[Ipenmer

YueOHbIl rox

Knacc

KonnuecTBo 9acoB B rox
KoanuecTBo 4acoB B HEACHTIO

PABOYAS ITPOT'PAMMA

(usmka

2026-2027

7,89

7 xnacc -68 gyacos , 8 kinacc -68 yacoB , 9 knacc -102 yaca

7-8 kmaccel- 2 yaca, 9 kimacc — 3 yaca

Bb.Akuspst
2026-2027 y4eOHbIii TOJ



MHNOACHUTEJBHASA 3AIINCKA

IIporpaMMma cocraBiieHa Ha OCHOBE:

- ®enepaabHOr0 TOCYAaPCTBEHHOT0 00pa30BaTENBHOTO CTaHIapTa OCHOBHOTO 00IIero oOpa3oBaHusi, YTBEpKIEHHOTO IPUKa3oM MHHHCTEpCTBa
obpa3zoBanus u Hayku Poccuiickoit @enepamnmu ot 31 mas 2021 Ne287

- @enepanabHO 00pa30BaTEILHOM MPOTrPaMMBbl OCHOBHOTO 0011er0o 0oopa3oBanus ot 18.05.2023 Ne370

- [Tpukaza Munnpocseuienus: Poccun ot 09.10.2024 Ne 704 «O BHeceHMH U3MEHEHU B HEKOTOPBIEC MPHUKa3bl MUHUCTEPCTBA TPOCBEUICHUS
Poccuiickoit @enepanuu, kacarommecs GpenepaabHbIX 00pa30BaTENbHBIX MPOrPaMM Ha4aIbHOTO 00IIEro 00pa3oBaHsl, OCHOBHOTO O0IIEro
00pa3oBaHMs M CPETHEr0 00IIEero 00pa3oBaHUs

(3apeructpupoBano B Munrocte Poccuu 11.02.2025 N 81220)

- [Ipukaza MunuctepctBa npocemenusi Poccuiickoit @enepaunu ot 8 okTsiopsa 2025 r. Ne 729 «O BHeceHUU W3MEHEHUN B HEKOTOPBIE MPUKA3bI
MunuctepcTBa mnpocBemeHus Poccuiickoit ®enepanuu, kacarommuecs (enepalbHbIX 00pa30BaTEIbHBIX MPOrPaMM HAYAIBHOTO OOIIEro
o0pa3oBaHMsI, OCHOBHOTO OOIIET0 00pa30BaHus U CPEAHETO 001Iero o0pa3oBaHUs».

- Ilpukaza Munnpocsemienusi Poccuu ot 10.11.2025 Ne 808 «O BHeceHWM M3MEHEHHI B HEKOTOpBIE MPUKa3bl MHUHHUCTEPCTBA MPOCBEHICHUS
Poccuiickoit ®denepanuu, Kacarouiyecs: ¢eaepanbHbIX 00pa3oBaTeIbHBIX MPOrpaMM HadajibHOTO O0IIero oOpa3oBaHUs, OCHOBHOTO OOIIETro
00pa3oBaHMs M CPETHEr0 00IIeT0 00pa30BaAHU

- Ilpuxaza Munnpocsemenuss Poccunm ot 08.05.2026 Ne 316 «O BHecenumm usMeHeHuidl B Ilopsnok opraHu3anuu M OCYLIECTBIICHHUS
00pa30BaTeNbHON N1€ATENbHOCTH 10 OCHOBHBIM 00I1€00pa30BaTebHBIM IporpaMmMaM - 00pa3oBaTeIbHBIM MPOrpaMMaM HadyajlbHOTO OOILIEro,
OCHOBHOT'O OOIIEro M cpeaHero oomiero oOpa3oBaHUs, YTBEpXKIEHHBIM MpuKa3oM MuHucTepcTBa npocsemieHus Poccuiickoit ®enepanuu ot
22.03.2021 Nel15»

- OCHOBHOIi 00pa30BaTENIHHOM MPOTPaMMbI OCHOBHOTO 00111eT0 00pazoBanus MAOY Yepsumenckoi COILI;

- YyeOnoro mnana ¢unuana MAOY Yepsumesckoit COUI «Akusposckas COILLly, yrBepkaeHHOro npukazom aupektopa Tpopumonoit C.A. ot
29.08.2026 rona Ne 127-OJ1 u cornacoanHoro 28.08.2026 roga Ha 3acenanuu Ynpasismomero coeeta MAOY Yepsumesckoit COLI nporokon
Nel2

- [Iporpammsl Boctiutannss MAOY Yepsumesckoi COILL

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUsI COCTABJIICHa HAa OCHOBE IMOJOKEHHM W TPeOOBaHMI K pe3ysibTaTaM
OCBOCHHMS Ha 6a30BOM YpOBHE OCHOBHOM 00pa3oBaTeabHOM porpaMMel, ripeactaBieHHbIx B DI'OC OO0, a taxxke ¢ yaétoM denepaibHON padoyeid
porpaMMbl BocriuTaHus 1 KoHieniuu npenoaaBanus yaeOHoro npeamera «Dusnkay.

[IporpamMma 1o (u3vKe Ha ypOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUsl COCTaBlieHA Ha OCHOBE MOJOKEHUN M TpeOOBaHWII K pe3ylbTaTam
OCBOCHHMS Ha 6a30BOM YpOBHE OCHOBHOM 00pa3oBaTeIbHOM mporpammel, ipenctaBieHHbIX B PT'OC OO0, a Taxxke ¢ yuetoM deaepaabHoi padodeit
MPOTPaMMBbI BOCIIUTaHUS H KOHIICTIIINY MPETIOAaBaHus yaeOHOTro peamera «Du3ukay.

Copepxanrie mporpamMMbl 0 (PU3UKE HAMPABICHO Ha (OPMUPOBAHUE ECTECTBEHHOHAYYHOW IPaMOTHOCTH OOYYAIOIIUXCSI M OPraHU3ALHUI0
u3yueHus: (pU3MKM Ha JESITEeIbHOCTHOM OCHOBE. B mporpamme mo (u3uke y4UTHIBAIOTCS BO3MOKHOCTH YUEOHOTO IpenMeTa B pealln3aluu



tpeboBanuit ®I'OC OOO Kk MIaHUPYEeMBIM JUYHOCTHBIM W METAlPEAMETHBIM pe3yibTaTaM OOYYECHHS, a TaKKe MEXKIPEIMETHBIE CBS3H
€CTECTBEHHOHAYYHBIX y4eOHBIX MPEJIMETOB HAa YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHMUsL.

[Tporpamma 1o ¢u3uKe yCTaHABIMBAET paclpeaeieHne y4eOHOro Marepuaia mo rogaMm o0ydeHus (Mo KiaccaM), IpesiaraeT NpuMepHYyIo
[I0CJIE/I0BATENbHOCTh M3YYEHUS TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTUS IPEIMETHOIO COJIEPKaHMsS M ydeTe BO3PACTHBIX OCOOEHHOCTEH
o0y4Jaronmxcs.

[Tporpamma mo ¢usuke pazpaboTaHa ¢ IENbI0 OKa3aHUs METOAMYECKON MOMOIIM YYUTENIO B CO31aHUU paboyeil mporpaMmbl o0 y4eOHOMY
IIpEeIMETY.

®du3snKa ABISIETCS CUCTEMOOOPA3yIOIUM JJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX IPEAMETOB, IOCKOJIbKY (PU3NUECKUE 3aKOHBI JIEKAT B OCHOBE
IIPOLIECCOB U SIBJICHUM, U3y4aeMbIX XUMHEN, OMOI0ruel, acTpoHOMUEN U pU3NUEcKOi reorpadueil, BHOCUT BKJIaJ] B €CTECTBEHHOHAYUYHYIO KAPTHHY
MUpa, IPEJOCTaBIsACT Hanboee sicHpIe 00pa3Ibl MPUMEHEHHSI HAyYHOTO METO/1a MMO3HAHMUS, TO €CTh CII0Cc00a MOIydyeHHsI JOCTOBEPHBIX 3HAHUH O
MHUDE.

OnHa U3 rmaBHBIX 33/1a4 (pu3nueckoro oOpa3oBaHusl B CTPYKType oOmiero oopa3oBaHusi COCTOUT B ()OPMUPOBAHUU €CTECTBEHHOHAYUHOU
IPaMOTHOCTH U UHTEpeca K HayKe y 00y4yarouxcsl.

Wzyuenne ¢usukn Ha 0a30BOM YpOBHE NPEANONAraeT OBJIAJCHHE CICAYIOIIMMH KOMIETEHTHOCTSIMH, XapaKTEePHU3YIOIIMMU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

® Hay4HO OOBSICHSTH SIBIICHUS,

® OILIEHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;

® HHTEPNPETUPOBATH JAHHBIE U UCIIOJIB30BATh HAyYHBIE JOKA3aTEIbCTBA JJIs TOJIyYE€HUS BBIBOJIOBY.

enn m3ydeHus (U3MKM Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS ONpPEENIECHbI B KOHLEMIMM IPENoAaBaHUs y4yeOHOro mpeamera
«®Pu3uka» B 00pa3zoBaTesbHbIX opranu3anusax Poccuiickoit denepaiuu, peanns3yomux OCHOBHbIE 00I11e00pa30BaTeIbHbIE TPOIPAMMBI.

Henu nzydenust pu3nku:

e MpuoOpeTeHre HHTEepPeCca U CTPEMIICHHU S 00yJaIONINXCs K HAYYHOMY U3YUEHHUIO IPUPOIbI, Pa3BUTHE UX MHTEIICKTYalIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH;

® pa3BHUTHE MPEJICTABICHUN O HAYYHOM METOJE MO3HaHUs U (OPMUPOBAHUE UCCIEA0BATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (opmHupoBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yabTaTa U3y4YeHUs] OCHOB CTPOCHHS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (opmupoBaHue nMpeACcTaBIeHUN O POIU PUUKU I Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA,

® pa3BUTHE MPEJCTABICHUNA O BO3MOXHBIX cepax Oymymied mpodeccuoHaTbHON AeSTENPHOCTH, CBA3AHHOW C (PU3UKOM, TOJITOTOBKA K
JalnbHenIeMy oOy4eHHI0 B 9TOM HaIlPaBJICHUU.

JlocTuKeHrne ITHX Ieliell MporpaMMbl 1Mo (pU3MKe Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs O0ECTIEUMBACTCS PEIICHUEM CIEAYIOIIUX

3ajau:

e npuoOpeTeHre 3HAHUN O MUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAaHMYECKHX, TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSX;

e MpuOOpeTeHrnEe YMEHUN OMHUCHIBATh U OOBSICHATH (PU3NUECKHE SABJICHUS C UCIIOIb30BAaHUEM MOIYYE€HHbBIX 3HAHUM;



® OCBOCHHE METOJOB pEIICHUS MPOCTEHIINX pACUeTHBIX 3alad C HCIOJIb30BaHUEM (PU3UYECKHX MOJENIel, TBOPUYECKUX U
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® Ppa3BUTUC yMeHI/Iﬁ HaGJIIOI[aTB IMPUPOAHLIC SABJICHUS U BBIIIOJHATL OIIBITHI, Ha60paTOpHBIC pa6OTBI N SKCIICPUMCHTAJIBHBIC UCCIICAOBAHNA
C UCIIOJIB30BAHUEM U3MEPHUTECIIbHBIX HpI/I60p0B;

® OCBOCHHE IPUEMOB pPabOTHI ¢ HH(DOpMaLIHEl (PU3UYECKOTO COAeP KaHUsI, BKIIIOUas HHGOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUAX (PUUKHU,
aHaJIM3 U KPUTUYECKOE OlIEHHBaHKE HH(OpMaIUY;

® 3HAaKOMCTBO CO chepaMu POoPecCHOHATBHON IEATEIILHOCTH, CBSI3aHHBIMH C (DU3UKOH, H COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMHU
Ha JIOCTHKCHUSX (PU3NIECKON HAYKH.
OO11ee 4nciIo 9acoB, PEKOMEHI0BAHHBIX JIJIs M3y4eHUs PU3uKH Ha 0a30BOM ypoBHE, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEIIO),
B &8 kmacce — 68 wacoB (2 waca B Hememw), B 9 wmacce — 102 waca (3 wWaca B HEHEINIO).

[Ipeiaraemslii B mporpaMme 1o (Gpu3smMke nepedeHs J1adopaTopHbIX padoT U OMBITOB SIBJISETCS PEKOMEHATEIbHBIM, YUUTEINb JIeI1aeT BEIOOp
IpU TPOBEIECHUH JIAOOPATOPHBIX PabOT M OMBITOB C yYETOM HHIAMBHIYaJbHBIX OCOOEHHOCTEH OOYYaroIMXCs, CIHCKa SKCIEPUMEHTAIBHBIX
3aJJaHMi, IPEIaraéMpIX B paMKax OCHOBHOI'O FOCYJapCTBEHHOI'O 3K3aMeHa 10 (hU3HKE.

COJAEP/KAHUE OBYYEHUA

7 KIIACC
dDu3uka 1 eé poJib B IO3HAHUM OKPY:KaloUero Mupa.
duznka — HayKa O MpHupoac. SIBmenns MpupoOdbl. duznyeckue IBICHNUS: MCXAaHUYCCKHNE, TCIIJIOBBIC, DJICKTPUICCKUC, MAIrHUTHBIC, CBETOBBIC,
3BYKOBBIE.
Ouznyeckue BenuuuHbl. M3Mepenne gusndeckux BenuunH. Ousnyeckue npudopsl. [lorpemHocts u3mepennid MexayHapoaHas cucrteMa
CANHUII.
Kak ¢u3uka u 1pyrue ecrecTBeHHbIE HAYKH U3y4atoT Mpupoy. EcrecTBeHHOHAayUHBII METO/] MO3HAHUS: Ha0II0IeHHE, TOCTAHOBKA HAYYHOI'O

BOIPOCA, BBIIBHKEHHE TUIIOTE3, SKCIIEPUMEHT 0 MPOBEPKE TUIOTE3, OOBSICHEHHE Ha0o1aeMoro siBineHus. Onucanve (GU3NYecKux sSBJICHHM C
HOMOIILIO MOJEIEN

Hemoncmpayuu.

1. MexaHnuYeCcKue, TETUIOBBIE, JIEKTPHUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUSI.

2. dusuyeckue MpuOOPHI U MPoLIeaypa MPSIMBIX U3MEPEHUI aHATIOTOBBIM U IIU(PPOBBIM PUOOPOM.
Jlabopamopuvie pabomol u onvimel.

1. OmnpeneneHue LEHBI I€ICHUS IIKAJIbl U3MEPUTEIHLHOTO MPUOOpA.

2. W3mepeHwne pacCTOsTHUH.

3. Usmepenune 00bEMa XUAKOCTH U TBEPIOTO TETA.



4. Omnpenenenre pa3MepoB MaJIbIX TE.

o

N3mepenue TeMriepatypsl Py MOMOIIH KAIKOCTHOTO TEPMOMETPA U TaTIYMKA TEMIIEPATYPHI.
6. IIpoBeaeHue ucciae0BaHUs IO IPOBEPKE THIIOTE3bI: TAIBHOCTD MOJETA MIApHUKa, MYIIEHHOTO TOPU30HTAIBHO, TeM 00JIbIIIe, YeM OOoJIbIle
BBICOTA ITyCKa.
IlepBoHaya/ibHbIE CBe/IeHUS] 0 CTPOEHUM BelllecTBAa.

CrpoeHue BemiecTBa: aTOMbl M MOJICKYJIBI, X pa3Mepbl. OMBITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA.

JIBmkeHne dacTull BeniecTBa. CBsI3b CKOPOCTH JIBHKEHUS YACTHI] C TEMIEpaTypoil. bpoyHoBckoe nBrkenue, auddys3us. Bzaumoneiictue
YacTHUIl BEUIECTBA: MPUTSHKEHHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUS BEILECTBA: CTPOCHHUE Ta30B, KUAKOCTEH U TBEPIbIX (KPUCTAIMYECKHX) Tell. B3auMOCBS3b Mexay CBOWCTBaMU
BEIIECTB B PA3HBIX arpEraTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BO/IBI.

Hemoncmpayuu.

1. HaGmoneHue 6pOyHOBCKOTO JABHKEHUS.

2. HabGmrogenue nuddysuu.

3. HabGmronenwue siBeHUM, OOBSICHSIOMIUXCS MPUTSHKCHHEM WM OTTATKMBAHUEM YaCcTHII BEIIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. Omnenka quaMerpa aToMa METOJIOM PsJIOB (C MCIoJIb30BaHHEM (hoTorpaduii).

2. OmbIThI 110 HAOIIOACHUIO TETJIOBOTO PACHINPEHUS T'a30B.

3. OmubITHI 10 OOHAPYKEHUIO JCHCTBHS CHII MOJICKYJIIPHOTO MTPUTSKCHUS.

JIBU:KEeHMe ¥ B3aUMO/IeliCTBHE TeJl.

Mexanuueckoe ABuxeHue. PaBHoMmepHOe u HepaBHOMepHOE nBHKeHUE. CkopocTh. CpelHsis CKOPOCTh NMPU HEPAaBHOMEPHOM JBUKCHHH.
Pacyer myTu v BpeMeHH JBUKECHHUS.

SBnenue nHepHyH. 3aKOH HHEPIMH. B3anMoielicTBIE Tell Kak MpUYNHA H3MEHEHHS CKOPOCTH JBMKCHHSI Tell. Macca Kak Mepa HHEPTHOCTH
tena. [InotHocTh BemecTBa. CBsA3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €/IMHHULIE 00BbEMa BEILECTBA.

Cuna xak XxapakTepUCTHKa B3auMojelcTBus Ten. Cuiia yrnpyroctu U 3akoH ['yka. M3mepeHue cuiibl ¢ MOMOIIBI0 JUHAMOMETpa. SIBieHue
TATOTEHUS U cuia TsbkecTu. Cuna TsHKeCTH Ha Jpyrux Iutanerax. Bec tema. HeBecomocTs. CokeHUE CHII, HAMTPABICHHBIX MO OJHOW MPSMOA.
PaBrognelicTByromas cuit. Cuita TpeHus. TpeHne CKOJIbKEHNs U TPEHUE MOKOsI. TpeHue B IpUpPOJE U TEXHHUKE.

Hemoncmpayuu.

Habmoienne MexaHu4ecKoro BHKEHUS Tena.

H3mepenune ckopocTy MPSIMOIMHEHHOTO ABMKEHUS.
Habntonienue siBjeHUs] HHEPIUH.

HaGumrotenne n3MeHeHUsT CKOPOCTH TIPH B3aUMOJICHCTBUU TEIL.
CpaBHeHHE Macc M0 B3aUMOJICHCTBHUIO TE.

ook wN PR

CroxxeHue CHJI, HAIIPaBJICHHBIX I10 OI[HOI/I HpﬂMOI/I
JIaﬂopamopre padomul u onvimol.
1. OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBUKCHUS (MIAPUKaA B )KUIKOCTH, MOJICITH JIEKTPHUECKOTO aBTOMOOWIIS U TaK Jlayee).



ok~ own

Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHHUsS OpyCKa WK IIapUKa MO0 HAKJIOHHOMW TIJIOCKOCTH.

Onpenenenye MIOTHOCTU TBEPIOTO TeENA.

OmnBITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHUs (ehopMamyn) NPy KUHbBI OT MPHIOKEHHON CHJIBI.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHHS OT Beca Tejla U XapaKTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

JlaByieHne TBEPABIX TeJ, sKMIKOCTE U ra3oB.

Hasnenue. CiocoObl yMeHbILIEHUST U yBeIWYeHHUs AaBieHus. JlapneHue rasza. 3aBUCMMOCTbH JIaBJIEHUS raza oT oObeMma, TeMIepaTyphl.
Hepe):[aqa AaBJICHUA TBCPABIMU TCJIaAMHU, KXUAKOCTIAMU U ra3aMu. 3akon Ilackans. IlneBMaruueckue MamuHbl. 3aBUCUMOCTD AJaBJICHUA XUJIKOCTHU
ot rinyounsl. ['mapocratnyueckuii mapagokc. CooOmiaromuecs cocyabl. [ napaBindeckue MexaHUu3Mbl.

AtMocdepa 3emun u atmocepHoe napieHue. [IpuunHbl cyecTBoBaHus Bo3AymIHON obonmouku 3emmnu. Onbit Toppuuennu. U3mepenue
aTMoc(hepHOro naBieHHUs. 3aBUCUMOCTh aTMOC(HEpHOro NaBJIEHHUS OT BBICOTHI Haj ypoBHeM Mops. IIpuGopsl nns uzMmepenus atMochepHOro

JTaBJICHUS.

JleficTBE KUIAKOCTH M raza Ha MOTPY)KEHHOE B HUX Teso. BeiTamkuBaromas (apxumenoBa) cwia. 3akoH Apxumena. [lnmaBanue Ter.
BoznyxonnaBanue.

/emoncmpayuu.

1. 3aBUCHUMOCTbH aBJICHUS ra3a OT TEMIIEPATYPHI.

2. Tlepenaua naBieHHS KHUIKOCTHIO U Ta30M.

3. Coolmaromyecs Cocy/bl.

4. T'mapaBnudeckuil mpecc.

5. IlposiBnenue neiicTBust aTMOCHEPHOTO AABJICHUS.

6. 3aBHCHMOCTH BBITAIKHBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOM YacTH Tella U TUIOTHOCTH KHUIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUIIBI BECY BHITECHEHHON KUKOCTH.

8. VYcnoBue maBaHus TeN: MJIaBaHUE WIK MOTPYKEHHUE Tell B 3aBUCUMOCTH OT COOTHOILIEHUS IJIOTHOCTEH Tesa U KUAKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1. HUccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa NOTpyKEHHON B KHUAKOCTh YaCcTH Tela.

2. OmnpeneneHue BHITAJIKUBAIOIICH CUITBI, IEHCTBYIOLIECH Ha TEJO0, MOTPYKEHHOE B KHUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKWBAIOLIECH CHIIBI, IEHCTBYIOLIEH Ha TEJIO B )KUIKOCTH, OT MACChI TeJa.

4. OnbIThl, I€MOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUJIbI, NEHCTBYIOIIEH Ha TEJNO B KHUJAKOCTH, OT 00BEMA MOTPYXKEHHOU B

AKHUJKOCTh YaCTH TeJa U OT IVIOTHOCTH KHUJIKOCTH.
5. KonctpynpoBanue apeoMeTpa Wik KOHCTPYUPOBAHUE JIOJKHU U OIpe/ieJieHHe €€ Tpy30I10AbEMHOCTH.

PabGora u MOIIHOCTH. DHepIrHUs.
Mexanunueckast pabota. MOITHOCTb.



[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHas MiIockocTh. [IpaBuiio paBHOBecus priuara. [IpumeHeHue npaBuiaa paBHOBECHS pblyara K
01oky. «3omotoe mpaBuiao» mMexanuku. Koaddumuent nonesnoro neiicteus (nanee — KI1/I) npocteix Mexanu3MoB. [IpocTbie MeXaHU3MBI B OBITY
Y TEXHUKE.

Mexanunueckas sHeprus. Kunernueckas U noteHuuanbHas sHeprus. [Ipespamienie oqHOro Buia MEXaHM4eCKOM SHEPTUH B APYTrod. 3aKOH
COXpaHEHUsl SHEPTUH B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnusie pabomot u onvimel.

1. Omnpenenenue paboOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHUH TeJia 110 TOPU30HTATBHON OBEPXHOCTH.

2. HccrnenoBanue ycrnoBHi paBHOBECHS pblyara.

3. Usmepenne KI1J] HaKIOHHOH MIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOM SHEPIHH.
8 KJIACC

TenoBble sIBJIEHHS.

OcCHOBHbIE TIOJOXKEHHS MOJICKYJISIPHO-KMHETUYECKOW TEOpPHH CTPOEHHUs BellecTBa. Macca M pa3Mepbl aTOMOB U MoJieKyn. OTBITHI,
MOATBEP K IAIOIIUE OCHOBHBIC TTOJIOKEHUS MOJIEKYJIIPHOKUHETHYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOT0 COCTOSIHUM BemecTBa. Kpucrammuueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB,
KHUJIKOCTEH W TBEPIBIX TEJ HA OCHOBE TOJIOKEHUU MOJICKYISPHO-KHHETHYEeCKOW Teopur. CMaunBaHWE W KaNWLISPHBIC SBJICHHS. TerioBoe
paciMpeHue u cxatue.

Temmnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBIMKEHUS yacTHll. BHyTpeHHss sHeprus. CrocoObl M3BMEHEHUsT BHYTPEHHEH
SHEPTHUU: TEIUIoNepeIada U COBEpIIeHUE padoThl. BHJIBI TeIIonepe1auu: TeIIONpPOBOIHOCTD, KOHBEKIINS, U3TyUCHHE.

KonmgecTBo TeIuioThI. YenbHAs TEIUIOEMKOCTHh BelecTBa. TeIiooOMEH W TEIIOBOE paBHOBECHE. YPaBHEHHE TEILIOBOrO OalaHca.
[1naBneHue u OTBEpAEBaHNE KPUCTAJUIMYECKUX BEIIECTB. Y IeNbHAs TerioTa masieHus. [lapoodpasoBanue u konaeHcanus. cnapenue. Kunenue.
VY aenbHas TETIIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTyPbl KUTIEHUSI OT aTMOC(EpHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeibHAs TEMIOTA CTOPAHUS.

[Tpunnmme! padote! TemnoBbix aeurareneit KI1/I rernnoBoro asurarens. TerioBble IBUTATENN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aK0H COXpaHEHHS U MPEBPALEHUS YHEPTUH B TEIUIOBBIX MPOIECccax.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6mronenue quddysun.

HaGmtoienue sSBiICHU CMAYMBAHMS U KAMMJUTSIPHBIX SBJICHHA.

Habmroienne TemmoBoro pacimmpeHus Ted.

W3meHneHue gaBieHus ra3a npyu M3MEeHEHUH 00bEMa U HarpeBaHUM WU OXJIAXKICHHUH.
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6. IlpaBuna u3mMepeHus TeMIEPATYpHI.
7. Bunel Temionepenayu.
8. OxunaxIeHue Mpu COBEPIICHUH PaOOTHI.
9. HarpeBanue npu coBeplICHUH PaOOThl BHEIIHUMH CUJIAMHU.
10. CpaBHeHue TeMI0EMKOCTEHN pa3IMuHbIX BELIECTB.
11. HaGnronenue KUMeHusl.
12. HabGnroeHue moCTOSHCTBA TEMIIEPATYPhI MTPH TUIABJICHHH.
13. Mozeny TEeIIOBhIX IBUTATEIEH.
Jlabopamopuusie pabomot u onvimel.
OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUSI.
OnpIThI 10 BRIpAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.
OnbIThl 0 HAOIIOIEHUIO TEIUIOBOIO PACHIMPEHMSI Fa30B, JKUJKOCTEN U TBEPIBIX TEI.
Omnpenenenue 1aBiaeHNs BO3AyXa B OasIOHE IINPHILIA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJIEHUS BO3yXa OT €ro 00bEMa U HarpeBaHUs UM OXJIAXKIACHHUS.
[IpoBepka runoTe3bl JMHENHONW 3aBUCUMOCTH JITMHBI CTOJI0OMKA KUJKOCTH B TEPMOMETPUUYECKOI TPyOKE OT TeMIIEpaTyphl.
HaGnroneHue u3mMeHeHus: BHYTpEHHEH SHEPIUU Teja B pe3ysbTaTe TeIulonepead U padoThl BHEIIHUX CHIL.
HccnenoBanue siBIeHUs TEIIOOOMEHA MPU CMEIIMBAHUHU XOJIOJHON U ropsiueit BOJIbI.
Onpenenenre KOIMUYECTBA TETJIOTHI, TOJIYYEHHOTO BOJIOM MPHU TEIIO0OMEHE ¢ HArpeThIM METAIITMYECKUM LIUITMHAPOM.
. Onpenenenue ynenbHON TEIUIOEMKOCTH BEILECTBA.
. UccrnienoBanue npouecca uCapeHusl.
. Onpenenenne OTHOCUTENIBHOM BIAXXHOCTH BO3AyXa.
13. Onpenenenne yaenbHOM TETUIOTHI IJIABICHUS JIb/A.
DJIeKTpuYecKre M MATHUTHbIE SIBJICHUS.
Onexrpusauus Ten. JlBa ponxa >IEKTpUYECKMX 3apsiioB. BzanMonelicTBue 3apspkeHHBIX Tesl. 3akoH KynoHa (3aBHCHMOCTB CHIIBI
B3aUMOJICHCTBUS 3apsDKEHHBIX TEJ OT BEJIMYMHBI 3apSAA0B U PACCTOSIHUS MEXKIY TEJIaMH).
OnexTpuueckoe nojie. Hanpsuk€HHOCTD 31eKkTpuyeckoro moss. [IpuHIun cyneprno3uuy 3MeKTpHUecKuX Mojeil (Ha KayeCTBEHHOM YPOBHE).
Hocurenn snextpuyeckux 3apsaoB. ONEMEHTapHbIA JJIeKTpudeckuil 3apsa. Crpoenme atoma. IIpOBOIHMKM M IHMAIEKTPUKH. 3aKOH
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COXpaHEHUs 3IEKTPUUECKOTO 3apsia.

DNEeKTPUYECKUM TOK. YCJIOBHS CYHIECTBOBAHMS DJIEKTPUUYECKOrO TOKA. MICTOUHMKM MOCTOSHHOTO TOKa. JIEMCTBUS AJIEKTPUYECKOTO TOKa
(TeTIoBOE, XMMHYECKOE, MATHUTHOE). DJIIEKTPHUECKHUI TOK B )KHIKOCTSIX U Ta3ax.

DnekTpuyeckas uenb. Cuiia Toka. IJIeKTprudeckoe HanpsokeHue. ConpoTUBIEHUE TPOBOAHUKA. Y IEJIBHOE COMPOTUBIIEHUE BEIIECTBA. 3aKOH
Owma s yuyactka nenu. [locnenoBarenbHoe U mapaiienbHOE COEUHEHHE TPOBOJHUKOB.

PaboTta 1 MOIIHOCTH MIEKTPUIECKOro ToKa. 3akoH [[koyns—JIeHna. DneKTpuiecKue ey U MOTPEOUTENN IIEKTPUIECKON SJHEPTUU B OBITY.
Kopotkoe 3ambikanue.



