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IMosicHuuTeNLHAA 3aMMUCKA

Hactosmas nononmuutenbHas oOuieoOpa3oBarenbHas o00IlIepa3BUBaOIIas MporpaMMa €CTECTBEHHO-HAy4yHOW HampaBlieHHOCTH «Mup
bu3nuecKkux ABIEHUI» pa3paboTaHa I 00y4arOIIUXCS B paMKaxX JACHCTBYIOIIEH HOPMAaTUBHO — MPABOBOM 0a3bl, periaMeHTHPYIOIIEH AeITeIbHOCTD
00pa30BaTENBLHOTO YUPEKICHUS:

- ®epepanbHblil 3ak0H 0T 29 nexabps 2012 1. Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit denepanuny,

- ®enepanbHblii 3ak0H Poccuiickoit @enepannu ot 14.07. 2022 Ne 295-03 «O BHeceHnn nu3meneHmii B @enepanbubiii 3akoH «O0 00pa3oBaHUH
B Poccuiickoit denepanumny,

- KoHuenmust pa3Butus JOMOJHUTEIBHOTO 0O0pazoBanus nereid 1o 2030 rona (pacnopspkenue [IpaBurensctBa PO ot 31 mapra 2022 r. N 678-
p),

- [lopsimok mpuMeHEHHs] OpraHU3alUsIMHU, OCYLIECTBISIOMIUMUA 00Pa30BATENbHYIO JNESTEIBHOCTD, ANEKTPOHHOTO OOyUeHUs, TUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJOTUH MPH peaau3aluu 00pa3oBaTeNbHBIX Iporpamm (mpuka3 MunucrepctBa oopasoanust U Hayku PO ot 23.08.2017 r. Ne
816),

- Ilopsimox opraHw3amuy W OCYIISCTBJICHUS OOpa30BATCIILHON JEATEIHLHOCTH IO JOMOJHHUTEIBHBIM 00IIe00pa30BaTeIbHBIM IPOTrPAMMAaM
(npuka3 MunucrepctBa npocseuieHus Poccuiickoit @enepaunu ot 27 urons 2022 Ne 629),

- Tlopsmok opraHu3anyiu U OCYIIECTBICHUS 00pa30BaTEIbHON AEATEIBHOCTH MPH ceTeBOW (hopMe peanm3anmu oOpa3oBaTENbHBIX MPOrpamMM
(mpuka3 MuHuCTEpCTBa HAyKH | BbIcHIero oopazoBanus PO u Munucrepctsa npocemieHust PO ot 5 aBrycra 2020 r. Ne 882/391),

- [Ipodeccnonanbublii ctangapt «llenaror 1oNOIHUTENBHOTO 00pa30BaHus JIeTel M B3pOCIbIX» (YTBEPKIAEH MpUKa3oM MuHHCTEpCTBA Tpyda
Poccun ot 22 centsiOpst 2021r. Ne 6652H),

- Meroauueckue pPEeKOMEHIAIMM IO MPOEKTUPOBAHUIO JIOTIOJHUTENBHBIX OOIIEPa3BUBAIOIIMX IporpaMM (BKIIOYas pPa3sHOYPOBHEBbIE
IpOrpaMMsl) (TMCHMO

MHHHUCTEpCTBa 00pa3oBanus 1 Hayku PD ot 18.11.2015 roma Ne 09-3242),

- MeTtoauyeckre peKOMEHAlUU M0 peaau3alui aJanTUPOBAHHBIX JTOMOJIHUTEIBHBIX O00II€00pa30BaTENbHBIX MPOrPaMM, CIIOCOOCTBYIOIMIMX
COLIMAJIbHO-TICUXOJIOTMYECKON peadMInTaluu, NpoPEecCHOHAIBHOMY CaMOOIPENEICHUIO JeTed C OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbS,
BKJIIOYas IETeH-UHBAIMJIOB, C YYETOM UX OCOOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN (MUcbMO MuHKcTepcTBa 00pa3zoBaHus U Hayku PD ot 29 mapra
2016 r. Ne BK-641/09),

- Meroauueckue pekomenaanun «Co3jaHue COBPEMEHHOTO MHKJIIO3UBHOI'O 00pa3oBaTeIbHOrO MPOCTPAHCTBA JUIS JIETEH C OrpaHUYEeHHBIMU
BO3MOKHOCTSIMH 3JI0pOBbsI U JIeTei-MHBAIMI0B Ha 0a3ze 00pazoBaTEIbHBIX OpPraHM3aLUi, peaTu3yIOUIMX JOMOJIHUTENbHBIE 00Ie00pa3oBaTebHbIE
nporpamMmsl B cyobekTax Py (y1B. MuHHCTEepCcTBOM mipocBeteHust PO 30 nexadps 2022 roga Ne Ab — 3924/06),

- Meronnueckne pexkoMeHmanuu g cyOrekToB Poccuiickoit denmepaniuu TO BOMPOCaM peaM3alliid OCHOBHBIX M JIOTIOJHUTEIBHBIX
o011e00pa3oBaTeIbHBIX MPOrpamMM B ceTeBoil popme (yTB. MUHHCTEPCTBOM MpocBenieHust PO 28 utonst 2019 rona Ne MP-81/028H),



- Meronuyeckue peKOMEHJAIMU IO MPOEKTUPOBAHUIO JIOTIOJHHUTENBHBIX OOIIepa3BUBAIONIMX MPOrPaMM HOBOTO IOKOJICHHS (BKIIIOYas
pa3HOYpPOBHEBBIE MporpaMMmbl B oOjactu ¢usnueckoil Kynbrypbel U crnopta (OI'BY «DenepanbHblii LEHTp OPraHU3allMOHHO-METOAMYECKOTO
obecrieuenus pusnueckoro Bocriutanus) (2021 rom),

- [Iucemo muaUCcTepcTBa npocBenieHus PO ot 19.08.2022 r. «O06 aganTupOBaHHBIX JOMOIHUTEIBHBIX O0IIEPA3BUBAIONIUX TPOTPAMMAX ),

- CaHUTapHO-3IHUIEMUOJIOTUYECKHE TPEOOBAHUS K OpTaHU3aIUsIM BOCIIUTAHUS W OOyYeHUs, OTAbIXa U 03A0pOBIeHUs nereit u monoaexu CII
2.4. 3648-20 (nmocranoBieHue [ maBHOTO rocyaapcTBEHHOTO canutapHoro Bpada PO ot 28.09.2020 r. Ne 28),

- YcTaB MyHHIIUIIATBHOTO OFOPKETHOTO 00IIe00pa30BaTEIbHOTO YUpekACHUS «ATicKas cpeHss 00meo0pa3oBaTenbHas IMKOJayy,;

- lonomauTenpHas 001eodpazoBaTenbHas obdmepassuBatomas nporpamma MbOVY «Atickas COII» na 2023-2024 yueOHbIH TOA

JlauHBIi Kypc compoBoXxaaeT yueOHbIN npeaMer “@Dusuka”’. OH Takke MOXKET ObITh UCIIOJIB30BaH JJI PACIIMPEHUS U yriyOJeHus mporpaMmm
npearnpoGuIbHOro 00y4eHHs U MOCTPOCHUSI UHIUBUAYATbHBIX 00pa30BaTEIbHBIX TPACKTOPUH YUAIIMXCs, TPOSBISIONINX HHTEPEC K HAyKe.

