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1.IloscuuTENnbHAA 3aIUCKA

10.

[Iporpamma paccuMTaHa Ha CTYHEHb OCHOBHOTO (Ha4ajgbHOTO ) oOmero oOpa3oBaHUs
0a30BbIif YPOBEHb.

Paboyas mporpamma no ¢usuke s 7-9 KI1accoB COCTaBJI€HA HA OCHOBE:

®enepanbHblil 3ak0H 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanun» (¢
MOCJIEYIOLMMHU U3MEHEHUAMU) — faiee 3aKoH 00 00pa3oBaHUU

[Mpukaz Munnpocsemenus Poccun ot 31.05.2021 No 286 «O06 yrBepxkacHuu (eaepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIApTa HA4YaJIbHOTO 00mero oOpasoBaHus» (manee —
®I'OC HOO-2021)

[Mpukaz Munnpocsemenuss Poccun ot 31.05.2021 No 287 «O06 yrBepxkacHuu (eaepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAAapTa OCHOBHOTO 00IIero oOpasoBaHHs» (nanee —
dI'OC 000-2021)

[Ipukaz Munnpocsemenuss Poccum ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsaka
OpraHu3alliii W  OCYIIECTBJICHUS  OOpa3oBaTeNbHOW  JEATENILHOCTH 10  OCHOBHBIM
00111€00pa3oBaTENIbHBIM TIpOTpaMMaM - 00pa30oBaTEIbHBIM MPOTPaMMaM HAdaJbHOTO OOIIEro,
OCHOBHOTO OOIIIETO U CpeIHEro 00IIero 00pa3oBaHus»

[Ipuka3z Munnpocsenienust Poccun ot 11.12.2020 Ne 712 «O BHeceHUN U3MEHEHUN B HEKOTOPHIE
(dbenepanbHBIe TOCYAAPCTBEHHBIE O0Opa30BaTENbHBIC CTAaHIAAPTHI OOIIEro 0oO0pa3oBaHUs IO
BOTIPOCaM BOCITUTAHHS 00yJArOIIUXCS»

[Toctanosnenue ' maBHOrO rocyaapcTBeHHOro caHutapHoro Bpada PO ot 28 centsaopsa 2020 r. N
28 "O6 yrBepxkaenuu canuTapHbix npaBmi CIT 2.4.3648-20 "CaHUTapHO-IHIEMHAOJIOTHISCKUE
TpeOOBaHUSI K OpPraHW3allMsIM BOCIIUTAaHHS W OOYYCHHs, OTAbIXa W O3JIOPOBICHHS JACTEH U
Mogoaexu""

[Ipumepnas padouast mporpamma o ¢uszuke OO0, onodpennas pemenrnem @YMO no obmemy
o0OpazoBanuto mpoTokod 4/21 ot 28.09.2021

[Ipumepnas nporpamma Bocniutanus (ogo6peno pemenrnem ®YMO ot 02.06.2020 1.).

[Tonoxxenne o pabounmx mnporpamMmax yUeOHBIX TIPEIMETOB, YYE€OHBIX KYypCOB, KYypCOB
BHEYPOUHOH JesATeNbHOCTH, YueOHBIX MOIyIeiMOY «COIL Nel14y
Y4eOHBIN TJIaH IIKOJTBI

Hcnonssyemeiii YMK:

Peanmamm pa6oqel71 IIporpaMmbl OCYHIECTBIIICTCA C HCIIOJIB30BAHHUEM y‘IC6HO'MCTOI[I/I‘IeCKOFO
KOMIIJICKTAa:

[Iporpamma: Ilpumepnas padbouas nporpamma no ¢usuke OO0, ogobpennas pemenueM OYMO
1o 061eMy 00pa3oBaHUIO

YueOnuk: yueOHUKH (BKItoYeHHBbIe B DenepanbHblil nepeueHs) Ousuka 7xi. / W.M.IlepsbimikuH,
A.N. "Banos.- M.: IIpocsemnienue, 2022r.; ®uzuka 8xit. / WM.M.Ilepbimkun, A.M. UBaHoB.- M.:
[Ipocsemenue, 2022r.;®@uzuka 9xn. / W.M.Ilepeiukun, E. M. I'yrtauk, M.A. IlerpoBa, A.W.
HBanos.- M.: [Ipocsenienue, 2022r.

3aJauyHuK:
COOPHHK TECTOBBIX M TEKCTOBBIX 3aJaHHI ISl KOHTPOJIS 3HAHUN U ymenuii  : COOpHHUK
BOMPOCOB 1 3a/a4 1o ¢usuke 7-9 k. / B.W.JIykamuk, E.B.MiBanoBa.— M.: IlpocBemenue, 2004;

CO,Z[ep)KaHI/IC nporpaMMbl HaIIpaBJICHO Ha (I)OpMI/IpOBaHI/IC CCTCCTBeHHOHaquOﬁ T'paMOTHOCTH

yqalmuxcda MW OpraHu3anuio MU3y4UCHUA (I)I/ISI/IKI/I Ha JesATEIbHOCTHOM OCHOBe. B Hel YUYHUTBIBAIOTCA

BO3MOJKHOCTH mpeaMeTra B peanuzauuu TpedoBanuit ®PI'OC OOO k miuaHUpyeMbIM JTUYHOCTHBIM U

MCTAIIPpCAMECTHBIM PE3YyJIbTaTaM O6y‘-ICHI/I$I, a TaKXKE MCKIPCIMCETHBIC CBA3U CCTCCTBCHHOHAYYHBIX

y4eOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO 0011ero 00pa3oBaHusl.



OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA «®U3UKA»

Kypc ¢usukm — cucremoo0pa3yrommii Al €CTeCTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJBKY
(u3HUuecKre 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBJICHUN, H3y9aeMbIX XUMHEH, OMOJIOTHEH, aCTPOHO
Mueil u ¢usndeckoit reorpagpueii. Puznka — 3TO NMPEIMET, KOTOPBIA HE TOJIBKO BHOCHT OCHOBHOM
BKJIaJ] B CCTCCTBCHHOHAYYHYIO KapTHHY MHpa, HO M MPEAOCTABISICT Hawboyiee SICHbIC OOpa3Ilbl
MPUMEHEHMSI HAYYHOTO METOJa IO3HaHUs, T.€. Crocoba TMOJMy4yeHHUs TOCTOBEPHBIX 3HAHMM O MHUPE.
Hakonen, ¢u3nka — 3T0 mpeaMeT, KOTOPBIA Hapsy C IPYTMMH €CTECTBCHHOHAYYHBIMH TPEIMETAMH
JIOJDKEH JaTh IIKOJIbHUKAM TpEeJICTaBlIeHne 00 YBJIEKATEIbHOCTH HAYYHOTO HMCCIICAOBAHUS M PaTOCTH
CaMOCTOSTENIBHOTO OTKPBITHS HOBOTO 3HAHUS.

Onna 13 rIaBHBIX 3a7a4 (U3HUYECKOTO 00pa3oBaHUsI B CTPYKType OOIIero oOpa3oBaHUsS COCTOUT B
(hopMHUPOBAaHUM €CTECTBEHHOHAYYHOM I'PaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOI macchl 00Oyyaro
IIUXCsI, KOTOpBIE B JaJIbHEHIIeM OyIyT 3aHSTHl B CaMbIX pa3HO oOpa3HbIX cdepax aesTenbHoCcTH. Ho
HE MEHee BaXHOW 3a/aveil SIBJISIETCS BBISBICHHWE W TIOJTOTOBKA TAJAHTIMBBIX MOJIOJBIX JIFOJEH IS
MIPOJIOJKEHHSI 00pa30BaHus U JalbHEHIIeH npoQeccnoHalIbHON NesITebHOCTH B 00JJACTH €CTECTBEHHO
HAYYHBIX HCCIICIOBAaHWNA M CO3JAHWHM HOBBIX TE€XHOJIOTHH. COTJacHO MPUHSATOMY B MEXIYHAPOIHOM
coobmiecTBe omnpeneneHno, «EcTecTBeHHOHayyHass TI'PaMOTHOCTh — 3TO CIIOCOOHOCTh YeJOBeKa
3aHUMAaTh AKTUBHYIO T'PAXXIAHCKYIO MO3WIUIO 1O OOMIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C
€CTeCTBEHHBIMH HayKaMH, 1 €r0 TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYUYHBIMHU UaessMu. HayaHo
TPaMOTHBIA YEIIOBEK CTPEMHUTCS y4acTBOBaTh B apTyMEHTHPOBAHHOM OOCYXIEHHH TpoOieMm,
OTHOCSIIIIMXCSI K €CTECTBEHHBIM HayKaM W TEXHOJIOTHSM, 4YTO TpeOyeT OT Hero CJaeayrolnx
KOMIIETEHTHOCTEM:

— HAyY4YHO 0OBACHATH SIBJICHUA,
— OIICHUBATh U IOHHUMATh 0COOEHHOCTH HAay4YHOI'0O UCCJICAOBAHUA,

— HUHTCPHPECTUPOBATh AaHHBIC W HCIOJb30BAaTh HAYYHBIC JOKA3aTCJIbCTBA MJIA IIOJIYYCHHUA
BBIBO/JIOB.

N3yuenue ¢u3uku cnocoOHO BHECTH pelIAOUINi BKIad B (OPMHUPOBAHUE €CTECTBEHHO
HayYHOU rpaMOTHOCTU OOY4YaIOIINXCA.

HEJIM N3YYEHNWA YYEBHOI'O ITPEJIMETA «®HU3UKA»

Henu u3ydyenus (uU3MKM Ha YpOBHE OCHOBHOrO oOIiero oOpasoBaHusi ompeneneHsl B Konrenmuu
npenojaBaHusi ydeOHoro mnpeamera «®Dusmka» B 00pa3oBaTenbHBIX oOpranu3zanusx Poccuiickoit
Odenepanuu, peanu3yoIuX OCHOBHbIE 00111e00pa3oBaTebHbIE IPOTPAMMBI, YTBEPKAEHHOU peleHreM
Komnernn MunucrepcrBa npocemennsi Poccutickoit deaepanun, mpotokon ot 3 aexadps 2019 r. Ne
[1K-4BH.

Lenu nzydyenus GU3MKU:

— HpI/IO6peTCHI/Ie HHTCpECa U CTPCMIICHUS O6y‘laIOH_II/IXC$I K Hay4YHOMY H3YUYCHUIO
IpUpOAbI, pa3BUTUC UX MHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CHOCO6HOCTC§I;

— Pa3sBUTHC HpCI[CTaBJ'ICHI/Iﬁ 0O HAy4YHOM MCTOAC TIO3HAHHUA U (bOpMPIpOBaHI/IC
HCCICA0BATCILCKOIO OTHOMICHHUA K OKPYKAIOIIUM SABJICHUAM,
— (bOpMI/IpOBaHI/IC HAay4YHOI'0O MHUPOBO33PCHHUA KaK pPE3yJjibTaTa H3Yy4YCHUA OCHOB CTPOCHUA

MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (DM3UKH;

— ¢opmMupoBaHUE TPEACTABICHUNA O PO (PU3UKU IS Pa3BUTHS IPYTMX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHIA;



—  pa3BUTHE TMPEACTaBICHUA O BO3MOXHBIX cdepax Oynymeld mpodeccnoHaIbHON
NEATeNbHOCTH, CBSI3aHHOW C (PU3MKOH, MOATOTOBKA K JalbHEHIIEMy OOYYCHHIO B 3TOM
HaIlpaBJICHUU.

JlocTikeHHe 3TUX Iiefiell Ha ypOBHE OCHOBHOTO oO0mmiero oOpa3oBaHus oOecreunBaeTcs
pelIeHreM CIEeIYIONINX 3a/1a4:

— TpuoOpeTeHHe 3HAHWKH O AMCKPETHOM CTPOSHUM BENIECTBA, O MEXAaHUYECKHX,
TEIUTIOBBIX, AIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

—  TpUOOpeTeHHEe YMEHHMH OINHCHIBATH M OOBICHATh (U3WYECKHE SBJICHUS C
HCIIOJIb30BAHUEM IOJyYEHHBIX 3HAaHUM;

—  OCBOCHHME METOJOB pEUICHUS NPOCTEHIIMX PACYETHBIX 3aJa4 C HCIOJb30BaHUEM
(buznyecKkux Mojenei, TBOPUECKUX M MPAaKTUKOOPHUEHTHPOBAHHBIX 33]1a4;

— Pa3BHUTHC YMGHI/Iﬁ Ha6J'II-OI[aTI> MMPUPOAHBIC ABJICHUSA W BBINIOJHATH OIIBITHI, na60paT0prle
pa60T51 1 OKCIICPUMCEHTAJIBHBIC UCCIICA0BAHNA C UCIIOJIB30BAHUECM U3MEPHUTECIIbHBIX HpI/I60pOB;

—  ocBoeHMe NpuéMOB paboTel ¢ uHGpopManuend QU3NYECKOro COJIEepKaHUs, BKIIHOYAs
MH(OPMALIMIO O COBPEMEHHBIX NOCTIKEHUSX (HU3UKH; aHaAW3 U KPUTUYECKOE OlLEHUBaHUE
uHpopmanuy;

—  3HaKOMCTBO cO cdepamMu TPOPECCHOHATHPHOU IEATETHLHOCTH, CBSI3aHHBIMH C
GU3NKON, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTIKEHHSIX
¢buznueckoi HayKu.

MECTO YYEBHOTI'O ITPEJIMETA «®U31UKA» B YHEGHOM IIJIAHE

B cootBerctBum ¢ ®I'OC OOO ¢usuka sBiuseTcs 00sS3aTCIbHBIM MPEAMETOM Ha YPOBHE
OCHOBHOTO o0Omiero oOpa3zoBanus. J[aHHas mporpaMma IMpeaycMaTpUBaeT H3ydeHHue (U3MKH Ha
0a30B0M ypoBHE B 00bEMe 238 4 3a Tpu roj1a 00ydeHus 1Mo 2 4 B HEAEM0 B 7 M 8 Kitaccax v 1o 3 4

B Heaelro B 9 xiacce.
COIEPXXAHUME YUEBHOI'O ITPEJIMETA

7 KIIACC
Paznen 1. dusuka u e poJb B MO3HAHUH OKPY>KaIOILIEro Mupa
duzuka — Hayka O TMpHpojae, H3y4yaeT (U3MUECKHUE SBICHHUS: MEXaHUYECKUE, TEIUIOBBIE,

QJICKTPUYICCKHUEC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC.

dusnyeckue BeNMMYMHBL. M3MepeHune ¢u3nveckux BenuuuH. Dusndeckue mnpHOOPHI
[TorpemHocTs u3MepeHuil. MexxayHapoHasi CUCTeMa eHHII.

Kak ¢usuka u gpyrue ecTtecTBEHHbIE HAyKH HM3y4aloT Mpupoay. EcTecTBEeHHOHAy4YHBIH METOJ
Mo3HaHUs: HaOIIOJeHNe, TOCTAHOBKA HAay4YHOTO BOIPOCA, BBIIBIKEHUE TUIOTE3, SKCIEPHUMEHT 10
MPOBEpKE THIOTE3, OObsICHEHHE Habmogaemoro sBieHus. OmnucaHue (U3NYECKUX SBICHUH C
MOMOIIBIO MOJICIICH.

JeMoHCcTpamu
1. Mexanuueckue, TEII0OBBIE, EKTPUUECKUE, MATHUTHBIE, CBETOBBIE
SIBJICHUS.

2. ®uznyeckue npruOOpsl U MpoLeaypa IPSIMbIX H3MEPEHHH aHAJIOTOBBIM M IU(POBBIM TPUOOPOM.

JIaGopatopHbie pabOThI U OTIBITHI
1. Onpenenenuie EHbI IENCHNUS [IKAIBl U3MEPUTENLHOTO MPHU
oopa.

2. NI3mepeHune pacCTOsIHUIMA.



3. N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

4. OnpeneneHue pa3MepoB MaJbIX Tell.

5. HWs3mepenue temneparypbl IpU IMOMOIIM JKMAKOCTHOIO TEpMOMETpa M JaT4yuKa
TEMIIEpaTyphl. 6. IlpoBeneHue uccienoBaHUS IO IMPOBEPKE TUIOTE3bI: JAIBHOCTD
noJIETa MIapyuKa, MyHeHHOTO TOPU30HTAIBHO, TeM 00JIbIlIe, YeM OOJIbIIE BHICOTA ITyCKAa.

Pa3nen 2. IlepBoHavanbHble CBECHUS O CTPOCHUM BEILLIECTBA

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYNbI, UX pa3Mepbl. OMbITHI, JOKa3bIBalOIIUE TUCKPETHOE
cTpoeHue BemecTBa. ONbITHI, T0Ka3bIBAIOUINE JUCKPETHOE CTPOCHHE BEIIECTBA.

JiBukeHue vacTul] BemiectBa. CBs3b CKOPOCTH JBW)KEHMSI YAcTHI[ C TEMIIEpaTypou.
BpoynoBckoe nBmwxenue, aud¢dys3us. B3zaumonelcTBUE YacTHIl BEUIECTBA: IMPUTSIKCHHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPIBIX (KPUCTAIIMYECKUX) TeEJl.
B3anMoOCBsI3p MEXJy CBOWCTBAMM BEUIECTB B DPa3HbIX arperaTHblX COCTOSIHMSX M HX aTOMHO
MOJIEKYJISIPHBIM cTpoeHueM. OcoOEeHHOCTH arperaTHbIX COCTOSIHUN BOJbl. B3anMocBs3b Mexay cBOM
CTBAaMM BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUSAX M HMX ATOMHOMOJIEKYJSIPHBIM CTPOCHHUEM.
Oco0OeHHOCTH arperaTHbIX COCTOSIHUM BO/bl. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

JlemoHCcTpamu

1. Habmronenne OpOYyHOBCKOTO

ABUXKCHUS.

2. Habmonenue muddysum.

3. Habmoienue siBiaeHuit, 00bACHAIOMUXCS MPUTSHKEHUEM WM OTTAJIKMBAHUEM YacTHUIL BELIECTB.

JlabopaTopHbie pabOThI U OTIBITHI
1. Ornenka quaMeTpa aToMa METOJIOM PAJIOB (C UCTIOIb30BaHUEM
dhoTorpadwuii). 2. ONBITH M0 HAOIIOICHUIO TETUIOBOTO PACIITUPEHHUSI Ta30B.

3. OnbITHI MO OOHAPYKEHHIO ACHCTBUS CHII MOJICKYJIIPHOTO MTPUTSKEHUS.

Paznen 3. JBmxenue u B3aMOIEHCTBUNU
Mexanudeckoe aBrmxeHrne. PaBHoMepHoe u HepaBHOMepHOE ABMKeHHE. CKopocTh. CpeHsisi CKOPOCTh
P HEPaBHOMEPHOM JIBIDKCHHMH. Pacuér mytu m BpeMeHU JABMXKEHHUS. PaBHOMepHOE M HEpaBHOMEpPHOE
nBu-xenue. Ckopocth. CpemHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBIDKCHHH. Pacuér myTu m BpeMeHH
JBYKEHUS.

