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MNOACHUTEJIBHASA 3AIINCKA

[Tonoxenue pazpaboTaHO HA OCHOBAHUU CJIEIYIONIUX HOPMATUBHBIX aKTOB:

- ®enepanbHoro 3akona ot 29 nexadps 2012 r. Ne 273-03 "O6 obpazoBaHuU
B Poccuiickoit @enepanun’;

- @enepanbHoro 3akoHa oT 24.09.2022 Ne 371-®3 "O BHeCEHUU U3MEHEHUM
B ®DenepanbHblil 3akoH "O0 oOpazoBanuu B Poccutickoit denepanun" u crateio 1
®enepanbHoro 3akoHa "OO oOs3arenbHbIX TpeboBaHusXx B Poccuiickoit
denepanun';

- Tlopsaka pa3paboTkn u  yTBepkAeHHs (eneparbHBIX OCHOBHBIX
o0mreo0pa3oBaTeNbHBIX TPOTPaMM, YTBEPKISCHHBIM IpUKa3oM MuHUCTEpPCTBA
npocBemieHust Poccuiickoit ®denepanmu ot 30 ceHtsaOps 2022 1. Ne874
(3apeructpupoBan MuHucTepcTBOM rocTuliM Poccuiickoit denepamnmu 2 HOSOPS
2022 r., peructpaunoHHblil Ne 70809);

- [lopsinka opraHu3anuu U OCYIIECTBICHHUS] 00pa30BaTEIbLHON AEATEIbHOCTH
M0 OCHOBHBIM 00I11€00pa3oBaTEIbHBIM IpOrpaMMaM — 00pa30BaATEIbHBIM
mporpaMmaM  CpeJIHET0 OOIIero 00pa3oBaHUs, YTBEPKIECHHBIM  IPUKA30M
Munnpocsemienus ot 22.03.2021 Ne 115;

- Ilpmka3 MuHnncrepcrBa mnpocBemeHuss Poccuiickon ®Penepauun  OT
18.05.2023 Ne 371 “O6 yrBepxkaeHud QeaepaibHOil 00pa3oBaTEIbHON
nmporpamMmbl cpenHero odmero obpaszoBanus’ (3apeructpupoBan 12.07.2023 Ne
74228) (nanee — ®OII COO);

- @denepanbHBIX TOCYIAPCTBEHHBIX 00pPA30BaTENbHBIX CTAHIAAPTOB CPEIHETO
oOmiero oOpa3oBaHMsl, YTBEPKICHHBIX MPUKa30M MHHHCTEpCTBa 00pa30BaHUs U
Hayku Poccuiickoir @enepanyu ot 17 mag 2012 r. Ne 413, ¢ U3MEHEHUSIMHU,
BHECCHHBIMU TIpUKa3aMu MuHucTepcTBa 00pa3oBaHuss W Hayku Poccuiickoi
Ddeneparun ot 29 nexadps 2014 r. Ne 1645, ot 31 gexabps 2015 r. Ne 1578, ot 29
utoHst 2017 1. Neo 613, ot 24 centsiops 2020 r. Ne 519, ot 11 nmexabps 2020 r.
Ne712, ot 12 aBrycra 2022 1. Ne 732 (manee — ®I'OC COO);

- [Ipuka3z Munucrepctsa npocseuieHusi PO ot 4 oktsa6psa 2023 r. Ne 738 "O06
yTBEPKJIEHUU (heepalibHOTO TIEPEUHsI AJICKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB,
JOMYIIEHHBIX K HMCIOJIb30BAHUIO MPHU PEATU3ALNU HUMEIOIIUX TOCYIApCTBEHHYIO
aKKpEAUTAIMIO 00pa30BaTENbHBIX MPOrPAaMM HAYAJIBHOTO OOIIEro, OCHOBHOTO
o011iero, cpeiHero odiero oopazoBaHus'.

[Iporpamma 1o ¢Qusuke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMI K pe3yJibTaTaMm
OCBOCHHsI OCHOBHOU 00pa3oBaTeNbHOM MporpamMMmsbl, npeacTaBieHHbx B OI'OC
COQO, a Taxxke c¢ yu€roM enepaibHOM padodeil MmporpaMMbl BOCHHUTAHHUS U
KOHIICTIIMU TIpernojaBanusi yuyeOHoro mnpeaMera «®Duszmka» B 00pa30BaTENIbHBIX



Opra"u3anusax Poccniickon denepanun, peAU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHupa oOyuarommxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usuke coorBercTByeT TpeboBanmsm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalPEAMETHBIM pe3yJIbTaTaM
OOy4eHHMs, a TaKXKE YYHUTHIBAET HEOOXOJMMOCTb pPEATU3AlMKU MEKIPEAMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4e€OHBIMH TMpeameramu. B Hel
OTIPEJIEISIIOTCS OCHOBHBIE LIETM M3Yy4eHHs] (U3UKK HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHMsl, INIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIC,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1mno rojgaMm 00ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOLIMX 3aKOHAX NPHUPOABI, BBICTyIAs B
KayecTBe y4eOHOT0 MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu# 00 okpy»xkatoieM mupe. LLkonpHbIN Kypce (U3UKH — cCUCTEMOOOpa3yroIuii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJICHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHHE UM AKTHBHOE
OpUMEHEeHHEe (U3WYECKUX 3HAaHUM  ONpenenseT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DSHEpPreTuKd, TPAHCIOpPTa, OCBOCHHUS
KOCMOCa, IMOJIYYeHHUS HOBBIX MAaTE€pHalOB C 3aJJaHHBIMU CBOMCTBAMU WU JIPYTHUX.
N3yuenne Qu3NKd BHOCUT OCHOBHOM BKJIaJ B (OPMHUpPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa oOydarolmuxcs, B (OPMUPOBAHHWE YMEHUH NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI IPU BBITIOJIHEHUU UMH Y4€OHBIX UCCIICOBAHUM.

B ocHOBy kypca (usuku Jjs ypOBHS CpEeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH pAd HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHLUIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B coOoTBETCTBUM C HEM Kypc SBISIETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (U3MKH, BKIIOUYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (U3HKU
o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMUpOBaHUE MPENCTABICHUM O CTPYKTYpHBIX YPOBHSIX MAaTE€pHH, BEIECTBE U
noJIe.



Hoesa eymanumapusayuu. BEE peanuzanus mpeArnojaraeT HCIOIb30BaHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pa3BuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTpodIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypce dusuku mpemmonaraer
3HaKOMCTBO C IIMPOKUM KPYTOM TE€XHMUYECKHUX U TEXHOJOTMUYECKUX MPUIIOKEHUHN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHUS DIIEMEHTOB
cCollepKaHMs, TMOCBAIIEHHBIX OSKOJOTMYECKUM MpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a TakkKe 00CYX ICHHS
po6JieM paloOHAIBHOTO MPUPOIONIOIB30BAHMS U HKOJIOTHYECKOM 0€30IacHOCTH.

Crep>kHEBBIMH JJIEMEHTaMH Kypca (PU3MKKM Ha ypOBHE CPETHEro OOIIEeTo
oOpa3oBaHMsl SABJIAIOTCS (usnueckue Teopuu (GhopMupoBaHHE MNPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
OPUHIIUIIOB B  COBPEMEHHBIX TMPEJACTABICHUAX O TPUPOAE, TpaHHUIax
NPUMEHUMOCTH TEOpUH, JJisi ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUM U
MIPOIIECCOB).

CucTeMHO-IesTeNIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peamu3yeTcs Mpexie
BCEro 3a CYET OPraHU3allUM SKCIEPUMEHTAIBHOM AESTEIbHOCTH O00YyYaroIMXCs.
Jns  GazoBoro ypoBHS Kypca (U3UKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIIEPUMEHTOB M JIaOOpaTOpHBIX padorT,
KOTOpBIE B Iporpamme mno (u3uke oObeIUHEHBl B OOIIMI CHUCOK YYEHHUYECKUX
MpakTUYecKux padoT. BrijeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS y4YaCTHUKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
OocHalleHUs KkaOunera ¢usuku. Ilpm s3TOM oOecreunBaercs OBJIAJACHHE
OOy4arolMMHUCST YMEHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIIECIOBaHMS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPETIOKEHHBIX THTIOTE3.

Bonpiioe BHUMaHWE YAENSETCS PEIMICHUIO PACUETHBIX M KAa4eCTBEHHBIX
3amad. [lpu 3TOM st pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJJaHHOW (PU3NUECKON MOJIENBIO, TO3BOJIAIOIINE IPUMEHSTh H3yUYEeHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaK M WHTErpUpys 3HaAHUS W3
pasHbIX pazaenoB. [lJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKaHUSI (PU3NYECCKUX SBJICHHA W TPOILECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOACNU IS CUTyallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO & MaTepHalbHO-
TEXHUUYECKOMY OOECIIEUeHHUI0 YYeOHOTO Iipoliecca 0a30BbI ypOBEHb Kypca



(Gbu3MKN Ha YpOBHE CpeIHEro o01Iero o0pa3oBaHus J0KEH U3ydaThCs B YCIOBUSIX
IpPEIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3MKM AOMKHO OBITH
HE0OXoaUMoOe J1abopaTopHOE OO0OpYIOBAHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opyI0oBaHUE.

JleMoHcTpanluoHHOE  00OpyJ0BaHHEe (HOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlaGopaTopHoe 00OpymOBaHHWE IS YYCHHYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBaeTCsl B pacuére
OJJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMILUIEKTHI
7a00paTOpHOTO OOOPY/IOBaHUS JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHNU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTEIBLHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMU LEJISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMHpOBaHHE HUHTEpEcCa M CTPEMJICHHS OOYyYaroIMXCi K HAYyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (GOPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOI'O MHPOBO33PEHUS KaK pe3ysbTara H3YyYeHHs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (opmupoBanue yMeHUH OOBSACHATH SIBJICHHUA C  MCHOJb30BAHUEM
bu3MYecKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TuX 1elield 00ecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ad B

nporiecce u3yueHus Kypca GU3uKy Ha YPOBHE CPETHETO O0IIero o0pa3oBaHusI:

e MpHOOpETEHHE CHUCTEMBI 3HaHUU 00 o0mux (bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OoOBbsiCHeHUS (PU3WYECKUX SBICHUNW B TNPUPOAEC U IS TPUHATHUA
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOW KU3HU;



e OCBOEHHE CHOCOOOB pEIICHHs pa3JMYHbIX 3aJad C SBHO 3aJaHHOMN
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOIIECCOB, UX BIUSHUS HA OKPYKAIOILYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHUM JJIsi Pa3BUTHUsI YMEHHUI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPETHETO OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEleN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraempiii B mporpaMMme 1O (U3MKE MepeyeHb Ja0OopaTOPHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
IpOBeNEeHHUsST J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuueitHoe  nBmkeHwe. [[BUKeHHME  MaTepuadbHOM TOYKHA MO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, IICMTHBIC U PEMEHHBIC MIEPEIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ yrioM K TOPU3OHTY M
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOABEME U TTAICHUM.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tella. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedbopmupoBaHHod — npyxkuHbl.  [loTeHnumanbHass  dSHeprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUYECKOE IIPUMEHEHHE: BOLOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHas TeMmIlepaTrypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe MpencTaBICHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbIThl 110 MU PY3UN KUAKOCTEN U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS MACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHUE. Y IeJibHasi TEIIOEMKOCTh BEIlleCTRBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpaTtuMocCTh Po1IeCCOB B MPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEMI0IHEPTETUKHU.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBanue s¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CrOpaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3ayxa. HacwliieHHbld map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJbHasl TerioTa miasieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnone. Hampsk€HHOCTh 3nekTpuyeckoro mnois. IIpunHiun



CYyNEPHO3ULINU ANEKTPUUYECKUX Tosei. JIMHUM HanpsKEHHOCTU SJIEKTPUYECKOTrO
HOJISL.

