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PABOYAS ITPOT'PAMMA

BHEYPOYHOMH JESATEJBbHOCTHU

TOUKA \fpocm

[Tpeamet (kypc) Du3uKa BOKPYT HAC Knacc 7-8

KonmdectBo yacoB no yueOHOMY mutany: 34 rox, 1 B Henmenro.

Paccmotpena na 3acenanuu HIMO yuurteneil MareMaTuku 1 HUHGOPMaTUKU
(Ha3BaHME METOIMYECKOT0 OOBETNHEHHNS)

[Iporokon Ne 1 ot «28 » aBrycra 2024 r.

[Ipencenarens HIMO Kaneposa C.H..




HNOACHUTEJIBHASA 3AIIUCKA

[Tpu cocTaBieHnU JaHHOM MPOTrpamMMbl UCTIOIb30BaHBI CIIEYIOIINE HOPMAaTUBHO-IIPABOBbIE

JIOKYMEHTBI U PEKOMEH/ Al

o ®denepanbHblii 3aK0H Poccuiickoit @enepanuu «O6 odpazoBanun B Poccuiickoit
Oeneparumn» ot 29 nexadps 2012 r. N 273-D3;

e [lpuka3z Munnpocsemienus Poccuu ot 31.05.2021 No 287 «O0 yTBepKIeHUH
(benepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOT'O O0ILEro
obOpazoBanus» (3apeructpupoano B Muntocte Poccuu 05.07.2021  Ne 64101);

e [Iucemo MunucrepctBa npocsenienust Poccuiickoit @enepanuu ot 05.07.2022r. NeTB-
1290/03 «O nampaBieHuH METOAUYECKUX pexkomeHaanuiy (Mudopmarmonto-
METOJUYECKOE MUCHhMO 00 OpraHN3aluu BHEYPOUHOU JEATEIIbHOCTH B paMKax pealn3aiuu
O0OHOBJICHHBIX (he/IepaTbHBIX TOCYJapCTBEHHBIX 00pa30BaTeNIbHBIX CTAaHAAPTOB HAYAIbHOTO
001I1ero ¥ OCHOBHOTO 00IIEro 00pa3oBaHMus);

e [Ipuka3z MunucrepcTBa obpazoBanus U Hayku Poccuiickoit @eaepanuu ot 06.10.2009 roma
Ne 373 (¢ usmenenusmu: ot 26.11.2010 1., Ne 1249, ot 22.09.2011 Ne 2357, ot 18.02.2012
Ne 1060 ot 29.12.2014 r. Ne 1643; ot 18.05.2015 Ne 507);

e Canurapublie npasuna CII 2.4.3648-20 «CanutapHO-3MHUIEMUOIOTHYECKIE TPEOOBaHUS K
OpraHU3aIMsIM BOCIIUTAHUS U O0YUYEHHs], OTAbIXA U 03I0POBICHHUS JIETEH U MOJIIOACKN Y,
YTBEPKACHHBIX TOCTAHOBJIEHHEM [ TaBHOTO TOCYIapCTBEHHOT'O CAHUTAPHOTO Bpaya
Poccutickoit @enepanuu ot 28.09.2020 Ne 28 (manee - CIT 2.4.3648-20);

e Canwutapsslie nmpaBuia 1 HopMbl CanlluH 1.2.3685-21 «l'uruennueckrne HOpMaTUBHI U
TpeOOBaHMs K 00€CTICUCHHIO 0€30NaCHOCTH U (MJIM) OE€3BPEIHOCTH I YeIoBeKa (DaKTOpOB
Cpelbl OOUTaHUS», YTBEPKICHHBIX IIOCTAHOBIICHUEM [ JTAaBHOTO TOCYIapCTBEHHOTO
canurtapHoro Bpaua Poccuiickoit deneparuum ot 28.01.2021 Ne 2 (nanee - CanlluH
1.2.3685-21).

e VYcras 'BOY COIL Ne2 c. O6mapoBka;

e [lnan BHeypouHo# nesTenbHOCTH 2024-2025 y4eOHBIiH To.

N3yuenne kypca BHEYpOUHOH JiesiTenbHOCTH «®Pu3KKa» HalpaBiIeHo Ha (JOpMHpPOBaHUE
JIMYHOCTHBIX, MeTanpeIMeTHbIX W  MNpPeIMeTHBIX  pe3yJbTaroB  OOy4yeHWs,
COOTBETCTBYIOIIMX TpeOOBaHUAM  (heAepallbHOTO  TOCYIAapCTBEHHOro  00pa30BaTeIbHOIo
CTaH/JapTa OCHOBHOTO OOIIEro 0Opa3oBaHUs:

JIn4YHOCTHBIE pe3yJIbTAThI:

1. ®opmupoBaHre OTBETCTBEHHOTO OTHOIIEHMSI K YUEHHUIO, TOTOBHOCTH U CIOCOOHOCTH
K €caMoOOpa30BaHUIO U CAMOPA3BUTHIO HAa OCHOBE MOTHMBAallMM K OOYYEHHUIO M IO3HAHMIO,
pPa3BUTHE CAMOCTOSITEIbHOCTH B IPUOOPETEHUH U COBEPIIEHCTBOBAHNHU HOBBIX 3HAHUM;

2. ®opMupoBaHME TII03HABATEIbHBIX HMHTEPECOB, pPa3BUTHE HMHTEIUICKTYaJlbHBIX,
TBOPUYECKHUX CIIOCOOHOCTEH, (POPMUPOBaHNE OCO3HAHHOTO BHIOOPA U MOCTPOCHUE AaIbHEHIIIEH
WH/IMBUYaJIbHOM TPaeKTOPUH 00pa30BaHus;

3. Bocriuranue poccHiicKoi TpayKAaHCKOW MICHTUYHOCTH: MATPHOTH3MA, YBOKEHHS K
OteuecTBy, 0CO3HAHMSI BKJIaJla OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOW HAYKU;

4. ®opMHpOBaHHE IEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKd U OOILIECTBEHHOW TMPAKTUKU, YOEXKIEHHOCTH B BO3MOKHOCTH
MO3HAHUS TPHUPOJBI, B HEOOXOJUMOCTH PAa3yMHOTO HCIIOJIb30BaHUS JOCTHXKEHUH HayKH M
TEXHOJIOTUH JUIsl JajibHEHIIero pa3BUTHUS YeOBEYECKOro OOIecTBa, yBa)K€HUS K TBOPLIAM
HayKH U TEXHUKH, OTHOIICHUS K (PU3HKE KaK K 3JIEMEHTY O0IIe4eI0BeUYeCKON KYIbTYpHhI;

