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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢u3uke Ha ypoBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMs COCTABIEHA HA OCHOBE:!

e  ®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpa3zoBanuu B Poccuiickoit @enepannn» ¢ U3MEHEHUSIMY;

e IIpukaza Munmnpocemenus ot 22.03.2021 Ne 115 «O06 yrBepkaenuu Ilopsinka opraHu3amvu ¥ OCYIIECTBICHHUS 00pa30BaTEIbHOM
JESITEeIbHOCTH 10 OCHOBHBIM 00I11€00pa30BaTeIbHBIM MPOrpaMMaM — 0Opa3oBaTeNbHBIM MPOrpaMMaM Ha4yaJbHOrO OOIIEro, OCHOBHOTO OOILIETo U
CpeIHero o0Iero oopa3oBaHu»;

o IIpukaza MunoOpuayku ot 17.12.2010 Ne 1897 «O6 yrBepxaeann @I'OC ocHOBHOTO 00111eT0 00pa30BaHus»;

o IIpukaza MunucrepcTBa npocsenieHus Poccuiickoit @eneparuu ot 31.05.2021 Ne 287 «O6 yrBepkaeHnn GeaeparTbHOro rocy1apcTBEHHOTO
00pa30BaTeNpLHOTO CTaHAPTa OCHOBHOTO 001Iero oopa3oanus» (3apeructpupoBat 05.07.2021 Ne 64101) ¢ uzmenenusimu 2022 r.;

o IIpukaza Munnpocsemierus oT 21.09.2022 Ne 858 «O06 yrBepxaeHuu GpeaepaibHOro nepeyHs yueOHUKOB, JOMYIIEHHBIX K HUCIOJIb30BAHUIO
NP pealn3aliil UMEIOIUX TOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTEIbHBIX MPOTPaMM HAYaIBHOTO OOIIEr0o, OCHOBHOTO OOIIETO, CPEIHEro
ob1iero o0pa3oBaHusl OpraHU3alUsAIMHU, OCYILECTBIISIOIMMHU 00pa30BaTEIbHYIO IESATEIbHOCTh U YCTAHOBIIEHHUS NPEIEIbHOTO CPOKA UCIOIb30BAHUS
UCKJIIOYEHHBIX y4eOHuKOB» (3aperectpupoBan 01.11.2022 Ne 70799), ¢ uzmenenusmu Ilpuxaz Munnpocsemenus Poccun ot 21.07.2023 Ne 556
(3apeructpuponan 28.07.2023 Ne 74502).

o  ®depnepanbHO 00pa30BaTENbHON IPOrpaMMbl OCHOBHOTO 001ero oopasosanust (IIpuka3s Munnpocsemenus Poccun ot 18.05.2023 r. Ne 370,
3apeructpupoBan 12.07.2023 Ne 74223);

o  CanlluH 2.4.3648-20 «CanutapHO-31IHIEMHOJIOTHYECKIE TPEOOBAHUS K OPTaHU3AIMSAM BOCIIUTAHUS M OOYUEHUS, OTIbIXA U 03A0POBJICHUS
JI€TEN U MOJIOJICKU», YTBEPKICHHBIX MOCTAHOBICHUEM TJIABHOT'O CaHUTApHOTO Bpaua oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urneHnveckne HOPMATHUBHI M TpeOOBaHMs K oOecriedeHnto 0e30macHOCTH U (MiTi) 0€3BpPEeHOCTH ISl YeJIoBeKa
(bakTOpOB cpebl OOMTAHUAY», YTBEPKACHHBIX IOCTAHOBJIEHUEM TJIaBHOTO CaHUTAapHOTo Bpaya oT 28.01.2021 Ne 2;

o Konuenuuu npenogaBanust yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHbIX opraHu3anusx Poccuiickoit denepanuu, peaan3yrommx
OCHOBHBIE 00111e00pa3zoBaresbHble porpammsl (YTBepxaeHa Pemennem Komnernn Munucrepersa IIpocBemmenus Poccuiickoit deneparyu, mpoTokos
ot 03 nexadps 2019 r. NelIK-4BH);

e VY4eOHOro miaHa OCHOBHOI'O 0011ero oopazoBanus mkossl Ha 2023 — 2024 y4eOHbIH TOx;

e Paloueii mporpamMMbl BociuTaHus IKOJIBI HA 2022 — 2025 .

[Iporpamma no gusrke Ha ypOBHE OCHOBHOTO 00IIIero 00pa3oBaHMs COCTABIIEHA HA OCHOBE MOJIOKEHUN U TPeOOBAaHUMN K PE3yJIbTaTaM OCBOCHUS
Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTesibHON mporpammsl, rpenactasieHHbIX B PI'OC 00O, a takxe ¢ yuéToMm ¢eaepanbHOi paboudeit mporpaMMsl
Bocriutanus 1 KoHnenmuu npenogaBanus yaeOHoro npeamera «Du3ukay.

Copnepxanue MporpaMMbl Mo (pU3MKe HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHOHAYYHON I'PaMOTHOCTH OOYYAIOIIMXCS U OpPraHU3aLUI0
U3y4eHUs PU3UKU Ha JEeSTeIbHOCTHOM OCHOBE. B mporpamme no ¢u3nke yYuThIBaIOTCSI BO3MOKHOCTH Y4€OHOTO MpEAMETa B peain3auu TpeOoBaHUA
OI'OC OO0 k muaHUpYEeMBbIM JIMYHOCTHBIM M MeETalpeIMETHBIM pe3ylibTaTaM OOyuYeHHs, a TakKe MEXIIPEIMETHbIE CBS3M €CTECTBEHHOHAYYHBIX
y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIEr0 00pa3oBaHMUsL.


https://1zavuch.ru/#/document/99/902389617/
https://1zavuch.ru/#/document/99/603340708/
https://1zavuch.ru/#/document/99/902254916/
https://1zavuch.ru/#/document/97/482254/
https://1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://1zavuch.ru/#/document/99/566085656/
https://1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://1zavuch.ru/#/document/99/573500115/
https://docs.edu.gov.ru/document/60b620e25e4db7214971c16f6b813b0d/

[TporpammMa 1o (¢u3MKe ycTaHaBJIMBaeT paclpeneieHue ydeOHOro maTepuala 1o rojgaM oOydeHMs (IO KjaccaM), IpeularaeT MpUMEpPHYIO
MI0CJIeIOBATEIBHOCTD N3yUEHHs TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MIPEIMETHOTO COIEPKaHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yJaroInXcs.

[Tporpamma no ¢u3uke pazpaboTaHa ¢ LENIbIO OKAa3aHUS METOJUYECKOM MOMOIIM YYUTEII0 B CO3JaHUM pabouell mporpamMMsl IO y4eOHOMY
IIpEIMETY.

dusmka ABISETCA CUCTEMOOOPa3yIOLUMM AJIi €CTECTBEHHOHAYYHBIX Y4eOHBIX IPEIMETOB, IMOCKOJIBKY (PU3MUECKHE 3aKOHBI JIe)KAT B OCHOBE
MPOIIECCOB M SBJICHHI, U3y4yaeMbIX XHUMHUEH, OHMoJIoruen, actpoHoMueil u usnueckoi reorpadueid, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO KapTUHY
MUpa, pelocTaBisieT Hauboee sicHble 00pa3iibl IPUMEHEHUS HAyYHOIO0 METO/A IO3HAHUS, TO €CTh CII0C00a MOJIYyYeHHs JOCTOBEPHBIX 3HAHUM O MHpE.

OpnHa W3 TIaBHBIX 337a4 (U3NYECKOr0 OOpa3oBaHMsI B CTPYKTYpe OOIIEro oOpa3oBaHHsI COCTOMT B (DOPMHpPOBAHMHM E€CTECTBEHHOHAYYHOM
I'PaMOTHOCTH U UHTEpeca K HayKe y 00ydaroIuxcsl.

N3yuenne Gpusnku Ha 6a30BOM ypOBHE IPEAIOIAraeT OBIaICHUE CIEAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTePU3 YOI MU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTB:

° Hay4YHO OOBSICHATH SIBJICHUSA
. OLICHHUBATh U IIOHUMATb 0COOEHHOCTH HAY4YHOI'O UCCIICAOBAHUA,
(] HHTCPHIPCTUPOBATL JAHHBIC X UCIIOJIB30BATh HAYUYHBIC JOKA3aTCIILCTBA JJIA ITOJYUCHUA BBIBOJOB.

Llenu n3ydyenus (UMK Ha YPOBHE OCHOBHOTO 001Ier0 00pazoBaHus onpeneneHsl B KoHmenun npernoaaBanus yaeOHoro npeamera «Dusuka»
B 00pa3oBaTebHbIX opranuzanusx Poccuiickoit @eneparium, peanu3yommux OCHOBHbIE 00111e00pa3oBaTeIbHbIe IPOrpaMMBbl, YTBEPKIAEHHOH peleHneM
Komnnernn Munucrepersa npocsemienust Poccuiickoit ®@enepanuu (mpotokon ot 3 aexadps 2019 r. Ne [IK4BH).

Heau nzyvyenus pusuku:

e mpuoOpeTeHrne UHTEepeCca U CTPEMIICHHUS O0yJarONINXCs K HAYYHOMY MU3YUEHHUIO TIPUPOJIbI, Pa3BUTHE UX UHTEIICKTYalbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEMN;

e  pa3BHUTHE MPEJCTABICHUI 0 HAYYHOM METOJE MO3HaHUS U (OPMUPOBAHHE UCCIIETOBATENECKOTO OTHOIICHUS K OKPYXKAIOIINM SIBICHUSM;

e (GopMHUpPOBaHKME HAYYHOTO MHUPOBO33PEHUS KaK Pe3yJbTaTa U3yUEHHUsI OCHOB CTPOEHHUS MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHue MpeACcTaBIeHU 0 POIU PUIUKU I Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJOTHUH;

e  pa3BUTHE TPEJACTABICHUN O BO3MOXHBIX chepax Oymymielt npodeccCHoHaTbHOM JesSTEeIBbHOCTH, CBA3AHHON ¢ (U3MKOH, MOATOTOBKA K
JanbHenIIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUU.

I[OCTI/I)KCHI/IC OTUX ueneﬁ IporpaMMmsel IO (pI/ISI/IKC Ha YPOBHC OCHOBHOT'O 061_]_[61"0 06p330BaHI/I$I obecrieunBacTCs PCIICHUEM CICAYIOIUX 3ada4.:

. HpI/IO6peTeHI/Ie 3HAHUM O JAUCKPETHOM CTPOCHUH BEIIECCTBA, O MEXAHUUYCCKUX, TCIIJIOBBIX, SJICKTPUUCCKUX, MAI'HUTHBIX U KBAHTOBLIX ABJICHUAX,

° HpI/IO6pCTeHI/IC yMeHI/Iﬁ OMHUCKHIBATH U OOBICHATH (I)I/I3I/I‘-IGCKI/IC SABJICHUS C UCITIOJIb30BAHUCM ITOJTYUCHHBIX 3HaHHI>i;

e OCBOCHHEC MCTOANOB PpPCHICHUA HpOCTeI)’IIHHx paCLIéTHI)IX 3aga4 C HCIHOJIb30BAHUEM (1)PI3PI‘I€CKI/IX Moneneﬁ, TBOPYECKHUX W IPAKTHUKO-
OPHUCHTHPOBAHHBIX 3a/1a4;



e pa3BUTHE YMEHHUI HaOIIOMATh MPUPOTHBIC SBJICHUS U BBIIOIHATH OINBITHI, JaOOpaTOpHBIE PabOTHl M HKCIEPUMEHTAIbBHBIE UCCICIOBAHUS C
MCTOJIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

e OCBOCHHE NPUEMOB paboTHI ¢ MHPOpManUeH (U3MIECKOTO CONEpXKaHUs, BKIOYas WH(POPMALMIO O COBPEMEHHBIX JOCTHKECHUSAX (DU3UKH,
aHaJIN3 ¥ KPUTHUYECKOE OLIEHUBaHHE MH(POPMALINH;

e 3HAKOMCTBO CO chepamu MPO(HECCHOHANBHON NESITETbHOCTH, CBI3aHHBIMU C (PU3UKON, U COBPEMEHHBIMU TE€XHOJOTHUSAMH, OCHOBAaHHBIMHU Ha
JTOCTIDKEHUSAX (PU3NIECKOI HAyKH.

Ha uzyuenue ¢usuku (0a30BbIii ypOBEHb) HAa YPOBHE OCHOBHOT'O 001IeT0 00pa3oBaHus oTBoAUTCs 238 yacoB: B 7 kiiacce — 68 vacoB (2 Jaca B
Heqeno), B 8 kiracce — 68 yacos (2 yaca B Hezento), B 9 kinacce — 102 yaca (3 yaca B Hegeno). Tak kak B 7 1 8 Kj1accax TpH ypoKa 3aBeIOMO IOIaal0T
Ha npazaangHbie aau (06.11.2023 ., 08.01.2024 1., 01.05.2024 1., TO IpOorpaMMa OCBaMBaETCs B Ka)XJIOM Kjacce 3a 65 4acoB 3a CUET YIUIOTHEHHS
yuebHoro matepuania. B 9 kiacce yetbipe ypoka 3aBeJoMO MonaaarT Ha npazgauunbie 1au (06.11.2023 r., 08.03.2024 r., 01.05.2024 ., 10.05.2024 r.),
TO MporpamMma ocBamBaeTcs 3a 98 yacoB 3a CUéT yIUIOTHEHUS y4eOHOTO MaTepHaa.

Jliist peanmu3anuu mporpaMMbl 7 Kilacca UCIIOJIb3YIOTCS TOCOOUS:

1) nyst mearora:

- yueOHuk «®Pusuka. 7 knace /A.B. Ilepsiikun - M.: JIpoda, 2018 r.»;

- MeToanueckoe nocobue «dusnka. JIugakTuaeckue MaTepuanbl. 7 KIAccy;
2) oOyuaromuxcsi:

- yueOnuk «®dusuka. 7 knacc/A.B. [Nepoiikun - M.: [Ipoda, 2018 r.».

Jnis peanu3anuu nporpaMmsl 8 Kilacca UCIOIb3YIOTCS TOCOOUS:

1) ans neparora:

- yueOHMK «Pusuka. 8 kinacc/A.B. [epbikun — M.: [lpoda, 2018 r.»;

- MeTonueckoe nmocoodue «dusuka. J(unakruueckue MaTepuaibl. 7 KIacey;,
2) o0y4aromuxcs:

- yueOHuk «Pusnka. 8 kiacc/A.B. lepsimkun — M.: Ipoda, 2018 r.».

st peanuzanuy mporpaMMbl 9 Kiacca UCTIOb3YOTCS TTIOCOOHS:

1) nns nenarora:

- yueOoHuk «®usnka. 9 kinacc /A.B. Ilepoimkun, E.M. I'ytauk - M.: Ipoda, 2019 r.»;

- coopuuk 3anau B.W. Jlykammk, E.B.MBanoBa «COopHuK 33124 110 pusuke», - M.: [Ipocsemenue, 2019.
2) oOyyaromuxcsi:

- yueOHuK «Pusuka. 9 knacc/A.B. [leppikun, E.M. I'ytauk - M.: Jlpoga, 2019 r.».



Texymuii KOHTPOJIb U MPOMEKYTOUYHAS ATTECTAIUs yJalIuXcs Mo (U3MKe IPOBOAUTCS B cOOTBETCTBUU ¢ [losokeHneM o mopsiake mpoBeaecHUs
TEKYIIET0 KOHTPOJIS YCIIEBaEMOCTH, TPOMEKYTOUYHOM aTTecTanuu oo1meodpa3zoBaTenbHOM mkois! npu [ToconsctBe Poccuu B Benrpum.



COJEPKAHUE OBYYEHUA

7 KVIIACC

Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.
duzuka — HayKa O IpHUpOAC. SBaenus IMpUpPOAbI. dusnueckue ABICHUS: MCXAaHUYCCKUEC, TCIIOBBIC, DJICKTPUYCCKUC, MAIrHUTHBIC, CBCTOBBIC,
3BYKOBBIE.

