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NMPUJIOKEHHUE
K OCHOBHOI 06pa3oBaTeIbHOMN POrpaMMe CPEIHEro 001Iero o0pa3zoBaHus
PABOYAS TIPOTPAMMA
1o yueOHOMY NpeAMETY
«PU3UKA»

Ha ypOBHE cpeaHero oduiero oopa3oBaHus
CpoK ocBoeHus iporpammsl: 2 roa (¢ 10 mo 11 kmacc)

Pa3paboTuuk nporpaMMal:
Beperennukosa U.B., yaurens Gpu3uku

MO Kapnusck, 2026 r.



Pabouas nporpamma o gusnke Ha YpOBEHb CpeAHEro 00IIero oopa3oBaHus
st obyuaromuxcs MAOY COIII Ne 16 pa3paboTraHa B COOTBETCTBHH C
TpeOOBAHMSIMU:

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

. npukaza Munnpocsemenus oT 31.05.2021 Ne 287 «O0 yTBepkAeHUH
dbenepaibHOTO TOCYJapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAApTa OCHOBHOTO
o011ero oOpa3oBaHus»;

. npukaza Munnpocemenus oT 18.05.2023 Ne 370 «O0 yTBepKAeHUH
dbenepanbHON 00pa30BaTEIHLHOM MPOrPaMMbl OCHOBHOTO OOIIETO 00Pa30BaHU»;

. npukaza Munnpocsemenuss ot 09.10.2024 Ne 704 «O BHeceHuu
M3MEHECHHI B HEKOTOpBIE NpHKa3bl MuHHCTEpCTBA mpocBemeHus Poccuiickoit
@enepauuy, Kacaromuecs  (QeaepalbHbIX — 00pa30BaTENbHBIX  IPOrPAMM
HayaJbHOro 00I1ero 00pa3oBaHKs, OCHOBHOI'O OOIIIET0 0Opa30BaHUsI U CPETHETO
o011iero oOpa3oBaHus»;

. npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O06 yTBepxaeHuu
[Topsinka opraHu3aMi U OCYIIECTBJICHHUS] 00pa30BATENIbHON NEATETLHOCTH IO
OCHOBHBIM  00IIe00pa30BaTeNbHBIM  MporpaMMaM —  00pa3oBaTebHBIM
nporpaMMaM HadajlbHOTO OOILEro, OCHOBHOTO OOIIET0 U CPEeIHEro OOIIEro
o0pa3oBaHUs;

. Konnenmuu npenojaBanusi yueOHOTo IpeMeTa;

. Konnenmuu skojoruueckoro o0pa3oBaHusi B cucTeMe OOUIero
oOpaszoBaHus;

. CII 2.4.3648-20 «CaHuTapHO-3MIUAEMHUOJIOTMYECKUE TPeOOBaHUSA K

OpraHW3alisIM BOCIMTAHHWS W OOYYEHHWsS, OTIbIXa W O3JOPOBJICHUS ACTCH WU
MOJIOJICKU», YTBEPKACHHBIX MMOCTAHOBIEHUEM TJIaBHOTO CAHUTAPHOTO Bpada OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «['uruennueckre HOpMaTUBBI U TPEOOBAHUS K
oOecrieueHnt0 0e30MacHOCTH W (W) OE3BPeAHOCTH IS YesloBeKa (PaKToOpoB
Cpelbl OOWTaHMs», YTBEPKICHHBIX IMOCTAHOBJICHHEM TJIABHOTO CAHUTAPHOTO
Bpaya oT 28.01.2021 Ne 2;

. y4eOHOTO TJIJaHa OCHOBHOTO 00IIer0 00pa3oBaHUs, YTBEPKICHHOTO
npukazom MAOY COHI Ne 16 ot 27.08.2026 Ne 237-1 «O BHECEHUM U3MECHEHUM
B OCHOBHYIO 00pa30BaTeIbHYIO IPOrpaMMy OCHOBHOTO OOIIIETO 00pa30BaHUs;

. denepanbHOl paboydeit mporpaMMbl IO y4eOHOMY MPEIMETY.