Hanpaenennocms TOTONTHUTEIHHON 00IIEpa3BUBAIOIICH MPOrpaMMbI — €CTECTBEHHO-HAyYHas!.

HoBu3Ha nporpaMMbl COCTOUT B TOM, UTO OHA HANpaBJIeHA HE CTOJIBKO HA yriIy0JieHne TEOPETUUECKUX 3HAHUI, a B OOJIbIIIeH CTEIICHH Ha
Pa3BUTHE IPAKTUYECKUX HABBIKOB U YMEHHIA.

AKTYaJILHOCTb JAaHHOU MIPOTPaMMBI ONPEACIISIETCS HHTEPECOM CTaPIICKIACCHUKOB K YIIIYOJICHHIO 3HAHUM MaTepuaia, i3y4aeMoro B
IIKOJIBHOM Kypce JUIsl TOHUMaHUsl OCHOBHBIX TOJIOKEHHH (PU3UKHA BO BCEM MHOT000pa3nuu (PU3UYECKUX SIBIICHUN U MIMPOKOM JUANIa30HE YPOBHEH
(u3HYECKUX MPOLIECCOB.

Ilenaroruyeckas 1eaeco00pa3HOCTb NPOrPaAMMBbI 3aKJII0YAETCSA B TOM, YTO y 00YYAIOIIUXCS MPU €€ OCBOCHHUH MOBBIIIAETCS MOTUBALIUS K
3aHSTUSIM 110 (PU3UKE.

OcHogHble yenu npocpammol:
— pa3BUTHE MMO3HABATEIBHOTO HHTEPECa yUaluxcs K (U3UKe Ha OCHOBE pelieHus] GU3NYECKUX 3a/1a4 MOBBIIIEHHOHN CII0KHOCTH;
— ¢opMHpOBaHUE Yy IIKOJHHUKOB YYEOHBIX KOMIMETEHIMH H To3HaBaTelbHbIX YY][ (00meydeOHbIX, 3HAKOBO-CHMBOJIUYECKHUX,
JIOTHYECKHX, TIPOOIEMHO-TIONCKOBBIX );
- COBEPIIICHCTBOBAHUE MOJTYYEHHBIX YUAIIUMUCS B OCHOBHOM Kypce (U3UKU 3HAHUHN, YMEHUM, KOMITETCHIIH.
3aoauu xypca:
- Co3anue yclnoBUM ISl pa3BUTHS YCTOWYHMBOTO UHTEpeca K (PU3MKeE, K PEIICHUIO 3a/a4.
- ®opMHUPOBaHNE HABBIKOB CAMOCTOATEIHLHOTO MPHOOPETEHNUSI 3HAHU 1 IPUMEHEHHE UX B HECTAHJAPTHBIX CUTYaI[UsX.
- Pa3BuTHe TBOpUYECKUX CITOCOOHOCTEH yJaImxcs.
- Pa3BuTHE KOMMYHUKAaTUBHBIX YMEHUN pabOTaTh B Mapax U rpyrre.
- Tloka3 mpakTHYeCKOro NPUMEHEHHUS 3aKOHOB (U3MKK dYepe3 pelIeHHWe 3aaad, CBA3AaHHBIX C SBJICHHSIMH U TIPOIECCAMU,
MPOUCXOASIIMMH B OKPYXKAIOILIEM HAaC MUPE.
— PazButne o0meydeOHbIX yMEHUI: 000011aTh, aHATU3UPOBATh, CPABHUBATH, CHCTEMAaTU3UPOBAThH Yepe3 pelieHne 3a/1ad.

- Pa3BuTHe aHaIMTHUKO-CUHTETHYECKUX YMeHI/Iﬁ yqamuxcsa nocpeacrBOM IIOCTAaHOBKH, KJ'IaCCI/I(bI/IKaI_II/II/I, HCIIOJIb30BaHUA HpI/IéMOB )51
MCTOJOB PCIICHUA IIKOJIBHBIX (1)I/I3I/ILIGCKI/IX 3aaad.



B pamkax mporpaMmbl CO3ar0TCs YCIOBHS ISl CAMOPEATH3AIAN U CaMOPa3BUTHIKKIOTOPeOCHKAaHA0CHOBEETOBO3MOKHOCTEH BOBHEYYEOHOM

JACATCIIBHOCTH.

Cpok peanusanuu nporpamMmali: 1 rog (68 gaca); 2 yaca B HEIEIIO.

Bo3pact oboyuarommuxcsi mo nporpamme: 13-14 net (oOyyarommxcs 8 KJIacCoB).

Bo3pacTHble 0cO0€HHOCTH J1eTeil, yIaCTBYIOIIKME B peau3aluy MpOrpaMMbl.

Jetu noapoctkoBoro Bo3pacta 13 -14 et BKIIOYAIOTCS B KAYECTBEHHO HOBYIO CUCTEMY OTHOIICHUMN, OOIIEHHSI C TOBAPUIIIAMU U B3POCIIBIMU B
IIKOJIe, B OOIIECTBEHHBIX OpraHu3ausx. M3MeHnsercs 1 (pakTH4ecKoe MECTO B CEMbE M CPEJId CBEPCTHUKOB. Y MOJAPOCTKA 3HAYUTEIHHO PACIIUPIETCS
cdepa esTeNbHOCTH, 3HAYUTEIBHO YCIOXKHSIOTCS €€ BUIBI H (POPMBL.

Cy1iecTBeHHON 0COOEHHOCTBIO CTAapIIero mMoaApocTka, 14 jet, octaercst ocodas popma mo3HaBaTeNbHON AEATEIHLHOCTH, aKTUBHO cOYeTaeMasi ¢
MIPOU3BOIUTENLHBIM TPYIOM. DTO UMEET BaXKHOE 3HAYCHHE, KaK JJIs BBIOOPA MOJPOCTKaMU POQeccru, Tak U sl BRIPAOOTKU IIEHHOCTHBIX
opueHrauii. imest yue6HO-ipoheccHoHaNbHBINA XapakTep, 3Ta e TebHOCTh, C OJHONW CTOPOHBI, IPHOOPETAET JIEMEHTHI UCCIIETOBAHMS, C IPYTOH —
MOJIy4aeT OINpeIeTICHHYIO HAIIPaBICHHOCTh Ha MIpHOOpeTeHne npodeccuu, Ha IOUCK CBOEr0 MECTA B KU3HU

KpeaTuBHbIii 10AX0/1 CO3/1a€T MHOKECTBEHHOCTh BapHallii IPHU BHIOOPE 1€, MOTUBOB, CPEJICTB UX JAOCTHXXKEHUA. [ MOKOCTH, TBOPUECKOCTh
MBIIUJICHHS] IO3BOJISIET YXOAUTh OT 3aCTPEBaHUs Ha HepeIIaeMoil mpobdaemMe Uil IMOLIUHU, COXPaHss ICUXUUECKOE 30POBbE MOAPOCTKA U TApaHTUPYS
JBUKCHHE B PA3BUTHUU.