SIBnenue HHCPLUM. 3aKkoH HHCPUHH. Bzaumogeiicteue Tenm kak npuirnHa HU3MCHCHUA CKOPOCTHU
JIBMKEHMS Ten. Macca Kak MCpa HMHCPTHOCTH TCJa. IInoTHOCTH BeliecTBa. CBs13b IIJIOTHOCTH C KOJIU
YCCTBOM MOJICKYJI B CIUHULIC 00BéMa BCIICCTBA.

Cuna kak XxapakTepuCTHKa B3auMojeicTBus Ten. Cuia ynpyroct u 3akoH ['yka. MI3MepeHue cuibl ¢
MOMOIIBIO JUHAMOMETpA. SIBIEHME TATOTEHMsS M cuiia TsokecTh. Cuila TSDKECTH Ha JIPYruX IJIaHeTax
(MC). Bec Tena. HeBecomoctb. CrioskeHHe CUll, HAPaBIEHHBIX MO OJHOU mpsiMoil. PaBHoielicTByromIas
cwi. Cuna tpenus. TpeHue ckoiabkeHus U TpeHue nokos. Tpenue B mpupose u texuuke (MC).

JeMoHCcTpamu
1. HaOmromeHre MEXaHUYECKOTO IBIKEHUS
Tena.

2. I3amepenune CKOpOCTH MPSMOIUHEHHOTO ABUKCHHSI.
3. HabmroieHue sSiBJICHUSI HHEPITUH.

4, Ha6J’IIO,Z[CHI/IC HU3MCHCHUS CKOPOCTHU IIPU B3aUMOJICHCTBUH
TCII.

5. CpaBHEHHE MacC MO B3aMMOJICHCTBUIO TEIL.



6. Cro>xeHre Cuil, HalpaBJIEHHbBIX 110 OJJHON MPSIMOM.

JIaboparopHbie paboThI u OTIBITHI

1. Onpenenenue  CKOPOCTH ~ PAaBHOMEPHOTO  JBIDKEHHS  (IIapuka B JKUAKOCTH, MOJIEIHU
AIIEKTPUYECKOT'0 ABTOMOOWIIS U T. 11.).

2. Ormpenenenue cpeiHell CKOPOCTH CKOJIbXKEHHMS Opycka WIM IIapuka M0 HAKIOHHON

TUIOCKOCTH.

3. OnpeneneHue IIOTHOCTH TBEPIOTO Tea.

4. OnbITel, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTSDKEHHsS (AepopManu) MPYKUHBI OT
IIPUIIOKEHHOMN CHUJIBI.

5. OHI)ITI)I, ACMOHCTPUPYIOIUC 3aBUCHUMOCTb CHJIBI TPCHHUA CKOJIBXKCHUSA OT BCECa TCIa H
XapakTepa COMPUKACAIOIINXCS TTOBEPXHOCTEH.

Paznen 4. [laBienue TBEPABIX Tell, KUJIKOCTEN 51 razoB
Hasnenue. CriocoObl yMEHBIUICHUS U YBeIMUYEHUS AaBieHud. JlaBneHue ra3a. 3aBUCUMOCTD JaBJICHUS
raza ot o0béma, Temmepatypsl. [lepenaua naBneHus TBEPABIMU TEIAMM, KUIKOCTIMU U Ta3aMU. 3aKOH
ITackais. ITneBMaTHueckme MalllUHBbI. 3aBHCHUMOCTD JaBJICHU KUIKOCTH oT FJ'Iy6I/IHBI.
I'unpocratuueckuii mapanokce. Coobmiaromuecs cocyabl. I napaBinyeckue MeXaHU3Mbl.
Atmocdepa 3emnu u atMocdepHoe napneHue. [IpuunHbl cylecTBOBaHUS BO3IYIIHOM 0007104YKH 3eMITH.
OmneiT Toppuuennu. M3smepenne atmocdepHoro naBieHus. 3aBUCHMOCTb aTMOC(EPHOTO TaBJICHUS
OT BBICOTHI HaJl ypoBHEM Mopsl. [IprnOops! 17151 u3MepeHus: aTMOC(PEPHOTO AaBJICHUS.

JlelicTBHE XKUAKOCTH M Ta3a Ha MOTPY)KEHHOE B HUX TeJlo. BeITankuBaromias (apXumenoBa) CUia.
3akoH Apxumena. [InaBanue Ten. Bo3nyxomnaBanue.

JeMoHCTparmu

1.  3aBucumMoOCTL  JaBJE€HHA Tra3za  OT

TeMIIEPaTypHI.

2. [lepenaya gaBiaeHUs )KUIKOCTHIO U TA30M.

3. Coo0miaromuecs: COCy/Ibl.

4. 'mapaBaM4YeCcKuil mpecc.

5. [IposiBneHue AeMcTBUSA aTMOC(HEPHOTO JIaBJICHHS.

6. 3aBHCHUMOCTh BBITAJKHBAIOMICH CHJIBI OT 00BEMA MOTPY)KEHHOM YacTH Tela M IUIOTHOCTH
KUJIKOCTH. 7. PaBEHCTBO BHITAJIKMBAIOIIEH CHJIBI BECY BHITECHEHHOM JKHUJIKOCTH.

8. Ycnosue mnaBaHMs TeJl: IJIaBaHUE WU NOrpy’>K€HUC TCJI B 3aBUCHUMOCTH OT COOTHOLICHUA
MJIOTHOCTEH Tea M sKUJIKOCTH.

JlaGopaTopHbIie paboThI u OTIBITHI
1. MccnenoBaHue 3aBUCUMOCTH Beca Telia B BOJIe OT 00bEMA MOrpyXKEHHOH B JKUAKOCTh YaCTH
Tena.

2. OHpe,Z[CJ'ICHI/Ie BBITAJIKUBAIOIICH CHIJIBI, HeﬁCTBYIOIHeﬁ Ha TCJIO, HOFp}I)KéHHOC B XKUJKOCTb.

3. HpOBepKa HE3aBHCUMOCTH BBITaJIKHBAIOIIEH CHIJIBI, ﬂeﬁCTByIOIHeﬁ Ha TCJIO B XXKUIAKOCTH, OT MACChI
TCIa.

4, OHHTH, ACMOHCTPUPYIOIIIUC 3aBHCHUMOCTDH BBITAIKMBAIOIIEH CUIJIBI, HeﬁCTBYIOIHeﬁ Ha TCJIO B
KHUAKOCTH, OT 00BEMa Tor py>KCHHOI>i B XXMAKOCTb 4aCTH TCJIa U OT IJIOTHOCTH XUJAKOCTH.

5. KoHcTpyumpoBaHue apeoMerpa WIM KOHCTPYMPOBAHME JIOAKM M ONpeAeiieHue e
I'PY30II0bEMHOCTH.

Paznen 5. PaboTa 1 MOIIHOCT®.
OHeprus
Mexanunueckasi padota. MOITHOCTb.



[IpocThle MeXaHU3MBI: pblYar, OJOK, HAKIOHHAs IUIOCKOCTh. llpaBMiio paBHOBECHs pblyara.
[IpumeneHne mpaBuiia paBHOBECHs pbluara K 01oky. «3ojotoe npaBuino» mexanuku. KIIJ mpoctbix
MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas 3Heprusi. Kunetnueckas u noreHunanbHas sHeprud. [IpeBpamienue ogHoro
BH/Ia MEXaHUYECKOM SHEPTUU B JIPYroil. 3aKOH COXPAaHEHUS SHEPTUU B MEXAHHKE.

JlemoHCcTpanyu
IIpumepsr IIPOCTBIX
MEXaHU3MOB

JlabopaTopHbie paboThI u OTIBITHI

1. Omnpenenennie pabOTHl CHJIBI TPEHHUS TMPU PABHOMEPHOM JBMIXKEHHHM Tela TIO
TOPU30HTAIBHOW MOBEPXHOCTH.

2. UccnenoBanue ycIoBHUil paBHOBECHS pblyara.

3. Usmepenue KIIJ] HakIIOHHO# MJIOCKOCTH.

4. VzyueHue 3aKk0Ha COXpaHEHUS MEXaHUYECKON SHEPTHUU.

8 KIIACC

Pazgen 1. TenmoBwie SIBIICHUS

Mopnenu TBEPAOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSIHMN BemlecTBa. Kpucrannuueckue u amopgHbie
tena. OOBSICHEHUE CBOWMCTB Ta30B, JKUJIKOCTEH W TBEPABIX TEJ HA OCHOBE IMOJIOKEHUW MOJICKYJISIPHO-
KMHETHYECKOM Teopru. CMaunMBaHUE U KaMWIUIIPHbBIC SBJIEHUS. TemIoBOe paclIuUpPEHHUE U CHKaTHUE.

Temmnepatypa. CBsI3b TEeMITEpaTyphbl CO CKOPOCTHIO TEILIOBOTO JIBUKECHHUS YACTHIIL.

Buytpennsis sHeprus CriocoObl M3MEHEHHWsI BHYTPEHHEH SHEprHH: TEIUlonepenada M COBEpPIICHUE
paboThl. Buel Temonepenauu: TemIONPOBOIHOCTh, KOHBEKITUS, U3ITyYCHHUE.

KommyectBo TernoTsl. Y aenpHast TEIUIOEMKOCTh BeliecTBa. Ternoo0MeH U TETIOBOE paBHOBECHE.
VYpaBHeHue TeruioBoro Oananca. [lnaBineHne W OTBepIAEBaHUE KPUCTAJUIMYECKHX BEIIECTB. Y IIENb
Has TeruioTa raBneHus. [lapooOpazoBanue n konnencanus. Mcnapenune (MC). Kunenne. Y nenbHas
TEIIoTa MapooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpaTypbl KHUICHHS OT aTMOC(EpPHOTro JaBIICHHS.
BrnaxxHOCTB BO3/yXa. DHEPrus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpunnumer pabotel TermmoBbix apurareneid. KIIJ TemmoBoro neurartens. TemsaoBble ABUTATENId U
3ammuTa okpyxaromeir cpeapl (MC). 3akoH coXpaHEHHUs WM IMPEBPAIICHUS SHEPTHH B TEIJIOBBIX IPO
neccax (MC).

JlemoHcTpanuu

1. HaGmroieHre OpOYHOBCKOTO JBUKEHUS
2. Habmonenue nuddyszun
3. HaOnrozieHue siBICHUI CMauyuBaHUs U KalWUISIPHBIX SBJICHUH
4. HabGmroieHue TEIIOBOro pacuIMpeHus Tell
5. I3MeHeHue aBieHus Ta3a Ipy U3MEHEHUU 00bEMa U HarpeBaHUM WK
oxnaxaeHuu 6. [IpaBuina usmepeHus Temneparypsl
7. Bugsl Tenonepenadu
8. OxnaxkaeHue Npu COBEPLICHUN pabOThI
9. HarpeBanue npu coBepIIeHUN paboThl BHEITHUMU
cwiamu 10. CpaBHEHHE TEIIIOEMKOCTEN pa3IMYHbIX
BEIIECTB
11. Habmonenne KuneHus
12 .Hab6noieHre NoCTOSIHCTBA TeMIepaTyphl IpH
TUTaBJICHUH
13. Mopenu TemIoBbIX ABUraTesen



JIabopatopHbie pabOThI U OTIBITHI

1. OnbITH IO OOHAPYKEHUIO JCUCTBUS CHIT MOJIEKYJISIPHOTO TPUTSIKCHHUS

2. OnbITHI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa

3. OnbITH 10 HAOMIOICHHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, )KUIKOCTEH U TBEPIBIX T

4. OmpeneneHue JaBJICHUS BO3yXa B OAJUTOHE IIITPUIIA

5. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JaBJIEHUS BO3/yXa OT €ro 00bEéMa U HarpeBaHUsI NN
OXJIAXKJICHUS

6. [IpoBepka runoTe3bl JJUHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KUAKOCTU B TEPMOMETPUUECKOM
TpYOKe OT TeMIepaTyphbl

7. HabGnroneHre n3MeHEHHs] BHYTPEHHEH SHEPTUU Tejla B pe3ylbTaTe TeIuIonepeaadn U paboThl
BHEIIHUX CUJI

8. UccnenoBaHue sBJI€HUS TEINIOOOMEHA MPU CMEIIMBAHUU XOJIOIHOM U Topsiuel BOIbI

9. Omnpenenenne KOJIMYECTBA TEIUIOTHI, MTOJIYYEHHOTO BOIOH MPH TEIJIO0OMEHE ¢ HarpeThIM
METAJNIMYECKUM LIHJIMHAPOM

10. Onpenenennie yaelabHOU TETNIOEMKOCTH BEIECTBA

11. UccnenoBanue npouecca ncrnapeHus

12. OnpeneneHne OTHOCUTEILHON BIAXKHOCTH BO3TyXa

13. Onpexnenenue yeapHON TEMIOTHI IUIABICHUS JIbJa

Paznen 2. DnekTpuyeckre U MarHUTHBIE SIBJICHUS

OnekTpuzaiusa Tea. [[Ba poaa 3ieKTpUUECKUX 3apsiaoB. B3auMonelcTBHE 3apsyKEHHBIX Tel. 3aKOH
Kynona (3aBUCHUMOCTBH CHJIBI B3aUMOJICUCTBUS 3apsSKEHHBIX TEJT OT BEJIMYMUHBI 3apS0B M PACCTO STHUS
MEXy TeJIaMu).

DnekTpuyeckoe mnoJie. Hanpspk€HHOCTH  AnekTpuueckoro mojs. IlpuHmmn — cynepno3unuu
ANEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »snexktpuueckux 3apsaoB. OJIEMEHTapHBIN diekTpuueckuil 3apsia. CrpoeHue artoma.
[TpoBOJHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3aps/ia.

DNeKTpUYECKU TOK. Y CIOBHUSA CYILIECTBOBAHUS NEKTPUUECKOTO TOKA. MICTOUHHUKH MOCTOSIHHOTO TOKA.
JIeCTBUS SIEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHYECKOe, MAarHuTHOe). DIEKTPUYECKU TOK B
KUJKOCTAX U razax.

BHGKTpI/ILIeCKaﬂ OCIIb. Cuma TOKA. :‘)HGKTpI/I‘leCKoe HaITPsIXKCHHUE. COHpOTI/IBJ'IeHI/Ie IIpOBOAHUKA.
y,[[eJ'IBHOC COIMPOTHUBJICHUE BCIICCTBA. 3akon Owma I ydacTKa 1LCIIu. HOCJ’ICI[OB&TCJ'II)HOC u
mapajajacjbHOC COCAUHCHUC ITPOBOIHUKOB.

Pabora u MOHIHOCTBb 3JICKTPUYCCKOI'O TOKaA. 3aKoH I[)KOYJ'IH— Jlenna. aﬂeKTpI/I‘leCKI/Ie Oocnuym u
HOTpe6I/ITCJ'II/I SHGKTpI/I‘IeCKOﬁ OHCPIruu B 6LITy. KOpOTKOC 3aMBIKaHHC.

ITocTostTHHBIE MAarHUTHI. BSaHMOﬂCﬁCTBHG MNOCTOSHHBIX MarHuToB. MarHuTHoe noje. MarauTHoe
nmoje 3eMJIM U ero 3HaueHue JJIA JKM3HHM Ha 3emne. OneIT apCTCI[a. MarsuTtHoe 1oJie QJICKTPHYCCKOI'O
TOKa. HpI/IMeHeHI/Ie QJICKTPOMAIrHuTOB B TCXHUKC. I[eﬁCTBHe MAarauMTHOTO IIOJISI Ha IMPOBOJHHUK C TOKOM.

9J'IeKTpO,Z[BI/IFaTeJ'H> IIOCTOSHHOTO TokKa. Mcrmonp3oBaHue SHeKTpO,I[BI/IFaTeHeﬁ B TCXHHYCCKHX
YCTpOﬁCTBaX H Ha TPAHCIIOPTE.

Oneitel @apanes. SBneHue snekTpoMarHUTHOM MHIykuuu. IlpaBuno Jlenna. Onexrporeneparop.
CrnocoObl TOTy4eHHUS IIEKTPUUYECKOHW SHEPruu. DJEKTPOCTAHIMM Ha BO30OHOBISEMBIX HCTOYHHKAaX
SHEPIUH.

JleMoHCcTpanyu
1. DOnexrtpusaunus ten

2. JlBa poja 3JE€KTPUYECKUX 3apsii0B U B3aUMOJACHCTBUE 3apSKEHHBIX TEI
3. YcTpolcTBO M IEHCTBUE 3IIEKTPOCKOIIA



NS, A

9

10.

11

12.
13.
14.
15.
16.
17.
18.
19.

20
21
22
23
24

DneKkTpocTaTH4ecKast MHIYKIUs

3aKOH COXpaHEHUS AIEKTPUUECKHUX 3apsI0B

IIpoBOIHUKY U TUIIEKTPUKH

MoaenupoBaHHUe CUIOBBIX JUHHUN 3JIEKTPUUYECKOTO TOJISt
VCTOYHUKH HOCTOSIHHOTO TOKa

JIenCTBUSA 2JIEKTPUYECKOTO TOKA

DNEeKTPUYECKUM TOK B KUJIKOCTH

. I'a30BB11 paspsn

N3mepenne cuibl TOKa aMIIEpMETPOM

N3mepenne 37IeKTPUYECKOr0 HAIPSHKEHUST BOJIBTMETPOM
PeocraT 1 MarasuH cConpoTUBIECHUN

BzanmoeiicTBrE MMOCTOSHHBIX MarHUTOB

MopaenupoBaHre HEBO3MOKHOCTH PA3JEIEHU MMOJFOCOB MarHuTa
MoaenupoBaHre MarHUTHBIX MOJIEW MOCTOSHHBIX MArHUTOB
OmeiT OpcTena

MarsuTHO€ Moje Toka. DJIeKTPOMAarHUuT

. JleificTBME€ MarHMTHOTO MOJISl HAa MPOBOJIHUK C TOKOM
DJIEKTPOABUTATENH MTOCTOSTHHOTO TOKA

. UccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOM MHTYKIIHHA

. OnbiTer apanes

. 3aBUCUMOCTh HANPaBJICHHUS MHIYKIIMOHHOTO TOKa OT YCJIOBHI €ro

BO3HHUKHOBCHUS

25

. DIEKTporeHepaTop MOCTOSTHHOTO TOKa

JlaGopaTopHbie pabOThI U OTIBITHI

1.

Al ol A

6.

OnpIThI 10 HAOTIOACHUIO JEKTPU3AINH T MHIYKIMEH U MPH COMNPUKOCHOBEHUH

HccnenoBanue neHCTBUS JIEKTPUUECKOTO MOJIS HA MPOBOJIHUKH U JUAJICKTPUKU

C6opka u mpoBepKa padOoThI IEKTPUUECKON LEMH IMOCTOSIHHOTO TOKa

W3mepenue u peryaupoBaHue CUJIbl TOKa

W3mepenue u peryaupoBaHyue HampsbKeHUs

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, HAYILETO Yepe3 PEe3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA

W HaIIpsDKEHUSA Ha pE3UCTOPEC

7.