Ousnueckue BenuyuHbl. M3mepenne Qusmueckux BenuunH. @usnyeckue npubdopsl. [lorpemHocts n3Mepenuil. MexayHapoaHas CUCTEMa
€IMHHLL.
Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAYKH M3Y4alOT NMPUpPOay. EcTecTBeHHOHAYYHBII METOA MO3HAHUS: HAOIOICHUE, TOCTAHOBKA HAYYHOTO

BOIIPOCA, BBIABMKEHUE THIIOTE3, SKCIICPUMEHT IO MPOBEPKE T'MIIOTE3, O0O0BsCHEHHWE HaO/ogaeMoro spieHus. OnucaHue (QU3MUECKUX SBICHUN C
HOMOILIO MOJIEJIEN.

Hemoncmpayuu.

1. Mexanuueckue, TEIIOBbIC, YIEKTPUUYECKHIE, MATHUTHBIE, CBETOBBIC SIBIICHUSI.

2. ®usuyeckue MprOOPHI U MPOLIEAYpa MPSMBIX U3MEPSHHUH aHATIOTOBBIM M IU(PPOBBIM TPHOOPOM.
Jlabopamopnwsie pabomot u onvimeol.

OnpeneneHne 1eHbI JSICHUS KB H3MEPHUTEIBLHOTO MTPHOO0pA.

N3mepenune paccTosHUM.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MajbIX TeJ.

N3mepenne Temnepatypsl NPy MOMOIIN KUIKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.

[IpoBeneHue uccneqoBaHus MO MPOBEPKE THIOTE3bI: JAIBHOCTH MOJETA MIapUKa, MYIIEHHOTO TOPU30HTAIBHO, TEM OOJbIle, YeM OOJbIIe
BBICOTA ITyCKa.

oukrwdE

Paznen 2. HepBOHa‘IaﬂbHLIe CBECJICHHUA 0 CTPOCHUH BeHIECTBA.
CTpOCHI/Ie BCIICCTBA: ATOMBI U MOJICKYJIbI, UX PA3MCPHI. OHBITLI, JAOKa3bIBAOIHNE NTUCKPETHOC CTPOCHHUEC BCIICCTBA.

JBmwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JIBIKCHMsSI YaCTHUIl ¢ Temreparypoid. bpoyHoBckoe nBmwxkenue, muddysus. Bzanmoneiicteue
YaCTHUIl BEUIECTBA: IPUTSIKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHUE Ta30B, )KUIKOCTEN U TBEPABIX (KPUCTAJUIMYECKUX ) TeNl. B3anMOCBSA3b MEX /1y CBOMCTBAaMH BEILIECTB
B Pa3HBIX arperaTHBIX COCTOSHUAX U MX aTOMHO MOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.



1.
2.
3.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.
Ha6monenue nuddysum.
HaoGimoienue siBeHHA, 00BACHIIONUXCS MPUTSHKEHUEM HIIA OTTAIKUBAHHUEM YaCTHIL BEIIECTBA.

Jlabopamopuusie pabomot u onvimol.

1.
2.
3.

Onenka AuaMerpa aroMa METOI0M PSJIOB (C UCIOJIb30BaHUEM (oTorpaduii).
OnbITHI 10 HAOTIOICHHUIO TETIOBOTO PACIIMPEHHSI Ta30B.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

Paznen 3. /IBu:keHHe U B3auMO/ieiicTBHE TeJl.

Mexanuueckoe nBukeHue. PaBHoMepHOe 1 HepaBHOMEpHOE JIBUKeHUE. CKopocTh. CpeHss CKOPOCTh P HEPABHOMEPHOM JIBUKEHUU. Pacuér
MyTU U BPEMEHH JIBUKCHHUSI.

SIBnenune HHCPLUH. 3akoH HWHCPLUH. B32H/IMOI[CI71CTBHC TCJI KaK MIpU4YruHa USMCHCHUSA CKOPOCTHU ABUKCHUA TCJI. Macca kak MEpa HHECPTHOCTHU TECJ1A.
[TnotHOCTH BemiecTBa. CBsA3b MIIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00bEMA BEIECTBA.

Cuwita kak xapakTepuCTHKa B3aumojeicTBus ten. Cuiia ynpyroctu u 3akoH ['yka. M3aMepenHue cuiibl ¢ MOMOIIBIO JTUHAMOMETpA. SIBlIeHHE
TArOTeHUs1 U cuia Tsokectu. Cuna TskecTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocts. ClioKeHUE CUJI, HANPABICHHBIX MO OJAHOW MPSIMOM.
PaBnogeiictByromas cuit. Cuna tpeHus. TpeHue CKONbKEHUs U TpeHue Nokos. TpeHue B IpupoJie U TEXHUKE.

Hemoncmpayuu.

ok wdE

HaGmnronenrne MexaHHYECKOIO IBYDKEHUS TEa.

N3mepenne ckopocTu MpsIMOJIMHEMHOTO JIBUYKEHUS.
Habmtoienue siBJIeHUS] HHEPIIHH.

HalGnronenne naMeHeHus: CKOpOCTH TIPU B3aMMOICHCTBUH TEJL.
CpaBHeHME Macc MO B3aUMOJACHCTBUIO TEIL.

CrnosxeHue Cul, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

JIaﬁopamopnbte pabomul u onvimol.

arONE

Onpenenenre CKOPOCTH PaBHOMEPHOTO IBUKEHUS (IIapHKa B )KUIKOCTH, MOJIETH 3JIEKTPUUYECKOI0 aBTOMOOMIIA U TaK Jajiee).
Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHs Opycka WM IapuKa 110 HAKIOHHOM MJI0CKOCTH.

Omnpenenenue IOTHOCTU TBEPAOIO TeNA.

OmnbITH, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD pacTskeHHd (1edopMaliiy) IpyKUHBI OT MPUI0KEHHON CHUJIBL.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHSI OT Beca Tejla U XapaKTepa COIPHUKACAIOIINXCS TOBEPXHOCTEH.

Paspnen 4. laBienue TBEPABIX TeJl, :KUAKOCTENH U ra3oB.



Jasnenue. CriocoObl yMEHBIICHUS U yBeIWYeHHs AaBiieHus. J[aBnenue raza. 3aBUCMMOCTD JaBJIeHUs ra3a oT 00béMa, Temnepatypsl. [lepenaya
JaBlieHUs] TBEPABIMU TEJIaMH, KUAKOCTAMH M razamu. 3akoH [lackans. [THeBMaTuueckue MammHbl. 3aBUCUMOCTD JIABJICHUS KHUJKOCTU OT TNIyOWHBI.
I'unpocratuueckuii napanoke. Coobmaromuecs cocynbl. ['uapaBinueckre MeXaHU3MBI.

Atmocdepa 3emnn u atmocdepHoe naBieHue. IlpuumHbl cymecTBoBaHMs BO3AyHmIHON oOonouku 3emiu. Ombir Toppuuerm. M3mepenue
aTMochepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(EpPHOro JaBJiIeHUs OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! a1 uamepeHus: arMochepHOro JaBICHHUS.

JelicTBUE XUIKOCTH W Ta3a Ha MOrPyXEHHOE B HUX Teno. BeitamkuBaromas (apxumenoBa) cwia. 3akoH Apxumena. I[lnaBanue Ted.
BosnyxonnaBanue.

Hemoncmpayuu.
1. 3aBucUMOCTbH aBJIEHUS ra3a OT TEMIIEPATYPHI.
[lepenaua naBaeHUs KUIKOCTHIO U Fa30M.
Coobmmarommecst Cocyabl.
I'mapaBnuueckuii npecc.
[IposiBnenue nericTBUs aTMOC(HEPHOTO ABICHHMS.
3aBHCHMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHON YaCcTH TeNa U TUIOTHOCTH YKUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIECH CUJIbI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBue miaBaHus TeN: MJIaBaHUE WX MOTPY>KEHHUE TeJl B 3aBUCUMOCTH OT COOTHOLLEHHUS IJIOTHOCTEN TeJa U KUJIKOCTH.
Jlaﬁopamopmﬂe pabdomot u onvimol.
1. MUccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa NMOTPyKEHHON B )KUJIKOCTh YaCTH Tela.
2. OmnpeneneHre BHITAIKUBAIOIIEH CHIIBI, IEHCTBYIOIECH Ha TEJO, MOTPYKEHHOE B )KHUIIKOCTD.
3. TlpoBepka HE3aBUCUMOCTHU BHITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TETO B KUAKOCTH, OT MACCHI TEla.
4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAIIKUBAIONICH CHUJIBI, JEUCTBYIOIIEH HA TEJIO B XHUIKOCTH, OT 00BbEMa MOTPYKEHHOU B
AKUJKOCTh YaCTH TeJla U OT INIOTHOCTH KUJKOCTH.
5. KoHcTpynpoBanue apeoMeTpa Uil KOHCTPYHPOBAHUE JIOJKH U ONIpeiesieHue e€ rpy30noIbEMHOCTH.

Nk~ WN

Pa3nesn 5. PaGoTa n MomiHOCTh. JDHeprusi.

Mexannueckasi pabota. MOITHOCTb.

[TpocThie MexaHU3MBI: pblyar, 0J0K, HAKJIIOHHAs MII0cKocTh. [IpaBuiio paBHOBecHs prruara. [IpuMeHeHne mpaBuiia paBHOBECHSI pplyara K OJIOKY.
«3onotoe npasuinoy» mexanuku. KIIJ] mpocteix Mmexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannyeckas sHeprus. Kunetndeckas m noteHuMaibHas 3Heprus. lIpeBpamenne oHOrO BHJIa MEXaHWYECKOM 3HEPrHMU B JIPYrol. 3aKoH
COXpaHEHUs DHEPTUH B MEXAHHUKE.

Hemoncmpayuu.
1. Ilpumepsl MPOCTHIX MEXAHU3MOB.



Jlabopamopnwvie pabomot u onvimeol.

1. Omnpenenenue paboTHI CUIIBI TPEHHSI TPU PABHOMEPHOM JBIKEHHH TeJIa 10 TOPU30HTAIBHOMN MOBEPXHOCTH.
2. WccnenoBanue ycliOBU paBHOBECUS pblyara.

3. Namepenue KIIJ] HaKIIOHHOM IIOCKOCTH.

4. V3y4yeHue 3aKOHA COXPAHEHHS] MEXaHUYECKOW IHEPTHH.

8 KUIACC

Pa3gen 6. TensioBbIe IBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJCKYJISIPHO-KMHETHYECKON TEOpUU CTPOCHHs BemiecTBa. Macca M pa3mepbl aroMOB W MOJEKyl. OTBITHI,
MIOATBEPKIAIOIINE OCHOBHBIE MOJI0KEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU.

Monenu TBEPAOTO, XKHUAKOTO M Ta3000pa3HOro coCTossHWM BemectBa. Kpucrammmdeckue u amopdubie Tena. OOBsSCHEHUE CBOWCTB Ta30B,
AKUIKOCTEN U TBEPABIX TEJ HA OCHOBE MOJI0KEHUIM MOJIEKYIIPHO-KMHETUYECKOM Teopuu. CMaurBaHUE U KallWJUISIPHbBIE SIBJICHUS. TEeII0BO€ paclliupeHne
U CXKaTHeE.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JABMKEHHUsS YacTUll. BHyTpenHsst sHeprus. CrocoObl M3MEHEHHUsS] BHYTPEHHEH
SHEPTUHM: TEIUIONepeaya U coBepiieHrne padboTel. Bubl Termonepenayu: TEIIONPOBOAHOCTb, KOHBEKIIUS, U3ITyUCHHE.

KonunuecTBo TemnoTel. Y aenbHas TeI0EMKOCTh BelllecTBa. TermiooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHUE TerioBoro Oananca. [1naBnenue
Y OTBEPJICBAHHE KPHUCTAUIMYECKUX BEIIECTB. YJenbHas TeruioTa miasiieHus. [lapooOpa3zoBanue u xonaeHcamnus. Mcnapenune. Kunenue. Y enbHas
TeIUI0Ta NapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT aTMOC(EPHOTO 1aBICHUSI.

BrnaxnocTs Bo3ayXa.

DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunnumner padoTs! TeroBsix Asuratenei KIIJ rermoBoro asurarens. TenaoBeie BUTAaTEIN U 3aIIUTa OKPYKAIOMIEH CPEJIbI.

3aKOH COXpaHEHUs U MPEBPAILCHHs SHEPTUU B TEIUIOBBIX IPOLIECCaX.

Hemoncmpayuu.

1. HaGmoneHne 6pOyHOBCKOTO JIBHKEHUS.

Habmonenue nupdysumn.

Habmnronenue siBiieHU cMaunBaHUs U KalTWJUISIPHBIX SIBICHUM.

HaGntoneHue TerioBoro pacumpeHust Tel.

V3meHeHne naBneHus ra3a Mpu n3MeHeHHH 00hEMa 1 HarpeBaHUH MITH OXJIAXKICHUH.
IIpaBuia u3MepeHus: TeMreparypsl.

Bunael Terionepenayu.

OxJnax7eHre Ipu COBEPLICHUN PaOOTHI.

HarpeBanue nipu coBepiieHHH padOThl BHEITHUMH CHITAMHU.

©CoNoR~WN



10. CpaBHeHue TEMIIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HaGmroneHue KUTICHUSI.

12. HabmroneHre mOCTOSTHCTBA TEMITEPATyphl MU IJIaBICHUU.

13. Mopjenu TemIoBBIX IBUTATEICH.

Jlabopamopnwvie pabomot u onvimeol.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.

OnpIThI 10 BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WM caxapa.

OnbITHI 10 HAOTIOICHHUIO TETJIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

Omnpenenenue AaBieHUs BO3yXa B OayUIOHE MITIPHIIA.

OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3AyXa OT €ro 00bEMa U HArpeBaHUs W OXJIAXKICHHUS.
[IpoBepka rumoTe3bl TMHEHHOW 3aBUCUMOCTH ITTMHBI CTOJIOMKA KUKOCTH B TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.
HaGiroienne n3MeHeHusl BHYTPCHHEH SHEPTUH Tella B pe3y/IbTaTe TEIUIONepeaun U PaOOThl BHEITHUX CHIL.
HccnenoBanue siBieHus TEIooOMeHa Mpy CMEIIMBAHUH XOJIOIHOM U Topsiueid BOJBIL.

OrmpesenieHne KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOU MPHU TEMI000MEHE C HArPEThIM METALTUYECKUM ITHIMHIPOM.
0. Ompenenenuie yaeabHOM TEIIOEMKOCTH BEILIECTBA.

11. WccnenoBanue npoiiecca HCHapeHHUs.

12. OmnpeneneHrie OTHOCUTEIBHON BIKHOCTU BO3yXa.

13. Omnpenenenue yaenbHON TETIOTHI TUIABJICHUS JIbJIA.

BoOoo~NoOR~WNE

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

OnexTpu3zaiys Tei. /[Ba poaa sneKTpuyeckux 3apsaaoB. BzanmoaelicTeue 3apspkeHHbIX Tell. 3akoH KynoHa (3aBUCMMOCTD CHITBI B3aUMOJIHCTBUS
3apsKEHHBIX T€J OT BEJIMYMHBI 3apSAJA0B U PACCTOSIHUS MEKIY TEJIaMu).

OnexTpudeckoe nosie. Hanpssk€HHOCTD anekTpuueckoro noist. [IpuHIun cynepno3uiuy 3JIeKTpUUecKuX moJieil (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu anekrpudeckux 3apsaoB. DieMeHTapHbIN anekTpuueckuit 3apsa. Ctpoenue aroma. [IpoBOIHUKY U TUANEKTPUKU. 3aKOH COXPaHEHUS
NIEKTPUYECKOTO 3apsa.

DNEKTPUUECKUI TOK. YCJOBHUSI CYIIECTBOBAHHUS DJIEKTPUUECKOTO0 TOKAa. VICTOYHHMKM MOCTOSHHOTO TOKa. JIEMCTBUS SJIEKTPUUYECKOTO TOKa
(TeroBoe, XUMUYECKOE, MarHUTHOE). DJIEKTPUUECKUH TOK B )KUIKOCTAX U rasax.