5. YMeHHe KOHTPOJIUpPOBATh MPOLECC U PE3yIbTar y4yeOHONW M HCCIIeAO0BaTeNIbCKOM
JESATEIILHOCTHU B MPOLIECCE U3YyUEHUS 3aKOHOB IIPUPOIBL;
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6. ®opMupoBaHHEe KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOILEHUU M COTPYAHUYECTBE
CO CBEpPCTHHUKAMM, JETbMH CTapIIEro M MIAQJALIEr0 BO3pacTa, B3pOCIBIMU B IpoIEcce
o0Opa3oBarenbHON, OOIIECTBEHHO IIOJIE3HOW, Y4eOHO-MCCIEI0BATENLCKOM, TBOPYECKOH W
JIPYIUX BUAOB JI€ATEIBHOCTH;

7. ®OpMHUPOBAHUE OCHOB IKOJIOTUYECKON KYIBTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO HKOJIOTMYECKOIO MBIIIJIECHUS, Pa3BUTHE OIbITA HKOJOTMYECKHM OPUEHTHPOBAHHOU
pedIeKCUBHO-OIICHOUHOW ACATEIBHOCTH B )KM3HEHHBIX CUTYAIHIX

8. KpuTu4HOCTh MBILUICHUS, UHUIIMATUBA, HAXOAYUBOCTb, AKTUBHOCTh NPHU PELICHUH
IPAKTHUUYECKUX 3aj1ay.

MeTranpeamMeTHblie pe3yabTaThl:

I. VYMeHue caMOCTOSITEIBHO OIpPEIENsATh LEIH CBOEr0 OOy4YeHHs, CTaBUTh H
dbopmynupoBath A ceOs HOBBbIE 3a7auu B yu€Oe, pa3BUBaTb MOTHBBI M HMHTEPECHI CBOEH
MMO3HABaTEIIbHOM JAESITEIHbHOCTH,

2. YMeHue COOTHOCUTh CBOM JACUCTBUS € IUIAHUPYEMBIMU PE3YJIbTATAMU, OCYILECTBIISTh
KOHTpPOJIb CBOEH JIEATEIBHOCTU B IPOLIECCE OCTHIKEHUS PE3yJIbTaTa, ONPEAEATh CIIOCOOBI
JIEHCTBUI B paMKax IMPENJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JCHCTBUS
B COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalueH;

3. YMeHue ompenensaTh MOHATHUSA, CO3/aBaTh OOOOIICHUS, yCTAaHABIMBATh AHAJIOTHH,
KJIacCU(UIIUPOBATh, CAMOCTOSITENILHO BEIOMPATh OCHOBAHUS M KPUTEPHUH IS KiIacCU(UKAIH;

4. YcraHaBiauBaTh NPUYMHHO-CIEICTBEHHBIE CBA3HU, CTPOUTD JIOTUYECKOE PACCYKICHUE,
YMO3aK/II04eHNE (MHIYKTUBHOE, JEAYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BbIBOIBL;

5. Pa3BuTHe KOMNETEHTHOCTH B OO0JACTH HCHOJB30BaHUA HH(DOPMALMOHHO-
KOMMYHMKAI[UOHHBIX TEXHOJIOTHIA;

6. IlepBoHauanpHble mpeacTaBiIeHUS 00 HAEIX M O MeToAax GU3MKM Kak o0
YHMBEPCAJIbHOM HMHCTPYMEHTE HAyKHM M TEXHUKHU, O CPEICTBE MOJIEIMPOBAHMS SIBJICHUM U
MIPOLIECCOB;

7. YMmenue BUIETh (PU3MUYECKYIO 337a4y B KOHTEKCTE MPOOIIEMHON CHTYaIllu B JPYTHX
JUCUHUILIIMHAX, B OKPY)KAIOIIEH KU3HU,

8. YMeHue HaxOAWTh B PA3IUYHBIX HCTOYHUKAX HH(POPMALHUIO, HEOOXOIUMYIO IS
peueHns (pU3MYECKUX 33/a4, U NPEACTaBIATh €€ B MOHATHON (opme, MPUHUMATh peIIeHUE B
YCIIOBUSIX HEMOJIHOM WM N30BITOYHOM, TOUHOM MM BEPOSTHOCTHOM MH(OpMaLny;

9. YMeHue opraHu3oBbIBaTh y4eOHOE COTPYIHHUUECTBO U COBMECTHYIO AEATEIbHOCTD C
YUWTEJNEM U CBEPCTHUKAMH; paboTaTh MHAWBUYaJIbHO U B TPYIIE: HAXOAUTH OOIIEee pelIeHHe
U paspemiarb KOH(JIMKTBI Ha OCHOBE COIVIACOBAHMS MO3MLIMHA U YydeTa HWHTEPECOB;
(dbopMynupoBarh, apryMEHTUPOBaTh U OTCTAUBATH CBOE MHEHHUE.

10. YMeHue BbABUraTh TUIIOTE3bI IPU PEIIEHUH 337a4dl MOHUMATh HEOOXO0AUMOCTh UX
IIPOBEPKU;

11. IloHnMaHKe CYyIIHOCTH aJTOPUTMHUYECKHUX NPEANUCAHUM M YMEHUE JEWCTBOBAThH B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM.

IIpenmeTrHble pe3yabTaThl:

1. Oco3HaHMe LIEHHOCTH U 3HA4YeHUs] (PU3UKU U €€ 3aKOHOB JUIS MOBCEAHEBHOMN JKU3HU
YeJI0BEKa U €€ POJIA B Pa3BUTUN MaTepUAIIBHON U TYXOBHOM KYJIBTYPBI.

2. ®opMupOBaHUE MPEACTABICHUN O 3aKOHOMEPHOU CBSA3M M MO3HABAEMOCTH SIBJICHUM
npupoabl, 00 00BEKTUBHOCTH HAYYHOTO 3HAHUS, O CHCTEMOOOpa3yromel ponu (GU3UKA s
pa3BUTHUS JPYTUX €CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

3. ®opmupoBaHHE MPEICTABICHUN O 3aKOHOMEPHOW CBSI3M M MO3HABAEMOCTU SIBJICHUUN
pUPOABI, 00 OOBEKTUBHOCTH HAYYHOTO MO3HAHUS, O CHCTEMOOOpAa3yomer poinn GU3UKU IJIs
Pa3BUTHSA APYTUX HAyK, TEXHUKHA U TEXHOJIOTHUH.