Cpoxk peanuszanuu nporpammbl — 2023-2024 yueOHsblii ro.

DopMBbI U PEKUM 3AHATHH.

[Iporpamma paccuutana Ha 68 yaca. 3aHSITHS IPOBOJUTCS B TEUEHHE roJia 1o 2 yaca B HEJIENIO.

®opMbl M pe:kuM 3aHATHIE: PaboTa 1o TaHHOH MporpamMMe MpeanogaraeT OYHbIe TPYITIOBEIE 3aHATHS B OJHOBO3PACTHOM rpymme u3 15-18
4eNoBeK, 2 pa3a B HeJlento 1o 1 yacy (Bpemsi 3aHsATUH BKIIO4YaeT 45 MUH. y4eOHOTO BpeMeHHU U 0053aTeNbHbIN 15-MUHYTHBIN MEpephIB).

[Iporuo3upyemslie (0:kuaeMble) pe3yJibTATHI NIPOrPAMMBI:

B mpotiecce u3yueHus: mporpaMMbl CTapIIEKIACCHUKY TPHOOPETAIOT CIEAYIOIINE 3HAHUS:

. 00 HCTOpUU pa3BUTHS (PU3UKH U MECTa (PU3UKH B CHCTEME €CTECTBEHHO-HAYYHBIX TUCIUILINH;
. 0 MHOTr00Opa3uu GU3NYECKOoro Mupa,
Ha ocHOBe nepeunciieHHbIX 3HaHUH (OPMHUPYIOTCSI KOHKPETHBIE YMEHUSI:
. OCMBICIIBATh U CHCTEMATU3UPOBATH 3HAHUS O KHBBIX OpraHW3MaX, MOJYYCHHBIC Ha 3aHATHUSAX, IPU YTCHUH JIUTEPATYPHI,
MPOCMOTpe GUITEMOB, THYHBIX HAOIOJCHUHN 32 SIBICHUSIMH ITPHPO/IBI;
. noa0MUpaTh U UCIOJIB30BaTh COBPEMEHHBIE METOABI HCCIIEIOBAHNUS PUPOAHBIX SIBICHUI U IPOLIECCOB;
. aHaAJTM3UPOBATh U 0000IIaTh U3YyUEHHBIH MaTepHall.

. YMETh CaMOCTOSITENILHO PaboTaTh ¢ 000PYJOBAHUEM U IPOBOIUTH OIBITHI.



. IPaMOTHO IUIAHUPOBATh U OCYLIECTBIIATh 3JIEMEHTapHbIE Y4eOHO-UCCIIE0BATENBCKUE TPOEKTHI

Y o0yuaromuxcs J0JKHbI ObITh Pa3BUThI: KOMMYHUKaTHBHOCTb, YMEHHE 00CYK/1aTh Pe3yJIbTaThl, y4aCTBOBATh B IUCKYCCHUSX, J€aTh
BBIBO/Ibl, pa0OTaTh Ha ayIUTOPHIO U HE 0OATHCS ee (HalpuMep, IIPU 3alUTe POEKTa); H BOCIHUTAHBI cJey0lue JUYHOCTHbIe Ka4ecTBa!
I'yMaHM3M, KOJJIEKTUBHU3M, TPY10JII00HE, 4YyBCTBO OTBETCTBEHHOCTH 3a COCTOSIHUE OKPYKAIOLIEH Cpe/bl U IOPYyYEHHOE JIeII0.

W3zyuenne pu3nuecKux 3a7ay Ha KPYKKOBBIX 3aHATHSAX JaET BO3MOKHOCTD IIKOJBHUKAM JJOCTHYb CIEAYIOIINUX JUYHOCTHBIX Pe3y/bTaToB:

Haxoautes nadopmaruio o puznveckux 00beKTax B pa3IMuHbIX HCTOYHUKAX (YI€OHBIX TEKCTAX)

. ®opMHUPOBaHUE OTBETCTBEHHOT'O OTHOILICHHUS K YYSCHHIO, TOTOBHOCTH M CITIOCOOHOCTH 00YYaIOIIUXCsl K CAMOPA3BUTHUIO U
caM000pa30BaHHUIO HA OCHOBE MOTHBAIIMH K O0YYEHUIO U MO3HAHHIO, OCO3HAHHOMY BBIOOPY U IIOCTPOCHUIO AaJbHEUIICH HHINBUAYATbHON
TpaeKkTopuu o0pazoBaHMs Ha 0a3e OPUEHTUPOBKU B MUpE MTpodeccuii U NpodhecCHOHAIBHBIX MPEANOYTEHUH, C yUETOM YCTOWUYMBBIX
[I03HABATEIbHBIX HHTEPECOB;

. ChopMupoBaHHOCTH [T03HABATEIbHBIX HHTEPECOB M MOTUBOB, HAIIPABJICHHBIX HA U3yYE€HUE KUBOU TPUPOJIBI;
MHTEJUIEKTYaJIbHBIX YMEHUH (JI0Ka3bIBaTh, CTPOUTDH PACCYXKIECHUS, aHAIU3UPOBATH, JIeJIaTh BHIBOJIbI);

MeTanpeaMeTHBIMH PE3yJIbTaTAMU OCBOCHHUS IPOTPAMMBI KPY>KKa (DU3UKH SBIISIOTCS:

. YMeHne caMOoCTOSTENTbHO ONPENENIATh e CBOEr0 00YUYEHHUsI, CTABUTH M (DOPMYyITUpPOBATh JUisi ceOsi HOBBIE 3a/1aui B y4E0e u
MO03HABATEIBHON JESITETLHOCTH, PAa3BUBATh MOTUBBI M HHTEPECHI CBOCH TTO3HABATEIILHON ACATEIBHOCTH;

. YMmenne paboTaTh ¢ pa3HBIMA UCTOYHUKAMU (PU3UYECKON HH(POpMAIMU: TeKCTe yueOHMKa, HAyIHO-TIOMYJISIPHOM JTUTEeparype,
(U3NYECKUX CIOBAPSIX U CIIPABOYHUKAX; AHATU3UPOBAThH U OLIEHWBATh MH(OpMAIHIO;

. YMeHue caMOCTOSTeNbHO TUIaHUPOBATh MTyTH JTIOCTHKEHUS 1IeJIel, B TOM YHCiIe albTepHATUBHBIE, OCOZHAHHO BBIOUPATh
Haunoosee 3(h(heKTUBHBIE CIIOCOOBI PelIeHUs] yIeOHBIX U TO3HABATENbHBIX 3a/1a4.

