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1. IlosicHUTEIBLHAS 3aNIHCKA
PaGouas nmporpaMmMa 3aHsITHI BHEYPOUHOU JIEATEILHOCTH MO (pru3uke « IKCNepUMEHTATIbHAs

¢usmka» npeaHazHaueHa JUIS OpraHU3AIlMM BHEYPOYHOW JEATENBHOCTH OOydarommxcs 7-8
kiaccoB MBOY «COI Ne2» c. Yyryeska
Peanuzanus nporpamMMsl o6ecrie4nBaeTCss HOPMATUBHBIMH JOKYMEHTAMM

No

/o

HOpMaTI/IBHbIG AOKYMCHTEIL

1

3axoH Poccuiickoit ®enepaunn «O6 odbpazoBanuu B Poccuiickoit denepannm» ot
29.12.2012r. Ne273-03

@denepanbHbIi TOCYAApCTBEHHBI 00pa3oBaTeIbHBIN CTaHIAPT OCHOBHOTO OOILEro
o0pa3oBaHMs, YTBEPKIACHHBIN mpukazoM MwuHoOpHayku Poccuu ot 31.05.2021 Ne

287 "OO0 vyrBepxkiaeHun denepasbHOro 00pa3’oBaTENBLHOIO CTAHIAPTA OCHOBHOIO
o01iero obpasosanus"

Meronuueckre PEKOMEHIAMKM IO peaju3alud  00pa3oBaTEIbHBIX MPOTrpaMM
€CTCCTBEHHOHAYYHOH W TEXHOJOTMYECKOH HampaBJICHHOCTEH 1o Qu3uka ¢

HCI0JIb30BaHWEM 00opyaoBaHus IeHTpa «Touka pocra». Meroauueckoe mocodue. —
Mockaa, 2022 1

B cootBerctBun ¢ OOII OO0 MBOY  COII Ne2  YyryeBckoro paiioHa
ITIpumopckoro kpasi.

MeTonuueckre peKOMEH/IAIMH 110 CO3AaHUI0 U (PYHKIIMOHUPOBAHUIO B
00111e00pa3oBaTEIbHBIX OpPraHU3aAIUIX, PACIIONIOKEHHBIX B CEJIHCKOW MECTHOCTH U
MaJIbIX TOPOJIaX, EHTPOB 00pa30BaHUS €CTECTBEHHO-HAYYHOMN, U TEXHOIOT HIECKON
HanpaBieHHocTel («Touka poctay) (YTBepkIeHbI pacrnopsbkeHneM MUHHCTEpCTBa
npocgetienus Poccuiickont @eneparuu ot 12 stHBaps 2021 r. Ne P-6).

JlanHasi nporpaMma peajmn3yercs ¢ y4€TOM MaTepuabHO-TeXHu4Yeckoi 0a3bl LlenTpa
00pa3oBaHMsl €CTECTBEHHO - HAYYHOI HanpaBJeHHOCTH « Touka pocTa». AKTyaJIbHOCTD

NMPOrpamMMmal

[Tomaua nHpOpMaNK Ha ypoKax (PU3HKHU, B paMKaX KOTOPBIX pacCMaTpUBAIOTCs aOCTPaKTHBIE

SABJICHUA U MMPOLCCChI, JOCTATOYHO CIIOKHAA. [lIkonpHMKAM ObIBAaET TPYAHO NPpEACTAaBUTD,

MOHATH CyTh U3Y4aeMOro 00BEKTa, 0CO3HATh €r0 CBOMCTBA U XapaKTEPUCTHKU, HEOOXOIUMO

MOJKITFOYATh (PaHTa3MI0, a0CTPAKTHOE H JIOTHYECKOE MBIIIUICHHE. Bu3yann3upoBaTs u
CMOJICIIUPOBAaTh U3y4aeMbI€ SIBIICHHS M ITPOI[ECChI TOMOXET MCIO0JIb30BaHUE ITU(POBOI
nabopaTopuu.

[udposeie 1abopaTopun — 3TO HHHOBAIIMOHHOE yueOHOE 000pyI0BaHUE IS IPOBEICHUS

OO0JILIIIOT0 KOJIMYECTBA AEMOH CTPALlUid, HCCIIE0OBAHUMN, ONBITOB U JIAOOPATOPHBIX padoT.

Hcnons3oBanue [1K B coueTannu ¢ nuppoBbIMU JTA00PATOPUSAMH PAaCIIMPSET U o0oramaer

06p330BaTeHBHYIO JACATCIIBHOCTD, yl"J'IY6J'I$I$I €T 0 IPAKTUICCKYIO HAITPABJICHHOCTD.
2


https://школа48.екатеринбург.рф/upload/sc48_new/files/c3/e3/c3e3b0eaee575758c4988f7e872c4cdc.pdf
https://школа48.екатеринбург.рф/upload/sc48_new/files/c3/e3/c3e3b0eaee575758c4988f7e872c4cdc.pdf
https://школа48.екатеринбург.рф/upload/sc48_new/files/c3/e3/c3e3b0eaee575758c4988f7e872c4cdc.pdf

TOUKA \!pocm

Ha JOITIOJIHUTCJ/IbHBIX 3aHATUAX I10 (I)I/ISI/IKC B 7 -8 KJlaccax 3aKJIaAbIBAOTCsA OCHOBBI MHOI'NX

MPAKTUYCCKUX yMeHI/Iﬁ MIKOJIBHUKOB, KOTOPBIMU OHU 6YIIYT ITIOJIB30BaThCA BO BCEX

MOCJICAYOIIMX Kypcax U3ydeHHs (U3HKH, TI0OITOMY MCIIOJb30BaHKE IU(PPOBOH JabopaTopun

IMOMOKET OPraHnu30BaTh NPOCKTHYIO U y‘Ie6HO'I/ICCJ'IeI[OBaT€J'IBCKy10 JACATCIBbHOCTh HA

Ka4CCTBCHHO HOBOM YPOBHC. A ocBoeHHE nporpaMmbl 1 pa6OTBI C JaTYUKaMH MOXXCECT IIO3BOJIUTH

HCIOJIb30BaTh 3TO 000PYI0BAaHUE ISl TPOBEIEHUS COOCTBEHHBIX HCCIEI0BaHUH.

Leab naHHO# MporpaMMbI: MOKa3aTh BO3MOXHOCTH puMeHeHus «L{udpoBoii 1abopaTopum»
JUTSL YCTICTITHOTO OCBOCHHMSI YUAIIIMMHU CSl TPAKTUYECKON COCTABIISIFOIIECH MIKOJIBHON (DU3HKHU U

OCHOB HUCCIICOOBATCIIb CKOI ACATCIIBHOCTH.