4. ®opMUpOBaHHE TMEPBOHAYAIBHBIX MPEACTABICHUNH O (U3UYECKOH CYIIHOCTH
ABJICHUN TPUPOABI, BUAAX MaTe€pHH, YCBOCHHE OCHOBHBIX HAEH (U3UKU TEIUIOBBIX SBICHUI
(ocHoBHBIX monoxeHndt MKT, 3akOHOB TepMOAMHAMHUKH, OCHOBHBIX NPUHIMIIOB pPaOOTHI
TEIUIOBBIX MalIMH, 3aKOHOB JIEKTPOCTATUKH, IOCTOSHHOTO TOKa, AMIiepa, JlopeHiia).

5. YcBoeHus cwmbiciia (U3NYECKHX 3aKOHOB, PACKPBIBAIOIIMX CBA3b (DU3MUYECKUX
SBJICHUH, OBJa/ICHUE MOHATUHHBIM allapaToM U CUMBOJIMYECKHUM S3bIKOM (PU3UKH.

6. ®opMupoBaHMEe  HAy4HOTO  MHPOBO33pEHHMsSI  KaKk  pe3yiabrara  M3y4eHHUs
byHIaMEeHTaIbHBIX 3aKOHOB (DU3UKM; YMEHUS I0JIb30BAThCS METOJaMH HAy4YHOTO IMO3HAHUS
IPUPOABI: MIPOBOAUTH HAOIIONEHUS, CTPOUTh MOJEIH M BBIJIBUTaTh THUIOTE3bl, OTHICKUBATh U
dbopMynupoBaTh J10Ka3aTelbCTBA BBIABHUHYTBIX THUIOTE3; IJIAHUPOBaTb U  BBIMOJHATH
HKCIIEPHUMEHTHI, IPOBOJUTH NPSMbIE M KOCBEHHBIE M3MEPEHUS C UCIOJIb30BaHHEM MPUOOPOB,
0o0pabaThiBaTh pe3yJabTaThl HU3MEpPEHUH, MOHUMATh HEU30EKHOCTh IOTPEHIHOCTEN JHOOBIX
U3MEPEHUH, OICHMBAaTh T'PAHUIBI IOTPEUIHOCTEH HM3MEpPEHHd, MPEACTABIATh PE3yIbTaThl
M3MEPEHHI C MTOMOIIBIO TabIuIl, TpaduKoB U HOPMYIL.

7. OOHapyXuBaTh 3aBHCUMOCTH MEXIY (PU3MUECKUMHU BEIUYMHAMH, BBIBOAMTH U3
SKCIIEPUMEHTANBHBIX (PAKTOB M TEOPETHYECKUX MopeNiell (QU3nYecKue 3aKOHbI, OOBICHSITH
MIOJTY4YE€HHBIC PE3YbTaTHl U JIeNIaTh BBIBOJIBI,

8. Ilonnmanue (QU3NYECKUX OCHOB M TPHUHIIMIIOB JEWCTBHS (paboThl) MaIlMH |
MEXaHU3MOB, CpPEACTB TMEPEIBIKEHUS M CBSI3M, OBITOBBIX NPHUOOPOB, TMPOMBIILICHHBIX
TEXHOJIOTMYECKUX TPOIIECCOB, BIUSHUA UX HA OKPYKAIOIIYIO CPEIy; OCO3HAHHE BO3MOMXHBIX
NPUYHH TEXHOTCHHBIX M YKOJIOTUYECKUX KaracTpod;

9. ®opmupoBaHue yMEHUSI IPUMEHATh TEOPETUUECKUE 3HAHUS 0 (PU3HUKE HA MTPAKTHKE,
pemars (Qu3MUecKue 3ajavyd; IJIAHUPOBAaTh B TIOBCEIHEBHOW JKU3HU CBOM JCUCTBHUS C
MPUMEHEHUEM TOJYyYeHHBIX 3HAHUM 3aKOHOB MEXaHHKHU; YMEHUS TOJIb30BaThCs (HU3HUECKUM
TEKCTOM (QHAJU3UPOBaTh, HU3BIEKaTh HEOOXOMUMYI0 WH(GOPMAIMIO), TOYHO H TPAMOTHO
BbIpaXaTb CBOM MBICIM C MPUMEHEHHEM MaTeMaTU4YEeCKOH TEPMUHOJIOTUU W CHUMBOIIUKH,
MIPOBOJIUTH KIacCH(UKAINH, JOTHISCKIE 000CHOBAHUS;

10. Bnagenue 0a30BbIM MOHSATUHHBIM amNmapaTroM IO OCHOBHBIM paszjeliaM

COJIEpKaHUS.

1.CONEP)KAHUE BHEYPOYHOMH JEATEJIbHOCTH « DH3HKA»

[litan BHEYpOUHOU AEATENBHOCTH JIMHEMHOro Kypca «Pu3uKay, paCCUMTAaHHOIO Ha 35
yacoB (1 gac B Hezento).

JlaHHBI KypC BHEYPOUHOW JEATEIIBHOCTH MMEET CBOEH LEIbI0 PA3BUTHE MBIILUICHUS,
npeske Bcero, U GOpMUPOBAHUE CHCTEMHOTO MBIIILIICHUS.

N3yuenne npenmera «Pu3nka» cnocoOCTBYET PEIICHUIO CIEIYIOMINX 3a/ay:

e 3HAKOMCTBa OOy4alOUIMXCSd C METOAOM HAyYyHOTO TIO3HAHHS U METOIaMHu
UCCIIEJIOBAaHUS OOBEKTOB U SBICHUI MPUPOJIBI;

e TpuOOpeTeHHsT OO0yYaIOIMMUCS 3HAHUNW O MEXaHWYECKHUX SIBICHUAX, (PU3NUECKUX
BEJTUYMHAX, XapAKTEPHUIYIOIINX ITHU SBICHUS;

e (dopmupoBanue y oOyuaromuxcs yMeHUN HaOMIOOaTh MPHUPOAHBIC SIBICHUS U
BBITIONHATH OMBITHL, JAOOpaTOpHBIE pabOTHI W OAKCIEPUMEHTAIBHBIE HCCIEAOBAHUS C
WCIIOJIb30BaHUEM U3MEPUTETBHBIX TPHOOPOB;

e  OBJIaJIeHUs] OOYyYaIONUMUCS TaKUMH OOIICHAYYHBIMU TOHSATUSMH, KaK MPUPOTHOE
SBIICHUE, SMIIUPUUECKH YCTAaHOBIEHHBINA (DakT, mpoliieMa, TUIoTe3a, TEOPETUUECKU BBHIBOJ,
pe3yNbTar SKCIEPUMEHTATBLHON TPOBEPKH;

® [OHUMaHHE OOYYAIOUIMMHCS OTJIWYHA HAy4YHBIX JaHHBIX OT HEMPOBEPEHHOU
uH(oOpMaIuu, IEHHOCTH HAyKH IS YIOBJICTBOPECHHsI OBITOBBIX, IMPOW3BOJACTBEHHBIX U
KYJABTYPHBIX MTOTPEOHOCTEH YeToBeKa.