OHHTBI, ACMOHCTPUPYIOLINE 3aBUCUMOCTD JJICKTPUUCCKOTO COIIPOTUBJICHHUA ITPOBOJHUKA OT €TO

JJIMHBI, IJI0Maau IMOICPECUYHOro CCUYCHUS U MaTCpurajia

8.

HpOBepKa IIpaBujia CIOXKCHUA HaprI)KeHI/Iﬁ IIpU MOCJICA0BATCIbHOM COCAUHCHUHN NIBYX

PE3UCTOPOB 9. HpOBepKa IIpaBujia AJjid CUJIbI TOKA ITPH HIapalJICIIbHOM COCIUHCHUU PE3UCTOPOB

10.
11.
12.
13.
14.

15

16.

17.

Onpenenenne paboThl AEKTPUYECKOTO TOKA, UIYIIET0 Yepe3 Pe3ucTop

Omnpenenenne MOIHOCTH MIEKTPUUECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE

HccenenoBanune 3aBUCUMOCTH CHJIBI TOKA, UAYILIETO YEPE3 JTaMIIOUKY, OT HAIIPSHKEHUS HA HEU
Onpenenenne KII/ narpeBarens

HccnepoBanne MarHUTHOTO B3aUMOJCHCTBUS ITIOCTOSTHHBIX MarHUTOB

. I3yyeHne MarHuTHOTO MOJIS TOCTOSIHHBIX MarHUTOB NMPHU UX 00bEANHEHUH U pa3JelIeHUH
HccnenoBanue neUCTBUS MIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY

OHLITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTL CHJIBI B3aUMOJCUCTBUS KaTylIKHu ¢ TOKOM U

Mar’auTa OT CUJIbI TOKa U HAIlpaBJICHUS TOKAa B KaTYIIKC

18
19

. I3ydeHune nelicTBHUsI MAarHUTHOTO I10JI HA IIPOBOJIHUK C TOKOM
. KoncrpynpoBanue u u3ydeHue pabOThl 3JIEKTPOJBUTATEIS



20. N3mepenne KIIJl anekTpoaBUraTebHOM YCTaHOBKH
21. OnBITHI 10 UCCIEAOBAHUIO SIBICHUS 3JEKTPOMArHUTHOW MHIYKIIMU: UCCIICIOBAaHIE U3MEHEHNUI
3HA4YEHUs U HANIPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KJIACC

Pazgen 1. Mexannueckue BJICHUSA

Mexannueckoe JBWKeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHUTEIBHOCTH
MEXaHUYECKOTO  ABWXKEHUA. PaBHOMEpHOEe  mpsAMOJMHENWHOE  JBWXKEHHE. HepaBHOMepHOE
npsiMoJinHetHoe ABrkeHne. CpellHss 1 MTHOBEHHAs! CKOPOCTb Tejla IPU HEPAaBHOMEPHOM JIBUYKEHUH.

VYckopenue. PaBHOoyckopeHHOE mpsiMonuHelHoe nBrkeHue. CBoOoaHoe maneHue. OmnbiThl [Manmmest.

PaBHOMepHOE nBIWKeHHE MO OKpyKHOCTU. Ilepmon m wacrora obOpamienus. JlunelHas W yrioBas
ckopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHNE.

Ilepeiii 3akoH HprotoHa. Bropoin 3akoH Herorona. Tpernii 3axkoH Herorona. IIpmHnmn
CYIEPIO3ULUH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuila TPEHUs CKOJBXKEHUs, CHUJIa TPEHUS TOKOS, APYrue
BH/JIBI TPCHHUS.

Cuna TSHKECTH M 3aKOH BCCMUPHOI'0 TATOTCHUS. YCKOpeHI/Ie CBO60}1HOFO HaacHusl. HBI/DKGHI/IG
maHeT BOKpyr Comnna (MC). TepBast kocMuueckast ckopocTs. HeBecoMOCTh U mmepeTpy3KH.

PaBHOBecne wmatepuanbHON TOYKH. AOCONMIOTHO TBEpPAOE Teno. PaBHOBecue TBEPHOTO Tela C
3aKpEIUIEHHOM 0ChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTu.

Nmnynsec Tema. M3MeHenwe wummnynbca. MMmynsc cuiabpl. 3aKOH COXPaHEHHsI HMITYJIbCA.
PeaktuBnoe nemxenue (MC).

Mexanuveckass pabota ¥ MOIIHOCTh. PaGoTa cui TspkecTH, ynpyroctu, TpeHus CBs3b DHEPrud U
paboTel IloTeHnmanbHas sHeprus Teja, MOJHATOrO HaJl MOBEPXHOCThIO 3eMiH. [loTeHuanpHas sHep
rug cxarod npyxuHbl. Kunerndeckas osHeprus. Teopema O KHHETHYECKOW HSHEPruM. 3aKOH
COXpaHEHUsI MEXaHUYECKOW SHEPTHH.

JeMoHcTpamu

1. HaGmroneHue MEXaHMYECKOTO JBMIKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJI OTCUYETA

2. CpaBHeHHUE ITyTeH U TPACKTOPHUI ABMKEHHS OJTHOTO M TOTO YK€ TeJla OTHOCUTEIHHO Pa3HBIX TEll
oTcuéra 3. 3mepeHue CKOpPOCTH U YCKOPEHUS MPSIMOTUHEHHOTO JTBUKCHUS

4. VccnenoBanrue MPU3HAKOB PAaBHOYCKOPEHHOTO JBHMKEHUS

5. HaOnroneHue OBUKEHHS Tella 0 OKPY>KHOCTH

6. HabGmoienne MexaHMYEeCKUX SIBJICHUH, TPOUCXOIAIINX B cucTeMe oTcuéTa «Tenexkay npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBKEHUHU OTHOCUTENIBHO KaOuHeTa PU3UKH

7. 3aBUCUMOCTb YCKOPEHHUS TeJla OT MacChl Tejla U ICUCTBYIOLIEH Ha HETO CHUJIbI

8. HalGmroneHne paBeHCTBA CHJI TIPU B3aUMOJCHCTBUU TEI

9. U3meHeHue Beca Tena NpyU YCKOPEHHOM JIBH)KEHUU

10.ITepenaua umnynabca Ipy B3aUMOICHCTBUM TeEIl

11.ITpeoOpa3oBanHus SHEPTUH MPU B3aUMOACHCTBUU TE

12.CoxpaHeHue uMIyabca pu HEYNIPYroM B3auMOACHCTBUU

13.CoxpaHeHue UMITyJIbCa IPU aOCOTIOTHO YIIPYTrOM B3aUMOACHCTBUU

14.HabnroieHre peakTUBHOTO JBIKEHUS

15.CoxpaHeHne MeXaHHYeCKON YHEPTHH MTPH CBOOOTHOM IMaJICHUH

16. CoxpaHeHre MEXaHUYECKOM SHEPrUu NPH JIBUKEHUHU Teja MOJ1 JeHCTBUEM

MPYKUHBI

JIabopatopHbie paOOThI U OTIBITHI

1. KoHcTpynpoBaHue TpakTa AJs pasroHa U JaIbHEHIIEr0 paBHOMEPHOIO JBM)KEHMSI LIapUKa WU



TEJICKKHI

2. Ompenenenune cpeHeil CKOPOCTH CKOJIBXKEHHS OpyCKa WM ABM)KCHUS IIapHUKA IO HAKIOHHOMN
TUIOCKOCTH

3. Ompenenenue yCKOpEHHS TeJa IPU paBHOYCKOPEHHOM JIBI)KCHHHU 110 HAKJIIOHHOH MIJI0CKOCTH

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBM)KEHUU 03 HayaJIbHOM
CKOpPOCTH

5. IlpoBepka runoTessl: €civ IpU paBHOYCKOPEHHOM JBMW)KCHUU 0€3 HaYaJIbHOW CKOPOCTH ITYTH
OTHOCSITCS KaK psAJ HEYETHBIX YMCEIl, TO COOTBETCTBYIOIINE TIPOMEKYTKH BPEMEHH OMHAKOBBI

6. VccnenoBaHne 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIIBI HOPMAJIBHOTO JIaBJICHUS

7. Onpenenenne kodPGUIIMEHTA TPEHUS CKOJBKEHUS

8. Omnpenenenue xECTKOCTH MPYKUHBI

9. Omnpenenenne pabOTHI CHIIBI TPEHUS MPU PAaBHOMEPHOM JBHKEHHMHU TeJa MO0 TOPU30HTAIBHOM
MTOBEPXHOCTH

10.0npenenenrie paboThl CHIIBI YIPYrOCTH MPU MOABEME T'py3a C UCIOIH30BAHUEM HETIOIBUYKHOTO
Y TIOJBUKHOTO OJIOKOB

11.M3yyenne 3aKkoHa COXpaHEHUS YHEPTUN

Pazgen 2. Mexaunueckue KoJIeOaHUS U BOJIHBI

KonebarenbHoe apmxkenrne. OCHOBHbIE XapaKTEPUCTUKU KoeOaHUN: MepHO/, YacToTa, aMILIUTY/a.
Maremaruueckuil U IpyKUHHBIN MasTHUKH. [IpeBpaliienue sHeprun npu KosiaedaTeIbHOM JABHKEHHH.
3aryxatomue kosiebanus. BeiayxnaeHHbie koneOanus. Pesonanc. Mexanunueckue BoiHBL CBOMCTBa
MeXaHW4Yeckux BoOJIH. [Ipo pdonbHBIE W TONepeyHble BOJHBL. JlIMHA BOJHBI U CKOPOCTh €€
pacmpocTtpaneHus. MexaHu4ecKrue BOJHBI B TBEPIOM Tene, cericMuueckue BosHbI (MC).

3ByK. [’ poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. H(}pa3Byk u yabTpa3ByK.

JeMoHCcTparmu

1. HaOmromenue kosie0aHMii TeJl IIOH IEHCTBUEM CHJIIBI TSDKECTH M CHJIBI
yopyroct 2. HaOmrogenue koneOaHumii rpy3a Ha HUTH W Ha TPYKUHE
3. HaoOmronenue BBIHYKJECHHBIX KoJIeOaHUH u pe3oHaHca
4. PacmpocTpaHeHHE TIPOJIOJIBHBIX M TIONMEPEYHBIX BOJH (HA MOJICIIH)
5. HaGnronenue 3aBHCHMOCTH BBICOTBI 3ByKa oT YacTOTEI
6. AKyCTUUYECKUI pPEe30HAHC

JlaGopaTopHbIie paboThI u OTIBITHI
1 Onpenenenne  4acToTbl M mepuoja  KoyieGaHWMM ~ MaTreMaTH4ecKoro  MasiTHHKA
2 Omnpenenenue 4acTOTHI u nepuoa Kosie0aHuit PY>KUHHOTO MasiTHHKA
3. HccnenoBanue 3aBUCUMOCTH TiepUoJia KOJeOaHHW MOJBEIICHHOTO K HUTH Tpy3a OT JJIUHBI HUTH
4. HccnemoBaHWe 3aBUCUMOCTH TepuoJia KoJeOaHW TPYKMHHOIO MasTHHKAa OT MacChl Tpy3a
5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KOJIEOaHHH Tpy3a, MOJBEHICHHOTO K HUTH, OT MAacChl Tpy3a
6. OmbITHI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh MEepUoa KOJeOaHW MPYKUHHOTO MasTHHKA OT MacChl

rpy3a u HKECTKOCTHU PY>KUHBI
7. U3mepeHune ycKkopeHus cBOOOTHOTO MaJAeHUS

Pazgen 3. BJICKTPOMaFHI/ITHOC MOJIC U 3JICKTPOMATHUTHLIC BOJIHBL

3J'IeKTpOMaFHI/ITHOC IIOJIC. 3JICI(Tp0MaFHI/ITHBIe BosHBI. CBOIiCTBa QJICKTPOMArHuTHBIX BOJIH
Illkana QJICKTPOMATrHUTHBIX BOJIH. Hcnonw3oBanue QJICKTPOMAIrHUTHBIX BOJIH JJIA COTOBOM CBSI3H.

3J'ICKTpOMaFHI/ITHa${ npupoaa CBCTa. CKOpOCTB cBeTa. BoTHOBBEIE CBOMCTBA CBETA.

JlemoHCcTpanyu
1. CpoiicTBa 3IEKTPOMAarHUTHBIX



BOJIH
2. BoiHOBBIE CBOMCTBA CBETA

JIabopaTopHbie paOOThI U OTIBITHI

1. 3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO Tesie(oHa

Pa3nen 4. CeroBble sABICHUS

JlyueBass mozenb cBeta. Mcrounuku cBera. IlpsmosimHeiiHOe pacnpocTpaHeHHE CBeTa. 3aTMEHUs
Comnnua u Jlynsl. Otpaxkenue cBeta. [Imockoe 3epkano. 3akOH OTpa)KEHHUs CBETA.

[Ipenomnenne cBera. 3akoH TpeloMIIeHUS cBera. [losHOEe BHyTpeHHEe OTpakeHHE CBeTa.
Hcnonr30BaHue MOJTHOTO BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xon mydeid B nmuH3e. OnTrueckas cucrema (oToanmapara, Mukpockomna u teneckona (MC).
I'ma3 xak ontudeckas cucrema. bIu3opykocTs U JaTbHO30PKOCTb.

Paznoxxenne Oenoro csera B crnekTp. OmbiTel HbtoToHa. CnokeHHE CHEKTpPaJbHBIX IIBETOB.
Jucnepcus cera.

JlemoHCcTpanmu

1. IIpsAmoJiMHETHOE pacHpOCTpaHEHUE
CBETA.

2. OtpaxeHue cBeTa.

3. Tlonyuenme wn300pa’keHUH B IUIOCKOM, BOTHYTOM M BBIIYKIOM
3epkanax. 4. IIpemomienue cBera.

OnTuyecKui CBETOBO/I.
Xon mydel B coOuparoniei JInH3e.
XoJ1 ny4yer B pacCenBarollen JIMH3E.

© =N

[Tonmy4yeHune n300pakeHUI C MOMOIIBIO JTUH3.

9. Ipunnun aeiictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
10.Monenn riaza.

11.Pa3nosxenue 6enoro cBeTa B CIEKTP.

12.ITonyuenue 6e10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

JlaGopaTopHbIie paboThI u OTIBITHI

1. HccrnenoBanue 3aBUCHMOCTH yIJia OTPAXKCHUS CBETOBOTO JIyda OT Yria

naJIcHusl.

2. N3yueHne XxapakTepUCTUK U300paKCHUs TIPEMETA B IJIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCHMMOCTH yIJia NMPEJIOMJICHHST CBETOBOTO Jiyda OT yrja TaJieHHs Ha TPaHUIIC
«BO3ITyX—CTEKIIO».

4. TlomydeHue  u300pakeHMM €  TOMOINBIO  cOOMparolmle  JMH3bI

5. Onpenenenure (GOKYyCHOTO PacCTOSHUSL M ONTHYECKOW CHIIBI CO Ouparomieit

JIMH3BL

6. OnbITH IO PA3TI0KEHUIO OENIOTO CBETa B CHEKTP.

7. OnbITH IO BOCHPUATHUIO IIBETA IPEAMETOB ITPHU UX HAOIIOIEHUH Yepe3 LBETOBbIE (DUIBTPHI.

Pasnen 5. KBaHTOBBIE IBIECHUS
Onwitel Pesepdopna u turanerapHas mojenb aromMa. Mogjenbs aroma bopa. Hcmyckanwe u
norJyionieHue ceera atomoM. KBantel. JIuneluaTsie CIEKTpHI.

PannoakTHUBHOCTE. AJIB(I)a, OcTa u raMMaun3JIydYCHU . CTpOCHI/IC ATOMHOTI0 d1pa. HYKJ'IOHHEUI MOACIb
4aTOMHOTO sapa. H30TO0nHI.

PannoakTuBHBIE IpeBpallCHUSA. HCpI/IO)I nojrypacnaga arTOMHBIX A1CP.



SnepHble peakuuu. 3aKOHbI COXPAHEHUs 3apsI0BOTO U MAacCOBOIO YMCEN. DHEPIUs CBA3M aTOMHBIX
anep. CBsA3b Macchl U SHepruu. Peaknuu cunresa u nenenus saep. Mcrounuku sneprun CosHia v 3BE311
(MC). Anepnast sHepreruka. JlelicTBUs paAMOaKTUBHBIX U3ITy4eHHUI Ha )kuBble opranu3mMel (MC).

JlemoHCcTpanyu

1. Criextpsl U3JIy4ECHHUS 51

MIOTJIOLLEHUSI.

2. CexTpbl pa3InyHbIX ra30B.

3. Cnektp BOJOpOaa.

4. HaGnronenue TpekoB B kamepe BuibcoHa.

5. PaboTa cuéTurka HOHU3UPYIOMINUX H3ITyUCHHA.

6. Perucrpanus uzny4eHus IpupoIHbIX MUHEPAJIOB U MPOAYK TOB.

JlabopaTopHbIie paboThl " OTIBITHI
1. HaOnroneHue CIJIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3IIyde
HUAA.

2. HccnepoBaHue TpEKOB: U3MEPEHHME SHEPrUM 4YacTHULBI MO TOp MO3HOMY MHyTu (1O
tdotorpadusm). 3. Ismepenue painoakTuBHOTO (GoHa.

[ToBTOpHUTENBHO-0000IIAIOIITHIT MOTYITH

[ToBTOpHUTENBHO-0000MIAIONIMIT  MOMYAb TPEAHA3HAYEH JJId CHUCTeMaTH3allukd U 0000IIeHHS
MPEIMETHOTO COAEP KaHMSI U OIbITA JEATEIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUH BCETo Kypca (pusmu
KM, a TakkKe g ToAroToBkM K (OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 10 (u3uke s
00yJaroIMXxcsi, BRIOPABIIUX 3TOT YYCOHBIN MPEIMET.

[Ipu u3yueHun TaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI AESITEILHOCTH, HA OCHOBE
KOTOpBIX oOecreunBaeTcs JOCTHKEHUE MPEIMETHBIX U METaNpeIMETHBIX IJIaHUPYEMbIX PEe3yIbTaTOB
oOyueHusi, QopMuUpyeTCs eCTEeCTBEHHO-HayyHasi TpPaMOTHOCTb: OCBOGHHME HAay4YHBIX METOJIOB
UCCIIEIOBAHUS SIBJICHUM MPUPOJBI U TEXHUKH, OBJA/ICHUE YMEHUSAMU OOBSICHITH (PU3NYECKHE SIBICHUS,
MIPUMEHSIS OTYYEeHHbIC 3HAHUS, PElIaTh 33a/]a4ui, B TOM YHCJIe KaYEeCTBEHHbIE M KCIIEPUMEHTAIIbHBIE.