J1s1 peaniu3anyu MoCTaBJIeHHOM eI He00X0AMMO PelIMTh CJleyIoIIue 3a1a4M:

00y4HUTh 00yUaIOINXCS YETKOMY HCIOJIb30BAaHUIO U3MEPHUTEIBHBIX IPUOOPOB;

Hay4YHUTh O0YYaIOMIMXCsl, aHATU3UPYS PE3YyIbTaThl SKCIEPUMEHTAIIBHOI'O UCCIIETOBAHUS
JIeNIaTh BBIBOJIbI B COOTBETCTBHH CO C(HOPMYJTUPOBAHHON 3a7a4eii;

PacKpBITh BO3MOXKHOCTHU MTPUMEHEHUS HU(PPOBOI 1a00paTOpuu KaK CpeACTBO MO3HAHUS
JIEMCTBUTEILHOCTH IIIKOJLHUKAMU,

pa3BUBATh CIOCOOHOCTH Yy 00YyYaIOIMXCsl K OpPraHu3aliiy CBOeH yueOHOM NesATeTbHOCTH,
YHUBEpPCaJIbHbIC Y4E€OHbIE AEHCTBUS;

OCYIIECTBIATh () YHKIIMOHAIBLHO-IEATEIbHOCTHBIN U JINYHOCTHOOPUEHTUPOBAHHBIN
MO/IXO/IbI, HATIPABJIECHHbBIC HA MTO3HAHUE JEUCTBUTEILHOCTH IIKOJIbHUKAMU TTOCPEICTBOM
uudpoBoit 1abopaTopu;

BOCITUTAHME TBOPYECKON JTUYHOCTH, CITIOCOOHOM K OCBOCHHIO TIEPEIOBBIX TEXHOJIOTHH U
CO3IaHUIO CBOMX COOCTBEHHBIX pa3pabOTOK, K BBIIBH)KCHUIO HOBBIX UEH U TIPOEKTOB.

HanpaBjieHHOCTH porpaMmmbl — nudposas 1abopaTtopust
YpoBeHb nporpamMmsel — 6a30BEIi.

Bo3pacT o0yuarommxcesi: ot 13 ner

Cpoxk peanu3zanum nporpammsli: 2 roaa, 68 4acos.

Ilnanupyemble pe3yJibTaThl OCBOEHHUSI MPOrPaMMbl BHEYP OUH Ol
NeITeJIbHOCTH «JKCIIePUMEHTAIbHAA (PU3NKA» (C MCIOIb30BAHNEM
ooopynoBanusi «Touka pocra») B 7-8 Ki1accax.

Peaynmzanus nporpaMMbl ciocoOOCTBYET JOCTHKEHHIO CIEAYIOIUX Pe3yJbTATOB:

JInu"HocTHBIE:

B cdepe TMUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUM yUaIIUXCA:

* y4eOHO-TI03HABATEJIbHBIM MHTEPEC K HOBOMY Yy4eOHOMY MaTepualy U crocodam

pEUICHNST HOBOW 3a]1a4u;
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* OpMEHTALMsl HAa [OHMMAaHWE NPUYHUH YyCIIEXa BO BHEYPOUHOM IEATEIBHOCTH, B
TOM YUCJIE HA CAMOAHAIU3 U CAMOKOHTPOJIb pe3yJIbTaTra, Ha aHAJIU3 COOTBETCTBUSA
pe3yJbTaTOB TPeOOBAaHUSAM KOHKPETHOH 3a/1a4u;

* CIIOCOOHOCTh K CaMOOIICHKE Ha OCHOBE KPUTEPHEB YCIHEIIHOCTU BHEYPOUYHOM
NEATEIIbHOCTH;

Obyuarowuiicst nOIYYUm 603MONCHOCIb Ol POPMUPOBAHUAL:

* BHYTPEHHEW IO3ULMH IIKOJbHHUKA HA YPOBHE IIOJIOKUTEIBHOIO OTHOILLIECHMS K
HIKOJIE, TIOHUMAHUSI HEOOXOAMMOCTH YYEHHS, BBIPAXEHHOT'O B MpeoliaJaHuu
y4eOHO-TI03HaBaTEIbHBIX MOTHBOB;

* BEIPQXXKEHHOM YCTONYMBOM y4yeOHO-TIO3HABATEIbHON MOTHUBALIUU YUCHHUS,;

* YCTOWYMBOIO y4eOHO-ITO3HABATEIbHOIO MHTEpPeca K HOBBIM OOIIMM crocobam
pEeLLIEeHU 3a1a4.

MeTanpeleeTHLIe:

B cdepe peryasiTuBHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUI yUaIIUXCS:

* [NIAHUPOBATh CBOU JCHCTBUS B COOTBETCTBUM C IIOCTABICHHOW 3amayed u
YCIIOBUSIMHU €€ peaju3ali, B TOM YHCJIE BO BHYTPEHHEM ILIAHE;

* YUUTHIBATh YCTAHOBJICHHBIE IpaBWJa B IUIAHMPOBAHUU M KOHTpPOJIE CIoco0a
pelleHus;

* OCYILIECTBISATh UTOTOBBIN U MOIIATOBBIN KOHTPOJIb IO PE3YNbTATY;

* OLICHMBATh MPAaBWJILHOCTh BBIIOJIHEHUS] JCHCTBUS HAa YPOBHE aJ€KBaTHOU
PETPOCIEKTUBHON OLIEHKH COOTBETCTBUSI PE3YJIbTATOB TPEOOBAHUAM JAaHHOM
3a]1a9M ¥ 3aJa4HOM 00JIacTH;

* aJICKBaTHO BOCIPUHUMATH MPEUIOKEHUS U OLEHKY YYMTEJed, TOBapHILEH,
pOIUTENEN U APYTUX JIFOJIEH;

* pa3nuyaTh croco0 U pe3yiabTaT JeHCTBUSL.

Obyuarowuiics noay4um 603MOICHOCIb HAYUUMCAL!

* B COTPYJHUYECTBE C YUUTEIIEM CTaBUTh HOBbIE YU€OHBIE 3a/1a4H;

* [IPOSIBJISITH TIO3HABATEJIbHYIO MHUIIMATUBY B Y4€OHOM COTPYAHHYECTBE;

* CaMOCTOSTEJIBHO aJI€KBATHO OLICHUBAThH IPABUIILHOCTH BBINOJHEHHUS JIEUCTBUS U
BHOCUTh HEOOXOJIMMBbIE KOPPEKTUBbI B HCIOJHEHUE KaK [0 XOAY €ro
peam3aiuu, TaKk U B KOHLIE JE€HCTBUA.

B chepe mozHaBaTeIbHBIX YHUBEPCATIbHBIX YUEOHBIX AEUCTBUM yJaIIMXCA:

* OCYIIECTBJISATH OUCK HEOOXOMMOI HH(POPMAIUH J1JIs1 BBIIOJIHEHUS BHEY POYHBIX
3aJaHUil C HCIOJb30BAaHUEM  y4yE€OHOM JMUTEpaTypbl M B  OTKPBHITOM
MH()OPMAIIMOHHOM TPOCTPAHCTBE, HIHUMUKIIONEANM, CIPAaBOYHUKOB (BKIHOYAsS
AJIEKTPOHHBIE, IUPPOBBIE), KOHTPOJIUPYEMOM MpocTpaHcTBe MHTEepHeTa;
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* OCYIIECTBIIATh 3aMUCh ((PUKCalUI0) BHIOOPOUHOUN MH(OpMAIIUU 00 OKpYXkKaroleM
MHUpE U 0 cebe caMoM, B TOM 4ucie ¢ nomousio nHcTpyMeHToB MKT; ¢ crpouth
COOOLIEHMS, TPOEKTHI B YCTHOW U MUCBMEHHOU (hopme;

* IPOBOJIUTH CPABHEHHE U KJIACCU(PHUKAIUIO O 3alaHHBIM KPUTEPUSIM;

* YCTaHABJIMBaTh NPUYMHHO-CJIEICTBEHHBIE CBSI3U B M3y4aeMOM Kpyre sIBJIICHUM; °
CTPOUThH pacCyXIeHUS B (QopMe CBA3M MPOCTHIX CYXACHUH 00 OOBEKTE, €ro
CTPOEHHH, CBOMCTBAX U CBSI3aX;

Obyuarowuiics noayuum 603MO*CHOCMb HAYYUMbCA.!