[{eHHOCTHBIMM OpPHEHTHPAMM TIPHM OCBOCHHHM Kypca CIIyXar: COUUaJIbHas
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COJIMAAPHOCTb, TPYA M TBOPYECTBO, HAayKa, HCKYCCTBO, IPHUPOJA, YEIOBEUECTBO M €rO
pa3BUTHE.

2.TEMATHYECKOE II'TAHUPOBAHHUE KYPCA

IUVIABA 1. CTPOEHHUE U CBOMICTBA BEHIECTBA -5 YACOB

Crpoenue BemiectBa. BzaumoneiicTBue wactuil BemiecTBa. Mojaenu cTpoeHHs Tas3oB,
JKUJIKOCTEN M TBEPABIX TEIL.

Jlabopamopusie pabomol.

N3mepenne pazMepoB MOJICKYH C MTOMOIIbIO TTAJICTKH.

N3mepenue pazMepoB MajbIX Tl METOIOM PSIOB.

IIpumepnvie memuvl NPOESKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

Coznanne 06beMHOM MOJIENH KPUCTATNINYECKON PEIIETKH HEKOTOPBIX BEILIECTB.

CriocoObI H3MEpeHUs: Pa3MEPOB MOJICKYIL.

Dopmbl  opeanusayuu  OesmerbHOCmYU — KIIACCHO-YpPOUYHas, perlaMeHTHpPOBaHHAsS
JMCKYCCHsI, pab0Ta B MaJIbIX TPYIIIax
Buowi Odesmenvnocmu — 4reHue W OOCYXICHHE TEKCTa CTareil WHTEPHET-CalTOB,

O6CY)KI{€HI/I€ JOKJIaa0B U Hpe?’CHTaIIHﬁ, COCTaBJICHHUEC W PCIICHHUC 3a4a4y, 06C}’)KIIGHI/IG
CIIoco0oB peIICHUA.

I'JIABA 2. OCHOBbI TEPMO/IMHAMMUKU - 7 YACOB

TennoBoe paBHoBecue. Temmeparypa u ciocoObl ee u3mepenus. CBsi3b TEMIIEPATYPBI CO
CKOPOCTBIO XaOTUYECKOTO JIBUKEHUS YaCTHII.

BuyTpenHsist sHeprus u crnoco0Obl ee u3MeHeHusa. Buael TerooOmena. KommuecTtBo

TEIUIOTHI. YedbHas TEIUIOEMKOCTb. 3aKOH COXPaHEHUs JHEPrMH B TEIUIOBBIX

npoueccax. HeobparumocTts nporeccoB TEI000MeHa.

Jlabopamopusie pabomol:

N3ydeHne ckopocTu TerooOMeHa.

W3mepeHue yaenbHON TeMI0eMKOCTH KUAKOCTH.

IIpumepHoie membl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

Hctopus coznanust mpuOOpoB i U3MEPEHHs TeMIIepaTyphl.

Bunpl Temonepeaaun, NCIOIb30BaHNAE B TEXHUKE U OBITY.

Hcnonb30BaHue 3HaHUH 0 BUJIaX TEMJIOOOMEHa B CTPOUTEILCTBE.

Hcnonb3oBanue 3HaHMM 0 BUJIaX TETUIOOOMEHA B paboTe Mo/ieNbepa.

Beunslii nBurarens — MU} UM peanbHOCTH?

Dopmul - opeanuzayuu  0esmenbHOCmMuU — KIACCHO-ypOUYHasl, pErIaMEHTUPOBaHHAs
JMCKYCCHs, paboTa B MaJIbIX IpyIax

Buowvr desmenvnocmu — ureHue u OOCYXKIEHUE TEKCTa CTaTeil MHTEpHET-CaillToB,

00CY)XJIeHHE JIOKJIaJ0B U IMPE3CHTALMi, COCTABICHUE U pelIeHUe 3ajady, 00CyXIeHHE

croco0O0B pelIeHHUs.

IVIABA 3. U3BMEHEHUE ATPETATHBIX COCTOSIHUM BEHIECTBA — 4 YACA

Hcnapenne ¥ KOHJAEHCALUS, KHUIEHUE. 3aBHCUMOCTh TEMIIEPAaTypbl KHUIIEHUS OT

napieHus. BraxHocTh Bo3myxa. [lnmaBieHue W KpUCTaJUIM3alMs. YAeNbHAs TEIIoTa

TUIABJICHUST M TapooOpa3oBaHUs. YAelbHas TeIUIoTa cropaHus. Pacder konndecTBa

TEIUIOTHI MIPH TEIII000MEHE.

Jlabopamophvie pabomoi:

W3ydyeHnue 3aBUCMMOCTH CKOPOCTH HCHApEHHs OT BHEIIHUX YCJIOBUH M CTPOCHUSI
BEIIECTBA.

W3mepenne BIaKHOCTH BO3yXa C MOMOIIBIO BOJIOCSHOTO THTPOMETPA.

IIpumepHvie memvl NPOESKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

PocT KpUCTaIoB: 3aBUCHMOCTh CKOPOCTH POCTA OT BHEIIHUX YCIIOBHIA.

Poct kpuctamioB: 3aBUCHMOCTh OPMBI KPUCTAJUTMIECKOIN PEIIETKH OT MIPUMECEH.
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TerutoBble siBeHMS B (DONIBKIIOpE pa3HBIX HAPOIOB.

Dopmvl  opeanuzayuu  desmenbHOCMU — KIACCHO-YpOUYHas, pErJIaMeHTHUPOBAHHAS
JMCKYCCHsI, pad0Ta B MaJIbIX TPYIIax

Buowvr oesmenvrocmu — uYTeHHEe W OOCYXKICHHUE TEKCTa CTaTeii HMHTEPHET-CAlWTOB,

00CY)XJICHHE JIOKJIaJ0B U IMPE3CHTALMi, COCTABICHUE U pEIIeHUE 3aja4y, 00CYXIeHHE

croco0O0B pelIeHHUs.