HpI/IHI_[I/IHI/IaJ'IBHO HeHTeHBHOCTHHﬁ XapaKTCp JaHHOI'0 pasaciia pealnu3yCTCda 3a CUéT TOro, 4To
yYHaluecs BBIIMOJHAIOT 3a/laHKA, B KOTOPbIX UM IIPEAJIaracTcs:

— Ha OCHOBE TMOJYYEHHBIX 3HAHUW pAcClo3HAaBaTh M HAYYHO OOBSACHATH (U3UYECKUE
SIBJICHUS B OKPY>KAIOILlel TPUPOE U IOBCETHEBHOM KU3HH;

— HCIOJIB30BATb HAYYHBIC MCTOAbI HCCJIICAOBAHUA (1)I/ISI/I‘leCKI/IX HBHCHHﬁ, B TOM 4YHUCIC AOJId
MPOBEPKU TUIIOTE3 U MMOJTYUCHUS TCOPETUICCKUX BBIBOIOB;

—  OOBACHATH HAayY4YHBIC OCHOBBLI HanboJee BaKHBIX JOCTHIKEHU I COBPECMCHHBLIX TGXHOHOFHﬁ,
HaIIpuMCEep, HPAKTUYCCKOI'O HCIIOJIb30BAHUA PA3JIMYHBIX HCTOYHHKOB JSHCPIHMHM HAa OCHOBC 3aKOHA
pe-BpalllCHUA U COXPAHCHUS BCEX N3BCCTHBIX BUJIOB SHCPI'HHU.

Kaxngas u3 Tem ngaHHOTO paszziena BKIIOYAET HSKCIEPUMEHTaIbHOE HCCIeoBaHHe 0000IIaonero
xapakrepa. Pasznmen 3aBepinaercs NMpoBEJCHHEM JMATHOCTUYECKOW U OIEHOYHOW paboThl 3a KypC OC
HOBHOM IIIKOJIBL.

INTAHUPYEMBIE ObPA30OBATEJIBHBIE PE3VJIbTATDI

H3y‘ICHI/IC y‘ICGHOFO npeamera «DPu3nkKa» Ha YPOBHEC OCHOBHOT'O 061].[61“0 06p3.30BaHI/ISI JOJIDKHO
obecneunBaTh JOCTHIXXCHHEC CICAYIOMIUX JJUYHOCTHBIX, MCTAIIPECAMCETHBIX u MNPEAMCTHBIX
O6pa3OBaTCJ'ILHLIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3VJIBTATBI



Ilampuomuueckoe socnumanue:
— TpOsIBIIEHUE HHTEpPECa K HCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOH (pr3nueckoi HayKH;
— IICHHOCTHOE€ OTHOIIEHHE K JOCTIKEHHUSIM POCCHUUCKUX YUEHBIX (PH3UKOB.
I'pascoanckoe u 0yx08HO-HPABCMEEHHOE 60CNUMAHUE:

— TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJIEHHHM OOIIECTBEHHO-3HAYUMBIX M ITUYECKUX
po0JieM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHXKEHUH (PHU3HKH;

— OCO3HAaHUC BAXKHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIUIIOB B ACATCIILHOCTHU y‘IéHOFO.
Dememuueckoe socnumanue.

—  BOCIPHATHE SCTETUYECKUX KadecTB (U3UYECKON HayKu: €€ TapMOHHYHOTO ITOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH.

UGHHOCWHA HAY4YHO20 NO3HAHUAL.:

— OCO3HaHUE IEHHOCTH (PU3MYECKOM HayKH KaK MOIIHOIO MHCTPYMEHTA MO3HaHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHUIIIEH COCTABIISIIONIEN KYJIBTYPBI,

— pa3BUTHE HAYYHOH JTF0003HATEIHHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON NESTEbHOCTH.
Dopmuposanue Ky1bmypsbl 300p08bs U IMOYUOHATLHO20 OA2ONONLYYUSL:

— OCO3HaHHe LEHHOCTU 0e30macHOro oOpasa >KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUDPE,
BOXHOCTH TIPaBUJI OE30TIACHOTO TIOBEACHHS HAa TPAHCIOPTE, Ha JOpPOTaX, C DJIEKTPUUYECKUM H
TEIJIOBBIM 00OpPY/IOBAHUEM B JIOMAIIIHUX YCIIOBHUSX;

— c(opMHUpPOBAaHHOCTH HaBbIKa PEQIICKCUU, MMPU3HAHKE CBOETO MpaBa Ha OIMMMOKY M TaKOTO Ke
npaBa y APYyroro 4eioBeKa.

Tpyoosoe 6ocnumanue:

— aKTHBHOE y4aCTHE B PCIICHUM MPAKTHYCCKUX 3a7a4 (B paMKax CEMbH, IIKOJIbI, TOpOja, Kpas)
TEXHOJIOTHYECKOHN U COLMAIILHOM HAIPaBJIECHHOCTH, TPEOYIONIUX B TOM YHCIIC B (PU3UICCKUX 3HA
HUH;

— HHTEpeC K MPAaKTHUYECKOMY H3Yy4YeHHIO0 Mpodeccuil, cBsI3aHHBIX C PUIUKOI.
Oxonocuueckoe socnumanue:

— OpHCGHTAllUg Ha NPUMCHECHHE (U3UYCCKUX 3HAHUU JUIS pelieHus 3agad B 00JacTh
OKpYKaloIllel cpeibl, MIaHUPOBAHUS MOCTYNKOB U OIEHKU WX BO3MOKHBIX MOCIEICTBUN IS
OKpPY’KaIoIllel Cpe/Ibl;

— OCO3HaHME II00AJIBHOTO XapakTepa SKOJIOTHYECKUX MPoOJeM U MyTel UX pelieHus.
Aoanmayus ob6yyaiowje2ocs K USMEHAIOUWUMCS YCI0BUAM COYUATLHOU U NPUPOOHOU CPEObL:

— l'IOTpe6HOCTI> BO B3aUMOJCHCTBUHU IIpU BBITTIOJIHCHUU HUCCIIeIOBAaHUN H IMPOCKTOB
(I)HSHqCCKOﬁ HaIpaBJICHHOCTU, OTKPBITOCTDb OIBITY U 3HAHUAM APYTI'HUX;

— IIOBBIIICHHUEC YPOBHSA CBOEM KOMIIETEHTHOCTHU UCpe3 MPAKTUUYCCKYHO NCATCIBHOCTD,

— TNOTpeOHOCTh B (OPMHUPOBAHUHM HOBBIX 3HAHHWM, B TOM 4YHcie (HOPMYTUPOBATH HIEH,
MOHATUS, TUIIOTE3bl O (PU3MUECKUX OOBEKTaX U SBJICHUSX;

— OCO3HaHHUC ,E[C(I)I/II_[I/ITOB COOCTBEHHBIX 3HAHHMI M KOMIIETEHTHOCTEH B 00J1aCTH (I)I/ISI/IKI/I;

— INJIaHUPOBAHUC CBOCTO PAa3BUTHUSA B HpI/IO6peTCHI/II/I HOBBIX (I)I/ISI/I‘-ICCKI/IX 3HaHHI>i;



— CTPCMIJICHHUC aHAJIM3UPOBATH U BbIABJIATL B3AUMOCBA3U NPUPO OB, 06H_I€CTB8. U 3KOHOMHKHU, B
TOM YHUCJIC C UCIIOJIB30BaAaHHUECM (I)I/I3I/I‘-IGCKI/IX 3HaHHfI;

— OLEHKAa CBOMX JEHCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOLIYIO Cpely, BO3MOXKHBIX
rJ100abHBIX TOCIEICTBUN.
METAIIPEJMETHBIE PE3YJIbTATDI

YHuBepcanbHbIEC IO3HABATEIbHBIE ACHCTBUS

Basoswvie nocuueckue oeticmeus:
— BBISBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC PU3HAKH 0OBEKTOB (SIBIICHUH ),

—  YCTaHABIIMBATh CYIICCTBEHHBIM MNPU3HAK KIACCU(PUKAIMN, OCHOBAHHS JUISI OOOOIICHHS W
CpaBHEHMUS,

— BBIABJIAIT 3aKOHOMEPHOCTH W IMPOTHBOPEYHA B pacCMaTpUBACMBIX (baKTax, JaHHBbIX U
Ha6J'[IO)IeHI/I$IX, OTHOCAIINXCA K (1)I/ISI/I‘I€CKI/IM SABJICHUSIM,

— BbIABJIAATh MNPHUYHMHHO-CJICACTBCHHBIC CBA3U IIPpU H3YYCHHUU (1)I/ISI/I‘ICCKI/IX SIBJICHAN U
nmpoueccoB; ACiarb BBIBOABI C  HCIOJB30BAHUEM  AOCAYKTHUBHBIX W  HWHAYKTHBHBIX
wozamroquHﬁ, BBIZIBUT'aTh TUIIOTE3bI O B3aUMOCBA3AX (1)H31/I‘—ICCKI/IX BCJIMYHMH,

—  CaMOCTOSTENIbHO BBIOMpaTh CHOCOO pemieHus ydeOHOW (u3mdeckod 3amaum (CpaBHEHUE
HECKOJIbKUX BapHAaHTOB pEIICHUs, BHIOOP Hambojee MOIXOANIEr0 C Y4ETOM CaMOCTOSTEIHHO
BBIJICTIEHHBIX KPUTEPHUEB).

baszosvie uccneoosamenvckue oeticmeus.
— HCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ UHCTPYMCHT IIO3HAHMA,

—  MPOBOJUTH IO CAMOCTOSATENBHO COCTaBJICHHOMY TIUIAHY OIIBIT, HECIOXHBIN
(hbM3UYECKUI FKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeI0OBaHNE (PHU3NUYECKOTO SBJICHHS;

— OLCHMBAaTh Ha IPHUMCHHUMOCTb H JOCTOBEPHOCTH I/IH(bOpMaI_[I/IIO, IIOJIYYCHHYKO B XOJE
HCCICO0BaHUA UJIW SKCIICPUMECHTA,

—  CaMoOCTOSITENbHO (OpMYIHpPOBaTH OOOOLIEHUS U BBIBOABI 10 pe3yJabTaTaMm
MIPOBEIEHHOTO HAOIIO/ICHUS, OTIbITA, UCCIIEIOBAHMS,

— IIPOTHO3HUPOBATHL BO3MOIKHOC JanpHeuee Pa3sBHUTHC q)HSI/I‘leCKI/IX IMpoueCCOB, a TaAKXEC
BbIABUI'aTb IIPCAIIOJIOKCHU A 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Paboma ¢ ungopmayueti:

— TPUMEHSTH PA3IMYHBbIE METO/IbI, HHCTPYMEHTHI U 3apOChI IIPH MOUCKe U 0TOOpe nHpopmauu
WM TaHHBIX C YYETOM IPEI0KEHHON yueOHOH du3ndeckoil 3a1auu;

— aHAJIM3HPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO PA3TUYHBIX BUIIOB U
(dbopM TpeicTaBICHHUS;

— CaMOCTOSITENILHO  BBIOMpPATh ONTUMANbHYIO (opMy TmpencTaBieHUs UHGOpPMALUU U
WJUTIOCTPUPOBATH pelIaeMble 3a/1a4d HECTIOKHBIMU CXeMaMH, TuarpaMmMaMu, WHOUM rpadukoil u ux
KOMOUWHALIUSAMM.

YHI/IBCpcaJ'IBHBIC KOMMYHUKATUBHBIC JIeNCTBUSA

Obwenue:



— B Xo0ze oOcyxaeHus y4eOHOro marepuasa, pe3ylbTaTOB JIA0OPATOPHBIX PAabOT U IMPOEKTOB
3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYX/IaeMOi TeMbl M BBICKA3bIBAaTh WJCH, HAIICJICHHbIE Ha pele
HHE 33J1a44 U N0JIepKaHue 01aroKenaTesIbHOCTU OOLIeHNS;

—  CONIIOCTaBJAAITb CBOM CYXKJICHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB JMaJIOra,
OoOHapyXHBaTh Pa3INYMe U CXOACTBO TO3UIIHIA;

— BbIPAXaTb CBOIO TOUKY 3pCHUA B YCTHLIX U IMCbMCHHBIX TCKCTAX,

— nyOJIMYHO  MPENCTAaBIATh  PE3YJIbTAaThl  BBIIOJHEHHOTO  (DU3UYECKOTO  OTBITA
(?KCIIepUMEHTa, UCCIIEA0BaHMSL, IPOCKTA).

Cosmecmuas desmenbHOCHb (COMPYOHUYECMBO):

— [OHMMaTb M HCIOJIb30BATh IPEUMYILECTBAa KOMaHJHOW U HMHAWBUAYAJIbHONH pPabOTHI mpu
pELIeHUH KOHKPETHOM (hr3nueckoil mpoOiemsl;

— TMPUHUMATH IEJTH COBMECTHOM JIEATEIPHOCTH, OPraHU30BhIBATh JICUCTBHUS 110 €€ TOCTIKEHUIO:
pacmpeiensaTh poju, OOCYKIaTh MPOLECCHl W Pe3ylbTaThl COBMECTHOM paboThl; 00001mIaTh
MHEHHUS HECKOJILKHX JTIOJICH;

— BBITIOJIHATH CBOIO 4aCTh pa6OTI)I, JOCTHUTast KAYECTBECHHOI'O PE3yjibTaTa 110 CBOEMY HaIIPaBJICHUIO
U KOOPpAWHUPYS CBOU }IeﬁCTBHﬂ C ApYruMHU 4JIC€HaMHU KOMaHBI;

— OIICHMBAaTh KauyeCTBO CBOETr0 BKJIaJa B OOMMHA MPOAYKT MO KpPUTEPUSM,
CaMOCTOSITENIBHO CPOPMYITMPOBAHHBIM YUaCTHUKAMU B3aUMOIEHCTBUSI.

YHuBepcanbHbI€ PETYIATUBHBIC ICHCTBUS

CCIMOO]?ZLZHMS’(II/;M}I.'

—  BBUIBIATH NPOOJEMBI B JKM3HCHHBIX M Y4YEOHBIX CHUTYyalUsaX, TPEOYIOMIMX [UIS PEUICHHUS
(bM3UYECKUX 3HAHU;

—  OpHUEHTHPOBATHCS B PA3IUYHBIX MOAXO0JAX HPHUHITHUS pElIeHUN (MHIUBUIYAIbHOE,
MIPUHSATHE PEIICHUs B TpyIIe, IPUHITHE PELICHUI IPYIIoii);

— CaMOCTOSITEJIBHO COCTaBIIATH aJTOPUTM pelleHns GU3NYECKON 3aaul WM IUIaHa UCCIIeI0BaHUS
C Y4€TOM HMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH Mpe/yiaraeMble
BapUAHTHI PELICHUN;

— Jenath BIOOp ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
Camoxoumpons (peghnexcus):
— J1aBaTh aJICKBATHYIO OLICHKY CUTYAIMH U NIPeJIarath IiaH e€ N3MEHEHMSI,

—  OOBSCHATh MPHUYMHBI JOCTIKEHHS (HEIOCTHXKEHHs) pe3ylbTaTOB JIEATENbHOCTH, IaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY;

— BHOCUTb KOPPEKTHUBBI B JCATCIBHOCTDH (B TOM YHCJIC B XOJ BbIIIOJIHCHHA (1)I/I3I/I‘ICCKOFO
HUCCICOIOBaHUA HWIIH HpOCKTa) Ha OCHOBC HOBBIX O6CT05{T6J'H:>CTB, N3MCHUBIINXCA CI/ITyaI_II/II\/’I,
YCTaHOBJICHHBIX OIJ_II/I60K, BO3HHUKIIHNX pr,Z[HOCTeI\/'I;

— OIICHUBATb COOTBCTCTBHUC PE3YyJibTaTa LCIN U YCIIOBUAM.

OMOYUOHAIbHBIU UHMENIeKM:

— cTaBuUTh ce0s Ha MeCTO APYyroro 4e€JOoBCKa B XOJ€ CIiopa UJIKM JUC KYCCUU Ha HAYYHYIO
TCMY, IOHUMATb MOTHUBBI, HAMCPCHUA U JIOTUKY APYyTroro.



Ipunamue cebs u opyeux:

—  Tpu3HaBaTh CBOE MpaBO Ha OMIMOKY MNpH peuieHud (u3ndeckux 3agady WId B
YTBEPKJICHUAX HA HAyYHBIE TEMBI U TAKOE K€ IIPABO APYTOro.