Dnektpuueckas 1emnb. Cua Toka. DiekTpuueckoe HanpsbkeHne. ConpoTHBIICHUE TPOBOIHUKA. Y IETTbHOE COMPOTUBIIEHKE BelecTBa. 3akoH Oma
1uid ydacTtka nenu. [locnenoBaTenbHOE U apajlIeIbHOE COEAMHEHUE IPOBOIHUKOB.

Pabora u MOIIHOCTE AneKTpuyeckoro Toka. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu U MOTPeOUTEeNH 3JEKTPUUECKON SHEPruu B OBITY.
Kopotkoe 3aMbIkaHue.

[ToctositHHbIE MarHUTHI. B3auMoielicTBUE MOCTOSIHHBIX MarHUTOB. MaruutHoe noje. MaruutHoe nose 3emMiid U ero 3HaueHue JJIs KU3HU Ha
3emite. OnbIT DpcTena. MarHUTHOE M0JI€ JIEKTPUUECKOro ToKa. [[puMeHenne 371eKTpoMaraiuToB B TEXHUKE. J[elicTBHE MarHUTHOTO T0JIS1 HA IIPOBOJHUK
C TOKOM. DJIEKTPO/IBUraTelb MOCTOSHHOTO TOKa. Vcrnoiabp30BaHue 37€KTpoABUTaTeNeil B TEXHUUECKUX YCTPOUCTBAX U Ha TPAHCIIOPTE.
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Omnbiter @apajes. SABnenue snekrpomarauTHOM HHAYKIMH. [IpaBuio JIenmna. Dnexkrporeneparop. CriocoObI MOTYYSHUS dJEKTPUUECKON SHEPTHH.
DNEKTPOCTAHIINK Ha BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DnekTpu3anus Tenl.

JIBa pojia JIEKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
Y CTpolCTBO M IEMCTBUE AIIEKTPOCKOTIA.

OnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHUs IIEKTPUUECKUX 3apsI0B.

[IpoBOAHMKYN U AUDIICKTPUKH.

MopenupoBaHue CUIIOBBIX JIUHUH 3JIEKTPUUYECKOTO MOJIS.

HcTOYHMKH MOCTOSHHOTO TOKA.

JlericTBuUs 2IIEKTPUYECKOTO TOKA.

DNEeKTPUYECKHUI TOK B JKUJIKOCTH.

I"a3oBbIl pazps.

N3mepenne cuiibl TOka aMIepMETPOM.

N3mepenne 31eKTpuyecKOoro HarpsKEHNs BOJIbTMETPOM.

Peocrar u marasuH COnpOTUBIICHUN.

B3aumMopeiicTBre MOCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3JICICHHS TIOJTI0COB MarHUTa.
MopenupoBaHrue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

OmnsIT OpcTena.

MarsuTHo€e noje Toka. JIeKTPOMarHur.

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DNEeKTpOABUTATEIb IOCTOSIHHOTO TOKA.

UccnenoBanue siBIeHUs 3J€KTPOMAarHUTHON WHIYKITUH.

Omnbrtel @apanes.

3aBUCHMOCTD HaIIPaBJIEHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

1. OmnbIThl O HAOIIOICHUIO AIIEKTPU3ALIUN TNl MHAYKIIMEH U TIPU COMPUKOCHOBEHUH.
2. MHccnemnoBanue AEUCTBHS ICKTPUYSCKOTO OIS HA TPOBOIHUKH M IUAJICKTPUKH.
3. CoOopxka u mpoBepka pabOThI ATEKTPUUECKON LTI TOCTOSIHHOTO TOKA.

4. W3mepenHue u peryaupoBaHue CHUIIBI TOKA.

CoNoOA~WNE

NNNNNRPRPRREPERERERRRRERE
PONPOOOONOORAWNEO
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5. H3mepeHue u peryianupoBaHuE HAPSIKEHUS.
6. HccnemnoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HANIPSHKEHUS Ha PE3UCTOPE.
7.  OmbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD IEKTPUYECKOTO COMPOTUBICHUS TPOBOJHHUKA OT €T0 JUTHHBI, ITOMAAHN TONEPEYHOr0 CEYeHUS U

Marepuaia.

8. IIpoBepka mpaBuia CI0KEHUs HANPSHKEHUH MPU MOCIIEI0BATEIbHOM COEIMHEHHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Ui CUJIbI TOKA [IPU MapaICIbBHOM COEMHEHUN PE3UCTOPOB.

10. Omnpenenenue paboOThI HIEKTPUYECKOIO TOKA, UIIYILIETO Yepe3 PE3UCTOP.

11. OmnpeneneHuie MOIIHOCTH 3JIEKTPUUECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HalpsHKEHUS Ha Heil.

13. Omnpenenenne KIIJI narpeBarens.

14. HccnenoBaHue MarHUTHOTO B3aMMOAEHUCTBUS MOCTOSTHHBIX MarHUTOB.

15. I/I3yquHe MAaramMTHOI'O IIOJIA NOCTOAHHBIX MArHuTOB IIPU UX O6”I)GI[I/IHCHI/II/I " pasaCIICHUN.

16. HccnenoBaHue AeHCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OHI)ITBI, ACMOHCTPpHUPYIOIIUEC 3aBUCUMOCTL CHJIBI B38.PIMOI[CI>1CTBI/I$I KaTyllKyu ¢ TOKOM M MAariuTa OT CHJIBI TOKa W HaIllpaBJICHUA TOKa B

KaTyHIKe.

TOKa.

18. M3yueHue AelicTBUS MArHUTHOTO IOJISE HA TPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue U U3ydeHHE pabOThI AJIEKTPOIBUTATEIS.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTaHOBKH.

21. OnbIThI 110 UCCIIEAOBAHUIO SBJICHUS IEKTPOMAarHUTHON MHAYKLUH: UCCIE0BAaHNE U3MEHEHUI 3HAaUE€HUS U HANpPaBJICHUS UHIYKLIMOHHOTO

9 KJIACC

Pasngea 8. Mexanunueckue siBJIeHHA.
Mexanudeckoe nBHkeHue. MarepuanbHas Touka. Cucrema oTcu€ra. OTHOCHUTENBHOCTh MEXAaHUYECKOTO JBWXKEHHUS. PaBHOMepHOE

HpﬂMOHHHeﬁHOC JABHXKXCHUC. HepaBHOMCpHOC HpHMOHHHeﬁHOG JBUXKCHUC. CpeI[HSISI 1 MI'HOBCHHAaA CKOPOCTH TCJIa ITPU HEPABHOMEPHOM JIBUKCHHUH.

VYckopenue. PaBHOyckopeHHOE psiMosInHeHOe BMmxeHne. CBobogHoe najgenue. OnbiThl ["anumnes.

PaBHOMepHOE BHkKEHME IO OKpYy)HOCTH. [lepnon u yacrora oOpamenus. JInneitHas u yriaosas ckopocTu. LleHTpocTpeMHUTeNnbHOE YCKOPEHHUE.
Ilepssriit 3akoH Herorona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [IpuHuyn cynepnosuuuu cui.

Cwita ynpyroctu. 3akoH ['yka. Cuita TpeHus: CHjla TPEHHSI CKOJIBKEHHUSI, CHJIa TPEHMS MIOKOsI, IPYryue BUIbI TPEHUS.

Cuna TSDKeCTH U 3aKOH BCEMHPHOTO TATOTEHUs. Y CKopeHHe cBoOoHOro najneHus. Jpmwkenue mianet Bokpyr Connna. IlepBas kocMudeckast

cKopocTh. HeBecoMOCTh U meperpy3KH.

PaBHOBecue marepuanbHON TOYKU. AOGCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOro Tela ¢ 3aKPEIUIEHHON OChI0 BpalieHus. MOMEHT CHIIBL.

LlenTp TsoxecTy.

11



Hmnynec Tena. M3menenue umiynsca. Mnynsc cuiibl. 3aKOH COXpaHEHMs UMITYJIbCa. PeakTUBHOE IBUYKEHUE.

Mexanuueckasi paboTa U MOImHOCTh. Pabora cui TspKecTH, ynpyroctd, TpeHus. CBa3p 3Hepruu u paboTel. [loTeHnmanbHas SHEprus Tena,
MIOJHATOI0 HAJl IOBEPXHOCTHIO 3eMiIH. [loTeHnnanbHas sHeprus cxaroil npyxunsl. Knnerndeckas sneprus. TeopeMa 0 KHHETUYECKOW YHEPTUH. 3aKOH
COXpaHEHUs1 MEXaHUYECKOU YHEPTHH.

Hemoncmpayuu.

1. HaGmroneHrne MEXaHUYECKOTO JIBUXKEHUS TeJla OTHOCUTEILHO Pa3HBIX Tell OTCUETA.

2. CpaBHEHHUE MyTeH U TPACKTOPHIA ABMKEHHS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX Te OTCUETA.

3. H3MepeHue CKOPOCTH U YCKOPEHUS IPSIMOIMHEHHOTO ABHKEHUS.

4. VccnepoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKEHHUSL.

5. HaOntonenue qBUKEHHS TeJa MO OKPY>KHOCTH.

6. HaOnronenne MexaHMYECKUX SIBICHHM, MPOUCXOAIIMX B cUcTeMe oTcuéra «Temexkay mpu e€ paBHOMEPHOM M YCKOPEHHOM JBHIKEHHUH
OTHOCHUTENbHO KabuHeTa (PU3MKHU.

7. 3aBHUCUMOCTb YCKOpPEHUS TeJla OT MAcCChl TeJIa U AEHCTBYIOLIEH HA HErO CUIIBIL.

8. HalOnronenue paBeHCTBa CUJ MPU B3aUMOACHCTBUU TEl.

9. H3meHnenwue Beca Tela Ipu YCKOPEHHOM JIBHYKCHHH.

10. Ilepenaya umiynbca Mpu B3aUMOICHCTBUU Tell.

11. IlpeoGpa3oBaHUs SHEPTHH IPHU B3AUMOJICHCTBUHU TEJI.

12. CoxpaHeHue UMMysbca Mpu HEYIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHenune uMmyibca Ipu aOCOIOTHO YIIPYTrOM B3aUMOICHCTBUH.

14. HabGmroneHue peakTUBHOTO ABUKCHHUS.

15. CoxpaHeHue MeXaHUYeCKOW SHEPruu Npu CBOOOAHOM Ma/IEeHUN.

16. CoxpaHeHue MeXaHUYECKON SHEPTHH MIPU ABMKEHUH TeJla MO AeHCTBUEM NPYKUHBI.

Jlabopamopnuvie pabomovt u onvimol.

1. KoHcTpynpoBaHue TpakTa JUlsl pa3roHa U JajdbHEHIIero paBHOMEPHOI'O IBUKEHUS [IAPHKA UITH TEJIEKKH.

2. OmnpeneneHne CpeaHEN CKOPOCTH CKOIBKEHUS OpyCcKa MM IBUKCHUS IIapHUKa MO0 HAKJIOHHOW TUTIOCKOCTH.

3. Ompenenenue ycKOpeHUs Tella PU paBHOYCKOPEHHOM JIBUKEHUH 10 HAKIIOHHOH MJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 Ha4albHON CKOPOCTH.

5. IlpoBepka rumoTresbl: €Clii MPH PaBHOYCKOPEHHOM JIBI)KEHUHM 0€3 HaualbHOM CKOPOCTH IMYTH OTHOCSTCS KakK psi HEUETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHHS CKOJIBKEHHUS OT CHITBI HOPMAJIbHOT'O JIaBJICHHUS.

7. Omnpenenenre kKodppuimeHTa TPEHHUS CKOITBKCHHSI.

8. Omnpenenenue KECTKOCTU MPY>KUHBI.

9. Onpenenenne pabOTHI CHITBI TPEHUS TIPU PABHOMEPHOM JIBUYKEHUH TeJa MO0 TOPH30HTAIEHOM MOBEPXHOCTH.
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10. Ompenenenuie paboOThI CUIIBI YIIPYTOCTH IIPU MOABEME IPy3a ¢ UCIOIB30BAHUEM HEMOIBUKHOTO U TIOJBUKHOTO OJIOKOB.
11. W3ydenwue 3akOoHa COXpAaHEHUS SHEPTHUHU.

Pa3nen 9. Mexannuyeckue KoJ1e0aHHUA U BOJHBI.

Konebarenbroe aeuxenne. OCHOBHBIC XapaKTEPUCTUKHU KOJIEOaHUI: IEpHUO/I, YaCTOTa, aMIUTMTYa. MaTeMaTH4eCKui U MPY>KMHHBIA MasSTHUKH.
[IpeBpareHue sHEPruu Ipu KOIeOATSIIEHOM JIBHKESHUH.

3aryxaromue KojeObanus. BeiHyX)aeHHBIC KojieOaHus. Pesonanc. Mexanumdeckue BOiHBL. CBOMCTBa MeXaHWUYeCKMX BOJH. [IpomosnbHBIC M
IIOIIEPEYHbIE BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTH €€ paclpoCTpaHeHus. MeXaHn4eCKHe BOJIHBI B TBEPIOM TelE, CEHCMUYECKUE BOJIHBI.

3ByK. ' poMKOCTB 3ByKa M BbicOoTa ToHa. OTpaxkeHue 3Byka. MIHGpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOGnronenue KojeOaHMIA TN MO/ IEHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habnronenne BBIHYXICHHBIX KOJeOaHUI U pe30HaHCca.

PacmipocTpanenue mpooabHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).

Habnronenne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlaﬁopamopmﬂe pabdomot u onvimol.

Omnpenenenre 4acTOThl U Mepro/ia KoueOaHuil MaTeMaTH4eCKOro MasiTHUKA.

Onpenenenre 4acToThl U Mepro/ia KoueOaHuil MpyKUHHOTO MasgTHHKA.

HccnenoBanue 3aBUCUMOCTHY TieproAa KoJaeOaHUu OIBEIIICHHOTO K HUTHU TPpy3a OT JITMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH NIepHoAa KojaeOaHU| NPy KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka HE3aBUCUMOCTH MEepHO/Ia KoJieOaHH rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl rpy3a.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IIEpHo/ia KoieOaHu NPYKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI.
W3mepeHue yckopeHHst CBOOOHOTO MaJIeHHUS.

SRS RN

NoabkowhE

Paznes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJTHBI.

3H€KTpOM3FHHTHO€ I10JIC. SHCKTPOMaFHI/ITHLIe BoiHbl. CBOMCTBA SJICKTPOMArHMTHBIX BOJIH. Ixana OJICKTPOMArHMTHBIX BOJIH. Hcnonap3oBanne
AJIEKTPOMAarHUTHBIX BOJIH AJIsI COTOBOM CBSI3U.

DJeKTpoMarHuTHas npupoa ceeta. CKkopocTh cBeTa. BoTHOBBIE CBOKCTBA CBETA.

Hemoncmpayuu.
1. CgoiicTBa AMEKTPOMATHUTHBIX BOJIH.
2. BonHOBBIE CBOCTBA CBETA.
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Jlabopamopnwvie pabomot u onvimeol.
1. U3ydeHwe CBONCTB 3JEKTPOMArHUTHBIX BOJH C IMMOMOIIBI0 MOOMIBHOTO TesnedoHa.

Pa3nen 11. CBeToBbIe siBICHHS.

JlydeBasg monensb cBera. Mcrounuku cBeta. [IpsmMonuneitHoe pacnpoctpanenue csera. 3atMmenus: Connna u JIynel. Otpaxenue ceera. [lnockoe
3epKajio. 3aKOH OTPaKEHMsI CBETA.

[Ipenomiienue cBeta. 3akoH IMpesiomiieHus cBeta. [lonHoe BHyTpeHHee oTpakeHue cBeTa. Vcrnoap3oBaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xon nydeit B auH3e. Ontudeckas cuctema (oToarmapara, MUKpOCKONa U Tejeckomna. [1a3 kak onTudeckas cucrema. binsopykocts u
JATbHO30PKOCTb.