PaGora cumnm  snektpoctatrmueckoro  moisa.  [lorenmuman.  PasHocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B razax. CamMOCTOSITEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COIPOTUBIIEHUS, BAKYyMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepuaa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexknpeaMeTHbie CBS3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, runores3a, Qunueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napa6ona, runep0osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIAayH, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJIOB, JJIEKTPOJUTHYECKAS IMCCOLMALINS,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JAPYIrHE), IBUTaTelb BHYTPEHHEIO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, ANEKTPOHArpPEBATEIbHbBIC npuOOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOMH. [IpyHIMO cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJI JUIMHHOTO MPSMOrO IMPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOIO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBue npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHMTHOM HMHAYKIUU. [lOTOK BEeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[TpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILEH CHIIBI UHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepuoxa, wactora, amrmumtyna u (aza KoseOaHUI.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NOoTpedICHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaIbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHblE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHMKAa B TEXHHMKE M MEIULIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnmenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
peoMIICHUE, TONSIpU3aLus, JUPPaKIKs, UHTEpPEepeHIHS.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOW JuH3bl. [locTpoeHnue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronenune natepdhepeHIny cBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TPU3MBL.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



W3mepenne nokasaress NpeoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCHTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU M COKPAILICHHE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepI‘I/IeI\/’I H UMITYJIbCOM pGHﬂTHBHCTCKOﬁ HJaCTHUIbI. 9H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriionmieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IaA.

BousHOoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITbIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIIOKHOCTh CTpoeHUs dAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-u3IydCHHS.
BiusHre pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eitzenGepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES s1I€Ep.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMOoieicTBUS. EMUHCTBO (pu3nueckoii KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue TpeKOB YacTUll (10 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTA. BHYTpEeHHEE CTpoeHHue



3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoJiHIIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
raJakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku u acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHpA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp v 00bhEMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YyOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3allNy;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUICKON rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS,

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOr0 BOCTIMTAHMS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJI00AIbHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MMapamMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-HCCIEI0BATEIBCKON U MPOSKTHON AEITEIbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAXOIUTh apryMEeHThl JIs J0Ka3aTeabCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJAEpKaHUS B pazIUYHbIX (opMarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDJIWKTHBIX CHTyalldd W CMSATYaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IMIOBEJECHUE B Pa3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK ¥ acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX
CHW)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTUX TMPU aHaIW3e pPe3yJbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporecce HOCTHKEHHSI JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS TMPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Mpenoiararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS Pa3BUTHUSI COOCTBEHHON AMOIIMOHAIILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIIMOHAIIEHBIM U3MEHEHUSIM U TIPOSIBIISATH THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKOU AECSATEILHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU peIIeHNH (PU3NUECKUX 3a/1ay;

pacno3HaBaTh (PU3NUYECKUE SBICHUS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAUHAMUKHA: PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJIMHEITHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE IO OKPY>KHOCTH, HWHEpLHS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpAMHATa, NyTh, NEPEMEILICHUE, CKOPOCThb, YCKOPEHHE, Macca Tejna, CHuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HAXOoJUTh (OPMYJIbl, CBA3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEIMYHUHY C JPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPTUsl XaOTUUECKOrO JBHMXKCHUS MOJIEKYJ, CPEIHEKBAIpATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHUIBI, HAXOAUTh (GOPMYJIbl, CBS3BIBAIOIINE JAHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIIUAJIOB;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
MNPUHLNIN CYNEPHO3ULIUA CHJI, MPUHIUI PABHONPABUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYIO0 TEOPUI0 CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(bOpMYIHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TMPUHLUIBI JCHCTBUS MalluH, 0OpUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyarTh yCJIOBHsS HX O€30MACHOIO MCIOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIIENOBAaHUIO (DU3MYECKUX SBJICHUN U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUs, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TNPSMBIX HU3MEPEHUM, NPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U MIPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BbIOMpaTh (PU3NUECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEITUYMHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSPHON MH(POPMALIMH, MTOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLIECCOB OKPYKAIOIIEr0O MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTath B TpyNIe C BBIOJTHECHUEM PA3JIMYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO paCHpenemsaTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTH JIOJIEH, IEIOCTHOCTh U €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJEKTPUUECKUN 3apsifl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sigpa MpH PEHICHUH (PU3NIECKHUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUUS, ACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3phexT (hoTodrddeKT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIMONB3YsAd (PU3NYECKUE BEIUUYHMHBIL:
IIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cwia Awmmepa, cuna JlopeHna, MHIYKTUBHOCTH
KATYIIKH, DHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsl U cuja TOoKa B Ipolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CUJIa JIMH3bl, MPU ONHUCAHUM MPABUIBHO TPAKTOBATHh (HU3HMUECKUUN
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
(bopMyIbl, CBS3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IIPOLECCHI, HCIIOIb3Ys
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMIYJIbC (DOTOHA, IEPHO]T MTOTypaciaa, SHEPTUSI CBI3U
aTOMHBIX S7IEp, TPU OMUCAHWU TPABUIBLHO TPAKTOBATh (DU3UYCCKHUN CMBICI
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEIHLHOTO U MaPaJIEILHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHUE ODWHIITeHHa mns GoTtorddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HMCIa, MOCTYyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00J1acTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3NYECKUX SIBICHUN W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIbCKON U TPOECKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJNIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXIEHUIl C OMopoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUs] y4eOHOM W Hay4YHO-TIONMYJISIpHONW MH(OPMAINUH, TTOTYYSHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANMOHAIBHO PACHpPEeIsITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJleKBATHO OLICHHWBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Htoro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/UI 1 bubmorexa [JOK
v g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETLHOCTH JIIOIeH
MexaHudeckoe JBHXEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCcKOpeHHOE PSIMOJIMHEIHOE 1 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHtIMTT OTHOCHUTENLHOCTH [ amues. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [TOK
yrep H ’ p . https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. KoadduumeHt tpenus.

13 Cuia Cil‘[ OTI/IBJ'IGI-(II)I/I(IS)I pu BI/IE(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYCK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU DHEPIUU

17 [ToTeHnanbHast YHEPTHUS. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuunanpHas s3HEpPTUs yupyro
neOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAIBHEIX CHUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

KonTponbHas padbora no teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knaneiipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
29 N3omnporneccel B U1€aIbHOM Ta3e U UX bu6nmoreka [JOK
rpaguyeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bubmuorexa [JOK
31 Braer Tentonepeain https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
[IPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [TOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpHUCTaIIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpuctauiel. COBpeMEHHbBIE MaTepHAITBI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VnenbHas TenioTa MaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnnoreka [HOK

3apsn. [IBa BUa SIEKTPUYIECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmnorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3apsi0B. 3aKOH
47 Kynona. ToueuHbIN 2JIEKTPUIECKHAI bubmmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJeH. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moust. ITorenman. PasHocts bubmorexa [TOK
’ HHaL. https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH MIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaropa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

anmnapara, CTpyWHOT0 IIpUHTEpA.
DneKTpocTaTUYeCcKast 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azeMIIeHHE HIIEKTPOIPHUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK

05 https://m.edso0.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A5 OTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«M3mepenne D/1C ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK

0.5 https://m.edsoo.ru/ff0c7ae0

61

[ToympoBOTHUKH, X COOCTBEHHAS U
npuMecHas mpoBoAUMOcTh. CBOMCTBa
p—n-nepexona. [lomynpoBogHUKOBBIE
npubopHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUM TOK B PaCTBOPAx U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosiTenbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOTMHAMHUKAY https://m.edsoo.ru/ffOc88be
KonrponbHas pabora no reme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota o Teme "DIeKTpoAUHAMHUKA" https://m.edsoo0.ru/ff0c8c56

68 PeseprubIil ypok. O600marommi ypok 1 bubnmuorexa [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHI/ISI :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJneKTpoMarHuTHas MHAyKnus. [loTok

6 BEKTOpa MarHuTHON MHAYKIHU. IJ1C 1

WHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuu Papanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o06maromuit ypok «MarHutHoe
noJje. DIEeKTPOMarHUTHAS HHIYKIHS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

14

Koneb6arenpnbiit koHTYp. CBOOOIHBIE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHMTHBIC KoJieOaHus B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue Koyebanus. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
MIPUMEHEHHNE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOrM4eCcKHe PUCKU TIpU
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
ANEKTPOIHEPTHH B TOBCEAHEBHON
KU3ZHU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubnunorexa LIOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJIHBI, UX
23 cBolicTBa U ckopocTh. [1kana bubmmorexa [JOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 otpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. 1oeTp https://m.edso0.ru/ff0cd4e0
M300paXkKeHU B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHbii bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
IIOKA3aTelIs MPEIIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIun3el. [Toctpoenune n300pakeHuii B bubnuoteka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmyiia TOHKOM JIUH3BL.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue CBOWCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L[er. JlabopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceta. [ludpaxknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOpPbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAJIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeieHre BpeEMEHH U COKpaIleHUE bubnmorexa LOK
P P https://m.edsoo.ru/ff0cfad2
JUTUHBI
OHeprust ¥ UMIYJIbC PENATUBUCTCKOMN
38 gacTullbl. CBSI3b MaCChI C YHEPTHEH U Bubmmorexa [IOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka.
. bubmuorexa [{OK
39 OCHOBBI CTICTTHATBHOM TEOPUH

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHs!l poTorddekra. YpaBHeHHE
42 BﬁHmTeI(?ll)Ha J'Iqi)[(I)Q)OTOB(i)(;@)CKTa bubmorexa HOK
g ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. X¥MHUYECKOE NEHCTBUE bubmorexa [IOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(boTorMeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
POLOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aToma
bubnunorexa LIOK
47 IT b
OcTyIathl bopa https://m.edsoo.ru/ff0d0afa
H3znyyenne u norionieHue (oToOHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOiicTBa yacTull. BoHEI
N but6mmoreka [IOK
49 ne bpoiins. KopmyckynspHo-

BOJIHOBOM nyanu3M. ClIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYXXJICHHOC U3JTYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaINOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

OHeprus CBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. AnepHbiit
peaxtop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKHE ACIIEKTHI A1epHOMN
JHEPIreTUKU

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpoHa. MeTo1bl HAOMIOACHUS U
pErUCTpaLvK JIEMEHTAPHBIX YACTULL.
Kpyrieiii cton «®yHnameHTaabHble
B3anmMoaercTBud. EnMMHCTBO
(hbU3UYIECKOI KapTUHBI MUPAY

Dransl pa3BUTHS ACTPOHOMUHU.
[IpukinanHoe 1 MUPOBO33PEHUYECKOE
3HauYeHUE acCTpOHOMUU. Bun
3B&3mHOrO Heba. Co3Be3aus, IpKre
3BE3/bl, INIAHETHI, UX BUIMMOE
nexenue. ColHEUYHAs CUCTEMaA

bub6nmmoreka [IOK
https://m.edsoo.ru/ffod0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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Y4eOHO-MeTOAUUYECKOE 00ecIIeueHne

10 Ga3a

KonTpoabHasi padora

«KHHeMaTI/IKa, AUHAMHKA, 3AKOHbI COXPaHECHUSD».