* OCYIIECTBJISITh PACUIMPEHHBIN MOMCK MHPOPMALIUU C HCIIONBb30BAaHUEM PECYPCOB
oubmmotek u cetu MHTEpHET;

* 3aMuChIBaTh, (UKCUpPOBATh HH(MOpMaLMI0O 00 OKPYKAIOUUX SIBICHHUSIX C
nomo1bo HHCTpyMeHToB UKT;

* OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIICHUS B YCTHOW U TUCBMEHHOM (popme;
* OCYIIECTBJIATh BBIOOp HamboJiee d(PPEKTUBHBIX CIIOCOOOB PENICHHS 3a1ad B
3aBUCUMOCTU OT KOHKPETHBIX YCJIOBHIA;

* CTPOUTH JIOTUYECKOE PACCYKIEHUE, BKJIIOYAIOIIEEe YCTAHOBJICHHE MPUYHMHHO-
CJICACTBCHHBIX CBSI3€H;

* MOTYT BBIUTH Ha TEOPETUYECKUH YPOBEHb PELICHMS 3aa4y: pPEIICHUE II0
OIIpENIETICHHOMY TUIaHy, BJIJICHHE OCHOBHBIMH MpPUEMaMU PEIICHUS, OCO3HAHUS
NESTENLHOCTH TI0 PEIICHUIO 3a/1a4H.

B cdepe kOMMYHUKATHBHBIX YHUBEPCAIbHBIX YUEOHBIX ACHCTBUI ydalUXCsl:

* aJICKBaTHO HCIIOJIb30BaTh KOMMYHHKATHUBHBIC, TIPEKIE BCETO - pEYEBBIC,
CpeACTBa JUIA PEUICHUS pa3IMYHbIX KOMMYHHKATUBHBIX 3aJad, CTPOUTH
MOHOJIOTMYECKOE COOOIIEHUE, BIIAJIETh JUATOTHYeCKOM (OPMO KOMMYHUKAIIUH,
UCTOJB3Ysl, B TOM uucie cpeactBa u uHcTpyMeHThl KT u mucranumoHHOTrO
0OIIIECHMS;

* IOTTYCKaTh BO3MOXKHOCTh CYILIECTBOBAHUS Yy JIOCH PAa3MUYHBIX TOYEK 3PEHHUS, B
TOM YHCJE€ HE COBMAJAIONIMX C €ro COOCTBEHHOM, M OpPHUEHTHPOBATHCS HA
MO3UIINIO TTApTHEPa B OOIICHUU U B3aUMOJICHCTBUU;

* YYUTHIBATh Pa3Hble MHEHUS M CTPEMHUTHCS K KOOPAMHAIIMH PA3TUUHBIX MO3HUIIHMA
B COTPYIHHYECTBE;

* popMynupoBaTh COOCTBEHHOE MHEHUE U MO3UIIHUIO;

* TOTOBAPUBATHCS U MPUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOM JIeATEINbHOCTH,
B TOM YHCJIE B CUTYyalldd CTOJIKHOBEHHS WHTEepecoB; OOyuarowutics noaydum
B03MONCHOCHb HAYYUMbCAL:

* YYUTHIBaThb U KOOPAMHUPOBATh B COTPYIHUYECTBE OTJIUYHBIE OT COOCTBEHHOMU
MO3ULMH IPYTUX JIFOJECH;
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* YUUTHIBATh pa3Hble MHEHUS M MHTEPEChl M OOOCHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;

* IOHUMATh OTHOCUTEIHLHOCTh MHEHUHN U MOJX0JI0B K PELICHUIO MPOOIIEMBI;

* APryMEHTHUPOBATh CBOI TMIO3UIIUI0 W KOOPJWHUPOBATH €€ C IMO3UIUSIMH
MapTHEPOB B COTPYAHHYECTBE MPU BHIPAOOTKE OOINETO PEIIeHUs B COBMECTHOU
NesTeTbHOCTH;

* 33/1aBaTh BOMPOCHI, HEOOXOIUMBIE JIJIsl OpPraHU3aIllid COOCTBEHHOM JeATEeIHhHOCTH
U COTPYTHUYECTBA C TAPTHEPOM;

* OCYIIECTBIISATh B3aUMHBI  KOHTPOJIb H OKa3blBaTh B  COTPYAHHYECTBE
HEOOXOIMMYIO B3aHMOITOMOIITb.

IIpeamerHbie:

- OPMEHTUPOBATHCS B SIBICHUAX U O0BEKTaX OKPYXKAIOUIEr0 MHUpa, 3HATh TPAHULIBI
UX IPUMEHUMOCTH;

- IOHUMAaTh OmNpeneneHuss (PU3NUEeCKUX BEIWYUH U TIOMHUTH OIPEIEISIONINe
bopMyIbL;

- MOHUMAaTh KakuM (U3NYECKUM TPUHIMIAM M 3aKOHAM MOMYUHSIOTCA T€ WIH
WHBbIE OOBEKTHI U SBJICHUS TIPUPO/IBI;

- 3HAHWE MOJIEH TONCKA PeIIeHui A 3a7a4 1o (U3HKE; - 3HATh TEOPETUUECKUE
OCHOBBI MAaTEMaTHKH.

- IPUMEYaTh MOJICIIH SIBJICHUH M 0O0BEKTOB OKPY)KAOIIIET0 MUPA;

- QHAJIM3UPOBATH YCIOBUE 3a]1a4H;

- iepepopMyaHPOBATH U MOJEIUPOBATH, 3AMEHITh UCXOIHYIO 33a4y IPYTOM;

- COCTaBIISITh TUTAH PEIICHUS;

- BBIJIBUTATh U TIPOBEPSTH IpeIaraeéMble JUIsl PELICHHs TUIOTE3bI;

- BIaJETh OCHOBHBIMM YMCTBEHHBIMH ONEpAlUSAMHU, COCTABISIOIIMMHU TIOUCK
pelIeHHs 3aauu.

Conep:xanue nporpaMMbl BHEYPOYHOM 1eITeJIbHOCTH
7 kaacc

Beenenne. BronHoe 3anstue. llenu u 3agaum kypca. TexHrnka 6€3011acHOCTH.
Posib 3KcniepuMeHTa B KU3HU YeI0BeKA.