PaGouass mnporpamma OpHUEHTHpOBaHAa Ha  IICJIEBBIE  IPUOPUTETHI,
chopmynrpoBaHHBIE B (hesiepaabHOM padodeli mporpaMme BOCITUTAHUS U B paboueit
nporpamme Bocnutanust MAQOY 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 00Opa3oBaTesIbHOM IMporpaMmsbl, npeacraBieHHbIXx B PI'OC
COO, a Ttakxke c ydyeroM deaepanbHON paboueil mporpamMmbl BOCIUTAHUS U
KOHLEMIUKA TMpenojilaBaHusl yuyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3yIOIINX OCHOBHBIE
o0Opa3oBaTeNbHbIEC TPOrPAMMBI.

ConepxaHue mporpaMmbl MO (PU3MKE HampaBlieHO Ha (opMUpOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydarommuxcsa 10—11 kiaccoB npu 00yueHuun
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbLHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpeboBanusiM GI'OC COO k maHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METAlPEIMETHBIM pe3yJibTaTaM OOy4YEHUs, a TAKXKe
VYUTHIBAET HEOOXOJAMMOCTh peaIu3allii MEXKIPEIMETHBIX CBsizel (u3uku ¢
€CTECTBEHHO-HAYUYHBIMU YUE€OHBIMU NpeaMeTamMu. B Hell onpeenstoTcss OCHOBHBIE
1EeNU U3yd4eHUsl PU3NKK Ha YPOBHE CPEAHEr0 001Iero o0pa3oBaHus, MIIAHUPYEMbIC
pe3yJbTaThl  OCBOCHHMS Kypca (DU3UKH: JIMYHOCTHBIE, MeETamnpeIMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o Gpu3uKe BKIIOYALT:

. IUIaHUPYEMbIE Pe3yJIbTaThl OCBOCHHS Kypca (u3MKd Ha 0a30BOM
YpOBHE, B TOM YHCJIE MPEAMETHBIE PE3YJIbTATHI 110 T01aM 00YUCHUS;
. cojJiepKaHue yueOHOoTro npeaMera « Ou3ukay Mo rojgaM o0ydeHusl.

du3nka Kak Hayka O HauOolsiee OOIIMX 3aKOHAX MPUPOJBI, BHICTYyMas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. IKoapHBIN Kypc GU3NKN — CHCTEMOOOpa3yomuii
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, ITOCKOJIBKY (PU3MUECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3UYECKUX 3HAHWW  ONpeIelisseT XapakKTep H  pa3BUTHE
Pa3HOOOPAa3HBIX TEXHOJIOTHH B Chepe SHEPTETUKH, TPAHCTIOPTA, OCBOSHHUS KOCMOCa,
TIOJTYYCHUS HOBBIX MaTEPHAJIOB C 33JJaHHBIMHU CBOMCTBAMU U Ap. M3yueHue puznku
BHOCHUT OCHOBHOW BKJIQJ B ()OPMHPOBAHNE €CTECTBCHHO-HAYYHOW KApTHHBI MHpA
oOy4Jaroruxcs, B GOpMUPOBAHHE YMEHUN MPUMEHSATh HAYYHBIA METO]] MO3HAHUS
MIPY BBIMOJTHEHUU MU YUEOHBIX UCCIEIOBAHMIM.

B ocHOBy kypca (u3uMKu mjis YpPOBHSI CpeaHEro ooOIero oOpa3oBaHMS
MOJIOKEH pA UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIIBI €ro
MOCTPOEHUSI.



WNnes nenoctHocTd. B COOTBETCTBHM € HEW KypeC SIBIIETCA JIOTHYECKU
3aBEpIICHHBIM, OH COJEPXHUT MaTepual U3 BCEX pasleioB  (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.

WUnes rymanutapusanuu. Ee peanmsanus mnpeamnoiaraeT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (hU3MUECKONM HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUECKIMH, HPABCTBEHHBIMH
Y DKOJIOTUYECKUMU MTPOOIeMaMHu.

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 palMoOHAIBFHOTO MPUPOIONOIH30BAHUS U IKOJIOTHIECKOM 0€30MacHOCTH.