BAPUAHT Nel

1. B xakux enununax CH n3mepsiercs JInHelHas CKOpOCTh?

A

B

I

m/c

b
H H/m

2

m/c

2.1To xakoit hopMyIne pacCUUTHIBAIOT CUITY TPEHUs?

A b B r

Fmp =-uma Fmp =-umg Fm =-ug | Fme =-um

3. YkaxuTe, 4TO MBI OTNIAYUBAEM, ITPOEXAB B TAKCH:

A b B r

3a nyTh 3a nepeMenieHue 3a CKOpOCTh 3a BpeMmsl IBUKEHUS

5. Cwa kak (pu3udeckas BeIMYnHa XapaKTEePU3yeTcs. ..

A. .. -HalpaBJICHUEM U TOUYKOIO
IMPUITTOKCHU A,

b. ...MonyneM u TOYKOIO IPUIIOKEHUS;

4. YKaxure,
Kakoi rpaduk
OTBEYAET
IPSIMOJIMHEHOM
Y PaBHOMEPHOMY
JBUKEHUIO:

B. .. -HalIpaBJICHUCM U MOIOYJICM;

r... -HalpaBJICHUEM, MOJYJIEM U TOYKOIO

IMPUITOKCHUA.



6. Ecnu neiicTBue Ha Tello BCEX CHJI KOMIIEHCUPYETCs, TO CKOPOCTh Tea. ..
A. ...yMEHbIIAeTCs;

b. ...paBHa HymIO;

B. ...yBenuuuBaercs;

I'. ...1mocrosHHa 110 MOIYJIHO.



GO
50
10
=30
20
10

N

7. YCTaHOBUTH COOTBETCTBHE MEXY (PU3MUYECKON BEIMYMHOIO M SAMHULICH U3MEPCHHUS:
A. yckopenue; 1. M/c;

b. Bpems; 2. m;

B. nepementenue; 3. M/c?;

I'. ckopocTs; 4. c;

5. 06/c.

8. [Toe3n Hauan TOPMO3HTh, UMes CKOpocTh 4,5 km/dac u yckopenue 0,25 m/c?.
Haiinure TOpMO3HOM ITyTh.

9. K BepTHKanbHO NOJBEUIEHHON NPYKUHE 3aKpENnn rpy3 Maccoi 21. Haiiaure
Ha CKOJIbKO, YAJIMHHUIIACh NIPYXKHHA, €CIIH ee kecTkocTh 2MH/M.

10. Onpenenure MOUTHOCTD NOABEMHOIO KpaHa, KOTOPBIN OJHUMAET I'Py3 Maccon
2T Ha BBICOTY 12M 3a 2 MUHYTBI?

BAPUAHT Ne2

1. B xakux eqununax CU uzmepsiercs cuia?

A B I

b
m/c H H/m m/c?

2.11o kaxoti hopmyne paccuumuoiéarom evicomy, ¢ KOmMopou ynaio meno?

A b B I

2 7 g2 2 9—09
h:ﬂuu% hﬁ Y h:ﬂuu%— h= g

'] T

g

3.YkaxkuTe Ha3BaHUE BOOOpakaeMoH JINHUHU, B KOTOPOH MOCIIEA0BAaTEIbHO OOBIBAJIO TEIOBO
BpEMs CBOETO JIBHXKCHMSL:

A b B I

NMEPEMECIICHUC TPACKTOPUA IIyTh MaTCpurajibHas TOYKa

™ |

4. HOHL3YHCB Fpa(I)I/IKOM, OIIPECACIIUTE PACCTOAHUEC MCIKAY TCIIaMHU

yepes 3 ¢ nmociaeHavana JBHKEHUS:

A b B T
20m 80m 40m 60Mm




5. Bec tena - 370. ..

A. ...cuja, C KOTOPOH TeJI0 MPUTITUBACT 3EMIIIO;
b. ...cuna, ¢ KOTOPOil TEJO NEUCTBYET HA OIOPY;
B. ...cuna, ¢ KOTOpOi1 TeIO IEUCTBYET Ha MOBEC;

I... .CHja, C KOTOpOﬁ TEJI0 BCJICACTBHUE 3EMHOT'O TATOTCHUA HCﬁCTByeT Ha OIIopy WM IMOJABEC,
HCIIOJABMXKXHO OTHOCHTCIIbHO €T0.

6. Eciu mpoekIiust yCKOpeHHsl TBUYKCHUS TeJla dxd BEKTOP CKOPOCTH HAIIPABJICHBI B OJIHY
CTOpOHY, TO...

A. ... TeJO ocTaHaBIMBaCTCI

b. ...CKOPOCTb IBM)KEHUS YBETNUHBACTCS

B. ...ckopocTh yMeHbIIaeTcs

I'. ...Temo ABMKETCS paBHOMEPHO

7. YCTaHOBUTH COOTBETCTBUE MEKY HA3BAHHEM JCCATHIHOMN MPUCTABKU U €€
OTHOIIIEHUEM K OCHOBHOM €IMHHIIE:

A. Mukpo; 1. 10°;

b. xuo; 2. 1073

B. mera; 3. 10°;

I'. Munn; 4. 108:

5. 103

8. C xako# BBICOTHI yIaJIo SIAPO, €CIIM BpeMs MMaJIeHUs COCTaBIsieT 4¢?

9. Ha kakoM pacCTOSIHMH CHJIa TPABUTAIIMOHHOTO MPUTSDKCHUS JBYX TEJl MaCCaMH

no 1000t xaxxnoe Oynet pasHa 10MH?

10. Haitmure ckopocts Y BbUTETa Mynu U3 mpyKUHHOTO muctojera maccoit M | mpu BeicTpee
BEPTUKAJIBHO BBEPX Ha BBICOTY M| ecnm sxectkocTs MIPYXUHBI PaBHA k  acxarne 4X ?



Kontponbnas pabora.

Tema. MouiekyasipHast (pM3MKa U OCHOBBI TEPMOJAMHAMMKH.

I BapuaHT NoNe 1- 11 BoIOpaTh 01MH NpaBWIbHBIH 0TBeT (1 6as11)

1. CKOITBKO MOJIEKYJ COAEPIKUTCS B OJJTHOM MOJIE BOJOopoIa?
A.6+10% B.12+10%
B.6+10% T.12¢10%

2. YeMy paBHa MOJISIpHAsl Macca CephI?
A. 0,016 kr/mons  B. 0,032 xr/monb
B. 0,064 xkr/mons  I'. 32 kr/mMoib

3. Kak u3mMeHnI0ch JaBiieHHE HIealbHOTO ra3a, eciid B JaHHOM 00beMe CKOPOCTh Kax 10 MOJIEKYJIbI
yJIBOWJIACh, @ KOHIICHTPAIMS MOJIEKYJI OCTAIaCh 03 N3MEHEHHUS ?

A. yBenmmumiocs B 4 paza b. yBemmumiocs B 2 paza

B. He n3MeHmnoch I'. ymenpmmiiocs B 4 pasza

4. CpenHsisi KHHETHUECKAsi SHEPTUSI MOJIEKYJl OJJHOATOMHOT'O HEaTbHOTO Ta3a MPU YMEHBIICHUH a0COMIOTHON
TeMIIepaTyphl B 2 pasa...

A. yBenuuunach B 2 pa3za b. yBemmuunace B 4 paza

B. yMensbimiacs B 2 paza I'. ymenpImiacs B 4 pasa

5. Kakoe 3Hauenue temrepatypsl mmo mkaie Lleapcus coorBeTcTByeT Temmeparype 200 K mo aGcomoTHON
nikane?

A.373°C. B.73°C.

B.-73°C. T.-173°C.

6. Ilporiecc n3MEeHEHUS COCTOSIHUS Ta3a MPH ITOCTOSTHHOM 00BheMe-. . .
A. N3oTtepmuueckuil.

b. N30X0pHBI.

B. Uzo6apHbiii.

I'. AnnabaTHBIN.

7. Kakue nBa npouecca U3MEHEHHs COCTOSIHUS ra3a
NpeCcTaBIeHbl Ha TpauKax?

A. 1-m30XO0pHBIiA, 2- H300apHBII.

b. 1-u306apHbIii, 2-U30XOPHBI. —_—

B. 1 u 2-u30X0pHBI.

I'. 1- U30XOpHBIH, 2-U30TEPMUYECKUA.

. 1 n 2-u306apHsbIil. o ; T o 3 T
E. 1-u3orepMuiecknii, 2-n300apHBIii.

8. AOcoroTHas Temneparypa 1 00beM OJJHOTO MOJISI HJIealTbHOTO rasa
yBenMUmINCh B 3 pasza. Kak u3MeHMI0Ch py 3TOM JaBiieHHE raza?

A. yBenuuuiocs B 3 pasza b. yBeanuunocs B 9 pa3

B. ymenpimmiiocs B 3 paza I'. He n3mMeHmIoCH

9. BHyTpeHH:s 3HEprus 0JHOATOMHOTO HI€aIbHOTO Ta3a MPH MOBBIIIIEHUH €r0 a0COTIOTHON TeMITepaTyphl B 2
pasa...

A. yBenuuuBaeTcs B 4 paza b. yBenuuuBaercs B 2 paza

B. ymensbiaercs B 2 paza I'. ymenpmiaercs B 4 pasza

10. Kakas paboTta coBepIiaeTcs ra3oM IpH Iepexojie ero u3 COCTosHus 1 B
cocrosHue 27

A. 8 x]Ix b. 12 xJIx

B. 8 JIx I'. 6 Ix

11. PaGodee Temno TEIIOBOM MALIMHBI MOTYYHIIO KOJIMYECTBO TeroThl, paBHoe 70 k/Ix. [Ipu aTom
XOJIOAWJIBHHUKY TIEPEIaH0 KOJIMIECTBO TETUIOTHI, paBHOEe 52,5 kJIk. KI1J] Takoi MarmmHbI
A.17% B. 17,5%




B. 25% TI.100%

12. YcTaHoBuTe cooTBeTcTBHE (3 0as1/1a)

12. YcraHOBHUTE COOTBETCTBHE MEX/Ty OCOOCHHOCTSIMH ITPHMEHEHHS TIEPBOTO 3aKOHA TEPMOJIHHAMUKH K
pa3IMYHBIM W30TIpoIleccaM M Ha3BaHHEM M30TpoIiecca.