ITABA 4. TA3OBBIE 3AKOHBI - 4 YACA

l'azoBble 3akoHbl: 3akoH boing-Mapuorra, 3akon Illapns, 3axon Ieit-JIroccaxa.

OOBeIMHEHHBII ra30BbIil 3aKOH.

IIpumepnvie membl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

CocraBieHue aBTOPCKOM 3a7ja4Ml 110 TeME IJIaBBI.

Dopmbl  opeanuzayuu  0esmenrbHoCmuy — KIACCHO-ypOYHas, perlaMEHTHPOBaHHAs
JTUCKyccus, padoTa B MajbIX TpyImnax

Buowvl desmenvnocmu — dreHue W OOCYXKIEHHWE TEKCTa CTaTeil WHTEPHET-CANTOB,

oOcyXJeHHne JOKIAJ0B U MPE3CHTAllMi, COCTaBICHUE M PEIlIeHue 3a/1a4, 00CYXIeHUe

CIIOCOOOB PEIICHUS.

IUTABA 5. TEIIVIOBBIE MAIIIUHBI — 3 YACA

[IpeoOpazoBanue »HHEpruM B TEIUIOBBIX MammHax. [lapoBas TypOmna, [IBC,
peaktuBHbli apurarens. KII/] TeroBoro nurarens. [Ilpunuumn neiicTBus X0noauabHON
MaIIUHBI.

IIpumeprvie memvbl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

I'panunbl npumenenus JABC u sxonornyeckue npoodaeMsbl €ro UCIOoIb30BaHUS.
Pa3znuune B ycTpoiicTBe pabOThl YETHIPEXTAKTHOTO IBUTATENS U IU3EIIA.

PeakTuBHbBIE 1BUTaTENN.

Dopmbl  Opeanuzayuu  0esmerbHOCmuy — KIACCHO-YpOYHas, periaMeHTHPOBaHHAs
JUCKycCHs, paboTa B MaJIbIX IpyIax
Buowvi desmenvnocmu — ureHue U OOCYXKIEHUE TEKCTa CTaTeil WHTEPHET-CaiToB,

00CyXJIeHUE JIOKJIaJ0B U MPE3CHTAlNl, COCTABICHUE M pELICHUE 3a]ad, 00CYXKICHUE
Croco0O0B pelIeHusl.

IJTIABA 6. JJIEKTPUYECKUE SIBJIEHUSI — 4 YACA

Onextpusanus Ten. JlBa BuAa 3JEKTPUUYECKHUX 3apsAIOB, UX B3aUMOACUCTBUE. 3aKOH

Kynona. [IpuHuun cyneprno3uiuu cuil.

DNeKTpUYECKOe T0JIe U €ro JCUCTBUE Ha dMeKTpudeckue 3apsanbl. HampsokerHocts Ol1.

JInnun nanpspkenHoctu D11, Konnencarop, sneprus 11 konneHncaropa.

IlpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:

HccnenoBanne B3auMOEMCTBUS 3apSyKEHHBIX TEJ.

BeinonHenue nefcTByromend MOIEIN MIEKTPOCKOIA.

Mopnens «llimuynmye 4ea0BeuKkn»

CocraBrieHHe aBTOPCKOM 3a]1a4u 110 TEME TIIaBHI.

Dopmbl  opeanuzayuu  0esmerbHOCmuy — KIACCHO-ypOYHas, periaMeHTHPOBaHHAs
JUCKycCHs, paboTa B MaJIbIX IPyIIax

Buowv desmenvHocmu — dreHue W OOCYXKIEHHWE TEKCTa CTaTeil WHTEPHET-CATOB,

o0CyXJIeHHEe JOKJIAJ0B W MPE3EHTAlN, COCTABICHUE W PEIICHUE 3a7a4d, 00CYXKICHUE

CIOCOOOB PEIICHHUS.

IJTABA 7. 3AKOHBI IOCTOSIHHOI'O TOKA -5 YACOB
[TocrostHHBIN 2nekTpuueckuil TOK. Hocutenu sneKkTpuyeckux 3apsaoB B Pa3iIMYHBIX
BemecTBax. [lomynpoBogHUKOBBIE TPUOOPHI.



Hanpasnenue u cuia Toka. DNEKTPUYECKUH TOK B IMPOBOAHMKAX. 3akoH OMa i

yuactka nenu. ConpoTuBieHHEe MPOBOAHUKA. M3MepeHue cuibl TOKa M HaMpsHKEHUS.

PaGora u MourHOCTh TOKa. ICTOYHHMKY 3NIEKTPHUUECKOTo ToKa. 3akoH Jlxoyns-JIenna.

Jlabopamopusie pabomol.

HccenenoBanne TEIUIOBOM OTJa4u HarpeBaress.

W3mepenue yaenbHOro COnpoTUBICHUS TPOBOIHUKA.

IIpumepnvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

CocraBieHue aBTOPCKOM 3a7ja4Ml 110 TeME IJIaBBI.

Dopmbl  opeanuzayuu  0esamenrbHoCmuy — KIACCHO-ypOYHas, perlaMEHTUPOBaHHAs
JTUCKyccus, padoTa B MajbIX TpyImnax

Buowvr oeamenvnocmu — uYTeHHE U OOCYXKJEHUE TEKCTa CTaTell HMHTEPHET-CAHTOB,

oOcyXJeHHe JOKIAJ0B U MPE3CHTAllui, COCTaBICHUE U pEIleHue 3a/1a4, 00CyXIeHue

CIIOCOOOB PEIICHUS.

IUTIABA 8. 2JIEKTPOMATI'HUTHBIE ABJIEHUS — 3 YACA

MaruuTtHOEe B3aumojeicTBUe. MarnutHoe mosie. JIMHUM MarHUTHOW WHIYKIHH.

Hevicteue MII Ha mpoBOIHUK C TOKOM. 3akoH Ammepa. MarHuTHOe B3aMMOJEHUCTBHUE

MIPOBOJHUKOB C TOKOM. DJEKTPOJBHUIaTeNlb MOCTOSHHOIO TOKa. MarHUTHbIE CBOMCTBa

BeuiecTBa. SABnenne OMU. OnbiTel @apanes. MarauTHbii noTok. 3akon OMU.

Jlabopamopuvie pabomol.

COopxka 21eKTpoMarHuTa.

COopka MoJIeNH AMEeKTPOIBUTATETIS.