Teopus: WV3yuynTh OCHOBBI TEOpPHM NOTpemIHOCTEH. [lorpemHocTH NpSAMBIX H
KOCBEHHBIX HM3MEPEHUI, MAKCUMAaJbHAs MOTPEHIHOCTh KOCBEHHBIX HW3MEPEHUM,
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y4eT TMOrpenrHoCTe u3MepeHui Mpu mnoctpoeHuu rpaduxoB. [IpencraBieHue
pE3yJIbTaTOB U3MEPEHUI B popme TabuIl U TpaduKoB.

Ilpakmuxa: OCHOBbI TEOPUU TMOTPEIIHOCTEH NPUMEHATh IPHU BBINOJTHEHUH
OKCIIEPUMEHTAJIBHBIX  3a7a4, MPaKTUYeCKuX paboT. (¢ HUCmoJb30BaHUEM
ooopynoBanusi «Touka pocra»)

Xapaxkmepucmuka 0CHOBHBIX 8UO08 OesAMETbHOCIL!

[IpuBonuTh mnpuMepsl OOBEKTOB u3yueHUs (u3uku (du3uueckue sBICHHUS,
¢usnyeckoe Teno, BemiecTBo, (pusmueckoe mnosue). Habmonate U aHanu3upoBaTh
busnueckue sBiIeHUS (PUKCUPOBATH M3MEHEHHUS! CBOMCTB OOBEKTOB, CPAaBHUBATH
ux 1 0000maTh). [T03HAKOMUTECS C IKCIIEPUMEHTATLHBIM METOIOM HCCIICIOBAHUS
npupoasl. COopka mpuOOPOB M KOHCTPYKUUU. Vcronb30BaHNE HW3MEPUTENbHBIX
npubopoB. BrimonHeHne 1adopaTOpHBIX U MpakTUYecKuX padbot. /luarnoctuka u
yCTpaHEHHE HEUCIpaBHOCTEH mpuOopoB. BricTpanBaHue runore3 Ha OCHOBAHUU
UMEIOIINXCS JTaHHBIX.

MexaHuka.

Teopus:  PaBHOMepHOEe W  HepaBHOMEpHOe  jBWkeHue. [ 'paduyeckoe
IpeaCcTaBIeHUE NBIKEHUs. Perenne rpadudeckux 3a1ad, pacyeT MyTH U CpeaHEn
CKOPOCTH HEPaBHOMEPHOTO JBIIKEHHWA. [loHSATHE WHEpPHUHM W WHEPTHOCTH.
Lentpobexknass cwia. [lpumMeHeHwe JaHHBIX  (PU3WYECKUX  TOHATHM B
KU3HEACSITeNbHOCTH YenoBeka. Cuia ynpyrocTH, Cuia TPeHHs.

Ilpaxmuxa: ViccnemoBaHue 3aBHUCHMOCTH CHIIBI YIIPYTOCTH, BO3HUKAIOIIEH B
OpyXuHE, OT cTeneHu nedopmanuu npyxuHbl. OmnpexaeneHue Kod3puUUEHTa
TpeHUs Ha TpuOoMerpe. (€ HcHmob3oBaHHEeM obGopynoBanusi «Touka pocray)
HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUS OT CUJIBI HOPMAaJIbHOT'O JTABJICHUS.
Xapaxmepucmuxa 0CHOBHBIX 8UO08 OeSIMENLHOCHIU:

AHnanu3 Tabmnui, rpadukos, cxeMm. Ilouck 0ObsiCHEHUST HAOJI01a€MbIM COOBITHSIM.
OnpeneneHnue CBOMCTB MPUOOPOB IO UepTekaM W MoJeIsIM. AHalu3
BO3ZHUKAIOUIMX MpOOJEeMHBIX cuTyalui. M3o0paxaTh cuCTEMY KOOpAMHAT,
BBIOMpATH TEJIO OTCYETA M CBA3BIBATH €r0 C CUCTEMOM KoopauHar. Vcmnosiab3oBath
CUCTEMY KOOPIMHAT JJIsi WM3y4EHUs MPSMOJMHEWHOro IBukeHus Tena. COopka
npuOOpoB H  KOHCTpyKuuid. Mcronb3oBaHWE HW3MEPUTEIBHBIX  MPUOOPOB.
BoimonHeHne 1a0OpaTOpHBIX U MPAKTUYECKUX padboT (¢ HCMOJb30BAHHEM
odopynoBanusi «Touka pocta»). JIMarHOCTUKA U YCTpaHEHUE HEUCIPABHOCTEH
npubopoB. BeicTpamBanue THUNOTE3 HAa OCHOBAaHMU HWMEIOIIMXCSA JIAaHHBIX.
KonctpyupoBanue  u  MojenupoBaHue.  BplmonHenwe — 3agaHuii 1o
YCOBEPIICHCTBOBAHUIO TpuOOpoB. Pa3paboTka HOBBIX BapUAHTOB OIBITOB.
Pa3paboTka 1 mpoBepKa METOJUKHU SKCIIEPUMEHTAIbHOU paboThl. PaboTa B MaJbIx
rpynmnax. AHaIU3UPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT CBOE PEIICHHE, JIEHCTBUS.
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[IpeacraBieHue pe3ylbTaTOB IMApPHOM, TPYIIIOBOM JEATEIIbHOCTH. YYacTHUE B

JIAAJIOTe B COOTBETCTBUU C MPABUIIAMU PEUEBOTO MTOBEIACHUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackang, TUAPOCTATUYECKOE JaBJICHUE,

COOOIIAIOIIUECS] COCY/IbI, THIPABINYECKUE MAIIIUHBI.

llpakxmuxka: 3a0auu: BBHITAJKUBAIONIAS CHJIA B Pa3IMYHBIX CHUCTEMax; MPUOOpPHI B

3a1a4ax (CooOIamuecss COCybl, THAPABINYECKHE MAIIUHBI, PhIYard, OJIOKH).

DKCIIepUMEHTAIIbHBIC 3aJaHUS:

1) u3MepeHue CHITbl ApXumena,

2) u3MepeHre MOMEHTA CHJIbI, ICHCTBYIOIIEr0 Ha phIyar,

3) u3MepeHue padOTHl CHIBI YOPYIOCTH NPU MOABEME Tpy3a C IOMOIIBIO
ITOJIBMKHOTO MJIM HEIOABIDKHOTO OJIoKa. (C Mcnonb3oBaHMem obopyaoBaHUA
«TouKa pocTa»)

Xapaxmepucmuka 0CHOBHbIX U008 0eAMeNbHOCHIU:

Anamn3 tabmmi, rpadukoB, cxeM. [Touck 0OBSICHEHHS HAOIIOMAEMBIM COOBITHSIM.

COopka mpuOOpoB W KOHCTPYKIMH. Vcmonmp3oBaHNE M3MEPUTEIBHBIX MPHOOPOB.

BrinonHenue 1ad0paTOpHBIX U MPAKTUUECKUX paloT. [[MarHOCTUKA U YCTpaHEHUE

HEUCTIPAaBHOCTEN mpuOOpoB. BrICTpaniBaHHWE TUIMOTE3 HA OCHOBAHUM HMMEIOIINXCS

nanHblx. KoHcTpyupoBanue u MojenupoBaHue. PaboTra B MalbIX TIpyInax.

AHaIM3UPYIOT, BBIOUPAIOT U  OOOCHOBBIBAIOT CBOE pEIICHUE, JIEUCTBUS.