. Brnanenue ocHoBaMHM CaMOKOHTPOJISI, CAMOOLICHKH, IPUHATHS PEILICHHH U OCYIIECTBICHUS OCO3HAHHOTO BHIOOPA B yueOHOM U
IM03HABATEILHOM JeSITEeIIbHOCTH,

. YMeHue co3aBaTh, IPUMEHSITH U IPe0OPa30BhIBATH 3HAKW M CHMBOJIIBI, MOZEITH M CXEMBI JUIS PEIICHUsT yIeOHBIX U
MO3HABATENBHBIX 33/1a4;

. dopMHpOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIONB30BaHUS HH()OPMAITMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA
(UKT-koMreTeHIum).

IIpeaMeTHBIMU pe3yabTaTaMM paObOThI KPYKKa (PU3UKH SBIISIOTCS:

. VYcBoeHUE CUCTEMbI HayUHBIX 3HAHUH O (PU3NYECKOH MPUPOJIE U 3aKOHOMEPHOCTSX €€ pa3BUTHA 11l POPMHUPOBAHUS
COBPEMEHHBIX MPE/ICTaBIEHUI 0 €CTECTBEHHO-HAyYHOU KapTHHE MUPA;

. dopMHpOBaHUE NEPBOHAYATBHBIX CUCTEMAaTH3UPOBAHHBIX MPEACTABICHUHN 0 PU3NUECKUX 00BEKTaX, Mpoleccax, sIBICHUIX,
3aKOHOMEPHOCTSX, 00 OCHOBHBIX (DM3MUYECKUX TEOPHUSIX, O HACIEACTBEHHOCTH H M3MEHUYNBOCTH; OBJIA/ICHUE MTOHITUHHBIM armapaToM (pH3UKH.

. [TproOpereHue ombITa UCIOIH30BAHUS METOIOB (PH3UIECKON HAYKH U TIPOBEICHIE MOHUTOPHHTA B OKPYKAIOIIEeH cpee.



Crnioco0bl onpeiesieHus pe3yJabTaTUBHOCTU. [lemarorndeckuii MOHUTOPUHT U MOHUTOPUHT 00pa30BaTeILHOM JACSITEIBHOCTH JETeH
(KOHTpOJIbHBIC 3a/ITaHKS M TECThI, CAMOOIICHKA, O(OpMIICHHE UHIUBHIYaIbHOTO 00pa30BaTEILHOTO MapIIPyTa.
®opMbl M0/IBe/IEHNUSI HTOTOB PeaIM3alMi NPOrpaMMbl: 3a4eT, OJIUMIINA/A, pedIeKCcusi, yuacTue B KOHKypcax.



CoaeprxkaHue 10MOJHUTEIbHON 00111€00pa30BaTEILHOI IPOrPaMMBbI

BBenenue. Brognoe 3ansatue. Llenu u 3amaun kypca. TexHuka 6€30MacHOCTH.

PoJb dkcniepuMeHTAa B )KH3HU 4YeJIOBeEKA.

Teopust: U3yunTh OCHOBBI TEOPUU MOrpeIHOCTEN. [10rpemtHOCTH NMPSMBIX U KOCBEHHBIX U3MEPEHU, MAKCUMAJIbHAS IIOTPEIIHOCTh KOCBEHHBIX
M3MEPEHUH, yueT MOrpeHoCTe n3MepeHnit Mpu mocTpoeHuu rpadukos. [IpencraBienue pe3yabTaToB U3MEpeHU B hopMe TabIHIl U TPAPHUKOB.

[IpakTuka: OCHOBBI TEOPUU TOTPEUTHOCTEH MPUMEHSThH TIPU BBITIOTHEHUH SKCIIEPUMEHTAITBHBIX 337124, IPAKTHYECKUX padoT.

XapakTepucTUKa OCHOBHBIX BUIOB JI€ATEIIbHOCTH:

[IpuBoauTh MpUMEpPHl 0OBEKTOB M3y4eHHsS (Pu3nuku (pusnueckue sBiICHHs, PU3NIECKOE TENO, BEIIeCTBO, duzuveckoe noie). Habmonate u
aHaM3UpoBaTh (u3mueckue sBIeHUs (PUKCUpOBATH HM3MEHEHHsS] CBOHCTB OOBEKTOB, CpaBHHBaTh HUX U 0000mare). [lo3HakOMUTBCS C
AKCIIEPUMEHTAJIbHBIM METOJIOM HCCIIEOBAHMS MPHUPOABI (BOCIPOU3BOJINTH, (PMKCHUPOBATh M3MEHEHHUs CBOMCTB 00BeKTa, aHanmu3upoBarb. COopka
npuOOpoB U KOHCTpYKUMU. Vcronb3oBaHHWE W3MEPUTENBHBIX MPUOOPOB. BhImomHeHHE 1a0OpaTOPHBIX M MpakTHYeCcKUX pabor. JlumarHoctuka u
YCTpaHEHHE HEUCIIPABHOCTEH nMpruOOpoB. BricTpanBaHue runore3 Ha OCHOBAHUH UMEIOLTUXCS JIAHHBIX.

Mexanuka.

Teopusi: PaBHOMepHOE U HepaBHOMEpHOE JABMKCHHE. | 'padudeckoe mpeacTaBieHue IBkeHUs. Pemenne rpaduueckux 3a1ad, pacueT MmyTH U
CpeaHel CKOpOCTH HEepaBHOMEPHOTO ABIKeHUs. [loHsTHe nHepiun 1 nHEepTHOCTHU. LlenTpobekHas cuna. [IpuMenenne naHHBIX PU3MUECKUX MMOHITUI
B KHU3HEEATeNIbHOCTH YenoBeka. Cuia ynpyrocTH, cujia TpeHHs.

[TpakTuka: MccrnenoBanue 3aBUCHUMOCTH CHIIBI YIIPYTOCTH, BO3HHUKAIONIEH B MPYKHUHE, OT CTeNeHu Aedopmanuu mpyxkuHbl. OmpeneneHue
koa¢duimenTa TpeHus Ha TpudbomeTpe. MccnenoBanue 3aBUCUMOCTH CHITBI TPEHHSI OT CHITBI HOPMaJIbHOTO JABICHHUS.