I[NPEAMETHBIE PE3VJIbTATBI

7 KIIACC

[IpenmetHbie pe3yabTaThl Ha 0a30BOM ypPOBHE [OJDKHBI OTpakaTb CQOPMHUPOBAHHOCTH Yy
00yJaromuxcst yMEHHIA:

—  HCIIOJIb30BaTh NOHATHUS: (PU3MUYECKHE W XUMHYECKHE SIBJICHHS; HAONIOJICHHE, DKCIIEPUMEHT,
MO/IeNb, TUTIOTE3a; SAMHUIBI (PU3NIECKUX BEIWYHMH; aTOM, MOJICKYJIa, arperaTHble COCTOSHHS BEIlle
cTBa (TBEpOE, KUJKOE, Ta3000pa3HOE); MEXaHUYECKOE JIBIKCHHUE (PpaBHOMEPHOE, HEPABHOMEPHOE,
MPSIMOJIMHENHOE), TPAaeKTOPHsl, paBHOJAEUCTBYIoIIas cui, nedopmanus (ymnpyras, IjaacTUYecKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbL;

—  paznuuarh sBiaeHUs (Auddys3us; TEMIOBOE ABUKEHUE YaCTHI] BEIECTBAa;, PaBHOMEPHOE
JBIKEHUE; HEPABHOMEPHOE JIBIKCHHE, WHEPITUS; B3aUMOJICHCTBUE TEJ; paBHOBECHE TBEPIBIX TEN C
3aKpEIUIEHHOW OChIO BpAIlCHHUS; TMepeaavya NaBJICHHS TBEPABIMU TEJaMU, KHIKOCTSIMHU M Ta3aMu;
atMoc(epHOe JaBieHUE; IJIaBaHUE TEJ; TMPEBpAICHUs MEXaHWYECKOW DSHEPruu) MO OIMHUCAHHUIO
WX XapaKTePHBIX CBOMCTB M HA OCHOBE OTBITOB, IECMOHCTPUPYIOIIUX JaHHOE (PU3UIECKOE SIBJICHHE;

— pacro3HaBaTh MpPOSBIEHUE H3YYECHHBIX (U3MUECKUX SBJICHUN B OKPYKAIOIIEM MHpPE, B TOM
yucie (Gu3ndecKkre SBJICHUS B MPUPOJIE: TPUMEPHI IBIKCHHS C PA3IUYHBIMU CKOPOCTSMH B KHUBOH
W HEXUBOW TPHUPOJIE; NEHCTBHUE CHIIBI TPEHUS B MPHUPOAC M TEXHUKE, BIHMSHUE aTMOCHEPHOTO
JABJICHUS Ha JKMBOW OpPraHW3M; TUIaBaHUE PbIO; phIUard B TeJie YeJIOBEKa; MPU 3TOM IEPEBOJUTH
MPAKTUYECKYI0 3a/ladyy B Y4eOHYIO, BBIICISATH CYIIECTBEHHBIE CBOMCTBA/MPU3HAKU (PU3UUECKHUX
SIBJICHUH;

—  OIMCHIBaTh HW3YyYEHHBbIE CBONCTBA Tel U (PU3MYECKHE SBIICHUS, HUCHOJIB3ys (U3HUecKue
BEJTMYMHBI (Macca, 00bEM, TUIOTHOCTH BELIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCThb, CUiIa
YIOPYrOCTH, CHJIa TSKECTH, BEC Tela, CUila TPeHWs, NaBjeHHe (TBEPAOIO Teja, KUAKOCTH, rasa),
BBITAJIKMBAIOIIAsl CHJIa, MEXaHHuYeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI,
KO3 (GUIIMEHT MOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KUHETHYECKas U MOTEHIMaIbHas SHEpPrus); npu
OTHMCAHUU MPABHIILHO TPAKTOBATh (DPU3U-YECKUI CMBICI UCIIOJIb3YEMBIX BEJIHUMH, NX 0003HAYCHHUS U
€IUHULIBI (PU3UYECKUX BEIWYMH, HAXOAWTh (OPMYIBI, CBSA3BIBAIOIIME JAHHYIO (PU3UUECKYIO
BEITMYMHY C JPYTUMH BEIHMUYMHAMU, CTPOUTH TpadUKU U3yYCHHBIX 3aBUCUMOCTEHN (DU3MUECKUX BeENU
YHH;

—  XapakTepu3oBaTh CBOICTBa Tei, (pu3nyeckue SBICHUS M NPOLECCHI, MCHOJIB3Ys IpaBHIia
CIIO’KEHHUsS cuil (BOJIb OJHOM mpsimMoit), 3akoH ['yka, 3akoH I[lackans, 3akoH ApxuMmena, IpaBUIIO
paBHOBecusl pblyara (OJ0Ka), «30JI0TO€ MPABUJIO» MEXAHHWKH, 3aKOH COXPAHEHHUS MeXaHH4YEeCKOU
SHEPIUu; MPH ITOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3alMChIBATh €r0 MaTEeMaTHUECKOe
BBIpaXEHUE;

—  OOBACHSATH (bI/IBI/I‘-ICCKI/IC SABJICHUA, TIPOUCCChI H CBOICTBa TCJI, B TOM YHCJIC U B KOHTCKCTC
chyauHﬁ MPAKTUKOOPUCHTUPOBAHHOI'O XapaKTCpa: BBIABIATH HNPHUYNHHO-CICACTBCHHLIC CBS3H,
CTPOUTH 00bsiICHEHHE U3 |—72 JIOrHYECKHMX IIIaroB C OHOpOI>'I Ha 1—2 HN3YYCHHBIX CBOMCTBA
(I)I/I3I/ILICCKI/IX ﬂBHCHHﬁ, (I)I/ISI/I‘-ICCKI/IX 3aKOHa HUJIM 3aKOHOMCPHOCTH;

—  pewaTb pacuéTHble 3ajaud B 1—2 JeicTBUS, MCIONIB3YS 3aKOHBI M (OPMYIIBI,
CBsI3bIBalOIIME (PU3MUYECKUE BEJIMYMHBI: HAa OCHOBE aHAIM3a YCJIOBUS 3aJaud 3allUCHIBATh
KpaTKO€ YCIIOBUE, IO



CTaBIATH (PU3MUYECKHE BEIMYUHBI B (DOPMYIBI M MPOBOJUTH PAcUEThl, HAXOIUTH CIIPABOYHbBIC JaHHBIE,
HEOO0XOAMMBIE JJIS PEIICHHUs 33/1a4, OLICHUBATh PEATMCTUYHOCTD MOJTYYeHHOH (PrU3nYecKOl BEIMUHHBI,

— pacCiio3HaBaThb HpO6JI€MBI, KOTOPBIC MO’KHO PCHIUTH ITPU IIOMOIIN (1)I/I3I/I‘I€CKI/IX MCTOOOB. B OIITMCAHUH
HCCIICA0BaHWA BBIACIIATE HNPOBEPACMOC MPCAIIOJIOKCHUC (I‘I/IHOTGSY), pasiiniat U UHTCPHPCTHUPOBATH
HOJIy‘ICHHbIﬁ pE3yJIbTaT, HAXOAUTH OIINOKH B XO0JC OIIbITa, ACJIaTh BBIBOABI 11O €0 PE3YJIbTaTaM;

—  TIPOBOAMTH OMBITHI MO HAOMIONEHHIO (PU3MUYECKUX SIBICHUH WM (PU3MYECKHX CBOMCTB TeIl:
(hopMyIMpOBaTh MPOBEPSEMBIC MTPEAIIOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pya0Ba
-HUs1, 3aIMCHIBATH XOJI OTIBITAa U (JOPMYIUPOBATH BBHIBOJIBI;

— BBIINIOJIHATE NPAMBIC U3MCPCHUA PACCTOAHMA, BPEMECHU, MAaCChI TCJIa, O6”béMa, CUJIbI 1 TEMIICPATYPhI
C MCIOJB30BAHUEM AHAIOTOBBIX U I(PPOBBIX MPUOOPOB; 3aIMCHIBATh MOKA3aHUS MPUOOPOB C yUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

— MPOBOJUTH HCCIIEOBAaHUE 3aBUCHMOCTH OJHON (U3MuUecKOM BENIMYUHBI OT JPYrol c
MCIO0JIb30BAHUEM MPSAMBIX U3MEPEHHH (3aBUCUMOCTH ITyTH PAaBHOMEPHO ABIIKYILETOCS Tejla OT BPEMEHU
JBUKEHMS TeJa; CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa 0OpabOTKH MOBEPXHOCTEW Tenl U
HE3aBUCHMOCTH CWJIBl TPEHMs OT IUIOIIAJM CONPUKOCHOBEHMS TEJ; CUJIbl YIPYTOCTH OT YIJIMHEHUS
MPYKUHBI; BBITAJIKUBAIOIIEH CUIIBI OT 00BbEMa MOTPYKEHHOM YacTH Tesla U OT IUIOTHOCTHU JKUJKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTH Tella, OT TITyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJI0; YCIOBUH IUIaBaHUs Tell,
YCIIOBUN paBHOBECHS pbluara u OJOKOB); y4acTBOBaTh B IUIAHUPOBAHUU Y4eOHOTO HCCIEA0BaHus, cOOU
paTh YCTAaHOBKY M BBINOJIHATH U3MEPEHUs, CIeAys MPEATI0KEHHOMY IUIaHy, (UKCUPOBATH PE3yJbTaThl
MOJIyY€HHOM 3aBHCUMOCTH (DPM3MUECKUX BEJIMYMH B BUJE MPEIUIOKEHHBIX TaOIMI] U IpaduKoB, J€NaTh
BBIBOJIBI 110 PE3YJIBTATaM HUCCIIEJOBAHUS;

— TPOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3NYECKUX BEJIWYMH (IUIOTHOCTH BEUIECTBA KUAKOCTU U
TBEPAOTO TeNa; CUJIa TPEHUS CKOJIb)KEHUS; TaBJICHUE BO3/1yXa; BRITAJKUBAIONIAs CUja, IEHCTBYIOIIAs Ha
MOTPYKEHHOE B KHUAKOCTh TeJIO; KOA(PPUIMEHT MOJIE3HOTO JNEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEIYS
MPeII0KEHHOW MHCTPYKLHUU: MPU BBIMOJIHEHUN U3MEPEHHM COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAU€HHUE UCKOMOMN BEJIMYHHBI;

— coOmrofaTh npaBuiia TEXHUKH 0€30MacHOCTH Ipu paboTe ¢ 1ab0opaTopHbIM 000pyI0BAaHUEM;

— yKa3bIBaTh TMPHUHIIUIBI JIEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIONTNECs COCYbl, OapoOMeTp, phluar, MOJABWKHBIA M HETIOIBUKHBIN OJIOK, Ha
-KJIOHHAs IIOCKOCTD;

— XapaKTCPHU30BaThb IMIPUHIUIILI HeﬁCTBHH N3YYCHHBIX HpI/I60p0B N TCXHHUYCCKUX YCTpOﬁCTB C OHOpOfI
Ha HX OIIMCaHUA (B TOM YHCJIC. IIOAIIMIIHUKMH, YCTpOﬁCTBO BOJOIIpOBOAA, FI/I,I[paBHI/I‘leCKI/Iﬁ pecc,
MAaHOMCTpP, BBICOTOMCD, l'IOpH.IHGBOﬁ HacocC, apeOMeTp), HCIIOJIB3YA 3HAHUSA O CBOMCTBaxX (1)I/I3I/I‘ICCKI/IX
SIBJICHUI U HCO6XOI[I/IMLIG q)HSHqGCKI/IC 3daKOHBI 1 3dKOHOMCPHOCTH,

— TPHUBOJIUTH IPUMEPHI / HAXOAUTh UHGOPMAIUIO O TPUMEpaX MPAKTUYECKOTO UCTIOIB30BaAHUS
(bu3nuecKuX 3HAHUI B MOBCEIHEBHOM KU3HU I 0OecriedeHus 6€30MacHOCTH MPH OOPAIEHUH C
npubopaMu W TEXHUYECKHMMH YCTPOWCTBAMHU, COXPAaHEHHUs 3I0pPOBbS U COOMIOJACHHUS HOPM
9KOJIOTUYECKOT0 MOBEJICHUS B OKPYKAIOIIEH cpefie;

— OCYLICCTBIIATH 0T60p HNCTOYHHUKOB I/IH(I)OpMaLII/II/I B CCTHU I/IHTCpHeT B COOTBCTCTBHUHU C 3aJaHHBIM
IIOUCKOBBIM 3aITPpOCOM, Ha OCHOBC NUMCIOIINXCA 3HAaHUM U HYTCM CpaBHCHHA Pa3JIMYHBIX MCTOYHUKOB
BBIICIIATD I/IH(I)OpMaI_II/IIO, KOTOpAa sABJIACTCA HpOTPIBOpC‘IPIBOfI WA MOXET OBITh HCHOCTOBCpHOﬁ;

— HCIIOJIB30BaTh IIPH BBINIOJIHCHUN y‘-Ie6HBIX 3aJlaHui HAayYHO-TIOMMYJIAPHYIO JTUTCPATYPY (I)I/I3I/IHCCKOFO



COJZIep’KaHus, CIIpaBOYHbIE MaTepHuallbl, pecypchl ceth VHTepHeT; BiageTb NpuéMaMu KOH
-CIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHus MH(QOPMAIIMK U3 OJTHON 3HAKOBOI CUCTEMBI B APYT'YIO;

— c03/71aBaTh COOCTBEHHBIC KPAaTKUE MMCbMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE 2—3 HCTOYHHKOB
uHpopManuu (U3NYECKOTO COJIEPKAHMA, B TOM YHCJE IyOIMYHO JenaTh KpaTKue COOOLICHHS O
pe3yibTaTax MpPOEKTOB MM y4eOHBIX MCCIEJOBAHUIN; IPU 3TOM I'PaMOTHO MCIOJIB30BaTh M3Y4EHHBIN
MOHATUIHBIN anmapat Kypca (PU3HUKH, COMTPOBOKIATH BHICTYIICHUE MTPE3CHTAIUCH;

— TIpH BBITIOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIIETOBAHUN PACTIPEIEATh 00A3aHHOCTH B TPYIINE B
COOTBETCTBUU C MOCTABJICHHBIMU 33J]a4aMU, CJICIUTh 32 BHINIOJIHEHUEM IUIaHA JEHCTBUM, aJIEKBATHO
OIIEHMBAaTh COOCTBEHHBIM BKJAJ B JCSATEIBHOCTh TPYIIIbI; BBICTPAUBATh KOMMYHUKATHBHOE
B3aMMO/ICVCTBHE, YUUTHIBAsI MHCHUE OKPYKAKOLIUX.

8 KIIACC

IIpenmeTHble pe3ynabTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPaXaTh C(POPMUPOBAHHOCTD Y OOyUarOIIUXCS
YMCHHM:

— HCIIOJB30BATh IOHATHA: Macca W PasMepbl MOJEKYJ, TEIUIOBOE JBMKEHUE aTOMOB M MOJIEKYJ,
arperaTHble COCTOSIHHS BEUIECTBAa, KPUCTAJUIMUECKHE W aMop(HBIE Tena, HACBHIIIEHHBIA M HEHAaChl
-IIEHHBIA Tap, BJIAXHOCTh BO3]lyXa; TEMIIepaTypa, BHYTPEHHSsS OHEPrUs, TEIJIOBOW JBUTATEllb;
AJIEMEHTAPHBINA JJIEKTPUYECKHUM 3apsl, JEKTPUUIECKOE T10JI€, TPOBOJIHUKHU U TUAIEKTPUKH, 110 CTOSHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE ITOJIE;

—  pasnuyaTth SBJICHUS (TEIJIOBOE paCIIMpPEHHE/C)KaThe, TeIulonepenada, TEIIoBOe pPaBHOBECHE,
CMauWBaHWe, KaNWULIPHBIC SIBICHHS, WCIIAPCHUE, KOHACHCAIMs, IUIaBICHHE, KPUCTAIUTH3AINs
(oTBepeBaHME), KUTIEHUE, TEIJIonepeaava (TeTIonpOBOHOCTh, KOHBEKITHUS, U3ITyUdEHUE); dJICKTPU3AITUS
TeJ, B3aUMOJICHCTBHE 3apsIIOB, IEHCTBUS IIEKTPUIECKOTO TOKa, KOPOTKOE 3aMbIKaHUE, B3aNMOJICHCTBHIE
MarHMTOB, JICHCTBHE MAarHUTHOTO TIOJISI HAa MPOBOJAHUK C TOKOM, 3JICKTPOMArHUTHAsI WHAYKIHS) TI0 OTIH
-CaHUI0 WX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (U3HyYecKoe
SIBIICHHC;

— pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (U3MUECKUX SBJICHHI B OKpYXKAlOIIeM MHpE, B TOM YHCIe
¢dbuznueckue ABJICHUS B NMPUPOJE: MOBEPXHOCTHOE HATSIKEHUE W KANWUISPHbIE SBICHUS B MPUPOJE,
KpUCTAJJIbl B mpupoie, uznydeHue CouHIa, 3amep3aHue BOJOEMOB, MOPCKHE OpHu3bl, 0OpazoBaHuE
pOCBI, TyMaHa, UHEesl, CHera; 3JIEKTPUUECKUE SABIIEHUS B aTMOC(Epe, ANMEKTPUIECTBO JKUBBIX OPraHU3MOB;
MarHuTHOE 1oJie 3emiiu, apeld Mmoo coB, pOJIb MArHUTHOTO TOJIS JUTSl )KU3HU Ha 3emiie, MOJISIPHOE CH
-SIHHE, TpPU OTOM TEpPEeBOJAUTHh NPAKTHUYECKYIO 3aJady B Y4YeOHYIO, BBIJCNIATH CYIIECTBEHHbBIC
CBOMCTBa/MpU3HAKN (PU3NYECKUX SBIICHUN;

— OIKCHIBATh W3yYCHHbIE CBOWMCTBA TeJl U (PU3MUYECKHE SIBJICHMS, UCIONb3Yys (PU3HUECKUE BEIUYHHBI
(TemmepaTypa, BHYTPEHHSS HHEPrusi, KOJMYECTBO TEIMJIOTHI, YJelbHAsi TEIUIOEMKOCTh BEIIECTBA,
yaelnbHas TEIUIOTa IUIABJICHUS, ylelbHas TelioTa MapooOpa3oBaHUs, yiAeldbHas TEIIoTa CropaHus
TOTUIMBA, KO3(P(PULIMEHT MOJIE3HOTO NeHCTBUS TEIUIOBOM MAalllMHbI, OTHOCUTENIbHAS BIAXKHOCTh BO3yXa,
UIEKTPUYECKUM 3apsifl, CUjla TOKA, JIEKTPUUECKOE HANIPSIKEHUE, CONIPOTUBIIEHNE TPOBOJHNKA, YAECIBHOE
COINPOTHUBJIEHUE BEIIECTBA, pab0Ta M MOIIHOCTh 3JIEKTPUYECKOTO TOKA); MPH OMHUCAHUHM MPAaBUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJb3YyEeMBIX BEIMYMH, OOO3HAUCHHs M EIUHULBI (PU3MUYECKUX
BEJIMYUH, HAXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUMHY C APYTMMHU BETMUMHAMH,
CTPOMTH TpapUKH U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;

—  XapakTepu30BaTh CBOWCTBA TeJ, (PU3MUECKHE SIBICHUS W MPOIECCHl, HCHOJIb3ysd OCHOBHBIE
IIOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOEHUS BEILIECTBA, IPUHIUII CYIIEPIIO3ULIMU 10JIEH



(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3aps/a, 3akoH Oma JJis yJacTka I1emnu, 3akoH Jxoyns -
JleHna, 3aKOH COXpaHEHUS SHEPTUH; IIPU ITOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIHCHIBATD
€ro MaTeMaTU4eCKOe BHIPAKCHHE;

— OOBACHATH (PU3NUECKUE TIPOLIECCH M CBOMCTBA TEJl, B TOM YHUCIIE M B KOHTEKCTE CHUTYalluil IPAKTHKO -
OpPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUYMHHO-CIICACTBEHHBIE CBSA3U, CTPOUTH 00bsic-HEHHE U3 1 -
2 JIOTWYECKHX IIaroB ¢ omopoil Ha 1 - 2 W3y4EeHHBIX CBOWCTBA (DM3WYECKUX SIBICHUH, (HU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH; peliaTh pacuy€THbIC 3aa4d B 2 - 3 JIEHCTBUS, WCIIOJB3YS 3aKOHBI H
¢dbopmyinbl, cBsi3bIBarOIIMe (U3NYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 33/1a4d 3alMCBIBATH
KpaTKO€ yCJIOBHE, BBISIBJISTh HEIOCTATOK JIAHHBIX JJISl PEIICHUs 3a7a4u, BbIOUpATh 3aKOHbBI U (POPMYIIbI,
HE0O0X0AMMBIE JUTS €€ pelIeHHs, IIPOBOINTh PACcUEThl U CPaBHUBATH MOJIYUYEHHOE 3HaUYCHHE (pr3nyecKon
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;

— pacCrio3HaBaThb HpO6J'I€MBI, KOTOPBIC MOXHO PCHIUTH ITPH MOMOIIHN (1)I/I3I/I‘~IGCKI/IX MCTOOOB; UCIIOJIB3Ys
OMMHUCAaHUC HUCCICIO0BAHUS, BBIACIIATh IIPOBCPACMOC MMPEATIOTIOKCHUEC, OLICHUBATh NPABUJIbHOCTD NOPAAKA
IMPOBCACHUA UCCIICAOBaHMs, 1CJIaTh BbIBOIbI;