Crepx’HEBbIMU 3JIEMEHTaMU Kypca (DU3UKH Ha YPOBHE CpPEIHEro OOLIEro
oOpa3zoBaHus SBIAIOTCS (pu3nveckue Teopuu (GopMHpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUINYECKON TEOPUH, POIH (PYHIaMEHTAIbHBIX 3aKOHOB H
MPUHIIUIIOB B COBPEMEHHBIX MTPEICTABICHUSIX O PUPO/JIE, TPAHUIAX TPUMEHUMOCTH
TEOPHId JIJIs1 OTIMCAHMS €CTECTBEHHO-HAYYHBIX SIBJIEHUN U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN NOJX0/] B Kypce (PU3UKU peain3yeTcsi Mpexkie
BCEr0 3a CYET OPTraHU3alUU SKCIEPUMEHTAIBHON AESITENbHOCTH O0YyYaroIuXcCs.
J1i1st 6a30BOT0 YpOBHS Kypca (PU3UKHU — 3TO UCIIOJIB30BAHUE CHCTEMBI (DPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B MPOrpaMMe
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YUYEHHYECKUX MPAKTUUYECKUX padoT.
Boigenenre B yKa3aHHOM TiepedHe J1a0opaTOpHBIX padOT, MPOBOAMMBIX JIJIs
KOHTPOJISL U OLICHKH, OCYLIECTBJISIETCS yYaCTHUKaMU 00pa30BaTeIbHOrO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAaHUPOBAHUS U OCHalleHus kaOuHera ¢usuku. Ilpu
3TOM oOecreurBaeTcsi OBJaJeHUE OOYyYaloIMMUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUs, HCCICAOBAaHUS 3aBUCHUMOCTEH (U3MUECKUX BEIUYMH U
IIOCTAaHOBKY OITBITOB 10 TPOBEPKE MPEII0KEHHBIX TUIIOTES.

bonbiioe BHUMaHNE YACTACTCA pCIICHUIO PACUCTHBIX U KAYCCTBCHHBIX 3a/1a4.
HpI/I OTOM IJIA PACUYCTHBIX 3aAa4 IIPUOPUTCTOM SBIIAIOTCA 3aJadu C IBHO SaﬂaHHOf’I
@HSHHGCKOﬁ MOJCJbIO, IIO3BOJIAIOIINUC IIPUMCHATL HM3YUYCHHLIC 3aKOHbBI H
3aKOHOMCPHOCTH KaK H3 OAHOIO pasaciia KypcCa, TaK M HMHTCIPUPYSA 3HAHUSA H3
Pa3HLBIX Pa3JCiIOB. J_—[J'IH Ka4CCTBCHHELIX 3aJa4 IIPUOPUTCTOM SABJIAIOTCA 3aJlaHHA Ha



OOBbsICHEHHE TPOTEKAHUS (PU3NYECKHX SIBJICHUM M MPOIIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromre BbIOOpa (PU3NYECKOM MOJEIM ANl CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k wmMarepuanbHO-
TEXHUYECKOMY 00€CIIeUeHUI0 Y4eOHOro mpoliecca 6a30BbIi ypoBEeHb Kypca (GU3UKU
Ha YpPOBHE CpEIHEro oOmero o0pa3oBaHUs JOJDKEH H3y4aThCsl B YCIOBHUSAX
MpEeIMETHOr0 KaOuWHeTa (U3HKU WIM B YCIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HE0OX0aMMOe J1IabopaTopHOE OO0OpYAOBaHHME JJi BBINOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHUUYECKHX MPAKTUUECKUX PabOT U JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JlemoHCTpaninoHHoe o0opyaoBaHue (QopMUpPYeTCsT B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCIICOBAHUSI  M3y4YaeMbIX SIBJICHUW W  MPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlabopatopHoe 00OpyIOBaHHE [JII YYEHUYECKUX MPAKTHUUECKUX pabdoT
dbopMHpyeTCs B BUIE TEMAaTHYECKUX KOMIUICKTOB M 0OOECTICUMBACTCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTHYecKne KOMILIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJIE TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMHU 1IEJISIMU U3y4Y€HUSI PU3UKHU B 001IEM 00pa30BaHUHU ABJISAIOTCS:

. (dbopMUpOBaHHE HHTEPECA U CTPEMJICHHS 00YYarOIIMXCs K HAyIHOMY
U3YUYCHUIO TPUPOJBI, PA3BHTHE MX HMHTCIUICKTyaJlbHBIX W  TBOPYCCKUX
CIIOCOOHOCTEI;

. pa3sBUTHE MNPEACTABICHUA O HAy4YHOM METOAE TNO3HAHUA U
dbopMHpOBaHUE UCCIIEIOBATEIHCKOTO OTHOIICHHSI K OKPYIKAIOIIUM SIBIICHUSIM;

. dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa H3ydCHHUSI
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

. dbopmupoBaHUEe YMEHUW OOBSICHATH SIBICHUS C HCIOJIb30BAHHEM
(bU3MYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTR,;

. dbopmMupoBaHUE TPEACTABICHUN O poiu (GU3UKH IS Pa3BUTHUS

APYTUX €CTCCTBCHHBIX HAYK, TCXHUKH U TEXHOJIOTUH.