Pasnosxxenue 6enoro ceera B ciekTp. OnbiTel HptoToHa. CriojkeHne CIeKTPalbHBIX 1[BETOB. Jlucepcus cBeTa.

Hemoncmpayuu.

1. IlpsmonuHeliHOE pacipoCTpaHEHHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonyuyenue n300paskeHHit B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTruyeckuii CBETOBO/I.

Xon nydeit B cobuparoieit muH3e.

Xox Jydell B pacCEenBaroLEeH JIMH3E.

[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.

. Ilpunnun nelictBus ¢potoannapara, MUKpOCKOIA U TEJIECKOIA.

10. Mopens riasza.

11. Pasnoxenue 0enoro cBeTa B CIEKTP.

12. TlonydeHue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuvie padbomut u onvimol.

HccnegoBanue 3aBUCUMOCTH yIJla OTPa)KEHUsI CBETOBOTO JIyda OT yriia MaJeHHus..
N3yuenune xapakTepUCTHK U300paKEHUSI PEeIMETa B TIJIOCKOM 3€pKale.
HccnegoBanue 3aBUCMMOCTH yTIJia MPEJIOMIIEHUSI CBETOBOIO JIyya OT YIJIa MMa/IeHUsI Ha TPAaHUIE «BO3AYX—CTEKIIOM.
[Tonyuenne n300pakeHHI ¢ TOMOIIBIO COOMPAIOIICH JTNH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.
OnbITHI 110 Pa3JIKEHUIO OEJI0Tr0 CBETa B CIIEKTP.

OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUH Yepe3 IBETOBbIC (DUIBTPHI.

CoNoORWN

NoabkowhE
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Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnbwiThl Pe3epdopaa u muianerapaas mojaens aroma. Moaens atoma bopa. Mcnyckanue u noromieHue cBeta aromoM. Kantel. JIuneigareie
CIEKTpHI.

PagnoaktuBHOCTh. Anbda, Oera- W ramma-uzinydeHus. Crtpoenue aTomMHOro sapa. HykinoHHas Mojenb aToMHOTo sipa. M30TOmbI
PannoaktusHbie npeBpanienus. Ileproa nonypacnana arTOMHBIX A11€p.

Snepuble peakuuu. 3aKOHBI COXPAHEHMS 3apsJ0BOTO M MAacCOBOI'O YMCE. DHEPIHs CBS3M aTOMHBIX sijiep. CBsi3b Macchl U 3Hepruu. Peakiuu
cuHTe3a U aeneHus saep. Mcrounnku sneprun ConaHua U 3BE37.

Snepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U31y4YEHUN HA )KUBBIC OPIaHU3MBI.

Hemoncmpayuu.

CrexTpsbl U3JIy4eHHs U TOTJIOLIEHHUS.

CrieKTphl pa3aryuHbIX I'a30B.

CrnexTp BomopoJa.

HaGimrotenue TpekoB B kamepe BuibcoHa.

PaGota cuérurka MOHU3UPYIOMINUX U3TYyYCHHH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U IPOAYKTOB.
ﬂaﬁopamopnbte pabomot u onvimeol.

1. HaOnroneHue CIUTONIHBIX M TMHEHYATHIX CIIEKTPOB U3ITYUYCHUSI.
2. MHccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY IyTH (110 poTorpadusim).
3. H3mepenue paanoakTHBHOTO (OHA.

ouhkwdE

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENEHO-00001IAIOLTNI MOAYIE IPEAHA3HAYECH JUISI CHCTEMATU3alUN U 0000IIEHHSI TPEIMETHOTO COAECP)KaHUS M OIBITA AEATEIbHOCTH,
NpUOOPETEHHOTO TPU W3YYEHHH BCEro Kypca (HU3WKH, a TaKXKe IS MOJITOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMEHY IO (U3WKE s
o0yyaroImuxcs, BEIOpPaBIIMX 3TOT yU4eOHBIH Mpeamer.

[Tpy u3y4eHnn JAaHHOTO MOYJS PEATN3YIOTCS M CUCTEMATH3UPYIOTCS BHIIBI IEATEIILHOCTH, HA OCHOBE KOTOPBIX 00ECTIEYMBACTCS JOCTIIKEHHUE
NPEIMETHBIX W MeETalpeIMEeTHbIX IUIAaHUPYEMBIX pPE3YyJIbTaTOB 00ydeHus, (OpMHUPYETCs eCTeCTBEHHOHAy4yHas IPAMOTHOCTb: OCBOCHHE Hay4YHBIX
METOIOB UCCIICOBAHUS SIBJICHUN TPUPO/IBI ¥ TEXHUKH, OBJIAZICHUE YMEHUSMH OOBSICHATD (PU3MUYECKHE SIBICHUS, IPUMEHSIS TIOJTydeHHBIC 3HAHUS, PeIIaTh
3aJ]auy, B TOM YHCJIe KaUeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[TpuHIIMNHATBHO AESITETBHOCTHBIA XapaKTep JAaHHOTO pasfielia pealn3yercs 3a CYET TOro, YTO 00YJArOIINECs BHITOTHSIOT 3a/1aHuUs, B KOTOPBIX
UM TIpeIaraeTcs:

Ha OCHOBE TTOJTY9E€HHBIX 3HAHUH pacrlo3HaBaTh U HAYYHO OOBSCHATH (PH3MUECKUE SIBIICHHUS B OKPYKAIOIIEH MTPUPO/Ie U TIOBCEHEBHOM KI3HH,

UCIOJIb30BaTh HAayYHbIE METOJbl MCCIEeNOBaHUA (DPU3MUYECKUX SBJICHHUH, B TOM YHWCIE I NPOBEPKU TMIIOTE3 M MOJYyYEHHS TEOPETUYECKHX
BBIBOJIOB;
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00BACHATH Hay4YHBbIC OCHOBEI HauOosiee BaKHBIX ,Z[OCTH)I(GHPII;'I COBpPEMEHHBIX TCXHOHOFHﬁ, HAIIpuMEpP, IMPAKTHYCCKOI'0 MCII0JIb30BaHUA
PAa3JIMYHBIX UCTOYHUKOB SHCPIrU HAa OCHOBC 3daKOHA MMPECBPAICHUA U COXPAHCHHA BCCX M3BCCTHBIX BUAOB SHCPTHHU.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

W3ydenne Hu3MKK Ha YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs HANPABICHO HA JOCTHUIKCHHE JTMYHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX
00pa3oBaTelIbHBIX PE3yJIbTATOB.

B pe3ynbraTe nzyuenus Gpu3NKu Ha ypOBHE OCHOBHOTO 0011eTro 00pa3oBaHus y o0y4aromerocs 0yayT chopMupoBaHbl CIEAYIOMINE TUYHOCTHBIC
pe3yJbTaThl B 4aCTH:

. 1) naTpHOTHYECKOr0 BOCIUTAHUS:

. IIPOSIBJICHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PM3NYECKOM HayKH;

. [EHHOCTHOE OTHOIICHHUE K TOCTHYKEHUSIM POCCUHCKUX YIEHBIX-(DU3HUKOB;

. 2) rpaskIaHCKOT0 U TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

. TFOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCY)KJIE€HUM OOIIECTBEHHO 3HAYMMBIX U 3TUYECKUX IMpPOOJIEM, CBA3aHHBIX C NPAKTUYECKUM
IPUMEHEHHUEM JIOCTHKEHUN (HU3UKY;

. OCO3HaHHE BAXKHOCTU MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B JESATENILHOCTH YUYEHOTO;

. 3) 3cTeTHYECKOro BOCIIUTAHMS:

. BOCIPUATHE ICTETUYECKUX KauecTB (PU3MUECKON HAyKU: €€ TapMOHUYHOIO [TIOCTPOECHHUSI, CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

. OCO3HAHME IICHHOCTH (PU3MYECKOW HAYKM KaK MOIIHOTO WHCTPYMEHTa MO3HAHWS MHpPA, OCHOBBI PA3BUTHUSI TEXHOJIOTWH, BaKHEUIIECH
COCTaBJISIOLIEH KYJIbTYpHI,

. pa3BUTHE HAyYHOU JTF0O03HATEIBLHOCTH, HHTEpPECA K MCCIIEI0BATENbCKON eI TEIbHOCTH;

. 5) popmupoBaHus KyJbTYpPBbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONONYYHS:

. OCO3HaHHE LIEHHOCTU 0e30macHoro o0pas3a *KHU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHPE, BaXKHOCTHU MpaBuJl 0€30I1aCHOTO MTOBEACHHUS
Ha TPaHCIIOPTE, Ha JIOPOTax, C AEKTPUUECKUM U TETJIOBBIM 000pYI0BaHUEM B IOMAIIHUX YCIOBUSX;

. c(OpMHUPOBAHHOCTH HABbIKA pe(IIEKCHH, TPU3HAHNE CBOETO MPaBa Ha OLIMOKY M TAaKOTO K€ IIpaBa y IPyroro 4yeloBeKa;

. 6) TpyaoBOro BOCIIUTAHUSA:

. aKTUBHOE Y4acTHE B PEIIEHUHU NPAaKTUYECKUX 33/1a4 (B paMKax ceMbH, 00pa30BaTeIbHON OpraHU3aliu, ropoJa, Kpas) TEXHOJIOTHYeCKON
U COLIMAJIbHON HAINpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCie U (U3NIECKUX 3HAHUH;

. MHTEpPEC K MPaKTUUECKOMY U3YUEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

. 7) 3K0I0THYECKOr0 BOCTIMTAHUSA

. OpHUEHTAIlMs Ha MpUMEHEHNe (PU3NYECKUX 3HAHUM IJs pelieHus 3a1ad B 00JIacTH OKpY’Karolled Cpebl, MIaHUPOBAaHUS MOCTYIKOB U
OLIEHKH UX BO3MOJKHBIX MIOCJIEICTBUN I OKPYXKArOIIEeH Cpeibl;

. 0CO3HaHUeE T100aIbHOI0 XapaKkTepa dKOJOTHYECKUX MPOo0sieM U MyTeil UX pelIeHHs;

. 8) aganTannu K M3MEHSIOIMMCS YCJIOBHAM CONMAJIBLHON M PUPOIHOM CPeAbI:
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. NOTPeOHOCTh BO B3aMMOJAEHUCTBUM NPH BBHIIOJHEHUU HCCIEIOBAaHUN U MPOEKTOB (U3NYECKOI HAIPABICHHOCTH, OTKPBITOCTh OIBITY U
3HaHUAM JPYTHX;

. IIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeSTEIbHOCTD;

. noTpeOHOCTh B (JOPMHUPOBAHUHM HOBBIX 3HAHUH, B TOM uuciie (HOpMyIupOBaTh MJEH, MOHSTHUS, TUIIOTE3bl O (PU3NUECKUX OOBEKTAX U
SBJICHUSIX;

. 0CO3HaHME Ae(PUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCcTH (PU3HKH;

. IUTAaHUPOBAHKUE CBOETO PAa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

. CTpeMJICHHE aHAIM3UPOBATh U BBISBIATH B3aUMOCBS3H MPHUPOJIbI, O0IIECTBA M SKOHOMHUKH, B TOM YHUCIIE C UCIOIB30BAHUEM (PHU3UUECKUX
3HAHUI;

. OLIEHKA CBOUX JICHCTBUI C yU4ETOM BIIMSHUS HA OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX TII00ATBHBIX MTOCIIEICTBHIH.

METAINPEAMETHBIE PE3YJIbTATHI

B pesymprare ocBoeHHS mporpamMmbl 1O (HU3MKE Ha YpOBHE OCHOBHOIO 00mIero oOpa3zoBaHust y oOywaromerocss OyayT
c(opMHpOBaHbEI MeTanpeAMeTHbIe PpPe3yJbTAaThl, BKIIOYAIONIME I[103HABATEIbHbIE YHHBEpPCAJIbHbIE YueOHblEe JEHCTBHS, KOMMYHUKATHUBHbBIE
YHHUBEpCaJIbHbIE YUeOHBIE IEHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbBIC YIeOHbIC ICHCTBUS.

Ilo3naBaTenbHbIE YHUBePcAIbHbIE YUeOHbIEe 1eiCTBUS
Ba3oBble Jlornyeckune AefcTBUA:

. BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

. yCTaHaBJIMBATh CYILIECTBEHHBIH MPU3HAK KJIaCCU(UKALIUU, OCHOBAHUS JUIsl 0000IIEHUS M CPABHEHUS;

. BBISIBJISITh 3aKOHOMEPHOCTU U MPOTHUBOPEYHUS B pacCMaTpuBaeMbIX (DaKTax, JAHHBIX U HAOJIOJIEHUSAX, OTHOCAIIUXCS K (U3NYECKUM
SBJICHUSIM;

. BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3U MPHU M3y4eHUU (U3MUYECKUX SIBJIEHMM M MPOLIECCOB, AENaTh BBIBOJBI C HCIOJIb30BAaHUEM
JeTyKTUBHBIX U UHIYKTUBHBIX YMO3AKIIOYEHUH, BBIABUTaTh TUIIOTE3bI O B3aUMOCBS3AX (PU3MUECKUX BEIMUMH;

. CaMOCTOSITENIbHO BBIOMpATh croco0 penieHus yueOHOM (u3nueckoi 3aaauu (CpaBHEHHE HECKOJIBKHMX BapUAHTOB DPELIEHUS, BBHIOOD

HanOoJee noaAXOgAICTO C y‘IéTOM CaMOCTOATCIBbHO BBIACICHHBIX KpI/ITepI/IeB).
ba3oBble ncciienoBarejbcKue AeiCTBHUA.

. HCII0JIb30BaTh BOIPOCH! KaK MCCIIEN0BATENbCKUII HHCTPYMEHT IO3HAHHUS;

. MPOBOAUTH IO CAMOCTOSTEIHHO COCTABIIEHHOMY IUIAHY ONBIT, HECIOXHBIA (U3NYECKUN HKCHEPUMEHT, HEOOJIBIIOE HCCIIEOBaHHE
(U3NYECKOTO SIBICHUS;

. OLIEHHUBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTh UH(OPMAIINIO, TOJIYUEHHYIO B XO/I€ UCCIIE0BAaHUS WIH SKCIIEPUMEHTA;

. CaMOCTOSITENILHO (hOPMYITHPOBaTh 000OIIEHNUS U BBIBOJIBI IO pe3yJibTaTaM MPOBEAEHHOTO HAOIIOACHUS, OIIbITA, UCCIIETOBAHMS;
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. MIPOTrHO3UPOBATh BO3MOXKHOE JAbHEMHIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAKXKE BBIABUTATH MPEANOIOKEHHUS 00 UX Pa3BUTUU B
HOBBIX YCJIOBHUAX U KOHTCKCTAax.
Pabora ¢ undopmaunmeii:

. MPUMEHSITh Pa3IMYHBIC METOJIbI, HHCTPYMEHTHI U 3aIPOCHI TP MOMCKE U 0TOOpEe MH(OPMAIIMK WIIA JAHHBIX C YIETOM IMPEII0KEHHOMI
yueOHOU (pU3NUYECKOM 3a1auH;

. aHAIM3UPOBATH, CHCTEMATHU3UPOBATh U MHTEPIIPETUPOBATH HH(DOPMAIIMIO PA3TUYHBIX BUIOB ¥ (JOPM MPEACTABICHUS;

. CaMOCTOSITEIILHO BBIOMPATh ONTUMANIbHYIO (hopMy mpencTaBieHUs] HHOOPMAIMKH U WLTIOCTPUPOBATh PEIIacMbIe 3a/1a4l HECIO0KHBIMU

cXeMaMH, AuarpaMMaMu, HHOHM rpadukoil 1 uX KOMOWHAIMSIMU.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBHUA:

. B X0/1€ 00CYyX/1eHHUs y4eOHOro MaTepuana, pe3yabTaToB JaOOpaTOPHBIX PadOT M MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX1aeMOii
TEMBbI U BBICKA3bIBATh UJICH, HAIICJICHHBIC HA PEIICHHE 3a/1a49H U MOJIIepKaHue 0J1aroKenaTeIbHOCTH OOIIECHUS;

. COIIOCTABJIATH CBOU CYXKJICHHUSA C CYKACHUSIMH JIPYTHX YYaCTHHUKOB JAHUAajIora, 0OHapy>KUBATh Pa3InYUe U CXOJCTBO MO3UIIUH;

. BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

. MyOJIMYHO MPEACTABIATh PE3YIbTATHI BHIMOIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIIeI0BAHUS, IIPOCKTA);

. MMOHUMAThH U UCTIOJB30BaTh MPEUMYIIECTBA KOMAH/IHON ¥ HHIUBUIYaTbHONW Pa0OTHI MPU PEIICHUN KOHKPETHOW (PH3UIeCcKOr IPOOIIeMBI;

. MIPUHUMATBH 11eJI1 COBMECTHOM JE€ITeTIbHOCTH, OPraHU30BBIBATh ACHCTBUS MO €€ JOCTHKEHHIO: paCIpeAeiaTh PO, 00CYKIaTh MPOIECChI
1 pe3yIbTaThl COBMECTHOM paboThI, 000011aTh MHEHHS HECKOJBKUX JIFOJICH;

. BBITIOJTHATH CBOIO 4YacTh pabOThI, JOCTUTAsi KQueCTBEHHOTO Pe3yNibTaTa MO CBOEMY HAMPABICHUIO M KOOPAWHUPYS CBOM JCHCTBUS C
JIPYTUMH YWICHAMU KOMaH/IbI;

. OLICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOMMHA TPOAYKT MO KPUTEPHUSIM, CAMOCTOSITENILHO CQOPMYIUPOBAHHBIM YyYaCTHHUKAMU
B3aNMOJICHCTBHS.