Oco0eHHOCTH IPUMEHEHHS TIEPBOTO 3aKOHA Haszanwue npouecca
TEPMOUHAMHUKH 1. u3oTepMuUIeCKUii
A. Bce mepenanHoe Ta3y KOJINYeCTBO TETUIOTHI 2. m300apHBIA

UJICT HA COBEpPILIEHUE PabOThI, 2 BHYTPCHHSISI 3. U30XOPHBIH
SHEprus raza ocTaercsi 0e3 H3MEHEHHS. 4. amuabaTHBINA

b. Bce nepenanHoe razy KOJIUYECTBO TETIOTHI
WJIeT Ha U3MCHEHUE BHYTPEHHEH DHEPTUH rasa.
B. u3MeHeHue BHyTpEeHHEH 3HEPruu raza
MPOUCXOJIUT TOJBKO 32 CUET COBEPIICHUS
paboTHI, TaK KaK TETIIOOOMEH C OKPYKAIOIIHMU
TEJIaMH OTCYTCTBYET.

13. Pemure 3anauy (3 6aua)

13. 13 6amioHa co cxaThIM BOJOPOIOM eMKOCThIO 1011 BClIeICTBIE HEMCIIPaBHOCTH BEHTHIIS yTekaeT ra3. [Ipu
temrepatype 7°C MaHoMeTp nokasbiBan gasieHue 5-106 Ila. Yepes HekoTtopoe Bpems pu Temmepatype 17 °C
MaHOMET)p MOKa3bIBaJI Takoe *ke JaBieHue. Kakas macca rasa yrexmna?

1-7 GamoB 8-13 baiu1toB 14-15 6amnoB 16-17 6amnoB

2 3 4 5

KontponbsHas pabora.

Tema. MoJjiekyasipHasi pu3nKa U OCHOBbI TEPMOJAMHAMMKH.

II BapuanTt NeNe 1- 11 BpIOpaTh 01MH NPAaBWILHBIN oTBeT (1 6aJ11)

1. CKOIBKO MOJIEKYJI COACPKUTCS B OTHOM MOJIe Kuciopoaa?
A. 6102 B.12+10%
B.6+10% T.1210%

2. Momnspnas macca BeniectBa paBaa (0,018 kr/mMosb. 9T0 MOKET OBITh. . .
A.Boma  b. apron
B.6pom  TI'. tanTan

3. Kak u3MeHmI0ch AaBieHne HeaabHOTO ra3a, €Ciid B JAHHOM 00beMe CKOPOCTh KaXKIOH MOJIEKYJIbI
YMEHBIINIACH B 2 pa3a, a KOHIEHTPAIUs MOJIEKYJT OcTajach 0e3 n3MEHEeHHs?

A. yBenuuunocsk B 4 paza

b. yBenmuuwmiocs B 2 pasza

B. HE M3MEHMITIOCH

I'. ymenpimmiocs B 4 pasza

4. AGcomoTHas TeMIiepaTypa rasa yBeauumiach B 2 pasa. CpeqHsisi KHHETHYeCKas SHEPIUs IOCTYNaTEeIbHOTO
JBIDKEHUS] MOJIEKYT. . .

A. yBenmuuunach B 2 pasa b. yBenmmuunack B 4 paza

B. ymenpmmiacse B 2 pasza I'. ymenpmmiiace B 4 pasa

5. Kakoe 3HaueHue TeMIiepaTypsl 1o aOCOTIOTHOM IIIKajie COOTBETCTBYeT Temmeparype 27 °C 1o mkane
Ilenbcus?

A.327K. b.300K.
B.273 K. T.246 K.

6. [Ipotiecc U3MEHEHUS COCTOSIHUS T'a3a MPU MOCTOSIHHOM JaBJICHUMU-. . .
A. Uzorepmuueckuii. b. M3oxopusiid. B. M306apuerii. I'. A nnabaTHBIA.




7. Kaxue nBa nporecca M3MEHEHHS COCTOSTHUS ra3a
IpE/CTaBICHBI Ha rpaduKax?

A. 1- uz0x0opHbIii, 2-N300apHBIH.

B. 1-u300apHbIi, 2-U30XOPHBIH. -
B. 1 u 2-u30X0pHBIA.
I'. 1 u 2-u300apHEIi.
. 1-u30X0pHBIi, 2-U30TEPMUUYECKUH. 0 = 5 0 = T
E. 1-u3orepMuueckuii, 2-n300apHBIi.

8. AGcomoTHas TeMIiepaTypa 0JHOTO MOJIS UACaTFHOTO Ta3a YBEININIACh B

2 pa3a, a 00peM yMeHbIIHIICS B 2 paza. Kak n3MeHWIIOCh TPH 3TOM JaBieHre Ta3a?  A. yBeIWYHIOCH B 2
pasa b. ymensimmiocs B 4 pasa

B. yBenmumiocs B 4 paza I'. He U3MeHunoch

9. BHyTpeHH:Is1 SHEpPTusl OHOATOMHOTO WAEAIbHOIO I'a3a IpU MOHMKEHNH ero a0COII0THOM TeMIIepaTypsl B 2
pasa...

A. yBennuuBaetcs B 4 paza b. yBennuuBaercsa B 2 pasza

B. ymenrpmaercs B 2 pasza I'. ymenpmaercs B 4 pasza

10. Kakas paboTta coBepIaeTcsi ra30M IpH IePexo/ie ero u3 CoCTosHus 1 B
coctosiHue 3?

A. 0,5 poVo b.2 poVo

B. poVo I'. 4 poVo

11. Yemy paBeH k03 GUIHEHT MOJE3HOTO ICHCTBUS MAPOBOW TYPOHUHBI, €CITU MOMYYSHHOE €10 KOJTHYECTBO
tertoThl paBHo 1000 M Ik, a mone3nas padora cocrasiser 400 M Ix?

A 4% B.25%

B.40% TI. 60%

12. YcranoBuTte coorBeTcTBHE (3 0asia)

12. YcTranoBHUTE COOTBETCTBHE MCKOY 0COOEHHOCTSAMHU MPUMCHCHUS NIEPBOI'0 3aKOHA TCPMOANHAMUKHU K
PA3JINYIHBIM U30IIPONIECCAM U Ha3BAHNUECM HM30MPOLeCCa.

Oco0eHHOCTH PUMEHEHHUS TIEPBOT'0 3aKOHA Haszganue npoiiecca
TEPMOIUHAMUKHU 1. m3oTepMuIeCKuit
A. Bce mepenaHHOe Ta3y KOJIWYECTBO TEIUIOTHI UAeT | 2. n300apHbIi

Ha U3MEHEHHE BHYTPEHHEHN 3HEPIruu rasa. 3. U30XOpHBII

b. u3MeneHue BHyTpEHHEW SHEPrUu ra3za 4. amuabaTHBIN

MPOUCXO/IUT TOJBKO 3a CUET COBEPIIECHHS PaOOTHI,
TaK KaK TEIIO0OMEH C OKPYKAIOIIUMH TeTaMH
OTCYTCTBYET.

B. BCce mepeanHoe ra3y KOJUYECTBO TEIIOTHI UIET
Ha COBepIleHHe paboThl, & BHYTPEHHSS SHEPTHUS
rasa ocraercs 0e3 U3MEHEHUs.

13. Pemure 3apauy (3 6aua)

11. I'a3 maxoautcs B cocyne mpu nasinenun 2 MIla u temmneparype 27 °C. [locne narpeBanus Ha 50 °C B
cocyjie ocTajiach MoJIoBMHA ra3a. OpenenuTh yCTaHOBHUBILIEECS IaBIICHHE.

1-7 6amioB 8-13 daiutoB 14-15 6amioB 16-17 6amnos

2 3 4 5




KonTtpoabHas padora
«ONEKTPOCTATHKA. 3aKOHBI IOCTOSIHHOTO TOKa»
Kontponupyemsiii paznen «OCHOBBI 31€KTPOIUHAMUKN»

I Bapuant

Yacts A
1. /IBa Toueunbix 3apsiaa +6 MkKi u -2 HKi1 B3aumMoeiicTBYIOT B BaKyyMe Ha PAaCCTOSIHHH 2 CM.
Onpenenuts cuity B3auMopaencTsus. (2 6anna)
2. YCTaHOBUTE COOTBETCTBUE MEXAY (DU3NUCCKUMH BEIIMYMHAMH U UX 0003HaueHueM: (1 6amn)

1. cuia Toka a)q

2. oanekTpuueckuit 3apsgy  0) U

3. HampspKeHHe B) P

4. COmpOTHBIICHUE r)l

5. DC o) R

6. MOIIHOCTh TOKa e) e
3.Ilouemy moaBoOAfAIIME TPOBOJA HE PA30rPEBAIOTCS  CTONb CHJIBHO, Kak CHHpajb
3JIEKTpOHarpeBareabHoro npuodopa? (1 6amr) I xed

4. Ha pucynke n3o0paxeH rpauk 3aBUCUMOCTH CHJIBI TOKA B TPOBOJHUKE OT A
HaNpsDKEHUs MEXKIY ero KoHiaMu.Yemy paBHO conpoTuBieHue nposoanuka? (1 e
Ga) A B

5.0mpenenuTh IUIOMIAAL CEYEHUs CTaJbHOTO MPOBOJHUKA JIMHHOM 1 KM

conpoTuierneM 50 OM, ynenbHoe conmporusienue ctamu 0,12 Om » mm%/m. (2
Oaia)
6.0mpenenute od1Iee COMPOTUBICHIE U300PA)KEHHOTO Ha CXeMe y4acTKa R,

nenu (Bce COMPOTUBIICHUS OJMHAKOBLI M paBHBI 2 OMm). (2 Oasuia) [zj %

Yacte B R:
7. K 6arapee ¢ D/IC 4 B u BuyrpeHum conpotusierreM 0,4 OM NOIKITIOYUIN PEIUCTOP.
Ornpenenure CONPOTUBIICHUE PE3UCTOPA U HAPSDKEHUE HA HEeM, eciu cuiia Toka B nenu 0,8 A.(3
6asa)
8.HaiiTi conmpoTuBIIEHHE 1IN, KOTOPast 32 1 MUH BBIACISET B IPOCTPAHCTBO 9 KJ[K TEIIOTHI.
Cuna toka B tienu 1 A. (2 6amna)

IT BapuanT
Yacte A
1. J/IBa Toueunsix 3apsaa -8 HKin u +4 MxKn B3auMoneHCTBYIOT B BaKyyMe Ha pacCTOSIHUM 4 CM.
Onpenenuts CUITy B3aUMOJAECUCTBHUS.
2. YCTaHOBUTE COOTBETCTBHE MEKIY (PU3NUECKUMHU BEIMUMHAMU U (HOPMYITaMHU Il UX
HaXOXICHHUS:

l.cuna Toka B MOJHOM MU a) p-t/S
2.HanpsOKEHHE 06) E/(R+r)

3.conpoTHUBIIEHNE B)[-U

4. MOIIIHOCTH TOKa r)[-R

5.3/1C n) qgft

6. cua Toka €)  VYaewee T Yampeun
3.ITouemy Bce 371eKTpoIaMIIbl U OBITOBBIE TPUOOPHI B KBAPTUPAX COEAMHEHBI MapalIeaTbHO?
Kakoii mprGop B KOMHaTe COETMHEH HE TMapauIeIbHO, a TOCIEIOBATENBHO C ™ 4,
notpeouTensimMu? 1

4. Ha pucyHke u300paxeH rpapyk 3aBUCMOCTH CHIIBI TOKa B TPOBOTHUKE
OT HaIpsLKEHUS MEXy ero KoHiaMu.Yemy paBHO CONTPOTUBIICHHUE o 2 0




MPOBOJIHUKA?