JlocTikeHre 3TUX 1efiel 00eCTieUrBaETCsl PEIICHUEM CISAYIOMUX 3a/1a4 B
mpoliecce u3yueHus Kypca (U3UK1 Ha ypPOBHE CPEHETO O0ITero oOpa3oBaHuUs:

. NpUOOpETeHUE CHUCTEMBbl 3HaHUKW 00 o0mux  Qu3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpHUAX, BKIOYAs MEXaHUKY, MOJEKYISIPHYIO
(bU3HKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HMKY U AJIEMEHTHI aCTPO(DU3HKY;



. dbopMHpOBaHUE YMEHUU TNPUMEHSATh TEOPETUUYECKUE 3HAHUS IS
00BsICHEHHUS (PU3NYECKHUX SBIICHUW B MPUPOJC W JUISI TPUHATHS MPAKTHICCKUX
pEILICHUN B OBCEIHEBHOW KU3HH;

. OCBOEHHE CIIOCOOOB PEIICHMS Pa3IMYHBIX 3a/1ad C SIBHO 3aJaHHOU
dbuznyeckoil MoJeNnbplo, 3a/1a4, MOAPAa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3/IaHuE
buznyeckoil Mozenu, aleKBaTHON YCIOBHSIM 33/1a4H;

. MOHMMaHUE  (PU3NYECKHMX OCHOB W  TPHUHIUIIOB  JICHCTBHS
TEXHUYECKUX YCTPOMCTB M TEXHOJOTHYECKUX MPOLECCOB, MX BIHSHUSA Ha
OKPY’KAIOLLYIO CPENy;

. OBJQJICHUE METOJaMH CaMOCTOSITEJIbHOIO  IUIAHUPOBAHUS W
npoBeeHusl  (U3MYECKUX  OKCIIEPUMEHTOB, aHallM3a W  HUHTEpIpeTaIiu
uH(pOopMaIuu, ONpeAeIICHHs IOCTOBEPHOCTH TOJYyYEHHOTO PE3yIbTaTa;

. CO3/JaHME  yCJIOBUM  JUIA  Pa3BUTUA  YMEHUHW  IPOEKTHO-
HCCIIEIOBATENIBCKOM, TBOPUECKOMU JIESITEILHOCTH.

Ha wn3yuenue ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE CPEIHErO OOIIEro
oOpazoBanus otBoguTcsa 136 yacoB: B 10-M kinacce — 68 yacoB (2 yaca B HEJIENO), B
11-Mm kiacce — 68 4acoB (2 yaca B HEJEINIO).

[Ipemyaraempiii B mporpamme 1o (u3uke MepeyeHb JTa0opaTOPHBIX H
MPAKTUIECKUX palbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHUTENIb JEIaeT BBIOOP
MpOBeNCHHUST JTa0OPATOPHBIX PabOT M OMBITOB C YyYE€TOM HWHIWBHIYaTbHBIX
O0COOEHHOCTEN 00yJaroNnuXCsl.

JIist peanuzai porpaMMbl  UCTIOJIB3YIOTCSl YUCOHHMKH, TOMYIIEHHBIE K
WCIIOJIb30BAHUIO TPU PeaTH3allid UMEIOIINX TOCYJApPCTBEHHYIO aKKPEIUTAIHIO
o0pa3oBaTeNbHBIX MPOTPAMM HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIETro, CPEIHETO
oOmiero oOpa30BaHUS OpPraHU3AIMSAMHU, OCYIIECTBISIIONIMMU 00pa30BaTEIbHYIO
JeATeNIbHOCTb, MPpUKa30M Munmnpocselienus ot 26.06.2025 Ne 495:

. ®dusuka, 10 knacc/ Mskumes I'.4., byxosues b.b., Corckuit H.H.
nox penakiueit [lapdentreBoit H.A., AxunonepHoe oOmiectBo «3marenbeTBo
"IIpocBenieHue"»;