PerJIHTI/IBH])Ie YHUBEPCAJTBHBLIC yqeﬁm,le JedcTBUSA

Camoopranusanus:

. BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYaIUSIX, TPEOYIOIHUX ISl pelieHus] PU3NYECKUX 3HaHUM;

. OPUEHTUPOBATHCS B PA3NUYHBIX MOAXOAaX MPUHATHUS PElIeHUl (MHIUBUIYyaIbHOE, IPUHITHE PEIICHUS B TPYIe, IPUHATHE PEIIeHUI
rpymmoii);

. CaMOCTOSITENTLHO COCTaBIIATh QJITOPUTM pelleHuss GU3NYECKON 3aJauM WIM TUIaHa MCCIEAOBAaHUS C YUETOM HUMEIOLIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH MIpelaraéMble BApHaHThI PELICHHI;

. JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

. JaBaTh aJIEKBAaTHYIO OIIEHKY CUTYallUU U TpeJyiaraTh IiaH e€ N3MEHECHNUS,

. OOBSACHATH MPUYNHBI JOCTHXKEHUS (HEAOCTHXKEHNUS) pe3y/IbTaTOB AESITEIbHOCTH, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;
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. BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb (B TOM YHCIIE B XOJI BBIIOJHEHUS (U3NYECKOTO UCCIIECAOBAHUS UM IIPOEKTa) HA OCHOBE HOBBIX
00CTOSITENLCTB, N3MEHUBIINXCS CUTYAIM, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINUX TPYAHOCTEH;

. OLICHUBATb COOTBETCTBUE PE3YJILTATA LIEIIU U YCIOBUAM;

. CTaBUTH ce0s1 HA MECTO JPYroro 4YesioBeKa B XOJ€ CIOpa MM JUCKYCCHH Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY
ApYyToro,

. MIPU3HABATH CBOE MPABO HA OMIMOKY MPH PelICHUH (PU3MUECKUX 33/1a4 WM B YTBEPXKICHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ IPABO JIPYTOTo.

INPEJIMETHBIE PE3YJIBTATbBI

K koniy oOydenus B 7 Kjacce npeIMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD y 00yUAIOIIMXCSl YMEHHUI:

. UCIOJb30BaTh NOHATHUS: (PU3NUYECKUE U XUMHUUECKUE SBJICHUS, HAOMIOIEHHE, SIKCIIEPUMEHT, MOJIeJb, TUIIOTE3a, €ANHUIIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYyJla, arperaTtHble COCTOSIHMSI BellecTBa (TBEpAOE, KHMJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBU)KEHUE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAaeKTOpHsl, paBHOJEHCTBYIOIIAs cuila, Aedopmanus (yrnpyras, IUIacTHUEcKas), HEBECOMOCTh, COOOIIArOIINecs
COCY/IbI;

. pa3nuyath siBiaeHus (Iuddy3us, TEMI0BOE JBI)KEHUE YaCTUI BEILIECTBA, PABHOMEPHOE JIBUKEHUE, HEPABHOMEPHOE JIBUKEHUE, MHEPLIUS,
B3aMMOJICHCTBHE TEJ, PAaBHOBECHE TBEPMABIX TEJ C 3aKPEIUIEHHOW OCBhIO BpalICHHWs, Nepeaada JaBICHUS TBEPABIMH TEIaMH, )KHIKOCTSAMHU U Ta3aMH,
aTMOc(pepHOEe JaBlIeHUE, IUIaBaHUE TeJ, NMPEBPALICHUs MEXaHWYECKOM SHEepPIruu) MO ONMCAHUIO UX XapaKTEpHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PU3NIECKOE SIBIICHHE;

. pacrio3HaBaTh MPOSIBIIEHHE M3YYEHHBIX (PU3MUYECKUX SBICHUHA B OKpPY’KAIOIIEM MHUpPE, B TOM 4Hcie (U3NYECKUE SBJICHUS B MPUPOJE:
MIPUMEPHI IBMYKEHUS C PA3IMIHBIMHA CKOPOCTSIMU B KHBOW M HEXKUBOH MPUPOJIE, IEHCTBHIE CHIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSIHNE aTMOC(EepHOTO
JlaBJICHHUs] Ha JKUBOW OpraHM3M, IJaBaHWE PbIO, pblYard B Telie 4eJOBeKa, MPU 3TOM IEPEeBOAUTH MPAKTUYECKYIO 3a/ady B Y4eOHYIO, BBIIENATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) PU3NUECKUX SBICHUII;

. OIMCHIBATh U3yUCHHbBIE CBOMCTBA Te M (PU3NUECKUE SIBICHUS, UCIIONB3Ys PU3NUECKUE BEINYMHBI (Macca, 00bEM, MIIOTHOCTh BEIECTBA,
BpeMsl, MyThb, CKOPOCTb, CPENIHAS CKOPOCTh, CHJa YNPYTrOCTHU, CUJIA TSHKECTH, BEC Tela, CHJIa TPEHUs, JaBjieHue (TBEPJIOro Tena, >KMJIKOCTH, rasa),
BBITAJIKUBAIOIIAs CUJIA, MEXaHWYeCKast paboTa, MOIIIHOCTb, MJIEYO CUIIbI, MOMEHT CHJIbI, KO3()(DUITUEHT MOJIE3HOT0 AEUCTBHUS MEXaHU3MOB, KHHETH YeCKasl
U TIOTEHIAJIbHAS DHEPTHUs), TPU ONMHMCAHUH TPABMWIIBHO TPAKTOBATh (DU3MUYECKUN CMBICT HCIIONB3YEMBIX BEIWYHH, UX O0O3HAUCHHS] W EIMHUIIBI
($U3NYEeCKUX BEITUYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3UUYECKYIO BEIMYMHY C JPYTUMHU BETUYUHAMH, CTPOUTH TpapUKU U3YUEHHBIX
3aBHCUMOCTEN (PU3MUYECKHIX BEINYHH;

. XapaKTepu30BaTh CBOWCTBA TeJl, (PU3MUECKUE SBJICHUS U MPOLECCHI, UCIOb3Yys MPaBUiIa CIOKEHHs CHII (BIOJb OJHOW MPSAMON), 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbluara (0JI0Ka), «30J0TO€ MPABHIIO» MEXAHUKH, 3aKOH COXPAHEHUS MeXaHWYeCKOH
SHEPIUH, PH STOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMCHIBATH €r0 MAaTEMATUYECKOE BBIPAKEHUE;

. OOBSICHATh (PM3NYECKHE SIBJICHUS, MPOIECCHI W CBOWCTBA Tell, B TOM YHCJIE€ W B KOHTEKCTE CHUTYaIlMil MPAKTUKOOPHUEHTUPOBAHHOTO
XapakTepa: BBIABIATh MPUYUHHO-CIIEJCTBEHHBIE CBS3M, CTPOUTH OOBSCHEHHWE M3 1—2 JIOTMYECKHX IIAroB C OMOpoi Ha 1—2 M3y4eHHBIX CBOWCTBA
(bU3UYEeCKUX SBICHUHN, GU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;
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. peuiats pacuéTHbIe 3aa4u B 1—2 NeiCTBUS, UCIIONIb3Ys 3aKOHBI M (JOPMYJIBL, CBA3BIBAONINE (PU3HUECKUE BEIMUMHBI: HA OCHOBE aHAIHN3a
YCIIOBUSI 32/1a49H 3alMChIBATh KPATKOE YCIOBUE, MTOJICTABIAThH (PU3HMUECKUE BETUIHHBI B POPMYITBI U POBOIUTH PACUETHI, HAXOUTH CIIPABOYHbIC JAHHBIE,
He0oOXOIUMBIE JUI PEIlIeHHUs 3a/1a4, OLICHUBATh PEATMCTUYHOCTD IMOTYYCHHON (PU3NYECKON BETUUHHBI;

. pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh MPU IMOMOIU (PUINYECKUX METOJOB, B OINHUCAHUU HCCICIOBAHUS BBIICIATH
MIPOBEPSIEMOE IPEANONI0KEHNE (THIIOTE3Y), Pa3IniaTh U HHTEPIPETUPOBATH IMOJTYUCHHBII Pe3yIbTaT, HAXOIUTh OMIMOKU B XO/I€ OIIbITA, J€JIaTh BBHIBOJIbI
I10 €ro pe3yJibTaTam;

. MPOBOAUTHh OMNBITHI 1O HAOMIOACHUIO (U3NYECKUX SBICHUN WM (U3MYECKUX CBOWMCTB Tel: (OpMYIHpOBaTH MPOBEPSIEMbIE
MIPEIIOJIOKEHHSI, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOT0 000PYA0BaHNUS, 3alIMCHIBATh XOJI OMBITa U (DOPMYITHPOBATH BHIBOIBL;

. BBITIOJIHATH MPSMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHU, MacChl Teja, 00bEéMa, CUIIbl U TEMIIEPaTyphl C UCTOJIb30BAaHUEM aHATIOTOBBIX U
U (POBBIX MPUOOPOB, 3aMMCHIBATH MOKA3aHUS TPUOOPOB C YIETOM 3aJaHHOW a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

. MIPOBOAMTH UCCIIEIOBAHKE 3aBUCUMOCTH OJJHOU (PU3NYECKON BETMUUHBI OT IPYTOM C UCTIOJIB30BAHUEM MIPSIMBIX U3MEpPEHUH (3aBUCUMOCTH
IyTH PABHOMEPHO JIBUXKYIIETOCS TeJla OT BPEMECHH JIBHKEHUS TeJla, CHIIbI TPSHHSI CKOJILKCHHS OT Beca Tela, KaueCcTBa 00pabOTKU MOBEPXHOCTEH Tel U
HE3aBHCUMOCTH CHJIbl TPEHHUS OT IUIOIIATU CONPUKOCHOBEHUS TEJ, CHJIbI YIPYTOCTH OT YAJIMHEHUS MPYKUHBI, BBITAIKUBAIOIICH CHIIBI OT 00bEMa
MOTPYXEHHOW YaCcTH TeJa W OT TUIOTHOCTHU KHJIKOCTH, €€ HE3aBHCHUMOCTH OT TUIOTHOCTH TeJia, OT TIIyOMHBI, HA KOTOPYIO TIOTPYKEHO TEJIO, YCIOBUN
TJIaBaHMs TeJl, YCIOBUI paBHOBECHS phluara U OJOKOB), y4acCTBOBATh B IUIAHUPOBAHUM YU4E€OHOTO UCCIIEJOBAHUS, COOMPATh YCTAHOBKY UM BBIMOJIHSITH
WU3MEPEHHUS, CIIeNYS MPEUIOKEHHOMY TUIaHY, (PUKCUPOBATH PE3YIIbTAThI MOTYYEHHON 3aBUCUMOCTH (PU3UUYECKHUX BEIMUMH B BUJIE TPEAJIOKEHHBIX Ta0JIHIIT
U TpaduKOB, AeNaTh BBIBOBI IO PE3yabTaTaM UCCIEAOBAHUS;

. MIPOBOJNTH KOCBCHHBIE U3MEPCHHSI PU3NICCKUX BEIMYMH (IDIOTHOCTH BEIIECTBA KUIKOCTH M TBEPAOTO TEja, CHUJIa TPEHUS CKOIBKCHUS,
JaBJICHUE BO3AYyXa, BBITAJKUBAIOIIAS CHJIA, JCUCTBYIOIIAs Ha TMOTPYXEHHOE B KUAKOCTb TesO, KOA((OUIMEHT MOJe3HOro ACHCTBHSI MPOCTHIX
MEXaHU3MOB), CJIEIys MPEUIOKEHHON MHCTPYKIIUU: TIPH BBHITTOJTHEHUH W3MEPEHUN COOMPaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY W BBIUUCIISTH 3HAYEHUE
HMCKOMOW BEJINYUHBI;

. co0JIroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH IpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

. yKa3blBaTh MPHHLHUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETp, JAWHAMOMETP, COOOLIAIOIINECS COCY/bI,
OapoMeTp, peluar, MOJIBH>KHBIA U HEMOABHKHBINA OJIOK, HAKIIOHHAS TUTIOCKOCTh;

. XapaKTepu30BaTh HMPUHIMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOMCTB C ONOPOM Ha MX ONHMCaHUS (B TOM 4YHCIIE:

MOAIIUITHUKY, YCTPOMCTBO BOJOIMPOBOJIA, THAPABIMYECKUM TMPECC, MAHOMETP, BBHICOTOMEp, TMOPIIHEBOM HACOC, apeoOMETp), MCIOB3Yys 3HAHUS O
CBOMCTBAaX (PM3MUYECKUX SIBIICHUN U HEOOXOAUMBIE (PU3NYECKIE 3aKOHBI U 3AKOHOMEPHOCTH;

J MPUBOJUTH MPUMEPHI (HAXOAUTHh MHGOPMAIIMIO O NMPUMEPAX) MPAKTUYECKOTO HCIOJIb30BAHUS (PU3MUECKUX 3HAHUN B MOBCETHEBHOM
KU3HU 715 oOecrieueHus: 0€30MaCHOCTH MPHU OOpaIIieHuu ¢ MPUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHHS 3I0POBbs U COOMIOEHUS HOPM
9KOJIOTUYECKOIO MTOBEJCHUS B OKPYKAKOIIEH cpefie;

. OCYIIECTBIATH OTOOP HCTOYHUKOB HH(OpMarnuu B VHTepHETe B COOTBETCTBHHM C 3a/JIaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE
HUMCIOITUXCA 3HAaHUUA U HyTeM CpaBHCHHA Pa3JIMYHBIX MCTOUYHHUKOB BBIJICIATH I/IH(bOpMaI_[I/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOfI WX MOKET OBIThH
HEJIOCTOBEPHOM;
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. UCIOJb30BaTh IPU BBIIOJHEHUH YYEOHBIX 3a/laHUl HAy4YHO-TNONYJIPHYIO JIMTEpaTypy (PHU3HMUECKOro COAEp)KaHUs, CIpPaBOUYHBIE
MaTepHalibl, pecypchl cetd MHTepHeT, BiajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBanus HH(OPMAIMK U3 OJTHOW 3HAKOBOM CHCTEMBI B
APYTYIO,

. co3llaBaThb COOCTBEHHbBIE KpAaTKHE IMUCHMEHHBIE M YCTHBIE COOOLICHHMS Ha OCHOBE 2—3 HMCTOYHUKOB HH(poOpManuu (HU3N4ecKoro
COJZIepKaHUsA, B TOM 4HUCIIe MYyOJIMYHO JieNaTh KpaTKHe COOOIIEHUS O pPe3ysbTaTax MPOEKTOB WJIM y4eOHBIX HCCIEAO0BaHHUM, NMPU 3TOM IPaMOTHO
MCIOJIb30BaTh U3yYCHHBIH MOHATUIHBIN anmapaT Kypca (GU3UKH, CONPOBOXK/IATh BHICTYIUICHUE MTPE3CHTAIIUCH;

. IIPU BBIIOJHEHUU YYEOHBIX MPOEKTOB U MCCIENOBAHUN paclpeleNarTh OOs3aHHOCTH B IpYIIE B COOTBETCTBHM C IOCTaBJIEHHBIMU
3aJladyaMM, CJIEAMTH 3a BBIIIOJHEHUEM IIJJaHa JACWCTBUM, aJEKBATHO OLICHMBATh COOCTBEHHBIH BKJIaX B JEATEIBHOCTb IPYIIIbI, BBICTPAaUBATh
KOMMYHHMKAaTUBHOE B3aMMOJCICTBHE, yUUTBIBAsi MHCHUE OKPYKAIOIIMX.