[IpencraBneHue pe3ynbTaTOB IAPHOM, TPYNMHoBOM JedarenbHOCTH. [loaroroBka

COOOIIEHUI M JOKJIAJI0B. YuacThe B Juajore B COOTBETCTBUU C MpPaBUIAMHU

pPEUYEBOTO MOBEICHMUS.

Craruka.

Teopusa: bnok. Peruar. PaBHoBeCcHE TBEPABIX TEJ. Y CIOBUSA paBHOBECUS. MOMEHT

cwibl. [IpaBuno wmomentoB. ILlentp Tsxkectu. UccnegoBanue pa3iMyHBIX

MeXaHU4eckux cucteM. KoOMOMHUpOBAaHHBIE 3aJaud, MCHOJIb3YS  YCJIOBHS

paBHOBECHSI.

Ilpaxmuxka: VI3rotoByieHne paboTaroIiel CUCTeMbI OJIOKOB.

Xapaxkmepucmura 0CHOBHBIX 8UO08 OEesIMENbHOCIU.

Ananmmn3 tabmmi, rpadukoB, cxeM. [Touck 0OBSICHEHHS HAOIIOMAEMBIM COOBITHSIM.

OnpeneneHre CBOMCTB MNPUOOPOB MO 4YepTeKaM ¢ MOJEIsAM. AHaIN3

BO3ZHUKAIONIUX MpPOOJIEeMHbIX cuTyauuit. HaOmogaTe  nelicTBUE€  MPOCTHIX

MexaHu3MOB. [lo3HakOMUTBCS C (U3HUECKOW MOJIENbI0 «abCOMIOTHO TBEPIOE

Teno». Pemars 3aaun Ha MpUMEHEHUE YCIIOBUsI(TIpaBUiia) paBHOBECUS pblyara.

[IpumensTh ycnoBue (MpaBUIIO) paBHOBECHs pblyara Jjsi OObSICHEHUS JIEHCTBUS

pa3IMYHBIX WHCTPYMEHTOB, HCHOJb3YyeMbIX B TeXHHMKe U B ObiTy. COOpka

npuOOpoB W KOHCTpyKumid. Vcrmonp3oBaHMEe WM3MEPHUTENBHBIX — TPUOOPOB.
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BrimonHenue 1a00paTopHbIX U MPaKTHUECKUX paboT. /lnarHocTuka v ycTpaHEHUE
HeUcCHpaBHOCTEW NpuOOpoB. BricTpauBaHue runore3 Ha OCHOBAHUM UMEIOLIUXCS
naHHbIX. KOHCTpynpoBaHME M MOJAEIUPOBAaHUE. BhINONIHEHWE 3aJaHuld  TI0
YCOBEPILIEHCTBOBaHUIO MpubopoB. Pa3paboTka HOBBIX BapHaHTOB OIIBITOB.
Pa3zpaboTka 1 mpoBepka METOAMKHU dKCIIEPUMEHTAIBHON paboThl. PaboTa B Masbix
rpymnnax. AHaJIU3UPYIOT, BEIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIIEHHE, JIEHCTBUS.
IIpencraBnenue pe3ynbTaTOB IIAPHOW, TPYNNOBOM AesATenbHOCTH. [loaroroBka
cooOuIeHnit U AO0KJIaA0B. OCYIIECTBISIIOT CAMOOLICHKY y4eOHOU NesSTENIbHOCTH.
VYyacTue B Auajiore B COOTBETCTBUU C MIPABUIIAMU PEUEBOTO MOBEACHMUS.

8 kiaacc

TemioBbie sIBJICHUS.

TenmoBoe pacmupenue ten. [Ipoueccel miaBieHns U OTBEPACBaHUS, UCITAPEHUS U
KOHJeHcanuu. Temonepenada. Biia)xHOCTh BO34yXa Ha Pa3HBIX KOHTHHEHTAX.
Hemoncmpayuu: 1. Habmonenue TasHusg Jpaa B Boje. 2. CKOpOCTH HCTApEHUs
pa3InyHbIX )KuaKocTer. 3. TernoBble qBUraTeny OyayILero.

Jlabopamopuvie pabomwvr (¢ ucHoJb30BaHUEeM oOopynoBanusi «Touka
pocTa»): 1. VI3MeHeHus AMHBI Teja MPH HArPeBaHUU U oXyaxaeHud. 2. OTinBKa
napaduHoBOro cojgatuka. 3. HaOmromenue 3a muaBimeHueMm jpaa 4. OT dero
3aBUCUT CKOPOCTb HCMapeHus kuakoctu? 5. HaOmiogeHue TemionpoBOJHOCTH
BOJIBI ¥ BO3/yXa.

Xapakmepucmuxka 0CHOBHBIX 8UO08 0esIMeNbHOCTU

CamocTtosTeibHO (POPMYIUPYIOT MO3HABATEIbHYIO 33Jauy. YMEIT C MOMOIIbIO
BOMPOCOB  JOOBIBAaTH  HEJOCTAIONIYIO uHdOpMaIHIo. Hcnons3oBanue
U3MEPHUTENbHBIX MpUOOpoB. BrimonHeHne 1abopaTOPHBIX M MPAKTHUECKUX padoT.
JlnarHoctuka u ycTpaHeHHE HeHClpaBHOCTEW mpuOopoB. BricTpanBanue rumnores
Ha OCHOBAaHMM UMEIIINXCSH JMaHHbIX. KOHCTpynpoBaHME UM MOJEIHPOBAHHE.
BelnoniHeHre 3aaHuil IO yCOBEPUIEHCTBOBAaHUIO MpruOopoB. Pa3zpaboTka HOBBIX
BapUaHTOB ONBITOB. Pa3paboTka W mpoBepKa METOJUKH SKCIEPUMEHTAIBHON
pabotel. Pabota B ManeIx rpynmnax. AHaIU3UPYIOT, BBIOUPAIOT U OOOCHOBBIBAIOT
CBO¢ pemeHue, AeiictBus. IlpeacraBneHune pe3yiabTaTOB NapHOM, TIPYNIIOBOM
JNEATENIbHOCTA. YYacTHEe B JUAIOIE B COOTBETCTBUM C IIPAaBHIIAMHM PEYEBOTO
MOBE/ICHMUSI.

JileKTpUYEeCKHE SIBJICHUS.

