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MNPUJIO)KEHUE
K OCHOBHOM 00pa3oBaTelbHOH MporpaMme cpeaHero oduiero oopa3oBaHus
PABOYASI IPOT'PAMMA
1o y4yeGHOMY INpeameTy
«PU3UKA»

Ha ypOoBHe cpeaHero oduero odopa3oBaHus
cpok ocBoeHus nporpammsbl: 2 roaa (¢ 10 mo 11 kmacc)

Pa3paboTuuk nporpammsi:
Beperennukoa U.B., yuurens pusuku

'O Kapnunck, 2025 r.




Pabouas nporpamma o gusnke Ha YpOBEHb CpeAHEro 00IIero oopa3oBaHus
st obyuaromuxcs MAOY COIII Ne 16 pa3paboraHa B COOTBETCTBHH C
TpeOOBAHMSIMU:

. ®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 oOpazoBaHuu
B Poccutickon ®denepanuny;

. npukaza Munnpocemenuss ot 31.05.2021 Ne 287 «O6
yTBEpXKJIeHUH (heepalIbHOrO0 TOCYAapCTBEHHOrO 00pa3oBaTeNIbHOTO CTaHAapTa
OCHOBHOT'O 00111eT0 00pa30BaHUsY;

. npukaza Munnpocsemenuss or  18.05.2023 Ne 370 «O6
yTBepKAeHUH (heaepanbHOoil 00pa30BaTeIbHOM MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUs;

. npuka3a Munnpocsemenuss ot 09.10.2024 Ne 704 «O BHeceHHH
M3MEHEHH B HEKOTOphIE NpHKa3bl MuHHCTEpCTBa mpocBemeHus Poccuiickon
®enepauuy, Kacaromuecs  (QeaepalbHbIX  00pa30BaTENbHBIX  IPOrPAMM
HavyaJbHOro 00I1ero 00pa3oBaHus, OCHOBHOI'O O0OIIIEr0 00Opa30BaHUsI U CPETHETO
o011iero oOpa3oBaHus»;

. npukaza Munnpocsemenuss oT  22.03.2021 Ne 115 «O6
yTBepkaenun Ilopsigka opraHu3aliii M OCYHIECTBJICHHUS 00pa3oBaTesbHOMN
NESATEIbBHOCTH 10 OCHOBHBIM  00II€00pa3oBaTENbHBIM  MporpamMmmam —
oOpa3oBaTeNpHBIM IpOrpaMMaM HauyajibHOIO OOILEro, OCHOBHOTO OOLIEr0 |
CpeIHero o01Iero 0opa3oBaHusY;

. Konnenmuuu npenojgaBanusi yueOHOT0 IpeaMeETa;

. Konnenmuu skojiorudeckoro  o0pa3oBaHUsi B CHUCTEME OOIIero
oOpa3zoBaHus;

. CII 2.4.3648-20 «CaHUTapHO-3MTUAEMHUOJIOTMYECKUE TPeOOBaHUSA K

OpraHW3alisIM BOCIMTAHHWS M OOYUYEHHUsS, OTHIbIXa W O3JOPOBJICHUS ACTCH WU
MOJIOZICKHY, YTBEP)KICHHBIX MOCTAHOBJICHUEM TJIABHOTO CAaHUTApHOTO Bpada OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «['uruennueckre HOpMaTUBBI U TPEOOBAHUS K
oOecrieueHnt0 0e30MacHOCTH W (W) OE3BPEAHOCTH ISl YesloBeKa (PaKTopoB
Cpelbl OOWTaHMs», YTBEPKICHHBIX IMOCTAHOBJICHHEM TJIABHOTO CAHUTApHOTO
Bpaya oT 28.01.2021 Ne 2;

. y4eOHOTO TJIJaHa OCHOBHOTO 00IIero 00pa3oBaHUsl, YTBEPKICHHOTO
npukazom MAOY COII Ne 16 ot 29.08.2025 Ne 224-1 «O BHECEHUN U3MEHEHUN
B OCHOBHYIO 00pa3oBaTeIbHYIO MPOrPaMMy OCHOBHOTO 00IIIero o0pa3oBaHUs;

. dbenepanpHOl paboueil MPOrpaMMsbl MO Y4EOHOMY MPEIMETY.

PabGouast mporpaMma OpHUEHTHpPOBaHA Ha  IICJICBBIC  NPUOPUTETHI,
chopMmynupoBaHHbIe B (deaepanibHOW pabouel mporpaMMe BOCTHUTAHHS U B
paboueit mporpamme Boctiutanusit MAOY COIII Ne 16.



PabGouas nporpamma no ¢usuke 6azoBoro ypous aias 10-11-x kiaccon
IMosicHuTeIbHAA 3aMIUCKA

[IporpamMma no ¢u3uke 0a30BOro YpOBHsS Ha YPOBHE CpPEIHETO OOLIETO
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUI K pe3yJbTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM IporpaMmsl, npeacraBieHHbIX B OI'OC
COO, a Takxke c yderoM QenepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLEMIUKA TMpenojilaBaHusl yuyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3yIOIINX OCHOBHBIE
o0Opa3oBaTeNbHbIEC TPOrPAMMBI.

ConepxaHue mporpaMmbl MO (pU3MKe HampaBieHO Ha (OpPMHUPOBAaHUE
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeJAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAy4YHbIMU Y4YE€OHBIMM MNpeaMeramu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS] (PM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
o0pa3oBaHusl, TNIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUSI Kypca (PU3HUKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no Qpu3MKe BKIIOYALT:

. IUIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (U3MKu Ha 0a30BOM
YpOBHE, B TOM YHCJIE MPEAMETHBIE PE3yJIbTATHI 110 T01aM 00YIEHUS;
. cojJiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

du3nka Kak Hayka O HauOolsiee OOIIMX 3aKOHAX MPUPOJBI, BHICTYMas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaroriem mupe. [IKoapHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TIOCKOJIBKY (PH3MYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHne (U3MYECKUX 3HAHWW  ONpenelisseT XapakTep ©  pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TIOJIyYCHHMsI HOBBIX MAaTE€pPUAJIOB C 3aJaHHBIMH CBOWCTBAMH | .
W3yyenne QU3NKM BHOCHT OCHOBHOW BKJIaJL B (POPMHUPOBAHUE €CTECTBCHHO-
HAy4YHOW KapTUHBI MHUpa OOydYarommxcs, B (HOPMHUPOBAHHE yMEHUN TPUMEHSTh
HAyYHBIA METOJI MO3HAHUS TPY BHITIOJIHEHUN UMHU YY€OHBIX UCCIIEIOBaHUH.

B ocHoBy kypca ¢u3uKH Ui YPOBHS CpPEIHEro oO0IIero oOpa3oBaHUs
MOJIOKEH PsA HWACH, KOTOpbIE MOXKHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MIOCTPOCHHUSI.



WNnes nenoctHocTd. B COOTBETCTBHM € HEW KypeC SIBIIETCA JIOTHYECKU
3aBEpUICHHBIM, OH COJIEPXHUT MaTepuajd U3 BCEX pa3leioB  (PHU3UKH,
BKJIFOUAET BOIPOCHI KaK KJIACCHUECKOM, TaK U COBPEMEHHOM (PU3UKH.

Unes renepanuzanuu. B cooTBeTCTBUM ¢ HEW Marepuan Kypca (PU3MKH
oObeMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBIseTCs
dbopMupoBaHUEe MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U
noJie.

Nnesa rymanurtapusanuu. Ee peanusanmst NpearonaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (hU3MUECKONM HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pa3BuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU TPOOIeMamu.

WUnes npukianHoil HampaBineHHocTH. Kypc @usuku npeamnosnaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOIMYECKUX MPHUIIOKEHUN
W3YUYCHHBIX TEOPHUM U 3aKOHOB.

WNnes »5kojiorM3anuu  peagu3yeTcss IOCPEACTBOM BBEICHHS 3IIEMEHTOB
COJICpKaHMs, TOCBSIIEHHBIX 9JKOJOTMYECKUM TpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXke OO0CYX ICHUS
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepxHEBbIMU 3JIEMEHTaMU Kypca (PU3MKH Ha YPOBHE CpPEIHEro OOLIEro
oOpa3oBaHus SBIAIOTCS (pU3MUECKUE TeopuH ((POpMHpPOBAaHUE IMPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUINYECKON TEOPUH, POIU (PYHIaMEHTAJIbHBIX 3aKOHOB H
OPUHIMIIOB B  COBPEMEHHBIX MPEJACTaBICHUSAX O MPUPOAE, TPaHMIAX
IPUMEHUMOCTH TEOPUH Uil ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUUA U
MIPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TOJX0/] B Kypce (PU3UKU peain3yeTcsi Mpexkie
BCEro 3a CYET OPTraHU3alUU SKCIEPUMEHTAIBHON AESITENbHOCTH O0YyYaroIuXcs.
Jns  GazoBoro ypoBHS Kypca (U3MKM — DOTO HCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JTAOOpaTOpHBIX padorT,
KOTOpbI€ B Iporpamme no (usuke oObeIMHEHBI B OOIIMNA CIHCOK YYEHUYECKUX
MpaKTHUECKUX PadoT. Brigenenne B yka3aHHOM TepeyHe JIabopaTOpHBIX padorT,
OPOBOAMMBIX JJIi KOHTPOJST M  OIIGHKH, OCYIIECTBISIETCS yYaCTHUKAMHU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHallleHus kabunera ¢Qusuku. Ilpm s>TOoM oOecreunBaercs OBIaJCHHUE
OOyYaroNMMHUCST YMEHHUSIMU TIPOBOJUTHL KOCBEHHBIE HW3MEPEHUs, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB 10 MPOBEPKE
MPEIIOKEHHBIX TUTTOTES.

bosibmioe BHHUMaHUE YAESAETCS PEIIEHUIO PACUYETHBIX M KAYECTBEHHBIX
3agad. [Ipu 3TOM AJIs1 pacyeTHBIX 3a/1ad MPUOPUTETOM SIBIISIIOTCS 3aa4M C SIBHO
3aIaHHOM (PU3UYECKON MOJICIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTU KaK M3 OJHOIO pasferna Kypca, TaKk U UHTErpUpys 3HAHUA U3
pa3HbIX pa3nenoB. I Ka4YeCTBEHHBIX 3a/1a4 MPUOPUTETOM SBIIAIOTCA 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUS (PU3NYECKUX SBJICHHM U TMPOLIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyrome BbIOOpa (PU3NYECKOM MOJENIM AN CUTyallMd MPaKTHKO-
OPHUEHTUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k mMarepuansbHO-
TEXHUYECKOMY OOECIeYeHHI0 YyuyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKK Ha YPOBHE CpEHEro 00111ero 00pa3oBaHus JOJKEH U3Y4YaThCsl B YCIOBUSIX
peAMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HMHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Pu3MKM HOHKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OO0OpYAOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHUUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opyIOoBaHUE.

JlemoHCTpaninoHHoe 000OpyaoBaHue (QOopMUPYETCSI B COOTBETCTBUU C
OPUHIIUIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCIICIOBAHUSI  M3Y4Ya€MbIX SIBJICHUW W  MPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopatopHoe 00O0OpyIOBaHHE [JII YYEHUYECKUX MPAKTHUUYECKUX pabdoT
dbopmupyeTCs B BUIAE TEMAaTHYECKUX KOMIUICKTOB M 0OOECIICUMBACTCS B pacyeTe
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTHdeckue KOMILIEKTHI
7a00paTOPHOTO O00OPYNOBaHMS JOJKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHU 1IEJISIMU U3y4€HUSI PU3UKHU B 001IEM 00pa30BAHUHU ABJISIOTCS:

. dbopMHpOBaHHE HHTEPECA U CTPEMIICHHS OOYYArOIIMXCS K HAyYHOMY
U3YUYCHUIO TPUPOJBI, PAa3BHTHE MX MHTCIUICKTyalbHBIX W  TBOPYCCKUX
CIIOCOOHOCTEI;

. pa3BUTHE TPEACTABICHUA O HAy4YHOM METOJE I[IO3HAHUA U
(dbopMUpOBaHKE UCCIIEOBATEIBLCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBJICHUSIM;

. dbopMUpOBaHHE HAy4YHOTO MHUPOBO33pEHHUS KaK pe3yjbTara
M3YUYEHUS! OCHOB CTPOCHUS MaTepUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

. dbopMHUpoBaHUEe YMEHUN OOBSICHATH SIBJICHUS C HCIOJIb30BAHUEM
(bu3MYecKuX 3HAaHUN U HAYYHBIX JOKA3aTEIbCTB;

. dbopMHUpOBaHUE TMPEACTABICHUM O pOiAM (QU3UKU AJI1 Pa3BUTHS

APYyTUX €CTCCTBCHHBIX HAYK, TCXHUKH U TEXHOJIOTUH.

JlocTikeHre 3TUX 1efiel 00eCTIeUrBAETCS PEIICHUEM CIISAYIOMUX 3a/1a4 B
mpoliecce u3yueHus Kypca (U3uKy Ha YpPOBHE CPEHETO O0Iero oOpa3oBaHuUs:



. NpUOOpETeHUE CHUCTEMBbl 3HAaHUKW 00 o0mux  Qu3HUecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpHUAX, BKIIOYAS MEXaHUKY, MOJEKYJSIPHYIO
bu3MKy, 3EKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3I€MEHTHI acCTPO(DU3HKY;

. dbopMupoBaHHEe YMEHHH TNPUMEHSATh TEOPETHUECKUE 3HAHUSA IS
O0OBsICHEHHUS (PU3UYECKHUX SBIICHUW B MPUPOJIC W JUISI MPUHATHS MPAKTHICCKUX
PEIICHUN B MOBCEIHEBHOW KU3HH;

. OCBOEHHUE CIOCOOOB pEIIeHMs Pa3IMyYHBbIX 3a7a4 C SIBHO 3a/JIaHHOU
bu3nUecKoil MOJEIbI0, 3a/1ad, MOAPA3yMEBAIOIINX CAMOCTOSTEIBLHOE CO3/IaHHE
bu3nUecKoil MOJIeNH, aIEKBAaTHOM YCIOBHSIM 3aJ1a4H;

. NOHUMaHUE  (PU3NYECKUX OCHOB M  MPHUHIUIOB  JIEHCTBUS
TEXHUYECKUX YCTPONUCTB M TEXHOJOTUYECKHX TMPOIECCOB, WX BIUSHUS Ha
OKPYXKAIOIIyIO Cpeay;

. OBJIAJICHUE METOJAaMH  CaMOCTOATENBHOTO IUIAHUPOBAHUS U
npoBefeHUsT (U3MYECKUX OKCIEPUMEHTOB, aHalW3a W  HMHTEPIpETaIliH
uHGOpPMAIINH, OMIPEICTICHHSI TOCTOBEPHOCTH MOJTYYEHHOTO Pe3yIbTaTa;

. CO3/laHMEe  yCIOBUM A pa3BUTUS  yYMEHMHA  TMPOEKTHO-
HCCIIEIOBATENIBCKOM, TBOPUECKON JIESITEILHOCTH.

Ha wmsyuenue ¢usuku (6a30BbI ypOBEHb) HAa YPOBHE CPEIHErO OOIIEero
obOpazoBanus orBoauTcs 136 yacoB: B 10-m kitacce — 68 yacoB (2 yaca B HEJIEIIO),
B 11-M kitacce — 68 4acoB (2 yaca B HEJIEINIO).

[Ipemaraemerii B mporpamme 1o (uU3WKe TMepedeHb JTa0OpaTOPHBIX W
MPAKTUYECKUX PalbOT SABISICTCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
MpOBEeNCHMUST JTa0OPATOPHBIX pPabOT M OMBITOB C YyYE€TOM HWHIWBHIYaTbHBIX
O0COOEHHOCTEHN 00yJarouXCsl.

JUig peanu3aly OpoOrpaMMbl HCHOJIB3YIOTCS YUY€OHMKH, AOIYIIEHHBbIE K
UCIOJIb30BAHUIO TPHU pealu3alil MUMEIOIIUX T'OCYJIapCTBEHHYIO aKKpEIUTAaLUI0
00pa30BaTEeNbHBIX MPOrPaMM HAYaJIbHOTO OOIIETO0, OCHOBHOTO OOIIETO, CPEIHETO
oO1rero oOpa3oBaHUs OpPraHU3alUSIMHU, OCYIIECTBIISIIOIIMMHU 00Pa30BATEIIbHYIO
NEeATENbHOCTD, MPpUKa30M Munmnpocsemenus ot 26.06.2025 Ne 495:

. ®dusuka, 10 xkmacc/ Msakumes I'.4., byxoBues b.b., Corckuit H.H.
nox penakmueit IlapdbenrseBoit H.A., AxkunonepHoe oOmiectBo «l3marenbcTBo
"IIpocBenieHue"»;

. ®dwusuka, 11 kmace/ Mskumes I'.JI., byxosues b.b., Yapyrun B.M.
nox penakmueit IlapdenrseBoit H.A., AxknnonepHoe obmiectBo «l3marenbcTBo
"IIpocBenienue"»;

DJEeKTPOHHBIC 00Pa30BaTEIIbHBIC PECYPCHI, JOMYIIECHHBIE K UCIOIh30BAHUIO
IIPH peau3alii UMEIONMUX TOCYIaPCTBCHHYIO aKKPEIUTAIMI0 00pPa30BaTeIbHBIX
IporpaMM  HA4YaJbHOTO OOIEero, OCHOBHOTO OOIIEro, CpeIHero OOIIero
oOpazoBanus npukazoM Munnpocsemenus ot 18.07.2024 Ne 499:



. Ypoxku no yuebHomy npeamety «Pusuka» 10 kmacc, PI'AOY IT1O
«Akagemust Munnpocseuenust Poccuny;

. VYpoku o yuebnomy npeamery «Puzukay 11 knacc, DI'AOY AIIO
«Axkagemust Munnpocseuienus Poccuny;

I[lnanupyemble pe3yJibTaThl 0CBOEHHUSI POTPAMMBbI

OcBoenue yyeOHOro mnpeaMera «@Pu3nka» Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbIN YPOBEHB) JOKHO OOCCTICUUTH JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JInuHOCTHBIE pPe3yIbTATHI

JIngyHOCTHBIE pe3yibTaThl OCBOEHUS ydeOHoro mpeamera «Duszukan
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCsl PYKOBOJCTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOrO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbBITA JICITEILHOCTH B MPOILIECCE PeaTr3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh T'PAYKIAHCKON MO3ULIMKM OOYYaIOIIEerocsi Kak aKTUBHOTO
Y OTBETCTBEHHOT'O WIEHA POCCUKCKOTO O0IIECTBA;

[MPpUHATUC  TpaAULHOHHBIX O6HJ;€‘-I€J'IOBC‘-I€CKI/IX I'YMaHUCTHYICCKUX )41
ACMOKPATHYICCKHX HeHHOCTeﬁ;

TOTOBHOCTh BECTU COBMECTHYIO ACSATEILHOCTh B MHTEpPECAX TI'PaKIaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHUE B3aMMOJIECTBOBATh C COLUMAIIBHBIMUA MHCTUTYTAMHU B COOTBETCTBUU
C UX (PyHKIIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;
2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOU UECHTUYHOCTH,
MaTPUOTU3MA,;

IIEHHOCTHOE OTHOIIICHHE K TOCYJIapCTBEHHBIM CHMBOJIAM, JIOCTIKCHUSIM
POCCHICKUX YUYEHBIX B 00J1acTH (DU3UKU U TEXHUKU;



3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUSA:
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TIOBEICHNS;

CITOCOOHOCTH OOCHHUBATL CUTYAIIUIO U IMPUHHUMATb OCO3HAHHBIC PCIICHMUA,
OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBCHHLIC HOPMbI U ICHHOCTHU, B TOM YHUCJIC B
ACATCIIBHOCTH YUCHOI'O,

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;
4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOUYAsl OCTETHKY HAay4HOTO
TBOPYECTBA, MPUCYIIETO (PUZNIECKON HAYKE;

5) Tpy10BOI0 BOCTIMTAHMS:

MHTEpPEC K pa3InyHbIM cdepam MpoPecCHOHAIBHON NeATEIbHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (PU3UKOM U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyyuieit mpodeccun U peaqn30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC T1JIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00Opa30BaHHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKN Ha IPOTSHKCHUU BCEH JKU3HU;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh JKOJIOTMUECKOW KYJbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapaKTepa KOJIOTUUECKHUX MPOOIeMm;

IJIAHUPOBAHUE M OCYILECTBICHHUE JICMUCTBUN B OKPYXaKOUIEH Cpele Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacllMpeHre ONbITa JESITEIBbHOCTH 3KOJIOTMYECKOW HAIMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PHU3HUKeE;

7) UEHHOCTH HAYYHOI'0 MMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UYECKON HAYKH;

OCO3HaHUE LIEHHOCTM HAy4YHOH JEeATEeIbHOCTH, TOTOBHOCTH B IPOLECCE
u3yyeHus: (U3MKKA  OCYILIECTBISATH  MPOEKTHYID M HCCIEIOBATEIbCKYIO
NEesATEIbHOCTh MHIUBUIYATIbHO U B TPYIIIIE.



MeTanpeamMeTHblie pe3yabTaThl
Ilo3naBaTeqbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA

Ba3oBble Jjornyeckue aeicTBHA:

. CaMOCTOSITENILHO (OPMYJIUPOBATh M aAKTyaJIU3HpPOBATh MpPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

. OTIPENETATH LENU JESTEIbHOCTH, 3a/1aBaTh MMapaMeTphl U KPUTEPUH
UX JJOCTHKCHHUS,

. BBISIBIIAITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PAaCCMAaTPUBAEMBIX
(U3NUECKUX SIBICHUSX;

. pa3pabaTbiBaTh IUIAH pEHICHUs NPOOJIEeMbl € YYETOM aHaln3a
UMEIOIINXCS MaTepUATIbHBIX U HEMATEPHATILHBIX PECYPCOB;

. BHOCUTb KOPPEKTHBBI B JESTEIBHOCTb, OLICHUBATH COOTBETCTBHE
PE3yJbTATOB LIEJISIM, OLIEHUBATh PUCKH MOCIIECTBUN 1€ATEIbHOCTH;

. KOOPAMHHUPOBATh M BBINOJHATH PAaObOTy B YCIOBHSX PEAIBbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBYS,

. pa3BUBAaTh KPEATMBHOE MBIIIJICHHE MPH PEIICHUH KU3HEHHBIX
npoosIeMm.

Ba3oBrle ucciieqoBare/IbCKue JeMCTBUA:

. BJIAJICTh HAYYHOM TEPMHUHOJIOTHEM, KIIOYEBBIMU TNOHATUAMHM U
METOAaMH (PU3NYECKON HAYKH;
. BJIAJETh HAaBbIKAMHU YYEOHO-HCCIEAOBATENbCKOM U IMPOEKTHON

NEATeIbHOCTH B 00JIacTM  (DU3BUKH, CIHOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIOMCKY METOJIOB pelIeHUs 3a1a9 (GU3HIECKOTO COJIep KaHMs,
MPUMEHEHHUIO Pa3INIHBIX METOIOB MTO3HAHMUS,

. BJIAJICTh BUJAAMH JIEATEILHOCTH IO TOJYYEHUIO HOBOTO 3HAHMS, €T0
WHTEPIpETaluy, MPeoOpa3OBaHUI0 U TMPUMEHEHHUIO B Pa3JIMYHBIX YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (DU3HUKH;

. BBISIBIIAITH TIPUYMHHO-CJICICTBEHHBIC CBS3M U aKTyaJIU3UpOBaTh
3a/ladyy, BBIJBUraTh THUIOTE3Y €€ pEHIeHUs, HaXOAUTh AapryMEHThI IS
JIOKa3aTelbCTBa CBOMX YTBEPKICHMM, 3a/JaBaTh TMapamMeTpbl W KPUTEPUHU
pEIICHHS;

. aHAM3UPOBATh MOJIYYCHHBIC B XOJI¢ PCUICHUS 3a7a4d Pe3yJIbTaThl,
KPUTUYECKA OIICHWBATh WX JIOCTOBEPHOCTh, IPOTHO3MPOBATH H3MEHEHHEC B
HOBBIX yCIIOBHSIX;

. CTaBUTb U (OPMYJIMpPOBAaTh  COOCTBEHHbIE  3aJadyd B
00pa30BaTEeNbHON JEATEIBHOCTH, B TOM YHCIIC TIPH N3YYCHUH (DU3UKU;

. JaBaTh OIICHKY HOBBIM CHUTYyallUsM, OIICHMBATh MPUOOPETCHHBIN
OTIBIT;

. yMETh TIEPEHOCUTh 3HAHUS MO (UHKE B MPAKTHYECKYIO 00JacTh

KU3HCACATCIIBHOCTH,



. YMCTb HHTCTPUPOBATHL 3HAHUA M3 PA3HBIX IIPCAMCETHBIX O6HaCT€ﬁ;

. BBIJIBUTaTh HOBBIE WJEH, NpeAiararb OPUTHMHAIBHBIE MOAXOAbl H
pELIeHHS;

. CTaBUTh NPOOJIEMbI M 3aJa4yM, JOMYCKAIOIINe albTePHATUBHBIC
pEILICHHUS.

PabGora ¢ unpopmaunmeii:

. BIAJCTh HAaBBIKAMH TOJNydYeHHs wuHPOpManuu  (U3HUIECKOTO
CONlep)KaHUsl W3 HMCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATH
MOWCK, aHaJu3, CHCTEMATH3aIlMI0 M WHTEPIPETAUI0 WHOOPMAITUN PA3TUIHBIX
BUJIOB U (hOPM TIPECTABICHUS;

. OIICHUBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

. UCTIONIb30BaTh CPEICTBa MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3alad ¢ coOJoJieHneM TpeOOBaHU HSPrOHOMHUKH, TEXHUKH O€30I1aCHOCTH,
TUTUEHBI, PECypcOCOEpPEeKeHHs, TMPABOBBIX M JTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

. co3JaBaTh TEKCThl (DU3UYECKOTO COJEpKaHUSA B  PA3ITHUYHBIX
dbopmarax ¢ yuyeToMm HazHaueHUs MHGOPMAIMK U LIETICBON ayIUTOpUHU, BbIOUpas
ONTUMAJIbHYI0 (POPMY MPECTABICHUS U BU3YaTU3AIIHH.

KOMMyHI/IKaTl/IBHbIe YHUBEpPCAJIBHBIC y‘leﬁHble HeﬁCTBHH:

. OCYIIECTBIIATh OOLIEHHE HAa YpoKax (U3MKM U BO BHEYPOUHOU
NEATEIbHOCTH;

. pacno3HaBaTh MPEANOCHUIKA KOH(PIMKTHBIX CUTyallMd W CMAT4aTh
KOH(DJIUKTBI;

. pa3BepHYTO M JIOTUYHO H3Jaratb CBOKO TOYKY 3pEHUS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

. NOHMMAaTh M  UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOM H
WHIUBUYAJIbHON paOOThI;

. BbIOMpaTh TEMATUKy W METOJbl COBMECTHBIX JEUCTBUN C y4eTOM
OOIIMX MHTEPECOB U BOZMOXKHOCTEH KaXkJI0TO UjeHa KOJUIEKTHBA,

. IPUHUMATh L€ COBMECTHOM J€ATEIbHOCTH, OPraHU30BBIBATH M

KOOPJAWHHUPOBATH JIEUCTBUS II0 €€ JOCTHKCHUIO: COCTaBJISATh IUIAH JICMCTBUMU,
pacnpenensiaTh poiM C YYETOM MHEHUW Y4YaCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl
COBMECTHOM pabOTHI;

. OLICHUBATh KA4eCTBO CBOEro BKJIaJa M KaXKIOrO0 YyYaCTHUKA
KOMaH/Ibl B OO pe3yJbTaT 0 pa3padOTaHHBIM KPUTEPHUSIM;

. npejyiarath HOBbIE MTPOEKTHI, OLICHUBATh WUJIEU C TIO3ULIMM HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

. OCYILECTBIIATh  MO3UTHUBHOE  CTpaTErMuyecKoe  IOBEJICHHE B
Pa3IMYHBIX CHUTYyaIUsX, TMPOSBISITE TBOPUECTBO U BOOOpaKEHHUE, OBITh
WHUIIMATUBHBIM.