K koH1y o0ydenus B 8 Kiacce npeMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD y 00YUaIOIIUXCSl YMEHUI:

. HCIIOJIB30BaTh ITOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEILNIOBOE JBHKEHHME aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BELIECTBA,
KpUCTANINYECKUE U aMOp(HbIE Tejla, HACBIECHHbIM M HEHACHIIEHHBIH Nap, BIAKHOCTh BO3AyXa, TEMIIEpaTypa, BHYTPEHHSS SHEpPIus, TEIIOBOMN
JIBUTATENb, 3JIEMEHTAPHBINA AJIEKTPUUYECKUI 3apsi]l, JIEKTPUUECKOE MOJI€, IPOBOJHUKU U JTUIIEKTPUKU, IOCTOSTHHBIN AJIEKTPUUYECKUM TOK, MarH MTHOE
I10JIE;

. pa3nuyath SBJICHUA (TEIUIOBOE PACIIMPEHUE U C)KaTue, TeIUIoNepeaayda, TEIJIOBOE paBHOBECHE, CMAayMBaHUE, KallWJUIIPHBIC SBJICHUS,
UCIapeHue, KOHJAEHcalus, IUIaBJIeHUe, KpUCTau3anus (OTBepAEBaHUE), KUIIEHUE, Terulonepenadya (TerIoNnpoBOAHOCTb, KOHBEKLUS, U3IIy4yeHHUE),
ANIEKTpU3alus TeJl, B3aUMOJAEWUCTBUE 3apsA]OB, JEHCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJEWCTBUE MAarHUTOB, JEHCTBHE
MarHuTHOIO TOJsSI Ha MPOBOJHMK C TOKOM, 3JIEKTPOMAarHWTHas MHAYKLHKS) [0 ONHMCAHUIO UX XapaKTepHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

. pacro3HaBaTh MPOSIBIIEHHE M3YYEHHBIX (PU3MUECKUX SBICHHHA B OKpPYKAIOIIEM MHUpE, B TOM 4Hcie (U3NYECKHE SIBICHUS B MPHUPOJE:
MTOBEPXHOCTHOE HATSKEHUE U KalWJUIIpHbIE SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B IpUpoe, uznydeHue CoiHua, 3aMmep3aHie BoJJ0EMOB, MOPCKHUE OpH3bI,
o0pa3oBaHMe pOChl, TyMaHa, MHEs, CHETa, SJIeKTPUUECKUE SBJIECHUS B aTMoc(epe, HIEKTPUUYECTBO )KUBBIX OPraHU3MOB, MArHUTHOE 10JIe 3eMIH, Ipeid
IOJIFOCOB, POJIb MAarHUTHOTO MOJS JUISl KU3HU Ha 3emuie, MOJSPHOE CHUSHME, IPU ATOM NEPEeBOAMTH MPAKTHUUECKYIO 3ajadyy B Y4eOHYIO, BbIJIEIATh
CYIIECTBEHHbIE CBOIMCTBA (pU3HAKN) (PU3MUECKUX SBICHUM;

. OTMCHIBATh N3YUYEHHbBIE CBOMCTBA TeN M (PU3MUECKUE SIBICHUS, UCTIONb3Ys (PHU3MUECKUE BEIMYMHBI (TeMIEpaTypa, BHYTPEHHSS YJHEPIHs,
KOJINYECTBO TEIJIOTHI, y/eNbHasl TEIUIOEMKOCTh BEIIECTBA, yJeNbHas TeIIoTa IJIaBJIEHUs, yAedbHas TeljaoTa napooOpa3oBaHMs, ylelbHas TEIUIOTa
CrOpaHHUs TOIUIMBA, KOOPPUIMEHT MOJIE3HOTO ACHCTBUS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIAXKHOCTb BO3/yXa, 3JIEKTPUUYECKUI 3aps]l, cuila TOKa,
JIEKTPUUYECKOE HAIPsDKEHHE, COMPOTUBIICHUE MPOBOJIHUKA, YIEIbHOE CONPOTUBIIEHUE BEIIECTBAa, pPadOTa W MOIIHOCThH 3JIEKTPHUUECKOro TOKa), IpU
OIMMCAaHUU MPABUIBHO TPAKTOBATh PU3NYECKUIT CMBICI UCIIOJIb3YEMBIX BEIHUNH, 0003HAUEHUS U €IMHULIBI PU3NYECKUX BETUYMH, HAXOAUTh (POPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NUECKYIO BETUUMHY C IPYTMMHU BEIMYMHAMH, CTPOUTH Ipa(UKU N3yueHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEINYMH;

. XapaKTepu30BaTh CBOWCTBA Tell, (U3MUYECKUE SBJICHHSI U MPOLECCH, UCHOJIb3Ysl OCHOBHBIE IOJOKEHUS MOJIEKYISPHO-KHUHETUYECKON
TEOpUN CTPOECHMSI BEILECTBA, IPUHLUI CYNEPIIO3ULIMH MOJIEH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsija, 3akoH Oma Juisl ydacTka Lienw,

22



3akoH JIxoymns—JleHna, 3aKOH COXpaHEHUs 3HEPruM, IPU 3TOM JAaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMCHIBATh €r0 MaTeMaTHYeCcKOoe
BBIPA)KCHHUE;

. OOBSICHATH (PU3HYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YMCJIE€ M B KOHTEKCTE CUTYallMi NMPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh TIPUYMHHO-CIICACTBEHHBIE CBS3H, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKHMX IIaroB ¢ OMOpPOW Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3UUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemaTh pacuéTHble 3a/1a4i B 2—3 IEHCTBUSA, UCIIONB3Ys 3aKOHBI M (DOPMYIIBI, CBA3bIBAIOIINE (PU3UUECKUE BETMUYMHBL: HA OCHOBE aHAJIN3a
YCIIOBMSI 331a4M 3aIIUChIBATh KPATKOE YCIIOBUE, BBIABIATH HEAOCTATOK JAHHBIX JUISl PELICHUs 3a/1a4M, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIMMBbIE JIs
e€ peleHust, IPOBOIUTH PACUYEThI U CPAaBHUBATH MOJIyYEHHOE 3HaUeHHE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JaHHBIMU;

. pacCiio3HaBaTb HpO6J’ICMBI, KOTOPBIC MOKHO PEIIUTD ITPU ITOMOIIN (1)I/I3I/I‘leCKI/IX MCTOOOB, UCIIOJIB3YA OIIMCAHNUEC UCCIICAOBAHUA, BBIACIIATD
IMPOBEPACMOC MPCAITOJIOKCHUC, OLICHUBATL NPABUJIBHOCTD IMMOPAJKA MPOBCACHUA NUCCICI0OBaHUsA, ACIaTh BLIBOIKI,
. IIpOBOAUTL OIIBITHI IIO Ha6J'IIO,I[eHI/II-O (1)I/I3I/III€CKI/IX SIBIICHUH WIIN (bHSH‘ICCKI/IX CBOMCTB T€N (KaHI/IHHHpHHe SABJICHHUA, 3aBHCHMOCTD

JaBJICHMsI BO3/lyXa OT ero 00bEMa, TeMIepaTypbl, CKOPOCTH IIPOLIECCa OCTBIBAHUS M HATPEBAHUS IIPU U3IYYEHUH OT LIBETA U3Ty4aro1leH (IOrIoaroei)
IIOBEPXHOCTU, CKOPOCTb MCIIAPEHUS BOABI OT TEMIEPATypbl >KUAKOCTH M IUIOIIAAU €€ IOBEPXHOCTH, JJIEKTpHU3alMs Tel U B3aUMOACHCTBHE
ANEKTPUYECKUX 3apsJ0B, B3aUMOJCHCTBIE IMOCTOSHHBIX MAarHUTOB, BU3yaJU3allis MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, AEWCTBHUS MarHUTHOTO
[OJI1 HAa NPOBOJHMK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa, CBOWCTBA AJIEKTPOABHUraTelNsi HOCTOSHHOIO TOKA): (OPMYJIHPOBaTh HpOBEpsEMbIe
MPEIOI0KEHUS, COOMPATh YCTAaHOBKY M3 MPEAJI0KEHHOTO 000PYI0BaHHS, ONTMCHIBATH XOJI OIBITA M (POPMYITUPOBATH BEIBOIBL;

. BBIIIOJIHATD NPAMBIE U3MEPEHUs TEMIIEpaTypbl, OTHOCUTEIIBHOM BIIAXKHOCTH BO3JyXd, CUJbl TOKA, HANPSKEHHUS C HUCIOJIB30BAaHUEM
aHAJIOTOBBIX PUOOPOB M JATYUKOB (PU3MUECKUX BEIMYHMH, CPABHUBATH PE3YJIbTAaThl U3MEPEHUI ¢ yUETOM 3a/1aHHON a0COIOTHON MOTPEIIHOCTH;
. IIPOBOJIUTH UCCIIEI0BAaHUE 3aBUCMOCTH OJJHON (PU3HUECKON BEIMYUHBI OT IPYTOH C HCHOIb30BAHNEM MPSMBIX U3MEPEHUH (3aBUCUMOCTh

CONPOTUBIICHUS IPOBOJHUKA OT €70 JUIMHBI, IUIOIIA/IN [IOTIEPEYHOr0 CEYEHUS U YIEIbHOTO COIPOTUBIICHHSI BEIIECTBA IPOBOAHUKA, CHJIBI TOKA, UIAYLIETO
4yepe3 MPOBOAHMK, OT HANPSDKEHHUS Ha MMPOBOJHHUKE, UCCIIEI0BAHUE MOCIIEI0BATEIBHOTO U NapaJIEIbBHOTO COEAMHEHUH ITPOBOJAHMKOB): IIJIAHUPOBATh
HCCIIeIOBaHKe, COOMPATh YCTAHOBKY UM BBIIOJHATH U3MEPEHUS, CIIEys MIPEI0KEHHOMY IIJIaHy, PUKCUPOBATH PE3YyJIbTaThl OIYYEHHON 3aBUCUMOCTH B
BUie TaOIUIl U TpadUKOB, A€7aTh BBIBOBI 10 pe3yJibTaTaM HCCIIE0BaHMS;

. MIPOBOAUTHh KOCBEHHbIE M3MEPEHUSI (PU3NYECKUX BEIMUUH (yAeJIbHas TEINIOEMKOCTh BEIIECTBA, CONPOTUBIEHUE NMPOBOJHUKA, paboTa U
MOITHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAHUPOBATh M3MEPEHMs, cOOMPATh SKCHEPUMEHTAJIbHYI YCTAHOBKY, CIeIys MpPEIOKEHHOW HMHCTPYKIHH, U
BBIYMCIISITh 3HAYEHUE BEJIUYMHBI,

. co0Jro1aTh MpaBUiIa TEXHUKH O€30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000y I0BAHUEM;

. XapaKTepu30BaTh NMPUHIMIBI IEHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOW HAa MX ONHCAHMS (B TOM YHCIE:
cucTeMa OTOIJIEHHS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMETP, BOJBTMETP, CUETUMK IIEKTPUUECKOM SHEPrHH, 3JIEKTPOOCBETUTEIHHBIC
puOOpbI, HarpeBaTeIbHbIE JIEKTPOIIPUOOPHI (IPUMEPHI), JNEKTPUUECKHUE MPEIOXPAHUTENHN, SIEKTPOMArHUT, JIEKTPOIBUraTellb OCTOSTHHOTO TOKA),
UCTOJIb3Ys 3HAHUS O CBOMCTBAX (PU3UUECKUX SABJICHUN U HEOOXOAUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

. pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPONCTBA U M3MEpPUTEIbHBIE MPUOOPHI MO CXEMaM M CXEMaTHYHBIM PUCYHKAM (PKUIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUraTeIb BHYTPEHHETO CTOPaHMs, HJIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMBbI SJIEKTPUUECKUX LIENei ¢
MOCJIeI0BATENbHBIM U MapajieIbHBIM COEJUHEHNEM 3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUEHUS JIEMEHTOB AIEKTPUUYECKUX LIETIEH;
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. MPUBOJUTH MpUMEpHl (HAXOAUTh MHGOPMAIUIO O MPUMEPAX) MPAKTUYECKOTO HCIOIb30BaHUS (PU3NYECKUX 3HAHUNA B MOBCEIHEBHOMN
KU3HU 715 oOecrieueHus: 0€30MacCHOCTH MPHU OOpalIeHuu ¢ MpruOopaMu M TEXHHYECKUMHU YCTPOUCTBAMU, COXPAHEHHSI 3I0POBbS M COOTIOICHUS HOPM
9KOJIOTUYECKOIO MTOBEJCHUS B OKPYXKAIOIIEH cpefie;

. OCYIIECTBISATh MOUCK MHGpOpManuu (U3HYECKOro cojepxaHus B VMHTepHETe, Ha OCHOBE MMEIOUIMXCS 3HAHWA U MyTEM CpaBHEHHS
JONOJTHUTEIbHBIX UICTOYHUKOB BBIAEIATH HH(OPMALINIO, KOTOPAs ABJISETCA IPOTUBOPEUUBOM UM MOKET ObITh HEIOCTOBEPHOM;

. UCTOJIb30BaTh IPH BBIIOJHEHUH YYEOHBIX 3aJaHUl HAYYHO-TIONMYJSIPHYIO JIUTEpaTypy (PHU3HUECKOro coAep)KaHus, CIpaBOYHBIC
MaTepHalsbl, pecypchl ceTu MHTepHeT, BiafeTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa, Ipeodpa3zoBaHus UH(OPMAIMK U3 OJHOW 3HAKOBOHN CHUCTEMBI B
APYTYIO,

. co3/1aBaTh COOCTBEHHbIE IMCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHUs, 0000111ast ”HPOPMALIUIO U3 HECKOJIBKMX HCTOYHUKOB (PU3UYECKOTO

COJIepKaHusl, B TOM YHCIIe MyOJUYHO NMPEACTABIATh PE3YIbTAaThl IPOEKTHOM UIIU UCCIIEI0BATENIbCKOMN 1€ATEIbHOCTH, IIPU ITOM I'PaMOTHO HCI0JIb30BaTh
M3yYEHHBIN MOHATUHHBIN anmapart Kypca (pU3HKHU, COPOBOXKIATh BHICTYINICHHE [TPE3EHTALUECH;

. IIPU BBITMIOJIHEHUH YU4E€OHBIX ITPOEKTOB U UCCIIEIOBAaHUN (PU3NYECKHX IPOLIECCOB PACIIPEALIIATh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBUU C
IIOCTaBJIEHHBIMU 3aJlauaMM, CJIECIUTh 3a BBIOJHEHHWEM IUIaHA JEHCTBUH UM KOPPEKTHPOBATH €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIH BKJIaJ B
JESTeTbHOCTD TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, IPOSBIISS TOTOBHOCTH pa3pemarb KOH(PIUKTHI.