[TocTostHHBIE MarHUTHI. B3anmoelicTBrE MOCTOSTHHBIX MarHUTOB. MarautHoe nosie. MarHuTHOE 1osie 3eMJId U €ro 3HaYeHue JJIs )KU3HU Ha
3emute. OnbIT Dpcreaa. MarHuTHoOe MoJie AJIEKTpUUEeCKoro Toka. [IpuMeHeHue 3JIeKTpOMarHuToB B TeXHUKE. J[elicTBME MarHMUTHOrO MOJs Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENb IIOCTOSSHHOTO TOKa. Vcrosib3oBaHue 3JIeKTpOABUTaTENeH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbrtel @apanes. SBneHue snekTpoMarHuTHOW MHAyKuuH. [IpaBumio Jlenma. DnexrporenepaTop. CrnocoObl MOMyYeHUS SJIEKTPUUECKON
SHEPruu. DIEKTPOCTAHIUU Ha BO30OHOBIIIEMbIX UCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DnekTpu3anus Teil.
JIBa ponia aJIeKTpPUYECKUX 3apsI0B U B3aUMOJICICTBHE 3apsyKEHHBIX TEIl.
Y CTpolCTBO M IEMCTBUE AIIEKTPOCKOTIA.
OnexTpocTaTuuecKas HHAYKIHSL.
3aKOH COXpaHEHHUs ICKTPUUCCKUX 3aPsI0B.
[TpoBOAHUKY M TUAIEKTPUKH.
MonenupoBaHUE CUIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.
HcTOYHMKH MOCTOSHHOTO TOKA.
JIeNCTBUA DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KHIKOCTH.
. ['a30BBbIi1 pa3psia.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. Ismepenue 31eKTpuuecKkoro HanpsHKEHUS BOTBTMETPOM.
. Peoctat u Mara3zuH conpOTHBIICHUN.
. B3aumopeiicTBrue mOCTOSIHHBIX MarHUTOB.
. MopaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHHS TIOTI0COB MarHUTa.
. MoaenupoBaHre MarHUTHBIX TTOJIEH MOCTOSTHHBIX MAarHUTOB.
. OneIT Opcrena.
. MarauTHo€ noje Toka. DIeKTPOMAarHur.
. [lelicTBME€ MAarHUTHOTO MOJIS1 HA MPOBOJIHUK C TOKOM.
. DIIEKTPOBUTATENH MTOCTOSTHHOTO TOKA.
. UccnepoBanue siBIeHUs 371€KTPOMAarHUTHOM MHIYKIUH.
. Onprter dapanes.
. 3aBUCHMOCTH HaIlpaBJIEHUS WHIYKIIMOHHOTO TOKA OT YCIIOBHI €r0 BO3ZHUKHOBEHUSI.
25. DiekTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomul u onvimol.
1. OmbIThl IO HAOJIIOICHUIO AIEKTPU3ALNN TNl MHAYKIIMEH U TIPU COMPUKOCHOBEHUHU.
2. WccnemoBaHue ACUCTBUS AIEKTPUUECKOTO MO HA TPOBOAHUKHU M TUAJICKTPUKH.
3. COopka u mpoBepka padOThI ANEKTPUIESCKOH IETH MOCTOSHHOTO TOKA.
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9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaPsiKEHUSI.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTOPA U HANPSIYKEHUS HA PE3UCTOPE.
OMBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb 3EKTPUUYECKOT0 COITPOTUBIICHHS IPOBOIHUKA OT €T0 JUIMHBI, IUTOIIA/IN OIIEPEYHOr0 CEYEHUs
Y Marepuana.

IIpoBepka nmpaBuiia CI0KEHMSI HAIIPSKEHUH ITPU [TOCIIEA0BATEILHOM COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka nmpaBuiia AJis CUIIBI TOKA IIPH MAPAIIIEIIBHOM COEMHEHUH PE3UCTOPOB.

Omnpenenenre pabOThI MEKTPUUECKOT0 TOKA, UIYILETO Yepe3 pe3ucTop.

OrnpenenieHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HApPsKEHUS Ha HEH.

Onpenenenune KII/] narpesBarens.

HccnegoBanue MarHUTHOTO B3aUMOJIEHCTBHSI IOCTOSTHHBIX MAarHUTOB.

W3ydyeHre MarHUTHOTO TIOJISl TOCTOSIHHBIX MAarHUTOB MPHU UX OOBbEIMHEHUU U Pa3/ICIICHUN.

HccnenoBanue neicTBus 3IEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI B3aUMOJICHCTBUS KATYIIKH C TOKOM M MarHuTa OT CHJIbl TOKa M HAIpaBJICHUS TOKa B
KaTyLIKe.

N3yuenune neicTBUS MArHUTHOTO TOJISI HA IPOBOAHUK C TOKOM.

KoHncTpynpoBanue u usyueHue padboThl AJIEKTPOABUTaTENs.

Nsmepenne KIIJ[ anmekTpoaBUraTeIbHON YCTAHOBKH.

OMBITHI IO UCCIIEOBAHUIO SIBJICHUS SJIEKTPOMAarHUTHONW MHIYKIIMH: UCCIIEI0BAHNE U3MEHEHHM 3HAYEHUS U HAlIPaBJICHUS NHIYKIIMOHHOTO
TOKA.

9 KJIACC

Mexann4yeckue siBJI€HHS.

Mexannueckoe aBuxkeHue. MarepuanbHass Touka. Cucrema orcdyéra. OTHOCHUTENBHOCT MEXAHMYECKOIO JABM)KEHHA. PaBHOMepHOe
npsiMoJuHeHoe BrkeHne. HepaBHoOMepHOe npsiMonuHeiiHoe ABrkeHne. CpeHsis 1 MTHOBEHHAasi CKOPOCTh Tejla IPU HEPaBHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOycKkOpeHHOE NpsiMOoTuHEHOE nBrkeHre. CBoOoHOE manenne. OnbITel [anwies.

PaBHOMepHOE aBWXKEHHME IO OKpyKHOCTH. [lepwon u uactota oOpamienus. JluneilHas u yrioBas ckopocTu. LleHTpocTpemuTenbHoe
YCKOpEHHUE.

[TepBe1it 3akoH HeroToHa. Bropoit 3akon Herorona. Tperuii 3akon Herotona. [TpuHIMn cynepno3unuu cul.

Cwuita ynpyroctu. 3akoH ['yka. Cuita TpeHus: crjia TPEHHsI CKOJIBKEHHUS, CHIIa TPEHUS MIOKOSI, IPyryue BUJIbI TPEHHUS.

Cuna TSKeCTH U 3aKOH BCEeMHPHOTO TATOTEHUs. Y CKOpeHHe cBOOOAHOro naaeHus. J[ukenue muanet Bokpyr Connua. [lepBas kocmuueckas
CKOpocTh. HeBecOMOCTh U Ieperpysku.

PaBHOBecue MaTepuanbHOM ToOuku. AGCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tela ¢ 3aKPEIIEHHON OChI0 BpalieHusl. MOMEHT CHIIBI.
LlenTp TsxecTu.



Nmnynbce Tena. M3menenne nmnynbca. UMmynbe cuiibl. 3aKOH COXpaHEHUsI UMITYJIbCa. PeakTUBHOE JBUKEHUE.

Mexanunueckasi pabota 1 MoITHOCTh. PaboTa cuit TsbkecTH, ynpyroctu, TpeHus. CBsi3b sHepruu U padotsl. [loTeHnManbpHas sHeprus Tena,
IIOAHATOrO HaJl IOBEPXHOCTHIO 3eMiM. IloTeHnmanbHas sHeprus cxkarou npykunbsl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKOM SHEPIUM.
3aKOH COXpaHEHHS] MEXaHUYECKON IHEPTHH.

Hemoncmpayuu.

Habnronenne MexaHMYecKoro ABMKEHHSI TeJIa OTHOCUTENFHO PAa3HBIX TNl OTCUETA.

CpaBHeHHE MyTeH U TPACKTOPUI IBUKEHUS OJJTHOTO U TOT'O K€ TeJIa OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
N3mepeHue ckopocTy U YCKOPEHHUSI IPSMOJIMHEHHOTO IBUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

HaGnronenue nBUXEeHUS Tela 10 OKPYKHOCTH.

Habnronenne MexaHMYeCKUX SIBICHHH, MPOUCXOISIINX B cUcTeMe oTcuéra «Temexkay rnpu e€ paBHOMEPHOM M YCKOPEHHOM JBHKCHUU
OTHOCHUTENIbHO KabuHeTa (U3UKHU.

7. 3aBHCHMOCTb YCKOPEHHS Teja OT MaccChl Teja U AEUCTBYIOLIEH Ha HErO CHUJIBL.

8. HabGmronenne paBeHCTBA CHII TIPU B3aMMOJCHCTBHH TEI.

9. HM3meHneHwue Beca Tena MpHU yCKOPEHHOM JBMKEHUH.

10. Ilepenaya ummynbca Mpu B3aUMOICHCTBUU Tell.

11. TIpeoOpa3oBanHus SHEPTUU TP B3aUMOJICHCTBUU TE.

12. CoxpaHeHue UMITyJIbCa IPH HEYIIPYTOM B3aHMMO/ICHCTBHUH.

13. CoxpaHeHue UMITyIbCa MPH a0COIOTHO YIIPYTOM B3aWMOJICHCTBHU.

14. HaGnroneHue peakTUBHOT'O JIBUKEHUS.

15. CoxpaHeHue MeXaHUYECKOM HEPTHH ITPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHne MeXaHUYECKON SHEPTUH MPH JBIKEHUH TEJa 0] ICHCTBUEM TPYKUHBI.

Jlabopamopuvie pabomsl u onvimol.

KoHcTpyupoBaHue TpakTa Ajs pa3roHa U AajbHEHIIero paBHOMEPHOTO ABMKEHUS [IapUKa WM TEIEKKH.
Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHsI OpycKa WM JABM)KEHUS [IapuKa M0 HAKIOHHOM TTOCKOCTH.
Onpenenenre ycKOpeHUs Tejla NPy PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBMKEHUU 0€3 HauajabHOW CKOPOCTH.
ITpoBepka TUIIOTE3BI: €CIIM MPU PAaBHOYCKOPEHHOM JBIKEHHM 0€3 HauyalbHOM CKOPOCTH IYTH OTHOCATCS Kak psij HEUETHBIX YHCEIN, TO
COOTBETCTBYIOIINE IPOMEKYTKA BPEMEHHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JTABJICHMUS.

Omnpenenenue kodppuimeHTa TPEHUS CKOTBKCHHSI.

Onpenenenne KECTKOCTU MPYKUHBI.
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Omnpenenenne pabOThI CHIIBI TPEHUS IPH PABHOMEPHOM JBM)KEHUH TEJa IO TOPU30HTAIBHON MTOBEPXHOCTH.
10 Omnpenenenne pabOTHI CHIIBI YIPYTOCTH MPU MOIBEME IPy3a C UCTIOIH30BAHUEM HETIOABMYKHOTO U MOABMKHOTO OJIOKOB.
11. Vzy4enue 3akOoHa COXpaHECHUSI SHEPTHH.



MexaHnn4yeckue KoJ1e0aHUsI M BOJHBI.
Konebarenbnoe nBumxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHWM: MEpHOA, YacToTa, aMIUIMTyAa. MaTeMaTWdecKuid W TpY>KUHHBIN
MasTHUKH. [IpeBparieHne YHEPruu Mpu KoJieOaTeIbHOM JIBH)KESHUH.
3aryxatomue kosiebanus. BeiHykneHHble konebanus. Pesonanc. Mexanuueckue BoiaHbL. CBOWCTBa MEXaHMYECKUX BOJH. [IpojonbHbIE 1
IONepeYHbIe BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ pacipocTpaHeHus. MexXxaHu4eCcKHUe BOJIHBI B TBEPIIOM TeJI€, CEHCMUYECKUE BOJIHBI.
3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpaskeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.
Jemoncmpayuu.
Habmonenue xosnebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabmoieHne BBIHYXIEHHBIX KOJICOAHUH 1 pe30HaHCA.
PacnipocTpanenue npooabHBIX U MTONEPEUYHBIX BOJH (HA MOJIETH).
Habmroienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYyCTUUYECKHUI pEe30HaHC.
Jlabopamopuvie pabomsl u onvimol.
Ornpenenienne 4acTOThl U IEPHOJIa KOJICOAHUI MAaTEMaTHYECKOTO MasTHUKA.
Omnpenenenre 4acTOThl ¥ Mepro/ia KoneOaHuil MPy>KUHHOTO MasiTHHUKA.
HccnenoBanue 3aBUCUMOCTH NiepUoAa KoJeOaHUi OIBEIICHHOTO K HUTHU Tpy3a OT JTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Teproa KOJIeOaHUN MPY>KUHHOTO MasITHUKA OT MacChl Tpy3a.
[TpoBepka HE3aBUCUMOCTH TIEPHO/Ia KOJIeOaHuii rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl rpy3a.
OnBIThI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh TIEpro/ia KoieOaHui MPYKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI.
7. VI3mepeHue yckopeHUs: CBOOOIHOTO MaIeHUS.
DJIEKTPOMATHUTHOE T0JI€ U 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHuTHOE TIoJIe. DJEKTPOMArHUTHBIE BOJHBL. (CBOWCTBA AJIEKTPOMAarHUTHBIX BOJH. Illkanma »SIeKTpOMarHUTHBIX BOJIH.
Hcnonbs3oBaHKe 31€KTPOMarHUTHBIX BOJIH JIJISl COTOBOM CBS3H.
DnekTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 31€KTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. M3yueHue cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0O MOOUIIBHOTO Tele(oHa.
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CBeToOBbBIE€ SIBJICHUS.
JlyaeBas moxenb cBera. Ucrounmku cBeta. [IpsimonuueiiHoe pacmpoctpaneHue ceta. 3atMmenus ConHna u Jlyael. OTpakeHue cBeTa.
ITnockoe 3epkano. 3aKOH OTpa)KEHUs CBETA.
[Ipenomnenue cBera. 3akoH npesiomieHus ceeta. [lonHoe BHyTpeHHee oTpakeHue cBeTa. VMcnonb30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS
B ONTHYECKUX CBETOBOJAX.



JIunza. Xop myueit B nun3e. OnTudeckas cucreMa QoroarmapaTta, MUKPOCKOTIA U TeJleckomna. [ 1a3 kak onTudeckas cucrema. biu3opykocts
U JaJbHO30PKOCTb.
Pasnoxxenue 6emoro ceera B criekTp. OnbiTel HetoToHa. CliojkeHHE CIIEKTPabHBIX I[BETOB. /lucnepcus ceera.
Hemoncmpayuu.
[IpssMonrHENHOE pacIPOCTPAHEHUE CBETA.
OtpaxxeHue cBera.
[Tonrydenue n300pakeHuii B TIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTUYECKUN CBETOBO/I.
Xon ydeit B cobuparoreit TuH3e.
Xop Jiydell B pacCenBarOLIEeH JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.
. Ilpunnun pevictBus oToanmnapara, MUKPOCKOIA U TEJIECKOTA.
10. Mogens riasa.
11. PaznosxeHue 6€10ro CBeTa B CIIEKTP.
12. Tlony4yenue 6enoro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX LIBETOB.
Jlabopamopuusie pabomot u onvimel.
HccnenoBanue 3aBUCUMOCTH yTJIa OTPa)KEHUSI CBETOBOTO JIy4ya OT yrJja MaJICHHUS.
N3yuenne xapakTepUCTHK N300paKeHHS TIPEeIMETa B IJIOCKOM 3epKalie.
HccnegoBanue 3aBUCMMOCTH yTIJ1a MIPEJIOMIIEHUSI CBETOBOIO JIyda OT YIJIa MMa/IeHUsI Ha TPAaHULE «BO3AYX—CTEKIION.
[Tonydenue n3006pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenne POKYCHOTO PACCTOSIHUSI U ONITHUECKOM CUITBI COOMPAIOIIEH JIMH3HI.
OMBITHI TI0 PA3JI0KEHNIO OEJI0TO CBETA B CIIEKTP.
7. OmbITHI 1O BOCMIPHUATHIO IIBETA MPEIMETOB MPU UX HAOIIOICHUHU Yepe3 I[BETOBbIC (DUIBTPHI.
KBanToBBI€ AIBJICHUS.
Omnertel Pe3epdopaa u mmanerapHas moaens atoma. Mozens aroma bopa. Mcmyckanue u moromieHue ceeta atomoM. KBanThl. JInHeluaTeie
CHIEKTPHI.
PamnoaktuBHOCTh. Anbda, O6eta- W ramma-uznydeHus. CTpoeHHe aTOMHOTO siApa. HykioHHas Moaenb aToMHOro sapa. V30Tormbl.
PanuoaktuBHbie npeBpamienus. [leproa nonypacnana aTOMHBIX sJEP.
S nepHblie peakiyu. 3aKOHBI COXPAaHEHUS 3apsiJ0BOTO U MACCOBOTO YUCE. DHEPTHS CBSI3U aTOMHBIX sziep. CBA3b MacChl U 3HEprun. Peakiuu
cuHTe3a u feneHus saep. Ucrounnku sneprun ComHIa U 3BE3].
SAnepHas sHepreTuka. JleMcTBUS paMOaKTUBHBIX N3JIy4€HUH Ha )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.
1. CnexTpsl U31y4eHHs U MOTIOLIEHUS.
2. ChexTpsl pa3IUnyHbIX Ta30B.
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CnekTtp Bomopoaa.
Habmtonenue TpexoB B kamepe BusbcoHa.
Pabora cuérurka HOHU3UPYIOUUX U3TYIECHUH.

o 0k~ w

Peructpanus uznydeHus npupoJHbIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopuusie pabomot u onvimel.

1. HalGnromeHue CIUIONIHBIX U THHEWYATHIX CIIEKTPOB H3TYUCHHS.

2. VccnemoBaHue TPEKOB: H3MEPEHUE SHEPTHH YACTHIIBI IO TOPMO3HOMY ITYTH (110 oTorpadusim).

3. M3mepeHue paanoakTUBHOTO (hoHa.

IToBTOPUTENBHO-00001IAK0 M MOTYJIb.

[ToBTOPUTENBEHO-0000IAOINK  MOYIh MpEIHA3HAYeH JUIS CHCTeMaTu3alud W OO0OOIIEHUS MPEIMETHOTO COJNEPKAaHUS U OIBITa
JEeSATEIILHOCTH, IPHOOPETEHHOTO MPU U3YYECHUHU BCETro Kypca (pU3WKH, a TaKKe ISl MOATOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY I10
¢busuke 115 00y4aroMMXCsl, BRIOPABIIKUX 3TOT Y4€OHBIHN MpeaMeT.

[Ipy u3yyeHUM MAHHOTO MOJIYJS PEANU3YIOTCS W CUCTEMATH3UPYIOTCS BUIbI JEATEIBHOCTH, Ha OCHOBE KOTOPBIX OOecleyuBaeTCs
JOCTHKECHHE TIPESIMETHBIX U METAIIPEIMETHBIX IIAHUPYEMBIX PE3yIbTaTOB 00yUdeHUs, HOPMHUPYETCS €CTECTBEHHOHAYYHASI TPAMOTHOCTh: OCBOCHUE
HAyYHBIX METOJIOB UCCIICOBAHUS SIBJICHUN TIPUPOJIBI M TEXHUKH, OBJIAJICHHC YMEHHUSAMH OOBSICHATh PUINICCKUE SIBICHHUS, PUMEHSIS ITOJTyICHHBIC
3HAHUSA, PelaTh 3a7a4u, B TOM YHCIIE KAYeCTBEHHbIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIMNHATBEHO NEATEIbHOCTHBIA XapaKTep NAaHHOTO pasjiela peanu3yercs 3a CU4€T TOro, 4To OOydaroluecsl BBHIMOJHSIOT 3a/laHus, B
KOTOPBIX UM TIPEIIaracTcs:

Ha OCHOBE TOJTyUYEHHBIX 3HAHUH PacIiO3HABATh U HAYYHO OOBSICHATH (PU3MUYCCKHUE SBJIICHUS B OKPYKAIOIIEH MPUPOJIC U MIOBCEAHCBHON JKHU3HH,

UCIONIb30BaTh HAyYHbIE METOJIbI UCCIIEeIOBAaHUS (PU3UUYECKUX SIBICHUN, B TOM YHCIE 7S MPOBEPKHU TUIIOTE3 M MOTYYCHHUS TEOPETUUYECKHIX
BBIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI HAMOOJICe BAXKHBIX JIOCTM)KCHHUU COBPEMEHHBIX TEXHOJIOTHH, HANPUMEp, MPAKTHYECKOTO HCITOJIb30BAHUS
Pa3IMYHBIX UCTOYHUKOB YHEPTHH HA OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHECHUS BCEX H3BECTHBIX BHJIOB DHEPTHH.

Kaxxgas w3 Tem naHHOTO MOJyJs BKIIIOYAeT JKCIEpUMEHTANbHOE HccliefoBaHHMe o0oOImaromero xapakrepa. Moaynb 3aBepiiaeTcs
MIPOBEJICHUEM IMaTHOCTUYECKON U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIET0 00pa3oBaHMUs.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA INTPOI'PAMMBLI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

I/I3yquHe (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O 06I_Hel"0 06p330BaHI/IH HarpasJICHO HAa JOCTHXKCHUEC JIMYHOCTHBIX, MECTAITPECAMETHBIX U ITPEAMETHBIX

00pa3oBaTENbHBIX PE3YIHTATOB.

B pesynbrate m3yueHus (U3MKUM HA YpOBHE OCHOBHOTO O0IIero oOpa3zoBaHusi y oOydaromerocs OyayT cHOpMHpPOBAHBI CIICIYIOIIHAE

JIMYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) naTpHOTHYECKOr0 BOCIUTAHHUS:

- IPOSIBJICHUE MHTEPECa K HICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHUICKON (PM3NYECKON HAYKH;

- IEHHOCTHOE OTHOIICHHUE K JTOCTH)KEHUSM POCCUHCKUX yUEHBIX-(DU3HUKOB;

2) rpa:KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K AaKTHBHOMY Y4YaCTHIO B OOCYXJEHHUM OOLIECTBEHHO 3HAYMMbIX M ITHUYECKUX MPOOJIEM, CBA3aHHBIX C HPAKTUYECKUM
IPUMEHEHNUEM JOCTHKEHUN (PU3HKHY;

- OCO3HAHME BAKHOCTH MOPAIbHO-ITUYECKHUX IPUHIUIIOB B I€ATENBHOCTH YUEHOTIO;

3) 3¢TEeTH4YeCKOTr0 BOCTIUTAHMS

- BOCIIPUSTHE ICTETUYECKUX KAaueCTB (PU3MUECKON HAyKU: €€ TapMOHUYHOTO NMOCTPOEHHS, CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MIO3HAHMA:

- OCO3HaHHWE I[EHHOCTH (U3NYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HAHUS MHUpPA, OCHOBBI PAa3BUTHUS TEXHOJIOTMH, BaKHEHIIel
COCTABJISIFOLIEN KYJIBTYpHI;

- pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, MHTEPECA K UCCIIeI0BATEIbCKON A TEIbHOCTH;

5) popmupoBaHus KyJbTYPBbI 310POBbSI H IMOLHMOHAJIBLHOIO 0JIATONOTYYHS:

- OCO3HaHHE LIEHHOCTH 06e30macHoro o0pasa )KM3HU B COBPEMEHHOM TEXHOJOIMYECKOM MHpE, BAXKHOCTH MpaBMJl 0€30IMacHOr0 MOBEACHUS Ha
TpaHCIOPTE, Ha IOPOTaX, C AEKTPUUECKUM U TEIUIOBBIM 000pPYI0BaHUEM B IOMAIIIHUX YCIOBUSX;

- ¢(OpMHUPOBAHHOCTb HaBbIKA peIeKCHH, TPU3HAHUE CBOETO MPaBa Ha OMIMOKY M TaKOT'o )K€ MpaBa y APYroro 4eJoBeKa;

6) TpynoBOro BOCIMTAHUS:

- aKTUBHOE Y4acTHe B pEIlIeHHH MPaKTUUYEeCKUX 3aj]au (B paMKax ceMbH, 00pa3oBaTeIbHON OpraHu3aluy, Topoja, Kpasi) TEXHOJIOTHUECKOW U
COLMAIbHON HANPaBJICHHOCTH, TPEOYIOLINX B TOM YKCIIE U (PU3HMUECKUX 3HAHUIA;

- HHTEpEC K MPAKTUYECKOMY U3YyUEHUIO podeccuil, CBA3aHHBIX ¢ (PU3UKOM;

7) IKOJIOrM4ecKOro BOCIIMTAHMS:



e - OpHCHTAIUs HA MpUMEHEeHNEe (PU3NICCKUX 3HAHUH IS PEIICHUs 3a71a4 B 00JIaCTH OKPYKArOIIEH Cpeibl, INIAHUPOBAHUS ITOCTYITIKOB U OIICHKU
MX BO3MOXXHBIX MMOCIIEICTBUH SISl OKPYKAIOIEH CPeIbl;

® - OCO3HaHHE II00ATBHOTO XapaKTepa AKOJIOTHUECKUX MPOOJIEM U IyTeH WX PEIICHNUS,

e 8) aganTanuM K M3MEHSIIONIUMCH YCJIOBHUAM COIMAIBHON U NPUPOIHOM Cpeabl:

e -T0TPeOHOCTH BO B3aUMOJICHCTBUY P BHITIOJIHEHUH UCCIIEIOBAHUN U TPOEKTOB (PU3UUECKOM HAITPABICHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSAM
ApYTux;

® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 IPAKTUYECKYIO JEATEIbHOCTD;

e -1oTpeOHOCTH B (POPMHUPOBAHNY HOBBIX 3HAHHI, B TOM YUCIe ((OpMyTUPOBATH UAEH, TOHATHUS, THIIOTE3HI O (PU3NYECKUX OOBEKTaX M SBICHUSX;

e - oco3HaHUE JIePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

® - [UJAHWPOBAHHUE CBOETO PA3BHUTHS B IPHOOPETCHUH HOBBIX (DM3MYECCKUX 3HAHUI;

® - CTpPEMJICHHE aHAJIM3UPOBATh W BBISBIATH B3aUMOCBS3H MPHUPOJIbI, OOMIECTBA U YIKOHOMHKH, B TOM YHCJIC C HCIOJIb30BaHUEM (U3HYCCKHUX
3HAHHI;

® - OILICHKA CBOWX JICHCTBUI C yUETOM BIUSHUS Ha OKPY>KAIOIIYIO CPEy, BOSMOXKHBIX TJI00ATBHBIX MOCIEACTBHIMA.

METAINIPEIMETHBIE PE3YJIbTATHI

B pe3ynbraTe ocBOEHHS Mporpammbl MO (HU3UKE Ha YpOBHE OCHOBHOrO oOmiero oOpa3oBaHHUs y oOydaromierocs OyayT copMupOBaHBI
MeTanpeMeTHble pe3yJbTaThl, BKIIOYAIOUINE IO3HABATE/IbHbIE YHHBEpCaJbHbIE Yy4eOHbIE NIEHCTBUSA, KOMMYHUKATUBHbIE YHHBEpCAJIbHbIC
yueOHbI€ JeMCTBYS, PETYJISITUBHBIE YHUBEPCAJIbHbIE YUeOHBIE JEHCTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIC NelCTBUS

ba3oBble Jjornueckue AeMcTBHSA:
® BBIIBJIATH U XapaKTEPHU30BaATh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBJICHHI ),
® YCTAaHABIIMBATH CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIIUU, OCHOBAHHUS JUIsl 0000IIEHNS U CPABHEHUS;
® BBIBISTH 3aKOHOMEPHOCTH M TPOTHBOPEUHS] B paccMaTpUBaeMbIX (haKTax, JaHHBIX U HAONIOJCHUAX, OTHOCSIIUXCS K (pU3MUecKum
SIBJICHUSM;
® BBISBISTH MPUYUHHO-CIICACTBEHHBIC CBSI3M MPU H3YYCHUHM (DU3MUECKUX SBICHUI W MPOIECCOB, NIENaTh BBIBOJBI C HCIIOIH30BAHUEM
JNEAYKTUBHBIX U UHIYKTUBHBIX YMO3AKIIOUEHUH, BEIIBUTATh TUIIOTE3BI O B3aUMOCBS3SX (DM3MUYECKUX BEIIMYWH;



CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelieHus yuyeOHON ¢u3nyecKoil 3amayu (CpaBHEHHE HECKOJIbKUX BAapUAHTOB PELICHHS, BBHIOOD
HauboJee MOAXOAIIET0 C Y4ETOM CAaMOCTOSITENTFHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelbCcKue AeiicTBHS.

HCII0JIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKAN HHCTPYMEHT TO3HAHUS;

POBOAUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXHBIH (DU3NYECKUH SKCIIEPUMEHT, HEOOJbIIOE HCCIICAOBAHUE
(U3HYECKOTO SIBJIICHUS,

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTH MH(OPMAITUIO, IOJTYUYECHHYIO B X0/I€ MCCIICAOBAHUS HIIH SKCIIEPUMEHTA,;
CaMOCTOSATEIILHO POPMYTHPOBATH 0OOOIIECHHS U BHIBOIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHNUS, OTIBITA, HCCIICIOBAHNS;
MPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIce pa3BUTHE (DPU3NUECKUX TPOIIECCOB, & TAKXKE BBIIBUTAThH MPEINONIOKEHHS 00 MX Pa3BUTHUHU B
HOBBIX YCJIOBHSAX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

MPUMEHSTh PA3JINYHBIC METO/bI, HHCTPYMEHTBI M 3alIPOCHI TIPU MOMCKE U 0TOOpe MH(POPMALUU MU JAHHBIX C YYETOM MPEII0KCHHOM
yueOHOU (pu3nyecKoi 3amauu;

aHAIIM3UPOBATh, CUCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH HH(GOPMAIIHIO PA3TMUHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (hopMy MpeacTaBieHUs WHGOPMAIMU U WILUTIOCTPUPOBATH peIIaeMble 3aa4d HECIOKHBIMU
CXEeMaMH, IMarpaMMaMi, HTHOU rpaduKoi U X KOMOWHALUSMHU.

KOMMyHI’IKaTl/IBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JedCcTBHUA:

B XO/JIe 00CYKJIeH!s yueOHOTO MaTepuraa, pe3yJibTaToB JJa0OpaTOPHBIX padOT U MPOEKTOB 33/1aBaTh BOMIPOCHI IO CYIIECTBY 00CYKIaeMOit
TEMBbI U BBICKA3bIBATh UJICH, HAICJICHHBIC HA PEIICHHE 3a/1a49H | MOJIJIepKaHue OJ1aroKenaTeIbHOCTH OOIIECHUS;

COITOCTABJIATH CBOM CYXJICHHUS C CYXJICHHUSIMH JPYTHX YYaCTHHKOB JMAjora, OOHAPYKUBATh Pa3IMINe U CXOJCTBO MO3UITUH;

BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIATH PE3YIbTATHl BHIMOJTHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIIeIOBAHUS, IIPOCKTA);

MMOHUMATh U UCTIOTB30BaTh MPEUMYIIECTBA KOMAHIHON 1 HHIUBUIYATHHON paOOTHI MPU PEUICHUH KOHKPETHOU (pr3ndeckoi mpoOieMsr;
MIPUHUMATH IIEJIH COBMECTHOM JIeATSIILHOCTH, OPTAHU30BBIBATH JICUCTBHUS 110 €€ JOCTHKCHHIO: PACTIPEICIIATh PO, 00CYKIaTh MPOIIECCHI
U pe3yIbTaThl COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBHITIONTHATh CBOKO YacTh Pa0OTHI, IOCTUTasi KAYECTBEHHOTO pe3yibTaTa MO CBOEMY HANpaBIEHUIO U KOOPAMHHUPYS CBOU ACUCTBUS C
JIPYTUMH YJIEHAMU KOMaH/IbI;

OIICHUBATh KAaueCTBO CBOErO BKJIaga B OOIIMI MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEIHHO C(HOPMYIMPOBAHHBIM YYACTHHKAMU
B3aHMOJCUCTBHA.



PerHﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA

Camoopranuszaums:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX M YU€OHBIX CUTYAIUAX, TPEOYIOMIUX AJIsl pelieHUs] PU3NYECKUX 3HAHUM;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOJIXOJaX MPHUHIATHUS pelIeHUN (MHAMBHUIYaJIbHOE, IPUHATHE PELICHUs B TPYIIE, IPUHATHE PELIeHUN
rpymIoi);

CaMOCTOSITENIFHO COCTABJIATH AITOPUTM pelieHus (U3NUecKOol 3aJauu WM TUIaHA UCCIIEOBAHUS C YYETOM HMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH Mpe/ijlaraeMble BAPHAHThI PEIICHHI;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlieHUE.

CaMOKOHTPOJIb, SMOLMOHAJbHBII HHTEJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeJIaraTh I1aH €€ U3MEHEHHUS,

OOBSICHATH IPUYMHBI JOCTHKEHUS (HETOCTUKEHHUS) pe3yIbTaTOB JIeATENbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCUTbH KOPPEKTHUBBI B JESATEIILHOCTD (B TOM YHUCIIE B XOJ| BBIINOJIHEHUS (DPU3MUECKOTO MCCIEAOBAHUS UM MPOEKTa) HA OCHOBE HOBBIX
00CTOSITENILCTB, U3MEHUBIINXCS CUTYAIMH, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEJIN U YCIOBHUSM;

CTaBUTh ce€0s1 Ha MECTO JPYroro yejaoBeKa B XOJIe CIOpa WM JUCKYCCUM Ha HAYYHYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY
ApYTOro,

MPU3HABaTh CBOE MTPaBO Ha OIMIMOKY MPH PelIeHUH (PU3NUECKUX 3a/1a4 WIH B YTBEP)KJICHUSAX HA HAyYHbIE TEMBI U TAKOE K€ IIPABO JIPYroro.