PerynsiTuBHbIE YHHBepPCcaJbHbIE YueOHbIe 1elCTBUSA
Camoopranusanus:

. CaMOCTOSITEJIbHO OCYILIECTBIJISITh MO3HABATEIBHYIO JEATEIIBHOCTh B
o0nacti (U3UKU U  aCTPOHOMHUH, BBISBISATH MPOOJEMBbI, CTaBUTh W
dbopMyIupoBaTh COOCTBEHHBIE 33/1a4H;

. CaMOCTOSITEJIbHO  COCTAaBJIATh IUIAH PEUICHUS PACUYETHBIX U
KaueCTBCHHBIX 3a/]a4, IUTAH BBITIOJIHCHHS TMPAKTHUECKOW pPabOThI € ydeTom
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

. JaBaTh OLICHKY HOBBIM CHUTYalLMsIM;

. pacmimpsaTh pPaMKH Y4eOHOrO TMpeAMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTEHUM;

. JieJ1aTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

. OLIEHUBATh NPUOOPETECHHBIN OIIBIT;

. cocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO DJPYAULIUU B

005acT! (U3UKHU, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIL, IMOIUOHAJIbLHbIN UHTE/JIEKT:

. AdaBaTb OIOCHKY HOBBIM CHUTyallUsIM, BHOCHUTL KOPPCKTHBLI B
ACATCIIbHOCTh, OICHUBATL COOTBCTCTBUC PC3YJILTATOB LCIISAM,
. BJI1aACTh HaABBIKAMH II03HABATEILHON peq)JIGKCHH KaK OCO3HaHHA

COBEPIIAEMBIX JIEMCTBUA W MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTAaTOB U
OCHOBAaHUIA;

. UCITIOJIB30BaTh MpUEMBbI peIeKCUU Il OUEHKH CUTYalluH, BbIOOpa
BEPHOIO PEILICHHS;

. YMETh OLICHUBATH PUCKA M CBOEBPEMEHHO NPUHUMATH PEIICHUS IO
WX CHUKEHUIO;

. IIPUHAMATh MOTUBBI U apTYMEHTBI IPYTHUX IIPU aHAJIM3E PE3yJIbTAaTOB
NEATEIIbHOCTH;

. IPUHUMATH ce0sl, MTOHUMas CBOM HEIOCTAaTKH U JOCTOMHCTBA,

. IIPUHUMATh MOTHBBI U apTYMEHTHI APYTUX [PU AHAJIU3E PE3YJIbTATOB
NEATEIIbHOCTH;

. pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OIINOKH.

B mporecce mOCTMKEHUS JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe JISI YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOUIUXCs

COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJICKT, TIPEATOJIar afo A
c(hOpMHUPOBAHHOCTD:
. CaMOCO3HaHMS, BKIIOYAIOMIETO CHOCOOHOCTh TIOHMMATh CBOE

HMOLIMOHAIIBHOE COCTOSIHUE, BHJIETh HAINpaBICHUS PAa3BUTUS COOCTBEHHOMN
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B cE0€;



. CaMOpETYJINPOBAHUA, BKIIOYAIOUIETO  CAMOKOHTPOJb, YMEHHE
IPUHUMATh OTBETCTBEHHOCTH 33 CBOE TMOBEJIEHUE, CIOCOOHOCTh aJaNTUPOBATHCS
K OMOIMOHATBHBIM HM3MEHEHUSIM M TMPOSBISATH THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

. BHYTPEHHEW MOTHBALIMM, BKJIFOYAIOIIEW CTPEMIIEHUE K JOCTHKEHUIO
LEIU U YCIEeXy, ONTUMU3M, HHULIMATUBHOCTh, YMEHUE JEUCTBOBATH UCXOIS U3
CBOHMX BO3MO>KHOCTEH;

. AMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMAaTh SMOLIMOHAIBHOE
COCTOSIHME JIPYTUX, YUUTHIBATh €r0 MPU OCYLIECTBICHUU OOLIEHUS, CIOCOOHOCTD
K COYYBCTBHIO U COIEPEIKNBAHUIO;

. COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTpaUBaTh
OTHOILIEHUS C JPYTMMHU JIIOJbMU, 3a00TUTHCS, IPOSBIATh UHTEPEC U pa3peliaTh
KOH(JIUKTHI.

IIpeamerHsble pe3yabTarThl
10-1 xkiaace

K xoniy oOydenus B 10-m KJjacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIIMXCSI YMEHUM:

. JEMOHCTPUpPOBaTh Ha MpUMEpax pojib M MecTo (U3NKU B
(GOpMUPOBAHUN COBPEMEHHON HAyyHOW KapTUHBl MHpa, B Pa3BUTHH
COBPEMEHHOW TEXHUKU U TEXHOJOTUM, B TPAKTUYECKON AEATENBHOCTH JHOJAEH;

. YUUTHIBATh TPAHUIIBI TMPUMEHEHUS U3YYCHHBIX (PU3NYECKUux
MoJieIeil: MaTepualibHash TOYKa, MHEpLUalbHAasg CUCTEMa OTCYETa, a0COJIIOTHO
TBEPJO€ TEJNO, UJICATbHBIN ra3, MOJEIH CTPOCHUS T'a30B, JKUJIKOCTEH U TBEPABIX
T€J, TOYEUHbIN JIEKTPUUECKHUM 3apsi/l IPU PelIeHUH (PU3NYECKUX 3a]1aY;

. pacno3HaBaTh (GU3HUECKUE SBJICHUA (MPOLECChI) U OOBSACHATh UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOCHUS
BEIIECTBA M DJIEKTPOAWMHAMHUKHU: PAaBHOMEPHOE U  PaBHOYCKOPEHHOE
NpSMOJIMHEMHOE  JBWKEHHE, CBOOOJHOE TMaJeHue TeJ, JABWXKEHUE IO
OKPY>XKHOCTH, WHEpIUs, B3auMojeiictBue Ttei, auddys3us, OpOyHOBCKOE
JBUKEHHUE, CTPOCHHE KUAKOCTEH M TBEPHAbIX TeN, U3MEHEHHE 00beMa Tell MpHU
HarpeBaHuu (OXJIaXK/I€HUH), TEIUIOBOE pAaBHOBECHE, HCIIApeHHEe, KOHAEHcalus,
IUIABJICHUE, KPUCTAUIM3ALMS, KUIIEHWE, BJIAXKHOCTh BO3/1yXa, IOBBILICHUE
JABJICHUSI Tra3a IpUd €ro HarpeBaHUU B 3aKPbITOM COCYZE, CBS3b MEXIY
napamMeTpaMHM COCTOSIHMSI Ta3a B H30Ipoleccax, JJeKTpu3auus Ted,
B3aMMO/ICCTBUE 3aPSJI0B;

. ONMKCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIb3Yysl (PU3NUECKUEe
BEJIMYMHBI: KOOPAUHATA, TyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHKE, Macca Tea,
CWJIa, UMIIYJbC Te€Jla, KUHETUYECKas »HHEPrus, MOTeHIMaJIbHAs DSHEPrus,
MexaHu4eckas pabdoTa, MEXaHWYeCKash MOIIHOCTh; MPU OMUCAHUU MPABUIBHO
TPakTOBaTh (DPU3UUYECKUN CMBICI HCIIOJIb3YEMbIX BEIUYHMH, WX OO0O3HAYEHUS U



€AMHUIIBI, HAXOUTh (DOPMYJIbI, CBS3BIBAIOIINE TAHHYIO (PU3NUYECKYIO BEIMUMHY C
JPYTMMH BETUYUHAMU;

. ONKCHIBATh HM3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEN U TEIUIOBBIE
SBIICHUS, WCIONB3Ysl (PU3MUECKHe BEJIMYMHBI: JAaBJICHUWE Tra3a, TEeMIEeparypa,
CpEeIHSAsl KHHETUYECKas DHEPrusi  XaOTHUYECKOrOo  JIBMJKEHHSI  MOJIEKYJ,
CpPEIHEKBaJpaTHYHass CKOPOCTb MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHS
sHEprus, padboTa ra3a, K03pHUIUEHT MOJIE3HOTO ACUCTBHUS TETUIOBOTO JBUTATEIS,
IpU OINUCAHUM TPABUIBHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIOJb3YEMbIX
BEJIMYMH, WX OOO3HAYEHUS M EIUHUIbI, HAXOAUTh (OPMYJbl, CBS3BIBAIOIIUE
JAHHYI0 (PU3UYECKYIO BETUUYUHY C APYTUMHU BEIMYUHAMU;

. OMKCHIBATh HU3YYEHHBIE JJIEKTPUUECKHE CBOWMCTBA BEIECTBA M
DIIEKTPUUECKUE SIBJICHUS (IIPOLIECChl), MCMONb3Yys (PU3NYECKUE BEIUYUHBI:
AIEKTPUUECKUI 3apsif], JIEKTPUUYECKOE T0JIe, HAPSHKEHHOCTh IMOJIs, TOTEHIIUAT,
Pa3HOCTh TOTEHLIMAJIOB; MPH ONUCAHWU NPABUIBHO TPAKTOBaTh (PU3HUUECKHUI
CMBIC]T HCIIOJIb3yEMBIX BEIUYHMH, UX OOO3HAUEHUS U E€IUHULBI; YKa3bIBaTb
(GopMysbl, CBA3BIBAIONIME JAHHYIO (U3MYECKYI0 BEIWYUMHY C JAPYTHUMH
BEJIMYMHAMU;

. aHAIM3UPOBaTh (PU3UYECKHE TMPOLECChl W SBJIEHUSA, HUCHOJbB3YS
(bu3nYecKue 3aKOHbl U MPUHIUIBL: 3aKOH BcemMupHoro tarotenus, I, 11 u III
3aKkoHbl HbBIOTOHA, 3aKOH COXpaHEHUsS MEXAaHWYECKOM HHEPIruH, 3aKOH
COXpaHEHUsI MMITYJIbCA, NPHUHIMUI CYNEPHO3ULMU CWJI, IPUHIUI PaBHOIIPABUS
WHEPLUAIBHBIX  CUCTEM  OTCYETA, MOJIEKYJISPHO-KMHETHYECKYID  TEOPHIO
CTPOEHUS BEIIECTBA, I'a30BBIE 3aKOHBI, CBA3b CPEAHEN KHMHETHUYECKOW SHEPIUH
TEIUIOBOTO JBHKEHHUSI MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoil, MepBbId 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHHMs SJIEKTPUYECKOro 3apsna, 3akoH KyioHa,
IpU 3TOM pa3jinyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHUYeCKOe
BBIPKEHHE U YCIOBHS (FPaHUIIbI, 00JACTH) MPUMEHUMOCTH;

. OOBSACHATh OCHOBHBIE MPHUHIMIBI JIEWCTBHUS MAallWH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inuyaTh yCIOBHs UX O€30MMACHOrO MCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

. BBINIOJIHATH 3KCIEPUMEHTHI 110 UCCIIEI0BAHUIO (PU3HUECKUX SBICHUM
U TPOLECCOB C HUCIMOIb30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHHM, IPU 3TOM
dbopmynupoBaTh MpoOieMy/3aady ¢ TUIOTE3y YYEOHOro SKCIEpHUMEHTa,
coOupaTh YCTAaHOBKY U3 MPEMJIOKEHHOTO O00OpYyIOBaHUS, MPOBOJIUTH OIBIT U
(dbopMyJIHpOBaTh BHIBOJIBI;

. OCYIIECTBIISATh NPSMbIE M KOCBEHHbIE H3MEpeHUs (U3NUECKUX
BEJIMYMH, IPU 3TOM BBIOMPATh ONTHUMAJIbHBIA CIIOCOO U3MEPEHUS U UCIOIb30BaTh
M3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

. UCCIIEIOBaTh 3aBUCHUMOCTH MEXIy (PU3MUECKMMM BEITUYMHAMU C
UCIIOJIb30BAaHUEM MPSAMbBIX W3MEPEHU, MPU 3TOM KOHCTPYUPOBATh yCTaHOBKY,
(bUKCUpOBATh PE3yNbTATHl MOJYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIUYHUH B
BU/JIE TAOJIUII U TPpapUKOB, AeNaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEeI0BaHNUS;

. coOnoaTh MmpaBwia O€30MacHOr0 TpyAa MpU  MPOBEACHUU
UCCJIEIOBAHUM B paMKax y4eOHOTO 3KCIEpUMEHTa, y4eOHO-UCCIIeI0BATEIbCKON



U TMPOEKTHON JEeATEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMUCTB U
1abopaToOpHOTO 000PYIOBAHUS;

. peraTh pacueTHhIE 3aJ]a4M C SBHO 3aJaHHOW (PU3NUECKONU MOJIENbIO,
UCIIONIB3Ysl (PM3UYECKHE 3aKOHBI W TIPUHIIMIBI, HAa OCHOBE aHAIM3a YCJIOBHS
3a/ladyu BBIOMPATHh (PU3UUYECKYIO MOJICTh, BBIACIATh (PU3NUYECKHE BEIMYUHBI U
bopMyIbl, HEOOXOIUMBIE IS €€ PEIICHHS], TPOBOAUTH PAcCUeThl U OICHUBATH
pPEaTbHOCTD MOTYUYEHHOTO 3HaUeHUS (PU3UUECKON BEIIMUUHBIL;

. pemarh  KayeCTBEHHBbIE  3aJaud:  BBICTpauBaTh  JIOTHYECKHU
HEMPOTUBOPEUMBYIO 1EMOYKY PACCYXKACHHUI C OMOpOM Ha M3y4YEHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABJICHUS,;

. UCIIOJIb30BaTh TMPU pEHICHUU YYEeOHBIX 3a/lad  COBPEMEHHBIC
nH(pOpMaIMOHHbBIE TEXHOJIOTHH TUTSt MIOKCKA, CTPYKTYPHUPOBaHUS,
UHTEpHpETallud U  TNPEACTaBICHUS  y4eOHOM U HAay4YHO-TIOIMYJISIPHON
uHpopMalu, TMOJYYEHHONM W3  Pa3IUyHbIX HUCTOYHUKOB, KPUTHUUYECKH
aHAJIM3UPOBaTh MOJYyYaeMyI0 HH(POpMaLHIO;

. MPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apYyOCKHBIX YUECHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO0 MHUpaA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

. UCIIOJIB30BaTh TEOPETUUECKUE 3HAHUS MO (PU3KMKE B MOBCEIHEBHOM
XKU3HM Il oOecriedeHusi 0e30MacHOCTH Mpu OOpalleHud ¢ MpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMMU, JJII COXPAHEHUS 3/I0POBbSI U COOJIOJIEHUS HOPM
HKOJIOTUYECKOTO TIOBEICHMSI B OKPYXKAIOILLEH CPEJIE;

. paboTath B IPyMIie C BHIMOIHEHUEM PA3IUUYHbBIX COLUATBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbI, PANMOHAIBHO PaCHpenesiaTh OO0s3aHHOCTH H
IJIAHUPOBATH JIESITENBHOCTh B HECTAHJAPTHBIX CUTYAILUSX, aIcKBaTHO OLICHUBATH
BKJaJ KaXIOr0 U3 YYAaCTHUKOB TPYIIbl B PEIICHHE pPaccMaTpuBaeMoil
pPOOJIEMBI.

11-1 Kiace

K xoniy oOydenuss B 11-m kJj1acce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUIA:

. JEMOHCTPUPOBATh Ha MpUMeEpax pojib M MeCTo (UBUKH B
dbopMUpOBAaHUM COBPEMEHHOM HAy4YyHOW KapTUHBI MHpa, B Pa3BUTUU
COBPEMEHHOW TEXHUKU U TEXHOJIOTHUM, B MPAKTHUYECKOW NEATEIBHOCTH JIOAEH,
I[EJTIOCTHOCTD ¥ €UHCTBO (PU3MUECKON KapTUHBI MUPA;

. YUUTHIBATh TPAHUIIBI TMPUMEHEHUS W3YYCHHBIX (PU3ndIecKux
MOJIEJICH: TOYEYHBIA JJIEKTPUYECKUM 3apsijl, JIyd CBETa, TOYEYHBIM HCTOYHUK
CBETa, SJIEpHAs MOJIEJIb aTOMa, HYKJIOHHASI MOJIEJIb aTOMHOTIO SI/Ipa IPU PELIEHUN
(bU3MYeCKHX 3a/]a4,

. pacrio3HaBaTh (PU3NYCCKUE SIBJICHUS (IPOIECCHl) U OOBICHATh X Ha
OCHOBE 3aKOHOB JJICKTPOJMHAMUKH M KBAHTOBOM (DUBUKH: DJIEKTpUYECKas
MIPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JECUCTBUS TOKA,
B3aUMOJCHUCTBUE  MAarHUTOB,  JJICKTPOMArHUTHAsT  WHIOYKUUS,  JCHCTBUE



MarHUTHOTO TOJIA Ha TMPOBOJHUK C TOKOM M JABWXKYILIUHCA 3apsj,
AJIEKTPOMArHUTHBIE KOJEOAHUS M BOJHBI, MPSIMOJMHEHHOE PacHpOCTpaHEHHUE
CBETa, OTPaKEHHUE, mpesomiieHue, nHTepdepeHus, 1udpakums U MoIsIpU3aLus
CBeTa, AUCTepcHs cBeTa, GpoTtodnekTpudeckuii ahdext (pororddexT), cBeToBOE
JaBJCHHE, BO3HUKHOBEHHE JIMHEWYATOro  CIEKTpa aroMa  BOJOpOJa,
€CTECTBEHHAsl U UCKYyCCTBEHHAs PaIMOaKTUBHOCTD;

. ONKCHIBATh HW3YYCHHBIC CBOMCTBA BEIIECTBA (IJIEKTPUUYECKUE,
MarHUTHBIC, ONTHUYECKHE, AJIEKTPUUECKYIO MPOBOJAMMOCTb PA3MUYHBIX CpEd) U
AIIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NYECKHE BEIIUYUHBI:
AIEKTPUUECKUH 3apsfl, CUjia TOKA, JIEKTPUUECKOE HAMNpSLKEHHE, DIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, YJIEKTPOABUKYIAs cuila, paboTa Toka,
WHIYKIUS MarHdTHOTO MoJjsi, cuia Amrmepa, cuia JlopeHia, MHAYKTUBHOCTh
KAaTYyUIKW, DHEPrusi 3JIEKTPUYECKOrO0 M MArHUTHOTO MOJIeH, MEepUoa U 4YacToTa
KoieOaHuil B KOJeOAaTENIbHOM KOHType, 3apsii W cujia TOKa B TIPOIEcce
TapMOHHYECKHUX OJEKTPOMArHUTHBIX KoJieOaHWid, (OKYCHOE pacCTOSHHE U
ONTUYECKasl Cuja JIMH3BI, TMPU OMHCAHUM TPABWIBLHO TPAKTOBATh (PU3UUECKHIA
CMBICT HCIIOJIb3YeMbIX BEIMYHMH, WX OOO3HAYEHUS M EIWHUIIBI, YyKa3bIBaTh
dbopMyIbl, CBS3BIBAIONIME JaHHYIO (U3WYECKYI0 BEIUYUHY C JIPYTHMH
BEJIMYMHAMU;

. OTKCHIBaTh U3yUEHHBIC KBAHTOBBIC SIBICHHUS U TPOIECCHI, HCTIONB3Y I
bu3nUecKue BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI U
4acToTa CBETa, SHEPrus W UMITYJIbC (POTOHA, Mepuoj Moaypacmnana, SHEprus
CBSI3M aTOMHBIX SIIEp, IIPU ONMKMCAHUY MPABUIILHO TPAKTOBATH (DU3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M €IWHUIIbI, YKa3bIBaTh (DOPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3MYECKYI0O BEJIMYMHY C JPYTUMH BeJIMYMHAMU,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUUNHBI

. aHaAIM3UPOBaTh (PU3MUECKHE TPOIECChl M SBICHUS, HCIONb3YS
dbusznyeckrne 3aKOHBI W TMPHUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO |
napajuieTbHOTO COCIMHEHUS TMPOBOJHUKOB, 3akoH JDkoyms—JleHma, 3akoH
AIIEKTPOMArHUTHOW WHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO PAacIIpOCTPAHEHHSI CBETA,
3aKOHBI OTPAXKEHHUsI CBETA, 3aKOHBI MPEJOMIIEHUSI CBETA, YPABHEHUE DWHILITEHHA
st potoadPexTa, 3aKOH COXpAHEHUSI SHEPTUU, 3aKOH COXPAHEHUS MUMITYJIhCa,
3aKOH COXPAaHEHMS DJJCKTPHUUECKOTO 3apsijia, 3aKOH COXpPaHEHHs MacCOBOTO
4uCIia, MOCTyJaThl bopa, 3aK0H paJoaKTUBHOTO pacraja, IpH 3TOM pa3iudaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BhIPAKEHUE U YCIOBHS
(rpaHuIel, 006J1aCTH) MPUMEHUMOCTH;

. OTIpEJICNISITh HANpPABJICHHE BEKTOPA WMHIYKIIMM MArHUTHOTO TIOJIS
IPOBOJIHUKA C TOKOM, CHJIbl AMniepa u cuiibl Jlopenna;

. CTPOUTh M ONHCHIBATh H300paKEHUE, CO3/1aBaEMOE IJIOCKUM
3€pKajoM, TOHKOU JIMH30M;

. BBITIOJTHSATH KCTIEPUMEHTHI 1T UCCIET0BaHUIO (DU3MUECKHUX SBICHUMA
U TIPOIIECCOB C UCIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUH: MPU ITOM
dbopmynpoBaTh MpoOieMy/3aady €W TUIOTE3y YYEOHOro SKCIepHUMEHTa,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIHpPOBaThH BHIBOJIHI,



. OCYUIECTBJISATh MpPsIMbIE M KOCBEHHBIE M3MEpEHUsl (HU3UUECKUX
BEJTUYMH, IPY STOM BBIOMPATH ONTUMAJIBHBIN CIIOCO0 M3MEPEHUS U UCTIOIB30BaTh
W3BECTHBIE METO/IbI OLIEHKH ITOTPEIIHOCTEN U3MEPEHU;

. WCCIIEI0BATD 3aBUCHMOCTH buznyeckux BEJINYMH c
UCITOJIb30BAaHUEM MPSAMBIX M3MEPEHHUI: NPH 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
¢ukcupoBaTh pe3yJabTaThl MOJYYEHHOW 3aBHCHUMOCTH (PU3UYECKHX BEIMYUH B
BUJIE Ta0nuIl U TpadMKOB, AENaTh BBIBOBI IO PE3yJIbTaTaM HCCICAOBAHNUS;

. coONoaTh MpaBwia O€30MacHOr0 TpyAa IMpU  POBEACHUU
UCCJIEIOBAHUM B paMKax y4eOHOTO 3KCIEpUMEHTa, yueOHO-UCCIIeI0BATEIbCKON
U TNPOEKTHON JEATEIIbHOCTH C HMCIOJIb30BAHHEM HM3MEPUTEIBbHBIX YCTPOWCTB U
J1a00paTOPHOTO 0OOPYAOBAHUSA,

. penaTh pacueTHbIE 3aJ1a4M C SBHO 33JaHHOM (PU3MUECKOU MOJIENbIO,
UCIIONIb3Ysl (PU3UYECKHE 3aKOHbl W TMPUHIIMIBI, HA OCHOBE aHalM3a YCJIOBHS
3a/layd BBIOMPATh (PU3UYECKYIO MOJIEb, BBIACIATh (PU3NYECKHE BEIMYMHBI U
(bopMysbl, HEOOXOIUMBIE I €€ PEIICHHs, MPOBOAUTh PACUEThl U OLEHUBATH
peaNbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEIMYHHBI;

. pemarb ~ KaueCTBEHHBbIE  3a/Jaud:  BBICTPaMBaTh  JIOTHYECKHU
HEMPOTUBOPEUYHMBYIO LEMOYKY PACCYXKACHHUI C OMOpPOM Ha M3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

. UCIIOJIB30BaTh IPU pEUIEHUWH YYEeOHBIX 3a/ad COBPEMEHHBIE
uH(OpMaIMOHHbBIE TE€XHOJIOTUU TUTSt MIOUCKA, CTPYKTYpHPOBAHMUS,
UHTEpHpETallud U TPEACTaBICHUS  Yy4eOHOM U HAay4YHO-TIOIMYJISIPHOMN
uHopMaIuU, TMOJMYYEHHOM W3  Pa3jIU4HBIX HUCTOYHHKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJyYyaeMyto HHPOpMaIIHIO;

. OOBSCHATH NMPUHIUIIBI IEUCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3auyarh yCJIOBUS HX  OE30MacCHOTO  MCMOJb30BaHUSI B
MMOBCEHEBHOM JKHU3HMU;

. MPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apYyOCKHBIX YUECHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYXkAIOIIETO MUpPaA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

. UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM
XKU3HM I oOecriedeHus: 0e30MacHOCTH Mpu OOpalieHud ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMM, JJII COXPAHEHHS 3I0POBbsSI U COOJIOJIEHUS HOPM
HKOJIOTUYECKOTO ITOBEJICHNS B OKPYKAIOLIEH Cpele;

. paboTaTh B TPYIINE C BHIMOTHEHUEM PA3IHMUYHBIX COIMATBLHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbI, PANMOHAIBHO PpaCHpeneisiaTh OO0s3aHHOCTH H
IJIAHUPOBATH JIESITENBHOCTh B HECTAHJAPTHBIX CUTYALUSX, alcKBaTHO OLICHUBATH
BKJaJ KaXIOr0 U3 YYAaCTHUKOB TPYIINbl B pPEIICHHE paccMaTpuBaeMoil
POOJIEMBI.



Conep:kanue y4eOHOIro npeamMera
10-11 kiacc
Paznen 1. ®usuka 1 MeTOAbI HAYYHOT'0 IO3HAHUSA

duszuka — Hayka o mpupoje. Hayunbie METONbI MO3HAHUS OKPYXKAIOLIETO
mupa. Ponb odkcmepuMeHTa W TEOPHUH B MPOIECCe TMO3HAHUA MPUPOIBL
OKCIIepUMEHT B (pU3HKeE.

MOI[GJ'II/IpOBaHI/Ie (1)I/I3I/I‘ICCKI/IX SIBJICHUM U IIpOLCCCOB. Hay‘-IHLIC T'UITIOTC3HEI.
du3nYeCcKue 3aKOHbI U TCOPHUU. rpaHI/IHLI IMPUMCHUMOCTHU (I)I/IBI/ILIGCKI/IX 3aKOHOB.
HpI/IHHHH COOTBCTCTBHUA.

Ponbs u Mecto pusuku B HOpMUPOBAHMHM COBPEMEHHON HAyYHOW KAPTHUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

JleMoHCTpauuu

AHanoroBple M LU(PPOBBIE H3MEPUTEIBHBIE MNPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3zgen 2. Mexanuka
Tema 1. KunemaTuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHXKEHUSI.
Cucrema otcueta. Tpaekropusi.

[lepemenienne, CKOpoCTh (CpelHsisE CKOPOCTb, MTHOBEHHAsl CKOpPOCThH) H
YCKOpPEHHE MaTepUaIbHOW TOYKH, MX TMPOEKLUUA HAa OCH CHUCTEMBbl KOOpPJHHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MPSIMOJUHEHHOE aBMXeHHe. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPE€HHUS, NYyTH U NEPEMELICHUs
MAaTE€PUAJIbHOW TOUYKU OT BPEMEHHU.

CBobOosHOE TIafieHne. Y CKOpeHUE CBOOOIHOTO MaiCHUS.

KpuBonmuuennoe nBuxeHune. JIBM)KEHHME MATEPUAJIBbHOW TOYKM 10
OKPYHOCTH C MOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctk. [lepuon u wactora obpamienus. [leHTpocTpeMHUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpOMCTBA M NPAKTHYECKOE TNPHUMEHEHHE: CIHAOMETP,
JBH>KCHUE CHAPSAIOB, UEITHBIE U PEMEHHBIE ITEpEIavH.

JleMoHCTpauuu



. MOI[CJ'H: CUCTEMbl OTCYCTA, MIUIIOCTpalkusd KHUHCMATHYCCKUX
XApaKTCPHUCTUK IBUKCHUA.

. [IpeobpazoBanne  JOBMKEHHM C  HCIOJIB30BAaHHUEM  IPOCTHIX
MEXaHU3MOB.

. [Tanenue Ten B BO3MyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

. Habnronenue ABMKeHUS Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY
Y TOPU30HTANIBHO.

. N3mepenne yckopeHus cBOOOAHOIO NaCHHUS.

. HanpasiieHue ckopocTH MpH JBUKEHUH 110 OKPYKHOCTH.

Y4eHnYeCKuil IKCIEPUMEHT, TAOOpaTOpHbBIE PadOTHI

. N3ydeHne HEPaBHOMEPHOIO [IBMDKEHUS C LEJIbI0 ONpPEIeSICHUs
MTHOBEHHOM CKOPOCTH.
. HccnenoBanre COOTHOLICHUS! MEKTY MyTSMH, TPOMIEHHBIMHU TEJIOM

3a IIOCJICHOBATCIIBHBIC PABHBIC IIPOMCIKYTKH BPCMCHH IIPH PABHOYCKOPCHHOM
ABHKCHHNU C HavyaJbHOU CKOpPOCThBIO, paBHOP'I HYJIIO.

. I/I3y‘-ICHI/IG JABHIKCHHU IIApUKA B BSI3KOM KHNIKOCTH.