Mukpomup. Mopgenu aroma, cymectBoBaBmre A0 Hadana XIX. HWcropus
OTKpBITUSI U JIEWCTBHUS TallbBAHMUYECKOro djieMeHTa. MHctopus co3maHus
anexTpodopHoit MammuHbl. OnbIT BosibTa. DIEKTPpUUECKUN TOK B 2JICKTPOIUTAX.
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Hemoncmpayuu: (¢ ucnoib3oBaHueM odopynoBanus «Touka pocray)

1. Monenu aromoB. 2. ["aibBaHMYECKUE IEMEHTHI. 3. DJIEKTPOPOPHOIl MAILIMHBI.
4. Onbitel BonbTa u ['ansBanm.
Jlabopamopuvie pabomui:
1. Co3nanne raJpBaHUYECKHUX JIEMEHTOB U3 NOJPYYHBIX CPEACTB.
2. DNEKTPUUECKHUM TOK B )KUAKOCTSAX CO3JAHUS «30JI0TOTO KIOUHKAY).
Xapaxmepucmuxa OCHOBHBIX BUJIOB JIEATEIILHOCTHU:
VYpapisOT cBOel MO3HABATEIbHOM W Y4EOHOM MAESITENHHOCTHIO TOCPEICTBOM
IIOCTAaHOBKM LIE€JIE€H, IUJIAHUPOBAHUS, KOHTPOJIsSI, KOPPEKLMUHU CBOUX IEUCTBUU H
OLICHKM YCHEIIHOCTU YycBOEHMs. CpaBHMBAIOT CHOCOO W pe3yJbTaT CBOUX
NeicTBUil ¢ 00pa3loM - JUCTOM cOmpoBOXAeHUS. OOHAPYKUBAIOT OTKJIOHEHUS.
OOnyMBbIBAaIOT MPUYMHBI  OTKJIOHEHHH. OCYyIIECTBISIIOT CaMOKOHTPOJb U
B3aMMOKOHTpOJIb. Vcnonb30BaHue WU3MEPHUTENbHBIX MpUOOpPOB. BrimonHeHnue
7a00paTOPHBIX W  TpPaKTHUYECKUX pabor. JlmarHoctuka ¥ yCTpaHEHHE
HEUCIIPaBHOCTEW MpUOOPOB. BricTpaniBaHWe rumnoTe3 Ha OCHOBAHWHM MMEOIIMXCS
JNaHHbIX. KOHCTpyHpOBaHUE U MOAEINPOBAHHUE.
JIEKTPOMArHUTHBIE SIBJICHUS.
MaruutHoe mone B BemiecTBe. MarHuTHas aHoMmainus. MarHuTHble OypH.
Pa3HoBuaHOCTH AIIEKTPOU3MEPUTEIIBHBIX puOOpOB. Pa3HoBunHOCTH
AJIEKTPOJABUTATEIIEH.

Hemoncmpayuu (¢ ucroib3oBanueM ooopynoBanusi «Touka pocra»):
1. HarnsimHOCTh MOBE/ICHMS BELIECTB B MArHUTHOM TOJIE.
2. Ilpe3eHTanuu 0 MarHUTHOM MoOJie 3eMJIM U O MAarHUTHBIX OypsiX.
3. JleMOHCTpaIus pa3HOBUAHOCTEH 3JIEKTPOM3MEPUTENBHBIX TPUOOPOB.
4. HarngaiHOCTb pa3HOBUHOCTEN AIEKTPOABUTATENEH.
Jlabopamopusie pabomei: 1. VccnenoBanue pas3ivuHbIX JIEKTPOU3MEPUTEIbHBIX
pUOOPOB.
Xapakmepucmuka 0CHOBHBIX 8UO08 OesAMENbHOCIL!
YrpaBisitoT CBOEH TO3HABATEILHONM W y4EOHOW NEATEITHLHOCTBIO ITOCPEICTBOM
IIOCTAHOBKM LIE€JIEW, IUIAHWUPOBAHMS, KOHTPOJSA, KOPPEKUWH CBOUX JACUCTBUU H
OLIEHKM YCHEIIHOCTH YyCBOEHHs. CpaBHHMBAIOT CHOCOO W pe3yJbTaT CBOUX
JEUCTBUI ¢ 00pa3lioM - JIMCTOM CONpOBOXJeHUA. OOHapYKUBAIOT OTKIOHEHHUS.
OOayMBIBalOT ~MPUYUHBI  OTKJIOHEHHH. OCYHIECTBISIIOT CaMOKOHTPOJIb U
B3aMMOKOHTPOJIb. ONTHYeCKHe SABJICHUS.
VIcTOYHMKM cBeTa: TEIJIOBBIE, JIIOMUHECLIEHTHBIEC, NCKYCCTBEHHBIE. M3roToBICHNE
KaMepbl - O00CKypa W HCCIEIOBaHUE H300paXEHUsI C TOMOIIBI0 MOJIENH.
MHorokpatHoe H300pakeHHe IMpeIMeTa B HECKOJNbKHX IUIOCKHX 3€pKajiax.
M3roroBUTh NEPUCKON U C €ro MOMOIIBI0 MpoBecTH HabmoaeHus. [IpakTuueckoe
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UCIIOIb30BAHUE BOTHYTBIX 3€pKajl. J3pUTEIbHbIC WIUIIO3UHU, IOPOKIAEMbIC
npesoMiiIeHHeM cBeTa. Mupaxku. Pa3Butrue BONOKOHHOW onTuku. Mcnonab3oBaHue
3aKOHOB CBETA B TEXHHUKE.

Hemoncmpayuu (¢ ucnoab3o0BaHueM odopynoBanus «Touka poctay)
1. Pa3nuuHble UCTOYHUKHU CBETA.
2. N3o0paxkeHue npeameTa B HECKOIbKUX TUIOCKUX 3epKaJlax.
3. N3oOpaxxeHne B BOTHYTHIX 3epKajax.
4. Micnioyib30BaHKE BOJIOKOHHOM OITHUKH.
5. YcrpoiicTBo (hoToanmnapaToB, KHHOMPOSKTOPOB, KaJICHJ0CKOIOB.
Jlabopamopusie pabomsi: 1. VI3roToBlieHHEe KaMepbl - 00CKypa M HCCIICIOBAHUE
U300paXkeHusi C MoMoIblo Mojenu. 2. [lpakTudyeckoe MPUMEHEHHUE IUIOCKHUX
3epkan. 3. lIpakTmyeckoe HMCHOJIB30BaHHME BOTHYTHIX 3epkaji. 4. M3roroBneHue
NEepUCKONa W HaOMIOJIEHUS C TOMOIIBI0O MOJENU. Xapakmepucmuka OCHOBHbLIX
8UO08 0esIMENbHOCU.
YrpaBisitoT CBOEH TO3HABATEILHONM W y4EOHOW NEATEILHOCTBIO ITOCPEICTBOM
IIOCTAHOBKM LIE€JIEW, IUIAHWPOBAHMS, KOHTPOJSA, KOPPEKUWH CBOUX JACUCTBUU H
OLICHKM YCHEIIHOCTH YCBOEHHs. BbLAENSIIOT W (POpMYyIMPYIOT MO3HABATEIbHYIO
1eab. BBIIEIII0T KOJIWYECTBEHHBIE XapaKTePUCTHUKU OOBEKTOB, 3aJlaHHbIC
cinoBamu. [IpuHHUMAIOT MO3HABATENIBHYIO LI€JIb U COXPAHSIOT €€ MPU BHITOJIHEHUHU
yueOHbIX fAercTBui. OCO3HAIOT CBOM JeUCTBUS. MIMEI0T HaBBIKM KOHCTPYKTUBHOI'O
OOIIEHUS B MAJIBIX FpyIax.
Yes10BeK U IpUpoaa
ABTOMaTMKa B Hamied Ku3HU. [IpuMepsl HCMOJIB30BaHUS ABTOMATUYECKUX
YCTPONCTB B HayKe, Ha TPOu3BOJCTBe U B ObiTy. CpencrtBa cBsizu. Pamno wu
TENEBUJICHHE. AJBTEPHATUBHBIE HCTOYHUKU DSHEPruu. BHABI 3JIEKTPOCTaHIIMIA.
HeoOxomuMoCTh SKOHOMHUW TPUPOIHBIX PECYpPCOB U HCIOIH30BAHUS, HOBBIX
HKOJIOTMYHBIX U 0€30MacHbIX TexHoJoruil. Hayka n 6e30nacHoCTb JIto/1ei.
Jlemoncmpayuu: 1. poroMarepuabl U CJIal bl IO TEME.
Jlabopamopuvie pabomur: 1.V3ydeHue NEUCTBUU CPEICTB CBSI3U, Paauo0 H
TEJIEBUJICHHUSI.
Xapaxkmepucmuxa 0CHOBHBIX 8UO08 OEsIMENbHOCTIU
CamocrosTennbHO  (DOPMYIUPYIOT [O3HABATENbHYIO 33Jady. YMeEWT (Wiu
pPa3BUBAIOT) CIOCOOHOCTh C TIOMOIIBIO BOMPOCOB JOOBIBATH HEIOCTAIOIIYIO
uH(}OpMaIHIO.
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KanennapHo-teMaTnueckoe IiiaHupoBaHue 7 Kiace