INPEAMETHBIE PE3YJIbTATbBI

K xonimy oOyueHnust B 7 kJjacce MpeAMETHBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OOYUAIOIIUXCS

YMEHHH:

WCIOJIb30BaTh MOHATHUS: (U3HUECKHEe U XUMUYECKHE SBJICHUS, HAOII0eHHEe, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €AUHUIBI (PU3NIECKIX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSHHs BellecTBa (TBEPAOE, MKHUJAKOE, Tra3zo00pa3HOE), MEXaHWYECKOe JIBUKEHHE
(paBHOMEpHOE, HEpaBHOMEpPHOE, MPSMOJIUHEHHOE), TPACKTOpHUs, paBHOACHCTBYOmAs cuia, aedopmarus (ympyras, mjiacTuyeckas),
HEBECOMOCTh, COOOILAIOIINECS COCY/IbI;

paznuyath siBneHus (auysus, TEIoBOe ABUKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE JIBUKECHHE, HEPABHOMEPHOE JABIKEHHE, HHEPIIHS,
B3aUMOJICHCTBHE TeJI, PABHOBECHE TBEP/BIX TEJ C 3aKPEIIEHHON OChIO BpallleHUs, Iiepeiada JaBIeHUs TBEPABIMU TeIaMHU, KHUJIKOCTIMU



U Ta3amu, aTMocepHOe JaBJICHHE, TUIABAHKUE TEJ, PEBPAICHUs MEXaHUYEeCKONH YHEPTUH) 110 OMMCAHUIO X XapaKTePHBIX CBOWCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JaHHOC (I)I/I3I/I‘-ICCKOG SIBJICHHUC,

pacro3HaBaTh NPOSIBIIEHHE M3YYCHHBIX (PM3MUECKUX SIBICHUI B OKPYXKAIOIIEM MHUpPE, B TOM 4HCIe (PU3UYECKHE SIBICHUS B MPHUPOJIE:
IIPUMEPBI IBUKECHUS C PA3IIMYHBIMUA CKOPOCTSIMU B )KUBOW M HE)KMBOW IPUPOJIE, IEHCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE, BIMSHUEC
aTMOC(epHOTO JaBJICHHSI Ha )KMBOH OpraHu3M, IUIaBaHUE PBIO, phIYard B TEJIC YeIOBEKa, IPH ATOM IIEPEBOIUTH MPAKTHYECKYIO 33]1a9y B
y4eOHYI0, BBIICIATh CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKN) PU3UUECKUX SBJICHUM;

OIMCHIBATh U3YUCHHBIC CBOWCTBA TeNl U (DU3MUYCCKHE SIBIICHUS, HCIIOJIB3Ys (DU3MYECKHE BEITMUMHBI (Macca, 00bEM, IMIIOTHOCTh BEIIECTBA,
BpEMS, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSDKECTH, BEC Tella, CHjla TPCHHUS, aBlieHue (TBEPIOTO Tea, JKUIKOCTH,
ra3a), BBITAJIKWBAIONIAS CHJIA, MEXaHHYECKas pabdoTa, MOIIMHOCTh, TUICYO CHJIBI, MOMEHT CHJIbI, KO3(D(PUIIMEHT MOJE3HOTO JCHCTBHS
MEXaHU3MOB, KHHETHYECKasi U MOTCHIMAIbHAS YHEPTHUs), IPU OMUCAHUU MPABHIBHO TPAKTOBATh (DU3MUYECKHUI CMBICI HCIIOJIB3YEMbIX
BEJIMYMH, UX O00O3HAYCHUS U CIUHHIIBI (PM3UUCCKUX BEIHYWH, HAXOAUTh (HOPMYJIbI, CBI3BIBAIONINE JaHHYIO (DU3UYECKYIO BEIUYHHY C
JAPYTUMH BEJITMUYUHAMH, CTPOUTH TPAPUKH N3YUCHHBIX 3aBUCUMOCTEH (PH3MUECKUX BEITHYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKHe SBICHUS U MPOLECCHI, UCIONb3Ys MPaBUiia CI0KEHUs CUI (BOIb OJHOU MPSIMO¥), 3aKOH
I'yka, 3akon [lackans, 3akoH Apxumena, MPaBUIIO PaBHOBECHs phryara (OJIOKa), «30J0TOE MPAaBUIIO» MEXaHWUKH, 3aKOH COXPaHEHHS
MEXaHUYECKOH HEPIUuu, Py ITOM JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alHUChIBATh €T0 MATEMaTUUYECKOE BbIPAKECHHUE,
00BSICHITH (1)I/ISI/I‘I€CKI/IC SABJICHUS, TIPOLECCBI U CBOMCTBA TCJI, B TOM YUCJI€ U B KOHTCKCTC CI/ITyaHI/Iﬁ MPAKTUKOOPUCHTHPOBAHHOI'O
XapakTepa: BbIABIIATE MPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTDH o0bBsicHeHne u3 1-2 JOrMYecKux IIaroB C OHOpOI\/'I Ha 1-2 N3YUYCHHBIX
CBOMCcTBa (pU3MUECKHX SBICHUH, PU3NUECKUX 3aKOHA MIJIK 3aKOHOMEPHOCTH;

pemars pacuéTHble 3a/1au B 1—2 nelcTBUSA, UCIIOB3YS 3aKOHBI U (JOPMYJIbL, CBA3BIBAIOIINE (DU3MUECKHUE BETUYMHBI: HA OCHOBE aHaJIN3a
yCIIOBUS 3a7]aud 3allMChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3MUECKHE BETUYUHBI B (JOPMYIBI U MPOBOAHUTH PAcu€Thl, HAXOAUTH
CIPaBOYHBIE TaHHBIE, HEOOXOIMMBIC IS PEIICHUs 3a/1a4, OIICHUBATh PEATMCTUYHOCTh MOTYYCHHON (PU3UYECKON BETUUNHBL;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXXHO PEIIMTh MPH MOMOIIM (PU3MYECKHX METOAOB, B OIMCAHUU HCCIECIOBAHUS BBIICISATH
MPOBEPSIEMOE TIPEATNOIOKEHNE (TUIIOTE3Y), PA3IudaTh U HHTEPIIPETUPOBATH MOTYYCHHBIN PE3yJIbTaT, HAXOIUTh OMMUOKHA B XOJ€ OTBITA,
ACJIaTh BBIBOJKI 110 €I'0 PE3yJibTaTaM,

MPOBOJUTH OMBITBI TO HAOMIONEHNUIO (U3UYECKUX SBICHWW WM (PU3WYECKUX CBOWCTB Tel: (POpPMyIHUpOBaTH MPOBEPSEMbIC
MIPEIOJIOKEHUsI, COOMpaTh YCTAHOBKY U3 MPEJIOKEHHOTO0 000PYAOBAaHHUS, 3aMIUCHIBATh XO/1 ONbITAa U (POPMYIUPOBATH BHIBO/IBI;
BBIITIOJIHATDE IMPAMBIC USMEPCHHUA paCCTOAHHA, BPpEMCHHU, MAaCChI TCJIa, 06T)éMa, CHJIBI U TEMIICPATYPhI C UCITIOJIB30BAHUEM AHAJIOTOBBIX U
u(pOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS MPUOOPOB € YUETOM 3aJaHHOIN aOCOTIOTHON MOTPEITHOCTA U3MEPECHHUIA;

MIPOBOJIUTH UCCIICOBAHIE 3aBUCIMOCTH OJTHON (PH3MUECKON BEIMYMHBI OT IPYTOH C HCIOJIL30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCHMOCTH
IyTH PAaBHOMEPHO JBHXKYIIETOCS Tella OT BPEMEHH JBM)KEHUS Teja, CHIIBI TPEHHUS CKOJBKEHHUS OT Beca Teja, KayecTBa 00pabOTKU



IIOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CHWJIBI TPEHMs OT IUIOLIAJAM COIPUKOCHOBEHUS TEN, CUIbl YIIPYTOCTU OT YMJIMHEHHS IPYKHUHBI,
BBITAJKUBAIOIIEH CHIIBI OT 00BhEMa MOTPYKEHHOM YacTH TeNa U OT IUIOTHOCTU KUJAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT
II1yOUHBI, Ha KOTOPYIO TOTPY>KEHO TEJIO, YCIOBUM IJIaBaHUs TeJl, YCIIOBUI paBHOBECHS pblyara U 0JOKOB), y4aCTBOBATh B IJIAHUPOBAHUU
y4eOHOro ucClleIoBaHMsI, COOUpaTh YCTAHOBKY M BBINOJIHATh W3MEPEHUs, CIEAys MPeI0KEeHHOMY IUIaHy, (PUKCHUpPOBATH PE3yJIbTAThI
MOJTyYEHHON 3aBUCHMOCTH (D)M3WYECKHX BEJIMYMH B BHJE TNPEAJIOKECHHBIX TaONHMIl W TpaduKOB, JENaTh BHIBOABI IO pe3yibTaTam
HCCIIE0BAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIWYHMH (IUIOTHOCTH BEIIECTBA KUAKOCTH M TBEPAOTO TEJa, CHUJIa TPEHUS CKOJIBKEHHS,
JaBJICHHE BO3yXa, BBHITAJKMBAIONIAs CUJA, JCHCTBYIOIAS HAa TOTPYKEHHOE B KHUIKOCTH TENO, KOI(D(UIMEHT MOIE3HOro ACHUCTBUS
IIPOCTBIX MEXaHU3MOB), ClIeIys NPEAI0)KEHHON MHCTPYKIMH: IPU BBIITOJHEHUH U3MEPEHHHM cCOOMpPaTh SIKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYEHUE NCKOMOW BEJIMYHHBI;

co0Jr01aTh MpaBUiIa TEXHUKU O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pPY10BAHUEM;

YKa3blBaTh NPUHLUIBI JEUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BEChl, TEPMOMETP, TUHAMOMETp, COOOIIAIOIIMECS COCY.IbI,
O6apoMeTp, pblyar, MoABHKHBINA 1 HEMOBM)KHBIN OJI0K, HAKJIOHHAS! IJIOCKOCTh;

XapaKTepu30BaTh MPUHIMIbBI JEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOM HAa MX OMHUCAHUA (B TOM YHCIE:
MOJIIIUITHUKY, YCTPOMCTBO BOJONPOBOAA, TMAPABINYECKUN MPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBONW HACOC, apeoOMETp), UCHOb3Ys
3HAHUA O CBOMCTBAX (PM3NYECKHUX ABJICHUI U HEOOX0IUMBbIE (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOANUTE NPUMEPHI (HAXOAUTh MH(OpMAIMIO O MpUMEpax) MPAKTUYECKOrO HUCIOJIb30BaHUS (U3MUECKUX 3HAHUI B MOBCEIHEBHOU
KHU3HU NI oOecriedeHHss Oe30MacHOCTH IpU OOpalleHUH ¢ MpUOOpaMM M TEXHUYECKMMHU YCTPOWCTBAMHU, COXPAHEHHS 3/I0pOBbS U
COOJIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJCHHS B OKPYKaloIleH Cpeie;

OCYILIECTBISATH OTOOP UCTOUHUKOB HHPOpMaIiu B UHTepHETE B COOTBETCTBUH C 33JaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLTUXCS
3HaHUHM M MyTEM CpPaBHEHUS PA3JIMYHBIX MCTOYHHMKOB BBLICIATH MH(OPMAIIMIO, KOTOpas SBISAETCS MPOTUBOPEYMBON WIIM MOXET OBITh
HEJI0CTOBEPHOM;

UCMOJb30BaTh IPH BBIMOJHEHUH Y4YeOHBIX 3aJaHUi Hay4YHO-TIOMYJISAPHYIO JIUTEpaTypy (U3HUEcKoro cojep)kaHusi, CIpaBOYHBIE
MaTepHalbl, pecypchl ceTu IHTepHeT, B1ajeTh NpuéMaMu KOHCIIEKTUPOBaHUS TEKCTa, IpeoOpa3oBaHus HH(POPMAIIUK U3 OJJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3llaBaTb COOCTBEHHbIE KpaTKWE NMHUChMEHHbIE W YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HMCTOYHUKOB HH(OpMaIuu (Gu3nueckoro
CoJiep’KaHus, B TOM 4ucie MyOIMYHO JAenaTh KpaTKUe COOOLIEHHUS O pe3ysbTaTaX MPOEKTOB WM y4EOHBIX HCCIIEOBAHMM, MPU 3TOM
IpPaMOTHO UCIOJIb30BaTh U3yUEHHBIM MOHATUIHBIN annapaT Kypca GU3MKH, COIPOBOXKAATh BBICTYIUICHNE NPE3EeHTALNEH;



IIpu BBIITOJHCHHUHA yLIe6HBIX IIPOCKTOB U I/ICCJ'IG,I[OBaHI/Iﬁ pacapeacisaTb 0053aHHOCTH B I'pynmn€ B COOTBETCTBUH C IIOCTABJICHHBIMH
3agadyaMiu, CJICIUTH 3a BBIIIOJITHCHUEM IlJIaHa HeﬁCTBHﬁ, aJICKBaTHO OLICHUBATh COOCTBEHHBIH BKJIaa B ACATCIILHOCTD I'PYIIIIBI, BEICTPAUBATh
KOMMYHHUKATHBHOC BSaI/IMOIIef/’ICTBI/Ie, YUUThIBAsA MHCHHUEC OKPYXAIOIIUX.

K konmy oOyueHus B 8 kiiacce mpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaxaTh CHOPMHPOBAHHOCTH Y OOYYAIOIIUXCS

YMEHUU:

HCIIOJIb30BaTh IOHATHA: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHHUE aTOMOB M MOJIEKYJ, arperaTrHbleé COCTOSIHUSI BEIIECTBA,
KpUCTaJNINYeCKUe U aMOp(HbIE Tella, HACBICHHbIM U HEHACHILEHHbIHN Map, BIaKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHS SHEPrus,
TEIUIOBOM JIBUraTellb, 3JEMEHTAPHBIA JJIEKTPUYECKUM 3apsf, AJIEKTPUYECKOE II0JI€, MPOBOAHUKU M JAUDJIEKTPUKH, IMOCTOSHHBIN
ANEKTPUYECKUHN TOK, MArHUTHOE T10JIE;

pasnuyath sBJIEHUS (TEIJIOBOE pacIMpeHHe U CXKaTHhe, TeIlonepeaaya, TEIIOBOE PaBHOBECHE, CMauMBaHUE, KalWUISPHbIE SBICHUS,
UCIapeHue, KOHJAEHcalus, IJIaBJIeHUe, KpucTain3anus (OTBEpAEBAHUE), KUIIEHUE, TeIulonepenaya (TemIonpoBOIHOCTb, KOHBEKIIMS,
U3y4YEHHUE), HJIEKTpU3aLus TeJl, B3aUMOJEHCTBHE 3apsiOB, ACHCTBUS 3JEKTPUUYECKOTO TOKA, KOPOTKOE 3aMblKaHME, B3aHMMOJEHCTBHE
MarHuTOB, JIeCTBUE MAarHUTHOTO TOJIsI HA TPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAS MHIYKIMS) IO ONMCAHUIO UX XapaKTEePHBIX CBOMCTB
1 Ha OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacro3HaBaTh NPOSIBIEHHE M3YYCHHBIX (M3UUECKUX SBICHUI B OKpY’KalOIIEeM MHpPE, B TOM 4ucie (pU3MUECKUE SBJICHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSKEHUE U KalWUISpHBIE SBJICHUS B MPUPOJIE, KPUCTAIUIBI B MpHUpoae, nznydeHue ColHla, 3aMep3aHue BOJIOEMOB,
MopcKkHe Opu3bl, 00pazoBaHHe POCHI, TyMaHa, UHEs, CHETa, dJIEKTPUUECKUE SIBICHUS B aTMOc(epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB,
Mar{HuTHoe mnosie 3emid, apei( MOII0COB, POJIb MAarHUTHOTO TOJIA AJIS KU3HU Ha 3emiie, MOJSIPHOE CUSHHE, NMPU 3TOM NEePEBOAMTH
MIPAKTUYECKYIO 33/1a4y B y4eOHYI0, BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3MUECKUX SBICHUM;

OIMCHIBATh M3YYEHHBIE CBOIMCTBA Tel U (pU3MUECKUE SBICHUS, UCHIOIB3Yd (PU3NUECKUE BETHMUUHBI (TEMIepaTypa, BHYTPEHHS SHEPrus,
KOJINYECTBO TETJIOTHI, y/IeIbHas TeINIOEMKOCTh BEIIECTBA, YAeIbHAas TeIUI0Ta IUIABJICHUs, y/elbHas TeIIoTa MapooOdpa3oBaHus, yelbHas
TEIUIOTa CrOpaHMsl TOIUIMBA, KOX(PQUIMEHT IOJE3HOro JEWCTBUS TEIUIOBOM MAIIMHBI, OTHOCHTENbHAs BIAXKHOCTh BO31yXa,
ANEKTPUYECKUH 3apsijl, Cuila TOKa, AJIEKTPUYECKOE HAIpsUKEHUE, CONMPOTUBIICHHE NMPOBOJHUKA, YIEIbHOE CONPOTHUBIIEHUE BEIIECTBA,
paboTa M MOIIHOCTb DJEKTPUUYECKOTO TOKa), MPHU OMUCAHWU TMPABHIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCIOIB3YEMbIX BEITUYHMH,
0003HaYeHHUS M €AMHUIIBl (PU3MUECKUX BEITUYMH, HAXOAUTh (HOPMYJIbl, CBA3BIBAIOIIME JAHHYIO (U3MUECKYIO BEIUYHHY C JPYTUMHU
BEJIMYUHAMU, CTPOUTH IpaUKu U3y4EHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS M IPOLECCHI, UCHOIb3ysd OCHOBHBIC MOJIOXKEHUS MOJEKYIIPHO-KUHETHYECKON
TEOPUM CTPOEHMsI BELIECTBA, MPUHIUI CYNEPHO3ULIMN NOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsia, 3akoH Oma i
y4yacTka 1emnu, 3akoH Jxoyns—JIeHa, 3aKkoH coXpaHeHUs! SHEPTUH, TIPU ATOM J1aBaTh CIOBECHYIO (HOPMYTUPOBKY 3aKOHA U 3aIHCHIBATH
€ro MaTeMaTUYECKOE BBIPAKEHUE;



OOBSICHATh (PU3MUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCJIE€ U B KOHTEKCTE CUTYyal[Mil MPaKTHUKOOPHUEHTUPOBAHHOI'O XapakTepa:
BBISIBJIATh NIPUYMHHO CJIEJCTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IAaroB ¢ ONOpOoW Ha 1-2 M3ydeHHBIX CBOWCTBA
(bU3NYECKUX SIBICHUH, (PU3NIECKUX 3aKOHOB UITM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIC 3a/1a4M B 2—3 AEHCTBUS, UCIIOIb3Ys 3aKOHBI U (DOPMYJIbI, CBSA3bIBAIONINE (PU3NUECKUE BEIMYUHBL: HA OCHOBE aHAJIN3a
YCJIOBHSA 3aJaui 3allUCBIBATh KPATKOE YCIIOBHE, BBISBIISATh HEOCTATOK JNAHHBIX Ul PELICHUS 3a]aud, BHIOMpATh 3aKOHBI U (HOPMYIIHI,
HeoO0XoAuMBble Ui €€ pelleHMs, NIPOBOAUTh PAacUy€Thl MU CPaBHMBATH IOJyYEHHOE 3HAaueHHE (U3NYECKOH BEJIMYMHBI C M3BECTHBIMU
JAHHBIMU;

pacrio3HaBaTh [Ipo0JIeMbl, KOTOPbIE MOYKHO PELIUTh TP MOMOIIU (PU3NYECKUX METOJI0B, UCIOJIb3Ysl ONUCAHUE UCCIIC0BAHUS, BBIIEISTh
IIPOBEPAEMOE NPEATNOI0KEHUE, OLICHUBATh IPaBUJIBHOCTD MOPSIKA IPOBEACHUSI UCCIIEA0BAHMS, Je1aTh BHIBO/IbI;

IIPOBOJIUTH OIIBITHI 10 HAOIIOAECHUIO (PU3NYECKUX SABICHUN UM (GU3NUYECKUX CBOMCTB Tell (KaIMUISIpHBIE SIBJICHUS, 3aBUCUMOCTbD JaBJICHHS
BO3JyXa OT ero o0bEéMa, TemmepaTypbl, CKOPOCTH Hpollecca OCThIBAHMA M HArpeBaHUs IpPU H3IYyYEeHHHM OT I[BETa M3JIydarolien
(TorTomnIaromIeii) MOBEpXHOCTH, CKOPOCTh UCTIAPEHUS BOJABI OT TEMITEPATYPHI KUAKOCTH U IUIOMAN €€ TOBEPXHOCTH, IEKTPH3ALHNS TEI
Y B3aUMOJICHCTBHE DIIEKTPUUYECKHUX 3aps/IOB, B3aMMOICHCTBUE IMOCTOSHHBIX MAarHWTOB, BU3YaJIM3aIlUsl MATHUTHBIX TOJIEH MOCTOSHHBIX
MarHuTOB, JIEHCTBHSI MarHUTHOT'O I0JI1 Ha MMPOBOAHUK C TOKOM, CBOICTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JEKTPOABUraTeNs IOCTOSTHHOTO
TOKa): (hOpMYIHPOBATh MIPOBEPSIEMBbIE IPEONI0KEHUS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOI0 000PYA0BaHUs, OMMCHIBATH XOJ OMbITa
1 GOPMYIHUPOBATH BHIBOJIBI,

BBINOJIHATE NPSIMbIE U3MEPEHUs TEeMIIEpaTyphbl, OTHOCUTENbHON BIIAXKHOCTH BO3/yXa, CHJIBI TOKa, HANpPSHKEHHUS C HCHOJIb30BAHHUEM
aHAJIOTOBBIX NPUOOPOB M JATUMKOB (PM3MYECKUX BEJIMYMH, CPABHMBATh PE3YJbTaThl U3MEPEHUH ¢ y4ETOM 3aJjaHHOW abCOIOTHOM
MOTPEUTHOCTH;

MIPOBOJIUTH UCCIIEIOBAHIE 3aBUCUMOCTH OJTHOW (PM3UUECKOI BETMYMHBI OT APYTOW C UCTIOIH30BAHUEM MTPSIMBIX N3MEPEHUH (3aBUCUMOCTb
COIIPOTHBIIEHUS ITPOBOIHUKA OT €0 JITMHBI, TUIOIIAIX TONEPEYHOT0 CEUEHUS U yeIbHOTO COITPOTHBIICHUS BELIECTBA MPOBOAHMKA, CHIIBI
TOKa, WAYILEro Yyepe3 MPOBOJHUK, OT HANPSIKEHUs Ha MPOBOJHUKE, UCCIIEAOBAHUE MOCIEI0BATEIBHOTO U MapaJIeIbHOIO COeINHEHHH
MIPOBOJTHUKOB): TUIAHUPOBATH WCCIIEIOBaHWE, COOMpATh YCTAHOBKY W BBINONHATH W3MEPEHUs, CJIEeIys NpPEIOKEHHOMY IUIaHy,
(buKCHUPOBATh PE3yIbTATHI OJYYCHHOW 3aBHCHMOCTH B BHJIE TaOJUI] U TPAdUKOB, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIICIOBaAHUS;
MIPOBOJIUTH KOCBEHHBIE M3MEPEHHS (PM3NYECKUX BENWYHH (yAeTbHas TETIOEMKOCTh BEIIECTBA, CONMPOTHUBIICHHE TPOBOJHIKA, padoTa H
MOIITHOCTh JIEKTPHUYECKOTO TOKA): IUIAHUPOBATH HM3MEPEHHS, COOMpATh JKCIEPHUMEHTAIBHYIO YCTAHOBKY, CIENysl MpeIIoKeHHOU
MHCTPYKIIHH, U BBIYUCIIATH 3HAUECHHE BETMYUHBI;

coOJro1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH MpU paboTe ¢ J1abopaTopHBIM 000PYAOBaHHUEM;

XapaKTepu30BaTh MPUHIUIMBI JEHCTBHUA M3YyYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C OMOPOM HAa MX ONMHUCAHUA (B TOM YHCIE:
cucreMa OTOIUIGHUS JIOMOB, TUTPOMETp, NapoBas TypOWHA, aMmIepMeTrp, BOJIBTMETP, CYETUMK DJICKTPUYECKOH DHEPrum,



3JIEKTPOOCBETUTENLHBIE MPUOOPHI, HArpeBaTeNbHBIE JIEKTPONPUOOPHI (IPUMEPHI), FITEKTPUUECKUE MPETOXPAHUTENH, FIEKTPOMArHuUT,
AJIEKTPOABHUraTeNlb TOCTOSHHOIO TOKA), MCIONb3ysd 3HAHUS O CBOWCTBAX (PHU3MYECKHX SBICHUH M HE0OXOAMMBIE (U3NYECKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U M3MEpPUTEIbHBIC MPUOOPHI MO CXeMaM M CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIN
TEPMOMETpP, TEPMOC, ICUXPOMETP, TUIPOMETp, JBUTaTElb BHYTPEHHEIO CrOPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI
JIEKTPUUYECKUX LIENeH ¢ MOCIe0BaTeIbHBIM U NapajUIeIbHbIM COEJMHEHUEM 3JIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAYECHUs 3JIEMEHTOB
3JIEKTPUYECKUX LIETICH;

IPUBOANUTH IPUMEPHI (HAXOAUTh MH(OPMAILMIO O MpHUMEpax) MPAKTUYECKOIO HUCIOJIb30BaHUS (U3MUECKUX 3HAHUI B MOBCEIHEBHOU
KHU3HH 11 o0ecrieueHnss 0€30MacHOCTH NMPH OOpaIleHuu ¢ MpuOopamMu M TEXHHUYECKUMH YCTPONCTBAMH, COXPaHEHHsS 370POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI0 MOBEACHUS B OKpYXKatollel cpene;

OCYIIECTBIISATh NMOUCK HMH(popManmu (PpuU3ndecKoro conuepkanus B MHTEepHETE, HA OCHOBE WMEIONIMXCS 3HAHWHA W MyTEM CPaBHEHUS
JIONOJTHUTEIbHBIX UCTOUHUKOB BBIAEIATh HH(OPMALINIO, KOTOPAs ABJISAETCA IPOTUBOPEUMBOM UIIM MOKET ObITh HEIOCTOBEPHOM;
WCIOJIb30BaTh MPU BBHIMOJIHEHUHM Y4YEOHBIX 3a/laHui HAY4YHO-TIOMYJIAPHYIO JIUTEpaTypy (U3HMUECKOro coJep’KaHus, CIPaBOYHBIE
MaTepHalbl, pecypchl cetu IHTepHeT, BnajeTh NpuéMaMy KOHCIIEKTUPOBAaHUS TeKCTa, IpeoOpa3oBaHus HHPOPMALIUU U3 OJJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3/laBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHNUs, 0000111ast HH(OPMAIIHIO U3 HECKOJIBKUX UCTOUHUKOB (PU3HMUECKOTO
COJIep>KaHus, B TOM YHUCIIE ITyOJIMYHO MPECTABIATh PE3YyIbTaThl IPOSKTHOM MM HCCIe10BaTeIbCKON 1€ TENbHOCTH, IPU 3TOM I'PaMOTHO
HCIOJIb30BaTh U3YUYEHHBIN MOHATHIHBIN anmapaT Kypca pU3UKH, COPOBOXKAATH BHICTYIUIEHHE MTPE3EHTAIINEH;

IIPU BBIMOJHEHUH YU€OHBIX MMPOEKTOB M UCCIIEIOBAHUIN (PU3NUECKUX MPOLECCOB pacHpeaensiTh 003aHHOCTH B IPYIIE B COOTBETCTBUH C
MOCTABJIEHHBIMU 3aJ]auaMU, CJIEAUTH 32 BBIOJIHEHUEM IJIaHa JEHCTBHI U KOPPEKTHPOBATh €ro, aJleKBaTHO OIEHMBATh COOCTBEHHBIH
BKJIa/1 B ICATEIBHOCTD I'PYIIIBI, BBICTPAaUBAaTh KOMMYHUKAaTHBHOE B3aUMO/JICHCTBUE, MTPOSBIISISl TOTOBHOCTH pa3peniath KOH(QIUKTEI.