XapakTepucTuKa OCHOBHBIX BUOB JI€ATEIIbHOCTH:

Amnanu3 tabnui, rpadukos, cxem. [Touck oObscHeHUsT HaOMI0O1aeMbIM COOBITHSIM. OmpesieieHue CBOMCTB MPUOOPOB MO YEPTEKAM U MOJICTISIM.
AHanu3 BO3HHMKAIOIINUX MPOOJIEMHBIX cuTyaruid. U300paxkath cucreMy KOOpAUHAT, BHIOMPATh TEIO OTCUETA M CBSI3bIBATH €r0 C CUCTEMOM KOOPAMHAT.
Hcnonw3oBath cucTeMy KOOPAMHAT IS M3YYEHHs] MPSIMOJWHEHHOro mABMKeHus Tena. COopka mpubOpoB W KOHCTpyKumid. HMcmons3oBanue
WM3MEPUTENIbHBIX TMPUOOpPOB. BrImonHeHne 1ab0paTOPHBIX W MPaKTUYECKUX paldoT. JluarHoctuka M YCTpaHEHHE HEHCIPABHOCTEM MPUOOPOB.
BricTpanBanue rumnore3 Ha OCHOBAaHUW UMEIOINXCS JaHHBIX. KoHCTpyHpoBaHue u MojenupoBanre. BoinmoaHeHne 3a1aHuii M0 YCOBEPIIICHCTBOBAHUIO
npubopoB. Pa3paboTka HOBBIX BapHaHTOB OMBITOB. Pa3paboTka u mpoBepKa METOAMKH SKCIEPHUMEHTaIbHOW paloThl. PaboTa B ManbIX Tpymmax.
AHanM3UpyIoT, BEIOUPAIOT U 00OOCHOBBIBAIOT CBOE pelieHue, neicTBus. IlpencraBienue pe3yabTaToOB MapHOW, TPYMIOBON ACSITENFHOCTH. YUacTUue B
JIMAJIore B COOTBETCTBUU C MPABUIIAMH PEYEBOT0 OBEACHUSI.

I'mapocraruka.

Teopus: 3akon Apxumena, 3axon [lackans, rugpoctaTuyeckoe JaBjaeHUe, COOOIIAIONINECS COCY b, THAPABINYECKHE MAIIHBI.



[TpakTKa: 3aa4un: BEITAIKUBAIOIIAS CHJIa B PA3JIMYHBIX CHCTeMax; MpUOOpsI B 3a1ayax (cooOUIaronirecs: Cocyabl, THAPAaBINUYECKHE MAIIUHBI,
pbIyaru, 6J10Ku). DKCIIeprUMeHTaIbHbIe 3a/1aHus: | )u3Mepenue cuiibl Apxumenia, 2)u3MepeHrne MOMEHTa CHIIbI, IEHCTBYIOIIEro Ha pblyar, 3 )u3MepeHue
paboThI CHITBI YIIPYTOCTH IIPU MOABEME IPy3a ¢ MOMOUIBIO MOJIBHKHOTO WIIM HETOJBUKHOIO OJIOKA.

XapakTepucTruKa OCHOBHBIX BUJOB JI€ATEIIbHOCTH:

Ananu3 tabnui, rpadukos, cxeM. [Touck oObsicHeHus HabMIOqaeMbIM COOBITUSIM. OTpeieJICHIe CBOMCTB IPUOOPOB M0 YePTEKaM M MOJIEIISM.
AHanM3 BO3HUKAKOIIHUX TpoOJIeMHBIX cuTyaruid. COopka mpuOOpoB M KOHCTpPYKIWiA. VCIOJNb30BaHHE WM3MEPUTENBHBIX MPUOOPOB. BrImonHeHue
mabopaTOPHBIX M MPAKTHUECKUX PaboT. JMarHoCcTUKa U yCTpaHEHUE HeMCIpaBHOCTEH prOOpoB. BricTpanBaHue runore3 Ha OCHOBAHWW MMEIOIIU X CS
nanablx. KoHCTpynpoBanue u mojenupoBanue. Pabora B Manbix rpymnmnax. AHAIM3UPYIOT, BEIOMPAIOT W 0OOCHOBBIBAIOT CBOE PEIICHUE, ACHCTBHSL.
[IpencraBienue pe3ynbTaToOB MapHOM, rpymnmoBoi aAestenbHOCTU. IloaroroBka cooOuieHu M JOKJIal0B. YUacTue B AHANOre B COOTBETCTBUU C
MpaBUJIaMU PEUYEBOTO MOBEICHHUS.

Craruka.

Teopus: biok. Peruar. PaBHoBecue TBepabIX Teil. YcnoBusa paBHoBecus. MoMeHT cuiibl. [IpaBuino momenTos. Llentp Tsaxectu. Mccinenosanue
Pa3IMYHBIX MEXaHUYECKUX cucTeM. KoMOMHUPOBAHHBIC 3a/1a4H, UCIIOJIb3YsI YCIOBHUS PABHOBECHSI.

[Ipaktuka: 3roroBienne paboTaroiel CHCTEMBbI OJIOKOB.

XapakTepucTUKa OCHOBHBIX BUOB JI€ITEIIbHOCTH:

Ananm3 tabnmi, rpadukos, cxeM. [Touck oObsicHeHHs HaOIIOqaeMBIM COOBITUSIM. OIpeieJICHIEe CBOMCTB IPUOOPOB 0 YePTEKAM M MOJICIISIM.
AHanu3 BO3HUKAIOIIMX MpoOIeMHBIX cuTyanuii. Habmonate neiicTBrue mpocThiX MexaHu3MoB. [lo3HakoMuThes ¢ GU3MUECKON MOAENBIO «a0COIIOTHO
TBEpAOE Tenoy». Pemarh 3amaun Ha MpUMEHEHHE yclIoBHs(MpaBuia) paBHOBecHs pbruara. [IpuMeHsTh ycnoBue (MpaBUIO) paBHOBECHUS phluara s
OOBSICHEHHUS JCHCTBHS pPa3lWYHBIX WHCTPYMEHTOB, HCIONB3yeMBIX B TeXHUKE W B ObiTy. COOpka mpuOOpoB M KOHCTpykiuil. Mcmonbp3oBanue
W3MEpPUTENbHBIX TpUOOpOB. BrimomHeHue mabOpaTOpHBIX W MpaKTUYeCKUX paboT. J[MarHocTMKa W YCTpaHEHHUE HEUCIPaBHOCTEH MPUOOPOB.
BricTpanBanue rumnore3 Ha OCHOBAaHUHW UMEIOITUXCS AJaHHBIX. KoHCTpyHpoBaHue u MojenupoBanre. BrinoaHeHue 3aaHuii 0 yCOBEPIIIEHCTBOBAHUIO
nprOopoB. Pa3paboTka HOBBIX BapMaHTOB ONBITOB. PazpaboTka 1 npoBepka METOJIUKH SKCIIEPUMEHTATILHON pabOTHI.

Pabora B manbix rpymnmnax. AHaJIU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pelleHue, aeictBus. llpeacraBieHue pe3yabTaToB MapHOM,
rpynnoBoit aeareiabHocTu. [loaroroBka cooOmeHni 1 10kia0oB. OCyIIECTBISIOT CAMOOLEHKY, B3aUMOOLICHKY JeATEJIbHOCTH. Y4acTue B AUaliore B
COOTBETCTBHUH C MPABHIAMH PEYEBOTO TTOBEIACHUSI.

TenoBble IBJICHUS.

TennoBoe pacmmpenue Ten. [Iporeccsl maaBiaeHUss U OTBEpJEBaHUs, UCIIApEHUs W KOoHAeHcanuu. Temnonepenaya. BiaxxHocTh BO3ayxa Ha
pPa3HBIX KOHTUHEHTAaX.