. I/I3y‘-ICHI/IG ABHMOXKCHMA TCJIA, 6pOIH€HHOFO T'OPHU30HTAJIbHO.

Tema 2. lunHaMuka

[Ipuauun  otHocurenbHOCcTH  ['amunes. llepBeii  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuina. I[Ipunuun cynepnosunuu cui. Bropoii 3akon Herotona
JUJIs. MaTepUalibHON TOUKHU. Tpetnit 3akoH HeroTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tskectr. llepBag kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl TpeHust (mokos, CKOJbXEHHs, KadueHusi). Cuia TpeHHs.
Cyxoe Tpenue. Cuna TpeHUsI CKOJIbKEHUS U cuia TpeHus nokos. Koaddumment
TpeHus. Cuia CONpOTUBIICHUS MTPU ABUKEHHUU TEJIa B )KUIKOCTHU UJIM Ta3e.

HOCTyrIaTeJ'IBHOC H BpaliaTCJIbHOC ABMIKCHUC a0COJIIOTHO TBEPAOro Teja.

MOMEHT CHJIbI OTHOCHUTEIBHO OCH BpamieHus. llmedo cuibl. YcnoBus
PAaBHOBECHS TBEPJIOTO TEJIA.

TexHuueckue YCTpOfICTBa U TPAKTHUYCCKOC INPUMCHCHHC. IMOANIMITHHUKH,
ABUKCHHUEC NCKYCCTBCHHBIX CITYTHHKOB.

JleMOoHCTpauuu



. SIBneHue nHepumm.

. CpaBHEHHE MacC B3aUMOJACHCTBYIOIINX TEN.

. Bropoi 3akoH HeroToHa.

. N3mepenne cuil.

. CnoxxeHue cui.

. 3aBHUCHUMOCTH CHJIBI YIPYTOCTH OT AeopMaiuu.

. HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.
. CpaBHEeHME CUJI TPEHUS MOKOs, KAUEHUSI U CKOJIbKEHUSI.

. VYcnoBus paBHOBECHs TBEPAOIO Tesa. Bubl paBHOBECHS.

Y4eHnueCKuil IKCIEPUMEHT, TaOOpaTOpHbBIE PadOTHI

. N3yuenue aBrmKeHUs: OpycKa 10 HAaKJIOHHOW MJIOCKOCTH.

. HccnenoBaHne 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOUIMX B
IpyKUHE U PE3UHOBOM 00pa3slie, OT UX AePopMaliii.

. HccenenoBanye yCcI0BUM PaBHOBECUS TBEPAOTO TEJA, UMEIOLIETO OCh
BpalICHUS.

Tema 3. 3akoHbI cOXpaHeHHs B MEXaHUKeE

Nmmynsc maTepuanbHON TOYKM (Tela), CUCTEMBbl MAaTepUaJbHBIX TOYEK.
NMnysbc cUbl U U3MEHEHUE HMMITYJIbCa Tela. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTruBHOE IBUXKEHUE.

Pabora cuiibl. MOIIIHOCTE CHJIBI.

Kunetnueckass sHeprusi maTepualibHOW TOYku. TeopemMa 00 W3MEHEHHH
KUHETUYECKON SHEPTHM.

[ToTennmanbHas DHEPTHUs. [ToTennmanbHas SHEPrus yIpyro
nedopmMupoBaHHOM — mpykuHbl.  [loTeHuManpHass  3Heprust Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[loTenmuanpHple W HEMOTEHIMaNbHbIe  cuiibl.  CBsi3b  pabOTHI
HEMOTECHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKON JHEPrUuM CHCTEMBI TEll
3aKOH COXpaHEHUSI MEXAHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuyeckre ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KOIIEp,
MPY>KUHHBIN MUCTOJET, IBKCHUE PAKET.

JleMoHCTpauuu

. 3aKOH COXpAaHEHUS UMITYJIbCA.
. PeakTuBHOE ABUKEHUE.



. [lepexoa NOTEHIMATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Y4eHnYeCKni IKCIEPUMEHT, TAOOpaTOpHbBIE PadOTHI

. N3yuyenue abCONIOTHO HEYyNpYyroro yjaapa ¢ TIOMOIIBIO JBYX
OJIMHAKOBBIX HUTSHBIX MAasSTHUKOB.
. HccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXaHUYEeCKOU

HHEPrUM Teja Ha IPUMEPE PACTIKEHUS PE3HHOBOIO KIYTa.
Paszpnea 3. MouekyasipHas pu3uKa 1 TEPMOAUHAMMKA
Tema 1. OCHOBBI MOJIEKYJISPHO-KMHETHYECKON TEOPUH

OCHOBHBIE MOJOKEHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aMOJCUCTBUSA 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUJIKOCTEU H
TBEPJIBIX TeJI U 00BSICHEHHE CBOMCTB BEIeCTBa HA OCHOBE 3THX Mojeleid. Macca u
pa3Mepbl MoJiekyl. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u ee usmepenue. lllkana remneparyp
Llenbcus.

Mopens wupeanbHOro rasa. (OCHOBHOE YpaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUU HACAbHOrO rasza. AOCOJIOTHas TemrepaTypa Kak mepa
CpEeIHE KHWHETUYECKOM SHEpPrMM TEIUIOBOIO JBM)KEHMS vacTul rasa. [llkama
temriepaTyp KensBuHa. ['a30Bble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM I'a3€ C MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mpencTaBlIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOMCTBA W NPAKTHYECKOE TNPUMEHEHHE: TEPMOMETP,
OapomeTp.

JleMoHCTpauuu

. OnbITEI, OKA3bIBAIOIINE JHCKPETHOE CTPOCHHE  BEIECTBA,
doTorpaduu MOJIEKYJl OPraHMYECKUX COSIUHEHUM.

. OnpiThl 10 MU PY3UHN )KUAKOCTEH U ra30B.

. Monenb 6pOyHOBCKOTO ABUKECHUS.

. Mogaens onbita llITepHa.

. OnbITel, JOKAa3bIBAIOUIME CYLIECTBOBAHHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJCHUCTBU.

. Mogenb, WIIIOCTpUPYIOIIAs NPUPOAY JAaBJICHUS Tra3a Ha CTEHKH
cocyna.

. OnbITEl, WIUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HAEaJIbHOTO

raza, U30IpoucCChI.



VYyeHnueckuit SKCIepUMEHT, J1a00paTopHbIe PabOTHI

. OnpeneneHue Maccbl BO3[yXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE
U3MEpPEHU 00beMa KOMHAThI, JABJICHUS U TEMIIEpATyphl BO3yXa B HEM.
. HccnenoBanre 3aBUCHMOCTH  MEXKIY IMApaMETPaMU  COCTOSIHUS

Pa3peKEHHOTO Iasa.
Tema 2. OcHOBbI TEPMOAMHAMMKH

TepmonnHamuueckass cucteMa. BHYTpeHHsIS HEPrus TEpMOJUHAMUYECKON
CUCTEMBI U crIocoObl ee u3MeHeHust. KonndyecTBo TemoTsl U padora. BHyTpeHHsIs
DHEPrus  OAHOATOMHOIO  MACAIBHOrO  rasza.  Buael  Temonepenayu:
TEILIONIPOBOJAHOCTh, KOHBEKIUA, U3Iy4eHHUE. Y I€JIbHAs TEIUIOEMKOCTh BELIECTBA.
Konn4ecTBO TEMIO0THI U TEIIoNepeaaye.

[lonsitue 006 amumabatHOM mpouecce. llepBblli 3aKOH TEPMOIUHAMUKH.
[IpumeHeHre TepBOTO 3aKOHA TEPMOJIMHAMUKU K Hu3omporeccam. [ 'padpudeckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon Tepmogunamuku. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TerutoBele  mamuHbl.  [IpuHOWNBI  JEWCTBHS — TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi 3HEpPrUM B TEIUIOBBIX MamuHax. KospduuueHT mnosie3Horo
nerictBusl TeruioBod mamuHbl. [{ukn KapHo W ero ko3puIMEHT MOJIE3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckre yCTPOMCTBA M IPAKTHUYECKOEC NPUMEHEHHE: JIBUIATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

JleMoHCcTpanuu

. W3meHeHne BHYTpPEHHEH 2HEPruu Tejia MPU COBEPIICHUU PAOOTHI:
BBUJIET TPOOKHU M3 OYTHUIKHM IO ACHCTBUEM CKATOTO BO3ayXa, HarpeBaHue 3gupa
B JIATYHHOU TPYOKE IMyTeM TpEeHHUs (BUACOAEMOHCTPAIINS).

. M3MeHeHre BHYTPEHHEH SHepruu (TemmepaTypbl) Tella IpHu
Terionepeaaye.

. OnpIT 0 aAKabaTHOMY PaCIIMPEHUIO BO3IyXa (OMBIT ¢ BO3AYLIHBIM
OTHHBOM).

. Mopnenu mapoBoil TypOWHBI, ABUTATENsi BHYTPEHHETO CroOpaHus,

PEaKTHBHOTO JIBUTATEJIS.
Y4yeHn4ecKkuit SKCIIEPUMEHT, JIa00paTOpHBIC PabOTHI

. N3mepenue yaenbHON TENJI0EMKOCTH.



Tema 3. ArperaTHblie cOCTOsIHMS BelecTBa. @a3oBblie Mepexo/abl

[TapooOpa3oBanue u KoHaeHcalus. Vcmapenue u kumneHne. AGCOTIOTHAS U
OTHOCHTEJIbHAS BIAXHOCTh BO3MyXa. HachImeHHBIH mMap. YAelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATICHUS OT JIaBJICHHUS.

TBepnoe teno. Kpucraminueckue u amopgHsbie Tesa. AHU30TPOINHS CBONCTB
kpuctamuioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. IlnaBieHue u
KpUCTajuIM3anus. Y AejibHas TerioTa masieHusd. Cyonumarus.

YpaBHeHHe TEIIOBOI0 OajlaHca.

TexHuueckue YCTpOﬁCTBa N IPAKTHYCCKOC IIPUMCHCHUC. TUTIPOMCTDp H
MNCUXPOMCTP, KaAJIOPUMETP, TCXHOJIOTUH ITOJYUYCHUSA COBPCMCHHLIX MATCpHUAJIOB, B
TOM 4YHCJIC HAHOMATCPHUAJIOB, © HAHOTCXHOJIOIHH.

JleMoHCTpauuu

. CBolicTBa HACHIIIIEHHBIX TTAPOB.

. Kunenne npy moHMKEHHOM JaBJICHUH.

. Cnoco0bl U3MEPEHUS BIAXKHOCTH.

. Habnrogenue HarpeBaHuWs W IUIABJIICHHS  KPUCTAUIMYECKOTO
BEILECTBA.

. JleMOoHCTpanus KpUCTaIOB.

Y4yeHn4ueckuit HIKCIIEPUMEHT, JIa00paTOpHbIE PaOOTHI

. N3mepenre 0THOCUTEILHON BIIaXKHOCTU BO3AYXa.
Pa3zpneun 4. JaekTpoamHaMuKka

Tema 1. DuekTpocraTnka

ONeKTpu3aums Tell. OJNEKTpUYEeCKMd 3apsan. JlBa BUIOa DIIEKTPUYECKHUX
3apsAnoB. IIpOBOJHUKH, TUANEKTPUKKA W TOJYHNPOBOAHUKUA. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.

B3aumoneiictBue 3apsigoB. 3akoH Kynmona. TodeuHbId 3JIEKTPUYECKUIA
3apsaa. DnekTpudeckoe mnoje. HanpsokeHHOCTh snekTpuyeckoro noss. [Ipunumn
CYINEPIO3UILIUMN BJICKTPUUECKUX TOoJIeH. JINHUM Hanps>KEHHOCTH 3JIEKTPUUYECKOTO
OJISL.

Pabora cun oanmekrtpoctatmdeckoro  moss.  [lorenmman.  PasHocTh
MOTCHIMANOB. [IpOBOAHMKM © JNMANEKTPUKA B BJIEKTPOCTATUYECKOM IIOJIE.
JnanexkTpruyueckas IpOHUIIAEMOCTb.



OnexTpoeMKocTh. KoHieHcaTOp. DAEKTPOEMKOCTh INIOCKOTO KOH/IEHCATOpa.
DHeprus 3apsHKEHHOTO KOHZIEHCATOopa.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: DIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3aluTa, 3a3€MIIEHUE DJIEKTPOIPUOOPOB,
KOHJICHCATOp, KONIMPOBAJIBHBIN anmapar, CTpyWHbINA IPUHTEP.

JleMoHcTpanuu

. Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

. B3auMopelicTBUE HA3JIEKTPU30BaHHBIX TEIL.

. DIIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEIl.

. [IpOBOJTHHKH B 3JIEKTPOCTATUYECKOM IIOJIE.

. DJeKTpocTaTU4eCcKas 3aIuTa.

. JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

. 3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOTO  KOHJIEHCAaropa  OT
IUIOIIAIA  IUTACTHH, PACCTOSHHUS  MEXAY HHAMM U JHADJIEKTPUYECKON
IIPOHUIIAEMOCTH.

. OHeprus 3apsHKEHHOTO KOHACHCATOpa.

Y4eHnueckuil IKCIEPUMEHT, JIa0OpaTOpHbIE PAOOTHI
. M3mepeHune 21eKTpOEMKOCTH KOHIEHCAaTOpa.
Tema 2. IlocTOAHHBIN dJIeKTPUYECKUH TOK. TOKHM B pa3IM4YHBIX cpeAax

OJIEKTPUUECKUM TOK. YCJIOBHS CYIIECTBOBAHMS DJICKTPUUYECKOTO TOKA.
Ncrounuku Ttoka. Cwia Toka. [IoCTOSITHHBINA TOK.

Hanpsoxkenune. 3akon OMa 7151 y4acTKa LEeTH.

3J’I€KTpI/I‘-IeCI(Oe COIMIPOTHUBJICHUC. Yneanoe COIMPOTHUBJICHHUC BCHICCTBA.
HOCJI@I[OB&TGJIBHOG, mapauiCJibHOC, CMCIIIAHHOC COCAMHCHHC IIPOBOJHHUKOB.

Pabota »snextpuueckoro Toka. 3akoH Jlxoyns—Jlenua. MolHOCTh
IIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUXKYILIAsl CUJla U BHYTPEHHEE COINPOTUBICHHE MCTOYHUKA TOKA.
3akoH Oma i1 OJHOM (3aMKHYTOM) 35iekTprudeckoi uenu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  NPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYECKUd TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITy4YKOB.

[TonynpoBonuuku.  CoOCTBEHHass W MpPUMECHass  MPOBOAMMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.



ONeKTpUYecKuid TOK B  pacTBOpax M pacilaBax  JJIEKTPOJIMTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALMS. DIEKTPOIIU3.

OneKkTpudeckuii TOK B Tazax. CaMOCTOATENbHBIA U HECAMOCTOSITEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA U IMPAKTUYECKOE IPUMEHEHUE: aMIIEpMETP,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIH AUO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

JlemoHcTpanuu

. W3mepeHne CUilbl TOKA U HAIPSKEHUS.

. 3aBUCUMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT
JUTMHBI, TUTOLIAH TTOMIEPEYHOr0 CEYEHUsI U MaTepHaIa.

. CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

. [Ipsmoe  um3MepeHHEe  DIEKTpOABMXKYyIIed  cuibl.  Kopotkoe
3aMbIKaHUE raJbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHHUS.

. 3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

. [IpOBOIMMOCTB JIEKTPOIUTOB.

. W ckpoBoil paspsi ¥ MPOBOJIUMOCTB BO3TyXa.

. OOHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

VY4yeHnueckuii SKCIIEpUMEHT, J1a0OpaTOPHbIE PAOOTHI

. N3ydyeHne cCMEanHOro COeIMHEHUS PE3UCTOPOB.

. N3MepeHne 3NEKTpOABUKYIIEM CHJIbI HCTOYHMKA TOKAa M €ro
BHYTPEHHETO COIIPOTUBIICHUS.

. HabGmronenue snektposnusa.

MexnpeamMeTHbie CBA3M

Nzyuenune kypca pusuku 6a3oBoro ypoBHs B 10-M Kjacce OCyIIeCTBISIETCS
C Y4E€TOM COJIEp’KaTeIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

MexnpeaMeTHbIE TOHATHUS, CBSI3aHHBIE C WM3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBIEHWE, HAay4HbIA (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOAEHHE, IKCIIEPUMEHT, MOJEIIUPOBAHHE, MOJIEb, U3MEPEHHUE.

Marematrka: pelieHHe CHUCTEMbl YpPaBHCHHM, JIMHEWHAs (yHKIHS,
napaboa, rumnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUIECKOE TOXKIECTBO,
BEKTOPBI M UX TIPOSKIIMHN Ha OCH KOOPJIMHAT, CIIOKEHHUE BEKTOPOB.



buonorus: Mexanndyeckoe IBMXKEHHE B KUBOM mpupoae, auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM MPUPOJIE.

Xumus: JUCKPCTHOC CTPOCHUC BCHICCTBA, CTPOCHHUC ATOMOB MW MOIJICKYII,
MOJIb B€CIICCTBA, MOJIIPHAA MaCCa, TCIINIOBBIC CBOMCTBA TBCPABIX TCII, }KHI[KOCTGﬁ )41
ra3oB, J3JICKTPHUYCCKHC CBOMCTBA MCTAJIZIOB, JJCKTPOJUTHUYCCKAA AUCCOIUAIINA,
rajjbBaHHKa.

['eorpadus: BnaxXHOCTh BO3/yXa, BETPHI, 0apOMeTp, TEPMOMET.

TexHonorus: npeoOpa3zoBaHUE ABMKEHUN C HUCIIOJIB30BAHUEM MEXAHU3MOB,
y4eT TpPEHUS B TEXHHUKE, IMOJIIMIIHUKH, HCIOJb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbCA B TEXHUKE (pakera, BOAOMET U JIp.), JBUTrATEIb BHYTPEHHETO CrOpaHus,
napoBasi TypOuHa, ObITOBOM XOJNOAMIBHUK, KOHTUIIMOHEDP, TEXHOJIOTUHU TOTyUYEHUS
COBPEMEHHBIX MAaTE€pHaJIOB, B TOM YHMCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOI'UH,
AIEKTPOCTATUYECKAs 3allHUTa, 3a3€MJIEHUE JIEKTPONPHUOOPOB, KCEPOKC, CTPYUHBIN
INPUHTEP, DJIEKTPOHArpeBaTellbHbIe MPUOOPHI, JIEKTPOOCBETUTENbHBIE TPHOOPHI,
rajibBaHUKA.

11-i1 kace
Pa3znen 4. JiaekTpoanHaMHuKa
Tema 3. MaruutHoe nmoJjie. JJIeKTPOMArHUTHAs HHAYKIUSA

IloctossnHble  MarHuThl. B3amMojelcTBHE  ITOCTOSHHBIX ~ MarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uHAYKUMHU. [IpuHIMn cynepro3uunu
MAarHuTHBIX nojied. JInHMKM MarHuTHOM WMHAYKIWW. KapThHa JTUHUNA MarHUTHOM
MHIYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOe mMoOJIe TPOBOJHHUKA C TOKOM. KapTuHa IMHUNA WHIYKIUU
MAarHUTHOI'O TOJIS JUIMHHOTO MPSIMOIO IPOBOJHUKA U 3aMKHYTOTO KOJBLIEBOIO
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoeiicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, ee MOJlyJib U HaIlpaBJICHUE.

Cuna JlopeHmnia, ee MOIyjldb W HampaBieHue. JIBUXKEHHE 3apsiKEHHON
YaCTHUIIBI B OJJHOPOIHOM MarHUTHOM Mojie. PaboTa cuisl Jloperia.

SIBiieHME DNEKTPOMATrHUTHOW MWHAYKUMU. [IOTOK BEKTOpa MArHUTHOMU
WHIYKIUU. OJIEKTPOJABMXKYILAs CUla HWHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu Papazes.



BuxpeBoe snexktpuyeckoe mose. DIEKTPOABMXKYIIAS CHJIa WHAYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENbHO B OJTHOPOJTHOM MarHuTHOM TOJIE.

IIpaBuino Jlenna.

NHnykTuBHOCTh. SIBIIeHME CaMOMHIAYKUIMH. OJCKTPOIBIKYIAS CHUJIA
CaMOUHTYKIIHH.

3Hepm${ MArdvTHOI'O ITOJIA KaTYIIKH C TOKOM.
SHCKTPOMaI‘HI/ITHOG I10JI€.

TexHuyeckne yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHME: ITOCTOSTHHBIE
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOIABUTaTENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YaCTHUIl, MHAYKIIMOHHAS 1€Yb.

JleMoHCTpauuu

. OmneiT Dpcrena.

. OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TIOJIEM.

. JIvHUY MHIYKIMA MarHUTHOTO TTOJISL.

. B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

. Cuna Amnepa.

. JevicTtBre cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

. SIBiieHME AIIEKTPOMAarHUTHON MHIYKLWH.

. [IpaBuno Jlenua.

. 3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH
VM3MEHEHUSI MArHUTHOTO TTIOTOKA.

. SIBneHne caMOMHAYKIIUH.

YyeHnueckuil SKCIepUMEHT, J1a0OpaTOpHbIE PAOOTHI

. N3yyeHne MarHuTHOIO TIOJI KATYIIIKU C TOKOM.
. HccnenoBanne neiCTBUA MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.
. HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIAH.

Pa3znen 5. KoJsieOanust M BOJIHBI
Tema 1. Mexann4eckue U 3JIeKTPOMATHUTHBIE KOJIeOaHUS

KonebarensHasts cucrema. CBOOOIHBIE  MEXaHHUYECKHE  KOJIEOAHMS.
["apmonnyeckue konedanus. [lepuon, wacrora, amrmumryga u ($aza koseOaHUM.
IIpy>XrHHBIN MasATHUK. MareMaTU4eCcKUl MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanuil. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.



KoneOarenbHbiii KOHTYyp. CBOOOAHBIE D3JEKTPOMAarHUTHbIE KOjeOaHUs B
UJCATbHOM KOJIeOATEeIbHOM KOHTYpE. AHAJOTHS MEXKIy MEXaHHUYEeCKUMU U
AIEKTPOMAarHUTHIMU KoJjebanusiMu. dopmyna TomcoHa. 3akoH CcoXpaHEHUs
DHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

HpCI[CTaBJIeHI/Ie 0 3aTyXarIux KOJICOAHMSIX. BI)IHY)KILCHHBIC MCXaHHNYCCKUC
kosnecOanus. Pe3onanc. BI)IHY)KIIGHHI)IG QJICKTPOMArouTHBIC KOJICOaHHSI.

Ilepemennbiii Tok. CHHyCOMIANbHBIA NEpPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsKECHMUS.

Tpancpopmarop. [IponsBoacTBO, nepegadya u NOTpedICHUE IEKTPUUECKON
HHEPrur. DKOJIOTHUYECKHE PUCKH MPU MPOU3BOACTBE 3JEKTpodHepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: DIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JICKTPOIIEPEIayu.

JleMoHCTpauuu

. UccnenoBanre napaMeTpoB KoyieOATeIbHOM CUCTEMBI (MIPYKUHHBIHN
WM MaTEeMaTUICCKUN MAsSTHHUK ).

. Halmronenue 3atyxaromux KojaeOaHuu.

. HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

. HaGnronenue pezonanca.

. CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

. OcmumiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKAa W HAINpsDKEHUS OT
BPEMEHU) JIJIS AJICKTPOMATrHUTHBIX KOJICOaHUIA.

. Pesonanc mpu  mocineqoBaTENIbBHOM  COCAMHEHHH  PE3UCTOpa,
KaTyIIKA WHIYKTUBHOCTH U KOHJIEHCATOPA.

. Monenb TMHUY 2JIEKTPOTIEpeIayuu.

Y4yeHnueckuil SKCIIepUMEHT, J1ab0paTOpHbIE PaOOTHI

. HccnenoBanrie 3aBUCUMOCTH TIEPHOJIa MAJIbIX KOJeOaHHWM Tpy3a Ha
HUTH OT JJIMHBI HUTU U MAcCChI Ipy3a.
. HccnenoBanne INEpEeMEHHOrO TOKA B LENM W3 IIOCIEAOBATEIBHO

COEIMHEHHBIX KOHJEHCATOPA, KaTylIKA U PE3UCTOPA.
Tema 2. MexaHn4eckue U 3JIEKTPOMATHUTHBIEC BOJIHbBI

MexaHnueckue BOJHBI, yciaoBus pacrnpoctpaHeHusd. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JJiKHA BOJHBL. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HNuTtepdepenius u nudpaxius MEXaHUIECKUX BOJIH.



3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS M3JIyYEHUS 3JIE€KTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anekrpomarauTHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEJIIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHus. CKOpoCTb 3JEKTPOMAarHUTHBIX BOJIH.

[ITxama 3;I€eKTPOMAarHuTHHIX BOJIH. [[puMeHEHNE 3IIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pauOCBsI3U U TeNIeBUACHUS. Paqronokanms.
DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAKOIIEH CPEIbl.

TexHnuueckue yCTpONCTBA M NPAKTUYECKOE IMPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMAarHOCTHKAa B TEXHHMKE M MEIUIIMHE, pajaap,
paMoONPUEMHUK, TEIEBU30p, aHTEeHHA, TenedoH, CBY-neub.

JleMoHCTpauuu

. OOpa3oBaHuEe M pacHpOCTPAHEHUE NOMEPEYHBIX W MPOAOJBHBIX
BOJIH.

. Koneobiromeecs Ten0 Kak HCTOYHHK 3BYKa.

. HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

. Hab6monenue uatepdepennnu u audpakiiui MEXaHUIECKUX BOJIH.

. 3BYKOBOM pE30HAHC.

. HaGnronenne cBsi3M TPOMKOCTH 3ByKa H  BBICOTBI TOHa C
aAMIUTUTYJION M 4aCTOTOU KOJICOaHMIA.

. HccnenoBanne CBOMCTB JJIEKTPOMAarHUTHBIX BOJIH:  OTPaKCHUE,

pesioMJIeHUE, MoJIspu3auus, udpakums, UHTephepeHIIHs.
Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsiMonuHENHOE pacnpoOCTpaHEHHE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbld HICTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpaxkeHus cBeta. IlocTpoeHne n300paxeHui B
IUIOCKOM 3€pKajie.

[Ipenomnenue cBeta. 3aKOHBI TPEIIOMJICHUS CBeTa. AOCONIOTHBIM
nokasarenp npenomsieHus. [lonHoe BHyTpeHHee orpakeHue. lIpenenbHblii yrou
MOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CioxHbII coctaB Oenoro cBeta. LIBer.



CobOuparouie u pacceuBaromue JuH3bl. ToHkass muH3a. DPOKyCHOE
paccTosiHUE U ONTHUYecKash cuia TOHKOM iuH3blL. [locTpoenune nzoOpakeHuili B
coOuparolmux U paccenBarolux JuH3ax. Gopmysia TOHKOW JUH3BI. YBEJIUYEHUE,
JlaBaeMOoe€ JIMH30M.

HpCI[CJII)I IMPUMCHHUMOCTH FCOMeTpI/I‘ICCKOﬁ OIITHKH.

BonnoBas ontuka. Matepdepenuus cBera. KorepeHTHbIE HCTOYHHUKH.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HMHTEpP(EPEHLIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. [AudpakuvonHas peiietka. YciloBHEe HaOIOACHUS
IJIaBHBIX ~MAaKCHUMyMOB TIpM  TaJ€HUU MOHOXPOMATHYECKOrO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue YCTPOﬁCTBa N IIPAKTHYCCKOC IIPHUMCHCHHC: OYKH, JIYIIa,
(bOTOElHHapaT, HpOGKHI/IOHHBIﬁ arapar, MHKPOCKOII, TCJIICCKOII, BOJIOKOHHAasA
OIITHKaA, III/I(i)paKI_[HOHHaH peUICTKA, IIOJIAPON .

JleMoHCcTpanuu

. [IpssMOJIMHEHOE paclpOCTPAHEHUE, OTPAKECHUE U IPEIOMIICHHE
cBeTa. OnTuyeckue npudopsl.

. [TonHOE BHYTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

. HccnenoBanrie CBOMCTB N300payKeHU B JIMH3AX.

. Mopnenn MUKpOCKOIIa, TEJIECKONA.

. Hab6mronenue natepdepeniinu cBera.

. Habmronenune nudpakiuu ceera.

. HaGmronenue nucnepcuu cBera.

. [Tonyyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

. [Tomyyenue ciekTpa ¢ MOMONIbI0 AUPPAKIUOHHON PELIETKH.

. HabGnronenue nossipusalivu CBeTa.

Y4yeHn4ecKuit HSKCIIEPUMEHT, JIa00paTOpPHBIC PAOOTHI

. N3Mepenue rnokaszarens NpesioMIICHUS CTEKIIA.
. HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.
. HaGmronenue nucnepcuu cBera.