K KOHIY O6y‘-ICHI/I}I B 9 kiacce NpECAMCTHBIC PE3YyJIbTAThl HA 0a30BOM YPOBHEC OOJIZKHBI OTPAXKaTh C(bOpMI/IpOBaHHOCTL y 06yqa101111/1x051

YMCHMMN:

UCIOJIb30BATh MMOHATHUS: CUCTEMA OTCUETA, MaTepUANIbHAS TOYKA, TPAEKTOPHSI, OTHOCUTENILHOCTh MEXaHUUECKOTO ABMKEHHUS, IeopManus
(ynpyrasi, niaactTuueckas), TpeHue, IEeHTPOCTPEMUTEIbHOE YCKOPEHUE, HEBECOMOCTh U MEPETPY3KH, LIEHTP TAKECTH, aOCOIIOTHO TBEPA0E
TeJO0, LEHTP TSDKECTH TBEPAOrO Teja, pPaBHOBECHE, MEXaHHYeCcKHe KoyieOaHUs M BOJHBI, 3BYK, HH(Pa3ByK U YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJHBI, IIKala 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJNU30PYKOCTb M JaJIbHO30PKOCTB, CIIEKTPBl HUCIYCKaHHUS W
MOTJIOIIEH U, anb(a, 6eTa- U raMMa-u3Ty4eHHs], U30TOIBI, SJIEpPHAsi SJHEPreTHUKa;

pasnuyath ABJIEHUS (PaBHOMEPHOE UM HEPAaBHOMEPHOE MPSAMOJIMHENHHOE [BUKEHUE, PAaBHOYCKOPEHHOE NPSAMOJIMHEWHOE JBHIKEHUE,
CBOOOJHOE MajIeHWE TeJ, PaBHOMEPHOE IBI)KEHUE IO OKPYKHOCTH, B3aUMOJICHCTBHE TeJ, PEaKTUBHOE JBIKEHHE, KojeOaTeabHOe



JIBUKCHHE (3aTyXarollMe W BBIHYXKICHHBIC KOJEOaHUs), PE30HAHC, BOJHOBOE JIBIDKEHHE, OTPAKCHHE 3BYKa, MPSMOJIMHEHHOE
pacmpocTpaHeHue, OTPaKCHHE W NPEJIOMIICHUE CBETa, MOJHOEC BHYTPEHHEE OTPAKCHHE CBETA, Pa3JIOKCHHE OEJIoro CBETa B CICKTP H
CJIO)KEHHUE CTICKTPAIbHBIX IIBETOB, JUCIIEPCHS CBETA, ECTECTBEHHAS PAIMOAKTUBHOCTh, BOSHUKHOBEHHNE JINHEHYATOTO CIICKTPa U3JTYICHHS )
10 OMHMCAHMIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3HUECKOE SIBJICHHC,

pacro3HaBaTh MPOSBICHUE M3YUYCHHBIX (PU3NYECKHUX SBJICHUN B OKpYKAIOIIEM MHpE (B TOM 4uciie (PU3MYECKHUE SBJICHHS B MPUPOJIE:
NPWINBBl U OTIUBBI, JBWKEHHE IIaHEeT COJIHEYHOM CHUCTEMbI, PEaKTHUBHOE [BH)KEHHE JKHUBBIX OPTaHM3MOB, BOCIPHUATHE 3BYKOB
YKUBOTHBIMH, 36MJIETPSICEHUE, CEICMUYECKHE BOJIHBI, ITYyHAMH, 9XO0, [IBETA TEJI, ONTHYECKHUE SIBJICHUS B IPUPOIE, OMOIOTHUECKOE ICUCTBUE
BHJIUMOT0, YIIbTPa(UOJIETOBOTO M PEHTTCHOBCKOTO H3TYICHUN, €CTECTBCHHBIN PAMOAKTUBHBIN (DOH, KOCMHUYECKHE JIYUH, PAIHOAKTUBHOEC
U3ITy4eHUe TPUPOIHBIX MUHEPAIIOB, ACHCTBUE PAAMOAKTUBHBIX H3TYUCHHUI Ha OPraHu3M YeI0BeKa), IPU ATOM MEPEBOIUTH MTPAKTUUECKYIO
3a/1auy B yueOHYIO, BBIIETATh CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX SBICHMUIA;

OIMCHIBATh U3yYEHHBIEC CBOMCTBA TEN U GU3UUYECKUE SIBICHUS, UCTIONB3YS (PU3NYECKUE BETMYHHBI (CPEIHAS U MTHOBEHHAs! CKOPOCTD TeJa
IIPY HEPAaBHOMEPHOM JBUKEHUHU, YCKOPEHHE, IIEPEMEILECHHE, MYTh, YIJIOBAasl CKOPOCTh, CHJIA TPEHHUsI, CHJIa YIIPYTOCTH, CUJa TAKECTH,
YCKOpEHHE CBOOOTHOTO MAJACHUS, BEC Tella, UMITYJIHC TeJla, UMITYJIbC CUJTbI, MEXaHUUYEeCKasi padoTa U MOITHOCTb, MOTEHIIMATbHAS YHEPTUS
TeJla, MOJHATOr0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIUAIIbHAS SHEPTUS CKATOU MPYKUHBI, KHHETUYECKAS] SHEPIUs, ITOJTHAS MEXaHUYECKast
SHEprusi, NIEPUO M YacToTa KoleOaHUi, UIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTeNlb MPETOMIICHHUS
Cpelibl), IPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKHI CMBICT HCIOIB3YEMBIX BENWYMH, 0003HAUYEHUS M €AMHUIIBI (DU3HMUECKUX
BEJIMYUH, HAXOAUTH (DOPMYJIBI, CBSI3bIBAIONINE JAaHHYIO (PU3UUYECKYIO0 BETMYUHY C IPYTUMH BEIMYUHAMH, CTPOUTH IPAPUKHU U3YIECHHBIX
3aBUCUMOCTEN (PM3UUECKUX BEIHYUH,

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBJIICHUS W TMPOIECCHI, MCIOJIb3YS 3aKOH COXPAaHEHUsI JHEPTUH, 3aKOH BCEMUPHOTO
TATOTEHUS1, MPUHIINII CYTIEPIIO3UIIUU CHUJI, MPUHLIUII OTHOCUTENbHOCTH [ anuiies, 3akonsl Hpr0TOHA, 3aKOH COXPaHEHUSI UMITYJIbCa, 3aKOHBI
OTPAXKEHUSL U IPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsA0BOIO M MACCOBOI'O YHMCEI IPU SAEPHBIX PEAKLHUSIX, [IPU ITOM JaBaTh
CJIOBECHYIO (POPMYITHPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UYECKHE MPOLIECCHl U CBOWCTBA TENl, B TOM YHCIE M B KOHTEKCTE CHUTYyallMid MPAaKTUKOOPHUEHTHPOBAHHOTO XapakTepa:
BBISIBIIATh NTPUIMHHO-CIICJACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE W3 2—3 JIOTHYECKUX IIaroB ¢ OMOpOW Ha 2—3 WM3y4YEeHHBIX CBOMCTBA
(bu3NyYecKuX SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 3a7a4M (OMUPAIONTUECcs Ha CUCTEMY U3 2—3 ypaBHEHHUH ), UCTIONB3Ys 3aKOHBI M ()OPMYITBI, CBS3bIBAIONINE (PH3UUYECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJOBUS 3aJlaydl 3allMChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTAIONINE MM W30BITOYHBIE JTaHHBIC,
BBIOMpATH 3aKOHBI U (OPMYITbI, HEOOXOUMBIC JJIs1 PELICHUS, IPOBOUTH PACUETHI U OIICHUBATH PEATMCTUIHOCTH IMOTYYCHHOTO 3HAYCHHUS
(bU3MYECKON BETUYNHBL;



pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU NOMOIIHM (PU3NYECKIX METOJIOB, UCIIONb3Yys OMUCAHUE UCCIIEI0BAHUS, BBIICIATh
MIPOBEPSIEMOE TMPEAINONIOKEHHE, OLICHUBATh MPABHJIBHOCTh MOPSAKA MPOBEACHUS HCCIEIOBAaHUS, JIelaTh BBIBOJAbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUN U OTIBITOB;

MIPOBOJMTD OIBITHI 110 HAOIIOICHUIO (PU3NUYECKUX SIBICHUN WU (DU3HMUECKUX CBOMCTB Tel (M3ydeHHe BTOporo 3akoHa HpioToHa, 3akoHa
COXpaHEHHs SHEPruM, 3aBHCHUMOCTh IEpHOAa KoJeOaHUH NPYKUHHOTO MAasTHHKAa OT MAacChl Ipy3a U KECTKOCTH TNPYXKHUHBI U
HE3aBHCUMOCTh OT aMIUIMTYAbl MalbIX KOJIEOaHHH, MPSMOIMHEHHOE PacHpOCTpAHEHUE CBETa, pa3lioKeHUE OENoro CBeTa B CIEKTD,
M3Y4YE€HHE CBOMCTB M300pa)KEHUS B INIOCKOM 3epKalie M CBOMCTB H300pakeHus peIMeTa B cobuparomieil 1uH3e, HaOaroAeHHEe CIUIOIIHBIX
U JIMHEWYaThIX CIEKTPOB M3IYYEHHUs): CAMOCTOSTEIHHO COOMPATh YCTAaHOBKY M3 M30BITOYHOr0 Habopa 00OPYAOBaHMS, ONUCHIBATH XOJ
OTIBITA M €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOIBL;

MPOBOJIUTh TIPU HEOOXOAMMOCTH CEPHIO NPSAMBIX HM3MEPEHHH, ONpeAessisi CpelHee 3HAueHHe H3MepsieMOd BeIHduHbl ((OKyCcHOE
paccTosiHue coOMparoIeil JIMH3bI), 000CHOBBIBATH BBHIOOP CIIOCO0a M3MEPEHNs (M3MEPUTEIHHOTO prodopa);

MIPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYHH C HCIIOJIb30BAaHHEM IPSIMBIX H3MEPEHHH (3aBUCIMOCTb ITyTH OT BPEMEHH
NpH PaBHOYCKOPEHHOM JBIDKEHUHM 0O€3 HadalbHOW CKOPOCTH, Nepuoja KoJeOaHM MaTeMaTH4ecKoro MasTHHKa OT JUIMHBI HUTH,
3aBUCUMOCTH yIJIa OTpaK€HHsl CBeTa OT yIyla MaJeHUs W yrja HpeJOMJIEHUs OT yrja MaJeHus): IUIaHUPOBATh MCCIEOBaHUE,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY, (PUKCHPOBATh Pe3y/bTaThl MOJYYEHHON 3aBUCUMOCTH (PM3NYECKUX BEIUYMH B BUAE TaOJIUL U
rpaduKoB, JieNaTh BBIBO/BI [0 pE3yJIbTaTaM MCCIEIOBAHNUS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs1 (U3NUECKUX BEIMUYUH (CPEAHssl CKOPOCTh U YCKOPEHHE Tella MPU PAaBHOYCKOPEHHOM JBM)KEHUH,
YCKOpEeHHE CBOOOHOTO Ta/IeHH S, )KECTKOCTH MPYKUHBI, KOO (UIIMEHT TPEHUS CKOJIBKEHHS, MEXaHn4YecKast paboTa ¥ MOIIHOCTb, 4aCTOTa
U TIepHoJ] KoJeOaHWii MaTeMaTHYECKOTO W NMPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOMpArOIIei JIMH3BI, PaJUOaKTUBHBIA (OH):
IUTAHUPOBATh U3MEPEHHs], COOUpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBINOJIHATh M3MEPEHUs, CIEAys MPEUIOKEHHOW MHCTPYKIIHUH,
BBIUUCIIATH 3HAUEHUE BEJTMYUHBI M aHAIM3UPOBATH MOJIyUYE€HHBIE PE3YIBTAThI ¢ YUYETOM 3a/laHHON TOTPEIIHOCTH U3MEPEHUI;

co0Jro1aTh MpaBuiIa TEXHUKH O€30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;

pa3nuyaTh OCHOBHBIE PU3HAKU U3YUYEHHBIX (PU3NUYECKUX MOJIENIeH: MaTepralibHas TOUKa, aOCOIIOTHO TBEPAOE TEJIO, TOUSUHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, [UTaHeTapHas MO/Ieb aTOMa, HYKJIOHHAsi MOJIeIb aTOMHOTO /1pa;

XapaKTepu30BaTh MPUHIMIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C OMOPOM HAa MX OMUCAHUA (B TOM YHCIE:
CIHMJIOMETP, JNaTYUKH TOJO0XKEHUs, PACCTOSIHUA M YCKOPEHHUs, pakeTa, 3X0JI0T, OUYKH, IEPUCKOI, (oToanmapaT, ONTHYECKUE CBETOBO/IHI,
CIEKTPOCKOII, TO3UMETp, Kamepa BuibCcoHa), MCMONB3ys 3HAHMWS O CBOMCTBaX (DM3MYECKUX SBJICHHN W HEOOXOIMMbIe (PU3nUecKue
3aKOHOMEPHOCTH;



UCIOJIb30BATh CXEMBl U CXEMaTHUYHbIE PUCYHKHM M3YYEHHBIX TEXHMUYECKUX YCTPONCTB, U3MEPUTENbHBIX IPUOOPOB U TEXHOJIOIMUECKUX
IIPOLIECCOB IPU PELICHUM Y4E€OHO-IPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMbl Ui MOCTPOEHHUS M300paKEHWH B IUIOCKOM 3€pKaye U
coOuparoIIe JHH3E;

IPUBOAUTH IPUMEPHI (HAXOAUTh MH(OPMAILMIO O IpHUMEpax) MPAKTUYECKOIO HUCIOJIb30BaHUS (PU3MUECKUX 3HAHUI B MOBCEIHEBHOU
KHU3HH s oOecrieyeHns Oe30MacHOCTH MPH OOpaIleHUuH ¢ MpuOopaMH M TEXHHUYECKUMH YCTPOHCTBaMH, COXPaHEHHS 3I0POBbS U
COOJIIOICHHSI HOPM 3KOJIOTMYECKOI0 MOBEACHUS B OKpYXKarollel cpene;

OCYIIECTBIIATh MOUCK HH(OpMaruu (U3NIECKOro cojepkaHus B HHTepHETe, caMOCTOSATENHHO (GOPMYIUpPYS MOMCKOBBIA 3ampoc,
HaXO/JUTh IYTH OIpEeNeIeHUss JOCTOBEPHOCTH IOJy4YeHHONH HH(pOpMAlMM Ha OCHOBE HUMEIOIMXCA 3HAHUH U JONOJHHUTEIbHBIX
HUCTOYHUKOB;

UCIOJb30BaTh IPH BBINOJIHEHUHM Y4YeOHBIX 3aJaHMi Hay4HO-TIOMYJSPHYIO JIUTEpaTypy (HU3HUEcKOro cojiep)kaHusi, CIpPaBOYHBIE
MaTepHalbl, pecypchl cetu IHTepHeT, BiajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOPMALIUU U3 OJJHON 3HaKOBOU
CUCTEMBI B IPYTYIO;

co3/laBaThb COOCTBEHHBIC NMHCBMEHHBIE M YCTHBIE COOOILIEHMS Ha OCHOBE HMH(pOpPMAIMHM U3 HECKOJIbKUX HCTOYHHMKOB (DU3MYECKOTrO
coJiep’KaHusi, MyOJUYHO TMPEACTaBIATh PE3yJIbTaThl MNPOEKTHOM WM MCCIEN0BATENbCKOW NIE€ATEIbHOCTH, IpPH 3TOM TI'PAMOTHO
WCIO0JIb30BaTh U3yYEHHBIN MOHATUHHBIN anmnapar U3y4aeMoro pasjena GU3UKU U CONPOBOXKAATh BBICTYINIEHUE NIPEe3eHTAUEN ¢ YIETOM
0CcOOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiejioB U TeM dueKkTpoHHbIE (LM POBbLIE)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThbI
Paszpnen 1. ®dusuka u e€ poJib B NO3HAHNH OKPY:KAIOLIEro MUpa
1.1 dusKka - HayKa O PUPOIC 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 Ou3nYECKUE BEIIMYNHBI 2 https://m.eds00.ru/UDCTC8RJD
1.3 EcrecTBeHHOHAYUYHBIN METO TO3HAHHSI 2 https://m.edso0.ru/ZOL7QLIIS
Utoro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 CrpoeHue BeliecTna 1 https://m.edsoo0.ru/2SJ151M41
2.2 JIBUXCHME I B3AMMOACHCTENE HACTHN 2 1 https://m.eds00.ru/ZXDKQLXCC
BeIleCTBa
2.3 ArperaTHbIe COCTOSIHHSI BEIIECTBA 2 https://m.eds00.ru/ONOV1XY1K
Uroro no pazaeny )
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tej
3.1 MexaHndeckoe JBUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepnus, macca, MIOTHOCTh https://m.eds00.ru/GXPU4MT5P
3.3 Cua. Bugsl cnn 14 1 https://m.edsoo.ru/9RNDRUONW
Hroro no paszneny 21 3

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW

Hasnenue. Ilepenaua naBnenus

4.1 TBEPABIMU TEJIAMH, )KUIKOCTAMHU U 3 https://m.edsoo.ru/X0DW367P2
razamu
4.2 JlaBneHue KUIKOCTH https://m.edsoo.ru/2MVXZ0KL4
4.3 ATMochepHOe TaBlIcHHE https://m.eds00.ru/T7134SXNO
4.4 ’HeHCTBP,I_e PRIIEOCTIL 1 Fasa Ha 6 3 https://m.edso0.ru/NFE60Y8NK
HOrPYKEHHOE B HUX TEJIO
Utoro no pazneny 20
Pa3nea 5. PaGoTa n MomHOCTB. JHEprus
5.1 Pabora u MOIHOCTH https://m.edsoo.ru/75LMREDY1
5.2 [TpocTeie MEXaHU3MBI https://m.eds00.ru/504NQXKX9
5.3 MexaHudeckast SHEprus https://m.edso00.ru/G30454EMT
Uroro no pazaeny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I1O 68 12

I[TPOT'PAMME



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KVIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiejioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Kourpoubnbie IIpakTHyeckue
n/n NMPOrpaMMblI Bcero o0pa3oBaTejbHbIe pecypChl
padoThI padoThI
Paznen 1. TensioBuIe ABJIeHUSA
1.1 CrpoeHre U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TemaoBbIe MPOIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Wroro mo pazneny 28
Paznen 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
2.1 VICKTPHHCCKHE 3apA/LL. SAPDKCHHBIC 7 1 https://m.eds00.ru/RAQORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 [ToCTOSTHHBIH ANEKTPUUECKHIA TOK 20 1 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHBIC SIBJICHUS 6 15 https://m.edsoo.ru/BULAFRBRA
2.4 DJIEKTPOMAarHUTHAS HHTYKIIUS 4 1 https://m.edsoo.ru/7QODS8EL15
Wroro mo paszneny 37
PeszepBHoe Bpemst 3 1
OBIIEE KOJIMYECTBO YACOB I1O 68 4 145

[TPOI'PAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHble (HU(pPOBbHIE)
Kourpoubnble IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThbI
Paznen 1. Mexannueckue siBJCHHUS
M 0
1.1 CRAMITICCIOT ABIDRCHIE 1 CHOCODH 10 1 https://m.edsoo.ru/CEOGHRGTL
€ro ONucCaHus
1.2 BzaumoeiicTBre Tei 20 1 3 https://m.edsoo.ru/UC1IRQAFAC
13 3aKOHBI COXPaHCHHSI 10 3 https://m.edsoo.ru/SHEC3Y25B
Utoro no pazneny 40
Paznen 2. Mexanuveckne KoJie0aHusl U BOJHBI
2.1 MexaHuueckue KojieOaHus https://m.edso0.ru/S5VIGSAI3
2.2 MexaHUYeCcKUe BOJIHBL. 3BYK 1 https://m.edsoo.ru/DHIJG8AS50
Hroro no paszneny 15
Pa3nen 3. DjieKTPOMAarHUTHOE MOJIe U DJIEKTPOMATHUTHBIE BOJIHBI
3.1 MEKTPOMATHHTHOE T1O1IC 1 6 2 https://m.eds00.ru/DTI8BBEY0
AIIEKTPOMArHUTHBIC BOJIHBI
Hroro mo pasneny 6

Pa3nen 4. CBeToBbI€E ABJICHUS

4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edsoo.ru/2Z0WNYKRX1
4.3 Pazsoxenue 6e10ro cBeTa B CIIEKTp https://m.edso0.ru/2Z5AHODTO

Hroro no paszneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Paznen 5. KsanroBbie IBJIeHUA

n
5.1 CILyCHatHE H HOLTOMeH e coeta 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 CTpoeHre aTOMHOTO sapa https://m.edsoo.ru/U3WX2R61B
5.3 SnepHbie peakuu https://m.edsoo.ru/TMMVY9VSF
Hroro no pazaeny 17
Pasnen 6. IloBTopuTe1bHO-00001AI0IIUIT MOAYIb
[ToBTopenue u 0600IEHNE
6.1 cozepkaHus Kypca Ghusuku 3a 7-9 9 2 https://m.edsoo.ru/JKQXVJ8BE
KJ1acc
Wroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

INOYPOYHOE IIJTAHUPOBAHUE
7 KJIACC

Ne
n/n

Tema ypoka

®dusuka — Hayka o
npupoze. SBnenus
npuponsl. Puznueckue
SBJICHUS

MeXaHI/IquKI/Ie, TCIIIIOBBIC,
QJICKTPUYCCKUC, MATHUTHBIC,
CBCTOBBIC, 3BYKOBLIC
SABJICHUSA

dusnueckue BeIUUNHbI U UX
U3MepeHne

KoauuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

Jdara
U3ydeHust

JIeKTPOHHBbIE NN (pPOoBbIE
o0pa3oBaTejbHbIE pecypchl

https://m.edsoo.ru/35YPBIW5K

https://m.edsoo.ru/116U53L6H

https://m.edsoo0.ru/6ZYFTFEPAY

Ypok-uccnenoBanue
XapakTepa 1 IPUYHH
U3MEHEHUs (PU3NUECKUX
BEJIMYNH

https://m.edsoo.ru/VQGCNS8IMP

Kak ¢usuka u apyrue
€CTECTBECHHBIC HAYKH
U3Yy4aroT MPUPOJY.
EcrecTBEeHHOHAYYHBIN METO
rno3Hanus. Onucanue
bu3nUecKux SBICHUNA C
IIOMOIILIO MOJIEIeH

https://m.edsoo.ru/3LPP2HP X2



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2

Ypok-uccnenoBanue
"[IpoBepka runoTe3bl:
JAIBHOCTH MOJNETA NIapUKa,
MYIEHHOTO TOPU30HTAIIBHO,
TeM OoJIbIIIe, YeM OOJIbIIE
BBICOTA ITycKa"

CtpoeHue BemiecTna.
OnBIThI, TOKA3bIBAIOIIHE
JUCKPETHOE CTPOCHHE
BEIleCTBa

JIBr>KeHME YacTHUIl BEUIECTBA

https://m.edsoo0.ru/9YLZITEMU

https://m.edsoo.ru/F5PU40LYR

https://m.edsoo.ru/HO31SN1F3

10

11

12

Ypok-uccienoBaHue
«OIBITE IO HAOJIIOAEHUIO
TETUTOBOTO PACIIUPEHHUS
razoB»

AFpeFaTHBIe COCTOSAHUA
BCIICCTBA

B3aumocss3p Mex1y
CBOICTBaMH BEIIIECTB B
pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX
aTOMHOMOJIEKYIIIPHBIM
ctpoerneM. OCOOEHHOCTH
arperaTHbIixX COCTOSTHUH BOJbI

MexaHn4eckoe IBUKEHUE.
PaBHOMEpHOE 1
HEPAaBHOMEPHOE JIBUKECHHE

https://m.edso0.ru/FT87UNTLS

https://m.edso0.ru/STRDWACXM

https://m.edsoo.ru/AWMI1DBI148

https://m.edsoo.ru/3W6CCIHB1

13

Cxopoctb. Equnauiis
CKOpOCTH

https://m.edso0.ru/29GPTJAKL



https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL

14

Pacuer nnytu u BpeMeHU
JBUKCHUS

https://m.edsoo.ru/PVHMNWAUA

15

WNuepuus. 3akoH HHEPLMH.
BzaumoaeiicTBre TeN Kak
MpUYMHA U3MEHEHHUS
CKOPOCTH JIBHIKEHHUSI TEI

https://m.edsoo.ru/KX55101BX

16

17

18

[TnoTHOCTH BELIECTBA.
Pacuer maccer 1 00beMa
TeNAa 10 €ro INIOTHOCTH

JlaGopaTopHnas pabota
«Ormnpenenenue MIOTHOCTH
TBEPIOTO TEIIA

Pemenne 3amau mo Teme
"[TimoTHOCTH BemecTBa"

https://m.edso00.ru/0S71X3DPS

https://m.edso0.ru/OH22PX7CX

https://m.edso0.ru/50DYVYG49

19

Cuna xak XxapakTepuCTHKa
B3auMoieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlaGoparopHas paboTa
«3yueHne 3aBUCUMOCTH
pacTsbkeHus (aegopmariumn)
NPYKUHBI OT TIPUIIOKEHHON
CHUJIBI»

https://m.edsoo.ru/PXXW6DHXE

21

22

SIBaenme Tarorenus. Cua
TAXCECTH

CBsi3b MEXy CHIION
TSDKECTH M Maccoil Tena. Bec
Tena. Pemenue 3aga4d mo
teme "Cuia Tsoxectu"

https://m.edsoo.ru/OCWJXFNOE

https://m.edsoo.ru/8PZHPV1YJ



https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ

23

Cuna TspKecTH Ha Ipyrux
ianerax. Pusnueckue
XapaKTePUCTHKH IUIAaHET

https://m.edsoo.ru/IM2DOKYLI

24

25

Hsmepenue cu.
Junamomerp

Bec Tena. HeBecoMmocTh

https://m.edsoo.ru/IT1ZGKCKH

https://m.edsoo.ru/UA01SO8RE

26

CrnoxxeHue AByX cuil,
HalpaBJIEHHBIX 110 OJHOM
MIPSIMOM.
PaBHozelicTBYIOIIAsA CHIT

https://m.edsoo0.ru/L6SNUZVZ8

27

Pemenue 3agau no reme
"PaBHonericTBytomast cui"

https://m.edsoo.ru/MKPXDZN X5

28

29

30

31

TpeHune ckosbxeHus u
TpeHue nokos. TpeHue B
MIPUPOJIE U TEXHUKE

JlaGoparopHas paboTa
«M3y4yeHue 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIBKEHUS OT
CHUTBI JIABJICHUS U XapaKTepa
COITPHKACAIOIIUXCS
MTOBEPXHOCTEM

Pemenue 3amau Ha
onpeeseHue
PaBHOJEHCTBYIOIIEH CUIIBI
Pemenne 3agau 1mo Temam:

«Bec Tenay, «'papuueckoe
M300paKeHHE CHIT,

https://m.edsoo.ru/TA1IEOSMMH

https://m.edsoo.ru/TAQP4B30A

https://m.edsoo0.ru/5YY23XXSD

https://m.edso0.ru/T9V639RZF



https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF

«Cubny,
«PaBHOAEHCTBYIOMIAS CUID)

32

KonTtponbHas pabora o
temaM: «MexaHndeckoe
IBIOKEHHE», «Macca,
IUIOTHOCTEY, «Bec Tenay,
«I"padnueckoe n3oOpaxeHne
crn», «CHITBD»

https://m.edsoo.ru/PAROSWEA4D

33

Hasnerne. CiocoOb1
YMCHBUICHUA U YBCIIMYCHUA
JIaBJICHUS

https://m.edsoo0.ru/25TVMI1FDL

34

35

36

37

JlaBleHue rasa.
3aBHCUMOCTbD JIaBJICHUS Ta3a
0T 00bEMa, TeMIiepaTypsl

[lepenava naBneHus
TBEPABIMU TEIaMH,
JKMAKOCTSIMH U Fa3aMH.
3akoH ITackains

JlaBiaeHue B )KUAKOCTH U
rase, BbI3BaHHOE JICHCTBHEM
CHIIBI TSDKECTH

Pemenue 3agad mo reme
«JlaBlIeHHE B )KUJIKOCTH U
rase. 3axon Ilackamsy»

https://m.edsoo.ru/544Y MX9WR

https://m.edso0.ru/CG5POSNWO

https://m.edsoo0.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

38
39

Coo0mmarommecst Cocyabl

I'mopasnuueckuii mpece

https://m.edsoo.ru/7THDBMDHR?2

https://m.edso0.ru/67X2LF396

40

Manowmetpsl. [lopriHeBoi
SKUJIKOCTHBIM HAcoC

https://m.edso0.ru/5G846G718



https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8

41

42

ATtmochepa 3emn.
[Tpu4uHBI CylecTBOBaHUS
BO3JIYIITHOMW 000JIOYKH
3emiau. 3aBUCHMOCTD
aTMOC(hEpHOTO JaBJICHHS OT
BBICOTHI HaJl YPOBHEM MOPS

Bec Boznyxa. AtmocdepHoe
JaBJICHUE

https://m.edsoo.ru/DRO6ZPW1M

https://m.edsoo.ru/PYRNEDISY

43

N3mepenune arMmochepHOTO
naBieHus. OnbIT
Toppuuennu

https://m.edso0.ru/2183TIPD4

44

45

46

3aBUCUMOCTh aTMOC(EepHOro
JIABJICHUS OT BBICOTHI HAJl
YPOBHEM MOPSI
bapomerp-anepoun.
ATMocdepHoe JaBieHne Ha
Pa3INYHBIX BBICOTAX

Pemenue 3anay no teme
"ATtMmocdepHoe aaBneHue"

https://m.edsoo.ru/YWJFWMZI1J

https://m.edsoo.ru/\WVBNXTP7GR

https://m.edsoo.ru/YWVWL5TA1L

47

JlericTBUE KUJIKOCTHU U ra3a
Ha MOrPY>KEHHOE B HUX TEJO.
ApxumesnioBa cuiia

https://m.edso00.ru/SMG9FR466

48

JlaGoparopHas paboTa
«Omnpenenenue
BBITAJIKMBAIOIICH CHJIEL,
JIEUCTBYIOIIEH HA TEJIO,
MOTPYXEHHOE B )KHUJIKOCTh)»

https://m.edsoo.ru/7U40IDLK2



https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2

49

50

JlaboparopHas paboTa 1mo
teme «MccnenoBanue
3aBHCUMOCTH Beca Teja B
BOJle OT 00BEMa
NOTPY>KEHHOH B JKUIAKOCTb
YacTu TeJay

IInaBanue Ten

https://m.edso00.ru/OUOBGKKSW

https://m.edsoo.ru/UMAEQQ10Y

51

JlaGopaTtopHnast pabora
"KoHcTpynpoBanue
apeoMeTpa Wi
KOHCTPYUPOBAHUE JIOJIKH 1
orpeiesieHue eé
rpy30M0abEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3agad mo remMam:
«ILlitaBanue cynos.
Bo3znyxormiaBanuey,
«/laBneHne TBepabIX TET,
JKHIKOCTEH U ra30B»

https://m.edsoo.ru/R7VHLAG0Q

53

54

55

Mexanunueckasi pabota
MoruHocTb. Enuaunst
MOIIHOCTH
VYpok-uccnenoBanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOi1
IIpU NOABEME 10 JeCTHULE"

https://m.edsoo.ru/1YIR6J7L5

https://m.edsoo.ru/4AUUXIHR1X

https://m.edsoo.ru/GDB065558

56

[IpocThie MEXaHU3MBI.
Ppruar. PaBHoBecue cuit Ha
pplyare

https://m.edsoo.ru/8YRUOUGS2



https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2

57

58

Peryaru B TexXHUKE, OBITY U
npupoze. JlabopaTopHas
pabota «lccrnenoBanue
YCIIOBUI paBHOBECHS
pblyara»

[Ipumenenue yciaoBuid
paBHOBeCHS pbryara K 0JI0Ky

0,5

https://m.edsoo0.ru/DWLOWQXQZ

https://m.edsoo0.ru/RFCSYB9F8

59

60

61

62

Pewenne 3anad mo reme
«Y cII0BUsL pAaBHOBECHS
pbr4ara»

KoaddumuenT nonesnoro
JICHCTBUSL MEXaHU3Ma.
JlaGopaTtopHnast pabota
«3mepenune KII/]
HAKJIOHHOM MJIOCKOCTH
Pemenue 3amay mo Teme
"Pa6ora, momuocts, KIT/["
Mexanuueckas YHEprusl.

