCKol AeaTebHOCTU. Pa3paboTka miaHa uccieoBaHmsl.
pabota ANropuT™M Hay4qHOMCCIIEI0BaTeIbCKON paboThl. OnucaHue mpolecca Ucciael0BaHus.
7. becena, mpakTuueckas COop nepsuuHoil nH(popmanuu. PaboTa ¢ muTepaTypHbIMU HCTOYHUKAMU. 3HAKOMCTBO C
pabora, pabota c WH(POPMAITMOHHO-TIOUCKOBBIMH CHCTEMaMH. AJroputMbl Toucka nadopmaruu. [louck
HWCTOYHUKAMH nH@opmanuu B MHTEpHETE. JI0OCTOBEPHOCTH (HAYYHOCTH) HH(POPMAIIUH.
nHpopManuu
8. becena, npaktuueckas | 1 [IpoBeneHue ONbITHO-3KCIEPUMEHTANBbHON paboThl. CIocOObI PUKCAIIUHN Pe3yIbTaTOB
pabora u3Mepenuit. [lonroroska Tabmui.
CrniocoOsI (pukcarnmu morydyaeMbIX CBEACHHIMA
9. becena, mpaktuyeckas | 1 [IpoBenenue sxcnepumMenTa. KoppekTupoBka s3KCIEpUMEHTA.

paborta




10. becena, mpaktuyeckas OO0paboTka MOIyYeHHBIX JAHHBIX, OMIMCAHNE TTOMYyYeHHBIX NaHHBIX. COCTaBlIeHUE TAOIHII, CXEM,
pabota, paboTta c nuarpamm, rpadukos.
HCTOYHHUKAMM CriocoOsI ¥ IpUEeMBI aHaTN3a U 000OIICHHSI PE3YIIHTATOB.
nHpopmaruu
11. becena, mpaktuueckas OO6paboTka Moy4eHHBIX JaHHBIX, OMMCAHNE OTYyYEHHBIX JaHHBIX. COocTaBlieHUE TaOIHII, CXEM,
pabota, paboTa ¢ nuarpamm, rpaukos.
HCTOYHHKAMH CriocoObI ¥ IpUEMBI aHaTN3a U 000O0IICHHSI PE3YIILTATOB.
uHpOopMau
12. becena, oomen Kpyrislit cToa Mo mpoMeXyTOYHBIM UTOTaM BBITIOJTHEHHSI IPOSKTHON pabOThI
OTIBITOM,
KOHCYJIbTAIUs
13. becena, mpaktuueckas [ToaroroBka u opopmieHue pazzaena npoekrta «BaeneHue» (mocTaHoBKa MPOOIIEMBI,
pabora 00BsICHEHHE BBIOOPA TEMBI, €€ 3HaYCHHS U aKTYaJIbHOCTH, OIIPEIeICHNE LIEJU U 3a]1a4,
(dbopmynupoBanue runoresbl). O60CHOBaHNE aKTYaTbHOCTH TEMbI, COCTABJICHUE MTPEICTABICHHUS
0 CTeNeHM pa3paboTaHHOCTU TeMbI; (hOpMyIHpOBKa IpobiieMsl uccienoBanus. [locranoBka
uenei u 3agau uccienoBanus. opmynupoBanue runore3bl OnrcaHne METOI0B UCCIEI0BaHUS.
14. becena, oomen NnauBuayanbHble KOHCYIbTAIMU IO MTOATOTOBKE U 0(OPMIIEHHIO pasjiena poekTa «BBeneHue»
OTIBITOM,
KOHCYJbTaIus
15. becena, mpaktuueckas [ToaroroBka u oopmiIeHHE OCHOBHOM YacTH MPOEKTA
pabora (Teopetnueckuit pazaen). OnucaHue npoiecca UCCIEIOBAHUS.C UCIOIb30BaHUEM TabIHIL, CXEM,
JTUarpaMm, rpauKoB.
OObscHeHrE TONyYEHHBIX Pe3yIbTaToOB
16. becena, mpaktuueckas Hopwme! 1 ipaBuia odopMieHHs TOKyMEHTOB, MATEPUAIOB U BBIBOJIOB
pabora
17. becena, mpaktuueckas Odopmnenue Tabuull, PUCYHKOB M UJUTFOCTPUPOBAHHBIX TIAKATOB, CCHIJIOK, CHOCOK, CITUCKA
pabota JUTEpaTypHI.
18. becena, mpaktuueckas CtpykTypa coep kaHus UCCIEeI0BATEIbCKON pabOThI
pabora
19. becena, oomen NuauBuayanpHble KOHCYIBTAMU IO MTOATOTOBKE U O(OPMIICHHIO OCHOBHOM YaCTH MPOEKTa