Pa3znes 6. OcCHOBBI CIeNUAJIBLHOH TEOPUU OTHOCHUTEJIbHOCTH

['paHnubl  NPUMEHUMOCTH  KJlacCCMYECKOW  mexaHuku.  [locTtynartsl
CIIEUAIIBHOW TEOPUU OTHOCUTEJIBHOCTH: HWHBAPUAHTHOCTb MOJIYJSA CKOPOCTHU
CBETa B BAKyyM€, IPUHLMUI OTHOCUTEJIBHOCTH DWHILITEIHA.



OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU M COKpAILCHUE
JITAHEL.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChlI C C-)HGpFI/IGﬁ U UMITYJIbCOM peHHTHBHCTCKOfI qaCTHUIBI. BHCpFI/I}I
IIOKOAI.

Pasznen 7. KanToBas ¢pusuka
Tema 1. Dj1eMeHTHI KBAHTOBOW ONTHKH

®oronsl. Dopmyna I[lnanka cBsizu »HepruM (QOTOHA C €ro YacTOTOM.
OHeprus u UMIyJIbC POTOHA.

OtkpeiTiie u wuccienoBanue ¢oroddpdexra. Onbitel A. I'. Cronerosa.
3akonbl (orodddekxra. YpaBHenue OiHmTerHa g dotodaddekra. «KpacHas
rpanuia» ¢hotodrddexra.

JlaBnenue cBera. OnbeiTel I1.H. JIcOenena.
XUMHUYECKOe NeHCTBHUE CBETA.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MpUMEHEHHUE: (HOTOIIEMEHT,
(boToaTYMK, COJIHEYHAsl OaTapesi, CBETOAUO/I.

JleMoHCTpauuu

. ®doToddQdeKT HAa YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.
. HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

. CBeToauon.

. Conneunas Oarapest.

Tema 2. CTpoenne aTroma

Mogens aroma Tomcona. OnbiTel Pesepdopna mo paccesHUIO o -4aCTHIL.
[lmanerapnas momens aroma. lloctynater bopa. U3nydyenue u morionieHue
(GOTOHOB MpU MEpexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp YpOBHEW SHEPTUM aTOMa BOJAOPO/A.

BonnoBele cBoicTBa yactull. Bosusl e bpoinsa. KopnyckyiisipHO-BOIHOBOM
JyaJu3M.

CnoHTaHHOE U BBIHY>KACHHOC U3JTYYCHHUC.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIIEKTPAIbHBIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



JlemoHcTpanuu

. Mopgens onbita Pezepdopaa.

. Onpenenenue JJIMHBI BOJIHBI J1a3epa.

. Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
. Jlazep.

Y4eHnueCKuil IKCIEPUMEHT, TAOOpaTOpHbBIE PadOTHI
. Habnrogenue JIMHEH4aToro CuekTpa.
Tema 3. ATomHOe siApO

DKCIEpUMEHTBI, JOKa3bIBAIOIINE CIIOXKHOCTh CTpoeHus sanapa. OTKpwITHE
pannoaktuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocrasa
paanoakTUBHOTO u3iydyeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4eHHUs.
BiisiHue paanoakTUBHOCTH Ha KUBBIE OPraHU3MBI.

OTtkpeiTHE npoTOHA U HeWTpoHa. HykinonHas monens siapa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio aapa. M30Torsl.

Anb(a-pacnaa. OJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacnag. [‘amma-
U3IydeHue. 3aKOH paAoaKTHBHOIO pacnaja.

DOHeprus CBA3M HyKJIOHOB B sifjpe. SnepHble cuibl. JlepekT Maccl sapa.
Anepnsbie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepnsiii peakTop. TepmosiaepHbii cuHTE3. [IpoOiieMbl W TIEPCIIEKTHBBI
SICPHOMN IHEPIETUKU. DKOJOTMYECKUE ACTICKTHI SIACPHON IHEPIETHUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE O3UTPOHA.
MeToap1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

@OyHIaMEHTAJIbHbIE B3aUMOJEUCTBUS. EAMHCTBO (U3MUECKOW KapTUHBI
MHpa.

TexHuueckue yCcTponuCTBa U MPAKTUUECKOE MPUMEHEHHE: TO3UMETP, Kamepa
Bunbcona, simepHbIit peakTop, aToMHast 0omoa.

JleMoHCTpauuu
. CueTunK MOHU3HUPYIOIINUX YaCTHLL.

Y4yeHn4eckuit SKCIIEpUMEHT, JIa0OpaTOpHBIC PabOTHI



. HccnenoBanne TpekoB 4acTull (10 TOTOBBIM (poTorpadusm).
Pa3nen 8. JiieMeHTHI aCTPOHOMMHU M ACTPOPUZNKH

DTamnsl pa3BUTHA ACTPOHOMMHMU. HpI/IKJ'IaI[HOG U MHUPOBO33PCHUYCCKOC
3HAYCHUC aCTPOHOMMUMU.

Bun 3BesmHoro neba. Co3Be3dusi, SPKUE 3BE3Ibl, IMJIAHETHI, UX BUANMOE
JIBOKCHHE.

CoaHeuHas cucTeMma.

Connne. ComHeyHass akTUBHOCTh. McTounuk sHeprun CojHUA W 3BE3..
3Be311bl, UX OCHOBHBIE XAapAaKTEPUCTHUKHU. JlnarpaMma «CHEKTpaJIbHBIA KJacc —
CBETUMOCTB». 3B€3/bl TJIaBHOM NOCIEI0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» I 3BE€3Jl IJIaBHOM IMOCIIEOBAaTEIbHOCTH. BHYTpeHHee cTpoeHue
3Be31. COBpEMEHHBIE NPEJACTABICHUSA O MPOUCXOXKACHUU U 3Boaronnu ConHuoa u
3BE3/l. JTallbl JKU3HU 3BE3].

Muieunsiii [Iyte — Hama ['amaktuka. Ilonoxxenune m nBuxkenue ConHua B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UepHbIE ABIPHI B SApax
rajgakTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:1a. Pazberanue ramakTuk.
Teopust bonpiioro B3peiBa. PeMKTOBOE M3ITyUEHHUE.

Macimrabnas ctpyktypa Beenennoit. MeraranakTuka.
Hepemennsie mpo0sieMbl aCTPOHOMUH.
Yyennueckue HaOIIOICHUS

HabnroneHus: HeBOOPY EHHBIM TJIa30M C MCMOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUWIOKEHUHN JJI ONPENENCHUs MOJOXKEHUsI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3a1sA CEBEPHOro MOJyIIapys U IPKUE 3BE3bI.

Hab6nronenus B Teneckon Jlynsl, minanet, Mnegnoro [lyru.
O0o0maromiee MOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHH B HSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIMAJIbHON M ATHYECKOU c(epax nesTeTbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTHHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTUHE MHUpa, MECTO
bu3NYecKo KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABIEHUM O NIPUPOJIE.



MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11-M Kiacce ocyIecTBIISETCS
C YYETOM COJEpPKATEIbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMu MAaTEMaTHKH,
OMOIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUU.

MexnpeaMeTHbIe MOHATHUSA, CBA3AHHBIE C U3YYEHHEM METOJ0B HAay4YHOI'O
MO3HAHM: SIBJICHHE, HAy4YHbIH (akT, rumores3a, (Qu3uueckas BeIMUYMHA, 3aKOH,
Teopus, HAOIIOACHNE, IKCIIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIIb, U3MEPEHUE.

MareMatvka: pelieHue CHUCTEMbl YpaBHEHUW, TPUTOHOMETPUUYECKHE
GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKIIMH HA OCHU KOOPAHMHAT, CIOXEHUE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00MS TPEYTrOJbHUKOB,
OTIpeJIeNIeHHE IUIONIAIN TIIOCKUX PUryp u oobema Tell.

buonorusi: snekTpuueckue SBICHUS B JKUBOM MpHUpOJE, KoJieOaTelbHbIC
JIBUKECHHS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KUBOUW MPUPOAE, NCUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHUC 4aTOMOB M MOJICKYJI, KPHUCTAUIMYCCKAA CTPYKTypa
TBCPABIX TCII, MCXaHHN3MBI O6paSOBaHI/I}I KpHCT&JIJIH‘-IGCKOﬁ PCUICTKH,
CHGKTpaJIBHBIﬁ dHaJIn3.

['eorpadusi: MarHuTHblE TONIOCA 3€MIIM, 3aJIe)KU MAarHUTHBIX Py,
(oTOCHEMKA 3€MHOM TOBEPXHOCTH, IIPEICKA3AHNE 3EMIIETPSCEHU.

TexXHOJIOTHS: JIMHUM JJICKTPOIEPENaun, TEHEPATOP IEPEMEHHOIO0 TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIIMOHHAs II€Yb, pajap, pPaJUONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBU-neub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas Oarapes.



TemaTu4eckoe NVIAHUPOBAHUE

10-# kiace

KosuuecTBo yacos DJ1eKTPOHHbIE
Ne n/n HaumeHoBaHHe pa3geoB H (mudposbie)
- TeM MPOrpaMMBI Beero | KOHTPOIBHEIE | IIpaKTH'IecKHE | oGpasoBaTe/bHbIe
padoThI padoThI pecypcbl
Paznea 1. PU3UKA U METO/bl HAYYHOI'O ITIO3HAHUA
11 ®usuka U METOAbl HAYYHOIO 2 bubnuoreka IHOK
’ TTO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubanoreka HOK
21 Kusemarika > https://m.edsoo.ru/7f41bf72
Bubnmoreka IIOK
2.2 Husamiia 7 hitps://m.edsoo.ru/7f41bf72
23 3aKoHbI COXpaHEHUS B¢ 1 1 Bubmmorexa [IOK
' MEXaHHKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OcHoBBI MOJIEKYIPHO- | 1 Bubmmorexa [IOK
’ KUHETHICCKOW TEOpHUHU https://m.edsoo.ru/7f41bf72
bubanoreka [JOK
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1 hitps://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOAHMS | < Bubnuoreka [IOK
’ BemiecTBa. Pa3oBbIe MEPEXOBI https://m.edsoo.ru/7f41bf72
Uroro no pazneny 24
Paznen 4. DJJIEKTPOANHAMUKA
Bubnuoreka [IOK
41 DeTpocTaTHKa 10 ! ! hitps://m.edsoo.ru/7f41bf72
49 [locTOSIHHBIM  3JIEKTPUYECKUIT 12 | | Bbubmmorexa [IOK
) TOK. TOKH B pa3iauyHbIX cperax https://m.edsoo.ru/7f41bf72
HUroro no pazaeny 22
bubanoreka I[HOK
Hosropenne 2 ! https://m.edsoo.ru/7f41bf72
OBILIEE KOJIMYECTBO YACOB IIO 63 5 4
[MPOTPAMME




11-i kiace

KoauuyecTBo yacoB DJIeKTPOHHbIE
No /n HaumeHoBanue pa3neioB u (mudposbie)
B TEM NPOrpaMMsbI Beero Konrpoasbnbie | [Ipaktuyeckue | ogpaszosatesbnbie
padoThI padoThI pecypcbl
Paznen 1. DJJIEKTPOANHAMUKA
1.1 MaruuTtHoe noze. | |, 1 3 Bubnmoreka HOK
’ ONeKTpOMarHuTHas HHAYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 11
Pazgen 2. KOJIEBAHUS U BOJITHbBI
21 MexaHn4ueckue nlg 1 Bubnnoreka HOK
’ 3JICKTPOMAarHUTHBIC KOJICOaHHS https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKkue . 1 bubanorexa HOK
’ 3JICKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41c97¢
Bubnnoreka HOK
23 Onuka 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pazgen 3. OCHOBBI CHELIUAJIBHOM

TEOPUU OTHOCHUTEJIBHOCTH

31 OCHOBBI CHELUAIBLHON Teopuu 4 1 Bubmmoreka HOK
’ OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3zgen 4. KBAHTOBASI ®U3UKA
. bubnanorexa HOK
4.1 DneMEeHTbl KBAHTOBOW ONTHKHU 6 hitps://m.edsoo.ru/7f41c97c
bubanoreka [HOK
4.2 Crpoerne atoma 4 https://m.edsoo.ru/7f41c97c
Bbubnuorexa HOK
4.3 ATOMHOE A7pO > https://m.edsoo.ru/7f41c97c
Hroro mo paznemny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMHNHU U ACTPOPU3NKHU

51 DneMEeHTHI aCTPOHOMUH nl, 1 bubnmnoteka HOK
’ acTpohu3uKu https://m.edsoo.ru/7f41c97c
HUroro no pazaeny 7

Paznea 6. OBOBIIAIOIIEE IOBTOPEHUE

bubanoreka [HOK
6.1 OBobmaromee nosropenme 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 4

BbubnuoTtexa HOK
TosTopenue 3 https://m.edsoo.ru/7f41c97¢
OBIIEE KOJIMYECTBO YACOB IIO 68 4 7

[TPOIT'PAMME




IIpoBepsiemble TpeOoBaHus K pe3yjabTraTtam ocBoeHuss OOII u 31eMeHThI

cojiep:KaHus

B ¢denepanbHbIX M pernoHaNbHBIX MPOLEAYpax OLEHKH KadecTBa OOpa30BaHUs HCIOIb3YETCS
nepedeHb (KoAu(UKaTOp) pacupeneNieHHbIX II0 KJlaccaM IPOBEPSEMBIX TpeOOBaHUM K
pesyabtatam ocBoeHust OOIT COO u 31eMeHTOB conepKaHus 1o (husuke.

10 xkaacc

IIposepsiembie TpeOoOBaHus K pe3yjabTraTtam ocBoenusi QOII

Kon
NMPOBEPSIEMOT0
pe3yJjbTaTa

IIpoBepsiemble npeJMeTHbIE pe3yabTaThl OCBOEHMS OCHOBHOIi
o0pa3oBaTesIbHOM POrPaMMBbI CpeiHero 001ero 0opa3oBaHus

10.1

JeMoHCcTpUpOoBaTh Ha NpuUMepax poib M MecTo (Gu3uku B (POpPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHpPA, B Pa3BUTUU COBPEMEHHON TEXHHUKH H
TEXHOJIOTHUM, B IPAKTUYECKOU IESITENBHOCTH JIFOAEH

10.2

YuuTpIBaTH ~ TpaHUIBl  NPUMEHEHHS  M3YYCHHBIX  (PU3MYECKHX  MOJEINCH:
MaTepHuajbHas TOYKa, WHepIHaibHas CHCTeMa OTcYeTa, abCONIOTHO TBEpJOe TeJo,
UACANBHBIA Ta3; MOAEIN CTPOCHUS ra3oB, KUAKOCTEW W TBEPABIX TEJ, TOYEUHBIN
ANEKTPUYECKUI 3aps]] - TIPH PEIICHUN (PU3MYECKHX 33124

10.3

Pacro3naBate (usnyeckue sBICHUsS (IPOLECCh) M OOBACHATH MX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KHHETHYECKOW TEOPUH CTPOCHHMS BEIIECTBA U
3IIEKTPOJMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE TPSIMOJIMHEHHOE JBIKEHHUE,
CBOOO/IHOE TMaJICHUE TN, MBHKCHHE MO OKPYXHOCTH, WHEPILHs, B3aHMOJACHCTBHE
ter; quddysusi, OPOYHOBCKOE JBHKCHUE, CTPOCHHE >KUIKOCTEH M TBEPIBIX Tell,
U3MeHeHHe o0beMa Tell NMPH HarpeBaHuH (OXJIAXACHHH), TEIUIOBOE PaBHOBECHE,
UchapeHne, KOHJCHCALWs, IUIABJICHHE, KPUCTAJUTH3alMsl, KHIICHHE, BIaXKHOCTh
BO3[yXa, TMOBBIIICHUE JABJICHHS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCY]IE,
CBSI3b MEXJy IapaMeTpaMH COCTOSHHUS ra3a B H30IPOIECCax; JJIEKTPH3ALMS Tel,
B3aMMO/ICHCTBHE 3aps/I0B

10.4

OnuceiBaTh MEXaHUYECKOE [JIBIJKEHHE, HCIONb3ys (DHU3MYEeCKHe BETUYMHBL:
KOOpAHMHATaA, IyTh, IEPEMEIICHHE, CKOPOCTb, YCKOPEHHE, Macca Tena, CHIa,
UMITYJIbC T€Jla, KUHETUYECKAs] SHEPIHsl, NOTCHUMAIbHAS JHEPrUs, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTb; MpPU ONUCAHUU TNPABWIBHO TPAaKTOBATh
(GU3NYECKUl CMBICT HCIOJB3YEMBIX BEJIMYMH, HUX O0O3HAUCHHS W E€AWHUIIBI,
HaXOJUTh (POPMYIIBI, CBSI3BIBAIONINE JaHHYIO (DU3NYECKYIO BEIUYMHY C JAPYTHMH
BEIIMYMHAMU

10.5

OnucelBaTh W3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEH W TEIUIOBBIE SIBICHUS, HCIONIbB3YS
¢u3nuecKkue BEIMYMHBL: JABICHUE Tra3a, TeMIeparypa, CpedHssl KUHETHYecKas
SHEPIusT XaoTUYECKOrO0 [JBHKEHUS MOJIEKYJ, CpPEIHEKBAaJApaTU4YHAs CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEprHs, padboTa rasza, kKodhduiueHT
MOJIE3HOTO JEMCTBHA TEMJIOBOTO JBUTATENS; IPU ONMCAHUH MPAaBUIBHO TPAKTOBAThH
(GU3NYECKUI CMBICT WCIIOJIb3YEMBIX BEIUYWH, WX OO0O3HAUCHHWS W EJIWHUIIBI,
HaXoJUTh (POPMYIIBI, CBSI3BIBAIONINE JaHHYIO (DU3NYECKYIO BEIUYWHY C JPYTHMH
BEIMYUHAM

10.6

OnucelBaTh H3yYEHHBIE DJIEKTPUUECKHE CBOMICTBAa BEIIECTBA W AJIEKTPUYECKHE
sBNIeHUsT (TIPOLIECCHI), UCITIONB3YS (PU3MUECKUE BEIMUYMHBI: DJIEKTPUYECKUN 3apsii,




3JIEKTPUYECKOE TI0JIe, HANPSKEHHOCTH IOJIA, MOTEHINA, Pa3HOCTh MOTEHIINAJIOB;
MpH ONMHCAaHWUU TPABUILHO TPAKTOBaTh (DU3MUECKUH CMBICI HCIIOJIB3YEMBIX
BEJIMYMH, WX OOO3HAUCHUS U CIUHUIIBI; YKa3blBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JMAHHYI0 (PM3MYECKYIO BEMYHUHY C APYTUMHU BEIMIIMHAMUA

10.7

aHAM3UPOBATH (PM3UIECKHE MPOIECCH U SBICHUS, UCTIONB3Ys (PU3NUECKUE 3aKOHBI
Y MPUHLHUINBL 3aKOH BcemupHoro Tsarorenus, I, II u Il 3akonsl HeroTOHA, 3aKOH
COXPAaHEHUs MEXAaHWYECKOW DSHEpPruu, 3aKOH COXPAaHEHUs HMILYJIbCa, MPUHLUII
CYyHEpPNO3ULMH CWI, NPUHLUI PABHONPABHUS HHEPLHUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJIIPHO-KUHETUUECKYO TEOPUIO CTPOEHUS BEILIECTBA, Ia30BbIC 3aKOHBI, CBSI3b
cpemHell KMHETUYECKOW SHEPTruu TEIUIOBOTO JBMXKCHUS MOJEKYNT ¢ aOCOMIOTHOMU
TEMIIEPaTypoH, MepBbIA  3aKOH  TEPMOJHUHAMHKH; 3aKOH  COXpaHEeHUus
ANEKTPUYECKOr0 3apsAna, 3akoH KyioHa; mpu 3TOM pa3iauyarh CIOBECHYIO
(hopMyJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYCCKOE BBIPAKCHHUE M YCIOBUS (TPaHUIIb,
001acTH) TPUMEHUMOCTH

10.8

OOBSCHATP OCHOBHBIC IPHHLMWIBI JIEHCTBHUS MAIlUH, MPUOOPOB M TEXHUYIECKHUX
YCTPOMCTB; pazmudaTh YCIOBHS MX O€30MacHOTO MCIOIB30BAHHUA B MOBCETHEBHON
JKU3HU

10.9

BremonaaTs SKCIICPUMCEHTHI IO MCCICIOBAHUIO (bI/I3I/I‘-I€CKI/IX SIBICHUN U IIpoLcCCOB
C WUCTIOJIb30BAaHHUEM TIPSMBIX U KOCBEHHBIX M3MEPEHUH; IPH 3TOM (QOPMYITUPOBATH
mpo0iieMy (3aaqy) U THUIOTe3y Y4eOHOTO SKCIIEPHMEHTa, COOMpaTh YCTAaHOBKY U3
NPESIOKEHHOTO 000PpYJ0BaHHS, TPOBOAUTE ONBIT U (POPMYINPOBATH BHIBOIBI

10.10

OCyH_[eCTBHSITI) MMPAMBIC 1 KOCBCHHBIC U3MCPCHUA (I)I/ISI/I‘-IGCKI/IX BCJIMYUH; IIPU 3TOM
BI)I6I/IpaTb OITUMAJILHEII CIIOCO0 N3MEPCHHA U HCIIOJIb30BaTh M3BCCTHLIC MCTO/bI
OLICHKHU MOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBath 3aBUCUMOCTH MEXIY (DU3MYECKUMH BEJIMYMHAMH C HCIIOJIB30BaHUEM
OpSAMBIX H3MEPEHHUH; TpH OSTOM KOHCTPYHMPOBaTh YCTAaHOBKY, (HUKCHPOBATH
pe3yJbTaThl MONyYCHHOH 3aBUCUMOCTH (DM3WYECKHMX BEIMYMH B BUJAE TaOIUI U
rpa¢uKOB, A€NaTh BBIBOJLI 110 PE3yJIbTaTaM UCCIICAOBaHUS

10.12

CoOronaTh mpaBuia 6€30MacHOro TpyAa NpH MPOBEIEHUH UCCIIEIOBAHUI B paMKax
y4eOHOro HKCIEPUMEHTA, YUeOHO-UCCIIEA0BATEIbCKON U MPOEKTHON AESTENbHOCTH
C UCTOJIb30BaHHEM M3MEPHUTENILHBIX YCTPOICTB U J1a00paTOPHOro 000py10BaHUS

10.13

Pemrate pacueTHble 3amaud ¢ SBHO 3aJaHHOW (DU3MYECKON MOJEIBIO, WCIONB3YS
¢bu3nyuecKue 3aKOHBI M NMPUHIMIbI; HA OCHOBE aHaJIM3a yCJIOBUS 3a/1a4d BHIOMPATDH
¢Gu3NUECKyl0  MOAETb, BBLACTATH (QU3MYECKHE BEIMYMHBI U (HOPMYJIBI,
HEOOXOJMMBIE NJIsi €€ pelIeHUs,, MPOBOAUTH pacyeThl M OLEHUBATh PEalbHOCThH
MOJYYEHHOTO 3HaUCHHS (PU3NUECKON BEIIMIUHBI

10.14

Pemath Ka4yeCcTBEHHbBIC 3aJauyd: BBHICTPAWBATH JIOTHYECKH HEIPOTHBOPEUHBYIO
[EMOYKY PACCyKICHUH C OMOpOi Ha HM3YyYCHHBbIC 3aKOHbBI, 3aKOHOMEPHOCTH M
(hu3NYECKHUE SIBIICHUS

10.15

Hcnonp3oBaTh NpH pelIeHUH Y4eOHBIX 3a/lad COBpEMEHHBbIE HH(POPMAIMOHHBIE
TEXHOJIOTHM ISl NTOMCKA, CTPYKTypPHpPOBAaHUS, MHTEPIPETALUHM U IPEACTABICHUS
y4eOHOM M HAy4YHO-TIONMYJIIPHOM WH(pOpMaluuy, TONYyYeHHOHM W3 Ppa3IM4YHbIX
WCTOYHUKOB; KpUTUYECKH aHAJIM3UPOBATH MMOJTy4aeMyr0 HHPOPMAITUIO

10.16

[IpuBoauTs TpUMEpPHI BKJIAZa POCCHHCKUX W 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BuTHE HayKH, OOBSICHEHHWE TIPOIIECCOB OKPYKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHHUKH U TEXHOJIOTUI

10.17

Hcnonp3oBaTh TeopeTHUecKUe 3HAHUS MO (PU3KMKEe B MOBCEIHEBHON XU3HH IS
oOecrieyeHns 0€30MaCHOCTH TPW OOpalleHnu ¢ MPUOOpaMH M TEXHUYECKHMU
YCTPOHCTBaMU, Il COXpPAaHEHHS 37I0POBbSI M COOIIOJCHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPYKaloLIel cpeje




10.18

Pabotate B rpymnme ¢ BBIMTOJTHEHHEM PA3IWYHBIX COLMAIBHBIX POJIEH, IIJIAHUPOBAThH
paboTy TpyMIbI, pPalMOHATBHO PACHpPEICNATh OOS3aHHOCTH W  IUIAHUPOBATh
JIeATEeILHOCTh B HECTAHJAPTHBIX CUTYAIUsIX, aleKBaTHO OLIEHUBATH BKJIAJ KaXKJIOTO
W3 YYaCTHHUKOB TPYIIBI B PEIICHHE PaccCMaTpUBAEMOU MTPOOIIEMBI

IIpoBepsiemble 1eMEHTBHI COeP:KAHUSA

Kon Kox nposepsiemoro
IIpoBepsieMble 3J1eMeHTHI COAEPKAHUS
pasjena | 3JeMeHTa
OU3UKA U METO/JIbI HAYYHOTI'O ITO3HAHU A
O®u3uka - Hayka o npupone. HayuHele MeTonbl IO3HaHUSA
1.1 OKpyKarwlero mupa. Ponp 3KcnepuMeHTa M TEOpUM B IIpoLecce
MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (PH3HKE
1
MogenupoBanue (GU3MUECKUX SIBICHHH M mpoueccoB. HaydHble
runore3bl. PU3nvecKe 3aKOHbl U TEOPHH. |'paHMIBI TPUMEHHMOCTH
1.2 ¢usnueckux 3akoHOB. [lpuwHmmm coorBercTBUsi. Pomb u  mecto
¢u3uku B (HOPMUPOBAHUH COBPEMEHHOW HAayYHOW KapTHHBI MHpa, B
MIPAKTUYECKON AEATENTBHOCTH JIIOAEH
2 MEXAHUKA
KNMHEMATHKA
211 Mexanndyeckoe  ABMKeHHE. OTHOCHTEIBHOCTH  MEXAHHUYECKOTO
o newkeHud. Cucrema otcuera. TpaekTopus
Ilepemenienne, CKOPOCTh (CpeaHsASs CKOPOCTh, MTHOBEHHAsI CKOPOCTB)
2.1.2 U YCKOPEHHE MAaTepUAIbHOM TOYKH, UX IMPOECKLUUU HA OCU CUCTEMBI
KoopauHat. CIoKeHUE NEPEMEILICHUN U CI0KEHUE CKOPOCTEM
PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOIMHEWHOE [BHKCHHE.
2.1.3 I'padukn 3aBUCHMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, MyTH H
MepeMenIeHns MaTeprUatbHON TOUKH OT BpEMEHHU
51 2.14 CBo0OojHOE TIajieHue. Y CKOpeHre CBOOOIHOTO MaACHUS
Kpusonuneitnoe npmwkenne. PaBHoMepHOe ABIKEHHE MaTepHUaIbHON
2.15 TOYKH IO OKPYKHOCTH. YTJIOBas CKOPOCTb, JHMHEWHAass CKOPOCTb.
Ilepuox u wacroTa. LleHTpOoCTpEMUTENBHOE YCKOPEHUE
216 TexHudeckne yCcTpoiCTBa: CIIMIOMETP, IBWKEHHE CHAPSIOB, LIEITHBIE
o U PEMEHHBIE NIEpeaun
[Mpaktudeckue paboTel. M3MepeHWe MTHOBEHHOW  CKOPOCTH.
HccnenoBanne COOTHOWIEHUSI MEXKIY IMyTSIMH, MPOMIEHHBIMU TEJIOM
217 3a TOCIENOBaTeNbHBIE paBHBIE TPOMEXYTKH BpEMEHU IIpH
o PaBHOYCKOPEHHOM [IBIDKEHHWH C HAYaJbHON CKOPOCTHIO, PaBHOM
Hyt0. M3yuenue nBrKeHM IIapuKa B BA3KOW XHUIKOCTH. M3ydeHue
JBWKEHUS TeJla, OPOIIEHHOTO TOPU30HTAIBHO
JUHAMUKA
291 IIpuanun ortHocutensHocTH ['ammned. Ilepsbrii 3akoH HeroToHa.
o NHepuuanbHble CUCTEMBI OTCUETA
2.2
222 Macca tena. Cuia. [IpuHiun cyneprno3uuuy cui
223 Bropoii 3akoH HeroTOHa 1711 MaTEpUAIbHON TOYKHM B MHEPLHUAIBHON

cucreMe orcueta (MCO). Tperuii 3akon HeloTona ans




MaT€pUuaIbHBIX TOYCK

3akoH BcemupHOro TsaroreHus. Cria Tsoxectd. llepBas kocMmudeckas

224
ckopocTs. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuia TpEeHUS CKOJIBXKCHHS M CHIIA
2.2.6 Tpenus mokos. Koaddumment tpenwms. Cuiaa CONPOTHBICHHS IIPH
JIBIKCHHUH TeJa B )KUIKOCTH WIJIH Ta3e
297 [loctynarensHOE W BpamarenbHOE ABMKEHHE abCOIFOTHO TBEPAOTO
o Telna
298 MOMEHT CHJIBI OTHOCUTEIIEHO OCH BpanieHus. [lnedo cuibl. Y cinoBus
- paBHOBecus TBepAoro tena B MCO
229 TexHUYecKre yCTPOWCTBA: MOMIIUITHUKH, TBUKEHHE UCKYCCTBEHHBIX
- CITyTHUKOB
[IpakTrueckue pabotel. V3ydueHne ABMKeHUsT OpycKa 1Mo HAKIOHHOH
IJIOCKOCTH TMOJi JACHCTBHEM HECKOJNbKuX cwil. HccienoBanue
2210 3aBHUCHMOCTH CHJI YTPYTOCTH, BO3HUKAIOMMX B IehopMUpyeMOn

MPYXUHE M PE3UHOBOM 00pasile, OT BEIWYUHBI HX JePOpMAIlHH.
Uccnenosanue ycioBuil paBHOBECHUSI TBEPJIOTO TEJId, UMEIOLIETO OCh
BpalIeHH

3AKOHbI COXPAHEHN B MEXAHUKE

I/IMHYJ'IBC MaTepHaHLHOﬁ TOYKH, CHUCTEMBI MATCPUAIBHBIX TOYCK.