5. Onpenenuth IIMHY MeaHOTO Kabens ¢ ynenbHbIM comnpotuBieHueMm 0,017 Owm e MM?/M,
momanpio cedenns 0,5 Mm? u conpotusiaenreM 170 Om.

6.0Onpexnenute odIIee CONPOTHBIICHHE N300PaKEHHOTO Ha CXEME yJacTKa Ienu (Bce
COTMPOTUBIICHUS OJIMHAKOBBI U paBHBI 2 OM).

Yactr B

7. Ucrounuk Toka ¢ DJIC 45B nmoakioueH K pe3uctopy conporuBienueM 40 Owm, cuiia Toka B
uenu 0,9 A. Uemy paBHO BHYTpEHHEE CONPOTUBIICHUE NCTOYHUKA TOKA U CHJIA TOKA MPHU
KOPOTKOM 3aMbIKaHUU?

8.KakoBo HanpspkeHue Ha pe3uctope conporuBieHrueM 240 Om, ecnu 3a 9 MUH 2IIEKTPHYIESCKUM
TOKOM ObL1a coBepinena padora 450 JIx?

11 xnacc

Koumponvnas paboma Nel no meme: «Maznummnoe none. IneKmpomacHuUmMHAas UHOYKUUS).
Bapuant Nel

1. Ha npsimonuHeHbI MPOBOAHMK JUIMHOM 50 €M, pacrookKeHHbIH MEepHEeHIUKYISIPHO
JUHUSAM UHAYKIIMU OAHOPOJHOIO0 MarHUTHOro nois, nercreyer cuia 0,12 H. Onpenenure
MarHUTHYIO MHAYKLHIO, €CIIM CUjla TOKa B IPOBOAHUKE 3A.

2. KpyroBoii mpoBONOYHEI BUTOK MIOmansio 20 cM? HAXOAUTCS B OJHOPOHOM MAarHHTHOM
noJie, MHAYKIUS KoToporo paBHomMepHo u3mensiercs Ha 0,1 Tn 3a 0,4 c. [ImockocTs BUTKa
NEePIeHIUKYIApHA TUHUAM UHAYKIUU. Yemy Oynet paBna D/[C, Bo3HUKarOIIasi B BUTKE?

3.Kakoli nomkHa OBITH CHiIa TOKa B 0OMOTKeE JIpoccelisi ¢ MHIYKTUBHOCTBIO 0,5 ['H, 4T0OBI
SHEprus NoJjisi oKazanach paBHou 1 Jx?

Bapuant Ne2

1.

2.

Haiinure MHAYKTUBHOCTH KaTyIIKH, B KOTOPOH paBHOMEPHOE MU3MEHEHHE CHJIbI TOKA Ha
0,8 A B Teuenue 0,1 ¢ Bo30yxnaer DJC camounaykiuu 1,2 B.
ONEKTpOH BJETa€T B OJHOPOJHOE MAarHUTHOE II0J€ MEPHEHIUKYISIPHO JIUHUAM
MHIYKIMH €O cKopocThio 5-10° m/c. Mumykimss mareuTHOrOo mons pasna 2-1072 T,
Momynb 3apsana onektpona 1,6-107° Kn. Bemumcnure cuny Jlopenma. ITo kaxoit
TpaeKTOpuH OyzeT ABUTaTbes EeKTpoH? OTBET 000CHYMTE.
HaiiTi sHepruto MarHUTHOTO TOJISL COJIEHONIA, B KOTOPOM Ipu cuiie Toka 10A Bo3HMKaeT
MarHuTHLIN moTok 0,5B0.

KonTtponbHast padora o teme «KoneGanus u BOJTHBI».

Bapuanr 1

Omeemom K 3a0aHuam 1-8, 11,15 aenaemcsa 4yucao. EQuHuUybi

usmepeHusa e omeeme yKasbieamb He Haodo.

1. AMmauTyzaa Tena, COBEpIIAIOLIEro rapMoHndeckue konedanus, paBHa 15 cMm. Uemy paBeH
IyTh, IPONACHHBINA TEJIOM 32 BpeMsi, paBHOE MEPUO.y KoneOaHui?

Ortser: cM

2. HutsHoll MasTHUK coBepia 25 konebanuii 3a 50 c. Onpenenure 4acToTy KoneOaHUH
MAasiTHHKA.

OtBeT: I Y




3. Ha pucynke nokasan rpaduk Kojie6aHui OHOM U3 TOYEK CTPYHHBI.
Onpenenure nepuoa KojieOaHun

MasiTHHUKA.

Ortser: c

4. Tlo rpaduky 3ananus Ne3 HaiiiuTe aMIUIUTYIy KOJIeOaHUH.
Orser: cM

5. Tlo rpaduky 3amanust Ne3 HaliiuTe 4acTOTy KOJIeOaHUH.

OrTBer: I'o
6. Ha pucynke mpencraBieH rpadux WU3MEHEHUS co
BPEMECHEM KHHETUYECKOW IYHEPTUU E, Tbx 4 pebenka,
Kauarllerocss Ha kauemsix. YUemy 160 N\ /\ paBHa B  MOMCHT,
COOTBETCTBYIOIIIMI TOYKe A Ha / A [\ rpaduxe, ero
MOTEHLIMAaTbHAs SHEprus, - V' orcuurannas oT
MIOJIOKECHUS PABHOBECHS Kayeleil. 80
OtBeT: Jx / \ / 1
7. B ta0nwuie mokazaHo, Kak / WU3MCHSJIACh
KOOpJMHATA Teja ¢ TeUeHUEeM 0/ T > 3T o BPEMCHM IpH €ro
CBOOOHBIX KOJICOAHUSIX. ’
t, C 0 1 2 3 4 5 6 7 8 9 10
X, CM 10 7 0 -7 -10 -7 0 7 10 7 0
Onpenenure aMIUIUTYAy KoyieOaHMil Tena.
Ortger: cM
8. Ilo Tabnuue k 3aganuto Ne 7 onpenenure nepuo KoieOaHui Tena.
Ortger: c

9. Kunermueckas SHEprusi MasTHUKa B MOMCHT IPOXOXKICHHS WM ITOJIO)KCHUS PaBHOBECHSI
paBHa 5 J[x. Onpenenure NOTHYIO MEXaHUYECKYIO SHEPTUIO0 MasTHUKA.
OrtBeT: Jox

10. 3ByKOBBI€ BOJIHBI MOTYT PacIpOCTPaHATHCS

1) B raszax, sKMJAKOCTSIX M TBEPABIX TeJaax
2) TOIbKO B TBEPIABIX TeJIax

3) TOJIbKO B KHAKOCTAX

4) TOIbKO B ra3zax

Ortser:

11. BeruucnuTe JUTMHY BOJHBI, PACIPOCTPAHSIIONICHCS MO TIOBEPXHOCTH BOJBI, €CIIM CKOPOCTH
pacmpocTpaHeHHs BOJIHBI paBHA 5 M/C, a MOMJIaBOK KayaeTcs Ha Hel ¢ yacToroit 2 .
Ortser: M

12. YenoBeueckoe yxO MOKET BOCIPHHHMATH 3BYKHM yactoToi ot 20 mo 20 000 I'm. Kaxkoii
JIMana3oH JUIMH BOJIH COOTBETCTBYET HWHTEPBAJY CIBIIIUMOCTH 3BYKOBBIX KOJI€OaHUI?
CxopocTh 3ByKa B BO3/lyXxe mpuMmuTte paBHor 340 m/c.

1) o120 1020 000 M 3) or 0,06 10 58,8 M
2) ot 6800 10 6 800 000 m 4) ot 17 n0 0,017 m

OrtBer:

13. Ot 4ero 3aBUCHT BBICOTA TOHA 3BYKa?




1) oT 4acTOTHI KOJIeOAHU
2) OT aMILIUTYAbI KOJIeOaAHUId
3) OT 4ACTOTHI U AMILIUTY/IbI

4) He 3aBMCHUT HHM OT YACTOThI, HA OT AMILUIUTY/bI

Otser:

14. Heo6xonumo OKCHEPUMEHTAIbHO 4 n B r YCTaHOBMTb, 3aBUCHUT
JM  TEpUOJ  KoJeOaHui  MPYKUHHOTO : — u;—- «—5—4 MasTHUKa oT
JKECTKOCTH  IpykuHbl. Kakyro  u3 . — YKa3aHHBIX TMap Ma-
ATHUKOB MOKHO HCIIOJIb30BATh ISt 3TOM *1 * "-.»a " \j‘ uenu?

E—
= 3
! = =4
Dbul 3)Aub P =
— S I —
2)Bull 4 Aul [E .___]’
|

Otser:

15.Ha  pucynke H300pakeH rpaguKk  BOJIHBI B
OIpeIeIICHHBIN MOMEHT x, M Bpemenu. Omnpeznenure
JUTMHY BOJHBIL. 0.1

OrBerT: M ’ 0,5/ \1,5

z

0
-0,1{ 1 \/2 8,

Omeemom K 3a0aHuto 16 sensemca nocnedoeamenbHOCMb Yughp.
MocnedosamenbHocmo yughp 3anucsisaiime 6e3 npobenos, 3anameoix u Opy2ux 00noAHUMENbHBIX CUMB0s08

16. YcranoBuTe COOTBETCTBUE MEXIY (U3MUECKUMHM BEIMYMHAMH M HMX H3MEHEHMSMHU.
MaremaTnueckuii MasiTHUK COBEpIIAET He3aTyxarouue kojnedanus. Kak usmeHuTcs nepuos,
4acTOTa M MeXaHU4YeckKass HHeprus KojeOaTeabHOW CHUCTEMBl, €CIHM JUIMHY MasTHHKA
YBEJIMYUTh, @ MACCy U HAYaJbHYIO BBICOTY IOJIbéMa MAaATHUKA OCTaBUTh MPEKHUMU?

duznyeckue BeJITUYHHBI HX nsmMeHeHus
A) Tlepuon 1)  yBemuuuTCs
b) Mexanuueckas sHEprus 2) YMEHBIIUTCS
B) Yacrora 3)  He usmenurcs
A b B

Ana 3adaHua 17 Heob6xo0umo 3anucams nosHoe peweHue, 8katoyarouee
3anucb Kpamko2o ycaoeus 3adayu ([aHo), 3anuce popmyn, npumeHeHue

Komopbix Heob6xo0umo u 00cmamoyYHo 018 peweHus 3a0a4u, d MakKkice




17. I'py3 maccoit 100 T coBepiiaer kosebaHus Ha mpyxkuHe xkecTkocThio 40 H/Mm. Uemy paBHO
HauOOoJIbIIIee 3HAYCHUE MOIYJISI CKOPOCTH TeJla, €CIIM aMILIATY 1A KoyebaHuit 9 cm?