No [Hara Tema ypoka HUcnonb3oBanue pumMeda
n/m | TpOBeneHUs 000py10BaHMSA LIEHTPa HHE
Ilnan | akr eCTeCTBEHHOHAYYHOI
U TEXHOJIOTHYeCKOM
HAIlPABJEHHOCTEH
«Touka pocra»
1. Beeaenue (14)
BBognoe 3anstue. Llenn u 3agaun kypca.| KomnsrorepHoe
1 TexHuka 6€30MacHOCTH. o0opynoBaHue
2. PoJsib 3kCcieprMeHTa B KM3HH YesaoBeKa (34)
Cucrema  eQuHUI], TMOHSITHE O KommnbrotepHnoe
2 MPSIMBIX U KOCBEHHBIX H3MEPEHUSX o0opyaoBaHue
DU3NYECKUI KCITEPUMEHT. O6opynoBanue st
Buasl puznueckoro sxkcrnepuMeHTa. JIEMOHCTpALIHI
[Morpemrnocts u3mepenus. Buas
norpeuHocTei usmepenus. Pacuer
3 MOTPEUTHOCTH U3MEPEHHUSL.
JlabopaTtopHas pabora O6opynoBanue 1S
«M3mepenune oObeMa TBEpIOro 1abopaTopHBIX padboT U
tenay. [IpaBuna opopmieHus YYEHUUYECKHX OMBITOB
4 nabopaTopHOI PabOTHI.
3. Mexanuka (84)
3) PaBHOMEpHOE M HEpAaBHOMEPHOE O6GopynoBanue IS
JIBUKCHHUSL. 1a00paTOpHBIX PaboT u
6 I'padmueckoe mpencraBieHue YYEHUUYECKUX  ONBITOB
JIBYDKCHHUS. (Ha 0a3e KOMIUIECKTOB
Pemenue rpadpuueckux 3amad, st OI'D)
pacuer IyTH U CPEeJHEN CKOPOCTH
7 HEPaBHOMEPHOT O JIBHKEHUSI.
8 [TonsiTne MHEPIIUU U HHEPTHOCTH.
LenTtpobexnas cuia..
9 Cuna ynpyrocTu, cusia TpeHHUs O6opynoBanue U1
nabopaTopHBIX padoT U
JlabopaTopHas pabora
«HccnenoBanue 3aBUCIMOCTH YHCHITHECHIR ~ OIbITOB
. (Ha 0a3e KOMIUICKTOB
CHJIBI YIIPYTOCTH, BOSHUKAIOIIEH B 15 OTD)
HpYKUHE, OT CTENeHH JedOopMaIiu
10 PYKUHBIY.
JlabopaTopHas pabora
«Onpenenenne kodhduimenta
11 TpPEHHS Ha TPUOOMETPEY.
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JlabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
CHJIBI TPSHHSI OT CHJIBI

O6GopynoBanue 1S
nab0paTOPHBIX PabOT U
YYEHUYCCKHX OIBITOB

12 HOPMAaJILHOT O JaBJICHUS».
4. I'mapocraTruka (124)
13 [TnoTHOCTR. 3amaua naps ['epona O06opynoBanue JUIs
JIEMOHCTpALUA
Pemenue 3a1a4 moBBIIICHHOM
CJIIOKHOCTH Ha pacdeT MIOTHOCTH
14 BEIllECTBA.
15 Pemienue 3ama4 moBBIIIICHHOM O0opynoBanue s
CJIIO)KHOCTH JIEMOHCTpaLUA
16 JlaBneHue )XMIKOCTH U ra3a. 3aK0H
[Tackansa
17 CooOlmarommmecst CoCy/bl.
18 JlabopaTopHas pabora O6opynoBanue s
«M3roroBnenue monenu hoHTaHA nmabopaTopHbIX PaboOT U
19 JlabopaTtopHas pabora YYCHHYCCKHX  OIBITOB
«M3roToBienue Mojienu (hOHTaHA» (Ha Gase KOMILICKTOB
3aKkoH [Tackans. JaBnenne B [V ors
KUJKOCTSX U Ta3ax.
['unpaBarvecKue MaITUHBL.
20 Coobmatommecs CoCyabl.
21 Brrrankusaromias cuia. 3aKoH O6opynoBaHuE IS
Apxumena. JIEMOHCTpaLU
JlabopaTopHas pabora O6opynoBanue s
«BbIsicCHEHUE YCIIOBUS TIJIaBAHUS nabopaToOpHBIX padoT U
22 TEI. YYCHUUYECKHX OMBITOB
23 bnok 3anay Ha 3akoH [lackans, 3aKoH ObopynoBanue as
Apxumena. JIEMOHCTpaLUM
24 bnok 3anay Ha 3akoH [lackans, 3aKoH
Apxumena.
5. Craruka (104)
25 brok. Peruar. O6opyoBaHue 1JIst
JIEMOHCTpalui
26 PaBHOBecue TBepabIX Tel. MOMEHT
cunbl.IpaBuI0 MOMEHTOB.
27 Hentp TSKECTH. UccnenoBanue | ObopynoBanue At
PAa3JIMYHBIX MEXaHUYECKUX CUCTEM JIeMOHCTpaLHid
28 KomOuHupoBaHHbie 3a/1a4y,
WCIOJIb3YSl YCIIOBHSI PABHOBECH .
29 KomOuHnpoBanHbie 3a/1a4y,