. ®dwusuka, 11 xmace/ Mskumes I'.JI., byxosnes b.b., Yapyrun B.M.
non penakiueit [lapdentreBoit H.A., Akimoneproe ooOmiectBo «l3mareascTBo
"IIpocBenieHue"»;

DeKTpoHHBIE 00pa30BaTebHBIE PECYPCHI, TOMYIIICHHBIE K MCIIOJIb30BAHUIO
IpU pean3alui UMEIOIUX TOCYIapCTBEHHYIO aKKPEAUTAILMI0 00pa30BaTeIbHBIX
IporpaMM  HA4yaJlbHOTO  OOILEro, OCHOBHOTO OOWLIEro, CpeIHero OOIIero
oOpazoBanus npukazoM Munmnpocsenienus ot 18.07.2024 Ne 499:

. Ypoku o yuebnomy npeamety «DPusukayn 10 xkmacc, DI'AOY JIT1O
«Axanemus Munnpocsewmenus Poccnm;



. Ypoku no yuebHomy npeamety «Pusuka» 11 kmacc, DI'AOY II1O
«Axkagemuss Munnpocseuenus Poccuny;

Ilnanupyemble pe3yJibTaThl 0CBOEHUSI POTPAMMBbI

OcBoenne ydeOHOTO TpenMera «du3MKa» Ha YPOBHE CpPEIHETO OOIIeTro
oOpa3oBanus (0a30BbIN YPOBEHB) JOKHO OOECTICUUTH JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JInuHOCTHBIE pPe3yIbTATHI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS yUeOHOTO peMeTa «DU3nKay JOIKHBI
OTpaXkaThb TOTOBHOCTh M CIOCOOHOCTh OOYy4YarolUXCAd PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOrO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOIO
ONBITA U OMNbBITA JIEITEILHOCTH B MPOILIECCE PEeaTn3allii OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKOH MO3UIIMN 00YYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

[MPpUHATUC  TpaAULIHOHHBIX O6HJ;€‘-I€J'IOBC‘-I€CKI/IX I'YMaHUCTHYCCKUX )41
ACMOKPATHYICCKHUX HeHHOCTeﬁ;

TOTOBHOCTh BECTU COBMECTHYIO JESTEILHOCTh B MHTEpPECAX T'PaKIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

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

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

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UEHTUYHOCTH,
MaTPUOTHU3MA,;

IIEHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:



Cq)OpMI/IPOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUWA, 9THYCCKOI'O ITOBCACHU A,

CIIOCOOHOCTh OLEHWBATH CUTYAIlMI0 M MPUHUMATH OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M LIECHHOCTH, B TOM YHUCJE B
JEATEIIBHOCTH YYEHOTO;

OCO3HAHHUC JIMYHOT'O BKJIaZAd B IIOCTPOCHHUC YCTOﬁQHBOFO 6y,ZLYHICI‘O;
4) ICTETHYECCKOI'O BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUas SCTETUKY HAYYHOTO TBOPYECTBA,
npuUCyIero pu3nyeckoi Hayke;

5) Tpy10BOr0 BOCIIMTAHMS:

UHTEPEC K pazNuyHbiM cdepam NpodecCHOHATBLHON ACSITENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpPIIATh OCOZHAHHBINA BHIOOP
Oynyiien mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K 0OpPa30BaHUIO U caMOOOpPa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HM,

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh IKOJIOTHUYECKON KYJIbTYpPhl, OCO3HAHHE TJI00AIBHOTO
XapakTepa dKOJOTUIECKUX MPOoOIeM;

IJTAHUPOBAHUE U OCYILIECTBJICHUE JICMCTBUN B OKPYKAIOIIEH CpEE HA OCHOBE
3HAHUS LEJIeH YCTOWUYUBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacUIMpEeHHUE OMbITa JESITEIbHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO0 (PU3UKeE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HaHUC ILCHHOCTH Haquoﬁ ACATCIBHOCTH, T'OTOBHOCTL B IIPOLCCCC
HN3Yy4YCHUS (1)I/ISI/IKI/I OCYHICCTBIIATH MPOCKTHYIO K UCCIICAOBATCIILCKYIO JCATCIBHOCTD
HHIUBUYAJIbHO U B I'PYIIIIC.