KonTpomnpHas padota o Teme «KosiebaHus 1 BOJTHBD».
Bapuanr 2

Omeemom K 3a0aHuam 1-8, 11 aenaemcsa yucnao. EOUHUYbI

usmepeHusa e omeeme yKasbieamb He Haodo.

1. AMmiuTyzaa Teia, COBEpIIAIOLIEro rapMoHndeckue Konedanus, paBHa 17 cm. Yemy paBeH
NyTh, IPOWICHHBIN TEJIIOM 33 BpeMs, paBHOE JIBYM NeproiaM KoseOaHuii?

Otser: cM

2. Hursanoit mastTHuK coBepiuui 16 konebanwuii 3a 32 ¢. Onpeaenute nepuo KoneOaHui

MasITHHKA.

Ortser: c

3. Ha pucynke nmoka3an rpadukx LR KoJeOaHuii OJJHO U3
TOYEK CTPYHBI. 6
Omnpenenure 4acToTy KoieOaHUH
MasTHHKA. 0 1 ) ~ 4

OTBeT: I'o

4. Tlo rpaduky 3amanus Ne3 HanauTe 6 aMIUTATYY
KoJIeOaHU .

Ortger: cM

5. [Tlo rpaduky 3ananus Ne3 Haiinute nepuos KosebaHui.

Ortger: C

6. Ha pucynke Mpe/CTaBIeH rpaduk E. Jix b M3MEHEHHS co
BPEMEHEM IOTEHIUAIBHOW 3HEPruu rpysa,
OTCYHTAHHOU oT MIOJIOKECHHS 160 / M\ paBHOBECHsI  Tema
Ha IPYKUHE. B MOMEHT, / \A [\ cooTBeTcTBYyIOMIMIA
Touke A  Ha  rpaduke,  €ro 80 KMHETHUYECKas
SHEprus paBHA / \

OrtBer: Jox / \ /

7. B Tabnuie nokasaHo, Kak U3MEHsIaCh .  KOOpIuHaTa Teja C
TEYEHUEM BPEMEHU TP €TO 0 1 2 3 1,¢ cBOOOIHBIX
KOJICOAHHUSIX.

[t c | o o5 | 1 |15 ] 2 | 25| 3 [ 35 ] 4 | 45 ] 5




| x, cm | o | 7 1w ] 7 [ o | 7 ]-10] -7 ] o0 | 7 | 10|

Onpenenure aMILIUTY Ay KOJeOaHMil Tena.

OTBerT: cM

8. Ilo tabmure k 3aganuro Ne 7 onpenenuTe nepuo] KoieOaHuii Tea.
OTBerT: c

9. Kunerunueckas sHeprusi MasITHUKA B MOMEHT MPOXO0KICHUS UM MOJIO0KEHHUSI pAaBHOBECHS
paBHa 7 J[xx. Onpenenure MakCUMaJIbHYIO MOTEHIIMAIBHYIO SHEPTUIO MasTHUKA.

OrtBer: Hox

10. IIpumepom MpOA0ABHOI BOIHBI SABISETCS
1) 3BykoBasi BOJIHA B BO3/lyXe

2) BOJIHA HA NTOBEPXHOCTH MOPHA

3) paauoBoOJIHA B BO3IyXe
4) cBeToBasi BOJIHA B BO3/IyXe

OrtBerT:

11. Boxna ¢ nepuoaom konebanuii 0,5 ¢ pacipoctpansiercs co ckopoctbio 20 m/c. YUemy paBHa
JUIAHA BOJIHBI?

Ortser: M

12. BepxHsis TpaHHIla YacTOTHI KOJICOAHWH 3BYKOBBIX BOJIH, BOCIIPUHIMAeMasi yXOM YellOBeKa, C
BO3pacToM ymeHbiaercs. /g nereit ona coctaBnser 22 kl'1, a Jis MOXKWIBIX JIIOJEH —
10 xI'1. CxopocTs 3ByKa B Bo3ayxe paBHa 340 m/c.
3BYK C JJINHOW BOJIHBI 17 MM

1)  yCJABININT TOJBKO PeGeHOK
2)  YCJIBINIUT TOJBLKO MOKHIOH YeTI0BEK
3) YCABIINT U PeGeHOK, H MOKUJIOH YeJIOBEK

4) He yCJABIINIMT HU PeOEHOK, HU MOKUJIOI YeT0BeK

OTtBeT:

13. KakuM nmapamMeTpoM 3BYKOBBIX KOJIEOAHHIA OTIPEIEISIETCSI TPOMKOCTD 3ByKa?

1) yacroroii
2) nepnogom
3) amnauTyaoi



4) CKOPOCTHIO PACTIPOCTPAHEHHUS

Ortser:

14. Heo0x01MMO SKCTIEpUMEH-
3aBHCHT JIM 4aCTOTa Rty ek
MaTEMATHYECKOI0 MasgTHHUKA OT !
U3 YKa3aHHBIX Iap MasTHHU-

|

TaJbHO YCTAHOBUTD,
KoJIeOaHuit

i JnnvHbl HUTH.  Kakyro
l KOB MOYKHO
m ni->

)AuBb 2)AuB 3)BuB m o Qms HBu T

HCIIOJIB30BAaTh JJISI ATOU I_ICJII/I?

OrtBerT:

BOJIHBI, OeTyIIei
KOTOPBI MOMEHT Bpe-

15. Ha pucynke noka3aH rpaguk
BJIOJIb YIIPYTOTO LITHYpa, B HE-

MeHH. JIJTnHa BOJIHBI paBHA 0 PaCCTOSIHHIO
7 [
1) AB 2) AC 3) AD 4) AE
Ortser:

Omeemom K 3adaHuto 16 sensemcsa nocnedosamenbHoCcmMb Yuagp.
MocnedosamenbHocmeo Yughp 3anucvisaiime 6e3 npobenos, 3anameoix u Opyaux 00noMHUMENbHbIX CUMB0/08

16. YcranoBuTe COOTBETCTBHE MEXTY (PU3NUECKMMHU BEJIMYMHAMU U UX U3MEHEHUSMU.
MaremaTuueckuii MasiTHUK COBEpLIAeT He3zaryxawomue konebanus. Kak m3MeHuTcs nepuon,
4acTOTa U MEXaHUUYECKasi SHEPrusl KojaeOaTeIbHOW CUCTEMBI, €ClIU JJIMHY MasiTHUKA YMEHbIIUTD,
a Maccy ¥ HayaJlbHYIO BBICOTY IOJbEMA MasiTHUKA OCTaBUTb MTPEKHUMU?

duznyeckue BeJITUYHHBI HX nsmMeHeHus
A) Yacrora 1)  yBemuuutCs
b) Mexanuueckas sHeprus 2) YMEHBILUTCS
B) Ilepuon 3)  He usmenurcs
A b B

Ana 3adaHua 17 Heob6xodumo 3anucames NosAHoe peweHue, 8KarYarouee
3anuce Kpamkozo ycnoeus 3adavu (faHo), 3anuce hopmyn, npumeHeHue
Komopbix Heob6xo0umo u docmamoyHo 01A peweHUs 3a0a4u, d MaKx e
mMamemamuyecKue npeobpazoeaHus u pacuémel, Npueodawue K YUC/1080MYy
omeemy.

17. C xakoil CKOpOCTBbIO MPOXOAUT TIpy3 NPYKUHHOTO MasTHUKA, uMmeromui wmaccy 0,1 kr,
M0JIO’KEHNE PAaBHOBECHS, €CITU JKeCTKOCTh NpykuHbI 40 H/M, a ammuintyna konebanuit 2 cm?

Koumponwvnasn paooma no pazoeny « OIITHKA»
I Bapuanr.
1. 'eomeTpryeckoil ONTUKON HA3BIBAETCS Pa3ies ONTUKH, B KOTOPOM...
a) M3Yy4yaroTCsl 3aKOHBI PaclpoOCTpaHEHUs B MPO3PAYHBIX Cpellax CBETOBOM HSHEPTUU HA OCHOBE
MIPEJICTABJICHUSI O CBETOBOM JIYYE;
0) TTy00OKO paccMaTpUBAIOTCS CBOMCTBA CBETA U €r0 B3aUMOJCHCTBHE C BEIIECTBOM.



2. OCHOBOII0JIO’)KHMKOM KOPIIYCKYJISIPHOI TEOPHUH CBeTa ObLI...
a) Pémep; 6) HprotoH; B) Makcen,
r) ApUCTOTEb; 1) ['roiirexc.

3. B yem cyniHOCTH MeTO/1a ONpeeeHHsI CKOPOCTH cBeTa B onbiTe ®uzo?

a) JUIs U3MEPEHUs BPEMEHH PaclipOCTPAHEHMs CBETa NCII0Ib30BAJIOCH BPALIAIOIEECs 3epKao;
0) [U1 U3MepEeHUsl BpEMEHU PaclpoOCTPAaHEHMsI CBETA UCII0JIb30BAJICS “TIpEphIBATEND  —
Bpallaoleecs 3yo4aToe KoJeco.

4. 1nst TOro 4To0bl OTPAKEHHDbIH JIy4 COCTABJISAJ ¢ NaJaomumM yroJ 20°, yroJ najxeHust
CBETOBOI0 JIy4a JI0J/I2KeH ObITh CJIeAYIOIUM:
a) 40° 0) 30° B) 20° r) 10°

5. BoisicHuTe, YeMy Oy/JeT paBeH yroJ najeHus Nnpu nepexojae cBeToBOro Jy4a B
onTHYecKH 0oJ1ee IIOTHYIO CpeAy M3 ONTHYECKOH MeHee IJIOTHOM ?

a) YroJ MajeHus paBeH yriiy IpeaoMIeHus

0) cBET MPOXOIUT O3 MPEITOMIICHUS

B) YIroJl MaJieHus OOJIbIIIE yriia MPEeIOMICHUS

I') yroJl NaJieH!sl MEHbIIE YIJIa IPEIOMIICHUS.

6. Onpenensisi riIyOMHY BojgoemMa “Ha rias”...
a) MbI TOYHO OIPEJICIISIEM TITyOUHY;

0) THO Ka)KEeTCs HaM TIyOxKe;

B) JTHO KaXXETCsl BCera OJIMKe K HaMm, T.€. MeJIbYe.