Kunetnueckas u
NOTEHIMAIbHAs SHEPTUS

0,5

https://m.edsoo.ru/KR7VOIXUT

https://m.edsoo.ru/6 AXDHFS8N

https://m.edsoo.ru/4AYEYZDMW

https://m.edsoo.ru/VF5XBOLVS

63

3aKOH COXpaHEeHUs
MEXaHUYECKON SHEPTUU

https://m.edso00.ru/3HOQE7HOYK

64

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIIEpUMEHTAIbHOE
ompeeseHue N3MCHEHUS
KHHETHYECKOH U
MOTEHIMAIBHON YHEPTUHN

https://m.edsoo0.ru/46Y22ZPME



https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME

MIPU CKaThIBAaHUU TeJja 1Mo
HAKJIOHHOH IJIOCKOCTHU"

65

66

67

KonTtponbHas pabora o
teme «PaboTa M MOIIHOCTB.
OHeprus»

PesepBHbIii ypok. Pabota ¢
TEKCTaMU 10 TeMe
"Mexanuyeckoe ABuxeHue"

Pesepruslit ypok. Pabora ¢
TeKcTaMmu 110 Teme "JlaBieHue
TBEPABIX TEJN, KUAKOCTEH U
razos", "Pabora. MOIIHOCTb.
Oueprus"

https://m.edsoo.ru/sM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

https://m.edsoo0.ru/MJIPGGSA3

68

HTtorosast KOHTpoOJIbHASA
pabora

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

12

https://m.edso0.ru/XT2SMNZYM



https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne
n/n

Tema ypoka

OCHOBHBIE ITOJIOKCHUS
MOJICKYJIAPHO-
KUHETHICCKOM TCOPHHU U UX
OIBITHBIC MMOATBCPKACHUA

Macca u pa3Mep aToMOB U
MOJIEKYI

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejbHbIe pecypchl

https://m.edso0.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

Mopenu TBEPAOTO, JKUIKOTO
U ra3000pa3HOro COCTOSIHUN
BELIECTBA

https://m.edsoo.ru/HVW3WMRAS

OO0BsicHEeHHE CBOWCTB
TBEPIOTO, JKUIAKOTO U
razo000pa3HOro COCTOSTHUMN
BEIL[ECTBA Ha OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-
KHMHETHYECKOU TEeOpUH

https://m.edso0.ru/DJYTZOQHS83

Kpucramnmueckue u
amop¢HbIe Tena

https://m.edso00.ru/8G73PVM40

CmauuBaHue u
KaWUIPHOCTb.
IToBepXHOCTHOE HaATSKEHUE

TemoBoe pacmmpenue u
CIKaTHe

https://m.edso00.ru/7XZHOXTSK

https://m.edsoo.ru/ISN30OKS8L



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L

Temmneparypa. CBs3b

TEMIEPATYPhI CO CKOPOCTHIO

TEINIOBOI'O JBMUKEHHUS
YACTHIL

https://m.edso0.ru/5XSV6F15B

BnyTtpenuss sHeprusi.
CriocoOb1 U3MEHEHUS
BHYTPEHHEHN 2HEPIrUu

https://m.edsoo.ru/BBVCI9IMHG6

10

11

12

Bunae! renonepenaun
Ypok-koHpepeHIus
"[IpakTHueckoe
HCII0JIb30BAaHUE TEIJIOBBIX
CBOMCTB BEILIECTB U
MaTepHaJiOB B IEJIAX
sHeprocoepexeHus"

KonnuecTBO TEIIIOTEHL.
Y nenbHas TEIJI0EMKOCTh

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU9100QFZW

https://m.edso0.ru/88291DDIZ

13

YpaBHEHHE TEIOBOTO
Oananca. TermnooOMeH u
TEIJIOBOE PAaBHOBECHE

https://m.edsoo.ru/P520QUVQJE

14

JlaGopaTtopHnast pabota
"UccnenoBanue sBIEHUA
TeriooOMeHa pu
CMELIMBaHUU XOJIOAHOH U
ropsiuei Bogs!"

https://m.edsoo.ru/FR2N6N5GV

15

Pacuer xommuecTBa
TEIJI0ThI, HEOOXOJUMOTO
JUUIS HATPEBAHMS Tea U
BBIICIISIEMOTO UM MPU
OXJIAKICHUN

https://m.edsoo.ru/JSMRA1APW



https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW

16

JlaboparopHas paboTa
"OnpeneneHue yaeiabHOR
TEIJIOEMKOCTH BenlecTna"

https://m.edso0.ru/401T1ZJAH

17

OHeprus TOIUIMBA.
VY nenpHas TemioTa
CropaHus

https://m.edso0.ru/683AIXYWS8

18

19

20

IInaBnenue u OTBCPACBAHUC

KPUCTAJUTMYECKUX TEJl.
VY nenbpHas Teruiota
IUTABJICHUS

JlaGopaTtopHnas pabota
"Onpenenenue yneinbHOU
TEIJIOTHI TIJIaBJICHUS Jibaa"

[TapoobpazoBanue u
KOoH/leHcanus. Mcnapenue

https://m.edsoo.ru/JHE5A1PJF

https://m.edso0.ru/LCOXVHGHD

https://m.edso0.ru/COG4DOQKML

21

Kunenwe. Y nenpHas

TEIUI0Ta MapooOpa30BaHUs U
KOHJIeHCallUU. 3aBUCUMOCTh

TeMIepaTypbl KUIEHUs OT
aTMOC(EpHOTO AaBICHUS

https://m.edsoo.ru/Y7HDIJM2GZ

22

BiaxxHocTh BO31yXA.
JlaGopaTtopHnast pabota
"Onpenenenue
OTHOCHUTEJIbHOM BIQXKHOCTH
BO3qyXa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3agaq Ha
ONpeeIeHUE BIAKHOCTH
BO3/1yXa

https://m.edsoo.ru/N4XJEXGAL



https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL

24

25

[puntuns paboTHI
TETUIOBBIX JIBUTATEIICH.
[TapoBas TypOuHa.
JIBuraTens BHYTPEHHETO
CrOpaHus

KII/I TerutoBoro aBuraTess.
TennoBble ABUTATENH U
3allUTa OKpYyXarouei’
cpenbl

https://m.edso0.ru/6BKWSWY G6

https://m.edsoo.ru/UJASDRDOH

26

3aKOH COXpaHEHUs U
HpeBpalleHUs DHEPTUU B
TETJIOBBIX MTPOIIECCax

https://m.edso0.ru/B1KX6RPQ9

27

[ToaroroBka K KOHTPOJIBHOMN
pabore no Teme "TermmoBbie
saBieHus. M3meHnenue
arperaTHbIX COCTOSHUI
BelecTna”

https://m.edso0.ru/9AQ53CC7C

28

KonTposabHas pabora no
TeMe "TeIIoBEIe ABICHHS.
M3meHeHune arperaTHbIX
COCTOSTHMH BemiecTBa"

https://m.edso0.ru/0X03133KU

29

30

OnekTpusanus tein. /[Ba
poJia AIIEKTPUYECKUX
3aps0B
Ypok-uccnenoBanue
"OnexTpuzanus Tel
WHIYKIWEH U IIPU
CONPUKOCHOBEHUH"

https://m.edso00.ru/9ESSKDOMD

https://m.edsoo.ru/JALOFK67J



https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J

31

B3anmoneiictBue
3apsOKEHHBIX TEJl. 3aKOH
Kynona

https://m.edsoo.ru/LIJCOZZS9

32

DIIEKTPUUYECKOE TTOJIE.
Hanps>xeHHOCTB
AJIEKTPUYECKOTO IOJIS.
[IpuHuun cyneprno3uiumn
3JIEKTPUYECKUX TOJIEH

https://m.edso00.ru/N79CZ2GZ1J)

33

Hocurenu snektpuueckux
3apsA0B. DiIeMEHTapHBIN
3apsia. CTpoenue aTroma

https://m.edsoo.ru/AFOIKADMV

34

35

36

37

[IpoBogHuKH 1
TUAJICKTPUKU. 3aKOH
COXpaHEHUsI
ANEKTPUYECKOTO 3apsaa

Pemenue 3amgau Ha
MIPUMEHEHNE CBOMCTB
AIEKTPUUECKUX 3aPSI0B
DIIEKTPUUYECKHI TOK,
YCIIOBHS €T0
CYILIECTBOBAHUSI.

M cTOYHUKHN 3TIEKTPUYECKOTO

TOKa

JlelcTBUA 2IIEKTPUYECKOTO
TOKa

https://m.edsoo.ru/U8JR991PB

https://m.edsoo0.ru/SXWWOQOSWJ5

https://m.edsoo.ru/ISIMP3J3M

https://m.edso00.ru/Q8WUTCKVT

38

Ypok-uccnenoBanue

"JlericTBUE AIEKTPHUUECKOTO

MOJISI HA IPOBOJAHUKYU U
JTUBIEKTPUKA"

https://m.edsoo.ru/ZHMKZM4JU



https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU

39

DIIEKTPUUECKHUI TOK B
MeTaJuiax, KHIKOCTIX
razax

https://m.edso0.ru/E4ACO0OQYPF

40

41

42

43

44

45

DneKTpuyecKkas enb 1 eé
COCTaBHBIC YaCTH

Cwta Toka. JlabopartopHas
pabora "M3mepenue u

peryinupoBaHue CUiIbl TOKa"

DIIEKTpUUYECKOE
HanpspbkeHue. BonpTmeTp.
JlaGopaTtopHnas pabota
"U3mepenue u
perynupoBaHue
HanpspkeHus"

Conporusienue
IIPOBOJIHUKA. Y I€TIbHOE
COIIPOTUBIIEHUE BEILIECTBA

JlaGoparopHas paboTa
"3aBUCUMOCTh
JNEKTPUUYECKOTO
COIIPOTUBIICHUS
MIPOBOJIHMKA OT €T JIJIHHBI,
IUIOIA/IA TIOTIEPEYHOTO
cedyeHus u marepuaia”
3aBUCUMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUISL y4acTKa Lenu

0.5

0.5

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/9LHH7UNJI

https://m.edsoo.ru/X7P0JOFGH

https://m.edso0.ru/ESUO5PC4G

https://m.edsoo0.ru/4JDA8GZNX

https://m.edsoo.ru/VEZPE70Q80

46

JlaboparopHas paboTa
"UccnenoBanue

https://m.edsoo.ru/X5THIN3RM



https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM

47

3aBUCHUMOCTH CHUJIbI TOKA,
UAYIIETO Yepe3 pe3ucTop,

OT COMPOTHUBIICHUS
pe3uCTOpa U HaIPSHKEHUS Ha
pesucrope”

IlocienoBarenbpHOE U

mapaujiCJibHOC COCANHCHUA
IMIPOBOAHHUKOB

https://m.edso0.ru/HJ9903493

48

JlaGopaTtopHnast pabora
"IIpoBepka nmpasuiia
CJI0’KEHHSI HANPSKEHUN ITpU
10CJIEe10BATEIbHOM
COEJMHEHUH JIBYX
pe3uctopoB”

https://m.edso0.ru/VOQ3VYPOTS8

49

JlaGopaTtopHnast pabota
"IIpoBepka mpaBumia s
CHUJIBI TOKA MPU
napauieTbHOM COETMHEHUN
pe3uctopoB”

https://m.edsoo.ru/DPAXG8PZ]

50

Pemenue 3agad na
puMeHeHne 3akoHa Oma
JUIS pa3IM4HOTO
COEIMHEHUS IPOBOIHUKOB

https://m.edsoo.ru/19ZEFKZZ4

51

Paborta 1 MomHoOCTH
ANEKTPUYECKOTO TOKA.
3axoH JIxxoyns-Jlena

https://m.edsoo.ru/40AIXYN3H

52

JlaGopaTtopHnast pabota
"Onpenenenne paboTsl U

https://m.edsoo.ru/VR92V8JHA



https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

MOIIIHOCTH 3JEKTPUIECKOTO
TOKA"

53

DJNIEKTPUUYECKHE LIETTH U
oTpedUTEnN
NEKTPUYECKON SHEPIUU B
obITy. KOopoTkoe 3aMbikaHue

https://m.edsoo.ru/1L3KZ2XLM

54

[ToaroroBka K KOHTPOJIBHOU
pabore 1o Teme

"DnexkTpuueckue 3apsabl.
3apspKeHHBIE Tea U UX 1
B3aUMO/JICUCTBUA.

[TocTostHHBIN

AJIEKTPUYECKUM TOK"

55

KonTposabnas pabora no
TeMe "DIeKTpuYECcKue
3apsiibl. 3apsHKEHHBIC Tella U
UX B3aUMOJICHCTBUSI.
ITocTossHHBIM
3JIEKTPUYECKUN TOK"

56

ITocTossHHBIE MAarHUTHI, UX
B3aNMOJICHCTBHE

https://m.edsoo.ru/KL1ZHIKQF

57

58

Ypok-uccnenoBanue
"U3yuenue noneun 1
MMOCTOSTHHBIX MarHuTOB"

MaruuTtHoe none.
MarsuTtHoe noJye 3eMiIu |
€ro 3HA4YCHUEC MJId )KU3HU Ha
3emie

https://m.edso0.ru/1GL7RJOOR

https://m.edso00.ru/R3XXJCRVK



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK

59

OmneiT OpcTena. MaruutHoe
I10JI€ JIEKTPUUECKOr0 TOKa
MarsuTHoe 1osie KaTyIIKH ¢
TOKOM

https://m.edsoo.ru/RTA1IB1C5

60

61

[Ipumenenue
AJIEKTPOMATHUTOB B
texHuke. JlabopaTopHas
pabota "HUzyuenue
IENCTBUSA MAarHUTHOI'O MOJIS
Ha MPOBOJHUK C TOKOM"

DIIEeKTPOABUTATEIb
MOCTOSTHHOTO TOKA.
Hcnonb3oBanue
JJIEKTPOABUTaTENEH B
TEXHUUYECKUX YCTPONCTBAaX U
Ha TPaHCIOpTE.
JlaGopaTtopHnast pabota
"KoHcTpynpoBanue u
U3y4eHue paboThl
JEKTpOABUTATENS"

0,5

https://m.edsoo.ru/ZISSW4Z7W

https://m.edsoo.ru/EQRLKPT1U

62

63

Omnbrter @apazes. 3akoH
3JIEKTPOMAarHUTHOU
naaykiuu. [Ipasuio Jlenna

DneKTporeHepaTop.
Crioco6b! nosryueHust
3JIEKTPUYECKON YHEPTUU.
DJIEKTPOCTAaHIIMH Ha
BO300HOBJISIEMBIX
UCTOYHUKAX SHEPIUU

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD



https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD

64

IToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme
"DneKTpuuecKue u
MarHuTHBbIE SIBJICHUS"

https://m.edsoo.ru/7VYQQDMEN

65

KonTtponbHas padora o
Teme "DIeKTpUIecKHe U
MarHuTHBIC IBJICHUS"

https://m.edsoo.ru/YSDW34FV0

66

67

68

PesepBHsbiit ypok. Pabora ¢
TEKCTAMU 110 TEME
"TerutoBble ABIICHUA"

PeseprHrlit ypok. Pabora ¢
TEKCTaMH 110 TEME
"MarauTtHble SBICHUS"

HToroBast KOHTpOJIbHAS
pabota

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B

https://m.edsoo.ru/APBXXTADS

OBILIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

68 4

145



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS

9 KJIACC

Ne
n/n

Tema ypoka

Mexanndeckoe JABUKCHUC.
MaTepI/IaHBHaSI TOYKa

Cucrema oTcyera.
OTHOCHUTEILHOCTD
MCXaHHNUYCCKOI'O ABMXKCHU A

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejbHbIe pecypchl

https://m.edsoo.ru/UP3188VCD

https://m.edsoo.ru/UWFLOQ33T

PaBrOMepHOE
Hp?[MOJII/IHef/'IHOG JABUXXCHUC

https://m.edsoo0.ru/E65RWOZK0

HepaBHomepHoe
MPSIMOJIMHEMHOE IBUKEHUE.
Cpenusis 1 MTHOBEHHAs
CKOPOCTb

IIpssMonuneitHoe
PaBHOYCKOPEHHOE JIBUIKEHHUE.
Yckopenue

CxopocTh NpSIMOJIMHENHOTO
PaBHOYCKOPEHHOT'O
nBkeHus. ['papux ckopoctu

https://m.edso0.ru/L043PYTGB

https://m.edsoo.ru/SKUYWCHBO0

https://m.edsoo.ru/HXCDF3ZC8

JlabopaTopHas pabota
"OnpeneneHne yCKOpeHus
TeJa Ipu PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHON
MJI0CKOCTH"

https://m.edsoo.ru/1KKINJFO8



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8

CB00OIHOE TIaJIEHUE TEIL.

8 https://m.edsoo.ru/NMQA4GGEOD
OnbiThl [Manunes
PaBHOMEpHOE ABUXKEHUE 110
OoKpyxHOCTH. [Tepuon u

9 gacToTa oOpamieHus. https://m.edsoo.ru/PVRBIDTTH
JIuneliHas u yrimosas
CKOpPOCTH

10 Henrpoctpenrenpiioe https://m.edso00.ru/OSLFGWFEZY
YCKOpEHUe

11 Hepabiit 3axort Herotoma. https://m.eds00.ru/TADTURL3K
BekTop cuiibt

12 Bropoit gvaKOH Hyiotora. https://m.edsoo.ru/SA28NGVEV
PaBHopeiicTByIOIIas cuia

13 Tperuit saxoit Herorotta. https://m.edsoo.ru/XPFYG64RM
Cynepno3unus cui
Pemenue 3anau Ha

14 NpUMEHEHHE 3aKOHOB https://m.edso0.ru/GEM2S4HK9
HrroTona

15 Cuna ynpyrocta. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ

16 ~ CuICHWC 3a%at MO Teme https://m.eds00.ru/HML1AMN12
«Cuia yrnpyroctu»
JlaGopatopHnas pabora

17 «OrmpeneneHue KeCTKOCTH https://m.edsoo.ru/T4APAJAFV1
TIPYKUHBDY

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRAS8I7

o~ Peuennesanadno eme https://m.eds00.ru/PIDH2DCIT

«Cuna TpeHus»



https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T

20

Jlaboparopnas pabota
"Onpenenenue
kod(durmenTa TpeHus
CKOJIb)KeHUs"

https://m.edsoo0.ru/C56RD8K X8

21

Pewenue 3amad o reme
"3akons! Herorona. Cuna
ynpyroctu. Cuina tpenus"

https://m.edsoo.ru/VT3T38KBU

22

Cuia TSKECTH U 3aKOH
BCEMHPHOTO TATOTCHUSI.
YckopeHue cBOOOTHOTO
najIeHus

https://m.edsoo.ru/MEETXGF60Q

23

Ypok-koHpepeHIus
"JIBU>KEHUE TEJl BOKPYT
IPaBUTALMOHHOTO LIEHTpa
(Conneunas cucrema).
lamaxtuku"

https://m.edsoo.ru/BLGGQ9259

24

25

26

Pemenue 3agau o reme
"Cuta TSDKECTU U 3aKOH
BCEMHPHOTO TATOTEHUS"

[lepBasg kocMHuueckas
ckopocTbk. HeBecoMocTh u
Meperpy3Ku

PaBHOBeCcHe MaTepuaibHON
TOYKH. AGCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO
TeJa C 3aKPeIrIEHHON 0ChbIO
BpanieHus1. MOMEHT CHJIBI.
LenTp TsxecTn

https://m.edso00.ru/V02GV8YAT

https://m.edso0.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459



https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459

27

28

PaBHOBeCHE MaTepUaIbHON
TOYKH. AOCOIIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOroO
TeJa C 3aKPEIJIEHHON OChIO
BpauieHusi. MOMEHT CHJIBI.
LenTp TsxecTH

Pemenue 3amau mo treme

"MomeHnT cuibl. Llentp
TsKecTn"”

https://m.edsoo.ru/GAMOQWA4SLS

https://m.edso00.ru/0QJSN205C

29

IToaroroBka K KOHTPOJIBHON
pabote 1mo Teme
"MexaHn4yecKoe IBUKEHUE.
BsaumogeiictBue Ten"

https://m.edso0.ru/8D7SUVX5J

30

KonTponbhas padota no teme
"MexaHH4YeCKOe IBHKEHHE.
Bzanmoneiicrue ten"

https://m.edso0.ru/J1BOUJ2YG

31

32

33

34

Nmnynsc Tena. UMmmymse
CHJIbL. 3aKOH COXpaHEHUs
UMIyJibca. YIOpyroe u
HEYNPYroe B3auMOJCICTBHE

Pemenue 3ana4 no reme
"3aKoH coOXpaHEHUS
nMITyibca'
Vpok-koHpepeHHs
"PeakTHBHOE ABUXEHUE B
IIPUPOJE U TEXHUKE"

Mexanunueckas padoTta u
MOIIHOCTh

https://m.edsoo.ru/7PI5BWQD2

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/3UH32H4RL

https://m.edsoo.ru/FCOHVOY XP



https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP

35

Pabota CHIIBI TSIKECTH, CHIIBI
YIIPYTrOCTH M CHJIBI TPEHUS

https://m.edsoo.ru/Y4H20MDHI

36

Jlaboparopnas pabota
«Omnpenenenue padbOTHI CUITBI
TPEHUs IPU PaBHOMEPHOM
JBM>KEHUH TeJa 10
TOPU30HTAIILHOU
MTOBEPXHOCTU»

https://m.edsoo.ru/609HFE1P8

37

38

39

CBs13b 9HEpTUH U pabOTHI.
[ToTenumanpHas SHEpPrust

Kunernyeckas sneprus.
Teopema 0 KuHETHYECKOMH
SHEPTUH

3akoH COXPAHCHUA DHCPIUU B
MCXAaHHUKEC

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/\WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

40

JlaboparopHnast pabota
«M3yueHune 3akoHa
COXPAHEHHUS SHEPTUN

https://m.edso0.ru/0TVK8KJIXB

41

42

43

KomnebaTenpHoe ABUKEHUE U
€ro XapakKTepUCTUKHU
3aryxaromue KoneOaHusl.
BreinyxaeHHbIE KOJIeOaHusI.
Pe3onanc

MaremMaTnueckuii u
MPY>KUHHBIA MAITHUKHU

https://m.edsoo0.ru/3EQ3BHBZ3

https://m.edsoo.ru/I3ZKD2M12

https://m.edsoo.ru/0O71PZDM11

44

Ypoxk-uccienoBanue
«3aBUCHUMOCTH TIEpuOAa

https://m.edsoo.ru/BACABGR4KS



https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS

KoJie0aHUIl OT JKECTKOCTH
MPYXKUHBI U MacChl Ipy3a»

45

46

47

48

49

50

IIpeBpaiienue 3Hepruu npu
MEXAaHUYECKUX KOJIeOaHUsIX

JlabGopaTopHas paboTta
«OmnpeneneHue 4acToThl |
nepuoJia KojeOaHuit
MPYKUHHOTO MasiTHUKa)

JlaGoparopHnas pabora
«[IpoBepka HE3aBUCUMOCTHU
nepuoJia KojieOaHuii rpysa,
MOJIBEIIICHHOTO K HUTHU, OT
MAacChI Tpy3a»

MexaHU4YEeCKHE BOJIHBL.
CBolicTBa MEXaHUYECKUX
BosH. [IpogonbsHbIe U
MOTIEPEYHbBIE BOJIHBI
VYpoxk-koHpepeHuus
"MexaHHM4YeCKHE BOJIHEI B
TBEPIOM TEIIE.
CelicMuyecKkyre BOIHBI"

3ByK. Pacnipoctpanenue u
OTpakeHHE 3BYyKa

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC

https://m.edsoo.ru/6 YGEHWS8DT

https://m.edsoo.ru/QHBQ3U5XV

https://m.edsoo.ru/6PNOHXSJA

https://m.edsoo.ru/NTZLRXDB5

51

Ypoxk-uccienoBanue
"HaOnronenue 3aBUCHMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

https://m.edsoo.ru/5SRPRGGZVS8



https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUI
pe30HaHC

https://m.edso0.ru/AOY3HSN3G

53

VYpoxk-koHpepeHuus
"VIbTpa3ByK U HHPPA3BYK B
IIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

55

56

[TonroToBka K KOHTPOJIBHOM
pabote mo Teme "3aKOHBI
coxpaHeHusa. MexaHnyeckue
KoJieOaHus U BOJIHBI"

KontponbHas paboTa mo teme
"3aKOHBI COXpaHEHUSI.
MexaHn4eckue KojaeOaHus u
BOJIHEI"

QHGKTpOMaFHHTHOC ITOJIC.
QHGKTpOMaFHHTHHC BOJIHBI

https://m.edsoo.ru/7YAJAV57M

https://m.edsoo.ru/Z\VD7Z44VH

https://m.edsoo.ru/KAKC7HSCG

57

CaoiicTBa
ANEKTPOMArHUTHBIX BOJH

58

Ypok-kouhepennus "llkana
3JI€KTpOMaFHI/ITHI>IX BOJIH.
Hcnonns3oBanme
3J'IeKTpOMaFHI/ITHBIX BOJIH IJIA
COTOBOM cBS3H"

https://m.edsoo.ru/7E1J2VY03

59

Ypoxk-uccienoBanue
"N3y4yeHue cBOWCTB
AJIEKTPOMArHUTHBIX BOJIH C
IIOMOII[bI0 MOOWIEHOT'O
tenedona”

https://m.edsoo.ru/SHN7BSEB4



https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3amay Ha
ONpeeICHUE YaCTOThI U
JUTUHBI JICKTPOMAarHuTHOM
BOJIHBI

https://m.edsoo0.ru/WIGCO6QSN

61

DneKTpOMarHuTHas pUpoaa
cBera. CKOpOCTh CBETA.
BoiiHOBBIE CBOICTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrouynuku ceera.
[IpssmonuneiHoe
pacIpoCTpaHEHHE CBETA.
3armenus Connua u JIyHsl

https://m.edsoo.ru/NLIADWAXN

63

64

65

66

3aKOH OTpa)KECHHS CBETA.
3epkana. Pemenue 3a1au Ha
IIpUMEHEHNE 3aKOHA
OTpakCHHS CBETa

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOH
IMpEIOMJICHUSA CBCTA

ITonHoe BHyTpeHHEE
OTpPa)KEHUE CBETA.
Hcnonbs3oBaHue MOIHOTO
BHYTPEHHETO OTPAKEHHUS B
ONTHUYECKUX CBETOBOJAX

JlaGopatopHnas pabora
"UccnenoBanue 3aBHCUMOCTH
yria MPeJIOMIICHHUS CBETOBOTO
Jy4a OT yIJia MajeHus Ha

nn

rpaHuIle "BO3IyX-CTEKIIO

https://m.edsoo.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7THV6E2W

https://m.edso00.ru/R800IT10S

67

VYpoxk-koHpepeHuus
"M cronn30BaHUEe IOIHOTO

https://m.edso0.ru/0L9F63ZRU



https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU

BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI,
ONTUKOBOJIOKOHHAS CBI3b"

68

69

70

JIuuser. OnTnyeckas cuia
JIMH3EI

[TocTpoenue n3o0paxeHuil B
JTUH3aX

JlaGoparopHnas pabora
"Onpenenenue GOKycHOTO
PaccTOSHUS U ONITUYECKOU
CHJIBI COOMpArOIIICH JTUH3BI"

https://m.edsoo.ru/Z\V702L97F

https://m.edsoo.ru/MWU2YHLIN

https://m.edso0.ru/3XTVNZNJJ

71

VYpoxk-koHpepeHuus
"OnTnyecKue JINH30BBIE
npudops"

https://m.edsoo.ru/KKVRKOP3D

72

73

74

75

I'ma3 kak onruueckas
cucrema. 3peHue
VYpoxk-koHpepeHuus
"edexTsl 3penus. Kax
COXpPaHUTh 3peHue"

Paznoxenue 6enoro ceera B
cnektp. Onbitel HproTOHA.
CrnosxeHue CeKTpaabHbIX
1BeToB. [ucnepcus cera

JlaGopatopHnas pabora
"ONBITHI IO PA3I0KEHUIO
0eJI0ro CBeTa B CIEKTP U
BOCIIPHUSATHIO LIBETA
MIPEIMETOB MPHU UX

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

https://m.edsoo.ru/E518L6TCH



https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH

HaOJII0ACHNH Yepe3 BETOBbIC
¢bunbTph"

Ypok-nipaktukym "BosHOBbBIE
CBOMCTBA CBETA: IUCIIEPCHU,

76 https://m.edsoo.ru/A1F3HB8Y9
uHTEephEpeHIHs U
nudpaxus’”
OmneiTel Pe3epdopna u

77 https://m.edso0.ru/P922QVFIV
IJTaHEeTapHas MOJICNIb aTOMa

78 Hocrynatet bopa. Mozerts https://m.eds00.ru/OBIJPHEQG2
aroma bopa
Hcnyckanue u noryonieHue

79 csBera atomMoM. KBaHTHL. https://m.edsoo.ru/MO9LRTHPCO
JIuneluaTeie CIIEKTPHI
YPpoK-IpaKkTUKyM

80 "HaOmroieHne CriekTpoB https://m.edsoo.ru/7TNCLNW296
ucIycKanus'"

81 PannoakTMBHOCTE U €€ BUIBI https://m.edsoo0.ru/22H32JWLM

82 CTpoenye aToMHOr0 s7pa. https://m.edsoo.ru/IRVFSKOFK
Hyxnonnas monens
P

83 HIHOAKTHBHDIC https://m.edso0.ru/RA796 TPSP
npeBpaiieHust. 130Tonsl
Pemenue 3amau mo teme:

84 "PagnoaKkTUBHEIE https://m.edsoo.ru/WX2HQP2S6
peBpatieHus"

85 [epuon momypacmnaaa https://m.edsoo.ru/WZDJCOES87

86 YpoK-Kon(pepents https://m.eds00.ru/X1J4002C4

"PagnoakTrBHbBIC U3TyYEHHUS
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B IIpUpOJE, MEAULIUHE,
TeXHuKe"

87

88

89

SAnepHble peakuu. 3aKOHbBI
COXpaHEHUs 3apsJI0BOTO U
MaccOBOI'0 YHCET

3Hepr14${ CBA3HU aTOMHBIX
Aaep. CBs13b MacChHl U OHCPI'ur

Pemrenne 3ama4d mo reme
"AnepHbie peakuuun"

https://m.edsoo.ru/YOQ2XMKQO0

https://m.edsoo.ru/NSTEUFIO3

https://m.edso0.ru/0D4KHLOQ4T

90

Peakuuu cunTe3a u neneHus
sanep. Uctounuku sHeprun
ConHua u 3B€311

https://m.edsoo.ru/RMBFOBND7

91

Ypok-koHbepeHIus

"SI nepHast SHEpreTUKa.
JleiicTBUS paiOaKTUBHBIX
W3JTyYECHHI Ha KUBbBIC
opraHu3msI"

https://m.edsoo.ru/QTNWFW900

92

[ToaroroBka Kk KOHTPOJIBHOM
paborte 1o Teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJTHBI.
KBanToBrie sBnenus"

https://m.edso00.ru/TBOXB9TUO

93

KonTponbHas pabota mo Teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJTHBI.
KBanToBrie sBnenus"

https://m.edsoo.ru/5SUTJAFD6U
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https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
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[ToBTOpenue, o6o0mIeHNE.
JlaGopaTopHbIie pabOThI 11O
Kypcy "B3aumoneiictBue ten"

https://m.edsoo.ru/2GFCLJOJJ
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[ToBTOpenue, o6o0mIeHNE.
Pemenne pacueTHsIX U
KauyeCTBCHHBIX 3a/a4 110 TEME
"TemoBbie nporecch”

https://m.edsoo.ru/MMJINLZOSQ

96

[ToBTOpenue, obo0IeHNE.
Pemenne pacueTHsIX U
Ka4eCTBEHHBIX 3a/1a4 [0 TEME

"KII/] TermoBeIX aBUTaTemeh"

https://m.edsoo.ru/H7THKU30G3
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98

99

100

[ToBTOpeHME, 0000IIEHNE.
Pemenne pacueTHsIX U
Ka4eCTBEHHBIX 3a/1a4 110 TEME
"KIIJ] anexkrpoycTaHOBOK"

IToBTOpenue, o6o0mIEeHNE.
JlaGopaTopHble pabOThI 1O

Kypcy "CBeToBble sIBJICHUS"

IToBTOpenue, o6o0mIEeHNE.
Pabora ¢ Tekcramu no Teme
"3aKOHBI COXpPAHEHUS B
MexaHuke"

IToBTOpenue, o6o0IIeHNE.
Pabota ¢ Tekcramu o Teme
"Konebanus 1 BOJTHBI"

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX

https://m.edso00.ru/91XS3CXDT

https://m.edsoo.ru/L3YKVIINT

101

[ToBTOpenue, 0600IIEHNE.
Pabora ¢ Tekcramu o TeMe
"CBeToBbI€ ABiIcHUA"

https://m.edso0.ru/LG3271S0Q6
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[ToBTOpenue, o6o0mIeHNE.
Pabora ¢ Tekctamu 1o Teme

102 | 1 https://m.edsoo.ru/W7IE16NU8
KBanToBas u AaepHasd
¢dbuszuka"
OBILIEE KOJIMYECTBO YACOB 102 27

I10 ITPOIT'PAMME



https://m.edsoo.ru/W7IE16NU8




MPOBEPSIEMBIE IPEJMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOI OBPA3OBATEJIbHON ITPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

7 KJIACC
Kon N .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O
NpoBepsieMoro
0o01ero ooOpazoBaHus
pe3yJibTara
1.1 UCIOJIb30BaTh U3YUYEHHBIC TOHATHS
12 pa3nuyath SIBICHUSA 1O OMUCAHUIO UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JIaHHOE
¢busnveckoe sBICHUE
pacro3HaBaTh MPOSBIECHHE H3YIEHHBIX (PU3NIECKUX SBICHUH B OKPYKAIOIIEM MUAPE, B TOM YHCIIE (pU3HMUECKUe SIBICHUS
1.3 B IIPUPOJIE, IPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B yUeOHYIO, BBIIETATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK)
(bU3UYECKUX SBICHUHN
OMKCHIBATh M3yYEHHBbIC CBOMCTBA TEN U (U3UYECKUE SIBICHUS, UCTIONB3Ys (PU3NYECKUE BETUYHHBI, MPU OMHUCAHUU
14 MPaBUIBHO TPAKTOBATh (DU3MYECKUN CMBICT MCIOJIB3yEMBIX BEIMYUH, MX OOO3HAUYEHUS W CIMHUIBI (PU3UIECKUX
BEJIMYMH, HAXOAUTHb (DOPMYIIBI, CBSI3BIBAIOLINE MAHHYIO (PU3UYECKYIO BEIUYHHY C JAPYTUMHU BEIMYUHAMH, CTPOUTH
rpadMKy H3yYeHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEITMUNH
15 XapaKTepru30BaTh CBOIMCTBA Tell, GU3NIECKHE SBJICHHUS U IPOIIECCHI, UCTIONB3Ys N3YUYEeHHBIE 3aKOHBI, TIPH 3TOM J1aBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MaTeMaTUYeCKOe BhIpaKEHHE
OOBSICHATH (DU3MUECKHE SIBIICHHUS, MPOLIECChl M CBOWCTBA TEN, B TOM 4YHCJIE M B KOHTEKCTE CHUTYyallMid MPAKTHUKO-
1.6 OPHEHTHPOBAHHOTO XapaKTepa: BBISABISATH MPHUYNHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH OOBICHEHHE U3 | — 2 JIOTHYeCKHX
IaroB ¢ ONopoii Ha | — 2 U3Y4EeHHBIX CBOMCTBA (PU3NYCCKUX SBICHUN, PU3NIECKUX 3aKOHA WA 3aKOHOMEPHOCTH