—  TPOBOJUTH ONBITHI IO HAOMIOJEHUIO (PU3NYECKUX SBICHUN WM (QU3NYECKHX CBOWCTB Tel
(KanmuJUIsIpHBIC SBJICHUS, 3aBUCHMOCThH JaBJICHUS BO3yXa OT €ro 00bhEMa, TeMIepaTypbl; CKOPOCTH PO
-1lecca OCThIBAHWS/HATPEBAHMUSI TIPU W3JIYUCHUHM OT I[BETA M3ITY4arol[ei/TOTIONIA0NE TOBEPXHOCTH;
CKOPOCTBh UCIApP€HHA BOABI OT TEMIICPATYPhI ) KUAKOCTH U IIJIOIIAaAN eé MMOBEPXHOCTH, JJICKTpU3ALHA TCIT
n BSaHMOﬂefICTBI/Ie SJICKTPUYCCKHUX 3apsA10B; B3aI/IMO)IeI>’ICTBHe IMOCTOAHHBIX MAarHvuTOB, BHU3YyaJIU3allHsd
MAarHUTHBIX ITIOJIEM HOCTOSHHBIX MAarHuToB, HGﬁCTBI/IfI MAardiuTHOIO IIoJIA Ha IIPOBOAHUK C TOKOM,
CBOMCTBA AJIGKTPOMAarHuTa, CBOMCTBA JJIEKTPOJBHUIaTeNlss IOCTOSIHHOTO ToOKa): (hOpMyIupoBaTh
MIpOBepsieMble MPEANOIOKEHHSI, COOUPATh YCTAHOBKY U3 IMPEATIOKEHHOro 00OpyIOBaHUS; OMHCHIBATH
XOJ1 OTIbITa U (POPMYJIUPOBATH BHIBObI;

— BBIMNOJHATH MPsIMbIE U3MEPEHHsI TEMIEPATyphbl, OTHOCUTENILHOMN BIAXHOCTU BO3/AyXa, CUJIBI TOKa,
HaMpPsHKEHUS C UCII0JIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U IATYMKOB (PU3MUYECKUX BEJIIMYUH; CPAaBHUBATD
pe3yNbTaThl U3MEPEHUH ¢ yU€TOM 3aJJaHHON a0COIIOTHOMN MOTPEITHOCTH;

— IIpOBOAWUTE HMCCICAOBAHUE 3aBHCHUMOCTH O,HHOﬁ (bHSPI“IGCKOfI BCJIIMYMHBI OT ,Z[perﬁ C
HCIIOJIb30BAHHUEM IIPAMBIX I/ISMepeHI/Iﬁ (3aBI/ICI/IMOCTB COIIPOTHUBJICHUA IIPOBOJHHUKA OT €r0o IJIMHBI,
ImIomaau IOIIEPEYHOro CCUCHUA W YACIBbHOI'O COIIPOTHBIICHHA BCHICCTBA IMPOBOJHMKA, CHJIBI TOKa,
HAYHIETO 4Y€pe3 NPOBOAHUK, OT HAIPSKCHUA Ha MMPOBOAHUKE; UCCICAOBAHUC ITOCIICAOBATCIIBHOI'O U I1a
-palllICIIbHOTO COCIMHECHU I HpOBOI[HI/IKOB)Z IUIaHUPOBAThb HMCCICI0BAHUC, CO6I/IpaTB YCTAaHOBKY H
BBIIIOJIHATE HU3MCEPCHUSA, CICAYyd MNPCAIOKCHHOMY IIJIaHY, (bI/IKCI/IpOBaTB PE3YJIbTAThI nonyquHoﬁ
3aBUCHMMOCTH B BUJC Ta6J'II/II_I nu I‘pa(1)I/IKOB, ACJIaTh BBIBOBI 110 PE3YyJIbTaTaM UCCICAOBAHUAA,

— HPOBOJUTH KOCBCHHBIC H3MCPCHUIA (I)I/I3I/I‘ICCKI/IX BCJIIMYMH (yz[eana;I TEINIOEMKOCTh BCIICCTBA,
COIIPOTUBJICHHUEC ITPOBOAHUKA, pa60Ta U MOHIIHOCTB JJICKTPUYICCKOTO TOKa)I IJIaHUPOBATb U3MCEPCHUA,
CO6I/IpaTB SKCIICPUMCHTAJIBHYKO YCTAHOBKY, CJICAYH npezmo;erHoﬁ HWHCTPYKIHUH, U BbIYUCIIATH
3HAQYCHUEC BCINYNHBI,

— co00aTh MpaBUiIa TEXHUKU 0€3011aCHOCTH NpH paboTe ¢ 1abopaToOpHbIM 000pyIOBAHUEM;

— XapaKTCpU30BaThb MPUHIUIILL JencTBUA HU3YUCHHBIX HpI/I60p0B U TCXHHUYCCKUX YCTpOﬁCTB C OHOpOI71
Ha UX OIIMCaHUA (B TOM 4YHUCJIC: CUCTEMA OTOIUICHHUA NOMOB, TUT'POMETDP, IIapOBasi Typ61/IHa, aMIICpMEeTp,
BOJIbTMCTD, CUETUYHK BHCKTqueCKOﬁ OHEPTUU, SJICKTPOOCBCTHUTCIBHBIC HpI/I60pLI, HarpeBaTCJIbHLIC
3JICKTpOHpH60pBI (HpI/IMepBI), SJICKTPUYICCKHUEC TIPCAOXPAHUTCIIN, SJICKTPOMAIHUT, JSJICKTPOABUIATCIIb
IIOCTOAHHOI'O TOKa), HCIIOJIB3YSA 3HAaHUA O CBOMCTBax (I)I/I3I/I‘-ICCKI/IX SIBICHHUN U HCO6XOIlI/IMBIC
(I)I/ISI/I‘ICCKI/Ie 3aKOHOMCPHOCTH;,



— pacmo3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOWCTBA M MU3MEPUTENIbHBIC MPHOOPHI MO CXeMaM U
CXEMaTUYHbIM PUCYHKaM (KMIKOCTHBIM TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTaTENb
BHYTPEHHETO CrOpaHMsi, 3JIEKTPOCKOI, PEOCTaT); COCTABIATh CXEMbl JJIEKTPUUYECKUX LENel ¢
MOCIIEIOBATEIbHBIM U MApPAJUIETIbHBIM COCTMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUYCHHS
3JIEMEHTOB JIEKTPUUYECKUX LEIEH;

—  TPHUBOJUTH TNPHUMEPHI/HAXOAUTh HWHPOPMALUIO O TpUMepax MPAKTHIECKOTO MCIIOIb30BAHHS
(u3HYeCKUX 3HAHUH B TIOBCETHEBHOM JKU3HM i1 00ecriedeHrsI 0€30MacHOCTH MPU 0OpaIieHuu ¢ mpruodo
-paMU U TEXHUYECCKHMMH YCTPOMCTBAMH, COXPAaHEHUS 370POBBS U COOIOACHHS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYKAOLIEH CPELIE;

— OCYLIECTBJIATh MNOMCK HUHGpopManuu (U3NYECKOro cojaepxaHus B ceTh MHTepHeT, Ha OCHOBe
UMEIOLIUXCSA 3HAHUM M MyTEM CpaBHEHUS JOIOJHUTENIBHBIX HCTOUYHUKOB BBLAEIATH MH(GOpPMAIUIO,
KOTOpasi SBJISETCS MPOTUBOPEUNBOI MIIM MOXKET ObITh HEJJOCTOBEPHOM;

— HCII0JIb30BATh MPHU BBIOJIHEHUN YYE€OHBIX 3a/laHUil HAYYHO-TIOMYJIIPHYIO JUTEPATypy GU3NYECKOTrO
COJEpXKaHUsA, CIpPaBOYHBIE  MaTepuaybl, pecypcbl ceth  MHTepHer; BiageTrs  npuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;

— co3JaBaTh COOCTBEHHbIE MUChbMEHHBIE U KpaTKHe YCTHbIE cooOIIeHus, o0o0uas nadopmanuo u3
HECKOJIbKUX UCTOYHHUKOB (PU3UUYECKOTO COJEPKAHUS, B TOM YHCIe MyOJINYHO MPEACTABIATh Pe3yIbTaThl
MIPOEKTHOM WJIM HCCIENOBATENbCKOW JIEATEIbHOCTH; MPU 3TOM TPAaMOTHO HCIIOJIb30BATh M3Yy4YEHHBIH
MOHATHIHBIN anmapaT Kypca QU3UKH, COMPOBOXKIATH BBICTYINIEHUE TIPE3EHTAIINEH;

— TP BBINOJHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN (PU3UUECKUX MPOIECCOB PACHPENENITh
00513aHHOCTH B TPYIIIIE€ B COOTBETCTBUU C MOCTABJICHHBIMU 33/1a4aMH, CJICAUTDH 32 BHIMOJIHEHUEM ILJIaHa
NeUCTBUI M KOPPEKTUPOBATH €r0, aIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ] B J€ATEIHLHOCTD IPYIIIbL;
BBICTPaNBaTh KOMMYHUKAaTUBHOE B3aUMO/JICHCTBHE, MTPOSBIISS TOTOBHOCTh pa3peliaTh KOHGIUKTHI.

9 KIIACC

[IpenMeTHbie pe3ynbTaThl HA 0A30BOM YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCS
YMEHUU:

— HCIIOJB30BaTh IIOHATHUSA. CUCTEMaA OTC‘léTa, MaTr€puajibHasad TOYKa, TPACKTOPHUA, OTHOCUTCIHbHOCTDH
MCXaHUYCCKOI'O ABHMXKXCHMAA, ,Z[e(1)0pMaI_II/I${ (yr[pyra;l, HJIaCTI/I‘{eCKaH), TPCHUC, HCHTPOCTPECMUTCILHOC
YCKOPEHUEC, HECBECOMOCTb U MHEPCIrPy3KH; LCHTP TAKECCTHU, a0COJIFOTHO TBépI[OC TCJIO, LHCHTP TAXKECTH
TBépI[OFO TCJIa, PAaBHOBCCHUC, MCXAHHUYCCKHUC KoneOaHHusT U BOJIHBI, 3BYK, PIH(l)paSBy'K " YIbTPa3BYK;
QJICKTPOMArduTHBLIC BOJIHBI, HIKajJla 3JICKTPOMAIrHUTHBIX BOJIH, CBCT, 6J'II/ISOPYKOCTB U JaJIbHO30PKOCTD,
CIICKTPBI UCITYCKAHUA U ITOTJTIOIMICHUA, anb(ba, Oera u raMMa-us3IydCeHus, U30TOIIbI, SAACPHAA DHCPICTHKA,

— pas3jinyaTb  ABJICHHUA (paBHOMepHOG U  HCPAaBHOMCPHOC HpHMOHHHeﬁHOC JABMOKCHHC,
PaBHOYCKOPCHHOC HpHMOHHHeﬁHOG JABMOXKCHHC, CBO6OI[HOC naacHue TEJl, paBHOMCPHOC ABHKCHUC I10
OKPY’XHOCTH, B3aUMOJCHCTBHE TCJI, pPCAKTUBHOC JIBUIKCHUC, KoJieOaTenbHOS JABHKCHHUC (3aTyxa10H11/Ie u
BBIHYXXJICHHBIC KOJ'Ie6aHI/I$[), PE30HaHC, BOJIHOBOC HOBUXXCHUC, OTPAKCHUC 3BYKa, HpﬂMOJ’IHHCfIHOC
pacnipoCTpaHCHUE, OTPAKCHHUEC W TIPCIOMIICHHUE CBETA, IIOJTHOC BHYTPCHHCC OTPAKCHHUE CBCTA,
Pa3JI0KCHUC Oenoro cmera B CIICKTp M CJIOKCHHUC CICKTPAJIbHBIX NIBCTOB, AUCIICPCUSA CBCTA,
C€CTCCTBCHHAsA PaAUOAKTUBHOCTH, BOBHUKHOBCHUC JIMHENYaToro CIICKTpa I/I3J'IyquI/I$I) 10 OIMMCAHHUIO UX
XapaKTCPHBIX CBOMCTB U HAa OCHOBE OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘{CCKOC SBJICHUC,

— PacClO3HaBaTb MPOABJICHUC HN3YYCHHBIX (bI/I3I/ILICCKI/IX SIBIICHUH B OKpYyKaromemM MUupe (B TOM 4YHUCJIC
(I)I/IBI/I‘ICCKI/IG SABJICHUA B ITPUPOAC: IMPUIIUBLI U OTJIMBbLI, ABUKCHHUC IIJIAHCT ConHeuHOH CUCTCMBI,



PEaKTUBHOE JBM)KCHHUE JKMBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JXUBOTHBIMH, 3EMIIETPICCHUE,
celicCMUYeCKre BOJIHBI, I[yHAaMH, X0, I[BETAa TeJ, ONTUYECKUE SBJICHUSA B IMPHPOJE, OMOJOTHYECKOE
JEeWCTBUE  BUAUMOTO, YIbTPAa(QHOIETOBOTO W  PEHTI'CHOBCKOTO HW3JIYYEHHUH; €CTECTBEHHBIH
panMOaKTUBHBIM (OH, KOCMHYECKHE JIy4H, PaIHMOAKTUBHOE H3IYyYEHHE MPHUPOTHBIX MHHEPAJIOB;
JeMCTBUE PAIUOAKTUBHBIX U3JyUEHUI HA OpraHU3M 4eJoBeKa), IPU ITOM IEPEBOIUTD MPAKTUYECKYIO
3aady B y4eOHYIO, BBIICTATH CyIIECTBEHHbIE CBOMCTBA/PU3HAKY (PHU3UUECKUX SBIICHUI;

— ONKCHIBAaTh M3YYEHHBIE CBOWMCTBA TeNl W (DU3NYECKUE SBJICHUS, UCTIONB3YsS (PU3MUECKHE BETMYUHBI
(cpenHsiss © MIHOBEHHAas CKOPOCTb Te€ja IPU HEPAaBHOMEPHOM JBHM)KEHUH, YCKOPEHHUE, IepeMelleHHE,
IIyTh, YIJIOBas CKOPOCTb, CHJIA TPEHHUs, CUJIa YNPYrOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOTO
MaJeHUs], BEC T€JIa, UMITYJIbC T€Ja, UMITYJIbC CUJIbl, MEXaHWYecKasi paboTa U MOIIHOCTh, IIOTEHI[MAJIbHAS
SHEPrUsl Tena, MOJHATOTO HaJ IMOBEPXHOCTBIO 3€MJIM, INMOTEHIMANbHAs JHEPTHsl CKATOM IpYKUHBI,
KMHETHUYeCKasi SHEPIUsl, NOJIHAsI MEXaHU4YecKasl SHeprusi, MepruoJ U 4acToTa KojaeOaHuM, JUIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTeNb MPEIOMIICHUS CPeJibl); IpU ONMUCAHUU
MPaBWJIBHO TPAKTOBaTh (PU3UYECKHII CMBICI HCIOJIb3yEMbIX BEIUYMH, OOO3HAYEHUS] WU E€AUHUILIBI
($u3NYECKUX BEIMYUH, HAXOAUTh (OPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMHU
BEJTMYMHAMHU, CTPOUTH IPaPUKN U3yYEHHBIX 3aBUCUMOCTEN (DPU3NMUECKUX BEJIUYUH;

— XapaKTepHu30BaTh CBOMCTBA TeN, (PU3UUECKHUE SBJIICHUS U MTPOIIECCHI, HCTIOIB3Ys 3aKOH COXPAHCHHS
SHEPTHUH, 3aKOH BCEMHPHOTO TATOTCHHS, MPUHIIUAI CYIEPIIO3UIIUN CUJI, TIPUHIIUIT OTHOCHUTEIIbHOCTH
lNanmmnes, 3akonbl HptoTOHA, 3aKOH COXpaHEHUST UMITYJIbCA, 3aKOHBI OTPKECHUSI M TIPEIIOMJICHHS CBETA,
3aKOHBI COXPAaHEHMs 3apsSJOBOTO M MAacCOBOTO YHCEN MPU SACPHBIX PEAKIHsIX; MPU ATOM J1aBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €r0 MaTeMaTHUYECKOE BBIPAKECHHUE;

— 00BACHATH (hU3MUYECKHE MPOLECChl W CBOMCTBA Ted, B TOM YHUCJIE€ U B KOHTEKCTE CHUTYyallHid
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH OOBSIC
-HeHHE W3 2—3 JIOTMYECKHUX IIIaroB ¢ OMOPON Ha 2—3 M3YYCHHBIX CBOMCTBA (DM3MUECKHUX SIBJICHUH,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemaTh pacuéTHbIE 33/1a4M (OMUpAaroIINecs Ha CUCTEMY U3 2— 3 ypaBHEHUH), UCTIOJIb3Ys 3aKOHBI U
(dbopMyIibl, cBs3bIBarolME (U3MUECKUE BEMYHMHBI: HA OCHOBE aHalIM3a YCJIOBHsS 3aJaud 3aIuChIBATh
KpaTKO€ YCIIOBHUE, BBISABIISATH HEIOCTAIOIINE WM U30BITOYHBIE TaHHBIE, BBIOUPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOIUMBbIE JUIsl pPEUICHHs, MPOBOIUTH PacyE€Thl U OLIEHUBATH PEAIUCTUYHOCTH TOJYYEHHOTO
3HaueHUs (PU3NUYECKON BEIIMYUHBL;

— pacClio3HaBaThb HpO6J'IeMBI, KOTOPBIC MOKHO PCIOUTH IIPpHU ITIOMOIIH q)HSI/I‘leCKI/IX MCETOHOB; UCIIOJIb3YsL
OIIMCAHUEC HUCCIICAOBAHUA, BBIACIIATL IIPOBCPACMOC IIPCAITIOJIOKCHUEC, OLICHNBATDL IIPABHUJIBHOCTD ITOPAIKA
MMPOBCACHUA UCCIICAOBaHUs, ACJIaTh BbIBOAbI, HHTCPIIPETUPOBATL PE3YJIbTAThI Ha6J'IIOI[eHHﬁ U OIIBITOB,