K koniy o0ydenus B 9 Kiacce npeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD y 00YUaIOIIMXCS YMEHHU:

. MCIOJIb30BaTh MOHATHUS: CCTEMa OTCUETa, MaTepuajIbHasi TOUKA, TPAEKTOPHUS, OTHOCUTEIbHOCTh MEXaHHMUECKOTO JIBUKEHUS, Aeopmarius
(ympyras, racTudeckasi), TpeHHE, IEHTPOCTPEMUTENIbHOE YCKOPEHNE, HEBECOMOCTD M IIEPETPY3KH, LIEHTP TSHKECTH, A0COIIOTHO TBEPJIOE TEJIO, LEHTP
TSOKECTU TBEPJOro Tejla, PaBHOBECHE, MEXAaHWYECKHE KOJeOaHUS W BOJIHBI, 3BYK, MHQPA3BYK M YJIbTPa3BYyK, 3JIEKTPOMArHUTHHIE BOJIHBI, IIKaJa
OJICKTPOMArHuTHBIX BOJIH, CBET, 6J'II/I30py1(OCTI) N JaJIbHO30PKOCTh, CIICKTPBI UCITYCKAHUA U ITOTJIOICHUS, am,q)a, oera- 1 ramma-us3JIydCcHus, U30TOIIbI,
AJIepHasl SHEPIreTHKA;

. pasznuuaTh SABJICHHS (PaBHOMEpPHOE W HEPABHOMEPHOE MPSIMOJWHEWHOE IBMIKEHHE, PAaBHOYCKOPEHHOE MPSMOJIUHEHHOE JIBUKECHUE,
CBOOOJHOE TMajIeHHe TeJ, PaBHOMEPHOE JBI)KEHUE IO OKPYKHOCTH, B3aUMOJICHCTBHME TeJ, PEaKTUBHOE JBIKEHHE, KojeOaTeabHOe BUKEHUE
(3aTyxaromue M BBIHY)KJIEHHBbIE KOJI€OaHHS), PE30HAHC, BOJHOBOE JIBH)KEHUE, OTpaK€HUE 3BYyKa, MPSIMOJIMHEHHOE pacinpoCTpaHEHUe, OTpaXKeHHe U
IIpeJOMIIEHUE CBETA, TOJTHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3IokKeHHe OeI0ro cBeTa B CHEKTP U CI0XKEHUE CIIEKTPATIbHBIX I[BETOB, TUCIIEPCHUS CBETA,
CCTCCTBCHHAA paJuOaAKTHBHOCTb, BOSHUKHOBCHUEC JIMHEMYATOTO CIICKTpa I/ISJ'Iy‘ICHI/ISI) 10 OIMHMCAaHUIO MX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIE€MOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

. pacrno3HaBaTh IPOSBIECHUE U3YUYEHHBIX (U3NYECKUX SIBJICHUN B OKpYXKarolleM MHUpe (B TOM yucie (U3NYECKUE SBIECHUS B MPUPOJE:
IIPWINBBl U OTJIMBBI, JBWXKEHHE IUIaHET COJHEYHOM CUCTEMBI, PEAKTUBHOE ABW)KCHHUE JKHUBBIX OpPIaHM3MOB, BOCIPHUSATHE 3BYKOB >KMBOTHBIMH,
3eMJIeTpACEHNE, CeMCMMYecKHe BOJHBI, I[yHaMH, 3XO, ILIBeTa TeJ, ONTHYECKHE SBJICHHUS B MPUPOJE, OUOJIIOTUYECKOE JEHCTBHUE BUIAMMOIO,
yIAbTPa(UOIETOBOTO U PEHTI€HOBCKOTO U3TYyYEHUH, €CTECTBEHHBIA PaMOAKTUBHBINA (DOH, KOCMUYECKHE JTY4H, PAJHOAKTUBHOE U3TyYEeHUE MPUPOIHBIX
MUHEPAJIOB, NEHCTBUE PaMOAaKTUBHBIX M3JIyU€HUH Ha OpPraHu3M 4YelIOBEKa), NMPU 3TOM MEePEeBOAMTH MPAKTHYECKYIO 3aJady B yueOHYIO, BBLICISATH
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUMH;
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. OIMCBIBATh U3YUYEHHBIE CBOMCTBA TeJl U (U3NYECKUE SIBIICHUS, UCTIONIB3YS (pU3HUECKUE BETMUMHBI (CPEAHss 1 MTHOBEHHAsI CKOPOCTh Tea
IIpY HEPAaBHOMEPHOM JIBUJKEHUH, YCKOPEHHE, NEpEMELICHHE, MyTh, YIJOBasi CKOPOCTb, CHUJa TPEHUs, CHJa YHOPYIOCTH, CHUJA TSDKECTH, YCKOPEHHE
CBOOOJHOIO IaJIeHHs, BEC Tejla, UMIYJIbC Tela, UMITYJIbC CHUJIbI, MEXaHHUYeCcKass paboTa U MOLIHOCTb, NOTEHIMAIbHASL SHEPIHsl TeNa, MOAHIATOrO Hajl
[IOBEPXHOCTBIO 3E€MJIM, MOTEHLMAJIbHAS SHEPrusi C’KAaTOW NPYKMHbBI, KUHETUUYECKAash 3HEPIUs, MOJHas MEXaHWYecKas SHEeprus, MepuoJ M dacTroTa
KoJieOaHUH, JUITMHA BOJHbI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IOKa3aTesb IPEJIOMIICHUS CPEe/ibl), IPU OIMCAHUY ITPABUIILHO TPAKTOBATh
(¢u3NYeCKUii CMBICT HCIIOJIb3YeMbIX BEIWYMH, OOO3HAYCHHMS W EIUHHIBI (PU3MUECKUX BEIWYHMH, HAXOAUTh (OPMYIIBI, CBS3BIBAIOIIUE TAHHYIO
(GU3NYECKyIO BEIMUYKHY € APYTMMHU BEIUYMHAMU, CTPOUTH IPaUKN U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIIMYMH;

. XapaKTepu30BaTh CBOMCTBA Tels, (U3WYECKHE SIBICHHS M IPOLECCHI, MCIONB3Ys 3aKOH COXPAHEHUS SHEPruH, 3aKOH BCEMHUPHOTO
TATOTEHMS], IPUHIIMII CYIIEPIIO3ULIMU CUJI, IPUHIUI OTHOCUTENBHOCTHU ["anumes, 3akoHsl Hpr0TOHA, 3aKOH COXPaHEHHs UMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MIPEJIOMIJICHUS CBETA, 3aKOHBI COXPaHEHHsI 3aPsI0BOI0 U MACCOBOTO YHCEI TIPH SCPHBIX PEAKLHUAX, IIPH ATOM JaBaTh CIOBECHYIO (OPMYITHPOBKY 3aKOHA
U 3aIMChIBATh €r0 MaTeMaTUYECKOEe BBIPAKEHHE;

. OOBSICHATH (PM3UYECKHE MPOLECCH M CBOWCTBA TEJ, B TOM YHCJE M B KOHTEKCTE CHTYallMd MPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISATh NIPUYMHHO-CIICICTBEHHBIE CBS3HM, CTPOUTh OOBSICHEHHE U3 2—3 JIOTMYECKHMX ILIAroB ¢ ONMOPOM Ha 2—3 M3Yy4eHHBIX CBOMCTBA (PU3UUECKUX
SBIICHH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemaTh pacyéTHble 3a7auu (OMUparoIIKecs Ha CUCTeMY U3 2—3 ypaBHEHHUI), UCTIONb3Ys 3aKOHbBI U (POPMYJIbI, CBA3BIBAIOLINE (DPU3NYECKUE
BEJIMYMHBI: HA OCHOBE aHaJIW3a YCJIOBUS 3a/1a4M 3alMChIBaTh KPATKOE YCIOBUE, BBISBIISITh HEIOCTAIOIINE NN U30BITOUHBIE TaHHbIE, BHIOMPATh 3aKOHBI
1 GOpMyJIbl, HEOOXOAUMBIE AJIS PEIIEHUs, IPOBOAUTh PACU€Thl M OLIEHUBATh PEATUCTUYHOCTh ITOJIyY€HHOI'O 3HaUeHUs (PU3MUECKON BEINUMHBI,

. pacrno3HaBaTh po0JIEMbl, KOTOPbIE MOYKHO PEIIUThH IPU MOMOIIY PU3NYECKUX METOJI0B, UCIIONIb3Yys ONUCAHUE UCCIIEI0OBAaHUS, BBIIEIATh
IIPOBEPAEMOE TPENIOI0KEHHE, OLEHUBATh MPABUIBHOCTh MOpsSAKA IPOBEIEHHsS HCCIEIO0BaHMS, JIeJIaTh BBIBOJbI, HHTEPIPETUPOBATh PE3yJbTaThl
HaOJIIOJICHUN U OILITOB;

. MIPOBOJIUTH OMBITHI 110 HAOMIONEHUIO (PU3NYECKUX SBICHUN WK (PU3UYECKUX CBOWCTB Tell (M3yyeHHe BToporo 3akoHa HeloToHa, 3akoHa
COXPAaHEHHUs SHEPIUH, 3aBUCUMOCThH IEpHOoJa KOoJeOaHWW MPYKUHHOTO MasiTHUKAa OT MAaccChl Tpy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MaJIbIX KoJIeOaHuM, NMPSMOIMHEHHOE PaclpoCTpaHEHHE CBETa, pa3jioKeHHue OeJoro cBeTa B CIEKTP, U3yUEHHE CBOWCTB M300pa’keHUs B
IJIOCKOM 3€pKajle W CBOMCTB M300pa)KeHUs IperMeTa B COOMparolled JuH3€, HAOJI0JIeHUE CIUIONIHBIX M JIMHEWYaTbIX CIEKTPOB M3JIY4EHHS):
CaMOCTOSITENILHO COOMPATh YCTaHOBKY M3 H30BITOYHOrO HaO0Opa 000PYA0BaHMS, OMUCHIBATE X0/ OIBITA U €T0 PE3YNbTaThl, POPMYINPOBATH BHIBOJIBI;

. MPOBOJIUTh TIPU HEOOXOIWMOCTH CEpUI0 TPSAMBIX H3MEPEHHI, ONpeneNsisi CpeJHee 3Ha4eHHWEe H3MepsieMoi BenuduHbl ((hoKycHoe
paccTosiHuEe coOMparolei JIMH3bI), 000CHOBBIBATh BEIOOP cr1oco0a n3MepeHus (M3MEepUTENbLHOr0 Ipudopa);
. MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTEH (PU3NIECKUX BEJTMYMH C UCIIOJIb30BAaHHEM MPSMBIX H3MEPEHNUH (3aBHCUMOCTB ITYTH OT BPEMEHHU

IIPU PaBHOYCKOPEHHOM JIBM)KEHUM 0€3 HadalbHOM CKOPOCTH, Mepuoja KojlebaHui MaTeMaTHYecKoro MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH yTrja
OTPaKEHMsI CBETAa OT YIJIa MAaJeHHUs U yIVIa IPEJIOMIIEHUS OT yIVla IaJIeHUs): IUIaHUPOBaTh UCCIIENIOBaHME, CAMOCTOSITEIbHO COOMpATh YCTaHOBKY,
(buKCUpOBaTh pe3yabTAThI IOITYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJIE TAOINII U IpaMKOB, 1€1aTh BEIBOBI IO pE3YNIbTaTaM UCCIIEIOBAHNUS;

. MIPOBOJUTHh KOCBEHHbIE M3MEPEHUS! (PU3NYECKUX BEIMUYUH (CPEAHSSI CKOPOCTh M YCKOpPEHHE Teja MPU PaBHOYCKOPEHHOM JIBHKEHUH,
YCKOpEeHHE CBOOOJHOTO MaJIeHUs, KECTKOCTh MPYKHUHBI, KOAPPHUIMEHT TPEHUS CKOJBKEHUS, MeXaHU4ecKasi paboTa U MOIIHOCTb, YacTOTa U MEPHOJ
Koje0aHui MaTeMaTHUYeCKOro U MPYKMHHOIO MasTHHUKOB, ONTHYECKas cujia coOMparoliel JUH3bI, paJuO0aKTUBHBIN (OH): MIaHHUPOBATh U3MEPEHHUS,

25



coOupaTh SKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBINOJHATH H3MEPEHHUA, CIeNys MPeIIOKEHHOW HMHCTPYKIMH, BBIYUCIATH 3HAUEHUE BEIUYHUHBI U
AHAJIM3UPOBATH MOJYUYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOMW IMOTPEITHOCTH U3MEPEHUN;

. coOJII0AaTh MpaBUiia TEXHUKH 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

. pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYCHHBIX (PU3MUECKUX MOJIETICH: MaTeprabHas TOuka, abCOIOTHO TBEPI0E TENI0, TOUCUHBII UCTOUHUK
CBETA, JIy4, TOHKas JINH3a, [UIAHETapHasi MOJEIIb aTOMa, HyKJIOHHAsI MOJIE€Ib aTOMHOTO SI/1pa;

. XapaKTepu30BaTh MPUHIMIBI JEHCTBUS M3YYEHHBIX MPHUOOPOB M TEXHUYECKHUX YCTPOHCTB C ONOPON HAa MX ONHMCAaHUS (B TOM 4YHCIIE:

CIMJIOMETP, NaTUYUKU MOJI0KEHUS, PACCTOSIHUS M YCKOPEHUs, PaKkeTa, 3X0JI0T, OUKH, IEPUCKOI, (oToaInapaT, ONTUIECKUE CBETOBO/bI, CIIEKTPOCKOII,
J03UMETp, Kamepa BuiibcoHa), NConb3yst 3HaHUS O CBOMCTBAX (PM3UYECKUX SABICHUNA U HEOOXOAMMBbIE (PU3UYECKHE 3aKOHOMEPHOCTH;

. HCIOJIb30BaTh CXEMbl M CXEMaTHYHbIC PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOIOTMUYECKUX
IIPOLIECCOB NP PEUIEHUH YU€OHO-ITPAKTUUECKHUX 3a]a4, ONITUYECKUE CXEMBI JIJIsl IOCTPOEHUS U300paKeHUI B IUIOCKOM 3€pKajie U COOMparoILeH JINH3E;
. MPUBOJUTH MpUMEPHl (HAXOAUTh MHGOPMAIMIO O MPUMEpPax) MPaKTUYECKOTO HCIOIb30BaHMs (PU3NYECKUX 3HAHUN B MOBCEIHEBHOMN

KU3HU IS oOecriedeHus: 0€30IacHOCTH MPH OOpalIeHuy ¢ MpruOopaMu M TEXHHYSCKUMHU YCTPONCTBAMH, COXPAHECHHSI 3/I0POBBS M COOJIOCHHSI HOPM
3KOJIOTHYECKOTO IIOBECHHUS B OKPYKAIOLLIEH Cpee;

. OCYIIECTBISATh TOUCK HH(popManmu (usmyeckoro conuepkanus B MHTEepHETE, caMOCTOATETHHO (HOPMYyIHpYs TOMCKOBBIN 3aIpoc,
HaXO/UTh IyTH OINPE/IeIeHNUs JOCTOBEPHOCTH MOIY4Y€HHOH NH(POPMALIMU Ha OCHOBE UMEIOIUXCS 3HAHUH U JOMOJIHUTENIBHBIX HCTOYHUKOB;

. WCTOJB30BaTh IPH BBIIOJHEHWH YYEOHBIX 3aJaHUil HAyYHO-TIONMYJSIPHYIO JIUTEpaTypy (HU3MUYECKOro cojaep)kaHus, CIPaBOYHBIE
MaTepHalbl, pecypchl ceTu MHTepHeT, BiajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3zoBaHus MH(OPMAIMK U3 OJTHOW 3HAKOBOM CHUCTEMBI B
APYTYIO,

. co3/laBaTb COOCTBEHHbIC NHUCHBMEHHbIE U YCTHBIE COOOIIEHUS HAa OCHOBE HMH(OpPMAlUM W3 HECKOJbKUX HCTOYHHUKOB (U3UYECKOTO