Hemonctpanuu: 1. Habnronenue tasHus baa B Boje. 2. CKOpOCTH UCTIapeHUs pa3NIudHbIX KuAKocTel. 3. TemnoBsie ABUTAaTE I Oy IyIIETO.

JlaGopaTopHubie paboTsl: 1. VI3MeHeHHs IJTMHBI Tela NMPY HarpeBaHWM U oxJaxaceHuu. 2. OtnuBka napaguHoBOTO congatuka. 3. Habmonenue
3a riaBiieHueM Jpaa 4. OT 4ero 3aBUCUT CKOPOCTh UCTIapEHUs KUAKOCTH? 5. HabmrogeHne TerionpoBOIHOCTH BOIBI U BO3IyXa.



XapakTepucTuKa OCHOBHBIX BUOB JI€ATEIbHOCTH:

CamocTosATenbHO  (OPMYIHPYIOT MO3HABATENBHYIO  3ajadyy. YMEIT C  IOMOIIbI0  BOMNPOCOB  JOOBIBaTh  HEJOCTAIOLIYIO
unpopmanuto. Vicronb3oBaHue H3MEpUTETbHBIX MNPUOOPOB. BbIMoigHeHHe 1a00OpaTOPHBIX M MPAKTUYECKUX padoT. J[MarHocTMKa W yCTpaHEHUe
HEUCHpaBHOCTEH mpubopoB. BricTpanBaHue TuUmoTre3 Ha OCHOBAaHMM HMMEIOIIMXCS AaHHbIX. KoHCTpyupoBaHue u MojeiaupoBaHue. BrimonHeHue
3aJJaHUi TI0 YCOBEPIICHCTBOBAHHIO NMpHOOpOB. Pa3paboTka HOBBIX BApHAHTOB OMBITOB. Pa3paboTka M MpoBEpKa METOJUKH SKCIIEPUMEHTAIHHON
pabotbl. PaboTa B MasbIX rpynmnax. AHJIM3HPYIOT, BEIOMPAIOT U OOOCHOBBIBAIOT CBOE pelieHue, aeiictBus. [IpencraBieHue pe3yinbTaToB MapHOH,
IPYNIOBOM A€ATEIBHOCTH. YUacTHE B IUAJIOI€ B COOTBETCTBUHU C IPAaBUIIAMH PEYEBOIO [TOBEACHHUS.

DiIeKTpHYecKHe SIBJICHHUS.

Mukpomup. Mojgenu aroma, cyumiectBoBaBiine g0 Hayana XIX. Mcropusi OTKpBITHS WM JIEMCTBUS TalbBAaHMYECKOro 3jieMeHTa. Mctopus
co3aHus ekTpodopHOoit MamuHbl. OnbIT BonbTa. D1eKTpUYeCKuil TOK B 3JIEKTPOIUTAX.

Hemonctpauuu: 1. Moaenu atomoB. 2. ["anbBaHnueckue 35eMeHTsl. 3. DnexkrpodopHoit mamuHel. 4. OnbiTel Bonbta u ['ansBanu.

Jlaboparopubie paboTsl: 1. Co3nanue raabBaHUYECKHX DJIEMEHTOB W3 MOJIPYYHBIX CPEACTB. 2. DIEKTPUYECKHUM TOK B JKUAKOCTAX CO3JIaHUS
«30JI0TOTO KJIHOUYHMKA .

XapakTepHucTUKa OCHOBHBIX BUJIOB JI€ATEIbHOCTH!

VY1paBisioT cBOeH MO3HABATENBHON U y4eOHOW AESITEIBHOCTHIO MOCPEICTBOM MTOCTAaHOBKH LIEJIEH, IITAHUPOBAHUS, KOHTPOJIS,, KOPPEKIIUH CBOMX
JNEUCTBUM M OIEHKH YCHEIIHOCTH YyCcBOeHHS. CpaBHUBAIOT CIMOCO0 M pe3yibTaT CBOUX JIEUCTBUM C 0OOpa3loM — JIMCTOM COIPOBOXKIICHHUS.
Oo6napyxuBaroT oTKIOHEHUS. OOTyMBIBAIOT TPUUUHBI OTKIOHEHUH. OCYyIIEeCTBISIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

Hcnonb3oBaHue M3MEpUTENbHBIX MpHOOpPOB. BhImonHeHue 51abOpaTOpHBIX M IMpakTHYeCKuX padoT. JluarHocTMka M yCTpaHEHue
HeHCIpaBHOCTEeH MpUOOPOB. BricTpanBaHue rMmnoTe3 Ha OCHOBAHWU UMEIOLIMXCS JaHHBIX. KOHCTpyrpoBaHue U MOAETHPOBAaHHUE.

DJIeKTPOMArHUTHbIE SIBJICHHSA.

MarnuTHoe 1ose B BemecTBe. MarauTHas anoMamnusi. MaruutHeie 0ypu. Pa3HOBUIIHOCTH 3JIEKTPOU3MEPUTENTBHBIX TPprOOpoB. PasHOBHAHOCTH
AJIEKTPOJIBUTATENECH.

JemoncTtpauuu: 1. HarnsiiHoCTh oBeieHMsI BEIIECTB B MarHUTHOM 1osie. 2. [Ipe3eHTanuy 0 MarHUTHOM 1oJie 3eMJIM U O MarHUTHBIX Oypsx. 3.
JleMoHcTpalys pa3HOBUIHOCTEN 31IEKTPOU3MEPHUTENBHBIX IPUOOpOB. 4. HarisiiHOCTh pa3HOBUIHOCTEHN 3JIEKTPOIBUTATENEH.

Jlaboparopusble padboTsl: 1. MccnenoBanue pa3inyHbIX 3J€KTPOU3MEPUTENIBHBIX TPUOOPOB.

XapakTepHuCTUKa OCHOBHBIX BUJIOB I€ATEIbHOCTH:

VYnpaBisioT cBoei Mo3HaBaTeNbHON U y4eOHO! AEITENbHOCTHIO TOCPEICTBOM MOCTAHOBKH 1€JIeH, IITAHUPOBAHU S, KOHTPOJISL, KOPPEKIIUU CBOUX
JIeWCTBUI M OLIEHKU YCIEHNIHOCTH YcBoeHHUs. CpaBHHMBAIOT crmoco0 M pe3yiabTaT CBOMX JEHCTBUH € 00pa3loM — JIMCTOM COMPOBOXKIEHHUS.
OOHapyxuBarOT OTKJIOHEHUs. OO1yMbIBAIOT MIPUYUHBI OTKIOHEHHH. OCYIIECTBIAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnrTnyeckue siBJCHUS.