2.3.1
Wmnynbe cuiibl 1 M3MEHEHUE UMITYJIbCa Teja
2.3.2 3akoH coxpaHenus umnyibca B UCO. PeakTHBHOE JBI)KEHUE
233 Pab6ota cuinsl
234 MoITHOCTE CHUITBI
235 Kunernueckass o»Heprus MaTepuanbHOil Touku. Teopema o
o KUHETHUYECKON SHEPTUU
IlorenumanbHas osHeprus. [loTeHumanbHas dSHepPrus  ympyro
2.3 2.3.6 nedopMupoBaHHON NpYKUHBL. [loTeHIManpHas 3HEepTUs Teia BOIM3U
MOBEPXHOCTH 3eMJIH
[MoreHnmanbHble ¥ HEMOTEHIMaNbHblE CcHibl. CBsi3b  pabOTHI
2.3.7 HEMOTCHITMAIBHBIX CHJI C HM3MCHCHHEM MEXaHMYECKOH JHEPruu
CHCTEMBI TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKOH SHeprun
2.3.8 VYnpyrue u Heynpyrue CTONKHOBEHHUS
239 TexHuueckre YCTpOMCTBA: IBM)KEHHE PAaKeT, BOAOMET, KOIep,
e MPY>KUHHBIN TUCTONET
[Ipaktrueckue paboTel. W3ydeHme CBSA3M CKOPOCTEW Tenm TIpH
2.3.10 HeynpyroM yaape. McciaenoBanue cBsi3u pabOTHI CHITBI C H3MEHEHHUEM
MEXaHWYECKOW IHEPTUH Tela
3 MOJIEKYJISIPHASA ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKVYIJIAPHO-KMHETUYECKOHN TEOPUI
3.1 OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETHUYECKOM  TEOPHH.

3.1.1

BpoyHnoBckoe nBmxkenue. [Juddysus. Xapakrep JIBUWKEHHS U
B3aMMOJICHCTBHUS YaCTHI] BEIIECTBA




319 Mopenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPABIX TeN U OOBSICHEHHE
o CBOMCTB BEIL[ECTBA HA OCHOBE 3TUX MOJIENIEH
3.1.3 Macca monekyn. Konnuectso Bemectsa. [loctosHHas ABoraapo
314 TemmoBoe paBHOBecue. TemmnepaTtypa u ee usmepenue. [llkana
o temnepatyp Lenbcus
315 Mopens wunmeanpHOTO Ta3a. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
o KUHETHYECKOW TEOPHUHU UACATBHOIO ra3a
AOcomoTHas TeMmmeparypa Kak Mepa CpelHed KHHETHYeCKOU
3.1.6 SHEPTUU TEIUIOBOro JBIKeHUs dvacTtull rasza. lllkama temmepatyp
KenbBuna
3.1.7 VYpasuenne Kiametipona - Menaeneesa. 3akoH JlaapToHa
318 I'azoBeie 3akoHBI. M30mporecchl B WAeadbHOM ra3e C MOCTOSHHBIM
o KOJIMYECTBOM BEIIECTBA: M30TepMa, U30X0pa, n3obapa
3.1.9 TexHUYECKHE yCTPOWCTBA: TEPMOMETP, OapoMeTp
[Mpaktudeckue paboTel. M3MepeHue Macchl BO3AyXa B KIIACCHOM
3.1.10 KoMHaTe. MccrnenoBaHue 3aBHCHMOCTH — MEXAYy IapaMeTpaMu
COCTOSTHUSI pa3peKeHHOTO ra3a
OCHOBbI TEPMOJIMHAMUKN
391 TepmonuHaMuueckas cHucTeMa. BuyTtpennss SHEPIust
o TEPMOJMHAMUYECKON CUCTEMBI M CIIOCOOBI €€ U3MEHEHMSI
329 KonuuecTBO TEIIIOTH U paboTa. BHYTpeHHSS SHEPrUsi 0JJHOATOMHOT'O
o HJICaJILHOIO rasa
Bunpl Teruonepenayn: TEIIONPOBOIHOCTh, KOHBEKIIUS, U3IYUCHHE.
323 TemnoeMkocTh Tena. YAenbHas TEIUIOEMKOCTh BelllecTBa. Pacuer
KOJIMYECTBA TEIUIOTHI TIPU TeTuTonepenade
IlepBblii 3akOH TepMOaMHAMUKU. I[IpUMeHEHHe IepBOTrO 3aKOHA
324 TEPMOJIMHAMUKNA K H30mporeccaM. [ padudeckas HHTEpIpeTarus
32 paboTs Taza
TeroBeie MammHbL.  [IpUHIATIEL  TEHCTBUS TEIDIOBBIX MAIIHH.
395 [IpeoOpazoBanusi »HEpruM B TEIJIOBBIX MammuHax. Koaddumment
o noje3noro gevictBus (mamee - KIIJ) TtermmoBoit mamumubl. Lpko
Kapuo u ero KI1J]
Bropoit 3akoH TepmoamHamuku. HeoOpaTMMOCTh MPOIECCOB B
3.2.6 npupone. TemoBble  JIBUraTend. OKOJOTHYECKHE  MPOOJIEMbI
TETJIOIHEPT e THKU
397 Texaudeckue yCTPONCTBA: NBHUraTelh BHYTPEHHETO CrOpaHUs,
- OBITOBOM XOJIOAUIBHUK, KOHTUIIHOHED
3.2.8 [Ipaktuueckue pabotel. M3mMepenne yaenbHON TEIIOEMKOCTH
ATPEI'ATHBIE COCTOSAHUA BEILIECBA. ®A30BBIE IIEPEXO/IbI
[NapooOpa3zoBanue u koHeHcanus. Micnapenue u kureHue. Y genpHas
33 3.3.1 TEIUIOTa MapooOpa3oBaHusl. 3aBUCHUMOCTh TEMIIEPATyphl KUTIEHUS OT
’ JaBIIEHUS
339 AOconroTHas ¥ OTHOCHUTENBHAS BIAXHOCTHh BO3Ayxa. HachImeHHBIH
e nap




Tsepaoe Temo. Kpucrammmdeckue u amopdHbie Tena. AHU3OTPOIHUS
333 cBoiicTB  kpuctawwioB. JKunmkwe  kpuctamwibel.  CoBpeMEHHBIE
MaTepUaIbl
334 [lnaBmenne w KpucCTAUIM3amMA. YAeTbHas TeIUIOTa IUIABICHUS.
o CyOmmmarust
3.3.5 YpaBHEHHE TEIJIOBOTO Oaanca
TexHuuecKkue ycTpoucTBa: TUTPOMETP U MCUXPOMETP, KATOPUMETP,
3.3.6 TEXHOJIOTHH TOJTYYCHHS COBPEMEHHBIX MAaTepHajoB, B TOM YHUCIIC
HaHOMATEPHUATIOB, 1 HAHOTEXHOJIOTUHU
3.3.7 [IpaxTrueckne padoTel. i3MepeHne BIaKHOCTH BO3/AyXa
4 SJIEKTPOJUHAMUKA
OJIEKTPOCTATHUKA
411 DnexTpu3anus Tel. DIeKTPUIeCKHii 3apsa. J(Ba BIIa dMeKTPUIECKIX
o 3apsI0B
4.1.2 [IpoBOAHUKY, AUBIIEKTPUKH U MOTYITPOBOIHUKA
4.1.3 3aK0H COXpaHEHHS EKTPUICCKOTO 3apsiaa
4.14 Bzaumoneiicteue 3apsaoB. 3akon Kynona
OnekTpuyeckoe Tosie. HampskeHHOCTh 3JIEKTPUYECKOTO  ITOJIL.
4.1.5 [Mpunuun cynepno3uuuu. JIMHUM HAOPSKEHHOCTU BJIEKTPUUYECKOTO
TOJIS
4.1
416 Pabora cunm asmektpocrarmyeckoro moins. llorenmman. PasHocTh
o MOTEHUAJIOB
417 [IpoBOMHUKHN U TUAIEKTPUKH B MOCTOSHHOM JJICKTPUYECKOM IIOJIE.
o Jusnexrpuueckas NpOHULAEMOCTh
418 OnekTpoeMKOocTh.  KoHmeHcaTtop.  DJIEKTPOEMKOCThH  IUIOCKOTO
o KOHJIEHCaTopa. DHEPrus 3apsHKeHHOT0 KOHASHCaTopa
TexHndeckue YCTpOWMCTBA! AJIEKTPOCKOTI, 3JIEKTPOMETD,
419 JNIEKTpOCTAaTHUECKas  3alluTa, 3a3eMJIGHHE  3JIEKTPONpPHOOpOB,
KOHJIEHCATOp, KCEPOKC, CTPYUHBIN IIPUHTEP
4.1.10 [pakTrueckue padotsl. 3MepeHue 3J1IeKTPOEMKOCTH KOHAICHCAaTOpa
[OCTOSAHHBIN DJIEKTPUYECKWU TOK. TOKU B PA3JIMUYHBIX CPEJAX
401 VYcinoBus  CyIIECTBOBaHWS TIOCTOSIHHOTO —JIJIEKTPHYECKOTO TOKA.
o Hcrounuku Toka. Cuna Toka. ITocTosTHHBIN TOK
4.2.2 Hanpsioxenue. 3akon OMa aj1 ydyacTka Lenu
423 DNEKTPUYECKOE  CONPOTHBIEHUE.  YJIENbHOE  COIMPOTHBIICHUE
- BELllECTBA
4.2
424 [TocnemoBarenpHOE,  MapajuieIbHOE, CMEIMIAHHOE  COCIWHCHUE
- MIPOBOJHUKOB
4.2.5 Pabora anexrpuueckoro Toka. 3akoH Jlxoyns - Jlenna
4.2.6 MOUIHOCTB ANEKTPUUECKOTO TOKA
407 anekTpoaBmxkymas cuia (ganmee - OJC) u  BHyTpeHHee

CONPOTHBJICHUE HCTOYHWKA TOKa. 3akoH Oma miId TOJTHOU




(3aMKHyTO#) 351ekTpudeckoi nenu. KopoTkoe 3aMmbikanue

4.2.8

ONeKTpOHHas TMPOBOAMMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJLIOB OT TeMIepaTypsl. CBEpXIIPOBOAUMOCTD

4.2.9

OnexTprudecKkuil Tok B BakyyMe. CBONWCTBa 3JIEKTPOHHBIX ITyYKOB

4.2.10

[omynpoBoguuku. CoOCTBeHHass W TpPUMECHas MPOBOJUMOCTh
nonynpoBoHUKOB. CBoiicTBa p-n mepexona. [1oaynpoBOAHUKOBBIC
IPUOOPEI

4.2.11

OIIEKTPUIECKUA TOK B DJJIEKTPONIUTAX.  DJIEKTPOIUTHUCCKAS
JIACCOIHAIUS. DIEKTPOIU3

4.2.12

DNeKTpUICCKUi TOK B rasax. CamocTosTeNbHBIN u
HECaMOCTOSITeIIbHBIN pa3psn. PasziaudHbpie THITBI CaMOCTOSATEIHHOTO
pazpsiaa. Momnuust. [lnazma

4.2.13

TexHuueckue yCTpOMCTBA: aMIEpMETP, BOJBTMETP, PEOCTAT,

WCTOYHUKHU TOKa, 3JIeKTpOHArpeBaTeIbHbIE npudOpEI,
3JIEKTPOOCBETUTENIbHBIE ~ HPUOOPHI, TEPMOMETP COIPOTHBIICHHS,
BaKyyMHBII MO, TEPMHCTOPEI 51 (hoTope3ucTopsl,

MOJYNPOBOJHUKOBBIN AUO, TalbBaHUKA

4.2.14

[IpakTrueckne paboThl. lM3yueHue CMEIIAHHOTO COCIMHEHUS
PE3UCTOPOB.

Uamepenne OJIC wucTOYHMKa TOKa M €ro  BHYTPEHHETO
compotusienus. Habmonenue anexkrponunza

11 kiace

IIpoBepsiemble TpeOGOBaHudA K pe3yiabTaraMm ocBoenuss OOII

Kon nposepsiemoro
pe3yjabTaTa

IIpoBepsiemble npeaMeTHbIe pe3yJabTaThl OCBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 061ero 00pa3oBaHusi

11.1

JleMoHCTpUpOBaTh Ha IMpUMepax poib M MecTo (u3MKu B (HOPMHUPOBAHUH
COBPEMEHHOW HAay4YHOU KapTUHBI MHUPA, B Pa3BUTHM COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B TMPAKTUYECKON JEATEIbHOCTHU JIIOACH, LEJIOCTHOCTh M E€JUHCTBO
(u3nUecKoi KapTUHBI MUpPa

11.2

VY4uuTHIBaTh TPaHULBI IPUMEHEHUSI U3YYEHHBIX (U3MYECKHX MOJEJNICH: TOYCUHBIH
ANEKTPUIECKUN 3apsl, sepHasi MOJIENb aTOMa, HyKJIOHHAsI MOJIENb aTOMHOTO sI/Ipa
MIpU pelIeHnH (PU3NIEeCcKHX 3ajad

11.3

PacnioznaBath (¢usudeckue sBiIeHHs (MPOlECcChl) W OOBICHATH HX HA OCHOBE
3aKOHOB 3JICKTPOJJUHAMUKH W KBAHTOBOHM (DM3MKHU: DIEKTpUYECKas MPOBOAUMOCTE,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JICWCTBUS TOKAa, B3aMMOJCWCTBUE
MAar"HuToOB, OJICKTPOMAarovuTHass WHIAYKOWA, HeﬁCTBHe MAarHuTHOrO IIOJA Ha
MMPOBOJHUK C TOKOM W JBWXKYIIMHCS 3apsj, JIEKTPOMAarHUTHbIC KojeOaHUs U
BOJIHBI, TPSIMOJIMHEWHOE pacHpOCTpaHEHHWE CBETa, OTPaXKCHHE, NPEIOMIICHUE,
uHTeppepeHnus, audpakuus W TONApU3aNus CBETa, JHCIEpCUs CBeTa,
dotoanekrpuueckuii 3pdext (hororddekr), cBeTOBOE AaBJICHUE, BOSHUKHOBEHHUE
JIMHEHYaTOr0 CHEKTpa aroMa BOAOPOJA, eCTECTBEHHas W HWCKYCCTBEHHAas
PaaOaAKTUBHOCTD

114

OnuckiBaTh HU3YUCHHBIC CBOMCTBA BC€IICCTBA (BJIGKTpI/I‘-IeCKI/Ie, MarHuTHBIC,




ONTHYECKHE, 3IEKTPUIECKYIO MIPOBOJAUMOCTD Pa3IMYHBIX cpen) "
ANIEKTPOMATrHUTHEIC SIBIICHHS (TIPOIIECCHI), HCIIONB3YS (DH3MYECKHUE BEIUYHHEIL:
ANIEKTPUYECKHIA 3apsijl, CHIa TOKA, 3JCKTPUUYCCKOE HAIPSHKCHUE, DJICKTPUYCCKOS
COTIPOTHBJICHWE, pa3HOCTh moTeHnuanoB, OJJC, pabora TOKa, WHIYKIHS
MarHuTHOTO TOJisA, cuia Awmmnepa, cuia JIopeHna, WHAYKTUBHOCTH KaTYIIKH,
SHEPTHUS ANEKTPUUESCKOTO U MArHUTHOTO TOJICH, MEPUO U 4acToTa KOJICOaHHH B
KOJIe0ATeIbHOM KOHTYpE, 3aps] M CHla TOKa B TIPOIECCE TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KOJIeOaHu, HOKYCHOE paCCTOSIHUAE M ONITUYECKAs CHJIa JIMH3HI,
MPU ONUCAHWM TPABHIILHO TPAKTOBATh (DU3MUECKUH CMBICT HCIIOIB3YEMBIX
BEIMYMH, WX O0O3HAUCHWS W CIUHHUIBI, yKa3blBaTh (HOPMYJIBI, CBS3BIBAIOIIHIC
JaHHYIO (U3MYCCKYIO BEJIHYHHY C APYTUMHU BEIUIHMHAMU

11.5

OnuceIBaTh N3y4YeHHBIE KBAHTOBBIE SBJICHUS M IPOIECCHI, HCHONB3Ys (PU3NIECKHe
BEJIMYMHBI: CKOPOCThH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa,
SHEPTHUs U UMITYJIEC (POTOHA, IEPHOJ MOJTypacnaia, SJHEPTHUs CBSI3M aTOMHBIX SIIED;
IpU  ONHCAHWM TPABHIBHO TPAKTOBaTh (H3WYECKHH CMBICT HCIIOIb3YEMBIX
BEIMYHMH, WX O003HAUeHWS W EOUHMIBI; YKa3blBaThb (HOPMYJBI, CBS3BIBAIOLINC
JaHHYIO (1)I/I3I/I‘-IGCKyIO BCJIMUYMHY C JPYruMH BEJIWMYHMHAMH, BBIYHCIIATH 3HAYCHUC
(hM3UYECKOI BETMIHNHBI

11.6

AHanmm3upoBaTh (U3NYECKHE TPOIECCH M SBICHUSA, HWCIONB3YS (DH3MUYECKUe
3aKOHBI ¥ MPUHLUMBL: 3aKOH OMa, 3aKOHBI TOCJIEAOBATEIBHOTO H MapaljIeIbHOTO
COEJMHEHUS] TIPOBOJHMKOB, 3aKOH Jlxoyns - JleHna, 3aKoH 3J€KTPOMarHUTHOMN
WHAYKLHUH, 3aKOH NPSIMOJIMHEHHOTO PacIpOCTPAHEHUs CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEIOMJICHHS CBETa, ypaBHeHHe OWHIITeHHa ms doTtodddexTa,
3aKOH COXpaHEHWs HSHEPTUH, 3aKOH COXPAaHEHHsI HMITYJIbCa, 3aKOH COXpaHEHHs
ANEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHsI MacCOBOrO 4Hcia, moctynarsl bopa,
3aKOH PaJHOaKTHBHOI'O paclaja; MpH 3TOM pa3indaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHa, €ro MaTeMaTHYeCcKOe BBIPAKCHHWE M YCJIOBHUS (TpaHMIBI, 00JACTH)
MMPUMCHHUMOCTH

11.7

OHpCI[GHSITI) HampaBJICHUEC BCKTOpAa MHAYKIHWW MAarovuTHOI'O IIOJIA IMPOBOJHHKA C
TOKOM, CHJIbl AMniepa u cuiibl JIopeHiia

11.8

CTpouTh M OINMUCHIBaTh W300paKEHHE, CO3/IaBAEMOE TUIOCKAM 3€pPKajoM, TOHKOM
JINH30U

11.9

BEIMONHATE KCTIEPUMEHTEHI 110 UCCIIEIOBAHUIO (DU3NYECKUX SIBICHUN U MPOIIECCOB
C HMCIOJBb30BaHMEM TPSAMBIX U KOCBEHHBIX M3MEPEHUIt; PU 3TOM (POPMYJINPOBATH
npobaeMy (3aady) U THIIOTE3y y4eOHOro SKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
MPEUIOKEHHOr0 000pYyJ0BaHUSI, HPOBOANUTE OIBIT U (POPMYJINPOBATH BHIBOJIBI

11.10

OcyuIecTBIISITh MPSIMBIE 1 KOCBEHHBIE U3MEPEHUs (PU3MUYECKUX BEMYMH; TIPU 3TOM
BBIOMPATh ONTHUMAIBHBIA CIIOCOO M3MEPEHUS M UCIIOJIb30BATh W3BECTHBIE METOJIBI
OLICHKHU MOTPEIIHOCTEN U3MEPEHUIT

11.11

HccnenoBath 3aBUCUMOCTH (U3MUECKUX BEIMYMH C HCIIOJB30BAHUEM IHPSMBIX
W3MEPEHHUH; NPU 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (PMKCHPOBATb PE3YJITAThI
MOJYYCHHOW 3aBUCHMOCTH (DM3MYECKHX BEJIUYWH B BUAC TaOIHIl U TpadUKOB,
JIEJIaTh BBIBOABI 0 pe3yIbTaTaM HCCIET0BaHU

11.12

CoOmomath TpaBmia 0€30MacHOTO TpyAa NpPU TMPOBEIESHUM WCCICIOBAHUN B
pamKax y4eOHOTO »SKCIIEPHMEHTAa, Y4YeOHO-HMCCIIEIOBATENhCKOW W TPOSKTHON
JEATETHFHOCTA C WCTOJIB30BAHUEM HM3MEPHUTEIBHBIX YCTPOWUCTB M JIa0OpaTOPHOTO
obopymoBaHUs

11.13

Pemate pacueTHble 3aa4M C SBHO 33JaHHOW (PU3MUECKONW MOAEIBIO, MCIIONB3YS
¢u3nUeckue 3aKOHbI U MPUHIUIbI; HA OCHOBE aHaIM3a YCJIOBHS 3a7a4l BBIOMpATh
(U3NYECKYI0  MOJIeNIb, BBUICTSATh  (U3UYECKUE BEIHYMHBI U (OPMYIIBL,
HEOOXOUMBIE JIJISl €€ PElICHUs, TPOBOJUTH PacdeThl U OICHUBATh PEAIbHOCTb




MOJTy9E€HHOTO 3HAYeHUsI (PH3MUECKOil BETHIMHBI

11.14

Pemrate kauecTBEHHbBIC 3aJla4d: BBICTPAUBATH JIOTUYECKH HEMPOTHBOPEUUBYIO
LIETIOYKY PaCCY)KICHUI C OMOpPOW Ha HM3ydYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(hu3uIecKue SIBICHUS

11.15

Vcnonp30BaTh Ipu pelieHNH y4deOHBIX 3aJad COBpPEMEHHblEe HWH(pOPMAaLMOHHbIE
TEXHOJIOTHH JIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U HPEACTaBICHUS
yu4eOHOW ¥ Hay4YHO-TIOMyJSipHOW WH(OpMAIMK, MOJYYEHHOH W3 Pa3IHYHBIX
HCTOYHUKOB; KDUTHYECKH aHAJIM3UPOBATH MMOTyYaeMyr0 HHPOPMALIUIO

11.16

00BACHATE MPUHIHAIILI JIEHUCTBHUS MAIIIUH, l'[pI/I60pOB U TCXHHYCCKHX yCTpOﬁCTB;
pasin4aTth yCIOBUA UX 0e30I1acHOr0 UCITOIL30BaHUS B ITOBCETHEBHOM JKM3HHU

11.17

[IpuBoguTh TpUMEpH BKJIAZA POCCHUCKHX W 3apyOeXHBIX YUYEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE NPOICCCOB OKPYXKAIOIICTO MHPA, B PA3BUTHUC
TEXHUKHU M TEXHOJIOTUH

11.18

Hcnonb3oBaTh TeopeTHUYEeCcKHe 3HAHUS MO (U3MKE B MOBCEAHEBHOW >KU3HH IS
obecniedeHusi 0€30MACHOCTH TPHU OOpalieHHH ¢ TpUOOpaMu W TEXHUYECKUMH
YCTPOHCTBaMU, IS COXPaHEHHS 30POBbS U COONIOJICHHUS HOPM 3KOJIOTUYECKOro
MOBEICHUS B OKPYXaIOIIEH cpene

11.19

PaGoTath B rpymiie ¢ BBIOTHEHUEM Pa3IMYHBIX COUUAIBHBIX POJIe, TNIAHUPOBATh
paboTy Trpymmel, pPamUOHAIBHO PpacHpenesiaTh OOS3aHHOCTH U IUIAHUPOBATH
JEeSTeNbHOCTh B HECTAHAAPTHBIX CHUTYallUsAX, aJE€KBaTHO OLEHUBAaTh BKJIAJ
KaXX/IOTO U3 YYaCTHUKOB TPYIIIBI B pEIICHHE PACCMATPUBAEMON MPOOIIEMBI

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

Kox Kon
asnena | MPOBEpsieMoro IIpoBepsieMble 3J1eMeHTHI COAEPKAHUS
pasi 3J1eMeHTa
4 SJIEKTPOJJMHAMUKA
MATHUTHOE IIOJIE. SJIEKTPOMAT'HUTHA I UHAYKLMA
43.1 [HocTosiHHbIe MarHUTHl. B3auMoaeicTBrE MOCTOSHHBIX MarHUTOB
MarnutHoe mone. Bektop ~MarHuTHOM — uHAyKOuu. [IpuHnun
4.3.2 cynepno3unuy. JluHuM MarHuTHOW WHAyKuuu. KaptuHa nuHUi
MarHMTHOM MHAYKIIMHU OIS TOCTOSHHBIX MAarHUTOB
MarsuTHoe 1oJie TPOBOAHMKA ¢ TOKOM. KapTrHa MuHUN MO JUIMHHOTO
433 NPSMOTro MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT OpcTena. BzaumonelicTBre NpoBOJHUKOB C TOKOM
43 4.3.4 Cuna AMriepa, ee MOAYJb U HallpaBJICHHUE
435 Cuna JlopeHia, ee MOIyNb W HampaBicHHE. J[BIDKeHHE 3apsDKEHHOU
e YaCTHIIBI B OAHOPOJAHOM MarHUTHOM mone. Pabota cuist Jlopenna
4.3.6 SIBneHune >MeKTPOMarHuTHONW MHIYKIIUU
4.3.7 IToTok BekTOpa MarHUTHOW MHITYKITUT
4.3.8 O/JIC naaykumu. 3aK0H IEKTPOMarHUTHON HHAYKIH Papages
43.9 BuxpeBoe anextpuueckoe mnose. OJIC HHIyKIMM B TNPOBOAHHKE,
e JBIKYIIEMCS TOCTYNATEeIbHO B OJJHOPOJHOM MarHUTHOM IOJIE
4.3.10 [IpaBuio Jlenna