7. Kakue JIMH3bI HA3BIBAIOT BOTHYTBIMH, KOT1a — BBIIYKJIBIMH?

a) BoruyTeiMu — y KOTOPBIX Kpast TOJIILE, YEM CEPEANHA; BHITYKJIBIMU — Y KOTOPBIX Kpast
TOHBIIE, YEM CEpPEeAUHA

0) BoruyTeiMM — y KOTOpBIX Kpasi TOHbIIIE, YEM CEPEANHA; BHITYKJIBIMU — Y KOTOPBIX Kpast
TOJILLIE, YEM CEpEIUHA

B) BoruyrsiMu — Tena ¢ moBepXHOCTSIMH, OOpaII€HHBIMU BHYTPb; BBITYKJIBIMH — C
MOBEPXHOCTSMH, OOpaIllEHHBIMH HAPYXKY.

8. BoiGepure popmy 1y, 10 KOTOPOH PacCHYUTHIBAKT ONTHYECKYH) CHJIY JTMH3bI:

a)v=1T 6) D=1/F B) R=U/I r)q=Q/m
9. OnTnyeckune cuJbl JIUH3 paBHbI S 1nTp U 8 nnTp. KakoBbl uX pokycHbIe paccTosiHUSA?
a)2mul,25m 6)20Mmu 12,5m

B)2cmu 1,25 cm r)20cmu 12,5 cm

10. Yemy paBHO JiMHeiiHOe yBeJIMYeHNE JIUH3bI?
a)'=H/h o) =f/F B) I'=d/f r)I'=D/d

11. C xakoii ¢pu3nyecKko XapaKTepUCTHKOM CBSI3aHO pa3jin4ue B nBere?
a) CO CKOPOCTBIO CBETA,

0) C THTCHCHUBHOCTBIO CBETA;

B) C TIOKa3aTeJieM MPEIOMIICHHUS CPEJIbL;

T') C YaCTOTOM KOJIeOaHUH.

12. /limHa BOJIHBI 111 (PMOJI€TOBOIO IIBETA PaBHA:
a)2-10"m 6)4- 107 M



B)6- 10" ™ 18- -107"m

13. B uem 3akJirouaercsi siBjieHUe HHTepdepeHIHNn cBeTa’?
a) B YCHJICHUH OJIHOTO CBETOBOTO MyYKa JPYTHM;

0) B MOJIy4EHUU CIIEKTpa OEJIOTO CBETA;

B) B OrMOaHUN CBETOM IMPETSATCTBUN;

F) B HAJIOXKECHUHN CBETOBBIX BOJIH.

14. Kakue cBeTOBbIE€ BOJIHBI HA3bIBAIOTCS KOT€PEeHTHbIMM ?

a) UMEIOLIUE OJIMHAKOBBIC YACTOTHI;

0) UMEIOIIUE OJJMHAKOBBIC YaCTOTHI M PA3HOCTh HAYaIbHBIX ()a3, paBHYIO HYIIIO;
B) MMCIOIINE OJIMHAKOBHIC YACTOTHI U TOCTOSTHHBIC pa3HOCTH (ha3.

15. YcaoBue MmakcumMyMa B TH(PPAKIHMOHHON KAPTHHE, MOJYYeHHOI ¢ TOMOIIbIO pellleTKH,
d sitt =K~ | B aroii popmy.te d —3To0:

a) pa3HOCTh X0J1a MEX/1y BOJTHAMH,

0) mepuo pemeTKH,

B) IIMPUHA MAaKCUMyMa Ha 3KpaHe.

16. Macca Te1a m = 1 kr. Belunciiure nojiHyIo ero JHepruio.
a)3 - 108 JIx 6) 9 - 108 JIx
B) 9 - 10% JTx r) 3 - 10% JIx

17. CBeuyeHne 3KkpaHa TeJIeBH30pa OTHOCUTCH K:
a) XeMIJIFOMUHECIICHIINH;

0) KaTOIOTFOMUHECIICHIINH;

B) DJICKTPOJTIOMHUHECIICHITUH;

) GOTOTIOMHHECIICHITUY.

18. Il.1azma gaer:

a) CTEKTp MOTJIONIEHNUS;
0) mosocaTblil CrieKTp;
B) JINHENYATHII CIIEKTP;
I') CIUIOIIHOW CHEKTP.

19. KakoB nuana3oH 4acToT HHGPPAKPACHOI0 U3TyYeHH?
a) ot 10° 10 107 'y

6) ot 10® o 101 I'y

B) 0T 6,6 - 1018 10 6.6 - 10 I'ny

r)or3- 1012 103 - 10% T

20. IlepeuncauTe BUABI 3JIEKTPOMATHUTHBIX M3JIy4YeHHH B MOPSIAKe BO3PACTAHUS MX JVIHH
BOJIH:

a) raMMa-u3JIy4eHue, peHTreHOBCKoe, yiabTpadunoaeTroBoe, BUAUMOE, HH(PpaKpacHoe,
PaauoOHN3IyYeHHe, HI3KOUaCTOTHOE;

0) HU3KOYACTOTHOE, paIuoOU3IIyuyeHHe, HHPpaKpacHoe, BUAUMOE, YIbTPapHOIETOBOE,
PEHTI€HOBCKOE, TaMMa-U3ITy4eHHE;

B) HU3KOYACTOTHOE, PaJMOU3TyYeHUE, HH(PaKpacHOE, BUIMMOE, PEHTTEHOBCKOE, FraMMa-
U3JIy4eHue, yIbTpaduoieToBOE;



') TaMMa-Mu3JIy4YeHHue, PeHTI€HOBCKOE, YIbTpadroIeToBOe, BUAUMOE, HH(pPaKpacHOE,
HU3KOYaCTOTHOE, PaJIMOU3IIy4YeHHE.

Konmponvnas paboma no pazoeny « OIITUHKA»
II Bapuanr.
1. Yto Ha3bIBaeTCsi CBETOBBIM JIy4OM?
a) TEOMETPUIECKOE MECTO TOYEK, MMEIONINX OJIMHAKOBBIC (Da3bl B MOMEHT BPEMECHH;
0) MUHUS, yKa3bIBaIoOIIash HAllpaBJICHUE PACIIPOCTPAHEHUSI CBETOBOM SHEPTHH;
B) BooOpakaemas JTUHUs, TapajljieibHas (GPOHTY pacCIpOCTPAHEHHUS CBETOBOM BOJIHBI.

2. KTo BepBbie onpeens CKOpocTh cBera?
a) MaiikenbCoH,; 0) [ammeit;
B) Pémep; r) ®u3zo.

3. YUeM 00BsSICHSJICS YCIIEX ACTPOHOMMYECKOI0 MeTO/1a M3MEPEHHUsI CKOPOCTH TeJia?
a) nexenueM fOnurepa Bokpyr ConHua;

0) MPOXOIMMBIE CBETOM PACCTOSIHUS OBLIM OYEHb BETTUKU;

B) TE€M, YTO CBET JIOObIC PACCTOSHUS MPEO/I0JICBAET MITHOBEHHO.

4. 11 TOro 4To0bl OTPasKeHHbIN JIy4 COCTABJISI ¢ NajammM yroa 40°, yroa najieHus
CBETOBOIO JIy4a J0JKeH ObITh CJIeIyI0LIM:
a) 20° 0) 80° B) 40° r) 10°

5. BoisicHuTe, 4YemMy Oy/eT paBeH yroJ najgeHusi pu nepexoje cBeToOBOro Jy4a B
ONTHYECKH MEHee IJIOTHYIO Cpely U3 ONTHYecKOoi 0oJ1ee MJIOTHOM?

a) yroJl MaJieHusI PaBEeH YTy MPETOMIICHHS

0) CBET MPOXOIUT O€3 MPEIIOMIICHUS

B) yrOJI MaJieHust OOJIBIIE yTiia IPETOMIICHUS

I') yroJ NaJieHus MeHbIlIe YIiia MpeToMIICHHS

6. AOCOJIIOTHBIN MOKAa3aTe/Ib MPEJOMJICHHUA 3ABUCUT?
a) OT YacTOTHI;

0) OT CKOPOCTH CBETA;

B) OT (PU3UUECKUX CBOWCTB U COCTOSIHUS CPEJIbI;

I') OT yIJIa IPeIoOMIICHUS.

7. JIun3a 3T10:

a) MpO3pavyHOe TEJI0, UMEIOIIEE C IBYX CTOPOH TJIAJKUE MOBEPXHOCTH
0) mpo3pavyHoe TeNo, OrpaHNYEeHHOE C(PePUIECKIMH MTOBEPXHOCTSIMH
B) TEJIO, CTOPOHBI KOTOPOTO OTIIOJHPOBAHBI U OKPYTJICHBI

T) 11000€ TEJNO C MIAJKUMUA U30THYTBIMU MTOBEPXHOCTIMU

8. B kakux equHHLIAX U3MEPSIOT ONITHYECKYI0 CHJIY JIMH3bI?
a) Omax 6) Bonbrax
B) Kanopusx r) AuonTtpusx

9. Haiinure onTH4YecKkHue CHIIbI JIMH3, GOKYCHBIE PACCTOAHHUA KOTOPBIX 25 cM 1 S0 cm.
a) 0,04 aop u 0,02 aoTp 0) 4 anTp u 2 AnTp
B) | notp u 2 qotp r) 4 notp u 1 qoTp



10. Yemy paBHO JMHeliHOe yBeJIMYeHHE JIMH3bI?
ayl'=1/d o) I'=d/f B) =1/ r)[=1/f

11. IIpeamer KaxkeTcss HaM OeJIbIM, €CJIM OH...
a) YACTUYHO OTPAXKAET BCE JIYyUH;

0) YaCTUYHO IOTJIOLIAET BCE JIyUH;

B) OZIMHAKOBO OTPa)kaeT BCE JIy4H;

I') OJIMHAKOBO MOIJIOIIAET BCE JIy4H.

12. Incnepcueii Ha3pIBaeTCA:

a) 3aBUCUMOCTb TTOKa3aTelisi MPEIOMIICHHUS CBETA OT CPEJIbl, B KOTOPOIM pacCenBaeTCsl CBET;

0) 3aBHCHMOCTH IOKa3aTessl MPEIOMIICHHsI CBETa OT JUIMHBI BOJIHBI (MJIM 9acTOTHI KOJIeOaHUI
CBETOBOU BOJIHBI);

B) 3aBHCHMOCThH IIOKa3zaTejsl MPEJIOMIICHUS CBEeTa OT yrjia NaJCHUS CBETOBOTO IIydKa Ha
MOBEPXHOCTH CPE/IBL.

13. JlimHa BOJIHBI 1JIS KPACHOTIO IBETA paBHA:
a)2~10'7M 6)4'10'71\/1
B)6- 107 M N8 -10"m

14. B yem 3akJrouaercs siBjieHue nudpaxkuum cpera?
a) B YCWJIGHUU OJHOTO CBETOBOTO My4YKa IPYTUM;

0) B MOJIy4YE€HUH CIIEKTpa OEJIOro CBETa;

B) B OrMOAHUU CBETOBOW BOJIHOM MPENSATCTBUM;

T') B HaJIO)KEHUHU CBETOBBIX BOJIH.