HcrouHnku cBera: TEIUIOBBIC, JIIOMUHECLIEHTHBIE, MCKYCCTBEHHbIE. V3rotoBieHue kamepbl - OOCKypa M HCCIEIOBaHHE H300pa)KeHUs ¢
IIOMOILBI0 MOZieNU. MHOrokpaTHoe U300pakeHue MpeAMeTa B HECKOJIbKUX IUIOCKUX 3epKaiax. M3roToBUTh MEPUCKOI U C €ro MOMOUIbIO MPOBECTH
HaOmoaeHus. [IpakTrueckoe MCMONb30BaHUE BOTHYTBHIX 3€pKajl. 3pUTENIbHbIE WILIIO3UH, [TOPOXKAAaeMble MpeloMiIeHHeM cBeTa. Mupaxu. Pa3sutue
BOJIOKOHHOW ONTUKU. VIcII0/Ib30BaHNE 3aKOHOB CBETA B TEXHUKE.

Hemonctpauuu: 1. Paznuynbie ucrounuku cera. 2. M3o00paxkeHne npeaMera B HECKOJIBKUX IUIOCKHX 3epKajiax. 3. M300paxeHne B BOTHYTHIX
3epkanax. 4. Micnonbp30BaHue BOJIOKOHHOM ONTUKH. 5. Y CTPOHCTBO oTOANMAPaTOB, KWHOIIPOESKTOPOB, KAIEHJOCKOIIOB.

JlaGopatopubie pabotel: 1. M3roroBrneHne Kamepbl - OOCKypa W HCCIENOBaHHWE HM300pa)KeHHs C MOMOIIbi0 Monenu. 2. IIpakTuueckoe
pUMEHEHHE TUIOCKHX 3epkall. 3. [IpakTuyeckoe HCroyib30BaHNe BOTHYTHIX 3epKail. 4. VI3roroBienue nepuckona u HaOIr0AeHUS ¢ TOMOIIBIO MOICIH.

XapaKTepUCTUKA OCHOBHBIX BUJIOB JI€ATEILHOCTH:

VYnpaBisioT cBoei 03HaBaTENbHOM U y4eOHON AEATeNbHOCTBIO TOCPEACTBOM [TOCTAHOBKH LieNeH, IJIaHUPOBAHUS, KOHTPOJIS, KOPPEKLIUU CBOUX
JEeUCTBUI U OLIEHKU YCIIEUIHOCTH YCBOEHHUS. BpIIensoT U (GopMylupylOT NMO3HABATENIBHYIO I1I€7b. BBIIENAIOT KOJIMUYECTBEHHBIE XapaKTEPUCTHKU
00BEKTOB, 3a/1aHHbIE CllIOBaMHU. [[puHIUMAIOT MO3HABATENbHYIO 1I€TIb U COXPAHSIOT €€ IPU BINOJIHEHUH Y4eOHbIX JeiicTBui. OCOo3HAIOT CBOM JIEHCTBHUS.
VMeroT HaBbIKM KOHCTPYKTUBHOT'O OOILIEHUS B MAJIbIX IPyMMax.

Yesi0BeKk U nmpupoaa

ABTOoMaTHKa B Haei >ku3HH. [Ipumephl ucronb30BaHNs aBTOMaTHUECKUX YCTPOMCTB B HayKe, Ha MPOU3BOJACTBE U B ObITy. CpencrBa CBA3M.
Pagno um TeneBuaeHue. ANbTEpHATHBHBIE HCTOYHUKH JHEPTUU. Buiel snmextpoctaniumii. Heo0XoauMOCTh 3KOHOMHH NTPUPOAHBIX DPECYpCOB M
UCIOJIb30BaHUs, HOBBIX SKOJIOTHYHBIX U Oe30macHbIX TexHosoruil. Hayka u 6e3onacHocCTb jroiet.

Hemonctpauuu: 1. poromMarepuansl U Claifibl 0 TEME.

JlaGopatopHsble paboTsl: 1.M3ydeHne neicTBHIA CPEICTB CBA3H, PAIHO U TEIEBUCHHUS.

XapakTepHUCTUKAa OCHOBHBIX BUJIOB I€ATEIbHOCTH:

CamocrosiTebHO (POPMYIHUPYIOT TO3HABATENBHYIO 3aady. YMEIT (WIM pa3BHBAIOT) CHOCOOHOCTh C TIOMOIIBIO BOIPOCOB J0OBIBATH
HEJIOCTAIOIIYI0 HH(POPMAIIHIO.



YUYEBHO-TEMATHYECKHH ILIAH

Ne HasBanmue pa3nesna/TemMbl Koan4yecTBO 4acoB Ha B ToM uncie
n/n pasnes/Temy IpakTuyeckue
(TBOpUecKkue /J1ad0paTopHbIE) padOThHI

1. Beenenue 1

2. Poxb axcriepuMeHTa B )KU3HH Y€IOBEKa 3 1

3. Mexannka 8 3

4. I'uapocraTuka 12 3

5. CraTtuka 10 5

6. TemnoBkle ABICHUS 12 7

7. DNEeKTPUUYECKUE SBICHUS 8 2

8. DNeKTPOMarHUTHBIC SIBICHUS 3

9. OnTudeckue SIBICHUS 7 3

10. | YenoBek u mpupoia 4

Hroro: 68 24




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHME

Ne Tema ypoka Kosmn4yectBo | B ToM uncie: | Ucnoab3oBanue 000py10BaHUsA
n/m 4acoB NMpaKTHYeCKue, «Touku pocra»
JabopaTtopHbie,
TBOpPYECKHUeE
padoTshI
1. BBognoe 3anstue. Llenu u 3anaun kypea. TexHuka 6€30mMacHOCTH.
2 Cucrtema eIMHUIL, TOHATHE O MPSMBIX U KOCBEHHBIX H3MEPEHHSIX
®dusnueckuil skcrepuMeHT. Bupl GU3nueckoro sKkCepuMeHTa. 1
3. [TorpemHocTh n3Mepenus. Buapl norpemnocreit uamepenus. Pacuér
MOTPEUIHOCTH N3MEPEHUSI.
4 Jlaboparopuas padota «3mepeHune ooObema TBepaoro Tenay. [Ipasmia 1 1
' oopmienus maboparopHoit pabOTEHI.
5. PaBHOMEpHOE U HEPaBHOMEPHOE JIBUKECHUSI. .
6. 1
I'paduueckoe mpecTaBIeHUE ABHKCHHS.
7 Pemenune rpaduueckux 3amay, pacueT MHYTH M CpeIHEH CKOPOCTH 1
' HEPaBHOMEPHOTO JIBHIKCHUSL.
8 [Tonatue wunHepuuu U uHepTHOCTU. lleHTpoOexkHass cuna. IlpumeHenue 1
' JTAHHBIX PU3UYECKUX MMOHATUH B )KU3HEAEATEIbHOCTH YEI0BEKa.
9. Cuna ynpyrocTtu, cuiia TpeHus !
10. | JlabGoparopHast pabora «McciemoBaHWe 3aBUCHMOCTH CHIIBI YIIPYTOCTH, 1 1
BO3HUKAIOMICH B MPYXUHE, OT CTENIEHH IePOPMALIAN TPYKUHBD).
11. | JlaGopaTtopnas pabota «OrmpeneneHue KodpduureHTa TpeHHus Ha 1 1
TpuOOMETpEe».
12. | JlabopaTopHas pabota «MccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS OT CHIIBI 1 1
HOPMAJILHOTO JaBIICHHSI.
13. | [lnotHOCTH. 3amaua maps ['uepona. 1




14.