OIIBITOM,
KOHCYJIbTAIUS




20 becena, mpaktuueckas [TonroroBka u oopmieHue pazaena «3aKkIOUYCHUEY.
pabora @opMyNIMpOBaHKUE PE3YIBTATOB UCCIIEN0BAaHUs. BBIBOIBI
21 becena, oOmMeH WuauBuyanbHble KOHCYIBTALUM 110 TOATOTOBKE PE3YyIbTATOB UCCIIEOBAHUS.
OIIBITOM,
KOHCYJIbTaLHsI
22 becena, mpaktuueckas Pabora Hax nmpomykToM mpoekTa. M3rotoBiaeHne MpoayKTa MpoeKTa (pe3eHTalus, MOJIeb,

pabora

BUPTyaJIbHOE MyTEIIECTBHE, OYKIIET U T 1)

23. becena, oomen NuauBuayanbHble KOHCYJBTAUMU 110 TOATOTOBKE MPOAYKTA IMTPOEKTA
OITBITOM,
KOHCYJIbTaIHSI
24. becena, oomen NuauBuayanbHble KOHCYJIBTAUMU 110 TOATOTOBKE MPOAYKTA IMIPOEKTA
OITBITOM,
KOHCYJIbTallHA
25. becena, oomen WunuBuyanbsHble KOHCYJIBTAIMU 10 ITOJTOTOBKE MTPOIYKTa IPOEKTa
OITBITOM,
KOHCYJIbTaIHSI
26. becena, npakTuueckas OdopmiieHne mpoeKTa, COCTaBICHHUE JIOKIIA/Ia 10 TeME UCCIIe0BaHMs. TUTYIBHBIN JIUCT,
pabora npuitokeHre [ToAroToBKa K BRICTYIIJIICHHUIO 110 TEME HCCIIE0OBAHMS.
27. becena, npakTiueckas TpeboBanus k nokiany. KyneTypa BEICTYIUICHHS M BEICHUS TUCKYCCUU
pabota
28. becena, npakTuueckas OCHOBHBIE TIpaBHJIa JIEIOBOTO OOIIECHHS U BEJCHUS TUCKYCCHH.
pabora
29. becena, npakTuueckas [MoaroroBka k 3amute npoekra. [IyonudHoe nmpencTaBiaeHue qOKIaaa u ero 00CyKaeHue
pabora
30. becena, npakTuueckas [MoaroroBka k 3amuTe npoekra. [IyonudHoe nmpencTaBiaeHue qoKIaaa u ero 00CyKaeHue
paborta
31. becena, oomen WunuButyanbHble KOHCYIBTAIMH 110 MTPE3EHTALMH U 3aIUTE IIPOSKTOB

OTIBITOM,
KOHCYJbTAITUs




32.