MeTal'[peIlMeTHbIe pe3yJdbTarTbl



Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eifiCTBUS

Ba3oBble Jijornueckue 1eicTBUA:

. CaMOCTOSTEIILHO (POPMYJIMPOBATh W aKTyalU3UPOBaTh MPOOJIEeMY,
paccMaTpUBaTh €€ BCECTOPOHHE;

. OIPEIENIATh 1SN JACATEIBHOCTH, 337aBaTh MapaMeTpbl U KPUTCPUH
WX JTOCTHKCHHS,

. BBISBJISTh 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPHUBACMBIX
(U3HYECKUX SIBIICHUSX;

. pa3pabarbIBaTh IUTAH pEHICHUS TMPOOJIEMbl C YYETOM aHaln3a
UMEIONTUXCSI MaTEPHATbHBIX M HEMaTEPHAIBLHBIX PECypCOB;

. BHOCHTH KOPPEKTHBBI B JICSATCIBHOCTh, OIICHUBATH COOTBETCTBHE
PE3YJIBTATOB TIEJISIM, OLICHUBATh PUCKH ITOCJICICTBUH IeATEIHHOCTH;

. KOOPJAMHHUPOBATh M BBINOJHATH PaOdOTy B YCIOBHSIX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,

. pa3BUBaTh KpPEAaTUBHOE MBIIUICHUE TIPU PEIICHUH >KU3HEHHBIX
npo0iaem.

ba3oBble ucciiegoBarTe/bCKHeE AeiiCTBUS:

. BJIaJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU TOHATHSMHU U
MeToaMH (PU3NUECKON HAYKU;
. BJIaJICTh HAaBBIKAMH yYCOHO-HCCIICIOBATCIILCKOM M TIPOCKTHOM

NEeSATENIbBHOCTH B 00jacTu (U3HMKH, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IOMCKY METOJIOB PELICHUS 3aJa4 (PU3NYECKOTO COJAEpKaHUs,
MPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHUS;

. BJIAJETh BUAAMH JIEATEIBLHOCTH MO MOJYYEHHIO HOBOI'O 3HAHMS, €T
WMHTEpHpPETalUH, NpeoOpa3OBaHUI0 U TMPUMEHEHHIO B Pa3JIMYHBIX YYEOHBIX
CUTYaLMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;

. BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M M aKTyalIH3UpPOBATh
3a/ladyy, BBIIBUraTh THUIOTE3y €€ pEHIeHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeNNbCTBA CBOMX YTBEPXKICHUH, 3aJaBaTh NapaMETPhl U KPUTEPUH PELLICHUS;

. aHATM3UPOBATh MOJIYYCHHBIC B XOJIe PEUICHUS 3a7a4d Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBAThH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

. CTaBUTH U (POPMYJIUPOBATH COOCTBEHHBIE 3a7a491 B 00pa30BaTEILHOM
NEeSATEeILHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (PU3UKH;

. JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHUBATh MPUOOPETECHHBIN
OTIBIT;

. YMETh TICPEHOCUTh 3HAHMS IO (U3MKE B TPAKTHYCCKYIO 00JIacTh
KU3HEICITCIIbHOCTH;

. YMETh HHTETPUPOBATh 3HAHUS W3 Pa3HBIX IPEIMETHBIX 00JIacTei;

. BBIIBUTAaTh HOBBIC WJEH, MpeJiaraTh OPUTHHAIbHBIC IMOAXOIBI H

pelieHus;



. CTaBUTb NPOOJIEMBI M 33JauM, JOIYCKAIOIIHE abTEPHATUBHBIE
peLeHus.

Pabora c nuHpopmanueii:

. BJIAJCTh HABBIKAMH TOJyYeHHS HHPOpManuu  (U3HIECKOTO
COJICp)KaHUsl M3 HMCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECCTBIIATH
MOWCK, aHaJu3, CUCTEMATH3aIlMi0 M WHTEPIPETAUI0 WHOOPMAITUN Pa3TUIHBIX
BUJIOB U (hOPM TIPECTABICHUS;

. OIICHUBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

. WCITIOJIB30BaTh CPEACTBA MHPOPMAITMOHHBIX M KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOJIIoicHuEeM TpeOOBAaHUM SPrOHOMHMKU, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYpCcOCOEpEeKeHHUs, TMPABOBBIX M OJTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€301TaCHOCTH;

. co3/laBaTh TEKCTHl (U3UYECKOTO COJEPKAHUSA B  Pa3IMYHBIX
dbopmarax ¢ yueToM Ha3zHaueHUs MHGPOPMAIUU U 1IeJIEBOM ayJIUTOPHH, BBIOMpas
ONTUMAJILHYIO0 (OPMY MPEJCTABICHHUS U BU3yIM3alIUH.