COACpIKaHuA, Hy6J'II/I‘~IHO MNpEACTABIATDH PE3YJIbTAThI HpOGKTHOfI 20048 HCCHGILOB&TGHLCKOﬁ ACATCIIBHOCTH, IIPHU 3TOM I'PaMOTHO UCIIOJIB30BaTh I/ISY‘ICHHBII\/'I
MOHSATUHHBIN arrmapar u3ydacMoro pasacia CI)I/ISI/IKI/I H COIIPOBOXIAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ C y‘IéTOM 0COoOCHHOCTEH ayaAUuTOpPUN CBECPCTHUKOB.
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PEAJIMBALUA BOCIITMTATEJIBHOI'O IOTEHIHHUAJIA HA YPOKAX ®U3UKU ITPEAINIOJAT'AET CJAEAYIOIIEE:

- YCTaHOBJIEHUE JJOBEPUTENIbHBIX OTHOIIEHUH MEXIy YUUTEIEM U €ro yYeHUKaMHU, CIOCOOCTBYIOIUX MO3UTUBHOMY BOCHPUATHIO YYallUMHCS
TpeOOBaHUH U MPOCHO YUUTEIs, MPUBJICYCHNUIO NX BHUMAHHS K 00CYKAaeMoil Ha ypoke MH(OpMaIIK, aKTUBU3ALIMU UX TI03HABATEIILHON JIeTENb HOCTH;

- MOOYXJeHHE LIKOJBHUKOB COONIIOaTh Ha YpPOKE OOLICHPUHATHIE HOPMBI HOBEJACHMS, NMpaBuja OOIIEHUS CO CTapIIUMH (YUHUTENIAMHU) U
CBEpCTHUKAMH (IIKOJIbHUKAMH ), TPUHIHIIBI Y4eOHOH TUCIMIUIMHBI U CAMOOPTaHU3AIHH;

- IPUBJIEYEHUE BHUMAHUS IIKOJIBHUKOB K [IEHHOCTHOMY aCIEKTY M3y4aeMbIX Ha YpOKax SIBJICHUH, OpraHu3alys ux paboThl ¢ [oJydaeMoil Ha
YPOKE COIMATIbHO 3HAUNMON HH(pOpMaLneil — THUIIMUPOBAHHE €€ 00CYKICHUS, BBICKAa3bIBAaHHS YUAIIMMUCS CBOETO MHEHHUS 110 €€ TIOBOJ1Y, BEIPAOOTKH
CBOETO K HEW OTHOLICHMS,;

- HCIIOJIb30BAHNE BOCIIUTATEIIHHBIX BOZMOKHOCTEH coiep:kaHusl yd4eOHOTO MpeIMeTa yepe3 JeMOHCTPAIHIO JIETSIM IIPUMEPOB OTBETCTBEHHOTO,
I'PaXJaHCKOI'O MOBEIECHUS, IPOSBICHUS YEJIOBEKOIOOU U 100pOCepIeUHOCTH, Yepe3 MM0A00p COOTBETCTBYIOLIMX TEKCTOB JJIS YTEHHUS, 3ajad JUlsl
pereHust, TpOOJIEeMHBIX CHTYyalui sl 0OCYKICHHS B KJIacce;

- IPUMEHEHNE Ha YPOKE MHTEPAaKTUBHBIX (hOpM pabOThI yyallMXCsl: HHTEIUIEKTYaJIbHBIX UTP, CTUMYJIUPYIOIIUX O3HABATEIbHYIO MOTHBALIMIO
IIKOJIbHUKOB; JUCKYCCUN, KOTOPbIE al0T y4yalllUMCs BO3MOXKHOCTh MPUOOPECTH OMBIT BEIECHUS KOHCTPYKTHUBHOTO JUAJIOTa; IPYNIOBOil pabOThl Wiln
paloThI B Iapax, KOTOPbIE y4aT MIKOJIbHUKOB KOMaHAHOH paboTe U B3aUMOJECHCTBUIO C IPYTUMH JI€ThMH;

- BKJIIOYEHHE B YPOK WIPOBBIX MPOLEAYP, KOTOpPHIE IOMOTarOT IMOJACPKAaTh MOTHBALMIO JETEH K IOJYYEHUIO 3HAaHUM, HaJla)KMBaHUIO
MO3UTHUBHBIX MEKIMYHOCTHBIX OTHOLICHUH B KJIacce, IOMOTAIOT YCTAHOBJICHUIO JOOpOIKeIaTeIbHOW aTMOC(Ephl BO BpEMsl YPOKa,;

- opraHu3anus neQcTsa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX yUaIllUXCs Ha/l UX HEYCIEBAIOIIMMH OJHOKJIACCHUKAMU, JAIOIEro NIKOJbHUKAM
COLIMAJIbHO 3HAYUMBIN OIBIT COTPYAHUYECTBA U B3aUMHOM IIOMOILH;

- UHULMAPOBAHUE U MOJJIEPKKA MCCIIEI0BATEIbCKON IESATEIIBHOCTH IKOJBHUKOB B PAMKAX pealn3allid UMY MHIWBUAYAIbHBIX U TPYNIIOBBIX
HCCIIEI0BATENICKUX MPOEKTOB, YTO JACT IIKOJBHUKAM BO3MOKHOCTh NMPHOOPECTH HABBIK CaMOCTOSITEIBHOIO PELICHHs TEOPETHUECKOM MpoOIeMsl,
HaBbIK T€HEPUPOBaHUS U O(opMIIeHUSI COOCTBEHHBIX HJIEH, HABBIK YBAXKUTEJIBHOIO OTHOIIECHUS K YYXXUM HAeIM, OPOPMIIEHHBIM B paboTax APYrux
ucclieloBaTeNel, HaBbIK MyOIMYHOTO BBICTYIUICHUS IIepesl ayIUTOpUE, apryMEHTUPOBAHMSI U OTCTAUBAHUS CBOEH TOUKH 3PEHMUS.
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TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC

Ne HaumeHoBaHMe pa3iesioB ¥ TEM IPOrPaMMBI
/o

KomngecTBo yacos

|Bcero H K/p H I/p ‘

pecypcsl

‘ OnekTpoHHbIe (U pOBHIE) 00pa3oBaTEIbLHbIC

|Pa3ne.11 1. ®u3uka u eé poJib B MO3HAHUU OKPYKAKIIEr0 MUPa

|
| 1.1 Hd)mm(a - HayKa O MPUPOJIe “ 2 H H HBI/I6HI/IOTeKa LIOK https://m.edsoo.ru/7f416194 |
| 1.2 HCDI/I?;I/I‘IGCKI/IG BEJINYHHEI H 2 H H HBI/IGJH/IOTeKa IHOK https://m.edsoo.ru/7f416194 |
| 1.3 HECTeCTBeHHOHaquLHZ METOJI TIO3HAHHUS H 2 H H HBI/IGJH/IOTeKa LIOK https://m.edsoo0.ru/7f416194 |
|I/IT0r0 10 paszeny H 6 H |
|Pa311e.11 2. IlepBoHayajibHbIE CBEJIEHUS 0 CTPOEHUH BelIeCTBA |
| 2.1 HCTpOGHI/Ie BEIIECTBA H 1 H H HBI/I6J'II/IOT6K3. IHOK https://m.edsoo.ru/7f416194 |
| 2.2 HI[BI/I)I(GHI/IG U B3aMMOJIEHCTBUE YaCTHUL] BE[ECTBA H 2 H H HBI/I6J'II/IOT6K3. IHOK https://m.edsoo.ru/7f416194 |
| 2.3 HArperaTHHe COCTOSIHHS BEILIECTBA H 2 H H HBI/IGJH/IOTeKa LIOK https://m.edsoo.ru/7f416194 |
|I/IT0ro 10 pasJeny H S H |
|Pa3)1e.11 3. /IBM:keHHE M B3AMMO/IelCTBHE TeJl |
| 3.1 HMCX&HI/I‘IGCKOC IBIYKEHHUE H 3 H H HBI/I6JH/IOTeKa IHOK https://m.edsoo.ru/7f416194 |
| 3.2 HI/IHepI_II/ISI, Macca, INIOTHOCTh H 5 H H HBI/I6JH/IOTeKa IIOK https://m.edsoo.ru/7f416194 |
| 3.3 HCI/IJ‘Ia. Buns! cun H 13 H H HBI/I6JH/IOTeKa ITOK https://m.edsoo.ru/7f416194 |
|I/IT0ro 10 pasjeny H 21 H |
|Pa3)1e.11 4. JlaBjieHUue TBEPABIX TeJl, ;KMIKOCTell U ra3oB |

4.1 |1aBneuwue. [lepenaya qaBieHust TBEPABIMH TEIAMH, KUIKOCTIMH 3 bubmmoreka LIOK https://m.edsoo.ru/7f416194
U razamu

| 4.2 HJIaBneHHe KHUJIKOCTH H 5 H H HBI/I6J'II/IOT6K3 HOK https://m.edso00.ru/7f416194 |
| 4.3 | Armocheproe naBnerue | 6 | I [Bu6morexa LIOK https:/m.eds00.ru/7f416194 |
| 4.4 HﬂeﬁCTBHe KHJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO H 7 H H HBI/I6J'II/IOT€K3 LIOK https://m.edsoo.ru/7f416194 |
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Ne HaunMmeHoBaHuE pa3/ieioB U TEM IPOrPaMMbI ‘ KonuuecTBo yacos ‘ DnekTpoHHbIe (MUPPOBHIC) 00pa30BaTEIbHbIC
n/m | Bcero H K/p H I/p ‘ PeCYpCBI
|I/ITOro o pazjaeiy “ 21 H |
|Pa311e.11 5. PaGoTa 1 MOIIHOCTH. JHEpPrusi |
| 5.1 |PaGora 1 MomHOCT I 3 | | |Bu6morexa LIOK https:/m.eds00.ru/7f416194 |
| 5.2 HHpOCTLIe MEXaHHU3MBI H 5 H H HBI/I6HI/IOTeKa LIOK https://m.edsoo.ru/7f416194 |
| 5.3 HMexaHquCKaﬂ SHEPIHs H 4 H 1 H HBI/I6J'II/IOTeKa IHOK https://m.edso00.ru/7f416194 |
|I/ITOro 10 pasaeny H 12 H |
|Pe3epBHoe BpeMs H 1 H H H |
|OBILEE KOJIMYECTBO YACOB I10 [IPOI'PAMME | 65 | 3 || 11 | |
8 KJIACC
Ne /i HaumenoBanue pa3ienoB u TeM IPOrpaMMbl | KonuuecTBo uyacos ‘ DnekTpoHHbIe (IUGPOBBIE) 00pa30BaTEIIbHBIC
| Beero || K/ip || mp | pecypebl

|Pa3)1e.11 1. TennioBbI€ sIBJICHUS |
| 1.1 ”CTpOGHI/Ie M CBOMCTBA BEIECTBA H 7 H H HBI/I6JH/IOTeKa ITOK https://m.edsoo.ru/7f4181ce |
| 1.2 ”TCHHOBHC TIPOIIECCHI H 21 H 1 H 3 HBI/I6JH/IOTeKa ITOK https://m.edsoo.ru/7f4181ce |
|I/ITOro 0 pa3feny H 28 H |
|Pa3)1e.11 2. D1eKTpHYEeCKHE M MATHUTHBIE SIBJICHUS |
| 2.1 HBHGKTqueCKHe 3apsiibl. 3apsHKEHHBIC Tella M MX B3aMMOJICHCTBUE H 6 H H 1 HBI/I6J'II/IOTCKa LIOK https://m.edsoo.ru/7f4181ce |
| 2.2 ”HOCTosIHHHﬁ ANEKTPUUECKHIA TOK H 19 H 1 H 7 HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f4181ce |
| 2.3 ”MarHI/ITHHe SIBJICHHS H 6 H H 2 HBI/I6JII/IOTeKa IIOK https://m.edsoo.ru/7f4181ce |
| 2.4 ”3J‘IeKTpOMaFHI/ITHaSI WHIYKIUS H H H HBI/I6JII/IOTeKa IHOK https://m.edsoo.ru/7f4181ce |
|I/IToro 0 pa3jeny H 35 H |
|Pe3epBHOe BpeMs H 2 H H H |
|OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME | 65 || 3 | 13 | |
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9 KJIACC

Ne i/mt HanmeHoBaHue pa3aenoB u TEM MPOrpaMMbI ‘ KosnndectBo yacoB ‘ DnexTpoHHbIe (LU(POBBIC) 00pa3oBaTEIbHBIC
| Bcero H K/p “ I/p | peCypCRI

|Pa3ne.11 1. Mexanu4yecKkue siBJeHUs |
| 1.1 ”MexaHqucxoe JBIKCHHE U CIIOCOOBI €TI0 OMMCAHUs “ 10 H “ 1 “BI/I6JII/IOT€Ka LIOK https://m.edsoo.ru/7f41a4a6 |
| 1.2 HBsaI/IMOILeﬁCTBHe TE H 20 H 1 H 2 HBI/I6JII/IOT€K21 LIOK https://m.edsoo.ru/7f41a4a6 |
| 1.3 ”3aKOHI>I COXpaHEHHUsI H 10 H H 2 HBI/I6JII/IOT€K21 LIOK https://m.edsoo.ru/7f41a4a6 |
|I/IT0r0 10 paszeny H 40 H |
|Pa311e.11 2. MexaHn4ecKkue KoJie0aHus M BOJIHbBI |
| 2.1 ”MexaHI/I‘leCKI/Ie KosieOaHus H 7 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41a4a6 |
| 2.2 ”MexaHI/I‘leCKI/Ie BOJIHBI. 3BYK H 8 H 1 H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41a4a6 |
|I/IT0r0 110 pas3jeny H 15 H |
|Pa3)1e.11 3. DJ1eKTPOMATHHUTHOE T0JI€ ¥ YJIEKTPOMATHUTHBIE BOJTHBI |
| 3.1 HBHGKTpOMarHHTHoe TI0JI€ ¥ AJIEKTPOMArHUTHBIC BOJTHBI H 6 H H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41a4a6 |
|I/IT0ro 10 pasieny H 6 H |
|Pa3zle.11 4. CBeToBbI€ ABJICHUS |
| 4.1 ”3aKOHBI pacnpocTpaHeHUs CBEeTa H 6 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41a4a6 |
| 4.2 ”JIHH:;LI Y ONITUYECKUE TPUOOPHI H 6 H H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41a4a6 |
| 4.3 ||Pasnoxenne Gemoro cBera B CIeKTp | 3 | [ |Bu6mioTexa LIOK https:/m.edsoo.ru/7f41a4a6 |
|I/IT0ro 10 paszeny H 15 H |
|Pa3zle.11 S. KBanToBbI€ SBJICHHUS |
| 51 ”I/IcnyCKaHHe M TIOTJIOIIEHNE CBETA ATOMOM H 4 H H 1 HBI/IGJ‘II/IOTCK& IHOK https://m.edsoo.ru/7f41a4a6 |
| 5.2 ”CTpoeHI/Ie aTOMHOTO siipa H 6 H H HBI/I6J‘II/IOTCK& LIOK https://m.edsoo.ru/7f41a4a6 |
| 5.3 ”HllepHBIe peakiun H 7 H 1 H HBI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41a4a6 |
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Ne ni/m HauMeHoBaHMe pa3iesioB U TEM IPOrPaMMBI ‘ KonuuectBo yacos ‘ DnekTpoHHbIe (LUPPOBBIC) 00pa3oBaTEIbHbIC
| Bcero H K/p “ I/p | PeCypChI
|I/ITOro o pazjaeiy “ 17 H
|Pa311e.11 6. [ToBTOPHUTEILHO-00001IAIOIINIT MOTYJIb
6.1 |[loBTOpeHue u 0600IICHNE COACPKaHUs Kypca pU3uKu 3a 7-9 5 bubnunoreka LIOK https://m.edsoo.ru/7f41a4a6
KJ1acc
|I/ITOro o pazjaeiy “ 5 H
|OBILIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME | 98 | 3 | 11 |
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