43.11 NunykTtuBHOCTE. SIBNeHne camonHmyKnun. DJ1C caMOMHIYKITHH
4.3.12 DHepruss MarHUTHOTO TTOJISI KATYITKA ¢ TOKOM
4.3.13 DIIEKTPOMarHUTHOE TI0JIe
TexHHUYECKHE YCTPOMCTBA: IMOCTOSIHHBIE MArHUTBI, SJIEKTPOMArHHTHI,
4.3.14 AIIEKTPO/IBUTATEINb, YCKOPUTEIH 3JIEMEHTAPHBIX YacTHUI], HHAYKIHOHHAS
neyb
ITpakTtudeckue paboThl. M3ydueHre MarHUTHOTO TOJI KaTYIIKHA C TOKOM.
4.3.15 HccnenoBanne MeHCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.
HccnenoBanue siBICHUS IEKTPOMAarHUTHON WHAYKIMN
5 KOJIEBAHMA 1 BOJIHBI
MEXAHUWYECKUE N 3JIEKTPOMATHUTHBIE KOJIEBAHUA
511 KonebarenvHast cucrema. CBoOoanble koneOanusa. [‘apmoHHuUecKHe
o konebanms. [lepron, actora, ammuTyaa u (paza KoneOaHmit
5.1.2 [TpyXuHHBIA MasTHUK. MaTemMaTHYeCKUN MasSTHUK
513 YpaBHeHHEe  TapMOHWYECKMX  KoneOanmii. KuHemarmdyeckoe U
o IMHAMHYECKOE OIMCAHUE KOJIEOATEIbHOrO IBUKEHUS
[IpeBpamenne >HEpPruM IpH TapMOHUYECKUX KonebaHusx. CBs3b
514 aMIUTMTYAbl  KOJCOAHWN MCXOMHOW BEIMYMHBI C  aMIUTUTYJaMH
KoyieOaHuil ee CKOPOCTH M yCKOPEHUS
KoneGarensHerii KOHTYp. CBOOOIHBIE IIEKTPOMArHUTHBIE KOJeOaHUsS B
5.1.5 UIeaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAIOTHS MEXIy MEXaHUUECKUMHU
1 3JIEKTPOMarHUTHeIMU KonebanusimMu. Gopmyna Tomcona
5.1.6 3aKOoH cOXpaHEHHsI YHEPTUH B UACANTBHOM KOJeOaTeTbHOM KOHTYpE
5.1 517 BulHyKIeHHBIE MeXaHM4ecKue KojeOanus. Pesomanc. PesonancHas
o KpHBast. BEIHYXI€HHBIE 3]I€KTPOMarHUTHbIE KOJIeOaHHS.
5.1.8 IlepemenHsIi Tok. CHHYCOMABHBIN IEPEMEHHBIN TOK.
519 MoOIIHOCTE NEPEMEHHOr0 TOKa. AMIUIMTYIHOE W JeHcTByomIee
o 3HAYEHHUE CUJIbI TOKA U HAIIPSKEHUS
Tpancdopmatop.  IlpomsBojcTBO, mepemaya W HOTpeOsIeHHE
5110 AIIEKTPUYECKON JHEPruH. DKOJOTHYECKUE DPUCKUM TpPU TMPOU3BOJCTBE
o 3JIEKTPUYECKO sHepruu. KynpTypa HCIONb30BaHUS 3JEKTPOIHEPTUHU B
MOBCEIHEBHON XU3HU
5111 TexHnueckne ycrpoiictBa: ceiicmMorpad, 3MeKTPUUECKU 3BOHOK, JTHHHN
o aNIeKTpoTepeaayd
[Mpaktudeckue pabothl. MccienoBanue 3aBUCMMOCTH TEPHOAA MallbIX
5112 KosiebaHuil rpy3a Ha HUTH OT JUIMHBlI HUTH W MacChl TIpys3a.
o HccnenoBaHnne NEPEMEHHOIO TOKA B LENH W3 IOCJIEN0BATEIBHO
COCJIMHEHHBIX KOHJICHCATOPA, KATYIIIKUA U PE3UCTOpa
MEXAHUWYECKHUE U 3JIEKTPOMATHUTHBIE BOJIHBI
591 MexaHu4yecKkre BOJIHBI, yCIOBUs pacripoctpaneHus. [lepuon. Ckopocth
52 - pacrpocTpaHeHus U AJMHA BOJIHBL [lonepednsie 1 MpoaoIbHbIE BOIHBI
522 Wntepdepennns u audpaxkums MeEXaHHIECKUX BOJIH
523 3Byk. CkopocTh 3ByKa. I poMKoCTb 3ByKa. Bricota Tona. TemOp 3Byka




SHCKTpOMaI‘HI/ITHLIC BOJIHBI. Y CIIOBHSI H3JIIYUCHUA OJICKTPOMAarHUTHBIX

524 BOoJIH. B3anmuas opueHranus BekTopoB E, B n v B anekTpomMarHuTHON
BOJIHE B BaKyyMe
CBoiicTBa  3JIEKTPOMAarHUTHBIX BOJIH: OTP@KEHHE, IPEJIOMIICHHE,
5.2.5 TTOJISIpH3ALIHS, T paKIys, HHTEPhEPCHITHS. CKopoCTh
3JEKTPOMArHUTHBIX BOJIH
596 [[Ikama »1EeKTPOMAarHUTHBIX BOJH. I[IpuMeHeHHE >IEeKTPOMAarHUTHBIX
o BOJIH B TEXHUKE H OBITY
527 [MpuHOMIEL paanocBsa3n u TEJEeBUJICHUS. Panuonoxarnust.
o DJEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl
TexHnueckue yCTpOMCTBA: MY3bIKQJIbHBIE UHCTPYMEHTHI,
5.2.8 yNbTpa3ByKoBasi JMArHOCTUKA B TEXHUKE M MEIULUHE, pajap,
panuoInpueMHUK, TeeBU30p, aHTeHHa, Tenedon, CBU-neun
OIITHUKA
531 IIpsMonuHelHOEe pacIpoCTpaHEHHE CBeTa B ONHOPOIHON cpexe. Jlyd
e cBeTa
539 OtpaxxeHue  cBeTa. 3akOHBl  OTpaxkeHus: cBera. [locTpoeHue
e n300paXeHUH B IUIOCKOM 3epKaje
533 [Mpenomiienne cBera. 3akoHBI TpeNOMIICHHS cBeTa. AOCOIIOTHBIN
e MTOKA3aTeNb MPEIOMIICHHUS
534 [lonnoe BHyTpeHHee oTpaxkeHue. IIpefenbHBIE  yroa  MOJHOIO
o BHYTPEHHETO OTPaKEHUS
535 Jucmepcus ceeta. ClOXHBIH cocTaB Oeroro ceera. LiseT
Cobwuparomie W paccewBaroiyie JTUH3BL. ToHkas nwH3a. DOKycHOe
536 paccTosiHME W ONTHYECKas cujla TOHKOM JuH3bl. lloctpoenue
e n300pakeHnid B COOMpAIIMX W paccenBammux JuH3ax. Dopmyrna
53 TOHKOM JIMH3BL. Y BEJIUYECHHE, JaBAEMOE JIMH30U
5.3.7 [Ipenenbl pUMEHUMOCTH T€OMETPUUECKON ONTUKU
Wnrepdepenunss  cBera.  KorepeHTHble  HCTOYHHMKH. Y CIIOBHSA
5.3.8 HaOJroIeHNsT MaKCUMyMOB W MHHHMYMOB B HHTep(EpEeHIIMOHHOM
KapTHHE OT ABYX CUH(]A3HBIX KOI€PEHTHBIX HCTOYHUKOB
Hudpakmus cBera. AudpakunoHHas pemierka. YcCioBHe HaOIIOIEHHS
5.39 IJIaBHBIX MAaKCUMYMOB IIpH MaJ€HMH MOHOXPOMAaTHYECKOro CBETa Ha
JTUPPAKIIOHHYIO PEIIETKY
5.3.10 [Nonspuszanus cBera
TexHUUECKHE YCTpPOWCTBA: OYKH, JIymHa, (oToamnmapar, MpOeKIMOHHBIH
5.3.11 anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA, AU(paKIHOHHAS
pelIeTka, MoIspon T
[lpaktuueckue paboTel. M3mepeHne mokaszaTenst MPEIOMIICHUS.
5.3.12 HccnenoBanne cBOWCTB u300pakeHWit B JnuH3aX. HaGmonenue
JIUCTIEPCUU CBETa
OJIEMEHTLI CIIELITUAJIBHON TEOPMM OTHOCHUTEJIBHOCTHU
6 I'paHuIpl NPUMEHUMOCTH KJIacCUYECKON MexaHUKu. [locTymnatel Teopuun

6.1

OTHOCHUTEIILHOCTH: UHBAPUAHTHOCTb MOJYJII CKOPOCTH CBETA B BAKyyME,
MIPUHLIMI OTHOCUTENBHOCTH DWHIITEHHA




6.2 OTHOCUTENIBHOCT ~ OJHOBPEMEHHOCTH.  3aMEIJICHUE BPEMEHH U
' COKpAIICHHUE JJTUHBI
6.3 OHeprus ¥ UMIYJbC CBOOOAHOM YacTUIIBI
6.4 CBs3b Macchl C PHEPTUEH U UMITYJILCOM CBOOOJHOHN YaCTHUIBI. JHEPrus
’ MIOKOS1 CBOOOIHOW 4aCTHIIBI
7 KBAHTOBA ®U3UKA
OJIEMEHTBI KBAHTOBOU OIITUKU
71.1 ®ortonsl. Dopmyna Ilmanka cBs3m sHeprum (HOTOHA C €0 YaCTOTOM.
o DHeprus ¥ UMIyJIsC (GOTOHA
710 OtkpbiTie U uccinepoBanue (oroaddekra. Ombiter A.I. Cronerosa.
o 3akonsl poTorddhekra
7.1 713 VYpaBuenune DOiinmTeiina s Qoroaddekra. «Kpacnas rpanunan
o doTordhdexra
7.1.4 JlaBnenue ceera. OnsiTel I1.H. JIeOGenena
7.1.5 XUMHUYECKOE IEHCTBHE CBETA
716 Texnuueckue ycrpoiictBa: ¢orosneMeHT, (GOTOJATUMK, COJHEUHAS
o Oarapesi, CBETOINO/T
CTPOEHUE ATOMA
791 Mopnens atoma Tomcona. OmbiTel Pesepdoprma mo wucciemoBaHHIO
- cTpoeHus aroma. [lnanerapHas MoJeias aToMa
[loctymater bopa. M3nydenne u mornomenne (OTOHOB MPH TEPEXOe
7.2.2 aTomMa ¢ OJHOTO YPOBHsI PHEpruu Ha Apyroi. Buasl cnextpoB. CrekTp
YPOBHEW 3HEPrMU aToMa BOJ0pO/Ia
7.2 793 BonHoBeie cBoiictBa wactui. Bomubl ne bpoitns. KopmyckymnspHo-
o BOJTHOBOM JyanusM. JIudpakiust 31eKTpOHOB Ha KPUCTaIIax
794 CrioHTaHHOE W BBIHY)KACHHOE H3JIy4YeHHE. YCTPOHCTBO M MPHUHLMII
- paboTsI 1azepa
795 TexHuuecKue yCcTpoiicTBa: CIEKTPaIbHBIA aHANU3 (CIIEKTPOCKOIT), JIa3ep,
- KBaHTOBBI KOMIIBIOTED
7.2.6 [pakTrueckue padotsl. HabmtoaeHne muHEHYaToOro crexkrpa
ATOMHOE AP0
7.3.1 MeTobl HAOIFOIEHUS U PETUCTPAIMU SJIEMEHTAPHBIX YaCTHIL
OtkpeiTie paanoakTUBHOCTH. OnbiThl Pesepdopaa 1o omnpeneieHuro
7.3.2 cocTaBa paJHOaKTHBHOro m3nyudeHus. CBolcTBa anbda-, Oeta-, raMma-
n3JIy4eHus. BausHue painoakTHBHOCTH Ha KHUBbBIE OPraHU3MBbI
733 OTkpbITHE TPOTOHA U HelTpoHa. Hykinonnas moxens sinpa IeiizenOepra
1.3 e - UBanenko. 3apsn sapa. MaccoBoe uucio siapa. M3oTomsl
734 Anbda-pacnasi. DNEKTPOHHBIA W TO3UTPOHHBIN Oerta-pacmay. [amma-
e U3Iy4YeHHe. 3aKOH PaJMOaKTUBHOIO pacmaja
7.3.5 OHeprust CBsA3U HYKJIOHOB B siipe. Snepubie cuiel. JedexT maccol aapa
7.3.6 SnepHsble peakuuu. Jlenenre u CHHTE3 saep
7.3.7 SAnepusiii peakrop. TepmosinepHbiii cuHTe3. [IpobiemMbl U MepCrneKTHBI




SITEPHON YHEPTETHKHU. DKOJIOTHICCKUE aCTICKTHI SICPHOM dYHEPTETUKHI
73.8 OnemeHTapHble 4dacTuibl. OTKpbITHE MO3UTpoHA. (DyHIaMEHTaTbHbIE
o B3aUMOJCHCTBUS
73.9 TexHuueckue yCTpoWCTBa: JO3UMETpP, Kamepa BWIIbCOHA, sAIEepHBIN
e peakTop, aroMHast 6oMOa
73.10 [IpakTnueckue paboTel. McciiemoBanue TPEKOB HYaCTHIl (IO TOTOBBIM
o (dhoTorpadusm)
SJIEMEHTbBI ACTPOOU3UKHA
3.1 Bup 3Be3mnoro Heba. Co3Be3ams, spKUe 3BE3MbI, TUIAHETHI, KX BHIUMOC
’ IOBUXKCHHE
32 Conneunas cuctema. [lnanersl 3eMHoM rpynmbl. [I1aHETHI-TUTAHTHL U UX
) CITyTHUKH, KapJIUKOBBIE TUTaHETHI. Mabie Tena COTHEYHOM CHCTEMBI
8.3 Comare, potocdepa u atmochepa. CorHeTHAs AKTHBHOCTH
8.4 Nctounuk sneprun ConHuA U 3BE3]1
3Be3pl, X OCHOBHBIC XapaKTEPHCTHUKU: Macca, CBETUMOCTh, PaIHycC,
35 TeMIepaTypa, MX B3aMMOCBs3b. Jlmarpamma «CIEKTpajdbHBIM KIlacc -
’ CBETUMOCTB». 3Be3[bl TIJIaBHOW IOCJIEIOBATEILHOCTA. 3aBHCHMOCTH
«Macca - CBETUMOCTEY ISl 3B€3[1 TIIABHOM TOCIIEN0BATEILHOCTH
3.6 BuyTtpennee ctpoenme 3Be3n. CoBpeMeHHBIE MPEICTABICHUS O
’ MIPOUCXOXKIEHUH U 3BoJtoru COHIA U 3BE3/1. DTaIlbl JKU3HU 3BE3]1
Mneunsiit [IyTh - Hama ["anaktuka. CoupanbHas cTpykTypa ['anakTuki,
8.7 pacmpeneneHue 38e3/, raza u nsuin. [lonoxenue u aBmwkenue CoHIA B
I'amaktuke. [lmockas u chepuueckas noacucteMsr [ amakTuku
38 Tunel ranaktuk. PaguoranakTuky U KBaszapbl. YepHble JbIpBI B AIpax
) TaJaKTHUK
Bcenennas. Pacmupenne Bcenennoi. 3akon Xa06ma. PaszOeranue
8.9 rajakTuk. Bospact u pamgmyc Bcenennoli, Teopus bombiioro B3pbiBa.
Mopenp «ropsiueid Beenennoit». PenukroBoe uzinyueHue
310 Macmrtabaas crpykrypa Bceemennoit. Mertaranaktuka. Heperennbie
’ MPOOIJIEMBI ACTPOHOMHUH




IIpoBepsiembie Ha EI'D no ¢pusuke TpedoBanus Kk pesyabraram ocBoeHusi OOIT

COO

Hns npoenenus EI'D mo ¢usuke wucnompdyeTcss mnepedyeHb (kKoauduxaTtop)
npoBepsieMbix TpeOoBaHuil k pesynpTatam ocBoeHus OOIl COO u mepedeHb
DJIEMEHTOB COICPIKAHUSA.

Ilepeyenb (koaudukaTop) nNpoBepsieMbIX TPeOOBaHUIT K pe3yJbTaTam
ocsoenuss OOII COO

Kon
MpoBepPseMOro
TpeGoBaHuUsA

IIpoBepsiemble TpeOoOBaHWs K NpPeAMETHBIM Pe3yJbTATAM OCBOEHHUSI OCHOBHOWM
o0pa3oBaTeJbHON MPOrPaMMBbI CpeHero 0011ero 00pa3oBaHusi

CdopmupoBaHHOCTh yMEHHH pacmo3HaBaTh (hU3WUECKUE SIBIEHUS (IIPOIECCH) U
00BACHATH UX HAa OCHOBE HN3Y4YCHHBIX 3aKOHOB

Brnagenne  OCHOBOIOJAralOMIUMHU  (DU3MYSCKUMHU  TOHATHSIMH W BEJIUYHMHAMU,
XapaKTePU3YIOMUMHU (PU3UICCKHUE TTPOIECCHI

CthopMUpOBaHHOCT ~YMEHUH TNPUMEHATh 3aKOHBI  KJIACCHYECKOW  MEXaHUKH,
MOJIEKYJISIPHOW (PU3UKH U TEPMOJWHAMUKH, DIIEKTPOJUHAMUKH, KBAHTOBOH (PU3UKH IS
aHam3a W OOBSICHEHUS SBJICHWNA MHUKPOMHpA, MaKpOMHUpa W Meramupa, pa3indarh
ycnoBusi (TpaHMIbl, 00JacTH) NPUMEHUMOCTH (U3WYECKUX 3aKOHOB, TOHHMATh
BceoOInii xapakTep (yHIaMEHTaJbHBIX 3aKOHOB M OTPaHMYCHHOCTH HCIIOIB30BAHUS
YaCTHBIX 3aKOHOB; AHAIM3UPOBATh (PU3MUECKHE TMPOIECCH], HCIONb3yS OCHOBHBIC
IOJIOXKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH

CdopmMHupoBaHHOCTh YMEHHS pa3jinyaTh YCIOBUS IPUMEHUMOCTH MoJIeNiel (PU3NISCKUX
TEJ ¥ TPOIECCOB (SIBJICHUIA)

ChopMUpOBaHHOCTh YMEHHUS pelllaTh pacyeTHBbIC 3a/1a4M C SIBHO 3aJlaHHOM W HESBHO
3aJaHHOM (M3MYECKOW MOJETbI0: HAa OCHOBAaHMM aHalIM3a YCJIOBUS BbIOUMpPATh
¢u3nueckue MOZAENH, OTBEYarollue TPeOOBAHUAM 3a4adyd, MPUMEHITH (HOpMyJIH,
3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJAThl (PU3MUECKMX TEOpUI MpH UCIOJIHL30BAHUU
MaT€MAaTHYECKUX METOJIOB pELIEHUsl 3a]ad, I[POBOJUTb PACUEThl HAa OCHOBAHMM
HMMEOIIMXCS JaHHBIX, aHAIIM3UPOBATH PE3YJIbTATHI U KOPPEKTUPOBATH METOABI PELLICHUS
C YYETOM IOJIyYEHHBIX PE3YJIbTATOB

Pemate kauecTBeHHbIE 3a7a4ul, TpeOyIOIMe IPUMEHEHUS 3HAHUHM U3 Pa3HBIX Pa3leioB
IIKOJBHOTO Kypca (DM3WKM, a TakKe HHTerpalliil 3HAHUM W3 JPYTHX INPEIMETOB
€CTECTBEHHOHAYYHOI'O IMKJIA: BBICTPaMBATh JIOTHUECKYIO IIETIOYKY pPACCYXICHUH ¢
OTIOpO¥ Ha N3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBICHUS

Brnanenne OCHOBHBIMHM METOJAaMH HAy4YHOTO IIO3HAHUS, UCHONB3YEMBIMH B (DU3HUKE:
MPpOBOJAUTL IIPAMBIE W KOCBCHHBIC HW3MCPCHUA (1)I/IBI/I‘-IGCKI/IX BCJIMYHH, BI)I6I/Ipa$I
OINTUMANBHBLIA  CIIOCO0 U3MEPEHUSA W HUCIIOJIB3yd M3BCCTHBIC MCTOABI OICHKHU
MOTPEIIHOCTENl M3MEPEHUH, NPOBOIUTH HCCIIENIOBAHUE 3aBHCUMOCTEH (HU3MUECKUX
BEJIMYMH C UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUi, O0BSICHATH MONTyUYEHHbIE Pe3yIIbTaTH,
HCIIOJIB3Ys (1)I/ISI/IT-IGCKI/IC TCOPHUH, 3aKOHbI W TOHATUA, U A€JIaTb BBIBOIBI; CO6H}OJIaTI)
npaBuwiIa OE30MacHOro TpyJa NpH NPOBEICHHH HCCIENOBAHUH B paMKax y4eOHOro
SKCHEPUMEHTa M y4eOHO-HCCIEIOBATENILCKOW JEATENILHOCTH C  HCIIOJIb30BaHUEM
M(POBBIX U3MEPHUTEIHHBIX YCTPOMCTB M JIAOOPATOPHOTO 00OPYIOBAHHUS

ChopMHpOBaHHOCTh YMEHHH aHAIM3UPOBATh U OIICHUBATH IOCIEACTBUS OBITOBOH U




MIPOM3BOCTBEHHON NEATEIbHOCTHA YCJIOBEKA, CBA3aHHON ¢ (HM3MYSCKUMHM MPOLIECCaMH,
C TIO3UIMI DKOJIIOTMYECKOW OE30MacHOCTH; NPEACTABICHUH O palUOHAIHLHOM
NPUPOJONOIB30BAHUN, a TAKXKE Pa3yMHOM UCIOJB30BAHUU JOCTUXKCHUN HAyKd H
TEXHOJIOTHH IS TaTbHEHIIIETO pa3BUTHS YEIIOBEUCCKOTO OOIIeCTBA

OBnazeHue pa3IMYHBIME criocobamMu  paboTel ¢ wHOpMarmein  PU3HIECKOro
COJiep)KaHUsI C WCIOJNIb30BAaHHEM COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJIOTHH;

9 . o
pa3BUTHE yMEHHH KPUTHYECKOTO aHajiu3a M OLEHKU JOCTOBEPHOCTH IOIy4YaeMOH
HHPOPMALTUH
CthopMUpOBaHHOCTh YMEHHH MPHUMEHSITH OCHOBOIIOJIATAIOIIME ACTPOHOMHYECKHUE
10 MOHATHUS, TEOPHHM W 3aKOHBI JUIA aHANM3a M OOBSICHEHUS (U3MUYECKHX IPOIIECCOB,

MIPOUMCXOAIMMX Ha 3BE3MaX, B 3BE3AHBIX CHCTEMax, B MEXKTaJaKTHICCKOH cpene;
JIBIKEHUS HEOECHBIX TEJI, DBOJIIOIMHU 3Be3 U BeeneHHon

Ilepedennb 3;1eMeHTOB coep:kaHusi, NpoBepsieMbIX Ha EI'D no ¢pusunke

Kon Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
pasaes |3jieMeH
a/ TA
TEMBI
1 MEXAHUKA

KUHEMATHUKA

111 Mexanudeckoe nBrkeHHe. OTHOCHUTEIBHOCTh MeXaHMYecKoro IBrokeHus. Cucrema

o oTCcYeTa
RH!‘IHI'-('JU'I’I T T
MarepuasnbHas TOUKa.

11 Ee panuyc-BekTop:

1.1.2

r(t)=(x(t), e(t), z(t))

TPAaCKTOpHs, IIEPEMENIICHNUE:
Ar=r(t, )—r(t;)=r,—n = (Ax,Ay,Az),

MyTh.

CrnosxeHue nepeMeneHmit:




rﬁfl = &.”2 + :ﬁ.-’i}

CkopocTh MaTepraIbHOW TOUKU:

5 AF g
U:ﬂ. =1;'=(0,,0,,0; ),
VAN
Ax , : '
v, =— =X, ,@HaNOrM4HoO Ly =), L, =2,
1.1.3 ’ At
Ar—0
Cno>kxeHHne CKOPOCTEH:
Brluucnenue nepemelieHuss U IyTH MaTEPUAIBHON TOYKU IIPH IPSIMOJUHEHHOM
JBYYKEHHUHU BIOJH OCH X IO Tpa)uKy 3aBHCUMOCTH Vx(t)
YckopeHue MaTepHUaIbHOM TOUKU:
= AN e [ }
e | = =\0y ,8y.4, ),
o Ar—0
a, = sl =(v, ), aHanoruuro a —(‘U | =(v.)’
o At B St i O }‘.;’a:_.uz..f
At—0
PaBHOMEpHOE IPAMOJMHEHHOE IBHKEHHE:
115 K(t} =X T Ut

D, AL} =g, = CODSt

PaBHOyCKOpEHHOE PSAMOIIMHEHHOE IABUKCHHUE:




2
a,t

2

I(f) = Xp +UDI£’ i
v, ()=, ta,l

a,. =const

X

2 2 i
Loy = Liy :zar (':"2 _'Il)

[Ipu aBWXeHNHU B OHOM HANpaBJICHUU IIyTh

-V +V,

S !

i T, X

CBo0oHOE najieHue. Y CKOpeHHe CBOOOIHOTO MaICHUS.

JIBwkeHue Tesa, OPOIICHHOTO MO/ YIJIOM 0, K TOPU30HTY:




X(t)=xg +Vg,t =Xy +Vgcosa-t
2 2
g_n:"t , agt”
Y(t)=Yyo +Vg,t+ > :_L‘0+Uﬂsma-f—7

V(1 )=Vg, =LpCosa

L, (t)=Vy, +€,t=Vysina— gt

Kpuponuneitnoe nemwkenue. J[BrkeHne MaTepuaIbHOU TOUKH 110 OKPYKHOCTH.

YrnoBas v IMHEWHas CKOpOCTh TOUKH: ¥ = ®WR. IIpu paBHOMEPHOM BUKEHUU TOUKHU
[0 OKPY>KHOCTH

2T
O=—=27V.

1.2

1.1.8

LenTpocTpeMUTENBHOE YCKOPEHUE TOUKH:

2
L 2
(1 =—=1(1 R .
Ic R

ITonHoe yckopeHue MaTepuanbHOW TOYKH
1.1.9 Teepnoe teno. [locTynaTensHoe U BpamaTeabHOE ABIKEHUE TBEPAOTO Tena
JMHAMUKA
121 Wnepunansasle  cucreMsl  orcyera. llepsbrii  3akoH  Hprotona.  IIpuHummn

OTHOCHTEILHOCTH I anmnes

1.2.2

Macca tena. IImoTHOCTE BelecTna:




Cuna. [IpyHIun cynepno3uuy cui:

1.2.3 =

I

PABHOIEHCTE

=1+ 15 +...

Bropoii 3akon HetotoHa: st MatepuansHoit Touku B MCO

1.24 — — .
F=ma: Ap=FAt npv [ = const
Tpetuii 3akoH Hpl0TOHA A1 MaTEpUANIbHBIX TOYEK:
- 9o @ -
F,. F,,
1.2.5 =

Fy =-F

3aKOH BCEMHUPHOTO TATOTEHUS: CHUJIBl TNPUTSHKEHHS MEXIY TOYEUHBIMM MaccaMu
paBHBI

.”HIHJE
’,
R_

126 F - G




Cuna Tsoxectu. LlenTp TspKecTr Tena. 3aBUCHMOCTD CHIIBI TSDKECTH OT BBICOTHI h Hag
MTOBEPXHOCTHIO TUIAHETHI pagmycoM Ry:

i = GMm
(Ry +h)’

1.3

1.2.7 Cuna ynpyroctu. 3akoH ['yka: Fx = — kx
Cuna tpernsa. Cyxoe TpeHHe.
Cuna tpenus ckonbxeHus: Frp = pN.
1.2.8
Cuna tpenust mokos: Fmp < pN.
KoaddummenT tpenns
[aBnenue:
1.2.9 p e J_
CTATUKA

1.3.1

MOMeHT CHUJIBI OTHOCUTECIIBHO OCHU BpaﬂleHI/ISIZ
|M ‘ =K, rae | - nne4yo cKunbl ﬁ" OTHOCUTENBH

npoxojsiel yepes3 Touky O NepneHAuKyIIpHO PUCYHKY




HeHTp Macc Teia. HCHTp MacCC CUCTCMbI MAaTCPUAIIbHBIX TOYCK!

. mA+mpt..

Fiwm. =

my +m, +...

1.3.2 B 0HOPOIHOM TIOJIE TSKECTH
d
IIEHTP MaccC TeJa COBMAAET C €ro IEHTPOM TSHKECTH
VYcnosus pasHoBecust TBepaoro tena B UCO:
(M +M
+ M5 +...=0
133 1 2
4
e e
L- ] 2 L B B ]
1.34 3akoH [lackans
1.3.5 HaBnenue B xxunkocty, nokosimerics B ICO: p = po + pgh
3akoH Apxumena:
1.3.6 Fapx = ~Bysreen® ecnu teno u xuakocts nokosites 8 MICO, To FApx =

YcnoBue miaBaHus Tei

1.4

3AKOHbI COXPAHEHU A B MEXAHUKE

1.4.1

Nmnynsc MaTepuaabHON TOUKU:

]

pP=mv

1.4.2

I/IMHyHBC CHUCTEMBI TCII:




3aKOH U3MEHEHHS U COXpaHCHU UMITYJIbCa:

BUCO Aﬁ:A(pl +1—}2 +"'):1::iBHCUJHAI +F23HeumA’+"';

143
BUCO Ap=A(p;+p, +..)=0.ecu Finnemn +F2BHCUJH +...=0
PeakTuBHOE NBHXKEHHE
7
li =i
ar
1.4.4 I
PaGoTa CHIbI Ha MAJIOM NEPEMEIICHHUN:
A=|F|-|A7|-cosa=F, -Ax
1.4.5

MoIIIHOCTh CHJIBL: ecii 3a BpeMs At paboTa CHIbl U3MEHseTCs Ha AA, TO MOIIHOCTh
CHUTBI

P=— =D -Cos0
At Af—(0

1.4.6

Kunetnueckas 3Heprusi MaTepUAILHON TOUKHU:




mv’  p°
EFCHH o = '
) 2m

3aKk0oH W3MEHEHUSI KHHETHYECKOU OHEPruu CHUCTCMblI MATCPUAJIBHBIX TOYCK: B
HCO AEKI/IH =A1+ A2 +...