KOMMyHI/IKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH:

. OCYILIECTBIIATh OOIIEHWE Ha ypokaxX (U3UKHM W BO BHEYPOUHOM
JIEeATEIILHOCTH,

. pacIio3HaBaTh MPEANOCHIIKH KOH(DJIMKTHBIX CUTyalluid M CMSATYaTh
KOH(JIUKTHI;

. Pa3BEpHYTO M JIOTMYHO H3JaraTb CBOIO TOYKY 3pEHUs ¢
WCIIOJIb30BaHUEM SI3bIKOBBIX CPE/ICTB;

. MOHMMATh M  HCMOJb30BaTh IMPEUMYIIECTBA KOMAHIHOW U
WHJMBUAYJILHOU PaOOTHI;

. BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX ACHCTBHUI C y4eTOM
OOIIUX UHTEPECOB U BO3MOKHOCTEN KaXKJIOTO UJieHa KOJIJIEKTUBA;

. MPUHUMATh 1I€JIM1 COBMECTHOM JEATENbHOCTH, OPraHW30BBIBATH M

KOOPJMHHUPOBATH JICUCTBUS IO €€ JOCTHKCHHUIO: COCTaBJISATh IUIAH JICWCTBUU,
pacnpenensiaTh poiM C YYEeTOM MHEHUN Y4YaCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl
COBMECTHOM paboTHI;

. OLICHUMBATh Ka4€CTBO CBOETO BKJIa/a U KaXJ0T0 YYaCTHUKA KOMaH/IbI
B 00U PE3yJIbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

. npejuiaraTb HOBbIE MPOEKTHI, OLICHUBATH UJIEU C TO3ULIMH HOBHU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

. OCYILECTBIISATh  MO3UTHUBHOE  CTpaTerMuyecKoe  IOBEJICHHE B
Pa3IMYHBIX CHUTYyalUsX, TMPOSBISITE TBOPUECTBO U BOOOpaKEHHUE, OBITh
WHUIIMATUBHBIM.

PerynsiTuBHBIE YHHBeEpCaJbHbIe YUeOHbIe 1elCTBUA

Camoopranusanus:



. CaMOCTOSITEJIbHO OCYLIECTBIIATh IIO3HABATEJIbHYIO NIE€ATEIbHOCTH B
o0nacTu PU3UKU U ACTPOHOMUH, BBIABIIATH IPOOIEMBI, CTABUTH U (HOPMYITHPOBAThH
COOCTBEHHEIC 3a/a4H;

. CaMOCTOSITENIFHO ~ COCTaBIISATh  IUJIAaH PEIICHUS PACUYETHBIX H
KaueCTBEHHBIX 3a/lad, IUIAaH BBIMOJTHEHUS MPAKTHUECKOH pabOThl C YyYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

. JIaBaTh OLICHKY HOBBIM CHUTYAIUsIM;

. pacuMpsTh pamMKd Y4eOHOro TMpeAMeTa Ha OCHOBE JIMYHBIX
MPEATIOYTCHUH;

. JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a PEILICHHUE;

. OIICHUBATh IPUOOPETEHHBIN OIIBIT;

. Croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSIBICHUIO DJPYIUIUU B

00JacTH (PU3HUKH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIH
YPOBEHb.

CﬂMOKOHTpOJIL, IMOIUOHAJIbLHbIN UHTE/JIEKT:

. JlaBaTb OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B
NEATENIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;
. BJIAJETh HABbIKAMH I103HABATENbHOW pe(IeKCHH KaK OCO3HAaHMS

COBEpIIAEMBIX JECHCTBUUA M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB H
OCHOBAHUII;

. HCIIOJI30BaTh MPUEMbl pedICKCUH JJIsl OLIEHKH CUTYalluu, BbIOOpa
BEPHOTO PELICHUS;

. YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO NMPUHUMATH PELICHUS T10
UX CHWXKECHUIO;

. IIPUHUMATh MOTHBBI U apTYMEHTHI APYTUX [IPU aHAJIM3E PE3YJIbTATOB
JIESITENBHOCTH;