— TPOBOJUTH OMBITHI M0 HAOTIOEHHUIO (PU3MUECKUX SBICHUHN MM (PU3MUECKUX CBOMCTB Tell (M3ydeHue
BTOpOro 3akoHa HpIOTOHA, 3aKkOHAa COXpaHEHUs SHEPruM; 3aBUCUMOCTh IEepHojAa KoJieOaHHi
NPY)KUHHOTO MasiTHUKAa OT MacChl Ipy3a U JKECTKOCTH TMPYXHHBI U HE3aBUCHUMOCTb OT aMIUIMTY/IbI
MasbIX KoJIeOaHUH; MPSAMOJMHEHHOE pPAaCcHpOCTpaHEHHE CBeTa, pas3jokKeHue Oeroro  cBera B
CIEKTp; H3Yy4eHHE CBOMCTB M300pa)keHUs B IUIOCKOM 3epKaje M CBOMCTB M300pa)KeHUs MpeIMeTa B
coOuparoriell J1H3e; HaOJl0JeHUEe CIUIOIIHBIX M JTMHEHUYaThIX CIEKTPOB U3IyUEHHs): CaMOCTOSATEIbHO
coOMpaTh YCTAaHOBKY W3 H30BITOYHOrO Habopa 00OpYyHOBaHUS; ONMCHIBATH XOJI ONbITA U €ro
pe3yabTaThl, (GOPMYIUPOBATH BBIBOIBI;

— TPOBOJUTH NPH HEOOXOAMMOCTH CEpUI0 MPSMBIX H3MEPEHUi, ompenenss cpelHee 3HaueHHe
u3MepsieMoil BennuuHbl ((POKyCHOE paccTosiHUE coOMparoleil JTMH3b1); 000CHOBBIBATh BHIOOD criocoba
M3MEPEHUs/U3MEPUTEIIBHOTO TPHO0pa;



— TPOBOJMTH UCCIENAOBAHHE 3aBUCHMOCTEH (PU3MUECKMX BEIUYMH C UCHOJIB30BAHUEM IMPSIMBIX
M3MEpEeHUH (3aBUCUMOCTh IIYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HayaIbHOM CKO
-pocTH; mepuoaa KojeOaHWii MaTeMaTHYeCKOr0 MasTHUKA OT JJIMHBI HUTH, 3aBHCHUMOCTH yriia
OTpPa)KEHMsI CBETA OT yIJla NAJCHUS U YIJla MPEJIOMIIEHHs OT yIila NaJeHUs): IUIaHUPOBATh UCCIIEN0
-BaHHE, CaMOCTOATENBHO COOMpATh YCTAHOBKY, (HKCHPOBATh PE3ylbTaThl  IOJIYYEHHOU
3aBHCUMOCTH (PU3UYECKUX BEIMYMH B BUJE TAOIHIl U IpadUKOB, JIeJaTh BBIBOABI MO PE3yJIbTaTaM
HCCIIEN0BaHNUS;

— TPOBOAMTH KOCBEHHBIC M3MEPEHUS (PM3MUECKUX BEIMYUH (CPEIHSS CKOPOCTh M YCKOPEHHE Tela MpH
PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOIHOTO MalIeHHs, )KECTKOCTh MPYXKHUHBI, K03duiment
TpeHus CKOJIb)KCHMS, MeXaHW4Yeckass ~ paboTa W MOIIHOCTh, YacTOTa M MEPUOJ KoJeOaHHi
MaTeMaTHYECKOr0 U MPYKUHHOTO MasTHUKOB, ONTUYECKasi CUJIa cOOMpAIOIIel JTMH3bI, paJlOaKTUBHbIN
(GoH): TUIaHUPOBaTh U3MEPEHHUs; COOMPATh HKCHEPUMEHTAJIbHYIO YCTAHOBKY U BBINIOJIHATH U3MEPEHUS,
cienysl IMpeMIOKEHHOW MHCTPYKUMU; BBIYUCIIATh 3HAYEHUE BEIMYMHBI U aHAJIU3UPOBATH IOJYYCHHBIE
pe3ynbTaThl ¢ YUETOM 3aJaHHON ITOTPEIIHOCTH U3MEPEHUM;

— coOmroaaTh npaBuiia TEXHUKH 0€30MacHOCTU Ipu paboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;

— pas3iindyate OCHOBHBIC IIPHU3HAKH H3YYCHHBIX (bI/ISI/I'-IeCKI/IX MOJICJ'ICfIZ Mar€puajibHas TOYKA,
a0COJIFOTHO TBép)IO@ TEIIO0, TOYCYHBIM NCTOYHHK CB€Ta, J1y4, TOHKasd JIMH34, IJIaHETapHasd MOJCJIb aTOMa,
HYKJIOHHas MOJCJIb aTOMHOTO s/71pa,

— XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOI
Ha WX ONMHCaHUs (B TOM YHCIE: CIUAOMETpP, AATYUKU TIOJOXKCHHS, PACCTOSIHUS M YCKOPEHUS, paKera,
9XOJIOT, OYKH, TEPHCKOIN, (OTOAINIapar, ONTUYESCKUE CBETOBOMBI, CIIEKTPOCKOI, JO3UMETpP, Kamepa
Buibcona), ucmonb3ys 3HaHUST O CBOMCTBaX (PU3WUYECKHX SIBJICHHH W HEOOXOIUMBIC (PU3UUECKHE
3aKOHOMEPHOCTH;

— HUCIIOJIB30BATh CXEMbl MW CXEMATUYHBIC PHUCYHKH HM3YYCHHBIX TCEXHHUYCCKUX YCTPOI;'ICTB,
HU3MEPHUTECIBbHBIX HpI/I60pOB N TEXHOJIOTHUYCCKUX IMPOLUECCCOB IIPU PECIICHUU y‘Ie6HO'HpaKTI/I‘ICCKI/IX 3aaa4,
OINITHYCCKHUE CXEMBbI IJIA ITOCTPOCHUA H306pa)I(eHHﬁ B IINIOCKOM 3CpKaJIC U co61/1pa}01uel?1 JIMH3EC,

—  MNPHUBOJIUTH MPHUMEPHI/HAXOAUTh HH(POPMALMIO O TNpUMEpax MPAKTUYECKOTO HCIOJIb30BaHUS
(bu3nyecKux 3HaHUN B TIOBCETHEBHOM JKU3HU AJIsl 0OecredeHnst 6e30MacHOCTH Mpu oOpallieHuu ¢ mpudo
-paMU U TEXHUYECKHMMH YCTPOMCTBAMH, COXPAaHEHUS 370POBbS U COOTIOACHHSI HOPM SKOJIOTHUECKOTO
MOBEICHUS B OKpYXaIOIIeH cpeje;

— OCYHICCTBJIATH ITOUCK I/IH(1)OpMaI_II/II/I (1)I/ISI/I‘IGCKOI"O COACPIKaHUA B CCTH I/IHTepHeT, CaMOCTOATCIBHO
q)OpMyJ'II/Ip}IH IIOMCKOBBIN 3aIpocC, HAXOAUTb MYTU OIPCACICHUA OOCTOBCPHOCTU HOHy‘IGHHOﬁ
I/IH(bOpMaI_II/II/I Ha OCHOBE MMEIONIMXCS 3HAHUM U JOIIOJIHUTEIbHBIX HCTOYHHKOB,

— HCIIOJIB30BATh IIPU BBINIOJIHCHUN y‘le6HHX 3aJlaHui HAaYYHO-TIONIYJISIPHYIO JIUTEPATYPY (I)I/ISI/ILIGCKOFO
COACpIKaHuA, CIIPAaBOYHBIC MaTepurajlbl, PeCYPChI CCTHU I/IHTepHeT; BJIaACTb HpI/IéMaMI/I
KOHCIICKTUPOBAHUA TCKCTA, npe06pa30BaHI/I${ I/IH(I)OpMaI_[I/II/I W3 OJJHOM 3HAKOBOM CHCTEMBI B APYI'y1o;

—  cO3/1aBaTh COOCTBEHHBIE IHCHbMEHHbIE M YCTHbIE COOOIIEHHS Ha OCHOBE HHGpOpPMalUU U3
HECKOJIBKUX MCTOYHUKOB (PM3UUECKOTO COAEPKaHMs, MMyOIMYHO MPEACTaBIATh PE3YyIbTaThl IPOSKTHOM
WM MCCIIEA0BATENbCKON IEATENBHOCTH; MPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3yYEHHBIM NMOHATHIHBIN
afnmapar H3y4yaeMmMoro pasjena (HU3MKH M CONPOBOXKJIATh BBICTYIUICHHE Ipe3eHTalue ¢ ydérom
0COOEHHOCTEH ayJTUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

Ne | HauMeHoBaHue pa3fesioB U TeM
II/1 | IPOrpaMMBbl

Komnnu
€CTBO
4acoB

OcHOBHBIE BH/IbI AEATEIILHOCTH 00yUYaIOLIUXCS €
yu€TOM HaIpaBjIeHUH pabouell mporpamMmbl
BOCIIUTaHUS.

DnektpoHHbIe (1M(poBbIe) 00pazoBaTeIbHBIC
pecypchl

Pasnen 1. ®usuka u e€ ponb B IO3HAHUH OKPY>KAIOLIEr0 MUPA

1.1.| ®uzuka — HAyKa O MPUPOJIE

2

LleHHOCTH HAyYHOTO TIO3HAHUS - 3HAKOMCTBO C HOBBIMHU
TepMHUHAMH, (U3NIECKUMHU BEINYMHAMU, YMEHUE
MOJIb30BATHCS U3MEPUTEIEHBIMU TIPHOOPAMHU.
(DcTeTH4ecKoe BOCIIUTaHKE — 1oA00Dp 3a1a4 ¢

MU TepaTypHBIMU TEKCTAMH, HIUTFOCTPAIINH, TTOCTIOBHUIIHI,
[MOTOBOPKH, B KOTOPBIX OTPaKAETCsl TEMa YPOKOB.
['paxaaHckoe BOCIMTaHUE — HAPOJIHBIE MTOCIOBUIIBL,
NPEeBHME MEPbl U3MEPEHMsI, TEXHUKa 0€30MacHOCTH Ha
YpOKax M B )KU3HU

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE — [TOKA3aTh POJIb
Hay4YHBIX 3HAHUI B COBEPIICHCTBOBAHUU OKPYKAIOLIETO
MUpa U CaMOT0 YeJIOBEKa.

[TarproTHYeCcKOE€ BOCIIUTAHUE - O3HAKOMUTD C KHU3HBIO U
TBOPYECTBOM YUYEHBIX; [10Ka3aB, 4YTO Y MHOTHUX
[POCCHICKUX y4EHBIX ObLIU 3aMeYaTelIbHbIE Ka4eCTBa:
npefaHHocTs OTUM3HE, CTPEMIICHUE PAa3BUTh HAYKY
cBoell PoiuHbI, NOQHATH €€ MPECTHK Ha 00Jiee BEICOKUM
YPOBEHB.

DKOJIOTHYECKOE BOCIIUTAHUE - TIOCIEICTBUE /11l BCETO

YCJI0BCYCCTBA B CBA3U C HAPYHICHHUEM YCJIOBI/Iﬁ
BHCAPCHHUA U IPUMCHCHUA TCXHUYCCKUX p33pa60TOK

LHOP
http://schoolcollection.edu.ru/;

POIII (resh.edu.ru) , http://class-fizika.ru/ ,
http://lwww.fizika.ru/




1.2.| dusnueckie BeUUMHbL 2 JyXOBHO-HPABCTBCHHOE BOCIUTAHUE — [I0KA3aTh POJb | [[OP
HAYYHBIX 3HAHUH B COBEPIICHCTBOBAHMU OKPY/KAIOWIETO | hitn-//schoolcollection.edu.ru/;
MHpa i CaMOTo 9CITOBCKA. POII (resh.edu.ru) , http://class-fizika.ru/
http://lwww.fizika.ru/
1.3 | EcrecTBeHHO- Hay4HBIIl METOM TTO3HAHMUS | 2 DKOJIOTHYECKOE BOCIIMTAHUE - ITociencTeue st scero | LIOP
YeJI0BEUECTBA B CBS3M C HAPYIICHHEM YCIIOBUH http://schoolcollection.edu.ru/;
BHEJIPEHUS U TPUMEHEHUSI TEXHUYECKUX pa3paboToOK POII (resh.cdu.ru) , http://class-fizika.ru/
http://lwww.fizika.ru/
Uroro mo pazgeny 6

Pasnen 2. [lepBoHavasibHbIE CBEEHUS O CTPOCHHUHN BELIECTBA

2.1.| CtpoeHue BerecTsa 1 L{eHHOCTH Hay4HOTO MO3HAHMUS - 3HAKOMCTBO C HOBBIMHU | [[OP
MOJIL30BATECA H3MEPHTENBHBIMH TPHOOPaMHU. PDIII (resh.edu.ru) , http://class-fizika.ru/ ,
http://www.fizika.ru/
2.2.| JIBW>KeHrEe ¥ B3aUMOJICHCTBHE YaCTHUII 2 dopMUpOBaHUE KYIBTYPHI 310pOBbs ¥ 3MoIMoHanbHoro | [HOP
BEIIECTBA Onaromnoydus - TpynmnoBas paboTa Ha ypoke, KoTopas http://schoolcollection.edu.ru/;
YYUT 00y4arOIIMXCsl KOMaHIHOW paboTe n . .
B3aUMOJICHCTBHUIO C IPYTUMH O0YYIOLIMMHCS. Eﬁﬁ/miiﬁgid /http./ [class-fizikaru/ ,
2.3.| ArperaTHble COCTOSIHUS BEIIECTBA 2 ®dopmHpoOBaHHUE KYIbTYpPHI 340POBbs U SMOLMOHaNIBHOrO | LIOP
6nar0n6onyqnﬂ - TpynmoBas pa600Ta é{a YpOKe, KoTopast http://schoolcollection.edu.ru/;
YUUT 00yYaroIMXCsl KOMaHIHOW padoTe n ) .
B3aMMOJIEHCTBHUIO C IPYTUMH 00YyHJarOLIMMHUCS. ﬁQH}/ (resh.(;_dq;‘u ) /http Ylclass-fizika.ru/ ,
ﬂvvnnnn-nnanr"rnpunnp ROCITITATAHUAS — TTOKARATE NOTIE ttp WWW. IZI a.ru
Wroro no pazneny 5)
Paznen 3. [IBmkeHre 1 B3aUMOJICHCTBHUE TS
3.1.| Mexanuueckoe nBuKeHME 3 L{eHHOCTH Hay4HOT'O NO3HAHMUS - 3HAKOMCTBO C HOBBIMU | [[OP

TCPMHHAMU, (I)I/ISI/I‘ICCKI/IMI/I BCJIMYNHAMH, YMCHUC
T10JIb30BATbCA U3MEPUTCIIbHBIMU an60paMH.

http://schoolcollection.edu.ru/;

POUI (resh.edu.ru) , http://class-fizika.ru/ ,
http://www.fizika.ru/




3.2.| Unepums, Macca, IOTHOCTE 4 L[eHHOCTH Hay4HOTO TMO3HAHHS - 3HAKOMCTBO C HOBBIMU | [[OP
TepMHUHAMH, (PU3NYECKUMHU BEIMYMHAMU, YMEHUE http://schoolcollection.edu.ru/;
MOJTb30BATECA H3MEPHTENBHBIMH MPHOOpaMH. PDIII (resh.edu.ru) , http://class-fizika.ru/ ,
dopMHEpOBaHHE KYTbTYPHI 30pOBbs 1 dMouuonansroro | Nttp:/ww fizika.ru/
Onarornonyyus - TpynmnoBas paboTa Ha ypoke, KoTopas
yUUT 00y4aroImuxcs KOMaHIHOH pabore u
B3aUMOJICUCTBHIO C APYTrUMH 00yYarOIIUMHUCS.
JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE — [T0KA3aTh POJIb
Hay4YHBIX 3HAHUI B COBEPILIEHCTBOBAHUU OKPYXKAIOLIETO
MUpa 1 CaMOT0 YeJIOBEKa.
3.3.| Cuna. Bus! cun 14  [IeHHOCTH Hay4YHOTO MO3HAHMUS - 3HAKOMCTBO C HOBBIMH | [[OP
TepMUHaMH, (PU3MUECKUMU BETUYUHAMHU, YMEHUE http://schoolcollection.edu.ru/;
MOIB30BATECA H3MEPHTENBHBIMH PHOOpamMH. PDIII (resh.edu.ru) , http://class-fizika.ru/
JlyXOBHO-HPABCTBEHHOE BOCIIMTAHME — IIOKA3aTh ponb | http://www.fizika.ru/
Hay4YHBIX 3HAaHUH B COBEPIIEHCTBOBAHUU OKPYKaIOILIETO
MUpa ¥ CaMOTr0 YelI0BeKa.
Wroro mo pa3neny 21
Paznen 4. JlaBnenue TBEPABIX T, )KUAKOCTEN U Ta30B
4.1.| NaBnenue. Ilepenada naBIeHus 3 LIeHHOCTH HayYHOTO TO3HAHHSI - 3HAKOMCTBO C HOBBIMH | [[OP
TBEPABIMU TETAMH, )KUJKOCTIMH U TepMUHaMH, (pU3MUECKUMU BETUYUHAMU, YMEHUE http://schoolcollection.edu.ru/;
Ta3aMu [10JIb30BaThCS N3MEPUTEIILHBIMH PUOOPAMH. POIII (resh.edu.ru) , http://class-fizika.ru/ ,
http://www.fizika.ru/
4.2.| NaBieHue KUIKOCTH 5 dopmupoBaHue KYIbTYPHI 310POBbs U AMoIMoHansHoro | [IOP
6J1aron60nyqn;1 - TpyIIoBast pa6v0Ta éla YpOKe, KOoTopasi http://schoolcollection.edu.ru/;
YEIT ODYTATOTMIXCH KOMANAHOM pabore 1 POUI (resh.edu.ru) , http://class-fizika.ru/ ,
B3aUMOJICHCTBHIO C IPYTHMHU 00YYaAIOIIUMHUCS. htp/ /\EVWW. fizika.)rtl / b