[ToTenmuanpHas 2HEPrUsA: IS MOTEHIUANHHBIX CHIT A1z = Einerenn — Eznorenn =—
AEHDTEHH‘

[MoreHnManbpHas YJHEPTUS MATEPUATLHON TOYKH B OJTHOPOTHOM TIOJIE TSDKECTH: Enorenn
= mgh

[lorenumanbHas sHEprus ynpyro 1eopMUpOBAaHHOTO TeJa:

1.4.7
j
E ﬂbt-
MNOTEHII 2
3aKOH U3MCHECHHUS U COXPAaHCHUSI MEXaHUYECKON YHEPTHH:
Emex = EKHH + Eno’reml
1.4.8

B UCO AEex = Ancex HenoTeHI.cHI — 0

B UCO, ecniut AEyex = 0, €CITHA geex HeNOTeHI[.CHI — 0

1.5

MEXAHMWYECKHE KOJIEFAHUA U BOJIHBI

1.5.1

lapmonnueckue xojeOaHuss MaTepUallbHONW TOUKW. AMIuuTyna U (asza xoieOaHuid.
KunemaTtudeckoe onucanue:

x(t)=Asin(wt +@) .
U_x.(.")=x; ;

a,(t) :(UI}; =— 0 x(f)= a, + o’ x =0

rac X - CMCIICHUC U3 IMOJIOXKCHHUA PAaBHOBCCHUSA.

JluHaMHu4ecKkoe omucanue: may = — kx, rae k = m?. D10 3Hauwr, uto Fyx = — kx.




BHepI‘eTI/I‘-IeCKOC OIIMCAaHUC (SaKOH COXpaHCHUMA MEXaHUYECKOHN 3HCpFI/II/I)2

g g g
mh” B o A
b ——Max _ =consi

2 2 2 2

CBsi3p aMIUIATYIbI KOJIEOAHWH CMEUICHHS] MaTepHATbHOM TOYKH C aMIUTHTyIaMU
KoJeOaHMil ee CKOPOCTH M YCKOPEHHSI:

_ .
v A : Hmm‘ =0~ A

max -~

[lepron u gactoTa KoNEOAHMIA:

rE L
M Vv

[lepron ManbIx cBOOOAHBIX KOJIEOAHHMI MAaTEMATHYECKOTO MAsSTHHUKA!

1.5.2 || f
[lepuon cBoOOAHBIX KONEOAHUH IPYKUHHOTO MAasATHHUKA:
1.5.3 Brinyxnennsie konedanus. Pezonanc. Pezonancnas xpuas




HonepeqHHe " IpOJOJIbHBIC BOJIHBI. CKOpOCTL pacnupoCTpaHCHUA U JJIMHA BOJIHBI:

I*L:*Lra?“:E

1.54
HHaTepdepeniusa u nudpakius BOJIH
1.5.5 3Byk. CKOpOCTh 3ByKa
2 MOJIEKYJISIPHAA ®U3UKA. TEPMOAVHAMUWKA
MOJIEKYJISIPHA ST ®U3UKA
Mogenu cTpoeHus: ra3oB, KUAKOCTEW U TBEpAbIX Ten. IlycTs TepmMoamHaMuueckas
cuctema (teno) coctout U3 N° 0IlMHAKOBBIX MOJIEKYJI. Toraa KOJIMYeCcTBO BEIIECTBA
N
} — —
2.1.1 II- e R
N |
rae Na —uucino ABoraapo, m - Macca CUCTEMBI (Tena), B — MOJIApHas Macca
BEIIECTBA
21 2.1.2 TemnoBoe IBHKEHUE aTOMOB U MOJIEKYJI BEIECTBA
2.1.3 B3anMoaencTBre YacTUIl BEIIECTBA
2.14 Hudodysus. bBpoyHOBCKOE NBIKEHUE
2.1.5 Mogens naeansaoro raza 8 MKT
CBsi3b MEXIy JaBIIEHUEM M CpeJHEeW KWHETHUYECKOW JHEpruedl MOoCTymaTeabHOTO
TEIUIOBOTO JBIKCHUS MOJIEKYJT MeaIbHOTO Ta3a (ocHoBHOE ypaBHeHne MKT):
—= 2 [mv?} 2
=
2.1.6 p=—mynv” =—n 2 =—n"€5cr *
3 2 3
]
rae Ml - Macca OOHOW Monekynbl, n= v - KOHU@HTpauus Monekyn
2.1.7 AbcomotHas temneparypa: T =t° + 273 K
2.1.8 CBsi3p TEMIIEpaTyphl raza co CpeAHEeH KHHETHUYECKOW IHEpruel NOCTyNaTelbHOTO




TCILJIOBOTO ABMIKCHUS CTO MOJICKYJI:

"] 3
— | 'm
Enoer = DT ZE kT

2.19

VYpasuenue p = nkT

2.1.10

Mopenb naeanbHOTo ra3a B TEPMOINHAMUKE:

YpaBHenue MenieneeBa - Kinanetipona

BeipaxkeHHe )11 BHYTPEHHEH JHEPTHUH

Ypasuenne Menneneepa - Knaneiipona (mpuMeHuMBbIe (OPMBI 3aITHCH):

PV R = RT=HRT, p=BE.
y n

BeipakeHue 11 BHYTpEeHHEH OSHEprMM  OJHOATOMHOTO — HJCAJbHOTO  rasa
(mpuMeHuMBbIe (POPMBI 3aITHCH):

e R NkT—EERT—wc P
P P P

L

2.1.11

3aKoH IIaJ'ILTOHa JJIA JaBJICHUS CMECH PA3pCKCHHBIX T'a30B: P = P1 + P2 + ...

2.1.12

I/Isonpoueccm B Ppa3pCKEHHOM Tra3c¢ C IOCTOAHHBIM YHUCIOM MOJICKYJI N (C
IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA V)l




nsotepma (T = const): pV =const,

n3oxopa (V = const): —=const,

naobapa (p = const): —=const

SIS

I'paduaeckoe mpeacrapienne uzomnpomueccos Ha pV-, pT- u VT-auarpammax.

OObeMHEHHBIA Ta30BbIA 3aKOH:

pY
T

JJIs1 ITIOCTOAHHOI'O KOJIMYECTBA BEUICCTBA V

=Cconst

HaCI)II]_[eHHI)IC 1 HCHACBINICHHBIC IIapbI. KauecTBeHHass 3aBUCUMOCTbH IIJIOTHOCTH H

2.1.13 | naBieHUs HACHIIMIEHHOTO Tapa OT TEMIIEpaTyphl, MX HE3aBHCHMOCTh OT O0beMa
HACBIIIIEHHOTO Tapa
BnaxHnocTs Bo3myxa.
OTHOCHUTENbHAS BIAYKHOCTH!
2.1.14 ( ) ( )
. ..tU mapa T . pl’[ﬂpﬂ T
pHﬂCleL [apa (T) pHﬂChIIII,.TIﬂpﬂ (T)
2115 N3meHeHune arperaTHBIX COCTOSIHUW BEIIECTBA: MCIIAPEHUE M KOHJEHCAINsI, KUTICHHE
o JKUJTKOCTH
2.1.16 M3MeHeHue arperaTHbIX COCTOSIHUM BEIlleCTBA: MJIABJIEHUE U KPUCTAIIM3ALIUS
2.1.17 | IIpeoOpa3oBaHue 3Heprun B (ha30BbIX Iepexoaax
TEPMOJIMHAMUKA
2.2 221 TerutoBoe paBHOBECHE U TEMIIEpaTypa
222 BuyTpeHnnss sneprug




293 Temnomepenada kak crmoco® W3MEHEHWs BHYTPEHHEH HSHEprud 0e3 COBEpIICHHS
- paboThl. KOHBEKITHS, TETUIONPOBOTHOCTD, H3ITYYCHUE

KonudecTBO TEMIOTHI.
224

VYV menbHas TEMI0eMKOCTh BemecTBa ¢: Q = cmAT

VY nenbHas TeroTa napoodpasosanust L: Q = Lm.
2.2.5 VnenbHas TemnoTa miaBneHus A: Q = Am.

YenpHas TEIIOTa CrOpaHus ToIumBa q: Q = qm.
226 OneMeHTapHas pabora B TepMoamHamuke: A = pAV. Brerumcienne paboThl IO

- rpaduky mporiecca Ha pV-auarpamme
IIepBblii 3aKOH TEPMOJIUHAMUKH:
T T
Qi =AU + 4, =(Uy-Up) + 4y -

2.2.7

Amnabara:

T

2.2.8 Bropoii 3akoH TepmoanHaMuku. HeoOpaTumbie iporiecchl

[Ipuntune! nevicteus Teriosix MammmH. KITJT:
2.2.9 _ A3 pxcn _ QHEII"[J- _lea:x‘ 1 |Q:-;cu.r:|

Qﬂarp QHarp QHarp

Makcumansaoe 3nauenue KI1/1. Hukn Kapno:

2.2.10 1 Tunrp =1 Xon Txnﬂ
Mmax N =Nkapso = =] -
Harp Harp
2.2.11 VYpasuenue TemmoBoro 6amanca: Qi+ Q2+ Q3 +...=0
3 OJIEKTPOJAUHAMUKA
OJIEKTPUYECKOE IIOJIE
311 OnexTpuzanus Tel W €€ MPOSBICHUs. DJeKTpUYeckwid 3apsn. JBa Buma 3apsja.
31 o OneMeHTapHbIN TEKTPUUYECKUH 3apsa/l. 3aKOH COXpPaHEHUS 3JIEKTPUUECKOro 3apsaaa

B3aumopeiictBue 3apsgoB. Toueunble 3apsabl. 3akoH KyioHa: B OJHOpOIHOM

3.1.2 BEILIECTBE C AUAIEKTPUUECKON NPOHUIAEMOCTBIO €




F:k‘m“ > 1 fh“ f}*3|
er®  4dmegy  p?

Onektpudeckoe moje. Ero neifictre Ha 3JIEKTPHICCKUE 3apsIbI

HampspkeHHOCTD 3IIEKTPHUYECKOTO TTOJIS:

e

fa ¥ .

Y npobubiii

ITone Toueunoro 3apsaa:

¢l
k. =K—=,
! FE

E'z const

KapTuns! TuHU HaNIPsHDKEHHOCTH 3THUX TTOJIEH

HOTeHLIPIaJ'ILHOCTL QJICKTPOCTATUYCCKOI'O I1OJIA.

Paznocth MMOTCHIHAJIOB U HAIIPAKCHUC!

A2 =q(Q; —@,)=-gAp=qU

HOTGHHI/IaHLHaH OHEPTrUs 3apsAaga B SJICKTPOCTATUYCCKOM II0JIC:




W=qo.

A=—AW

HOTGHHI/I&J’I QJICKTPOCTATUYCCKOI'O ITOJIA:

CBsi3p  HANPSHDKEHHOCTH TIONS W PAa3HOCTH IMOTEHIHAIOB JJISI  OAHOPOIHOTO
anekTpocratnyeckoro nois: U = Ed

[IpuHUIHKI CYTIepNO3ULIUU IEKTPUYECKUX MOJIei:

3.1.6 == =k =
E=El +E5 4. 9=Q+¢5 +...
HpOBO,I[HI/IKPI B 3J'IeKTpOCTaTI/I‘IeCKOM T10JIC. YCJ'IOBI/Ie paBHOBeCI/IH 3ap;1;[0B: BHYTpI/I
HpOBOILHI/IKa
—
3.1.7
.}
T
BHYTPHU U HA IIOBEPXHOCTHU IIPOBOJAHUKA (¢ = const
3 1 8 JII/ISHEKTpI/IKI/I B BHGKTpOCTaTI/I‘IeCKOM I10JIC. ﬂI/IBJIeKTpI/IIIeCKaH HpOHI/IHaeMOCTB

BCIICCTBA €

KOH}:[GHC&TOp. SHCKTpOCMKOCTL KOHJACHCAaTOpa:




-4
U

DIEeKTPOEMKOCTb IIIOCKOTO KOHJICHCATOpa:

Hapanneanoe COCIUHCHUEC KOHACHCATOPOB:

q = q +q2 +. ..., U.[:UE:“_, CHBP:—]JTJT:CI +C2 T

3.1.10 [MocneaoBarenbHOE COSNUHEHHE KOHICHCATOPOB:
T 3 W
D_U1+U2+"'* q]:qzz_",c _C +C
nOCT 1 2
OHeprus 3apsHKEHHOr0 KOHICHCATOopa:
vy 12 7
ALl gU CU q

W
€79 7 2 Tog

3.2

3AKOHBI [IOCTOAHHOI'O TOKA

3.2.1

Cuita Toka:




Mg
At At —=0

ITocTostunslii Tox: I = const

Jlist mocrostHHOTO TOKA ( = It

YcaoBus CYHICCTBOBAHUS SJICKTPHUYCCKOI'O TOKA.

322
Hanpsokenne U n 5IC E
3akoH OMa A1 ydacTKa LIEeTH:
323
L
ONEeKTPUYECKOE CONPOTUBIIEHHE. 3aBUCHUMOCTb CONPOTHBIEHUS OAHOPOAHOTO
MIPOBOJHHKA OT €ro JJINHBI U CEUEHUs. Y JENbHOE CONPOTUBIIEHHE BEIIECTBA.
324

R=p—

3.25

Hctounuku Toka. 9JIC ncToyHMKa ToKa:




A

[ — __CTOpOHHHX cil

q

BHYTpeHHCC COITPOTHUBJICHUE NCTOYHHKA TOKa

B,7

R

3.2.6 3akoH OMa a1 nonHoH (3aMkHyTOM) anekTpudeckoi nenu: E = IR + Ir, otkyna
[TapannensHOE cOeTUHEHNE TIPOBOTHUKOB!
1 1 - 1 s
I=1,+1I,+.... U;=U,y=..., e e e iR
Rnapam Rl RZ
3.2.7
[TocnegoBarenbHOE coeMHEHNE TPOBOAHUKOB:
U = Ul ¥ UE P [1 = Iz —_—u RIIGEJI = Rl +R2 +...
Pa6ora anextpuueckoro Toka: A = IUt.
i} .O0=1
328 3akon Jlxoyms - Jlenna: Q = I°Rt.

Ha pesucrope R:




2
Q:A:f*m:mr:%;

329

MomHOoCTh SJIICKTPUYCCKOI'O TOKA:

Pz'ﬂ—A =IU .

ﬂr AJ —()

TerutoBas MOLTHOCTB, BbIAETIEMasi HA PE3UCTOPE:

MomHOCTh HCTOYHHKA TOKA!

PE oo M(.“T,EHJ] = EJ

Al At —0

3.2.10

CBOOOIHBIE HOCHTENM 3JCKTPUYSCKUX 3apsJ0B B IMPOBOJHUKAX. MeXxaHU3MBbI
MTPOBOJAMMOCTH TBEPJABIX METAJJIOB, PACTBOPOB W PACILIABOB 3JIEKTPOIUTOB, T'a30B.
[Honynposoanuku. [1onynpoBOJHUKOBBIN AHOL

33

MATHUTHOE I10JIE

3.3.1

MexaHuueckoe B3aUMOJEHCTBUE MArHUTOB. MarnutHoe mone. Bekrop MarHuTHOMN
UHAYKIWW. [[puHIIT Cynepmo3uIy MAarHUTHBIX TTOJICH:

Ezé] +§2 u

Jlnanm WHAYKOUX MarHuTHOT'O IIOJIA. KapTI/IHa JIMHAM WHAYKOUU MariuTHOT'O IIOJIA
IIOJIOCOBOTO U HO,I[KOBOO6pa3HOFO IIOCTOAHHBIX MarHuToOB

332

OneiT Opcrena. MaraurHoe noJjie MPoOBOJHUKA ¢ TOKOM. KapTuHa IUHUNA MHIYKUIUU
MAarHUTHOTO TMOJS AJMHHOTO MPSIMOrO IMPOBOJHUKA K 3aMKHYTOrO KOJBLEBOTO




IIPOBOJJHUKA, KAaTYIIKH C TOKOM

Cuna AMnepa, €C HAIIPpaBJICHUEC U BCIIMYMHA!

3.3.3 j{! = [Blsin o, roe O - yron mexagy HanpaeneHem npos;
BEKTOPOM R
Cuna JlopeH1ia, ee HalpaBJICHUE U BETUYNHA:
3.34 Fﬂ(}p :lql '[_}B Si]j] o, roge o - '}-"I'GJ'I ME)I(E,')" BEI{TD[_'JEMH
JBrkeHue 3apsyKEHHOM YaCTHUIIBI B OAHOPOIHOM MarHUTHOM TOJIe
DJIEKTPOMATHUTHAA MHAYKIWA
34.1
IToTrok BekTOpa MarHUTHOW MHTYKIIUU:
3.4 ®=B,S=BScos a
34.2 SBnenue snekTpoMarauTHON HHAYKIMKU. DJC nHAYKINH
3aKoH JIeKTpOMarauTHON HHAYKIMN dapases:
3.4.3 ﬁ@ '

E

.

At At =0
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34C vHAYKUMKM B NPSMOM

-
NPOBOAHWKE ASIMHOM 1, W
ABUXYLLEMCS CO CKOPOCTbIO {) FonE f
(()_L[ ) B OAHOPOAHOM MarHUTHOM /’ '
none B: /L I

|E,-{= Blvcosa,roe o - yron

mMexay BeKTopom B 1 Hopmansto j;
K MIOCKOCTU, B KOTOPOW NexaT BEKTOPb! Z’ mys;ecm] LBAvulAB.

10 |E;|=Blv

345

ITpaBuio Jlenua

34.6

WNHIyKTUBHOCTB:

L=E,HHH DO=L/.

1

Camonnnyxkius. 2J1C caMOMHIYKITIH:

3.4.7

3.5

SJIEKTPOMAT'HUTHBIE KOJIEBAHU A 1 BOJIHBI




3.5.1

KonebarenbHblii KOHTYD. CBO6OHHBIC QJICKTPOMAruuTHBLIC KoyieOaHus B nacajlbHOM
K0JIe0aTEeIEHOM KOHTYpEC:

q(1) =Gax SIN(OF+ @)
I(1) =q; = O ax COS(OI+Qg) =1,y COS(OT+Qp)

®opmyna TomcoHa:

2m ]

= , OTKYOa (= - .
T 231:\;' LC Y 7 \I‘E

CBs3b AMINIMTYBI 3apsia KOHACHCATOopa C aMHHHTYHOﬁ CUJIbl TOKa IIpU CBO60)Z[HI>IX
SJICKTPOMAarHUTHBIX KoJIcOaHHSIX B nacaJIbHOM KoJie0aTeTbHOM KOHTYpE:

1

Max

()

4 max

352

3aKoH COXpaHCHUS SHECPTHUU B UJACAIIBHOM KoJle0aTeIbHOM KOHTYpC:

i 3 51l o s ST 1 B
9, 2 2

=const -

353

BLIHY)KZLCHHBIG QJICKTPOMArHUTHBIC KoJiebanus. Pe3onanc

354

HepeMeHHHﬁ TOK. HpOI/I3BO,Z[CTBO, nepeaadya n HOTpe6J'ICHI/Ie 3J'ICKTpPI‘lCCKOI>i OHEpruu

355

CBoiicTBa JNEKTPOMAarHWTHBIX BONH. B3anmMHas opueHTanus BEKTOPOB B
3JIEKTPOMATrHUTHOM BOJIHE B BaKyyMe:




E1Bl¢

3.5.6

IIkama DJICKTPOMArHUTHBIX BOJIH. HpI/IMeHCHI/Ie QJICKTPOMArHUTHBIX BOJIH B TCXHUKE

1 OBITY

3.6

OIITHKA

3.6.1

IIpsmonuHeitHOe pacnpocTpaHEHHE CBeTa B OJHOPOJIHOM cpeje.

uctouHuk. JIyu cBera

Toueunsrit

3.6.2

3aKOHBI OTPAKEHUS CBETa, o = f§

alp

P T G T T

3.63

[TocTpoenne n300pakeHuil B IIIOCKOM 3epKaie

3.64

3aKOHBI IPEIOMIICHHUS CBETA.

IIpenomnenue csera:

n sino=n,sinf}.

AOCOIIOTHBIN IMOKA3aTelb MMPCIIOMIJICHHUA:

':1

U

Rage =

OTHOCHUTEIBHBIN ITOKA3aTelIb MMPEIIOMIJICHUS:

. A
Mgy =—==—.
H] U4

Xon myueil B mpusMe.

CooTHoIlIeHHE qacToT u COOTHOUICHUEC

JJINH BOJIH

pu

nepexo/ie




MOHOXPOMATHUYCCKOI'O CBETA YCPC3 I'paHULly pa3aciia ABYyX ONTUYCCKUX CPCO:

"v'] :‘\,.": N Hl.}'ul —HE}LE

3.6.5

ITonHOE BHYTpEHHEE OTPAKEHUE.

[IpenenbHbIA Yroi MOJHOTO BHYTPEHHETO OTPAYKEHUS:

1 n

sin Oy = — ny<n, n,
Hore M
CoOuparorve U pacceuBaroniue JUH3bL. ToHKas JnH3a. MOKYCHOE PacCTOSHHE U
ONTHYECKAs CUjla TOHKOH JIMH3HI:
3.6.6 1
D= F
®opmyiia TOHKOM JIMH3BIL:
A
d
I 1 1 \
d f F H 2
« I‘
AN\ 4
v
VBenuueHue, 1aBaeMoe JIUH30M:
3.6.7 I'= o= 4

D-::O::»Fsz:O,
D

B cnyuae pacceuBaroliiei JIMH3bI:

J h — ‘ﬂ-ﬂ:l
H d




Xox myda, IPOIIe IIIero JMH3Y 0] IPOU3BOJIEHBIM YIJIOM K €€ TJIIaBHON ONTHYECKOi
3.6.8 ocu. Ilocrtpoenne wn300pakeHMH TOYKM M OTpe3Ka NPSAMOH B COOHMpAIOIUX H
paccenBaroIuX JUH3aX U UX CUCTeMax
3.6.9 doToanmapar Kak onTHYecKuid mpudop. ['1a3 kak onTHyeckas cucreMma
Wntepdepennnss cBera. KorepeHTHble HCTOYHHMKH. YCIIOBHS — HaOMIOACHUS
MaKCUMyMOB M MHHUMYMOB B HHTEP(EpEHIMOHHOH KapTHHE OT ABYX CHH(A3HBIX
KOT€pPEHTHBIX UCTOYHHKOB!
A
3610 1 makeumymbl - A=2m=, m=0,+1,+2,+3 .,
?\r’
MUHUMYMb - A:(anl]; <m=0%x1+2%3...,
Hudpakums cBera. [udpakumoHHas pemieTka. YCIOBHE HAOIOIEHUS TJIaBHBIX
MaKCHMYMOB IIpH HOPMAQJIBHOM IIaJICHUH MOHOXPOMAaTHYECKOrO CBETa C JUIMHOMN
BOJIHBI A Ha pEIeTKyY ¢ nepuojaom d:
3.6.11
dsing, =mh, m=0,£1,+2,+3, .
3.6.12 | [lucniepcus cBeta
4 KBAHTOBAS ®U3UKA
KOPITY CKYJISIPHO-BOJIHOBOW JTY AJIM3M
4.1.1 I'unotesa M. Ilnanka o kBantax. @opmyia I[lnanka: E = hv
®dotonbl. DHEprus GoToHa:
hc
4.1 412 Wmnynsc dportoHa:
E hv h
!} —— e ———
c ¢ A
4.1.3 dotoaddexr. Onpitet A.I'. CroneroBa. 3akoHb! poTodhheKTa

VYpaeuenue DiiHireiina 11 Gporosddekra:




Ez|mmna = Annmo:[a i ——
he _ _ he
roe Ecpororla =hv =—, Asbmo,uu _hvxp .
A Aep
m'l.)2
e max _
“KHHmMAax ~ _GU3BII
415 Hasnenue cBeta. JlapneHre CBETa Ha IOJHOCTBIO OTPAaKAIOIIYI0 MOBEPXHOCTh U Ha
o MIOJIHOCTBIO MOTJIOIIAIOILYI0 [TOBEPXHOCTh
OU3NKA ATOMA
4.2.1 [lnanerapnas Mogens aToma
[Moctymater bopa. M3mydyeHne wm moriomieHrne (QOTOHOB INpPH IEpPEeXone aroma ¢
OJHOTO YPOBHSI SHEPI'UU Ha APYIOM:
|
| hc E_F
L mH }b i m
4.2 mh
JIunelyaTsle CIEKTPHI.
CriekTp ypOBHEH 3HEpPruu aroma BOoJOpoJa:
423
-13,63B x
E, = = ,n=1,2,3, ..
OU3NKA ATOMHOI'O AJIPA
431 Hyxnonnas monens sipa I'eitsenbepra - MBanenko. 3apsan sapa. MaccoBoe 4ncio
- sinpa. M3oTomnbl
PagnoakTUBHOCTE.
Anwda-pacnan:
43
432 | A A—4 -
2 e o 2 ()
bera-pacna.




DIeKTPOHHBIT P-pacraz;:
‘%X—} Zf‘lYJr ﬁ'e+¥e :
[1o3uTpOHHBIA B-pacma:
‘%X—}- ZA1Y+ +‘{'e+”ﬁe :

l'amma-uznyyeHue

3aKoH paJIOaKTUBHOTO PacIaja:

1
.M(.f): N”'Z i

[IycTe m - Macca paanoakTUBHOTO BelecTBa. Toraa

_
m(t)=my2 7

434 Snepurie peakiun. [lenenue u cuHTe3 Auep




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIIACC
No KosmyecTBo yacos Jlata DJIeKTPOHHbIE HHPPOBLIE
B Tema ypoka KonTposabHbie IMpakTH4yeckne o0pa3oBaTe/ibHbIE
n/n Bcero U3y4eHust
padoTsI padoTsI pecypcol

1 O®u3zuka — Hayka o mnpupone. Hayunsle 1 bubnmoreka OOK
METO/IbI TO3HAHMSI OKPYKAIOILEro MUpa https://m.edsoo.ru/ff0c32e2
Poms m mecto ¢usnkum B (POpMHUPOBAHHH

2 COBPEMEHHOM Ha(i)/‘IHOI‘/'I Kap;bmfm Efmpa B 1 bubmorexa HOK

o o ’ https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON eI TENFHOCTH JIIOEH
MexaHuueckoe IBUKCHHUE.

3 OTHOCHUTENIBHOCTh MEXAHUYECKOTO 1 bubmmoTeka HOK
JIBUKEHMSL. [lepememenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHE

4 PaBHOMEpHOE NPSIMOTMHEITHOE JBUKEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE MPSIMOJIMHEWHOE 1 Bubmuoreka LHOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBobOogHOE najcHue. Yckopenue 1 Bubnunoreka LHOK
CBOOOJTHOTO NaJCHHMS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiitnoe  aBuxkenue.  J[BrkeHue 1 bubnnoTeka HOK
MaTepUaTbHOM TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
TIpuaIMn THOCUTEJIBHOCTH lanunes.