Becena, oOmeH

I/IHL[I/IBI/II[yaJ'IBHBIe KOHCYJIbTAallHU 110 IIPE3CHTAlN U 3alIUTC IMIPOCKTOB

OIIBITOM,
KOHCYJIbTaIHS

33. 3amura npoeKTa. 3amra npoekTa. BeicTymiieHre Ha MPOEeKTHOUCCIIEA0BATENBCKOM KOH(PEpeHIIUN

34, Pednexcus mpornecca Pednexcus mporecca, ce0si B HEM C yUeTOM OLEHKHU ApYrux. [lepcrneKTuBhI MPOA0IKEHHS

paboThI HaJ| MPOEKTOM
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NPUJIOXKEHUE

TeMbl NPOEKTHBIX U UCCJIEI0BATEIbCKUX PadoT M0 (pU3uKe
[Tonp3a u Bpexn Oatapeiiku

®wusuka Ha KyxHe. [[puMeHeHne 3akoHOB (PM3KMKU TPU TPUTOTOBICHUH ITHIIH
barapeiika u3 oBoiei u GpyKTOB

B ugem cekper Tepmoca

Berporeneparop- HCTOUHHUK HEPTUU

Bnusinue xauectBa BO/IbI Ha 3J0POBbE YEIIOBEKA

BnusiHre MarHuTHBIX Oypb Ha YeJIOBEKa

Bnusinue Hanuyus npumeceil B BOJE Ha CKOPOCTh €€ UCTIapeHUs

Boznyx- HeBuIuMKa

BnusiHre npOTUBOTOJI0IEIHBIX CMECEN HA TPUPOLY

Bo3moxHocTi U nepcnektuBbl 3D-  TexHonoruil B ¢usuke [] Bo3oOHOBIsSeMble UCTOUHUKU
sHepruu [ Bpems. Kak ero uamepurs?

WneanbHbIi OyMakKHBIH CaMOJIETUK
W3y4eHne TerIonpoBOAHOCTH, BIArOIPOHUIIAEMOCTH U 3JIEKTPU3ALUHU PA3JIUYHOIO BUAA TKaHEH

N3yyenune TpaaWIIMOHHBIX U TEPCIEKTUBHBIX HCTOYHUKOB HHeprun [J IlepcrnekTuBsl
rcnojb3oBanus 3Heprun CosHia B HameM xo3saictBe [ Kak moctpouts Temibiid 1oM?

HccnenoBanne TCILJIOMPOBOJHOCTH PA3JIMYHBIX BCIICCTB
HccnenoBanue BIMSHUS BIKHOCTH U TEMIICPATYPhI BO3JyXa HAa 30POBLC YCIIOBCKA

HccnenoBanre 3aBUCHMOCTH YHEProCcOEPEKEHHS OT UCTIOIB30BaHUS PA3HBIX THIIOB JaMIOYeK [
HccenenoBanue MOBEPXHOCTHOTO HATSKEHMS KUAKOCTH [] IloueMy peku He TeKyT mpsiMo, a
n3ruodarorcsa?

HccnenoBanue sHeprocOeperarnmx TeXHOJIOTHI B OBITY

HIcTOYHUK AJIEKTPUYECKON YHEPTUN Ha BO3OOHOBIISIEMBIX YHEPrOpecypcax
Kak paboraeT nammnouka

Kak 5KOHOMUTBH 3TEKTPOIHEPTHIO T0MA

[TpoBepka 3¢ hekTUBHOCTH PabOTHI PHIIBTPA TSI BOJIBI

Pa3paboTka opuruHaIbHOM TEXHOIOTUU YTUIIM3AIUH OBITOBBIX OTXO0JI0B
duznyeckue MpruOOPHI U OMBITHl CBOMMH PyKaMH

D¢ deKkTUBHOE UCTIOIB30BAHUE BETPA

DHeprocbepekeHne U 0OXpaHa MPUPOJIbI

3aKOHBI (PU3UKH U OPTaHW3M YeJIOBEeKa

MarauTHbIE OIS, UX U3MEPEHUS U BO3ACHCTBHE HA KUBBIE OPTaHU3MBI
ABTOMAaTHKa TETUTUIIBI — TEMIIEpaTypa, BIAXKHOCTh, aBTOIOJIMBKA
ABTOMAaTHYECKOE BOJJOCHAOKEHUE

JlomanrHsist METEOCTaHITUS

@oHTaHbI OT APEBHETO MUPA 0 HAIIUX JTHEHN
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