1.7

pemaTs pacuéTHble 3a1a4u B | — 2 1elicTBUS, UCIIOB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3NIECKUE BETUYHHBIL:
Ha OCHOBE aHAJIM3a YCIIOBHS 33/1a4M 3alMChIBaTh KPATKOE YCJIOBUE, NOACTABIATh (PU3MUECKHE BETUUUHBI B (POPMYJIBI
U TpPOBOAUTH pPACYETHI, HAXOJHUTH CIPABOYHbIC JaHHBIC, HEOOXOAWMMBIC Uil pEIIeHUs 3ajad, OLICHUBAThH

PEATUCTUYHOCTD MOTYyYeHHOU (PU3UUECKOI BETMYHHBI

1.8

1.9

1.10

pacrio3sHaBaTb HpO6JI€MI>I, KOTOPLBIC MOKXHO PCIIUTH IMPU IMOMOIIHA (1)I/I3I/I‘ICCKI/IX MCETOJ0B, B OIIMCAaHUHU HCCIICAOBAHUA
BBIACIIATE IIPOBEPACMOC IMPCAITIOJIOKCHUC (FI/IHOTGB}/), pasiindyatb B HUHTCPIPECTUPOBATH HOJ'Iy‘IeHHHﬁ pe3yJIbTar,

HaxXxoauThb OIIINOKH B XO0J¢€ OIlbITa, A€JaTh BBIBOJLI I10 €TI0 pE3yJibTaTaM

MIPOBOJMTH OMBITHI IO HAOJIONCHUIO (U3MUYSCKUX SIBJICHUH WIM (U3HYECKHX CBOWCTB TeII: (HOPMYJIHPOBATH
MIpOBEpsieMbIE MPEIOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYyI0BaHMs, 3aMCHIBATh XOJ] OMbITA U

(hopMyTUpPOBaTh BBIBOJIBI

BBIITOJHATE NPAMBIC U3MCPCHUA C HCIIOJIB30BAHUCM AHAJIOT'OBBIX U III/I(prBBIX HpI/I60pOB, 3allMChIBATh ITOKa3aHUA

npuOOPOB ¢ YUETOM 3aJJaHHOI aOCOIIOTHOM MOTPEUIHOCTH U3MEPEHUH

1.11

1.12

IMpOBOAUTL HCCICAOBAHHUEC 3aBUCUMOCTU OHHOﬁ (I)I/I3I/IIICCKOI\/’I BCIIMYHUHBI OT I[perﬁ C HCIIOJIb30BAHHUEM IIPAMBIX
H3M€p€HHI>i, Y4aCTBOBAaTh B IJIAaHUPOBAHUU yqe6H0r0 HUCCiICaJ0BaHMsd, C06I/IpaTI> YCTAaHOBKY M BBIITOJIHATE U3MCPCHUA,
CJICAys NMPCAJIOKCHHOMY IIJIaHY, (pI/IKCI/IpOBaTB PE3YyJIbTAThL HOHy‘{eHHOﬁ 3aBUCHUMOCTH (1)I/I3I/ILICCKI/IX BCJIIMYHMH B BHUIC

MMPECATOKCHHBIX T36J'H/III n Fpa(l)I/IKOB, JACJIaTh BBIBOAKI IO PE3yjibTaTaM UCCICAOBAHUA

IMPOBOANTE KOCBCHHBLIC M3MCPCHUA (1)I/ISI/II-IGCKI/IX BCJIIMYHH, CICAYA HpC}IHO)KeHHOﬁ HWHCTPYKIHUHA: IIPU BBIIIOJIHCHUN

I/IBMCpCHHﬁ COGI/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUYCHHUC HCKOMOM BEITMYHUHBI

1.13

1.14

co0JII0AaTh MpaBUiIa TEXHUKH 0€30IaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM 000pyAOBaHUEM

yKa3blBaTh TNPUHIUIBI JEHCTBUS NMPUOOPOB M TEXHUUECKUX YCTPOMCTB, XapaKTepH30BaThb HMPUHLHUIBI JAEHCTBUS
M3YYEHHBIX NPHOOPOB M TEXHUUYECKUX YCTPOMCTB C TOMOIIBI0 MX OMNHMCAaHUS, HMCIOJIB3Ysl 3HAHHS O CBOMCTBaxX

(bU3MYECKUX SBJICHUN U HEOOX0AUMbIe (PU3NIECKHE 3aKOHBI U 3aKOHOMEPHOCTH




MIPUBOJIUTH MPUMEPHI (HAXOIUTh HHPOPMAIIHIO O TPUMEpax) MPaAKTUIECKOTO MCIOIb30BaHUs (GU3NUCCKUX 3HAHUN B
1.15 MOBCETHEBHON JKM3HU JUIsl oOecreueHuss O€30MacHOCTH TpH OOpalleHMH ¢ MNpUOOpaMH M TEXHHUYECKUMU

yCTPOHCTBaMHU, COXPAHEHHUS 37I0POBbS U COOIOACHUS HOPM SKOJIOTHYECKOTO MOBEICHHUS B OKPY)KAIOIIEH cpeie

OCYIIECTBISITH OTOOP UCTOYHUKOB HH(OpMaIyu B ceTi IHTEpHET B COOTBETCTBUU C 3aJIaHHBIM ITOMCKOBBIM 3aIIPOCOM,
1.16 Ha OCHOBE HMMCIOIIMXCS 3HAHUM W MYyTéM CPaBHCHHS DPA3JIMYHBIX MCTOYHUKOB BBIJACIATH HHPOPMAIMIO, KOTOpas

SABJIICTCA HpOTHBOpeqHBOﬁ HJIA MOYKET OBITh HeﬂOCTOBepHOﬁ

UCIOJb30BaTh NP BBINOJHEHUM Y4YE€OHBIX 3aJaHUN HAayYHOIONYJSPHYIO JUTEpaTypy (PU3HYECKOrO COJAEpIKaHUs,
1.17 CIpaBOYHbIE MaTepHalIbl, pecypchl ceTu MHTepHeT, BiaseTs npuémMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHuUs

nH(OpMAaIIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

CcO3aaBaThb COOCTBEHHBIC KpaTKUC MUCbMCHHBIC U YCTHBIC COO6IJ_IGHI/I$[ Ha OCHOBE 2 — 3 MCTOYHHUKOB HH(bOpMaL[HH

(U3MYECKOTO COJIepKaHNs, B TOM YUCIIE ITYOJUYHO JIeaTh KPpaTKUE COOOIIEHUS O pe3yabTaTaX MPOEKTOB WM YUeOHBIX

1.18
HCCIIeIOBAaHUM, TIPH 3TOM T'PAMOTHO MCIOJIb30BATh U3YUYEHHBIH MOHATUHHBIN anmnapaT Kypca (U3HMKH, CONPOBOXKIATH
BBICTYIUICHHE NIPE3CHTAUEN
P BBITIOJTHEHUU y4YEOHBIX MPOEKTOB M HCCIICAOBAHUH paclpeAessaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
1.19 MIOCTaBJIEHHBIMU 33J[a4aMH, CJIEJUTh 32 BHINOJIHEHUEM IJ1aHa AEUCTBUI, aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKIA] B
JeSITeTbHOCTD TPYIIIBI, BEICTPaNBaTh KOMMYHUKATUBHOE B3aWMOJICHCTBHE, YIUTHIBAas MHEHHE OKPYIKAFOIIAX
8 KJIACC
Kon . .
IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOI 00pa3oBaTe1bHOI MPOrpaMMbl OCHOBHOI'O
NpoBePsIeMOro
poBep o0mero odpasoBanus
pe3yJabTarTa
11 UCIOJIb30BaTh MOHATHUS




1.2

pas3iiniaTth ABJICHHUA 10 OIMMCAHUIO HUX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIINX IOaHHOC

(1)I/I3I/ILICCKOC SIBJICHUEC

1.3

1.4

pacmo3HaBaTh MPOSBICHHUE H3yUYECHHBIX (DU3MUECKUX SBIICHUI B OKPYXKAIOIIEM MUPE, B TOM YHCIIe PU3NIECKUE IBICHUS
B IIPUPOJIE, IPU ITOM MEPEBOAUTH MIPAKTUUECKYIO 33a/1a4y B yU4EOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH)

(bU3HYECKUX SIBICHUN

OIMCHIBATh M3YYCHHBIC CBOWCTBA TN M (DU3MUYECKHUE SBICHHUSA, MCIONB3YS (DU3MUYECKHE BEIWYHHBI, IPU OMMCAHHUU
MPaBUJILHO TPAKTOBATH (PU3NUECKHUI CMBICI HCIIOJIb3yEMbIX BEJTMYMH, 0003HAYCHUS U €ANHUIIBI (PH3MYECKUX BEJINYNH,
HaXOAUTh (OPMYIIBI, CBS3BIBAIOUINE JAHHYIO (PU3NYECKYIO BEJIWYHHY C JIPYTMMH BEIMYMHAMH, CTPOUTH TPaPHKH

HU3YUCHHBIX 3aBUCHUMOCTEH (1)I/I3I/I‘16CKI/IX BCJINMYHH

1.5

1.6

1.7

XapaKTCPU30BaATh CBOMCTBA TECII, (I)I/I3I/I‘leCKI/Ie SABJICHUA U IPOUECCChI, UCITOJIb3YA U3YYCHHBIC 3aKOHBI, IIPHU 3TOM NAaBATh

CIIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aIIUCBIBATH €0 MaTEMAaTUYECKOE BhIPAXKEHNE

OOBACHATH (1)I/IBI/ILI€CKI/I€ mponecCol Hu CBOMCTBaA TCJI, B TOM 4YHUCIEC H B KOHTCKCTC chyauHﬁ IMPAaKTUKO-
OPHUCHTHPOBAHHOT'O XapaKTepa: BbIABIIATE IPUINHHO-CIICACTBECHHBIC CBA3U, CTPOUTDH o0BsicHeHHEe U3 |1 — 2 TOrHYECKHUX

1aroB ¢ MOoMoIIb0 1 — 2 n3y4eHHbIX CBOMCTBA (GU3NYECKUX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pelars pacu€THbIe 3aa4u B 2 — 3 AeMCTBUSI, CIOIB3YS 3aKOHBI U OPMYJIbI, CBA3bIBAOLINE (PU3NUECKUE BETUUNHBI:
Ha OCHOBE aHaJIM3a YCIIOBUs 3aJa4M 3aIIUCHIBATh KPAaTKOE YCIIOBUE, BBIABIIATH HEIOCTATOK JAHHBIX Ul PELICHUS
3a/lauM, BbIOMpaTh 3aKOHBI M (POpPMYJbl, HEOOXOAMMBIE NJsi €€ pelleHHs, MPOBOAUTh PAcUYEThl M CpPaBHUBATH

MOJIYYCHHOC 3HAYCHUC (1)1/131/1%01(0171 BCIIMYHHBI C U3BCCTHBIMHU JaHHBIMU

1.8

pacrio3HaBaTb HpO6J’IeMI)I, KOTOPBIE MOXHO pPEHINTH IIPH ITOMOIIU (bHSI/I'—IGCKI/IX MCTOOAOB, HCIIOJB3Yysd OIIMCAHUE
HUCCIICAO0BaHNUA, BBIACIITE IMPOBCPACMOC TMPCAINOJIOXKCHUC, OHLOCHHUBATL IMPABUIBHOCTbL IOPAAKa IIPOBCACHHUA

HCCIIC0BAHMS, 1eNaTh BHIBOIBI




1.9

1.10

111

MPOBOANTH OMBITHI O HAOMIONCHUI0 (U3MYECKUX SBICHUN WM (U3NYSCKUX CBOUCTB Tel: (POpPMYIHpPOBATH
MIpOBepsieMble MPEANOI0KEHHUS, COOMPATh YCTAHOBKY M3 IMPEAJIOKEHHOT0 00OpYy/IOBaHUS, OMHUCHIBATh XOJ OMbITa U

(hopMyIIHpPOBaTh BHIBOJIBI

BBIIIOJIHATE HPAMBICE HU3MEPCHHA C HCIIOJB30BaHHEM aHAJIOI'OBBIX HpI/I60p0B n AJaT4YHNKOB (1)I/I3I/I‘ICCKI/IX BCJINYHH,

CPaBHUBATDH PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHOM a0COFOTHOM MOTPEIIHOCTH

MIPOBOJIUTH MCCIIEJOBAHUE 3aBUCHMOCTH OJHOW (M3WYECKOH BEIMYMHBI OT JPYrOM C HMCIOJIB30BAHUEM MPSMBIX
W3MEpEeHUl: TUIaHUPOBATh UCCIIEJOBAHHE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUS, CIEAYS MPEATIOKEHHOMY
1any, (UKCUPOBATh PE3yNbTaThl TOJYYCHHOW 3aBHCHMOCTH B BHJIE TaOMWI] M TpaduKOB, AeiaTb BBIBOJBI IO

pe3yjibTaTaM HCCICIO0BaHUA

1.12

1.13

1.14

IMpOBOAUTHL KOCBCHHBIC NU3MCPCHU (l)I/I3I/ILIeCKI/IX BCJIIMYHWH: IIJIAHUPOBATH U3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO

YCTAHOBKY, CJICAYA HpeHHO)KeHHOﬁ HWHCTPYKIUWHU, U BEIYUCIIATh 3HAUCHUC BEJINYHNHBI
co0IIroAaTh MpaBuiia TEXHUKHM 0€301aCHOCTH IpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM

XapaKTepu30BaTh MPUHILIMIIBI JEHCTBUS N3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOI HA UX ONMMCAHUA,

HCIIOJIb3YA 3HAHUA O CBOMCTBaxX (I)I/IBI/ILICCKI/IX SIBIICHUH U HeO6XOI[I/IMLIe (I)I/BI/I‘-ICCKI/IG 3aKOHOMCEPHOCTHU

1.15

1.16

1.17

pacrno3HaBaThb MPOCTHIC TCXHUYCCKUC yCTpOI\/JICTBa " UBMCPUTCIIbHBIC HpI/I60pBI 10 CXE€MaM U CXEMATUYHBIM PUCYHKaM,
COCTAaBJISITh CXEMBI JICKTPUYCCKUX ueneﬁ C MOCJICAOBATCIIbHBIM U IMAPpAJUICIIbHBIM COCIUHCHUEM 3JIEMCHTOB, pa3jindas

YCJIOBHBIC 0003HaYCHHS PJIEMEHTOB OJICKTPHUICCKUX merei

MPUBOJIUTH MPUMEPHI (HAXOIUTh UH(POPMAILIMIO O PUMEPAX) MPAKTUYECKOT0 MCIOJIB30BaHMS (DU3MUECKUX 3HAHUM B
MOBCEJJHEBHON JKM3HM i o0ecriedeHuss O€30MacHOCTH MpH oOpalieHMH ¢ TOpubopaMu U TEXHHUUYECKUMHU
yCTpOICTBaMH, COXpaHEHHUsI 3J0POBbsI U COOJIOJICHHSI HOPM 3KOJIOTHYECKOro IOBE/IEHUS B OKPYKaloIIel cpee

OCYILIECTBIATh MOUCK MH(OpMALUU (PU3UUECKOTO coJiep:kaHusi B ceTh VHTepHET, Ha OCHOBE MMEIOLIMXCS 3HAHUH U
myTéM CPaBHEHUS JOTOJIHUTENBHBIX UCTOYHUKOB BBIIENIATh HH(POPMAIUIO, KOTOpast ABJSETCS MPOTUBOPEUUBOIN MIIH

MOXET OBITh HEAOCTOBEPHOM




1.18

1.19

1.20

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

WCIOJIb30BaTh NPU BBHINOJHEHUH YYEOHBIX 33JaHWi HAYYHO-TIONMYJSPHYIO JIUTEpaTypy (U3NYECKOro COAep KaHus,
CIpaBOYHbIE MaTEpHaJIbl, pecypchl ceTu MHTepHeT; BlaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHuUs

nH(OPMAIIUY U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

co31aBaThb COOCTBEHHbBIE NHCbMEHHEIE U KpaTKU€ YCTHBIC COO6H.I€HI/IH, 060611135{ I/IH(bOpMaHI/IIO N3 HECKOJIBKUX
HCTOYHHUKOB (1)I/I3I/I‘ICCKOI“O COACpIKaHud, B TOM YHUCIIC H}’6JII/I‘-IHO MMpCACTABIATE PC3YJIbTAThL HpOCKTHOfI NI
HCCHCHOB&TCHLCKOﬁ ACATCIIbHOCTHU, IIPpU 3TOM TI'PAMOTHO HCIIOJIb30BATb HSYIICHHBIP'I MOHSTHUMHBIN afrapar Kypca

(GU3MKH, COIPOBOXKIATH BHICTYILICHHUE MTPE3CHTALIUCH

MIPU BBITIOJIHEHUH YY€OHBIX MPOEKTOB U UCCIEAOBAaHUHN (PU3UUECKUX MPOIECCOB PACTIPEALIISITH 00SI3aHHOCTH B TPYIIIE
B COOTBETCTBUM C IOCTaBJICHHBIMM 3a/1auaMH, CIIEIUTh 32 BBIIOJHEHUEM IUIaHa JEHCTBUM U KOPPEKTHPOBATH €ro,
aJICKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJAJ B JACSITEIBHOCTh TPYIIbI, BBICTpAaUBaTh KOMMYHHMKATHBHOE

B3aHMOHeﬁCTBHC, MMPOABJIAA TOTOBHOCTH pa3pCulaTh KOH(bHHKTLI

IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
0011ero o0pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

1.3

pa3jindaTth SBJICHUSA IO OIMMUCAHUIO HUX XaPAKTCPHBIX CBOICTB U Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOHIUX HNAHHOC

(bu3nueckoe siBIeHNE

pacro3HaBaTh NPOSBICHUE HU3YYEHHBIX (U3NYECKUX SIBICHUI B OKpYXKalOIIeM MHUpPE, B TOM 4ucie (PU3HYECKHE
SIBJICHHSI B TIPUPOJIE, TIPH ATOM NEPEBOIUTH NPAKTUYECKYIO 33]a4y B YU€OHYIO, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA

(mpu3Haku) pU3NUECKHUX SABJICHUN




14

OIMCHIBATh U3YYCHHBIC CBOMCTBA TEN M (PU3UUECKHUE SIBICHUS, HCIIONB3YsS (PU3UUYECKUE BEIUYHHBI, IPH OMUCAHUU
IIPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HCIOJIB3YEMbIX BEIWYMH, O0O3HAYEHHS M E€AMHULBI (PU3MUECKUX
BEJIMYMH, HaXOAUTh (YOPMYJIbI, CBS3BIBAIOIIME JAAHHYIO (PH3UYECKYIO BEJIIMYMHY C JIPYTMMHU BEIHMYMHAMH, CTPOHUTH

rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BETUYHH

1.5

XapaKTCPU30BaTh CBOMCTBa TCII, (1)I/I3PI‘-IGCKI/I€ ABJICHUS U IMPOLICCChI, UCITOJIB3Y U3YYCHHBIC 3aKOHBI, ITPU 3TOM J1aBaTh

CJIOBCCHYHO (1)OpMy.TII/Ip0BKy 3aKOHa M 3allMCbIBATh €TI0 MATCMATHYCCKOC BbIPAKCHUC

1.6

1.7

OOBSICHATh (PU3HMYECKHE IPOLECChl M CBOMCTBA Te€l, B TOM YHCIE€ W B KOHTEKCTE€ CHUTYalUil MpaKTHKO-
OPHEHTUPOBAHHOTO XapakKTepa: BBIABIATh NPUYHMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHWE W3 2 — 3
JIOTMYECKUX IIaroB C MOMOIIBI0 2 — 3 M3Y4YEHHBIX CBOMCTBA (PM3NYECKUX SIBICHHH, (PU3UYECKUX 3aKOHA WM

3aKOHOMEPHOCTH

pemars pacu€THbIe 3aJayu (OMHUparOLIUecss Ha CUCTeMYy M3 2 — 3 ypaBHEHMIl), UCHOJIb3YS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAOIIME (PU3MYECKHE BEIMUMHBI: HA OCHOBE aHaJIM3a yCIOBHUS 3a/1a4M 3aIMChIBaTh KPaTKOE YCIOBHE, BBISBIATh
HEJO0CTAIOUINe WM U30BITOUHbIE JaHHbIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOJUMBIE JIJISl PEILIEHUs], IPOBOIUTD

paC‘{éTBI " OOCHUBATH PCAITUCTUYHOCTD IMOJTYYCHHOI'O 3HAUYCHU (bHBH“ICCKOfI BCIIMYHUHBI

1.8

pacro3HaBaTb HpO6JIeMBI, KOTOPBIC MOXHO pPCHIUTL IIPpH ITTOMOIIA (I)I/BI/I‘ICCKI/IX METOHAOB, HCIIOJIb3Yys OIIMCAHUC
HUCCIICAOBAHMs, BBIICIIATE IPOBEPIACMOC TMPCAIOIIIOKCHNUE, OICHHUBATh IIPAaBUJIBHOCTh TIOpsSAKa TIPOBCACHUA

HCCJICAOBaHUs, ACIAaTh BEIBOALI, MHTCPIIPETUPOBATL PE3YJIbTATHL Ha6HIOHeHHﬁ 1 OIIBITOB

1.9

1.10

MIPOBOJIUTH OIBITHI IO HAOIIOICHHUIO (PU3NYECKUX SBJICHUN WM (PU3UUYECKUX CBOMCTB TEJI: CAMOCTOSTENILHO COOUpATh
YCTaHOBKY U3 M30BITOYHOrO Habopa 00OpYJOBaHMs, OMUCHIBATH XOJ| OINBITa U €ro pe3ynbTarbl, (GOPMYyIUPOBATH
BBIBO/IbI

IIPOBOJIUTH NPH HEOOXOAUMOCTH CEPUI0 MPSIMBIX U3MEPEHUH, ONpeessis cpelHee 3HaUCHUE U3MEPSIEMOM BETMUNHBI
(pokycHoe paccrossHUE coOuparomieil JHH3BI), OOOCHOBBIBATH BBIOOpP croco0a HW3MEpeHUs (M3MEPUTEITHHOTO

npudopa)




1.11

1.12

IMpOBOAUTL HCCIICAOBAHUC 3aBHCHUMOCTEH (1)I/I3I/I‘-I€CKI/IX BCJIMYMH C HCIIOJB30BAHUCM [IIPAMBIX HBMGpGHHﬁI
IIaHUPOBATh MCCICAOBAHUE, CaAMOCTOATCIILHO CO6I/IpaTB YCTAaHOBKY, q)I/IKCI/IpOBaTB PE3YIbTaThL HOJ'Iy‘lCHHOfI

3aBUCUMOCTH (1)I/I3I/I‘-IGCKI/IX BCJIIMYHH B BUJIC TaGJII/II_[I/I I‘pa(i)I/IKOB, ACJIaTh BBIBOJELI 110 pE3yJibTaTaM UCCIICAOBAHNA
IIPOBOAUTE KOCBEHHBIC U3MECPCHUA (bH?)H“IGCKI/IX BCJIIMYHMH: INITAHUPOBATh U3MCPCHUA, COGI/IpaTI) OKCIICPUMCHTAJIbHYIO
YCTAaHOBKY W BBIIIOJIHATE HU3MCPCHUA, CIICAYS HpGIUIO)KCHHOfI HWHCTPYKIUH, BBIYUCIIATH 3HAYCHHUC BCIWYMUHBI U

AHAJIIU3UPOBATDH IMOJITYYCHHBIC PC3YJIbTATHI C y‘IéTOM 3a,I[aHH01>i IOTPpCIIHOCTH I/ISMCPCHI/Iﬁ

1.13

coOJTIOAATh MpaBUiIa TEXHUKH 0€30MaCHOCTHU MpHU paboTe ¢ J1abopaTOpHBIM 000pyAOBaHUEM

1.14

1.15

pas3nuyaTh OCHOBHBIE PU3HAKU U3YYEHHBIX (U3MUECKUX MOJIeNIel: MaTepuaIbHas TOUKa, a0COIIOTHO TBEPIOE TEIO,
TOYEYHBIN UCTOYHHK CBETA, JIy4, TOHKAs JINH3a, IUIAHETapHasl MOJEIIb aTOMa, HyKJIOHHAsI MOJIEIb aTOMHOTO s1/1pa
XapaKTepU30BaTh MPUHIUIBI AEHCTBUS H3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB € ONMOPOM Ha UX ONUCAHUS,

HCIIOJIb3YA 3HAHUA O CBOMCTBaAxX (I)I/IBI/ILICCKI/IX SIBIICHUH U HeO6XOI[I/IMLIe (I)I/BI/I‘-ICCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIOJIb30BATh CXCMbI U CXEMATUYHBIC PUCYHKH U3YYCHHBIX TCXHUYCCKUX YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB 151
TEXHOJOTHUYCCKUX IMPOLCCCOB IMPU PCUHICHUHA y‘Ie6HO-HpaKTI/I'-I€CKI/IX 3aaa4, OINTHYCCKUEC CXEMbI IJIA ITOCTPOCHHA

n300pakeHHi B IUIOCKOM 3epKalie U cOOUparolel J1H3e

1.17

1.18

1.19

MPUBOJIUTH IPUMEPHI (HAXOAUTHh UH(POPMALIHIO O TPUMEPaAX) MPAKTUUECKOTO UCIIONb30BaHUs (PU3NUECKUX 3HAHUM B
MOBCEJHEBHON KM3HM JUIsl oOecredeHuss O€30MacHOCTH MpU OOpallleHuH ¢ OpudopaMd M TEeXHUYECKHMHU

yCTpOICTBaMH, COXpaHEHHUsI 3J0POBbsI U COOJIIOJICHHSI HOPM 3KOJIOTHYECKOI0 MOBEICHUS B OKpYXKalolIel cpene

OCYILECTBIATh MOUCK MH(OpMaMK (PU3MUECKOTO CoJiepKaHusl B ceTH VHTepHEeT, caMOCTOSTENbHO (OopMyIupys
MIOMCKOBBIN 3a1poc, HAXOIUTh ITYTH OIpeIesIEHUs JOCTOBEPHOCTH MOIyYeHHON HH(OPMAIIMK Ha OCHOBE UMEIOIIUXCS
3HaHUU U JIONTOJIHUTEIIHBIX HICTOYHUKOB

UCIOJIb30BATh MPU BBINOJIHEHUU YYEOHBIX 3aJaHUH HAay4HO-TOMYJISIPHYIO JIMUTEPATYpPY (PU3MUECKOro COAEpIKaHus,
CIpaBOYHBIC MaTEpUAIbI, PeCypchl ceTu MIHTepHeT; BiaieTh NpUEMaMu KOHCIIEKTHPOBAHUS TEKCTa, IPeoOpa3oBaHus

nH(pOpMaIUU U3 OJTHOW 3HAKOBOW CHCTEMBI B APYTYIO




1.20

co3llaBaTh COOCTBEHHbIE TMCHbMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE MH(OpMAIMKN U3 HECKOJIBKUX UCTOYHHUKOB
Gu3n4eckoro conepkaHus, IMYOJUYHO MPEACTABIATb pE3ylbTaThl IPOEKTHOM WM  HCCIEI0BATENbCKON
JeSITeIbHOCTH, TIPH TOM I'PAMOTHO UCIIOJIB30BaTh N3yYCHHBIH MOHATUHHBIN anmapaT U3y4aeMoro pasjena GU3uKy u

COIPOBOXAATh BBHICTYIUUICHHE MTPE3EHTAIMel ¢ yuéToM 0COOEHHOCTEH ayAUTOPHH CBEPCTHUKOB

1.21

IIPY BHIMIOJTHCHUH YIEOHBIX IPOCKTOB M UCCIICIOBAHUNA PU3NICCKUX IMPOIICCCOB PACTIPEICIIATh 00S3aHHOCTH B TPYIIIIE
B COOTBETCTBUHU C IOCTABJICHHBIMU 3a/layaMU, CJIEIUTh 32 BHIIIOJHEHHEM ILUIaHa JEHCTBUM U KOPPEKTUPOBAThH €rO0,
aJICKBaTHO OIIEHWBATh COOCTBEHHBIM BKJIAJl B JIEATEIBHOCTh TPYMIbl, BBICTpPAaUBAaTh KOMMYHHUKATHBHOE

B3aHMOHeﬁCTBHe, IMPOABJIASA TOTOBHOCTD pa3pCliaTh KOH(bJ'II/IKTLI




ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon
Koa 31emenTa IIpoBepsiemble 371eMeHTHI COAEPKAHMUS
pasaena
®U3MKA U EE POJIb B [IO3HAHNHU OKPYXXAIOIIETO MUPA
n dusnka — Hayka o mnpupoze. SABiaeHusi npupoasl. OU3HUECKUE SBICHUS: MEXAaHWYECKHUE, TEIUIOBBIE,
' 3JEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIC
19 Odusndeckue BenuuuHBL. M3Mmepenue ¢usmueckux BenwunH. Dusmdeckue npubopsl. [lorpentHocts
' n3MepeHuil. Mex1yHapoHasi cucTeMa euHULL
13 EcTtecTBeHHOHAy4YHBI METOJ MO3HAHUS: HAOIIOAEHHE, MMOCTAaHOBKA HAyYHOTO BOIMPOCA, BBIIBUIKEHHE
1 ' TUTIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUNIOTE3, O0BICHEHUE HAOII0JaEMOTO SIBJICHUS
1.4 Ornucanue pU3NYECKUX SBIEHUN C TTOMOIIBIO MOJIEeH
[IpakTuueckue padbOTHI:
N3mepenune paccTosHUM.
1.5 N3mepenne o0bEMa JKUAKOCTH M TBEPIOTO Tea.
Omnpezenenne pa3MepoB MajbIX TEJ.
N3mepenune Temmnepatypsl MpU MOMOIIHN KUAKOCTHOTO TEPMOMETPA M TaTYMKa TEMIIEPATYPHI
ITEPBOHAYAJIbHBIE CBEJAEHN S O CTPOEHMU BEIIECTBA
91 CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbL, X pa3Mephl. OMbITHL, 10KAa3bIBAIOLINE JUCKPETHOE CTPOCHUE
2 ' BeIeCTBa
95 JIBrokeHue yactull BemiecTBa. CBA3b CKOPOCTH JIBMKEHHUSI YacTHI[ C TeMmIepaTypoil. bpoyHoBckoe
' nBkeHue, iuddysus




2.3 B3anMozeincTBre 4acTUI] BELIECTBA: IPUTSKEHUE U OTTAIIKMBAHUE

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHUE ra3oB, KUJIKOCTEH M TBEPABIX (KPUCTAUITMUECKUX) TEIl.

2.4 B3aumocBsI3bp MeX 1y CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHUSIX M MX aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIbI

[IpakTuyeckre pabOTHI:
oy Ornenka auaMerpa aroMa METO0M PSIIOB (¢ UCIoJIb3oBaHuEeM (hoTorpadumii).
OnbIThI 10 HAOTIOICHUIO TETIOBOTO PACIIMPEHHSI Ta30B.

OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIIIPHOTO TIPUTSDKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexannueckoe aBukeHue. PaBHOMEpHOE 1 HEPaBHOMEPHOE JIBUKCHUE

3.2 Cxopoctb. CpenHsis CKOPOCTh PYU HEPABHOMEPHOM JIBUKEHUH. Pacuér myTu U BpeMEeHH JIBH>KEHUS

33 SBnenue nHepuuu. 3aK0oH UHEpLUMH. B3anmoaelicTBre Ten Kak NpUYrMHA U3MEHEHUSI CKOPOCTU JBUKEHUS
' Ten. Macca kak Mepa HHEPTHOCTH Tella

3.4 [TmoTHOCTH BemecTBa. CBsA3b MIIOTHOCTH C KOJIMUYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA

3.5 Cuita KaK XapaKTEepUCTHKA B3aUMOJICUCTBUS TEI

3.6 Cuna ynpyroctd 1 3akoH ['yka. I3mepenne ciiibl ¢ TOMOIIBIO TMHAMOMETPA

3.7 SIBnenue TAroTeHus U cuia Tsbkectd. Cuila TSHKECTH Ha IpYyrux miaHerax. Bec tena. HeBecomocth

3.8 Cuna tpenusi. TpeHue CKOJbKEHUs U TPEeHUE MOKosl. TpeHue B MpuUpoJIe U TEXHUKE

3.9 CnoxxeHue cuil, HalpaBJIeHHBIX MO OJHOM npsMoi. PaBHoelicTBYIOIIAs CUTT

3.10 [IpakTuyeckue paboOTHI:




3.11

3.12

OrmpeziesieHHe CKOPOCTH PaBHOMEPHOTO JBIKEHHUs (IIapuKa B >KUIKOCTH, MOJEIH SJIECKTPUUYECKOTO
aBToMOOMIIA U Tak nainee). OmnpeneneHue cpelHed CKOPOCTH CKOJIbKEHUS Opycka WIM IIapuka Io
HaKJIOHHOM mIockocTu. OmpeneneHue MmIOTHOCTH TBEPAOro Ttena. ONBITH, JAEMOHCTPUPYIOIIHE
3aBUCHUMOCTh pacTsbKeHUs (J1ehopMalui) NPYKUHBI OT MPUIIOKEHHOHN CUJIbl. OTBITHI, IEMOHCTPUPYIOIIHE

3aBUCUMOCTD CUJIbI TPCHUA CKOJIBXKCHUSA OT BE€CaA TCJIA U XapaKTECpa COIIPHUKACAIOIINXCA HOBerHOCTeﬁ

dusnueckue SBICHUS B npupoac: NpuMeEpbl ABUKCHUA C PA3JIMYHBIMHA CKOPOCTSMU B JKMBOM M HEKUBOM

IIPUPOJIE, IEUCTBUE CUJIBI TPEHUS B IIPUPOLE U TEXHUKE

TexHuyeckue yCTporucTBa: TUHAMOMETP, MOAIINITHUKA

TIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEHN 11 TA30B

4.1 Hasnenue TBEporo Tena. CrnocoObl YMEHBIIEHHSI U YBEJIMYECHUS 1aBJICHUS

4.2 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUsI Ta3a OT 00bEMa, TeMIiepaTyphl

A3 Ilepenaya naBneHUs TBEPABIMM TEIaMH, KUIAKOCTAMM M razamu. 3akoH Ilackansa. IIneBmaTmueckue
' MaII1HbI

A4 3aBUCUMOCTD JABJIEHUS KUJIKOCTH OT IiyOuHBbl. ['napocraTnueckuii napanokc. CooOuiaromuecs cocyabl.
' I'mppaBnuueckre MEXaHU3MBI

45 Atmocdepa 3emin u atmocepHoe aapneHue. [IpHuuHbI CylecTBOBaHHS BO3AYIIHOW 000JI0UKH 3eMIIH.
' OneiT Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO 1aBJICHHUS OT BBICOTHI HaJl YPOBHEM MOpS

4.6 N3mepenue atmocdepHoro aasienus. [IpubGopsl 115 u3mepenus atMocepHOro J1aBaeHUs

A7 JleiicTBrE KUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITankuBaromas (apXxumenaoBa) cuia. 3akoH
' Apxumena

4.8 IInaBanue ten. Bo3nyxomnnaBanue

4.9 [IpakTrueckue pabOTHI:




HccnenoBanne 3aBHCMMOCTH Beca Tella B BOAE OT 00BbEMa MOTpYXEHHOW B JKMIKOCTh YacTH Tela.
Onpenenenre BBITAJIKUBAIOMICH CHUIIbI, ACHCTBYIONIEH Ha TeJO, MOrpy:KEHHOE B KUAKOCTh. [IpoBepka
HE3aBUCHUMOCTH BBITAJKUBAIOUIEH CUJIBI, ICUCTBYIOIIEH HA TEJIO B JKUJKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIKE 3aBUCUMOCTD BBITAJIKHBAIOIIEH CUJIBI, IEHCTBYIOIIEH HA TENO B )KUJIKOCTH, OT 00bEMa
MOTPY>KEHHOM B JKUJKOCTh YaCTU TeJla U OT IJIOTHOCTHU KUJIKOCTU. KOHCTpyHMpoBaHUE apeoMeTpa WIH

KOHCTPYUPOBAHUE JIOAKU U OIIPCACIICHUC eé I‘py30HOI["béMHOCTI/I

4.10

411

dusnueckue SBICHHUS B IPUPOEC: BIUSIHAE aTMOC(EPHOTo TaBICHUS HA )KUBOW OpPraHu3M, IUIaBaHUE PHIO

TexHUYeCKUEe yCTPOUCTBA: COOOMIAIONINECS] COCYBI, YCTPOMCTBO BOJOMPOBO/IA, THIPABINICCKUH TIpece,

MaHOMeETp, 0apoMeTp, BEICOTOMED, MOPIIHEBON HACOC, ApEOMETP

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckasi pabota

5.2 MexaHnueckas MOIHOCTb

5.3 [TpocThie MeXaHU3MBI: pbIvar, OJIOK, HAKIIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBECHSI pplyara

5.4 [IpumeHneHue nmpaBuiia paBHOBECHS pblyara K 0JIOKy

- «30710TOC TIPABHUIIO» MEeXaHUKH. KoappHUIHMeHT mone3Horo AecTBUS MeXaHu3MOB. [IpocThie MeXaHN3MBI
' B OBITY M TEXHHKE

5.6 [ToTenuumanpHast SHEPTUU TeEJA, MOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sHeprust

5.8 [TonmHast MexaHn4eckast SHEpTus. 3aKOH U3MEHEHHS U COXPAHEHUSI MEXaHUYECKOW SHeprun

59 [IpakTuueckue pabOTHI:




Ompenenenue pabOThl CUIIBI TPEHHS TPU PABHOMEPHOM [IBIDKEHMM TeJla [0 TOPU3OHTAIBHOMN
noBepxHoctu. MccnenoBanue ycinoBui paBHoBecusi pbryara. M3amepenue KIIJ[ HakIOHHON TIUIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTrUuun

5.10 dusnyueckue ABJICHUS B IPUPOJIS: PHIYATrH B TEJIC YEJIOBEKa
511 TexHUUeCKUe YCTPOUCTBA: phlyuar, MOABMKHBIA U HETIOBHKHBIN OJIOKH, HAKIIOHHAS TUNIOCKOCTh, TPOCTHIC
' MEXaHU3MBI B OBITY
8 KUIACC
Kon
Koxa 3s1emenTa IIpoBepsiemble 3JIeMeHTHI COJEPKAHUSA
pa3jaena
TEITJIOBBIE ABJIEHU A
6.1 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKON TEOpUH CTPOCHHS BemlecTBa. Macca W pa3Mepbl
. MoJieKys. OIBITHL, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHHS MOJIEKYIIPHOKHHETUIECKON TEOpUHU
6.2 Mogenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSTHUM BeniecTBa. Kpucramnudyeckue u aMopHbIe Tena
63 OObsicHeHMEe  CBOMCTB  ra3oB, JKMAKOCTE M TBEPABIX TEI HAa  OCHOBE  IOJOXEHUH
6 ' MOJICKYISIPHOKHHETUIECKOH TEOpUH
6.4 CMaunBaHUE U KaITWJUISIPHBIC SBJICHUS
6.5 TennoBoe pacupeHue U CKaTHe
6.6 Temmeparypa. CBsi3b TEMITEPATYPBI CO CKOPOCTHIO TETIOBOTO JIBUKECHUS YaCTHI
6.7 Buytpennsis sneprusi. CriocoObl n3MeHeHHs BHYTPEHHEH SHepruu: TeIionepeada u CoBepieHne padoTol
6.8 Buap! Terionepeaayn: TEIUIONPOBOIHOCTD, KOHBEKIIHS, U3TyICHUE




6.9

KonndecTBO TEIIIOTHI. Y,Z[CJ'II)HaH TEIIOEMKOCTh BEIECTBA

6.10 TemooOMeH ¥ TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO OallaHca
6.11 [TnaBneHne 1 OTBEpACBAHNE KPUCTALTMYECKIX BEIIECTB. Y AeTIbHAs TEIUIOTA TUIABICHUS
512 [TapooOpa3zoBanne u koHumeHcanus. Mcmapenuwe. Kunenwe. YnenbHas Temiota mnapooOpa3oBaHUs.
' 3aBHCUMOCTh TEMIIEPATyPhl KUTICHHSI OT aTMOC(HEPHOTO JaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 DHeprus TOIMBA. Y 1eJbHasl TEMJI0Ta CrOPAHUS
615 [Mpuniuner padotsel TertoBbix auratencit KIT/I TermnoBoro neurarens. TeruioBble IBUTATENN U 3alllATa
' OKpY’KaroIen cpeibl
6.16 3aKOH COXpaHEHUs U MpeBpaIleHHs SHEPTHH B TEIIOBBIX Mpolieccax
[IpakTuueckue paboThI:
OnbITh IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MTPUTSKEHHUS.
OMBITHI 1O BRIPAIIMBAHUIO KPUCTAIIOB IIOBAPEHHOW COJIM MITH caxapa.
OnbITH IO HAOJIIOICHUIO TETIOBOTO PACIIMPEHHSI Ta30B, KHUIKOCTEH M TBEPIIBIX TEII.
Onpenenenne AaBIeHUS BO3yXa B OaJUIOHE IITIPHUIIA.
6.17 OmnBITHI, AEMOHCTPUPYIOLIME 3aBHCUMOCTH JaBICHUS BO3IyXa OT ero o0béMa M HarpeBaHHs WU

OXJIAKICHUSL.
[TpoBepka runoTe3pl TMHEHHON 3aBUCUMOCTH JTTUHBI CTOJIONKA KUJKOCTH B TEPMOMETPHUUYECKON TPYyOKe
OT TEMIIEPATYPHI.
Habmoienue n3MeHeHus: BHyTpEHHEH SHEprUu Tea B pe3ynbTare TeIuionepeayd U paboThl BHEITHUX

CHII.




6.18

6.19

HCCJ’ICI{OBaHI/Ie SIBJICHHUS TEIJI000MEHa IIpru CMCIIMBAaHUN XOHOHHOﬁ u I‘Opﬂ‘l@fl BOJBI.

OnpeneneHI/Ie KOJIM4YECTBa TCILIOTBI, IIOJIYYE€HHOI'O BOHOﬁ IIpu TemI000MeHE ¢ HarpeTbiM

MCTAJUNIMYCCKUM HUJIMHIAPOM.

Omnpenenenue yneiabHON TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue mporecca UCIapeHus.
OnpeneneHre OTHOCUTENIBHOM BIAKHOCTH BO3yXa.

Onpez[eneHHe YHGHBHOﬁ TCIIJIOTHI IIJIaBJICHHUA JIbJA.

dusnyeckue SABICHHUS B NPUPOJE: IOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHBIE SIBICHUS B IPUPOJIE,
KpUCTAILJIBI B Ipupoze, uznydenue ComHila, 3aMep3aHue BOJOEMOB, MOPCKHUE OpH3bL; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera.

TexHuueckue yCTpOoMCTBA: KalMIUISAPHI, IPUMEPBI UCIIOIB30BaHUs KPUCTAIIIIOB, KUIKOCTHBIM TEPMOMETD,
JATYUK TEMIIEpaTyphl, TEPMOC, CUCTEMAa OTOTUICHHSI IOMOB, TUTPOMETPHI, ICUXPOMETP, TapoBasi TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnekTpusanus Ten. /[Ba posa aneKTpUiecKux 3apsiioB

- BsanmonetictBue 3apsokeHHbIX Tel. 3akoH KyrnoHa (3aBUCHMOCTb CUITbI B3aUMOJIEHCTBHUS 3apsKEHHBIX TEMT OT
- BEJIMYHMHBI 3aPS/I0B U PACCTOSHHS MEXKTY TeTIaMHU)

73 Onektpuueckoe nose. Hanpsok€HHOCTH AnekTpuyeckoro noss. [IpuHIMN cynepno3uuu 3IeKTpUIecKuX
- noJiel (Ha KaueCTBEHHOM YPOBHE)

24 Hocurenu »saekTpuyeckux 3apsgoB. OJEMEHTapHbIM 3yekTpuueckui 3apsia. CTtpoeHue aroma.

[TpOoBOTHUKY M AUDIIEKTPUKH




7.5

3aKOH COXpaHEeHHMsI SJIEKTPUUECKOTO 3apsiia

7.6 DNEeKTpUUECKUN TOK. Y CJIOBHSI CYILIECTBOBAHUS 3JIEKTPUUECKOIO TOKA. VICTOUHMKHM OCTOSIHHOTO TOKa

27 JlelicTBUS 3IEKTPUYECKOT0 TOKA (TEIIOBOE, XUMUUYECKOE, MArHUTHOE). DIIEKTPUUECKHM TOK B HKHUJIKOCTSIX
- U raszax

7.8 Onexrpuueckas nenb. Cuina Toka. JNEKTPUYECKOE HaIIPSHKEHNE

7.9 ConpoTuBieHHE IPOBOJHUKA. Y IEIbHOE COIIPOTUBIICHUE BELLIECTBA

7.10 3akon Oma aJig y4acTka 1enu

7.11 ITocnenoBarenbHOE U MapajuIENbHOE COEJUHEHUE IPOBOJHUKOB

7.12 PaboTa 1 MOIIHOCTH AJIEKTpHUYECKOro Toka. 3akoH [[xoymns — Jlenna

7.13 DNeKTpUYecKHe e U MOTPEeOUTENN JIEKTPUIECKON IHeprun B ObITy. KopoTkoe 3amblkaHne

7.14 [TocrositHHBIE MarHUTHI. B3anuMoielicTBIE IOCTOSIHHBIX MATHUTOB

7.15 MaruntHoe nosie. MaraHuTHOeE 110JIe 3eMJIM U €r0 3HAUECHHE U )KU3HU Ha 3eMIile

7.16 OmneiT OpcTena. MarHuTHOE 1oJIe JIEKTPUYECKOro Toka. [[puMeHeHne 3JeKTPOMarHuToB B TEXHUKE

717 JleiicTBE MarHUTHOrO NOJs Ha MPOBOJHUK C TOKOM. OJIEKTPOJBUIaTeNb IOCTOSHHOIO TOKA.
' Hcnonp30BaHne 51eKTpOABUraTeNIel B TEXHHYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

7.18 Oneitel @apanes. SBnenue snekrpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna

719 OnektporeHepatop. CrnocoObl  HOMy4YeHUS  AIEKTPUYECKOM  AHEpruM.  DJNEKTPOCTAaHLIMU  Ha
' BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH

720 [TpakTnyeckue paboOTHI:

OMBITHI 110 HAOTIOACHUIO JICKTPHU3AIUN TEJ HHAYKIIMEH U MPYU COMPUKOCHOBEHHH.




HccenenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA IPOBOJHUKH U IU3JIEKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepenue u peryampoBaHie CUIIbI TOKA.

H3mepenne u peryampoBaHue HAPSKEHHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 pe3UCTOp, OT CONPOTHUBICHMS PE3UCTOpA U
HaIPSKEHUsS HAa PE3UCTOPE.

OnbIThL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh 3JIEKTPUUYECKOTIO CONPOTUBIIECHUS IPOBOJHUKA OT €ro JJIMHBI,
IJIOIIAIY IIOTIEPEYHOT0 CEYEHUS M MaTepHaIa.

IIpoBepka mpaBuia CHOKEHUS HANPSKEHUM TPH MOCIEAOBATEIBHOM COCIMHEHUU JIBYX PE3UCTOPOB.
[TpoBepka mpaBuma JUisi CUJIBI TOKA MIPH MApaUIeTbHOM COEIMHEHUH pe3nucTopoB. OmpeneneHne padboTh
3JIEKTPUYECKOTO TOKA, HIYIIEro uvepe3 pesuctop. OnpeneneHue MOIIHOCTH JJIEKTPUUECKOro TOKa,
BBIZICIIIEMOM Ha pesucrope. lccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, MIYIIETO YE€pe3 JIAMIIOYKY, OT
HanpsbkeHus: Ha Hed. Omnpenenenne KIIJ[ narpeBarens. MccriemoBanue MarHUTHOTO B3aUMOJCHCTBUS
MOCTOSTHHBIX MarHuTOB. V3ydeHHe MarHUTHOTO TOJS MOCTOSHHBIX MAarHUTOB MPH UX OOBEIWHEHUH U
paznenenun. HccnenoBaHnue AEMCTBUSL BJIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTpenKy. OIBITHI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh CUJIbI B3AMMOJECHCTBHS KATYIIKKU C TOKOM M MarHUTa OT CHJIBI TOKA U
HamnpaBJIeHUsT TOKAa B KaTymike. M3ydeHune neWcTBHS MArHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM.
KoHnctpyupoBanue u usydeHue paboTsl snektpoasurarens. Mamepenne KIIJ snexTpoaBurarensHoi
ycTaHOBKHU. OTBITHI 11O UCCIET0BAHUIO ABJICHUS AJIEKTPOMATHUTHON UHYKIIMU: UCCIIEIOBAHNE U3MEHEHU

S3HAYCHUA U HAIIPABJICHUA WHAYKIIMOHHOI'O TOKA




7.21

7.22

duznyeckue SBICHHSI B npupoaec: OSJICKTPUUCCKUE SABJICHUA B aTMOC(bepe, OJICKTPHUYCCTBO KHBBIX
OpraHu3MOB, MarHuTHOC I10JIC 3CMJ'II/I, I[pCfI(b IMOJIFOCOB, POJIb MArHUTHOI'O IIOJIA AJIA KU3HU Ha 36MJIC,

MMOJIIPHOC CUSAHUC

TexHuyeckue ycTpoMCTBa: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUYUK AIEKTPUUECKOU
SHEPruH, OBJIEKTPOOCBETHTENbHBIE MPHOOpPHI, HarpeBaTelbHBbIE  JJIEKTPONPUOOPHl  (TIpUMEpHI),
ANEKTPUYECKUE TPETOXPAHUTENH, JJIEKTPOMArHUT, AJICKTPOJBUTaTEIb IMOCTOSIHHOTO TOKa, TeHepaTop

IIOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kon snementa [IpoBepsiembie 37IEMEHTHI COAEPKAHMS
paszznena
MEXAHUWYECKUE SABJIEHUA

8.1 Mexannueckoe ABuxkeHue. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCUTEIBHOCTh MEXAHUUECKOTO JIBHYKEHUS
8.3 PaBHOMEpHOE TPAMOIIMHEMHOE JBUKEHUE

8 8.4 HepaBHomepHoe mnpsmonuHeliHoe JBuWKeHue. CpenHsass M MIHOBEHHass CKOpPOCTh Tella Ipu

' HEpPaBHOMEPHOM JIBI)KCHHUH

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSAMOJIIMHENHOE ABUKEHUE
8.6 CBo6oaHoe manenne. OnbITel [ anumes
8.7 PaBHOMepHOE aBMKEHHE MO OKpPYKHOCTH. [lepmon m yactora oOpamieHus. JIuHelHas u yrioBas

ckopoctu. LleHTpocTpeMUTENEHOE YCKOPEHUE




8.8

IIepssiii 3akoH HproToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperwnii 3akon HeroToHa

8.11 [TpuHIIUTT CYTIEPITO3UITIH CHIT

8.12 Cuna ynpyrocru. 3akoH ['yka

8.13 Cuna TpeHus: cujia TPeHUs CKOJIbKEHUS, CUJIa TPEHUS IOKOs, APYrie BUbI TPEHUS

8.14 Cuna TSKeCTH U 3aKOH BCEMUPHOT'O TATOTEHHS. Y CKOpEHHE CBOOOJHOIO MaICHUS

8.15 Jewxenue mnanet Bokpyr Comnna. [lepas kocMuueckast ckopocts. HeBecOMOCTh U ieperpy3ku
8.16 PaBHOBecue MarepuanbHO TOUKH. AOGCOIIOTHO TBEPOE TEIIO

8.17 PaBHOBecHe TBEPIOTO TENa € 3aKPEIUIEHHON OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TsxecTn
8.18 HNmnynsc Tena. U3menenne nMirynsca. MIMnyinbce cuisl

8.19 3aKOH COXpaHCHHS HMITYJIbCA

8.20 PeakTuBHOE IBM>KEHNE

8.21 Mexanuueckasi paboTa 1 MOLUTHOCTb

8.22 Pabora cun tsxectu, ynpyrocti, TpeHus. CBs3b SHEpruu U paboThl

8.23 [TorennmaneHast SHEPTHs TeJa, MOJAHATOTO HaJl OBEPXHOCTHIO 3eMIIH

8.24 [loTenumanpHas 3HEPIrUst CxKATON MPYKUHbI

8.25 Kunetnueckas sneprust. Teopema o KHHETHUECKON SHEPTUU

8.26 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUU

8.27 [TpakTuueckue pabOTHI:




8.28

Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHUS OpyCKa WM IBUYKEHUS LIaprKa 110 HAKJIOHHOM IJIOCKOCTH.
Onpenenenne ycKOpeHus Tella IIPU PaBHOYCKOPEHHOM JIBHYKEHUH 110 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCHMMOCTH IYTH OT BPEMEHH INPU PABHOYCKOPEHHOM JBIDKEHHH O€3 HavyaabHON
CKOPOCTH.

[IpoBepka runoressl: €ciy Npu PaBHOYCKOPEHHOM JBMKEHUH 0€3 HayaJIbHON CKOPOCTH ITyTH OTHOCSTCS
KaK psil HEUETHBIX YUCEN, TO COOTBETCTBYIOILME IIPOMEKYTKU BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMaJIbHOTO JaBieHus. OnpezaeneHue
ko3 dunmeHTa TpeHus ckonbxkeHus. Onpenenenne KECTKOCTH MpyXuHbl. Onpenenenne padboThl CHIIBI
TPEHUsl NPH PABHOMEPHOM JIBUKEHUU Tejla MO FOPU30HTAIbHOM moBepxHocTH. OnpeneneHue paboThl

CWJIBI YIIPYTOCTH IIPU MOABEME IPy3a C UCIOJIb30BAaHUEM HEMOABUKHOTO U MOJIBUYKHOTO OJIOKOB

du3nyeckre SBICHUS B npupoac: MpUIWBbBI W OTJIHWBBI, ABHMXXCHHUC IIJIAHCT ConHeyHon CUCTEMBI,

PCAKTUBHOC ABUKCHUC )KUBBIX OPTraHU3MOB

8.29

TexHuueckue YCTpOﬁCTBaZ CIIMAOMCETP, AATYHUKHU ITOJIOKCHHUSA, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1 KonebarenbHoe npmkenue. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHHIl: TEpUO/I, 4aCTOTa, aMILIUTY 1a

9.2 MaremaTtrueckuii U Ipy>KHUHHBIN MasTHUKH. [IpeBpaliieHue sHepruu npu KoiaedaTeTbHOM ABHKEHUN

9.3 3aryxatomue konaebanus. BerHyxaennbie konedanus. Pezonanc

0.4 Mexanuyeckre BoOJHbI. CBOMCTBA MEXaHMYECKHX BOJH. [IpopoJsibHbIE W MOINEpeYHble BOJIHBL. J[mMHA
' BOJIHBI U CKOPOCTB €€ pacrpocTpaHeHusl. MexaHnuecKre BOJIHbBI B TBEPAOM TeJlE€, CEICMUYECKUE BOJIHBI

9.5 3ByK. 'poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3ByKa

9.6 Wndpas3Byk u yapTpa3zByk

9.7 [IpakTuyeckue pabOTHI:




Omnpeznenenne 4acTOTHI U MEPHOAA KOIeOaHUH MaTeMaTHYeCKOr0 MasiTHUKA.

Omnpenenenne 4acToThl U Mepruoia KoiaeOaHui Npy>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH TEepHOJa KOJICOAHWH MMOJIBEIIEHHOTO K HUTH TPy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCMMOCTH Tepuojia KojJeOaHui MpYKUHHOTO MasTHHKA OT Macchl rpysa. IIpoBepka
HE3aBUCHMOCTH TIepHoJa KoJIeOaHWW Trpys3a, MOJBEHIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTH

IIPY>XXUHBI. I/ISMepeHI/Ie YCKOPCHUA CBO6OI[H01"O maaCHu:A

9.8

duznueckre SABICHUSI B npupoac: BOCHPUATHEC 3BYKOB KHMBOTHBIMH, 3CMIICTPSACCHUC, ceiicMuuecKue

BOJIHBI, HYHAMH, 3X0O

9.9

TexHuueckue YCTpOﬁCTBaI OXO0JIOT, UCITIOJIb30BAHUC YJIbTPAa3BYKa B 6LITy 1 TCXHHUKC

10

11

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJEeKTPOMAarHUTHOE MoJe. DJIEKTPOMAarHUTHbIE BOJHBI. CBOWMCTBA 3JEKTPOMAarHUTHBIX BOJIH

10.2 [IIkana 371€eKTPOMarHUTHBIX BOJIH

10.3 DnexTpoMarHuTHas mpupojaa ceera. CkopocTh cBeTa. BoiaHOBbBIE cBOliCTBaA cBETa
[IpakTuueckue paboOThI:

10.4
N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TenedoHa

105 @dusnueckue SBICHUS B MpHUpoJe: OHOJIOrMYeckoe JelcTBHE BUAMMOTO, YIbTPa(HOIETOBOIO U

' PEHTIE€HOBCKOIO U3Ty4eHUHN
10.6 TexHuuyeckue ycTpoHcTBa: UCHOIb30BaHUE DJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE ABJIEHU A

111 JIyueBast monens cBera. MIcTOUHMKM cBETa

11.2 [IpssMonMHENHOE pacpOCTPaHEHHUE CBETA

11.3 Otpaxxenue cera. [Tnockoe 3epkano. 3akoH OTpakeHHUs CBETa




12

11.4 [Ipenomiienue cBera. 3akoH npesnomMieHus ceera. [lonHoe BHyTpeHHEe OTpakeHUe CBETa
11.5 Jlunza. Xop rydeit B JInH3e
11.6 Onrrueckas cuctema ¢oToarmapara, MUKpPOCKOIA U TeJIeCKoma
11.7 ['ma3 kak ontuyeckas cucreMa. bin3opykocTh U AabHO30PKOCTh
118 Paznoxenne 6enoro cera B ciekTp. OnbiTel HetoToHa. CliojkeHHEe CHeKTpaibHBIX 1BETOB. Jlucnepcus
' CBETa
[IpakTryeckue paboOTHI:
HccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHHsI CBETOBOTO JIyua OT yrija MajaeHusl.
W3ydeHne XapakTepuCTHK H300pakeHUs IIPeIMETa B INIOCKOM 3epKalie.
HccnenoBaHue 3aBUCHMOCTH yTJIa MPEJIOMIICHHS CBETOBOTO JIy4a OT YyIJIa MaJieHus Ha TPaHUIIE «BO3AYX
11.9 — CTEKJIO».
[Tomyuenue n300pakeHUll ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenerne HOKYCHOTO PACCTOSHUS M ONTUICCKON CHITBI COOMPAIOIIEH JIMH3HI.
OMBITHI MO PA3JI0KEHUIO OEIOT0 CBETa B CIEKTP.
OMBITHI IO BOCTIPUSATHIO I[BETA TIPEMETOB TP UX HAOTIOJICHUH Yepe3 [IBETOBbIC (PHIBTPHI
11.10 Ouznyeckue sBiIeHUs B mpupoje: 3atMeHus Comuia u JIyHBI, IIBEeTa Tel, ONTHYECKHE SBICHUS B
' atMocdepe (1BeT Heba, pepakiius, paayra, MUPax)
11.11 TexHU4ecKne yCTpoiCTBA: OYKH, IEPUCKOI, (OoTOAIapaT, ONTUIECKHE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
121 OmnsiTel Pezepdopaa u miianerapuas Mojens atoma. Mozens atoma bopa
12.2 Hcnyckanue u noronieHue cBeta atomoM. KBaHThI. JInHeWuaThie CIEKTPBI
12.3 PagnoaktuBHOCTB. AJb(a, 6eTa- U rTaMMa-u3ITydeHHs




12.4

Crtpoenue atoMHoOrO sipa. HykinonHas Mozens aTOMHOTO siipa. M30Tonsl

12,5 PannoaxTtuBHble npespaiueHus. [lepuon nomaypacnana aTOMHBIX g1ep

12.6 SAnepHble peakuuy. 3aKOHbI COXPAHEHUS 3apsI0BOI0 U MaCCOBOTO YHCE

12.7 OHeprus cBsi3M aTOMHBIX siziep. CBs3b MacChl M SHEPTHU

12.8 Peakuuu cunTtesa u nenenus siaep. Merounnku sHepruu CoslHLA U 3BE3]

12.9 Snepnas sHepreruka. /leiicTBue paanoakTUBHBIX U3IYYE€HUH HA )KUBbIC OPraHU3MBbI
[TpakTuyeckue paboOTHI:

1210 HabumroneHre CrulomHbIX U IMHEWYAThIX CIIEKTPOB U3IYUEHHUSL.

' HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI TIO TOPMO3HOMY ITyTH (110 poTorpadusim).