8 HﬁepII_IIHaHBHL:)e c(:/ICCTe?v[H (())EquTa. HepB:H‘/'I 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c3be8
3akoH HploTOHa
Macca Tena. Cuna. [IpuHIMI Cynepro3umm
9 cui.  Bropoit 3a1<pon ! HBI};TOI:I)-Ia Izlmﬁ 1 Bubmiorexa HOK
9 https://m.edsoo.ru/ff0c3be8
MaTepUaIbHON TOUKH

10 Tperuit 3akoH HploToHa A1 MaTepuanbHBIX 1 Bubnuoreka [HOK

TOYEK https://m.edsoo.ru/ff0c3be8




1 3akoH  BcemMupHOro  TArotreHus.  Cuma bubmmoreka LHOK
TsoxecTH. [lepBast kocMudeckast CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubnmoreka HOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
yupy y https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpdumment tpenus. Cua
13 cor O;EBJ‘ICHI/ISI 1'[(1)1(/11) L;[BPI)KGHII?II/I Tena B bubmmorexa LIOK
P P https://m.edso0.ru/ff0c3{76
JKUAKOCTH MITH Ta3e
[TocTymarensHOE U BpamaTeIbHOE TBUKEHNE
14 abCoIOTHO TBEPAOTrO Tenma. MOMEHT CHITBL bubnmoreka [HOK
[Inedo cumel. YcnoBus paBHOBECHUS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbC MaTepuaJIbHOW TOYKH, CHUCTEMBI
15 MaTepualbHbIX TO4YeK. VIMIynpC — CHIIBL Bubnuoreka LHOK
3aKOH COXpaHEHHWs HMMITyJibca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pabora u momHOCTH chibl. KuHeTndeckas
16 SHEPrUs MaTeHilaanoﬁ“ Touku. Teopema 00 bubmorexa LIOK
P P ™ : P https://m.edsoo.ru/ff0c4502
W3MEHEHUHN KUHETHYECKOW DHEPTHH
[TorenunanbHas »Heprus. lloreHnumanbHas
SHEPrus YIPYTO nepopMUpOBaHHOM bubnuoreka [HOK
17
npyxuHbl. [loTeHIManbHas DSHeprus Tena https://m.edsoo.ru/ffO0c461a
BOJIM3M MTOBEPXHOCTH 3eMIIH
[loTeHInaNbHbIC ¥ HEMIOTCHIIUAIBHBIC CHJIBL
Cesi3p  paOOTBl HENOTEHIMAJIBHBIX CHII C
18 I/I3MCHCI—?I/IGM MexaHHqECKoﬁ SHEPTrUun bubimorexa LOK
p https://m.edsoo.ru/ff0c478c
CHCTEMBI Te. 3akoH COXpaHEHUs
MEXaHUYECKON IHEPTUU
Jlaboparophas pabora «MccienoBaHue CBSI3U
19 paboThI CHUJIBI C U3MEHEHHEM MEXaHHYECKOM bubnuoreka OOK
JHEPIrMH TEJla Ha NPUMEPE PACTIKECHHS https://m.edsoo.ru/ff0c33e6
PE3UHOBOTO KTYTa
KonTponbHas padota no teme «KnHemaTuka.
20 I[HHaE/mKa p3aK0HH COXpaHEHUS B bubsmorexa HOK
’ p https://m.edsoo.ru/ff0c3508
MEXaHHUKE)
21 OCHOBHBIE  TIOJIOKCHHSI  MOJICKYJIIPHO- bubnunoTeka HOK




KUHETHYECKON TEOpHHU. BpoyHoBckoe
nBwkeHne. Jnddysus

XapakTtep JABWXKEHHS M B3aUMOJCHCTBUS

https://m.edsoo.ru/ffOc4dc2

bubnnoTeka HOK

22 “acTiil Betiectsa. Mopenm crpoenis rasos, https://m.edsoo.ru/ff0c33e6
JKUAKOCTEH M TBEPJBIX Tell
23 Macca wmonekyn. KommuecTBo BemecTsa. Bubnuoreka [HOK
ITocTostHHAs ABOTANIPO https://m.edsoo.ru/ff0c3508
24 TennoBoe paBHOBecwe. Temmeparypa u eé Bubnuoreka LHOK
n3mepenne. [llkana remnepatyp Llenscus https://m.edsoo.ru/ff0c33e6
75 WUpeanpupii ra3 B MKT. OcHoBHOe bubnnoreka HOK
ypaBHeHHEe MKT https://m.edsoo.ru/ffOc4fde
AlGcomoTHast ~ TeMmmeparypa Kak — Mepa
26 CpelHE KUHETUYECKOW SHEPIuM JBUKEHUA bubnuoreka HOK
MOJIEKYL. YpaBHeHue MenneneeBa- https://m.edsoo.ru/ff0c511e
Knaneiipona
bubmmoTeka HOK
27 3akoH /lanpToHa. I"'a30BbIe 3aKOHBI https://m.edsoo.ru/fi0c33e6
g | Mopmoma gt aeerome e
y pametp https://m.edsoo.ru/ff0c3508
COCTOSIHHSI Pa3peKEHHOTO Tra3ay
29 N3onpoueccyl B WACAIBHOM Ta3e M HX bubnnoreka HOK
rpaduuecKoe IpeIcTaBlIcHHE https://m.edsoo.ru/ff0c3508
BHyTpeHHs1 »HEprus TepMOIUHAMUYECKOMN
30 CHCTEMBI M  CIOCOOBI €€ H3MEHEHHS. bubmmoTeka HOK
KonmuecTBo TermioTsl u paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHs OJHOATOMHOTO HJICaTLHOTO Ta3a
31 Bunsl Tenonepenaun bubimorexa LIOK
A el https://m.edsoo.ru/ff0c5¢36
32 Eéﬁf;zi;o TeTrTJIII(J)]::IMEOCHTBTennolileemeeceleeeL bubmiorexa HOK
. P peaate. https://m.edsoo.ru/ff0c5¢36
AmabaTHBIi TIpoIiece
33 IlepBeIli  3aKkOH TEPMOAVHAMUKH M  €TO bubnuoreka [HOK
MIPUMEHEHHUE K U30IpoIieccaM https://m.edsoo.ru/ffOcSefc
34 HeoOpatumocts mporieccoB B MPHPOE. Bubnuoreka [HOK

Bropoii 3ak0H TepMOJMHAMUKU

https://m.edsoo.ru/ff0c6230




Ilpunnun  peiicteuss u  KIIJ TemnsoBoit

bubnmoreka HOK

35 MAIIAHEI https://m.edsoo.ru/ff0c600a
bubnmoreka HOK
36 Huicr Kapro u ero KIIJT https://m.edsoo.ru/ff0c33e6
37 DKOJIOTHUECKHE TIPOOIIEMBI bubmmoteka HOK
TEIIOHEPT €TUKU https://m.edsoo.ru/ff0c3508
33 O6o06maronuit YPOK «MonexkynsipHas bubnuoreka HOK
¢uznka. OCHOBBI TEPMOJUHAMUKIY https://m.edsoo.ru/ff0c3508
Koutponwshas T I TeM
39 (ds/[Oer(;(J;H;}l)Haﬂ pa6(;))1421/11<a. ° OCH(?B:I bubmoreia 110K
https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMHKID)
40 ITapoobpazoBanue " KOHZICHCAITHSI. bubnmoreka [HOK
Hcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
41 AOcomoTHasT W OTHOCUTEIbHAS BIIAXKHOCTh bubnnoreka HOK
Bo3ayxa. Haceimensslii nap https://m.edsoo.ru/ff0c64d8
Teépmoe  Temo.  Kpucrammmueckue u
4 amop(Hbie Tena. AHHM30TPOIUS CBOWCTB Bubnuoreka HOK
KPHUCTAJLIOB. Kunkue KPHCTAILIBL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHBIE MaTepHAIbI
43 IInaBnenue u Kpucramuzauus. Y AelbHas Bubnmoreka LHOK
TeruioTa miuasnenus. Cyonmumarus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHE TETI0BOro OanaHca bubmmorexa 10K
https://m.edsoo.ru/ff0c6820
45 OnekTpr3anus Tela. DJISKTPUUISCKUNA 3apsil. bubnuoreka HOK
JIBa Bua 2JIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0c6becc
6 mommponommn  Bakon | coxparcin Bubmorera 11K
' https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOT0 3apsiia
47 Bzaumopeiicteue 3apanoB. 3akoH Kyiona. bubnuoreka [HOK
TouedHbIi ANEeKTPUIECKUN 3apsi https://m.edsoo.ru/ff0cbeced
| L swmprioior o e
N . https://m.edsoo.ru/ff0c6df2
nosei. JInaun HanpsoKEHHOCTH
49 PaGota cunm 35eKTPOCTaTHYECKOTO  TOJISL. Bubnuoreka [HOK

TTorenmman. Pa3zHocTh mOTEHIIMATIOB

https://m.edsoo.ru/ff0c6£00




IIpoBomHUKH u TADJICKTPAKH B

bubnuoTeka HOK

>0 DJICKTPOCTATHICCKOM foze. https://m.edsoo.ru/ff0c7018

Jusnexktpuueckasi MPOHUIIAEMOCTh
i bubnuoreka OK
> Inextpoéukocts. Konpercarop https://m.edsoo.ru/ff0c7126

59 ONEeKTPOEMKOCTh TIOCKOTO KOHJAEHCATOPA. bubnuoreka OK
DHeprus 3apsHKEHHOT0 KOHIGHCAaTopa https://m.edsoo.ru/ff0c72c0
JlaboparopHas pabota "Usmepenue bubnuoreka LHOK

53 N " 1
AIEKTPOEMKOCTH KOHJIEHCATOpa https://m.edsoo.ru/ff0c33e6
IlpuHuun  pelicTBUST W NOPUMEHEHHE

54 KOHJICHCATOPOB, KOMMUPOBAILHOTO arapara, bubnmoreka [HOK
CTpyHHOTrO TpuUHTEepa. DJEeKTpocTaTHuecKas https://m.edsoo.ru/ff0c3508
3ammTa. 3a3eMIICHUE SIEKTPONPUOOPOB
OnexTpuyecKuit TOK, YCJIOBUS €ero

55 cymecTtBoBaHus. [locrosHHBI TOK. Cua bubnmoreka [HOK
toka. Hampsokenne. ConportuBneHne. 3aKoH https://m.edsoo.ru/ff0c33e6
Owma jutst ygacTKa Ienu
ITocnenoBarenbHOe, napasuieibHOE,

56 CMEIIAHHOE  COEJMHEHHE  IPOBOJHUKOB. 05 Bubnuoreka HOK
JlaboparopHas pabota «3yuenue ’ https://m.edsoo.ru/ff0c3508
CMEIIAHHOTO COeIMHEHUS PE3UCTOPOBY

57 Pabota m MOITHOCTH DIIEKTPUYECKOTO TOKA. Bubnunoreka LHOK
3axoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akoH Oma Ui TONHOM  (3aMKHYTOM)
aJieKTpuueckol 1enu. KopoTrkoe 3aMblKaHUE. EuGanorexa OK

58 JlaGoparopnast pabora «M3mepenne 3C 0.5 https:/m.edsoo.ru /ffOc%[an
UCTOYHHUKA TOKa W €ro BHYTPEHHETro
COIIPOTHUBIICHHSD»

9 roue omextpomma | Beepoconicnan Butmoorexa. __ IIOK

https://m.edsoo.ru/ff0c8c56
npoBepoyHas padoTa

60 O6o6matonuii ypok «DIeKTpoJuHAMHKAY / bubnunoreka OOK
Bcepoccuiickas mpoBepovHas padora https://m.edsoo.ru/ffO0c88be

61 ONEeKTpOHHAs  MPOBOAUMOCTh  TBEPIBIX bubnuoreka OOK

MCTaJIJIOB. 3aBHCUMOCTD COIIPOTHUBJICHUS

https://m.edsoo.ru/ff0c33e6




METAaJIOB oT TEMIIepPaTyphl.
CBepXIIPOBOIUMOCTH

62 OnekTpuyeckuii TOK B Bakyyme. CBoiicTBa 1 bubnmoreka LHOK
3JIEKTPOHHBIX TyYKOB https://m.edsoo.ru/ff0c3508

6 | npuwetnan mposoumocts, Cofiora pn | | Bubmorera 11K
p POBOA : P https://m.edsoo.ru/ffOc84ae
nepexozaa. [lomynpoBogHUKOBbIE IPUOOPEI
OJNeKTpUUYECKHii TOK B pacTBOpax H

64 pacruiaBax 3JIEKTPOIUTOB. 1 bubnmoreka OOK
DneKTponuTHIecKas JTUCCOLTAAIIHA. https://m.edsoo.ru/ff0c82ba
OnexTponu3
OneKTpuyecKuit oK B rasax. EuGanorexa ITOK

65 CaMOCTOSATENBbHBI W HECaMOCTOSTENbHBIN 1

https://m.edsoo.ru/ff0c84ae

pazpsia. Monnus. [Tnazma

o | Sacpmee ooy ot | Bioras 10K
p p ) p https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30MacHOCTH
Kontponpsnas pabota o Teme

67 «DneKTpocTaThKa. ITocTostHABIN 1 Bubnuoreka HOK
anekTpuueckuii Tok. TokM B pa3iIUYHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»

63 PesepBHblii ypok. O6oOmaronmii ypok 1o 1 bubnuoreka [HOK
temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBLIEE KOJIMYECTBO YACOB 1o 68
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11 KIIACC

KoauyecTBO 4acos

DJIeKTPOHHBIE N(POBLIE

Ne Tema ypoka K 1 HAata o0pa3oBaTebHbIE
w/m yp Beero OHTPOJILHbIE paKTHUecKHe e — p
padoThI padoThI pecypchl
INocrosiHHBIC MarHHUTBI u ux
B3auMoelicTBue. MarautHoe nose. BekTop bubmmoreka [HOK

1 . o 1
MarHATHOW WHIYKIUH. JIMHUM MarHUTHOW https://m.edsoo.ru/ff0c9778
WUHIYKIAA
MarautHOoe TIONIE TIPOBOIHWUKA C TOKOM.

2 OnbIT Opcrena P HB3aI/IMO elicTBue 1 bubamorexa LOK

perena. A https://m.edsoo.ru/ff0c98fe
MTPOBOTHUKOB C TOKOM

3 JlaboparopHas pabota «M3yuenue 1 1 Bubnunoreka LHOK
MarHMTHOTO TIOJISI KATYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TIOJISI HA TTPOBOJIHUK C
TokoM. Cuna Ammnepa. Jlabopatopnas padora bubGimoreka [HOK

4 N 1 1
«ccnemoBanne  IEHCTBUS  MOCTOSHHOTO https://m.edsoo.ru/ff0c9acO
MarHura Ha paMKy ¢ TOKOM»

elcTBHE MarHMTHOTO oJIst Ha

5 JIBI/I)K MIYIOCS 3apsDKEHHYIO 4acTHU Cuna 1 bubmuorexa HOK
ABTREYIIY P Y : https://m.edsoo.ru/ff0c9df4
Jlopenma. Pa6ota cums JlopeHiia
OnektpomarauTHas — wHAyKnus.  [loTok

6 BeKTOpa MarHuTHON  mHIykiun. OJJ[C 1 bubnmotexa HOK
WHAYKINH. 3aKkoH 3IEKTPOMAarHUTHOM https://m.edsoo.ru/ff0c98fe
unayknun Oapazaes

7 JlaGoparopnast ~ pabora  «MccnemoBanue 1 1 bubGimoreka [HOK
SIBJICHUSI DJICKTPOMATHUTHOW MHTYKLIAK» https://m.edsoo.ru/ff0cal50
WHAyKTHBHOCTH. SIBNICHWE CaMOWHAYKIWU.

3 OJIC caMOMHAYKIMHU. DHEPTHs MarHUTHOTO 1 bubnmuoreka HOK
MOJISL KaTyIIKH C TOKOM. DIIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
moJie

9 TexHu4eckre ycTpoiCTBa U UX IMPUMEHEHHE: 1 bubmmoreka [HOK

INOCTOAHHBIC  MArHUTBI, J3JICKTPOMArHMTEI,

https://m.edsoo.ru/ff0c98fe




10

11

AJIEKTPOJIBUTATENb, YCKOpHUTEIN
3JIEMEHTAPHBIX YaCTHIl, MHAYKIINOHHAS TIE€Yh
O6o6matonuii  ypok «MarautHoe ToJe.
DJeKTpOMarHuTHAS HHIYKLIUS
Konrtponbhast pabora mo teme «MarHutHoe
nojie. JNeKTpOMarHuTHas WHAYKIHSDY

bubnmnoreka HOK
https://m.edsoo.ru/ffO0cab82
bubnmnoreka HOK

https://m.edsoo.ru/ff0cad58

12

13

14

15

CBoOOMHBIE  MEXaHMYECKHE  KOJIeOaHMSI.
I'apmoHnyeckue  kojeOaHus.  YpaBHEHHE
rapMOHHYECKUX KoneOaHmid. [IpeBpamenue
SHEPTHH

Jlaboparopuass  pabora  «lccnemoBanue
3aBHCUMOCTH TIEpUOJIa MaJbIX KOJICOaHMIA
I'py3a Ha HUTH OT JIMHBI HUTU U MAaCChI
rpy3a»

KonebarenpHbrit KOHTYD. CBoboHbIE
3JIEKTPOMArHUTHBIE KOJIEOAHUS B UACATBHOM
K0JIeOaTEIIbHOM KOHTYpe. AHAJOTHsS MEXKIY
MEXaHHMYECKUMHA M 3JIEKTPOMAarHUTHBIMH
KOJICOaHUSIMH

®opmyna TomcoHa. 3akOH COXpaHEHMS
HEPTUHM B HICATBHOM  KOJEOaTeIbHOM
KOHTYpe

bubnunoreka HOK
https://m.edsoo.ru/ffOcaf06

bubnmnoreka HOK
https://m.edsoo.ru/ff0c98fe

bubnmoreka HOK
https://m.edsoo.ru/ff0cb820

bubnnoreka HOK
https://m.edsoo.ru/ff0cb9c4

16

17

18

19

[MpencraBienue o 3aTyxaroOMUX KoIeOAHMSIX.
BbIHYXIeHHBIE MEXaHWYeCKHEe KoJIeOaHusl.
Pe3onanc. Brinyxaennsie
3JIEKTPOMAarHUTHbIE KOJeOaHus

IlepemennsIit TOK. CuHyconaanbHbIN
IIEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUINTYJHOE W JIEHCTBYIOLIEE
3HAUEHHUE CUJIBI TOKA U HANpPSKEHUS
Tpancdopmatop. [IponsBoacTso, nepeaaya u
MoTpeOIeHNE AIEKTPUIECKOI SHEPTUU
VYCTpoicTBO M MpakTHYECKOE IPHUMEHEHHE
3JEKTPUYIECKOTO 3BOHKA, re’eparopa
MIEPEMEHHOI0 TOKa, TMHUH JJIEKTpoIIepe1ad

bubnnoreka HOK
https://m.edsoo.ru/ff0cbb86

bubnmoreka HOK
https://m.edsoo.ru/ffOcbd34

bubnnoreka I[HOK
https://m.edsoo.ru/ff0cb820

bubnuoreka [MOK
https://m.edsoo.ru/ff0cc324




OKOJIOTHYECKHE PHUCKH TIPH TPOU3BOICTBE

bubnuoreka HOK

20 anexTpodHeprun. Kynbrypa HCTIONb30BAHMA 1 https://m.edsoo.ru/fi0ch820
3JICKTPOIHEPTUHU B TIOBCEAHECBHOM JKU3HU
Mexanunueckue BOJTHBI, YCIIOBUS
1 pacrnpocTpaHEHHUs. [Tepuon. CxopocThb 1 bubnunoreka OK
pacmpocTpaHeHHUsT W JJIMHA  BOJHEL https://m.edsoo.ru/ff0cca54
IToniepeunsle 1 MPOAOTHHBIE BOJTHBI
2 3ByK. CKOpPOCTh 3ByKa. ['pOMKOCTH 3BYyKa. 1 bubnmoreka OOK
Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHUTHHIE BOJIHBI, UX CBONCTBa U 1 bubnmoreka OOK
ckopocThb. IlIkana 37eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ
4 [IpuHIIMOIBI  PagUOCBI3W W TEJICBUACHUS. 1 Bubmnoreka HOK
Pa3Butue cpencts cBs3u. Paguonokanus https://m.edsoo.ru/ff0cb820
bubnunoreka HOK
25 KonTponpras padora «KonebaHust 11 BOJTHBD) 1 https://m.edsoo.ru/f0cc6f8
36 omopomnoi cpene. Toueam orom 1 Brmiorera LOK
) https://m.edsoo.ru/ff0cd350
cBeta. JIyu cBera
37 cmera, Tocnpoene wsoGpaneri » maookon | Bubmoress LOK
) https://m.edsoo.ru/ff0cd4e0
3epkale
3% ofpueme. Moot yron nomor 1 Brmioresa LOK
’ https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaXKCHHS
29 JlaGoparopHas pabota «3mepenune 1 bubGimoreka [HOK
MTOKAa3aTelIsl MPEIOMIICHUS CTEKIIa) https://m.edsoo.ru/ffO0cd67a
o | e Mocmponme wpeneat o e | T
’ https://m.edsoo.ru/ffOcddle
JIUH3BI
31 JlaGoparopnast ~ pabora  «MccnemoBanue 1 Bbu6immoreka [IOK
CBOMCTB M300paKCHUI B JIMH33X» https://m.edsoo.ru/ff0cc6f8
Hucnepcus cBera. CoxXHBIH cOCTaB OEIoro butmmoreka [IOK
32 ceera. Ller. JlabopatopHas  paboTa 1 https://m.edsoo.ru/ff0cc6f8
«HabmoaeHne qucrepcuu cBeTay
33 Wurepdepennmst cBera. Judbpakius cBera. 1 Bubanoreka LHOK




JndpaknmonHas pemérka

https://m.edsoo.ru/ff0ced22

34 ITonepeunocts CBETOBBIX BOJIH. bubmmoreka [HOK
Tlonspu3artus cBera https://m.edsoo.ru/ff0cf02e
35 OnTnueckne mpuOOpPHI W yCTPOWCTBA H bubnmoreka HOK
YCIOBHS X O€30IacHOTO IPUMEHEHHS https://m.edsoo.ru/ff0cc6f8
36 exammen. Hoerysams enetuiammon eopu Bubmaorexs LOK
- ocly B P https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
37 OTHOCHUTENBHOCTh OJTHOBPEMCHHOCTH. Bubnunoreka HOK
3ame yIeHre BPEMEHHU M COKPAIIEHHE JUTUHBI https://m.edsoo.ru/ff0cfad?2
3% oot Coms sacew o oneprei buGorera LOK
HpL p https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUS TIOKOS
39 KonTtpomnpaas pabora «Ontuka. OCHOBBI bubnmoreka LHOK
CIEIUATbHON TEOPHUH OTHOCUTEIBEHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Popmyrna Ilmanka. OHeprus u bubanorexa LHOK
UMITYJIbC OTOHA https://m.edsoo.ru/ffOcfel6
A1 OtkpeiTHe U wuccienoBanue (orodddexra. Bubnunoreka LHOK
Omnpitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
42 g?lf;ileﬁHa q)gzogcg)c?;f)l;g‘(i)ema ygfa(m;?:{zz bubamorexa 1OK
. P https://m.edsoo.ru/ff0d015¢
rpanuiay Gotodddexra
43 Hasnenne ceera. Onwitel I1. H. JleOenera. Bubnnoreka LHOK
XuMHIECKOe JCHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
p | e yepns i e B 110K
p ) ’ A ’ https://m.edsoo.ru/ffOcc6f8
COJTHEYHasl OaTapesi, CBETO O]
45 Pemenne 3agau mno Teme «DJIEMEHTHI bubnnoreka HOK
KBAHTOBOU OIITUKHY https://m.edsoo.ru/ff0d0302
6| o T e Om T
PQOPA P - https://m.edsoo.ru/ff0d091a
IInanerapHas Mojieab aTOMa
47 TToctynater bopa bubmorexa ITOK

https://m.edsoo.ru/ff0dOafa




Wsnydenne u mornomeHue (OTOHOB IPHU

48 Mepexo/ie aToMa C OJHOTO YPOBHS DHEPTHH bubmorexa 1OK
pexone AHOTO 3P P https://m.edsoo.ru/ff0d0afa
Ha Apyroi. Bumel cnekrpos
BonnoBele cBoiictBa 4yactun. BonHbl 1€
Bpoitns. KopnyckynspHo-BoaHOBOI bubmmoreka HOK
49
nyamusM. CIIOHTaHHOE ¥ BBIHYXACHHOE https://m.edsoo.ru/ff0dOca8
W3ITy4YeHHEe
OTKpbITHE AINOAKTUBHOCTH. OnbIThI
50 Pe3ep ¢dbopna IEIOH ONIPENICIICHUIO  COCTaBa bubamorera [OK
POOpA pel https://m.edsoo.ru/ff0d0fd2
PaMoaKTUBHOTO H3ITyUCHHS
CpoiicTBa anbga-, 6era-, raMMa-u3IydCHUSI.
51 Bnusaue a,(Ill)I/IO’aKTI/IBH’OCTI/I Ha y)KI/IBHe bubamorexa LOK
p https://m.edsoo.ru/ffOcc6f8
OpTaHU3MBbI
OTKpbITHE NPOTOHA U HEUTpoHa. M30TOmBIL
57 Anbda-pacna. OJEeKTPOHHBIT u bubmmoreka HOK
MTO3UTPOHHBII Oera-pacra. INamma- https://m.edsoo.ru/ff0d1162
W3ITyUYeHHE
DHeprus CBsI3W HYKIIOHOB B sizipe. SnepHble
53 peakiun. SnepHbiii peaktop. I[lpoOiemsr, bubGimoreka [HOK
MEPCTIEKTUBBI,  DKOJIOTHYECKHE  ACIEKThI https://m.edsoo.ru/ff0d1356
SIIEPHOM SHEPTETUKU
OnemMeHTapHbIe YaCTHIIBI. OTKpBITHE
MO3UTpOHA.  MerTonpl  HaONIONEHUS |
s4 peructpanuu 3J€MEHTAPHBIX YacTHULL. bubGimoreka [HOK
Kpyrasii CTOJ «DyHIaMEHTaIbHBIE https://m.edsoo.ru/ff0d0e38
B3auMojelcTBusa. EnuHCTBO  (hr3MuecKoit
KapTUHBI MAPa
Oranbl pa3BUTHs acTpoHomuu. lIpukmagHoe
u MHUPOB HYECK Ha4YCHU
55 acT OHOMI/III;O 033]5)1: - 3(1223 Horo3 }fe6ae bubmorexa LIOK
4 ' A meA : https://m.edsoo.ru/ff0d1162
Co3Be3aus, SIpKHe 3BE3MBI, IUIAHETHI, HUX
BuANMoOe ABkeHne. ColHevHas cuctema
56 Connue. ConHeyHasi aKTUBHOCTb. MICTOUHUK bubnmnoreka OOK
sHepruu CoJHIIa U 3BE3] https://m.edsoo.ru/ff0d1356
57 3BE3MbI, WX OCHOBHBIE XapaKTEPUCTUKH. bubnunoreka OOK

3BE3 b1 TJIaBHOM MOCJIENOBATEIBHOCTH.

https://m.edsoo.ru/ff0d1162




Baytpennee crpoenme 38€31. CoBpeMeHHbBIE
MPENICTABICHUSI O  TPOUCXOXKICHUH |
sBomony ConHua u 3BE37
Mineunsii  Ilyre — Hama TamakTuka.
53 Tlonmoxenne wu  gBwkenne ConHia B 1 bubnnoreka HOK
Tlamaktuke. l'amaktukwm. YEpHBIC IBIPHI B https://m.edsoo.ru/ff0d1356
AMIpax TaJaKTHK
9 Bommoro mpe, Penmcronoe monyeenme, | Butmmorexa _ LIOK
' ' https://m.edsoo.ru/ff0d1162
MeraranakTuka
bubnmnoreka HOK
60 Hepemennsie mpobiaemMpl aCTPOHOMUH 1 https://m.edsoo.ru/f0d1356
61 Kontponbsnas pabota «DIeMeHTHI 1 bubmmoreka [HOK
aCTPOHOMHH M acCTPODUIHKI https://m.edsoo.ru/ff0d0fd2
O6obOmatonuii  ypok. Ponp ¢usukn wu
62 aACTPOHOMHUU B SKOHOMUYECKOH, 1 bubnmoreka LHOK
TEXHOJOTHYECKOH, COIMATBHON M ATHYSCKOU https://m.edsoo.ru/ffOcc6f8
chepax IeAaTenbHOCTH YelIOBEeKa
6 | n acrponowm s cospevenmon neyanoh | | bubmiorera LK
https://m.edsoo.ru/ff0d1162
KapTHHE MUpa
6 zcopumn n dopunpostn mpetcrastemi 0 | bubmoresa  LIOK
. https://m.edsoo.ru/ff0d1356
(uznveckoil KapTuHe MUpa
O6oO6matonuit  ypok. Mecto (hu3nyuecKoi
65 KapTHHBI MHpa B OOILEM Psily COBPEMEHHBIX 1 bubGimoreka [HOK
€CTECTBEHHO-HAYYHBIX MPEACTaBICHUM O https://m.edsoo.ru/ff0d0e38
pHupoJie
66 PesepBHBII  ypok.  MarautHoe — moJe. 1 bubnmotexa HOK
DJIeKTpOMarHuTHASI HH Ty KITHS https://m.edsoo.ru/ff0d1356
67 PesepBublii  ypok.  Onrtuka.  OCHOBBI 1 bubnmotexa HOK
CIICLMAJIbHON TE€OPUH OTHOCUTEIBLHOCTH https://m.edsoo.ru/ff0d0e38
63 Pesepubiit  ypok.  KBaHToBas  (pusmka. 1 bubnoreka HOK
DJNIEMEHTHI ACTPOHOMHUU U aCTPO(MU3UKHI https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB 110 68
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