[Tomy4yenue CieKTpoOB MarHUTHOTO TTOJISL.

IIpumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

DNEKTPOMArHUTHI: UX YCTPOUCTBO U MMPUMEHEHHUE.

[Ipumenenue aBnennss JMU B pa3nuyHbIX rajKeTax.

Dopmbl  opeanuzayuu  0esmenrbHoCcmu — KIACCHO-ypOYHas, periaMEHTHPOBaHHAs
JTUCKyccus, padoTa B MajbIX TpyInax

Buowvr oeamenvnocmu — uYTeHMEe W OOCYXKJEHUWE TEKCTa CTaTeid HMHTEPHET-CAHTOB,

o0CyXJeHHEe JOKIAJ0B U MPE3CHTAllMi, COCTaBICHUE M PEIleHUe 3a/1a4, 00CYXICHUE

croco0O0B pelIeHHUs.



3. KAJEHIAPHO-TEMATHYECKOE INTAHUPOBAHUE KYPCA BHEYPOUHOM
JAEATEJBHOCTHU «®PU3UKA»

No
3aHATUA

B TCMC

INe 3aHATUSI

Tema 3angaTus

OcHOBHEBIE
BH/JIbI YI€OHOM
EeATEbHOCTH

Jara o
JIaHy

Jara o
baxty

IUIABA 1. CTPOEHHME U CBOVICTBA BEIIIECTBA- 5 YACOB

Ctpoenue BeliecTBa. B3anmoneiictBue
YacTHI] BEIECTBA.

[IpocMoTp m
obcyxaeHue
BUJEO C caiita
www.elementy
U «CtpoeHnue
BEII[ECTBA»

I yu.
Hesens

Mopenu CTpoeHus ra3oB, JKHUAKOCTEN U
TBEPABIX TEI.

Ob6cyxaeHue
Pa3IUYHBIX
TUIIOTE3 (6}
CTPOCHUH
pa3IAYHBIX
BCILIECTB u
JIOKA3aTeNIbCTB,
ux

MOITBEPK IAF0
AX

2 yu.
Henens

H3mepenne pazMepoB MOJIEKYI C
MOMOIIBIO TTAJIETKH.

Bremoaaenue
MPaKTUYECKHUX
paboT B MaJbIxX

rpynnax

3 yu.
HeJens

H3mepenne pa3MepoB MallbIX TEI METOIOM
pAoB

Bremoaaenue
MPaKTUYECKHUX
paboT B MaJbIxX

rpynmnax

4 yu.
HeJens

BriyOb BemecTBa 6€3 MUKpOCKOIa

O6cyxaeHue
JIOKJIaJIOB H
Mpe3eHTALUN
yuammxcsi Ha
TeMy:
«Co3nanue
00BbEeMHOI
MOJICIIH
KpUCTAJITNYEC
KO  pEeIIeTKH
HEKOTOPBIX
BEICCTB.
CnocoObl
HU3MEPCHHS
pa3MepoB
MOJICKYJI»

S yu.
HeJeTs

I'IABA 2. OCHOBbBI TEPMOJIUMHAMMKMU - 7 YACOB

Kak nocTidp TerioBoro paBHOBeCHsI?
HeoGpatumocTs nporieccos

YreHue "u
00CyX/IeHHe
cTaTbU caiTa

6 yu.
HeJens
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WWW.
elementy.ru o
HEOOpaTUMOCT
U TEIUIOBBIX
MPOLIECCOB.
N3yyenne wu
aHaJIn3
WJUTIOCTPATUBH
Ooro marepuaina
HA  TpUMepe
MYAbTGHUIBEMA
«/IBenaguarp
MECSILIEB)

Korma n kak n3o0penu repmometp?

Ob6cyxaeHue
JOKJIAa0oB U
IIPE3EeHTALUI
yuammxcsi Ha
TEMY:
«Hcropus
CO3/1aHUSA
npuOOpoB 1St
U3MEpEHUS
TEeMIIepaTyphI»

Coznanue
MOJIENH
TEPMOMETpa C
KUTKAM u
TBEPJbIM
pabouynm
TEJIOM

7 y4.
HeJens

CyTb nIepBOTO Havajia TEPMOJIUHAMHUKH

PabGora B
MaJIbIX
rpynnax — Hajz
CO37JaHUEM
aNropuT™Ma
peuieHus
Ka4€CTBEHHBIX
U PacueTHBIX
3a1a4 Ha
pacuer
U3MEHEHUS
BHYTpPEHHEN
SHEPruH;
COCTaBJICHUE
aBTOPCKHUX
3a1a4 10 TeMme
«Mos  3amaga
Ha pacuer
U3MEHEHUS
BHYTpPEHHEHN
SHEPIUU»

8 yu.
HeJeTs

INe 3aHATUSI

Tema 3angaTHs

OCHOBHEBIE

[ara o

[ara o




3aHATHUA

B TEMC

BHJIBI y4EeOHOM
EATEITLHOCTH

IJIaHy

dakTy

Hcnonp3oBanne (u3ndecknux 3HAHUH O
TEIJIO00OMEHE TPU CTPOUTEIBCTBE KUJIbS,
nmondope  ONeXIbl, B  XO35SHCTBEHHOMU
JIeATEIbHOCTH YeJIOBEKa

O6cyxaeHue
JIOKJIaJIOB i1
Npe3eHTaui
yYaluxcsi Ha
Temy: «Bums
TerIonepe1aq
u,
HCIIOJIBL30BaHU
€ B TEXHHUKE H
OBITY.
Hcnonp3oBannu
€ 3HaHUH O
BUJIAX
Tena000MeHa
B
CTPOMTEIIbCTBE
, B pabote
MoJieIbepa»

9 yu.
HeeIst

10.

CKoJIbKO KaJIOpUH HYXHO JUIs?..

Pa6oTa B
ManbIX
rpymmax  Haj
CO3IaHuEeM
anropuT™Ma
perieHus
KaueCTBEHHBIX
U PacYETHBIX
3a1a4 Ha
pacuer
KOJINYECTBA
TEIUIOTHI,
COCTaBJICHHE
aBTOPCKHX
3aa4 110 TeMe
«Mos 3amada
Ha pacuer
KOJINYECTBA
TEIUIOTHI»

10 yu.
HeJens

11.

«Ecmm OHEPIuUsa rac-To OTHUMCTCA, TO ...»

O6cyxaeHue
JOKJIQI0B |
IIPE3EHTALNI
yyamuxcs Ha
TeMY:

«Beunblii
JIBUTATENh  —
MuQp WIN
peaNbHOCTH? »

11 yu.
Henens

12.