15. YcaoBue makcumyMa B AH(PPAKIUOHHON KapTHHE, NOJTYyYeHHOH ¢ MOMOLIBIO pPeleTKH,
d sitt =& | B yroii hopmysie Bripakenne o 51w

a) pa3HOCTh XOJa MEX]1y BOJIHAMH,

0) mepuoJ pemeTKy,

B) IIMpPHHA MAaKCUMyMa Ha 3KpaHe.

16. Macca Tena m = 2 kr. Belunciiure nojiHyIo ero JHepruio.
a) 6 - 108 JIx 6) 36 - 108 Ik
B) 6 - 10 Tx r) 18 - 10® JIx

17. CBeueHue JJaMIbI THEBHOTO CBETA OTHOCHUTCS K:
a) XeMUJITIOMUHECIICHIINY;

0) KaTOIOTIOMUHECIICHIINH;

B) DJIEKTPOTIOMUHECICHITNH;

) GOTOTIOMUHECIICHITUH.

18. JInneiiuaTplii CIEKTP JaeT BellecTBO, HAXOoAsI1eecs B
a) J)KMJIKOM MOJIEKYJISIPHOM COCTOSIHUU;

0) ra3000pa3HOM MOJIEKYJISIPHOM COCTOSTHUU;

B) ra3000pa3HOM aTOMapHOM COCTOSIHHUH;

T') TBEP/IOM COCTOSIHHH.



19. KakoB n1Mana3oH 4acTOT PEHTTeHOBCKOI'0 U3JIyYeHus?
a)or3- 10 103 - 10° I’y

6) ot 10® 10 10 I'g

B) 0T 6,6 - 108 10 6.6 - 105 I'ny

r) OT 10 10 107 I'g

20. IlepeunciauTe BUABI 3JIEKTPOMATHUTHBIX H3JIy4YeHUH B NMOpsiAKe YObIBaHUS UX JUVIMH
BOJIH:

a) raMMa-M3JIyu4eHue, PEHTT€HOBCKOE, YIbTpa(HoIeToBOe, BUANMOE, HH(paKpacHoe,
paguousIy4yeHue, HU3K04acTOTHOE;

0) HU3KOYaCTOTHOE, PaUOU3ITydeHre, UH(PaKpacHOE, BUIUMOE, YIbTpadHoneToBoe,
PEHTI€HOBCKOE, FaMMa-U3/1y4YCHUE;

B) HU3KOYACTOTHOE, PaMOU3TyYeHUE, HH(PPaKpacHOE, BUIUMOE, pEHTTEHOBCKOE, TaMMa-
U3JIy4eHue, yIpTpaduoseToBoe;

') TaMMa-Hu3JIyueHHe, PeHTI€HOBCKOE, YIbTpaduoieToBoe, BUANMOE, HHPpaKpacHoe,
HU3KO0YAaCTOTHOE, PaJUOU3IyYEHUE.

KonTpoabHas pabora «jieMeHTbI ACTPOHOMH I

Bapuant Ne 1

1. AcrtpoHOMMS — HayKa, U3y4aromas ...

A) IBWKEHUE U POUCXOKACHUE HEOSCHBIX TEI U X CUCTEM.

b) pa3BuTHe HEOECHBIX TEJ U UX IPUPOLY.

B) nBwxenue, npupoy, MPOUCXOXKICHUE U Pa3BUTHE HEOECHBIX TEN U UX CUCTEM.
2. Teneckom HEOOXOIHUM IS TOTO, YTOOHI ...

A) cobpaTh CBET U CO3/1aTh N300paKCHUE HCTOYHHUKA.

B) cobpatb cBeT OT HEOECHOTO 00BEKTA M YBEITMUUTH YTOJI 3pEHHSI, IOl KOTOPBIM BUCH

00BEKT.

B) nonyunts yBenmueHHOE H300pakeHne HEOECHOTO Tea.
3. Camas BbIcOKast TOuka HeOeCHOM cepbl Ha3bIBACTCH ...

A) TouKa ceBepa. b) 3enur. B) nanup. I') Touka BocTOKa.
4. AHanor mupoTsl B reorpauyeckux KoopJIuHaTax.
A) cknoHenue.  b) UCTUHHBIN TOPU30HT. B) npsimoe BocxoieHueE.

5. ¥Yroum, noJ KOTOPBIM CO 3B€3/1bl BUJIEH PAIUYC 3€MHOI OpOUTHI, Ha3bIBACTCH. . .

A) mapamnakcoM.  b) 3Be3nHOI BennunHONW.  B) acTpoHOMHYECKOHN eIMHULIEH.
6. Tperss mnanera ot CoJHIA — 3TO ...

A) CarypH. b) Benepa. B) 3emus.
7. Tlo xakum opOuTam obpamatoTcs mianeTsl BOKpyr ConHia?

A) 1o okpykHOoCTSM.  B) 1o syummncam, 6JIM3KUM K OKpYKHOCTAM.  B) 1o BeTBAM
napabo.
8. bnmxaiimas k ConHIly TOuKa OpOUTHI TUIAHETHI Ha3bIBAETCA ...
A) nepurenuem. b) apenuem. B) skcuenTpucureToMm.
9. HaumeHnbu1yio TemMriepatypy MOBEepXHOCTH UMEIOT. ..
A) xenTbie 3BE3/bI. b) opanxeBble TUTaHTHI B) 6enbie kapiauky.
10. Bce naHeThI-TUTaHThI XapaKTEPU3YIOTCH ...
A) OBICTpPBIM BpalCHUEM. b) MenneHHbIM BpalieHUEM.
11. Actepouspl BpamaTcs MeXIy OpOUTamH ...
A) Beneps! u 3emiu. b) Mapca u FOnuTepa. B) Hentyna u Ilnyrona.

12. Kakue BemecTBa mpeobnagaroT B atMocdepax 3Be3a?
A) renuii u kucnopoa.  b) a3or u renmii. B) Bonopoa u renuii.



13. K xakomy kiaccy 3Be3a oTHocutcs Conuie?
A) cBepxrurant. b) sxentsiii kapauk.  B) Oenblif kKapiuk. I') kpacHbI THTAHT.
14. Ha ckosibKO c03Be31Ui pa3aeneHo Heho?
A) 108. b) 68. B) 88.
15. KT0 OTKpbLIT 3aKOHBI IBMKEHHS TU1aHeT BOKpyr CouHia?
A) Iltonemeir.  b) Konepuuk. B) Kenuep. I') Bpywno.
16. Kakoii cnoit ConHia siBIsIeTCSs OCHOBHBIM UCTOYHHKOM BUAMMOTO U3ITydeHUS?
A) Xpomocdepa. b) ®otocdepa. B) Conneunas kopona.
17. 3BE311b1, ABISAIOIIMECS UCTOYHUKAMH MIEPUOANIECKUX UMITYJILCOB PaTUOU3ITyYCHHS
HA3bIBAIOTCHA. . .
A) xBa3apsl. b) nynbcapsl. B) u€pHble ObIpHI.

KOHTPOJIBHAS PABOTA «3JJieMeHTbI aCTPOHOMHUW
Bapuant Ne 2

1. Yro Takoe kocmosorus?
A) Hayka, u3ydaroias ABUKCHHE U TPOUCXO0XKICHNE HEOECHBIX TEll U UX CUCTEM..
b) nayka, nzyuaroias CTpoeHu€e 1 3BONIOLHI0 BeeneHHoi.
B) nayka, nzyvaroias 3aKOHbI JABH>KEHHUSI HEOECHBIX 00BEKTOB.
2. Tlapcek — 3TO enMHUIIA U3MEPEHUSL. ..
A) cBeTUMOCTH HEOECHBIX TEJl. b) pa3mepoB HEOECHBIX TeEl.
B) paccrosiHuil Mexxy HeOECHBIMU TEJIaMHU.
3. Camas HM3Kas Touka HEOECHOM cephl Ha3bIBACTCH ...

A) Touka ceBepa. b) 3enwur. B) nangup. I') Touka BocTOKA.
4. AHanor A0arotel B reorpaguueckux KOOpIAuHaTax.
A) nonyneHHasi IuHUSA.  B) UCTUHHBIN TOPU30HT. B) npsimoe BocxoxieHue.

5. BcmbeixuBaroniue B 3eMHOUM atMocdepe, BiIeTaronue B He€, MelIbYaiiime TBEPbIe
YaCTHIIBI, HA3BIBAFOTCH. . .
A) metreop. b)komera.  B) mereopwur.
6. Ilecras muranera ot ConHIA — 3TO ...
A) Caryps. b) Onurep. B) Vpan.
7. Buammoe NBKEHUE TUIAHET HA HEOE SIBIISICTCA. . .
A) IBIXKEHHUEM 10 OKPYXKHOCTSAM.  b) merineoOpa3HbIM ABMKEHHEM.  B) IBHKeHUEM

10 TPSIMOM.
8. Hawmbomnee ynanéunas ot ConHIla TOuka OPOUTHI TUNIAHETHI HA3BIBACTCS ...
A) mepurenuem. b) adenmem. B) skcuenTprcuTeTOM.
9. Kakwue 3B€3/1bI UMEIOT HAMOOJIBIIYIO TEMITEPATYPY MTOBEPXHOCTH?
A) ronyOble KapiMKH. b) xénThle 3BE3BI. B) kpacHble TUTaHTHI.
10. CocTosT U3 THKENBIX XUMHUYECKHUX DJIEMEHTOB. ..
A) TMIIaHEeTHI - TUTAHTHI. b) niiaHeTs 3eMHOM TPYIIEL.
11. [lepron coaHEUHOM aKTUBHOCTH COCTABJISIET ...
A) 10 ner. b) 12 ner. B) 11 ner.
12. Kakoro Tuma 1o BHEITHEMY BHTY SIBJSIETCS TalaKTHKa MIIeuHbIH myTh?
A) snnuntuueckas.  b) cnupanbHas. B) HenpaBunbHas.
13. K kakomy kJaccy 3Be3j oTHocHuTCs berenbreiize?
A) cBepxruranT. b) sxenterii kapnuk.  B) Oembiii Kapiuk. I') opanxeBblii rUTaHT.
14. Ckonpko 3BE311 BCEro MOXKHO HaOJI01aTh Ha HeOe B TEYCHUH CYTOK?
A) okoo 2500. b) oxoio 5000. B) okozo 10000.

15. Ko siBisieTCss OCHOBOIIOJIOKHUKOM TEITUOIICHTPUYECKONW CHCTEMBI MUpa?
A) Iltonemeir.  b) Konepuuk. B) Kenunep. I') Bpywno.



16. Kak Ha3bpIBaeTCsS BHEUTHUH IO COTHEUHOU aTMochepni?
A) Xpomocdepa. b) ®otocdepa. B) Conneunas kopoHa.

17. HeGecHble OOBEKTHI, SBISIONIUECS HCTOYHUKAMI MOIITHOTO PATUOU3ITYICHHUS
HA3bIBAIOTCHA. . .

A) KBa3aphl. b) nmynbcapsr. B) u€pnbie apIphI.