N3mepenue painoakTuBHOro hoHa
@dusnueckue SBIEHUS B MPUPOJE: €CTECTBEHHBIH pPaJUOAKTUBHBIA (OH, KOCMHUYECKUE Jy4H,

12.11 PaaMOaKTUBHOE U3JIYYEHHE IPUPOJIHBIX MUHEPAIIOB, IEUCTBUE PaINOAKTUBHBIX U3JIy4EHUU HA OPTraHNU3M
YeJloBeKa

12.12 TexHHUEeCKHEe YCTPONCTBA: CIIEKTPOCKON, MHIMBUAYalIbHBIN JO3UMETp, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOI OBPA3OBATEJIBHOM
IMPOI'PAMMBbI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Kon

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pPe3yJibTaTaM 0a30BOr0 YPOBHS OCBOCHHUSI OCHOBHOM
NPoBePSIEMOro .

o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT0 0011ero o0pazoBanus Ha ocHoBe PI'OC
TpeOoBaHUSA

[Tonnmanue ponu GU3MKU B HAYYHOU KapTHHE MUPA; CHOPMUPOBAHHOCTH 0A30BbIX MPECTABICHUN O 3aKOHOMEPHOM
CBSI3U W TIO3HABAEMOCTH SIBIICHHUH MPHPOJIBI, O POJIH SKCIIEPUMEHTa B (PHU3HKeE, O CHCTEMOOOpa3yroniel poin (Gpu3nku
1 B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTH, 00 3BOIIONUU PU3NUYECKUX 3HAHUN U UX POJIU B LIETTOCTHOM
€CTECTBEHHOHAyYHOW KapTHHE MHpa, O BKIJIAJE POCCUICKUX U 3apyOexHbIX Y4EHBIX-(PU3UKOB B pa3BUTHE HAYKH,

00BsICHEHHE MMPOLECCCOB OKPYKAIOIICTO MHUPA, PA3BUTHC TEXHHUKU U TEXHOJIOTUI

3HaHMUs O BHUJAX MaTepuu (BELIECTBO U IOJIE), O JBIKEHUHU KaK croco0e CYIIecCTBOBAaHUS MaTepuu, 00 aTOMHO-
MOJICKYJIIPHON TEOpUU CTPOCHMSI BEMIECTBA, O (U3MYECKON CYIIHOCTH SIBICHHH MPUPOIAbI (MEXaHUUYECKHX,
2 TEIJTIOBBIX, 3JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHHUE PA3IN4aTh SIBJICHUS 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIIBITOB, JACMOHCTPUPYIOIIMX JaHHOE (U3UYECKOE SIBJIICHHE, YMEHUE pacClO3HaBaTh IPOSBICHUE

HU3YUCHHBIX (I)I/ISI/I‘-ICCKI/IX SIBIICHUH B OKpYyXKaromeM MHUPE, BBIACIAA UX CYHICCTBCHHBIC CBOMCTBaA (HpI/I3HaKI/I)

Brnagenue ocHOBaMM MOHSATUHHOTO amnmapaTa ¥ CHMBOJIMYECKOTO s13bIKa (PH3UKU U UCTIOJIH30BAHHUE MX JUIS PEIICHUS
3 y4eOHBIX 3aJa4; yMEHHE XapaKTepU30BaTh CBOWCTBAa Tes, (U3UYECKUE SIBICHUS M TPOIECCHI, HCIOIb3YS

(bYHI(aMCHTaJ'IBHBIC N OMIIUPHUYCCKUC 3aKOHBI

4 YMeHure onmceIBaTh HN3YUCHHBIC CBOMCTBA TN U (1)I/I31/I‘—IGCKI/IG SABJICHUS, UCIIOJIB3Ys (1)I/I31/I‘—IGCKI/IG BCJIMYNHBI

Bnanenue ocHoBaMu METOI0B HAYYHOT'O TO3HAHUS ¢ YYETOM COOIIOACHUS TPABHII O€3011aCHOTO TPpYy/a: HaOIIoIeHe

(U3NIECKUX SIBIICHHIMA:




YMEHHE CaMOCTOSITENIbHO COOMpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY W3 JaHHOrO Habopa o0opynoBaHHUS 10
WHCTPYKIIUHU, OMUCHIBATh XOJ] OIBITA U 3aITUCBHIBATH €T0 PE3YIIbTAThI, POPMYIUPOBATH BHIBOJIBI,

MPOBEJICHUE MPSAMBIX U KOCBEHHBIX HW3MEPEHHH (M3MUECKUX BEIWYMH: yMEHHE TIUIAHUPOBAaTh W3MEPCHUS,
CaMOCTOSITEIILHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY 110 MHCTPYKIIUH, BBIUUCIISATH 3HAUCHHE BEITMYMHBI H
aQHATM3UPOBATH IMOTYICHHBIE PE3YJIBTATHI ¢ YIETOM 3aJaHHOMN MOTPEITHOCTH Pe3y/IbTaTOB U3MEPCHHIA,

MIPOBEJICHUE HECJIOKHBIX 3KCIIEPUMEHTAILHBIX HCCIICIOBAaHUI; CaMOCTOSTEIBHO COOMPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY W IMPOBOJUTH HCCIEAOBAHUE M0 WHCTPYKIUH, MPEACTABIATH MOJYICHHBIC 3aBUCUMOCTH (PH3UICCKHIX

BCJINYHMH B BUJIC Ta6J'II/IIl u Fpa(l)I/IKOB, YUYHUTBIBATb NOTPCIIHOCTH, A€J1aTh BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

[TonnmaHue xapaKTepHBIX CBOMCTB (pU3MUECKUX MOJeNnel (MaTepuanbHasi Touka, a0COII0THO TBEPOE TEJI0, MOAEIN
CTPOEHUS T'a30B, )KUJIKOCTEH U TBEPABIX TeJ, IUIAHETapHas MOJEIb aTOMa, HYKJIOHHas MOJeJb aTOMHOIO 1pa) U

YMEHHE MPUMEHSATh UX JJIs1 O0BSCHEHUS PU3NYECKUX MTPOLIECCOB

VYMeHue oO0BICHSITH (1)I/ISI/I‘~IGCKI/I€ IMponeCChl U CBOMCTBA TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaIII/II\/II IIPaKTUKO-
OPHUCHTHPOBAHHOI'O XapaKTEpa, B YaCTHOCTU, BBIABJIATH NPHUYINHHO-CICACTBCHHBIC CBA3H U CTPOUTH 00BSICHEHHE C

OTIOpOI Ha U3yUYEHHBIE CBOMCTBA (PU3NUECKUX SABICHUM, (PHU3HUECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIETH

YMmenue pemath pacué€THble 3afaun (Ha Oaze 2 — 3 ypaBHEHMIl), MCIONb3Yys 3aKOHBI U (DOPMYIIbI, CBSA3BIBAIOIINE
¢u3nyeckue BEIMYUHBI, B YaCTHOCTH, 3alMCBHIBaTh KPAaTKOE YCIOBHE 33Ja4M, BBIABIATH HEAOCTAIOIIUE JaHHbBIE,
BBIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE Ui €€ PEelleHUs, UCIOJB30BaTh CIIPABOUHbIE JAaHHBIE, IPOBOJUTH
pacué€Tbl M OLEHUBATh PEATTUCTUYHOCTH MOJIYYEHHOTO 3HAYeHHs (PU3MUYECKON BEIMYMHBI, YMEHHUE ONPEAEIThH
pa3MepHOCTh GU3UYECKON BETMYNHBI, TOJIYYEHHON MPU PEeLICHUH 331a4U

YMeHue xapakTepu3oBaTh MPHUHILMIBI JEHCTBHUS TEXHUYECKUX YCTPOMCTB, B TOM YHCIE OBITOBBIX MPHUOOpPOB, U

MPOMBIINIJICHHBIX TCXHOJOIMYCCKUX MPOHECCOB IO HX OMUCAHUIO, HCIIOJIB3YSA 3HAHUA O CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX

SIBJICHUH ¥ HEOOXO0IMMBIE (PU3UIECKUE 3aKOHOMEPHOCTH




10

YMeHue UCIOIb30BaTh 3HAHUS O (PM3MUECKUX SIBJICHUSX B TIOBCETHEBHOW JKU3HU IS oOecreueHusi 0€30MacHOCTH
pu oOpamieHny ¢ OBITOBBIMU MPUOOpPAMHU M TEXHHUUECKUMU YCTPOWCTBAMHU, COXPAHEHHUS 370POBbS U COOIIOACHMUS
HOPM JIKOJIOTHYECKOTO TIOBEJICHUSI B OKPYXAIOMICH cpejie; MOHUMaHNe HEOOXOAUMOCTH MPUMEHEHHS JTOCTHKEHUN

(bl/I3I/IKI/I 1 TEXHOJIOTHI I paliliOHAJIbHOI'O IIPUPOAOIIOJJIB30BaHUSA

11

OmnbIT TOMCKa, MpeoOpa3oBaHusl W TMPEACTaBICHUS WHPOpManuu (PU3MYECKOTO COAEpKaHHs C HCIOJIb30BaHHEM
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN; YMEHHUE OLIEHUBATH JIOCTOBEPHOCTH MOIYYEHHON HMH(pOpMaLuu
HAa OCHOBE MMEIOUINXCS 3HAHUN M JIOTTOJTHUTEIBHBIX HICTOYHUKOB; YMEHHE HCIIOJIb30BATh MTPH BHITOJIHEHHH y4eOHBIX
3aJlaHuil Hay4YHO-TIOMYJSPHYIO JIUTEPATYpy (PU3UYECKOTO COJEp:KaHHWs, CIIPaBOUHBbIE MaTepuaibl, PECYpChl CETH
WuTepHer; Bnagenne 6a30BBIMU HAaBBIKAMHU MTPeoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYTYIO;
YMEHHE CO3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIICHHMS HAa OCHOBE MH(OPMALMU U3 HECKOJIBKHX

HUCTOYHHUKOB




IHHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D 11O ®PU3UKE

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

MEXAHWYECKUE ABJIEHUA

11

MexaHu4yecKkoe ABUKEHHE. MaTepI/IaJ'ILHaSI Touka. Cucrema orcuéra. OTHOCHTEIIFHOCTh JABUMOXKXCHUA

1.2

PaBHOMepHOE 1 HepaBHOMepHOE JBIkeHHe. CpenHss ckopocTb. PopMyrta I BBIYUCICHUS CpeiHel ckopocTh: V = S/t

1.3

PaBHOMepHOC HpHMOHHHeﬁHOC JBHXKXCHUC. 3aBHCHUMOCTh KOOpAWHAaThl TeEjla OT BPEMCHU B CJIy4a€ PABHOMCEPHOTO

Hp?[MOJ'II/IHef/'IHOFO JBHKXCHUA:

xX(1)=x,+vt
I'paduiku 3aBUCHUMOCTH OT BPEMEHU ISl TPOEKIIMU CKOPOCTH, MPOEKIMHU NEPEMEIIEHMs], ITyTH, KOOPJUHATHI IPH PAaBHOMEPHOM

HpHMOJ’IHHGﬁHOM JABWKCHUN

14

3aBHCHMOCTD KOOpAUWHATHI TE€JIa OT BpEMCHHU B CIIy4a€ paBHOYCKOPCHHOI'O HpﬂMOHHHeﬁHOFO JABHIKCHUA:

.

!la.
Sy(f)=vg, *f+ay=* =

-

@opMyIIbl ISl TPOESKIUU [TEPEMENIEHUS, POEKIINN CKOPOCTH U MPOEKINN YCKOPEHUS MTPU PABHOYCKOPEHHOM IMPSMOIMHENHOM

JABHKCHHNU

2

s, =yyt+a,.-—.
2

U_\'('f) =Upx T4, Z,

a. (f)=canst,

o] a3

2 2 _H
Usy Uiy a5y




I'paduku 3aBHCUMOCTH OT BPEMEHU JUISl TPOSKIIUHN YCKOPEHUs, IPOEKIIUU CKOPOCTH, IPOCKIIUHU TTEPEMEIIECHNUS, KOOPAMHATHI TIPU

PaBHOYCKOPCHHOM HpHMOJ’IHHGﬁHOM JABMXKCHUU

CBobonnoe maaenue. PopMyIibl, OMUCHIBAIOLINE CBOOOJHOE MAJCHHUE Teja MO BEPTUKAIHM (JABWKCHHE Teja BHU3 WM BBEPX
1.5 OTHOCHUTENIbHO MOBEPXHOCTU 3emin). ['paduku 3aBUCMMOCTH OT BPEMEHHU JJISl MPOEKIMH YCKOPEHUS, MPOEKIMH CKOPOCTH U

KOOPJAMHATHI TPU CBOOOHOM I1aJICHUH TeJIa TI0 BEPTUKAIH
CKopoCTh PaBHOMEPHOTO JIBHXKEHUSI TeJa IO OKpykHOCTU. HarnpaBienue ckopocTu.
dopmyra 171 BBIYUCICHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTHU U MEPUO]T OOpallleHus:

27R
V=TT

HCHTPOCTpeMI/ITeJIBHOC YCKOPCHHUC. HaHpaBJ‘IeHI/Ie HECHTPOCTPEMUTCIILHOTO YCKOPCHMUL. CDOpMYJ'Ia I BBIYHUCIICHUSA YCKOPCHUA:
1.6 a =2

CDOpMy.]'Ia, CBA3bIBAOMIAA IEPUOA U HACTOTY O6paH_IeHI/I$II

V= ?

Macca. ITnotHocts BemecTBa. @opmyiia sl BBIYUCICHUS TIJIOTHOCTH:

_m
1.7 P=7

1.8 Cuna — BektopHas gusnueckas BenuurnHa. CloskeHHe CUil




1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HerotoHna:
1.10 F=m-d
CoHanpaBiieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha TEJO

B3aunmoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,

1.11

TpCHI/Ie IMOKOA U TPCHUC CKOJIbKCHUS. CDopMyna JJI1 BBIYMCIICHUA MOAYJIA CUJIBI TPCHUS CKOJIBXKCHUSA!

F_=un-N

1.12 wp =

Hedopmarus Tena. Yrpyrue u Heynpyrue neopmaiuu. 3aKoH ynpyroi aedopmannu (3akoH ['yka):
113 F=k-Al

BcemupHoe Tarorenue. 3aKoH BCEMUPHOTO TSITOTCHHS:

My -1,
1.14 F=G.—=
. R =

Cuna 1sprecTu. Y CKOpeHHe CBOOOIHOTO MAICHHUS.

®opmyra 171 BBIYUCIEHUS CUITBI TSDKECTH BOJIM3H MOBepxHOCTH 3emiu: F = mg.




JBuxenue mianet Bokpyr Counnna. IlepBas kocMudeckast ckopocTs. HeBecoMocTh U eperpysku
Nmmynbc Tena — BeKTOpHas Gpu3ndecKas BEIHMYMHA.
1.15 =m0

I/IMHy.]'IBC cucteMsl Ten. I3MeHeHne HMITYJIbCA. I/IMHYJ'IBC CHIJIbI

3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEIl:
1.16 p=my +mh L =const
PeaktuBHOE IBUKCHUE

Mexannueckast padbora. @opmyra s BBIYUCICHUS PAOOTHI CHIIBL:

A=Fsoosc

MexaHnueckas MOIIHOCTb:
1.17

n=24
r

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. (DopMyna JIJISI BBIYUCIIEHUS. KUHETHYECKOM OHCPTHUHU:

HE)E
Ey=—r

1.18 TeopeMa 0 KHHETHYECKOMH SHCPIHUHU. (DopMyna JUISL BEIYMCIICHHS NOTeHINAIbHOM OHEPTUHU TCJid, MIOAHATOIO

HaJl 3eMIIEH:

E,= mgh




Mexanndeckast OHEpPIus:

E=E;.+E p
1.19 . o
3aKOH COXpaHEHUs1 MEXaHUYEeCKOH 3Heprun. @opMyiia sl 3aKOHA COXPAHEHHSI MEXAHUYECKOM SHEPIUU B OTCYTCTBUE CUJI
Tpenus: E = const.
[IpeBpaiiieHue MEXaHMYECKOW SHEPTUHU MPU HATUYUMUU CUIIbI TPEHUSL.
[IpocThie MexaHU3MBbI. «30JI0TOE TPABUIIO» MEXAHUKHU.
Peruar. Moment cuisr: M - FI.
VYcnoBue paBHOBECHS pbluara:
M, +M,+..=0
1.20
[ToasuxHbIN 1 HeOABWXKHBIHN O0510KU. KITJ[ mpocThix MexaHH3MOB,
n= Aumma
A—aarpaqe:ﬂ:ﬂaﬂ
JlaBiienure TBEPAOTO TENa.
dopMyna 17151 BBIYMCIICHUS 1aBJICHUS TBEPIOTO Tena:
»- F
1.21 S

JaBnenue raza. ATMocepHOe TaBiIeHHUE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.

dopmyra 1715 BBIYUCIICHUS JaBICHUS BHYTPHU KHUJIKOCTH:




p=pgh+p_,

1.22 3akoHn [lackans. ['mapaBnnueckuii mpecc
3akoH Apxumena. opmyia ajs ONpeAesIeHNs BHITAIKMBAOIIECH CUIIbL, IEUCTBYIOIIEH Ha TEJNO, MOTPYKEHHOE B )KUIAKOCTb MU
ras:
1.23
Fam =PEV
VYcnosue riaBanus tena. [ImaBanue cyoB U BO3AyXOIUIaBaHUE
Mexannueckue Kojiebanus. AMIUIATY/I, IEPHOJ] U 9acToTa Kosiebanuii. @opmyina, CBA3BIBAIOIIAS YACTOTY U MIEPUO]T KOJICOAHHIA:
1.24 1
YT
1.25 Matemaruueckuil U Npy>KUHHBIN MagTHUKH. [IpeBpalieHre sHepruu npu KonedaTeIbHOM JIBUKEHUU
1.26 3aryxaromue konebanus. BeinyxeHHble koieOanus. Pezonanc
Mexannueckue BoJIHbL. [IpoonpHbIe 1 oNIepedHbIe BOIHBL. J[JIMHA BOJIHBI U CKOPOCTh PACIIPOCTPAHEHUS BOJIHBIL:
1.27 h=uv-T
1.28 3ByK. ['pomMKOCTh 1 BBICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJTHBI HAa TPaHUIlE ABYX cpen. MH(pa3Byk u yIbTpa3ByK
IIpakxmuueckue pabomol
199 W3mepenue cpeaHel MIOTHOCTH BELIECTBA; apXHUMEIOBOW CHIIbI; KECTKOCTU MPYKUHBI, KO3(PPUIIMEHTa TPEHUSI CKOJIbKECHHUS;

paboThI CUITBI TPEHUS, CUJIBI YIIPYTOCTH; CPEIHEN CKOPOCTHU IBUKEHUS OpyCKa 110 HAKJIOHHOW IJTIOCKOCTH; YCKOPEHHUS OpycKa IpH

JABHOKCHHH 110 HaKJIOHHOM IJIOCKOCTH,; 4YaCTOThl W TICpHUOAa Koe0aHuii MaTeMaTHYECKOIO MasATHHKA; YaCTOTbBI U NCPUOLA




KoJe0aHuil MPYKUHHOTO MAasiTHUKA; MOMEHTA CHJIBI, ICHCTBYIOIIETO HA phIyar; paboThl CUIIBI YIPYTOCTH MPH MOIBEME TPy3a C
MIOMOILBIO HEMOABMKHOTO 0JI0Ka; pabOThI CUJIBI YIIPYTOCTH IIPU HOJbEME IPpy3a C MOMOILBIO MTOJIBUKHOIO OJI0Ka.

HccnenoBanne 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00BEMa MOTPYKEHHOW YACTH Tela W OT IJIOTHOCTH IKHJIKOCTH;
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CHJIBI OT MAcChl T€JIa; CUJIbI TPEHUSI CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JABJICHUS U OT poJa
MMOBEPXHOCTH; CHJIBI YIPYTOCTH, BOSHUKAIOIICH B MPYXUHE, OT CTENCHH Je(opManuu MpyKUHBI;, YCKOPEHHS OpycKka OT yria
HaKJIOHA HalpaBJIAOLIeH; meproaa (4acToThl) KoeOaHUH HUTSHOIO MasiTHUKA OT JIIMHBI HUTH; IEpUOJia KOJIeOaHUH PY>KUHHOTO
MasATHHKaA OT MAcCChI I'py3a U JKECTKOCTHU MPYXUHBI; UCCIICAOBAHUC HC3aBUCUMOCTHU II€pHoaa KOJIEOAHMI HUTSHOTO MasATHUKA OT

Macchl Tpy3a. [IpoBepka ycnoBus paBHOBECHsI pbldara

Quzuueckue a6n1enus 8 npupooe. TIPUMEPHI ABUKEHUS C PA3TUYHBIMU CKOPOCTSIMH B dKUBOW M HEKUBOUW MPUPOJIE, ICUCTBUE CUITBI

TPCHUA B MIPUPOAC WU TCXHUKEC, IIPUIUBBI U OTJIMBBI, ABHXKCHUC ILIAHCT ConHeuHoM CUCTCMBbI, PCAKTUBHOC JIBH)XCHHC KHMBbLIX

1.30 OpPTraHHU3MOB, PhIYArd B TEJIe YEJIOBEKa, BIMSHUE aTMOC(EPHOro JaBJICHUS HA KUBOW OpPraHW3M, TUITABAHHUE PBIO, BOCTIPUSTHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHE, CEHICMUUECKHE BOJIHBI, IyHAMH, 9XO
Texuuueckue ycmpoticmea. CIAJOMETp, JATYNKU TOJIOKEHUS, PACCTOSHUSA U YCKOPEHHUS, TUHAMOMETP, MOIIUITHUKH, PAKETHI,
131 phIYar, MOJBMKHBIN M HETOJBMKHBIA OJIOKH, HAKJIIOHHAS TUIOCKOCTb, MPOCTHIC MEXAHU3MBI B OBITY, COOOIIAONIHECS COCY/IbI,
' YCTPOMCTBO BOJOMPOBO/IA, THIPABIMYECKUN TIPecC, MAaHOMETp, OapoMeTp, BEICOTOMEp, TOPIIHEBONH HACOC, apeOMETp, IXOJIOT,
WCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHUKE
2 TETUJIOBBIE ABJIEHW A
”1 OCHOBHBIE TTOJIOKCHHS MOJICKYJISIPHO-KUHETHUECKOH TEOPHUH CTPOCHUS BemecTBa. MoJIeu TBEPIOTO, KUIKOTO U ra3000pa3HOro
' cocTosiHUi BermecTBa. Kpucramimueckue u amopgHbIe Tena
2.2 JIBmkeHue yactuil BerectBa. CBsi3b CKOPOCTH JIBMDKEHUS YaCTHIL ¢ TeMIiepaTypoil. bpoyHoBckoe nBuxkenue, muddysus
2.3 CmaunBaHUE M KalWUISIPHBIC SIBJICHUS
24 TennoBoe paciupeHue u cxarue
2.5 TenmnoBoe paBHOBeCHE




2.6

Buytpennss sHeprus. Pabota u Terionepeaaya Kak crocoObl H3MEHEHUS! BHYTPEHHEH SHeprun

2.7 Bupl Temionepeaaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3Ty4EeHUE

HarpeBanue u oxnaxaenue tei. KonudecTBo TEMIOTH. Y AebHAS TEIIOEMKOCT:
2.8 =cm(t,—t,)

O=cmlt,—1

3aKOH COXpaHEHHS SHEPTUHU B TETUIOBBIX MpoIleccax. Y paBHEHHE TEIUIOBOTO OaaHca:
2.9 O +0,+..=0

Hcnapenue n konaeHcauus. I3MeHeHMEe BHYTPEHHEW YHEPIHM B MPOLECCE MCMAPEHUs U KOHJeHcaluu. KureHue *KuJIKoCTH.
2.10 V nenbHas TemsioTa mapoodpaszopanus: L = Q/m
2.11 BraxxnocTs Bo3myxa

[InaBnenve u kpuctammuzanus. V3MeHeHHe BHYTpPEHHEW SHEpPruM NpHU IUIABJICHHH W KPUCTAIH3alWU. YIelbHas TeIuioTa

IUIABJIEHHUS:
2.12 5 Q

m

213 BHyTpeHHSIs SHEpTrHs CropaHus TOIUIMBA. Y JelbHasl TEIUIOTa CropaHus TortuBa: = Q/m
2.14 [Tpunnumne! padoTe! TeroBsix aurateneit. KI1/ remioBoro auraresns
2.15 IIpaxmuueckue pabomul




N3mepenue yaenbHON TEMIOEMKOCTH METAJNIMYECKOI0 LWIMHJpA; KOJWYECTBA TEIUIOTHI, MOJYyYEHHOIO BOJOM KOMHATHOM
TeMmIepaTypbl (GUKCUPOBAHHON Macchl, B KOTOPYIO OIYIIEH HAarpeThlil MUIMHAP; KOJUYECTBA TEIUIOTHI, OTIAHHOI'O HarpeThiM
LIMHIPOM, IIOCIIE€ OIIYCKAHMSI €r0 B BOAY KOMHATHOM TeMIIepaTypbl; OTHOCUTEIBHON BIQXKHOCTH BO31YyXa; yIEIbHON TEIIOTHI
IUTaBJIeHUs Jbja. VcciaenoBaHue M3MEHEHUs TEMIIEpaTypbl BOJABI NPH Pa3IMUYHBIX YCIOBMSX; SIBJICHUS TEIJIOOOMEHa NpHU

CMEUIMBAaHNUH XOJIOAHOW U ropsiue BOJBIL; POLECCa UCTIAPEHUS

Qu3zuueckue s61eHUs 8 npupooe: TOBEPXHOCTHOE HATSKCHHE U KANUJUIAPHBIC SBICHUS B MPUPOJIE, KPUCTAJUIBI B MPUPOJIE,

210 m3nyuenue CouHila, 3aMmep3anre BOJ0EMOB, MOPCKUE Opu3bl; 00pa3oBaHME POCHI, TYMaHa, UHES, CHeTa

217 Texnuueckue ycmpoticmea. KaluISPbl, IPUMEPHI UCIIOJIB30BAHUS KPUCTAIUIOB, )KUIKOCTHBIN TEPMOMETP, TaTYUK TEMIIEPATYPHI,
' TEpPMOC, CCTeMa OTOIUICHUS JOMOB, TUTPOMETPHI, ICUXPOMETP, MapoBasi TypOrHa, IBUTaTeNIb BHYTPEHHETO CTOPAHUS
3 SJIEKTPOMATI'HUTHBIE ABJIEHM A

3.1 Dnektpusanus Ten. /[Ba BUia aIeKTpUUECKUX 3apsiioB

3.2 B3aumMopeiicTBue 3apsskeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHHSI JICKTPHUECKOTO 3apsiia

34 Onektpuueckoe Tmoje. Hampsk€HHOCTh AJEKTpHYecKoro Tmouist. [IpuHIMI CyNepro3uIuu  AISKTPUUYECKUX ToJied (Ha
' KaueCTBEHHOM YPOBHE)

3.5 Hocutenu snekrpuueckux 3apsioB. JeicTBUE 3IEKTPUUECKOT0 MOJIsl Ha AJIEKTpUUecKue 3apsaasl. [[pOBOAHUKY U JUAIIEKTPUKU

[TocTostHHBIN 3nekTpuyeckuii Tok. JleiicTBus anekTpudeckoro Toka. Cuna Toka. Hanpspkenue.
36 l=qg/t,U=A/
37 DJIEKTPUUYECKOE COMPOTUBIICHUE. Y JEITBHOE AIEKTPUUECKOE COMPOTUBIIEHHUE:

R =pl/S




3akon Oma s ygactka snekrpuueckoit renu: | = U/R

3.8
[TocnenoBarenbHOE COCTUHEHUE TIPOBOIHUKOB:
I,=IL,; U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTUHEHHUE TPOBOJTHUKOB PABHOTO CONMPOTHBIICHUS:
U=U;I=1+1; R:%.
CMmenianHble COETUHEHHS MPOBOIHUKOB
Pa6ota u momrHOoCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenma:
3.11 O=I"-R-t
3.12 OmnsiT DpcTena. MarHuTHOE ToJie MPSMOTO IPOBOIHUKA ¢ TOKOM. JIMHUM MarHUTHON MHIYKITUN
3.13 Mar»uTHoe 110J1€ IIOCTOSIHHOTO MarHuTa. B3anMoneiicTBre MOCTOSHHBIX MAarHUTOB
3.14 JlelicTBrEe MarHUTHOT'O NOJIS1 HA POBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABneHue anekTpoMaruuTHoN HHAYKIMH. [IpaBuno Jlenna
316 Ipaxmuueckue pabomol

W3mepenne 371eKTPUIecKOT0 COMPOTUBIICHHS PE3UCTOPA; MOIITHOCTH JICKTPUIECKOTO TOKA; paOOTHI JIEKTPUIECKOTO TOKA.




HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, BOSHHUKAIOIIETO B IIPOBOAHMKE (PE3UCTOPBHI, JIAMIIOUKA), OT HANpPsSIKEHUS HAa KOHIAX
IIPOBOJIHUKA; 3aBUCHUMOCTU CONPOTHUBIIEHHMsI OT JJIUHBI NPOBOAHMKA, IUIOLIAJM €ro IONEPEeYHOro CEYEHHUs U YAEIbHOIo
COIIPOTHBIICHUS.

ITpoBepka npaBuia A NEKTPUUECKOr0 HANPSKEHUS MPH MOCIEeI0BATEIbHOM COEMHEHUH MTPOBOIHUKOB; MIPABUIA JJIsl CUJIbI

ANEKTPUYECKOT0 TOKA IIPU MapajlIeIbHOM COEAMHEHUN IPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKa)

Duzuyeckue s61eHUsL 8 npupode: QJICKTPHYCCKUC SBJICHUA B aTMOC(I)epe, QJICKTPHUYCCTBO KUBLIX OPraHM3MOB, MArHUTHOC I10JIC

347 3emin, Apeiid MoiocoB, poiab MArHUTHOTO TOJIS JUIS KU3HHU HA 3eMile, TTOJISIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: DSIEKTPOCKOI, aMIEPMETP, BOJBTMETP, pPEOCTaT, CYETYMK OICKTPHUUECKOW DHEPTuH,

3.18 ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArpeBaTeNIbHBIE AJIEKTPONPUOOPHl  (IPUMEPBI), AIEKTPUUECKUE IPEIOXPAHUTEIH,
AJIEKTPOMATHUT, AIEKTPOABUTATENh TIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKa

3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKaa 3JeKTpOMarHUTHBIX BOJH

3.20 JlygaeBast Mmonenb cBeta. [IpssMoTHHEIHOE pacipOCTpaHEHNE CBETA

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIICHHSI CBETA

3.23 Hucnepcus cBera

3.24 Jlunza. Xon mydeit B mun3e. DokycHoe paccTosiHue JIMH3BL. OnTHyeckas cuia imH3el: D = 1/F

3.25 I'ma3 xak ontudeckas cucrema. OnTuueckue npruoopsl

IIpakmuueckue pabomul

N3mepenne onTuueckon CUIIbl COOMPAIONICH JTMH3BI, (OKYCHOTO PACCTOSHUS COOMPAFOIICH JIMH3BI (10 CBOMCTBY PaBEHCTBA

3.26 pa3mepoB npenMeTa U N300paKeHHs, KOTaa MpeIMeT PacioIokKeH B IBOWHOM (hOKyce), oKa3aTessl MPeIOMIICHHS CTeKIIa.

HccnenoBanue cBoiicTBa M300paskeHus, MOJYUEHHOTO C TIOMOIIbIO COOMparoIIel TUH3bI; U3MEHEHUs! (POKYCHOTO pacCTOSHUS

ABYX CJIOKCHHBIX JIMH3; 3aBUCUMOCTHU YTJIa MMPCIOMIICHUSA CBECTOBOTO JIy4a OT YTIJIa MMAACHUA HAa I'PAHUTC «BO3AYX — CTCKIIO»




Qusuueckue snenus 6 npupoode: 3armenuss ComHna u JlyHbI, IIBeTa Ted, ONTHYECKUE SBJIEHUS B atMocdepe (uBer Heba,

321 pedpakmus, paayra, MUpax)
3.28 Texuuueckue ycmpoticmea: 09Kd, IEPUCKOI, PoToarnmapar, ONTHISCKHE CBETOBO/IBI
4 KBAHTOBEBGIE ABJIEHUA
4.1 PamnoaktuBHOCTE. Aslb(a-, 6eta-, ramma-u3nydcHus. Peakiun anbga-u Oeta-pacnaaa
4.2 OmnsiTel Pesepdopaa mo paccesnuto ansa-uactui. [lnanerapaas Moaens atoma
4.3 CocraB atromHoro siipa. M3oTomns
4.4 [Iepuon nonypacnaaa aTOMHBIX sAEp
4.5 SnepHbie peakiyy. 3aKOHBI COXPAHEHUS 3apSA0BOTO M MACCOBOTO UUCEI
16 Qusuueckue sA61eHUs 6 Npupode: €CTECTBEHHBIH PpaAMOaKTHUBHBIA (OH, KOCMHUYECKHE JIy4Hd, PaJMOAKTHBHOE H3ITydeHHE

IMPpUPOAHBIX MUHEPAJIOB, }leﬁCTBHC pPaaOaKTUBHBIX I/I3.]'IylleHI/If/'I Ha OpraHuv3M 4YcCJIOBCKa

4.7 Texuuueckue ycmpoticmeéa: CIIEKTPOCKOI, NHINBUAYAIbHbBIN 103UMETp, Kamepa BunbcoHa, siiepHas sJHepreTuka




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