W3mepsieM u uccnenyem!

IIpaxTrueckas
pabora B
MaJIbIX

rpynnax 1o

12 yu.
Hezens

10




TeMe
«3yueHne
CKOpPOCTH
TEI1000MeHa.
Nsmepenue
YAEIbHOU
TEII0EMKOCTH
KUIKOCTH,
o0CyXJIeHne u
00BsICHEHHE
pE3yNbTaToB,
MIOCTPOCHHE
rpadudeckon
3aBHCHMOCTH
TEeMIIEPaTyphl
OT BPEMCHH

IUIABA 3. UBMEHEHUE ATPETATHBIX COCTOSIHUM BEIIIECTBA — 4 YACA

13.

Korna, IMo4YeMYy, YTO U KaK KHUIIHUT U
HCIIapACTCA

[IpakTnueckas
pabora B
MaJIbIX

rpynmnax  Io
TEeMeE
«3yuyenue
3aBHCUMOCTH
CKOpPOCTH
UCHApEHUs OT
BHEUTHUX
YCIOBUU u
CTpPOEHUs
BEILECTBAY,
IIOCTPOCHUE
rpaduaeckon
3aBHCHUMOCTH
CKOpOCTH
UCIIApEHUs OT
TEMIEPATYPHI,
iouiaan
MTOBEPXHOCTH

13 yu.
HeJemns

14.

2. Kaxkas BitaxxHocTh camas Tojie3Has

IIpaxTrueckas
pabora B
MaJIbIX
rpynmnax 1o
TeEME
«13mepenune
BJIQ)KHOCTH
BO3/yXa c
MIOMOIIBIO
BOJIOCSTHOTO
TUTPOMETPAY,
o0CyXJIeHne u
00bsICHEHHE
pe3ynbTaToB

14 yu.
Henens

11




15.

Ecnu kpucTaiisl pacTyT, TO OHU KUBbIE?

[IpencraBnenun
€ pe3ylbTaTroB
paboThI o
BBIPABAHHUIO
KpHUCTAJJIOB;
oOcykaeHue
3aBHCHUMOCTH
CKOpPOCTH
pocta oT
BHEITHUX
YCJIOBUH,
3aBHCHMOCTH
dhopmbl
KpUctajijia oT
MpUMECeH,
COCTaBJICHUE
rpaguyecKux
WIUTIOCTPALIUI
ITHX
3aBUCUMOCTEN

15 yu.
HeJens

Ne
3aHATUA

Ne 3aHaTus
B TEME

Tema 3angaTus

OcCHOBHEBIE
BUJIBI yUCOHOU
eATEIbHOCTU

[ara o
MJIaHy

[ara o
bakry

16.

PacuetnuBas 6epe)KJ'II/IBOCTB

OO6cyxaeHue
JIOKJIaI0B Hu
Mpe3EHTALUI
y4Yalluxcsi Ha
TEMY:
«TemnnoBwle
SIBJICHUS B
donbkIOpe
pa3HbIX
HApOJIOBY

16 yu.
HeJemns

IJTABA 4. TA3OBBIE 3AKOHBI - 4 HACA

17.

HO‘ICMY H30IPpOHECCChI TaK Ha3BIBAIOTCA?

O6cyxaeHue
JOKJIAA0B U
Mpe3EHTALUI
yYalluxcsi Ha
TEMYy:
«Hcropus
OTKPBITUS
ra3oBbIX
3aKOHOB»
PexoncTpykin
S OTKPBITUA
3akoHa  [eii-
JIroccaka

17 yu.
HeJens

18.

OTH 3aHATHBIE TpapUKU

Pa6ota B
MAJIBIX
rpynmnax — Haj
COCTaBJIEHUEM
aJITOpUTMa

18 yu.
Henens

12




pelieHus
rpaduuecKux
3azau Ha
YTCHUE u
MEePECTPOUKY
JUarpamm
COCTOSIHUS
rasa
(rpadmueckuit
u
aHAIUTUYECKU
51 crocob
pelieHus
3a1a4)

19.

Kak BoasiHOM mayk CTpOUT CBOM 10M?

Paz6op 3amau
Ha OCHOBE
IIPUPOJIHBIX
AHHBIX,
COCTaBJICHHE
aABTOPCKUX
3a7a4 Ha
HCIIOJIL30BaHU
€ Ta30BbIX
3aKOHOB

19 yu.
HeJens

20.

OO0beaMHNM Tra30BbI€ 3aKOHBI, YTOObI
MOJIYYUTb. . .

Pabora HaJl
COCTaBJIEHUEM
TEKCTOBBIX
3aja4 «Mos
3a7a4a Ha
pUMEHCHHE
00bETMHECHHOT
0 ra3oBOro
3aKOHA» M HX
MOCJIeYIOIIEee
pelicHue
(oTpaboTka
aJIrOpUTMa
peLIeHHs
3a/1a4
AHAJTMTHYECKH
M CITOcOO0M)

20 yu.
HeJens

IJIABA 5. TEIIVIOBBIE MAIIUHBI - 3 YACA

21.

Kak paboratot rasz u nap?

Ob6cyxaeHue
JOKIIQOB |
[IpE3EeHTALUI
yyamuxcs Ha
TeMy:
«['paHuIIbI
IPUMEHEHHS
JABC u
IKOJIOTUYECKHUE
poOJIeMbl €ro

21 yu.
Hezens

13




HUCIOJIL30BaHU
. PeakTuBHBIE
JBUTATEIIN»

22.

[Touemy KIIJI TenioBoro auraresst
BcCeria HU3Kuu

Paz6op
MPUHIIAITAATTH
HOM CXEMBI
YCTPOMCTBA U
pazInuuit B
pabote
YEeTBIPEXTAKTH
Oro JBUTATEeNs
u TTU3eTIs.
PaGora B
MaJibIX
rpynnax 1o
PEIICHHUIO
3a/1a4 Ha
pacuer  KIIJ
TETTOBBIX
JaBUTaTenen

22 yu.
Hesens

23.

Heo6xonuMelii mpeAMET Ha KyXHE —
XOJIOJWIIBHUK

OO6cyxaeHue
JIOKJIAJ0B U
IIPE3EHTALNI
y4Yaluxcsi Ha
TEMY:
«Hcropus
BEILEH:
co37aHue

11(570): 107
MOJIENH
XOJOAWIbHUKA,
YCOBEPILIEHCTB
OBaHUE»
O6cyxaeHue
MIPUPOIHOTO
SIBJICHUSI
«BEYHas
MEp3JI0Tan:
MOXKHO M
MMOCTPOUTH
MIPUPOAHBIN
XOJIOJMIIHHUK?