HCII0JIb3YA YCIIOBUA PaBHOBCCHU A
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JlabopaTtopHas pabora O6opynoBanue  amus
«M3roroBienue padoTaromieit nabopaTOpHBIX PaboT U
cucreMbl 0J0K0BY». OdopmiieHHe YUEHUYECKHX  OIBITOB
30 paboTHI. (Ha 0a3e KOMILIECKTOB
PaGota Hag npoekToM «Baokm». i OI'D
JlabopaTtopHas pabora
«M3roroBnenue padoTaromieit
31 CHCTEMBI OJIOKOBY.
JlabopaTopHas pabora O6opynoBanue st
«H3roroiieHrne pabdoraromiei 7a00paToOpHBIX padoT U
32 CHCTEMBI OJIOKOBY. YUYEHHUYECKHUX OIBITOB
OdopmiieHne padbOTHI. KommbroTepHoe
33 o0opynioBaHuE
34 3amnmra MpoeKTOB.
KajennapHo-TeMaTu4eckoe mJiaHupoBaHue 8 kiiace
Ne Hara Tema ypoka Hcnoab3oBanue pume
n/n | TpOBEINCHUs 000py10BaHUs LIEHTPA | YaHHE
ILnan | ®akr €CTEeCTBEHHOHAYYHOM 1
TEeXHOJIOTHYECKOM
HaNpaBJeHHOCTel
«Touka pocta»
1. Beenenne (14)
BBoanoe 3anstue. Llemn u 3amaun| KommeroTepHoe
1 Kypca. Texnuka 6e30MacHOCTH. o0opyaoBaHue
2. TensioBble siBjaeHus (12 v)
PazHooOpasue TenaoBbIX SIBICHUI. KommneroTepHoe
2 TennoBoe pacumpeHue Tell. 00opyaoBaHUE
JlaGoparopHas paboTa O6opynoBanue  amus
«VI3MeHeHus IITMHBI Tella MPH 7a00paToOpHBIX padoT U
3 HarpeBaHUU U OXJIAXKIECHUN. YU4EHHUYECKUX OIBITOB
Tennonepenaua HaGmonenue ObopynoBanue nis
TEMJIOMPOBOIHOCTH BOABI U JIEMOHCTpAIIU i
4 BO3/IyXa.
JlaGopaTopHas pabora O6opynoBanue s
«3mepenne ynenbHoi nabopaTopHbIX padoT U
TETNIOEMKOCTH Pa3JIMIHBIX YUEHUYECKHX  OIBITOB
5 BEILIECTBY. (ma 0asze KOMIIJIEKTOB
[lnaBneHne ¥  OTBEpICBaHUE. i OI'D
JlaGopaTopHas pabora
«Ot1nuBKa napaHuHOBOTO
6 COJIIaTHKa»
JlaboparopHas pabora O6opynoBanue  amus
«Habumoienue 3a miaBiaeHneM Jipga» | Ja00paTOpHbIX paboT U
7 YYEHMYECKUX OIBITOB
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Pemenne onuMnuaaHbIX 3a/1a4 Ha Ob6opynoBanue aJist
8 ypaBHEHHE TEIUIOBOTO OaaHca JIEMOHCTPALIHA
Penienue onumMnuaaHbIX 3a/1a4 Ha Ob6opynoBanue aJis
9 pacyeT TEMJIOBBIX MPOLIECCOB JEMOHCTpalun
10 Jlabopartopus kpuctaniaorpaduu.
Hcnapenue v KOHASHCALMSL. Ob6opynoBanue 1
11 JIEeMOHCTpaui
CocraB aTMocdepsl, HabII01eHNE Ob6opynoBanue aJis
Iepexojia HEHACHIIIEHHBIX TapoB JIEMOHCTpaLUii
B HACBHILICHHBIE.
12
BnaxxHoct  BO3myxa Ha Ob6opynoBanue aJis
13 pa3HBIX KOHTHHEHTaX JIEMOHCTpaLIUi
3. DaekTpuueckue siBjaeHus (84)
Muxkpomup. Mogenu atoma, O6opyznoBanue aJis
14 CylIecTBOBaBIIKeE 10 Havyana XIX JIEMOHCTpalui
15 Hcropus OTKpBITHS U 1EUCTBUS Komnsrorepnoe
raJlbBAaHUYECKOr0 3IEMEHTA obopyioBaHue
Ucropus coznanust 3meKTpoPopHOit
16 MaITuHBI
Omneitel BosnbTa. Onekrpuueckuil Tok | Komnbsroreprnoe
17 B AJIEKTPOJIUTAX. obopynoBaHue
Penienue onuMnuaaHbIX 3a/1a4 Ha O6opynoBanue aJis
18 3aKOHBI IOCTOSTHHOT'O TOKA JIEMOHCTpaLUN
Habumonenne 3aBUCMMOCTH O6opynoBanue aJis
COIPOTHUBJICHUSI POBOJHUKA OT JEMOHCTpalui
19 TEMIIEPATYPHI.
JlaboparopHas pa6ora «Onpenenenue| OOopynoBaHue — ajs
CTOMMOCTHU U3pacX0/10BaHHOU 1a00paTOpHBIX paboT H
JIEKTPOIHEPrUU 110 MOIIHOCTU YUYEHUYECKUX  OMBITOB
MOTPEOUTEINS U IT0 CUCTIUKYH (Ha 0a3e KOMIUJIEKTOB
20 st OI'D
Pemienue onuMnuaaHbIX 3a/1a4 Ha Ob6opynoBanue aJis
21 TEMJIOBOE JEeHCTBUE TOKA JEMOHCTpalun
4. DiieKTpOMAarHuTHblIe sABJeHus (34)
DNEeKTPOMarHUTHBIE SBJICHUS. O6opynoBanue aJis
22 DIIEKTPOM3MEPHUTENBHBIE TIPHOOPBI. | AEMOHCTPALi
MarnutHas anomanus. Marautaeie | OOopynoBanue s
23 Oypu JIEMOHCTpALIHA
Pa3HOBUAHOCTH 37IE€KTPOABUTATEIICH.
24
5. OnTuyeckue sijaenus (74)
HcTouHMKY cBeTa: TEJIOBbIE, O6opynoBanue aJis

25

JJIOMHUHCCI CHTHBIC
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TOUKA \!pocm

DKCrepuMeHT HaOJI0IeHUE. JIEMOHCTpALINI
MHorokpaTHOe H300paKeHH e
MpeAMEeTa B HECKOJIbKUX TIOCKUX

26 3epKaJiax.
N3roToBUTH MEPUCKOIT U C €ro O6opynoBanue aJis

27 MTOMOIIIBIO MPOBECTH HAOIIOICHUS JIEMOHCTpALIHI
[IpakTuyeckoe ucnosszoBanne OOopyroBaHuE IS

28 BOTHYTBIX 3€pKaJl JIEMOHCTpALIHI
3puTeNbHbIE UILTIO3UH, ObopynoBanue 1
HIOPOKIAEMBIE IIPETIOMIICHUEM CBETA. |  JIEMOHCTPAIUM

29 Mupaxu.

30 Pa3BuTHE BOJOKOHHOHN ONTHUKH

Hcronp30BaHye 3aKOHOB CBETA B
31 TEXHUKE

6. YesoBex u npupoaa (44)

32 ABTOMAaTHKa B HAIIEH KU3HU . KommbroTeproe

33 Panuo u TeneBuaeHNE obopynoBaHue

AJIbTepHAaTUBHbBIEC UCTOYHUKHU
34 SHEepruu. Buasl 35eKTpocTaHIU N

Hayxka ceronnsa. Hayka u
35 0€301aCHOCTD JIFOEH.
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