4.3.| ATMoc(epHOe HaBleHne 6 L[eHHOCTH Hay4HOTO TMO3HAHHS - 3HAKOMCTBO C HOBBIMU | [[OP
TepMUHaMH, (PU3MYECKUMH BETUYMHAMHU, YMEHUE http://schoolcollection.edu.ru/;
MOJIb30BATECS H3MEPHTENLHBIMH IPHOOPaMHL. PDIII (resh.edu.ru) , http://class-fizika.ru/ ,
JlyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE — I0Ka3aTh posib | http://www.fizika.ru/
HAYYHBIX 3HAHUW B COBEPIIICHCTBOBAHUM OKPYKAOIIETO
MHpa U CaMOT0 YeJIOBEKa.
4.4.| JleticTBUeE *KUIKOCTU U raza Ha 7 DKOJIOTHYECKOE BOCIIMTAHUE - ITociencTeue st scero | LIOP
NOrpy>XCHHOC B HUX TCJIO YeJIOBEUECTBA B CBSI3M C HApYIIIEHUEM YCJIOBUU http://schoolcollection.edu.ru/;
BHEJIPEHUS U TPUMEHEHHUS TEXHUYECKUX Pa3pabOToK. POIII (resh.edu.ru) , http://class-fizika.ru/ |
[TarpuoTHYecKOe BOCTIMTAHUE - O3HAKOMUTH C KU3HBIO U http:/Awvww.fizika.ru/
TBOPYECTBOM YUEHBIX; MTOKA3aB, YTO Y MHOTUX
[POCCUMCKHMX YUEHBIX OB 3aMevaTelIbHbIe KaueCTBa:
npeaanHoCcTh OTUM3HE, CTPEMIICHHE Pa3BUTh HAYKY
Uroro no pazneny 21
Paznen 5. Pabora u MmomHOCTh. DHEprus
5.1.| Pa6oTa 1 MOIIHOCTB 3 LleHHOCTH Hay4HOTO MO3HAHMUS - 3HAKOMCTBO C HOBBIMHU | [[OP
TepMUHAMH, PU3NUYECKUMH BEITHIMHAMH, YMEHUE http://schoolcollection.edu.ru/;
MOJIb30BAThCSI H3MEPUTEIHHBIMH MPUOOPAMH. POIII (resh.edu.ru) , http:/class-fizika.ru/ ,
JyXOBHO-HPAaBCTBEHHOE BOCIIMTAHUE — MTOKA3aTh POJIb http://www.fizika.ru/
Hay4YHBIX 3HAHUM B COBEPLICHCTBOBAHUH OKPYXKAIOLIETO
MHpa U CaMOTO YeJIOBEKa.
5.2.| IIpocThie MEXaHU3MBI 5 dopmupoBaHue KYIBTYPHI 310POBbs U AMoIMoHanbHoro | [IOP
6J1aron60nyqnﬂ - rpynmoBas pa6v0Ta éla YpOKe, KoTopast http://schoolcollection.edu.ru/;
UT 00YyYaroIIMXCsl KOMaHIHOW paboTe u ..
}B,;IaHMo,uye?ZCTlls]Ilno c L[pyrHMHH 06yI‘){aIOHII/IMI/ICH. ﬁgﬁggj&-?&‘;gidﬁﬂpi/ /class-fizika.ru/
5.3.| Mexanuueckas SHeprus 4 L{eHHOCTH Hay4HOTO MO3HAHMUS - 3HAKOMCTBO C HOBBIMHU | [[OP

[TCpPMUHAMU, (I)I/I3I/I‘-ICCKI/IMI/I BCJIMYNHAMH, YMCHUC
MOJIb30BATHCA UBMCPUTCIIbHBIMU HpI/I60paMI/I.
I[yXOBHO-HpaBCTBeHHOG BOCIIMTAaHUC — IIOKa3aTb pPOJib
HAaYYHBIX 3HAHUM B COBCPHICHCTBOBAHUHU OKPYKAIOLICTO

MHpa U CaMOI'0 YCJIOBCKA.

http://schoolcollection.edu.ru/;

POUI (resh.edu.ru) , http://class-fizika.ru/ ,
http://www.fizika.ru/




Hroro no pazneny: 12

PesepBHOE Bpems 3
OBIEE KOJIMYECTBO YACOB T10 68
8 KJIIACC
Ne | Haumenoanwue pa3zaenoB u TeM nporpammbl| Komrue | OcHOBHBIC BUIBI A€ATEIBHOCTH 00YJAIOIIUXCS C OnekTpoHHbIE (IUPPOBBIE) 0Opa30BaTEIbHbIE
/o CTBO yu€TOM HalpaBjeHUH pabouell mporpamMmbl pecypcbl
4acoB BOCIIMTaHUSI.
Pasnen 1. TeruoBele siBneHMs
1.1.| CrpoeHue 1 CBOCTBA BelleCTBa 7 LleHHOCTH HAYYHOTO MO3HAHUS - 3HAKOMCTBO C 1IOP

HOBBIMH TCpPMHWHAMU, (1)I/I3I/I‘ICCKI/IMI/I BEJINYNHaAMHU,
YMEHHUEC ITOJIb30BATHCA U3MEPUTCIIBHBIMU HpI/I60paMI/I.

http://schoolcollection.edu.ru/;

POIII (resh.edu.ru) , http://class-fizika.ru/ ,
http://www.fizika.ru/

1.2.| TermoBbIe MPOIIECCHI

21

DopMUpOBaHUE KYJIBTYPBI 310POBbS U
SMOIMOHAIILHOTO OJIarOMOIyqHs - TPYIIoBas paboTa
Ha ypOoKe, KOTopasi YUUT 00yJaroMmInXCsi KOMaHIHOM
paboTe U B3aHMOACHUCTBHIO C IPYTHMHU
00yYaIOIITIMHCS.
JyXOBHO-HPaBCTBEHHOE BOCITUTAHUE — ITOKA3aTh

IPOJIb HAYYHBIX 3HAHHUH B COBCPIICHCTBOBAHUH
OKPYXAKOIICIro MUpa U CaMoOro 4CJiOBCKaA.
DKOJOTHYECKOES BOCITMTAHUE - IOCJICACTBUC AJIA
BCCT'O YCJIOBCYCCTBA B CBA3U C HAPYHICHUEM YCJ'IOBI/Iﬁ
BHCAPCHUA U IPUMCHCHUA TCXHHYCCKHUX paspa60TOK.

HanI/IOTI/I‘ICCKOC BOCIIMTAHUC - O3BHAKOMMTDH C
PKU3HBIO U TBOPYCCTBOM YUCHLIX; [IOKa3aB, 4TO Y
MHOI'NX pOCCHfICKPIX YUCHBIX ObUIH 3aMevaTeabHbIE
KauCCTBa: IPCAaHHOCTb OT‘{I/ISHC, CTPCMJICHUC
[PA3BUTh HAYKY CBOCH POI[I/IHBI, MNOJHATH €€ IIPECTHIK
Ha 00Jiee BBICOKUH YPOBCHbD.

LIOP
http://schoolcollection.edu.ru/;

POIII (resh.edu.ru) , http://class-fizika.ru/ ,
http://www.fizika.ru/

Wroro no pazneny

28

Pa3;:[en 2. SHCKTpI/I‘ICCKI/Ie 1 MAariuMTHBIC ABJICHU S




2.1.| DnekTpuyeckue 3apsapl. 3apsHKCHHbIC Tena | 7 LleHHOCTH HayYHOTO TO3HAHMS - 3HAKOMCTBO C LHOP
U UX B3aUMOJIeiicTBUE HOBBIMH TEPMUHAMH, (PU3NIECKUMU BETUUNHAMH, http://schoolcollection.edu.ru/;
YMEHHE MOJIb30BAThCS U3MEPUTENBHBIMU IPHOOPAMH. | pry[] (resh.edu.ru) , http://class-fizika.ru/
.edu.ru) , : rul,
http://lwww.fizika.ru/
2.2. | I1oCTOSIHHBIH JIEKTPUYECKUNA TOK 20 DopMHUpOBaHUE KYJIBTYPHI 310POBbs U LHOP
SMOIMOHAJILHOTO OJ1arononyyus - TpynmnoBas padbora http://schoolcollection.edu.ru/;
Ha ypoKe, KOTopasi y4UT 00yJaroLMXCsl KOMaHIHOH ) -
paboTe ¥ B3aNMOJICHCTBUIO C APYTUMH Et?u}[/ (resh.?dl}kru ) /http./ felass-fizika.ru/ ,
OBy HAOITHMHCS. p:/lwww fizika.ru
2 3. | MaruuTheIe SBICHAS 6 [{eHHOCTH Hay4HOI'O IMO3HAHUS - 3HAKOMCTBO € 1IOP
YMEHHE I10JIb30BaThCs H3MEPUTEIBHBIMU PHOOPAMHU. | py[y] (resh.edu.ru) , http://class-fizika.ru/
http://www.fizika.ru/
2.4.| DnekTpoMarHuTHas WHAYKIHS 4 DopMHUpOBaHUE KYIbTYpPbI 3J0POBbSI U LHOP
SMOIMOHAIFHOTO OJ1arononyyus - rpynmnosas pabora http://schoolcollection.edu.ru/;
Ha ypOKe, KOTOopasi yIUT 00y4aromuXxcsi KOMaH/IHOM , o
paboTe 1 B3aMMOICHCTBHIO C IPYTUMHU EI?H;/ (reSh-i.d‘%;u ) /http.//class-leIka.ru/ '
O6y‘{aIOH_II/IMI/IC}I. P //IWWW.TIZIKa.ru
JlyXOBHO-HPABCTBEHHOE BOCIIUTAHUE — [TOKA3aTh
[pOJIb HAYYHBIX 3HAHUI B COBEPILIEHCTBOBAHUU
OKPY’KAIOILEr0 MAPa U CaMOT0 YEJIOBEKa.
[TaTproTHYEeCKOE BOCIIMTAHUE - O3HAKOMHUTH C
PKU3HBIO U TBOPYECTBOM YUYEHBIX.
Wroro mo pa3aeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68
9 KJIACC
Ne | HanmenoBaHue paszaenoB 1 TeM nporpammsl | Konnde | OCHOBHbIE BHJIBI AESTENBHOCTH 00YYAIOIINXCS C OnextpoHHbIe (1IU(POBBIE) 0Opa3OBaTENbHBIC
n/n CTBO y4E€TOM HaIpaBJIeHUH pabouell mporpaMMel pecypcsl
94acoB | BOCIUTAHUSL.

Pasnen 1. Mexanudeckue SIBJICHUS




1.1| MexaHuueckoe ABMKeHUE U criocoObl ero | 10 LIeHHOCTH HAYYHOTO MO3HAHMS - 3HAKOMCTBO C LOP
O CaHUS HOBBIMU TEPMHUHAMH, (PU3NYCCKUMU BEITMUYNHAMH, http://schoolcollection.edu.ru/;
YMEHHE MOJIb30BAThCS U3MEPUTENBHBIMU IPHOOPAMH. | pry[] (resh.edu.ru) , http://class-fizika.ru/ |
http://lwww.fizika.ru/
1.2| B3aumoneiictBue Ten 20 DopMUpOBaHUE KYJIBTYPbI 310POBbs U ooP
SMOIMOHAJILHOTO 0J1aronoayyus - TpynoBas pa60vTa http://schoolcollection.edu.ru/;
326};1);;1(;’Biz;(;f;;eﬁgg;}g?;?;ﬁ;? KOMarAToH I;tit)H_I (resh.e_dl}.ru) , http://class-fizika.ru/ ,
S, p:/lwww.fizika.ru/
1.3| 3aKOHbI COXpAHEHHs 10 [leHHOCTH HayYHOTO MO3HAHUSA - 3HAKOMCTBO C 1IOP
HOBBIMU TEPMHUHAMHU, (PU3NYECKUMU BEIUUYNHAMH, http://schoolcollection.edu.ru/;
YMEHHE MOJIb30BaThCs N3MEPUTEIILHBIMU TTPHOOPAMH. | pry[ (resh.edu.ru) , http://class-fizika.ru/
JlyXOBHO-HPAaBCTBEHHOE BOCITUTAHUE — TIOKA3aTh http://www.fizika.ru/
[pOJIb HAYYHBIX 3HAHUI B COBEPILIEHCTBOBAHUU
OKPYKaIOILIEr0 MHUpa M CaMOT0 YeJIOBeKa.
[TaTproTHyeckoe BOCIUTAHUE - 03HAKOMUTH C
PKU3HBIO U TBOPYECTBOM YUYEHBIX; MIOKa3aB, 4TO Yy
MHOTHUX POCCUMCKHMX YYEHBIX OBbLIIU 3aMedaTeIbHbIe
KayecTBa: MpeJaHHOCTh OTUn3He, CTpeMIICHHE
[Pa3BUTh HAayKy CBOEH POJIMHBL, IOTHATE €€ MPECTHK
Ha 0oJsiee BHICOKHI YpOBEHb.
Wroro mo pa3aeny 40
Paznen 2. Mexannueckue koneOaHus M BOJHBI
2.1| Mexann4eckue KoineOaHus 7 dopmupoBaHUE KYITbTYPHI 370POBBS H LIOP

SMOIMOHAIILHOT'O OJIArOMOIY4Hs - TPYIIOBas paboTa
Ha YpOKe, KOTOpasi y4UT 00ydJaroNIXCcsi KOMaHIHOM
paboTe U B3aMMOJICHCTBHIO C APYTUMHU
00y4JaronuMucs.

http://schoolcollection.edu.ru/;

POIII (resh.edu.ru) , http://class-fizika.ru/ ,
http://www.fizika.ru/




2.2| Mexanuueckue BOMHbI. 3ByK 8 LleHHOCTH HAyYHOTO MO3HAHMS - 3HAKOMCTBO C 11(0)3
HOBBIMU TEPMUHAMU, (PU3NUICCKIMHU BEITUUMHAMH, http://schoolcollection.edu.ru/;
YMEHHE TI0JIb30BaThCS H3MEPUTENLHBIMU IIPUOOPAMH. | pry[IT (resh.edu.ru) , http://class-fizika.ru/
JlyXxOBHO-HPAaBCTBEHHOE BOCITUTAHUE — TIOKA3aTh http://www.fizika.ru/
[POJIb HAYYHBIX 3HAHHI B COBEPILICHCTBOBAHUH
OKPY)KAfOIIero MUpPa M CaMOro YeJIoBeKa.
Wroro no pa3geny ‘ 15 ’

Pasnen 3. Dy1eKTpOMarHUTHOE MOJIE U 3JIEKTPOMArHUTHBIE BOJIHBI

3.1| DnexrpomarauTHOE MONE 1 6 [{eHHOCTH Hay4YHOTO MMO3HAHUS - 3HAKOMCTBO C 1IOP
AJIEKTPOMArHUTHBIC BOJTHBI HOBBIMU TEPMHUHAMU, GU3NUYECKUMH BETUIMHAMH, http://schoolcollection.edu.ru/;
YMEHHE T0JIb30BaThCsl K3MEPUTEIBHBIME IPHOOPAMHU. | p3y[ ] (resh.edu.ru) , http://class-fizika.ru/
JKOJIOTHYECKOE BOCITUTAHUE - TIOCIICICTBHIE JUTS http://iwww fizika.ru/
BCET0 4eJIOBEUECTBA B CBSA3U C HapyIIEHUEM
YCIIOBHH BHEJPECHUS ¥ MPUMEHEHHS TEXHUUECKHIX
pa3paboToK.
Wroro mo pa3aeny 6
Paznmen 4. CBeToBbIC SABICHUS
4.1| 3aKOHBI PaCIIPOCTPAHEHHS CBETa 6 [{eHHOCTH Hay4HOTO MO3HAHUS - 3HAKOMCTBO C 1OP
YMEHHE I0JIb30BAThCS H3MEPUTENLHBIMU IPUOOPAMH. | py[[] (resh.edu.ru) , http://class-fizika.ru/
http://www.fizika.ru/
4.2| JIuH3bI ¥ ONITUYECKUE PUOOPHI 6 dopmupoBaHUe KYTbTYPHI 37J0POBbS H HOP
Ha YpOKe, KOTOpasi y9UT 00ydJaroNIMXCcsi KOMaH IHOM _ .
paboTe U B3aMMOJICHCTBHIO C JPYTUMHU EI?H}/ (resh.c;giqkru) > /http Ylelass-fizika.ru/ ,
P S— p:/ww.fizika.ru
JyXOBHO-HPaBCTBEHHOE BOCIIMTAaHUE — MTOKA3aTh
[POJIb HAYYHBIX 3HAHUM B COBEPIIICHCTBOBAHUH
OKPY)KaloIlero MUpa U CaMOTO YeJIOBEKa.




4.3| Pa3noxeHue 6e10ro cBera B CHEKTP 3 LIeHHOCTH HAYYHOTO MO3HAHHSA - 3HAKOMCTBO C LOP
YMEHHE I10JIb30BaThCsl K3MEPUTEIBHBIMU IPUOOPAMH. | py[y] (resh.edu.ru) , http://class-fizika.ru/
.edu.ru) , : rul,
http://lwww.fizika.ru/
Uroro no pazgeny 15
Paznen 5. KBantoBble siBjeHUs
5.1| Mcniyckanue 1 NOTJIONICHUE CBeTa aTOMOM | 4 LleHHOCTH HAy4HOTO TIO3HAHHM - 3HAKOMCTBO C LHOP
YMEHHE I10JIb30BaThCsl H3MEPUTEIBHBIMU PUOOPAMH. | py[y] (resh.edw.ru) , http://class-fizika.ru/
http://lwww.fizika.ru/
5.2| CTpoeHue aTOMHOIO siipa 6 dopMupoBaHUe KyJIbTYpPbI 310pPOBbS U L1OP
SMOIMOHAILHOT0 0J1aronoyyus - rpymnmnoas pabora http://schoolcollection.edu.ru/;
Ha ypoOKe, KOTOopasi y4UT 00YJaroIUXCsi KOMaHIHOM ' .
paboTe 1 B3aMMOACHCTBHIO C IPYTUMHU EI?H;/ (resh.?iqkru ) /http.//class-lelka.ru/ !
OBy UAIOTITHMHCS. p:/lwww.fizika.ru
[TaTproTHyeckoe BOCIUTAHUE - 03HAKOMHUTH C
PKU3HBIO U TBOPYECTBOM YUEHBIX; [IOKa3aB, 4TO Yy
MHOTHX POCCUMCKHMX YYEHBIX OBbLIIU 3aMedaTebHbIe
KayecTBa: MpeJaHHOCTh OTUn3He, CTpeMIICHHE
[Pa3BUTh HAayKy CBOEH POJIMHBL, IOTHATE €€ MPECTHK
Ha 00Jsiee BHICOKHI YpOBEHb.
5.3| SIepHble peakuuu 7 [{eHHOCTH HayYHOTO MMO3HAHUS - 3HAKOMCTBO C 1IOP
YMEHHE MOJIb30BATLCSA U3MEPUTEILHBIMU IPUOOPAMH. | pry[y] (resh.edu.ru) , http://class-fizika.ru/
JIyXOBHO-HPABCTBEHHOE BOCIIMTAHUE — [TOKA3aTh http://lwww.fizika.ru/
[pOJIb HAYYHBIX 3HAHUI B COBEPILIEHCTBOBAHUH
OKPYXKAIOILIEr0 MUpa U CaMOro YeJIOBEKa.
DKOJIOTUYECKOE BOCIIUTAHUE - TIOCIIEACTBUE AJIs
BCET0 YEJIOBEYECTBA B CBSI3U C HAPYIIEHUEM
YCIIOBHI BHEAPEHUS U MPUMEHEHUS TEXHUUYECKUX
pa3paboToK.
Uroro no pazngeny 17




Paznen 6. [ToBTOpUTENHEHO-00001IAIOITNIT MOTYITH

6.1| Cucremaruzamus u 0000IIEHE 9 LHOP
TIpEIMETHOr0 CO%CP”‘?HH’I H OIIbITA A http://schoolcollection.edu.ru/;
Eig;’gicm’ HMPHOBPETEHIOTO HpH HIYHCHIH POIII (resh.edu.ru) , http://class-fizika.ru/ ,
ypca GU3uKU .
http://lwww.fizika.ru/
Uroro no pazgeny 9
OBILIEE KOJIMYECTBO YACOB I10 102
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