23 yu.
HeJens

Ne
3aHATHUSA

Ne 3agaTus
B TEME

Tema 3aasaTHA

OcHoOBHBIE
BU/JIbI YU€OHOM
JESITEIBHOCTH

Jara o
TJIaHy

Jara o
bakry

IJTABA 6. QJJIEKTPUYECKUE ABJIEHUSA — 4 YACA

24,

SlHTapHbIe ABIEHUA, OTKPBIThIE Danecom
n3 Muera

IIpaxTrueckas
pabora B
MaJIbIX
rpymnmnax
«HccnenoBanu
e

24 yu.
Henens
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B3aHMOJIENCTB
Hst
3apsHKEHHBIX
TEN,
o0CyXJIeHne u
00BSICHEHHE
PE3YIBTATOB.
Bremoanenue
JICUCTBYIOIIEH
MOJICIIN
AJIEKTPOCKOIIA

25.

HpI/IHI_II/Il'I CyNepno3nuuu Cuil 1 nojieu

Pabora HaJ
COCTaBJIEHUEM
TEKCTOBBIX
3a1a4 «Mos
3aja4a Ha
MIPUMEHCHHE
3aKOHA
COXpaHEeHUs
AIIEKTPUICCKOT
0 3apsma |
3aKOHA
Kynona» m ux
MoCJeayIonee
perieHue
AHAJIUTHYECKH
M 38105
rpaduyecKuM
CIocooom

25 yu.
HeJens

26.

CumoBble IMHUA MOXKHO YBUACTH

[TpakTnueckas
pabota B
MaJTBIX
rpymmax  Haj
CO3/1aHUEM
MOJIeNT!
«[lmamymme
YeIIOBEUKHY,
o0cyXx/eHne u
00BsicCHEHHE
pE3yIbTaTOB.

26 yu.
HeJens

27.

JlelineHckas 6aHKa U ee YPHEPTus

Pabora HaJ
COCTaBJIEHUEM
TEKCTOBBIX
3aaq «Most
3a7a4a Ha
pacueT
napaMeTpoB
KOHJIEHCATOpa
» u ux
MOCJIeYIOMIEee
pelieHue
AHAIINTUYECKU

27 yu.
Hezens
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| M criocoGom

ITTIABA 7. 3AKOHBI HOCTOAHHOI'O TOKA -5 YACOB

28.

Kaknmu ObiBaroT HOCUTENM 3apsiaa?

[IpocMoTp m
obcyxaeHue
BHUJEO C caiiTa
www.elementy
fu
«CB00OOIHEIC
HOCHUTEIIH
3apsia»

28 yu.
HeJens

29.

YTo0 Takoe MoIyNnpOBOJIHUK

OO6cyxaeHue
JIOKJIaJIOB i1
Mpe3eHTaui
y4Yaluxcsi Ha
TeMy:
«ITomympoBog
HHUKU:
JICHUBIBI WU
HEYTOMUMBIE
TPYKCHUKH
OO6cyxaeHue
SIBJICHUS
«CBEPXITPOBOJ]
HMOCTB»:
MOKHO TN
c031aTh
BCUHBLI TOK B
MPOBOIHUKE?

29 yu.
HeeIs

30.

AJ'IBTepHaTI/IBHBIe HCTOYHHUKH TOKaA

OO6cyxaeHue
JIOKJIaJI0B H
Mpe3eHTALUI
y4Yalluxcsi Ha
TEMYy:
«ICTOYHUKHN
AIIEKTPUYECKOT
0 TOKa:
HUCTOpPHS
CO3JaHUs
raJilbBaHH4eCKO
ro dJeMEHTa U
AIIEKTPUYECKOT
O JIBUTATEIISY

30 yu.
Heest

31.

Tennopas oTgaua HarpeBartes

IIpaxTrueckas
pabora B
MaJIbIX
rpymnmnax
«HccnengoBanu
e TETUIOBOM
oTJ1a4u
HarpeBaress,
oOcykaeHne u
00BsCHEHHE

31 yu.
HeJeIst

16
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PE3yIIBTaTOB.
CnocoObl
MTOBBIIIIEHHS
TOH
HarpeBaTejbHO
IO 3JIEMEHTA.

Ne
3aHATUA

Ne 3anaTus
B TEME

Tema 3angaTus

OcHOBHEBIE
BH/JIbI YI€OHOM
EeATENbHOCTH

[ara o
JIaHy

[ara o
dakTy

32.

ConpoTuBieHne MPOBOJHHUKA

[IpakTnueckas
pabora B
MaJIbIX
rpyrmnmax
«3mepenue
YAEIBHOTO
CONPOTUBJICHU
a
MIPOBOJHUKA,
oOcyxkaeHne u
00BsCHEHHE
PE3yIbTATOB.

32 yu.
Hesens

ITTIABA 8. QJJIEKTPOMATI'HUTHBIE ABJIEHUSA — 3 YAC

A

33.

JEHUCTBUS QJICKTPHUUYCCKOI'0 TOKa

IIpakTHueckoe MIPUMEHEHNE MarHUTHOTO

[IpakTuyeckas
pabora B
MaJIbIX
rpyImax
«Cbopka
AIIEKTPOMAarHH
Ta. Coopka
MOJIETTH
AIIEKTPOJBUTAT
eInsy,
oOcyxkaeHne u
00BsICHEHHE
pe3ynbTaToB

33 yu.
HeeIst

34.

Kak yBuaeTs MmaruutHoe nose?

[TpakTnueckas
pabota B
MaJTBIX
rpymnmax
«Ilonyuenne
CIIEKTPOB
MarHUTHOTO
TIOTIS»,
o0CyXJIeHne u
00BsiICHEHHE
pE3yIbTaTOB.

34 yu.
HeJeTs

35.

IMPOABJIICHUA

Ha urto crtoco6HO MaruutHoe mojie u ero

Ob6cyxaeHue
JIOKJIAZIOB |
Mpe3EHTALUI
y4Jamuxcss Ha
TEMY:
«DIIeKTpOMara

35 yu.
HeJeIIst
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UTHI: 170:¢
YCTPOMCTBO H
IIPUMEHEHUE.
IIpumeHenune
sBieHus OMU
B Pa3lIMYHBIX
raJKeTax»
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