Pemenne 3aga4 IMOBBIIICHHOM CIIOKHOCTH Ha pacyeT IMJIOTHOCTH BCUICCTBA.

15. | Pemenue 3aga4 NOBBIICHHON CIIOKHOCTH HA PAacyeT MNIOTHOCTU BEIIECTBA.

16. | [JaBnenwue xuakoctu u raza. 3akon [lackams.

17. | Coobmarommecs CoCybl.

18. | Jlaboparopnas pabota «/3roroBieHue Moaenu GOHTaHA»

19. | JIabopatopHas pabora «3roroBnenue Mozaenu poHTaHay

20. | 3akoHn [lackans. [laBneHue B KHIKOCTSAX | ra3ax. [‘uupaBmudeckue
MaruHbl. COOOMIAIOIIUECs COCY/IbI.

21. | BertankuBaromas cuia. 3aKoH Apxumesa.

22. | Jlaboparopnas pabota «BpITankuBaromnias cuia. 3akoH Apxumenar.

23. | biok 3agad Ha 3akoH [lackans, 3akoH Apxumena.

24,
biok 3amau Ha 3akoH [lackains, 3akoH Apxumena.

25.
biok. Peryar.

26. | PaBHOBecue TBepaAbIX Ten. YcinoBus paBHoBecus. MoMeHT cuibl. [IpaBuio
MOMEHTOB.

27. | LUentp tsoxectu. MccnenoBanne pa3inyHbIX MEXaHUIECKUX CHCTEM.

28. KoMOuHMpoBaHHBIE 3a]]a41, UCTIONB3Ysl YCIOBUS PAaBHOBECHS.

29. KomOnHupOBaHHEIE 33a/1a9H, HCIIONB3YSI YCIIOBHS PABHOBECHS.

30. | Pabota Hax npoekToM «biokuy. JlabopatopHas padora «M3roToBieHue
pabotatoniei cuctemsl 6;10k0B». OdopmiieHue paboThl.

31. | Pabota nax mpoextoM «broku». JlabopaTopnas padota «M3rorosneHue

pabortatoriei cucreMsl 6;10k0B». OopmieHne paboThI.




32.

Pabota Hax npoextom «biokuy. JlabopatopHas padora «M3roroBnenue
paboTaroIIei CHCTEMBI OJIOKOBY.

33. Odopmnenne pabOTHI.
34. PaznooOpasue TeroBkIX sBieHui. TemnoBoe paciupeHue Tei.
35. JlaGopaTopHas pabora «lV3MeHeHUs JUIMHBI Teja NpPH HArpeBaHUU H
OXJIAXKICHUM.
36.
Temnmonepenaua HabmoqeHne TeMIonpoBOJHOCTH BOJIBI M BO3TyXa.
37. JlaboparopHast pabota «V3MepeHne yaeabHON TeITOEMKOCTH Pa3IMIHbBIX
BEIIIECTBY.
38. | IlmaBnenne wu  orBepaeBanue. JlabopatopHas pabora  «OTinuBKa
napauHOBOTO COJITATHKA
39.
JlaboparopHast pabota «HabmoqeHue 3a MIaBICHUEM JIbIa)
40.
Perienue onuMImaHbIX 3a/1a4 Ha YpaBHEHUE TEIUIOBOTO OallaHca
41. .
Pemenne onmuMmuaHbIx 3a1a9 Ha pacu€T TEIUIOBBIX MPOIIECCOB
42.
Jlaboparopust kpuctauorpaduu.
43. Ucnapenne u xonneHcamus. OT 4Yero 3aBUCUT CKOPOCTh HUCHapeHUs
JKUJIKOCTH?
44, CoctaB atmocepsl, HaOMOAEHHE TMEpPEXOoJa HEHACHIINIEHHBIX IMapoB B
HACBIIICHHBIC.
45. | BraxxHOCTb BO3/lyXa Ha pa3HbIX KOHTUHEHTAX
46.
Muxpomup. Mozaenu atoma, cymecTBoBaBIme 10 Hayaia XIX
47. .
HcTopust OTKPHITHS B JISHCTBHS TalbBAHUYIECKOTO DJIEMEHTA
48.

HcTopus co3nanus 31eKTpopOpHOM MaTHBI




49.

OnbiThl BonbTa. DNeKTpUUECKU TOK B AJIEKTPOJIUTAX.

50.
Pemenue onuMnuaaHbIX 3a/1a4 HA 3aKOHBI TTOCTOSIHHOTO TOKA

ol. Habnronenue 3aBUCMMOCTH COITPOTHBIICHUS TPOBOIHUKA OT
TEMIIEPATYPHI.

52. | JlabopaTopHas paborta «OrmpeaeneHue CTOMMOCTH U3PacX0I0BaHHOM
AIEKTPOIHEPTHHU 1O MOIIHOCTH MOTPEOUTENS U IO CUETUUKY.

53. | Pemenue onmuMNuaaHbIX 337a4 HA TETIOBOE JICHCTBUE TOKA

54. | DAEKTpOMAarHUTHBIC SBJICHUS. DIEKTPON3MEPUTEIbHBIC IIPHOOPHI.

55. | DneKTpoMarHuTHBIC SBICHUS. DIEKTPOU3IMEPUTEIbHBIC TPUOOPHI.

56. | Pa3HOBUAHOCTH 3JEKTPOABUTATEIICH.

57. | McTrouHMKH CcBeTa: TEIIOBbIE, TIOMUHECIICHTHbBIE

58. | DkcnepuMeHT Habmo1eHne. MHOTOKpaTHOE N300pakeHue rmpeaMera B
HECKOJIbKUX TMJIOCKHUX 3epKayax.

59. | MI3roToBHUTH EPUCKOII U C €T0 MOMOIIBIO TPOBECTH HAOIIOICHUS

60. | I[IpakTUueckoe UCIIOIB30BAHUE BOTHYTHIX 3€pKal

61. | 3putenpHbIC UILTIO3UH, TOPOKIAEMBIE MTPEIOMIIEHUEM CBeTa. MUpaxku.

62. | Pa3BuTHE BOJIOKOHHOH ONTHKH.

63. | Mcnonb3oBaHue 3aKOHOB CBETA B TEXHUKE

64. | Mcnonp3oBaHUE 3aKOHOB CBETA B TEXHUKE

65. | Apromaruka B HamIEH KU3HY .

66.

Panno u teneBuneHue




67. AnbTepHaTUBHBIC HICTOUHUKH dHEpruu. Buabl anekTpocraHiuii 1

68. . 1
Hayxka ceronns. Hayka u 6e30macHOCTb JIIOEH.

Hroro : 68
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