. MPUHUMATH ce0sl, TOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

. IIPUHUMATh MOTHBBI U apTYMEHTHI APYTUX [IPU aHAJIM3E PE3YJIbTATOB
JIESITENBbHOCTH;

. MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mporecce moCTHKEHUS JTUYHOCTHBIX PE3YIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe JIsI YPOBHS CpPEIHEro oOIIero oOpa3oBaHUs Yy OOydYarOUIUXCs

COBEPIIICHCTBYETCS IMOIIMOHATBHBIH UHTEIUICKT, IIPEIOJIar AFO AN
c(hOpMHPOBAHHOCTH:
. CaMOCO3HaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh IMOHMMATh CBOC

HMOIIMOHAJIBHOE COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

. CaMOpPETYJIMPOBAHMSI, BKIIIOYAIOLIEIO  CaMOKOHTPOJb, YMEHUE
IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJallTUPOBATHCS
K SMOLIMOHAJIbHBIM U3MEHEHUSAM U MPOSIBISTh THOKOCTh, ObITh OTKPBITHIM HOBOMY;



. BHYTPEHHEN MOTHBAIMH, BKIIOYAIOIIEH CTPEMIIEHUE K JOCTHKEHUIO
eI U yCTeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh MCXOMS U3
CBOMX BO3MO>KHOCTEH;

. OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHWMATh AMOIIMOHAILHOE
COCTOSIHUE JIPYTUX, YUUTHIBATH €TO TP OCYIIECTBICHUHU OOIIECHUS, CTIOCOOHOCTh
K COYYBCTBUIO U COTIEPEKUBAHUIO;

. COIMAJIBHBIX HAaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTPAWBAThH
OTHOUIEHUS C JPYTUMU JIIOJbMHU, 3a00TUTHCA, MPOSBISATh UHTEPEC U pa3peliaTh
KOH(JIUKTHI.

IIpexMeTHBIE pe3yIbTATHI
10-1 Kiace

K koniy oOydenuss B 10-m kJj1acce npeameTHbIe pe3ysbTaThl Ha 06a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUIA:

. JEMOHCTPUPOBaTh Ha MpPUMEpPax poJib U MECTO (PU3UKU B
(bopMHpPOBaHUN COBPEMEHHOW HAYYHOUN KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOM
TEXHUKH U TEXHOJIOTHM, B MPAKTUYECKON IESITEIbHOCTH JIFOJIEH;

. YUUTHIBaTh TpPaHUIBl [PUMEHEHHS M3YyUYEHHBIX (U3MUECKUX
MoJieIeil: MaTepualibHas TOYKa, MHEpLUalbHasg CUCTEMa OTCYETa, a0COJIFOTHO
TBEPAOE TEJIO, UJCATBHBIN Ia3, MOJEIH CTPOCHUS T'a30B, JKUJIKOCTENH U TBEPABIX
TeJ1, TOUCYHBIN SJIEKTPUUECKUM 3aps]] pU pelIeHUH PU3NIECKUX 3a/1a4;

. pacrno3HaBaTh GU3HUECKUE SBJICHUS (TPOIIECChI) U OOBSCHATH UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJSPHO-KUHETUYECKON TEOpUU CTPOCHUS
BEIIECTBA W  JJEKTPOAVMHAMUKH:  PABHOMEPHOE W  PABHOYCKOPEHHOE
NPSIMOJIMHEWHOE IBM)KEHHE, CBOOOIHOE MaIeHUE TEN, JBUKEHUE M0 OKPYKHOCTH,
UHEepLUs, B3auMozeiicTBue tel, nuddy3us, OpOYHOBCKOE ABUKEHUE, CTPOCHHE
KUIKOCTEH W TBEpPABIX TeJl, HM3MEHEHHEe o0bema Tel TMpU HarpeBaHUU
(OXJMaxxJIeHuMn), TEIJIOBOE pPaBHOBECHE, MCIApEeHHE, KOHACHCAIMs, IJIaBJICHHE,
KpUCTaJUIM3alusl, KUTIEHUE, BIaKHOCTh BO3/lyXa, MOBBIIICHUE AaBJICHUS ra3a pu
€ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b MEXAY ITapaMeTpamMu COCTOSIHUS ra3a
B M30IIpolieccax, MEKTPU3aLus TeJ, B3aUMOJAEHCTBUE 3apsI0B;

. ONHUCHIBATh MEXAaHUYECKOE JABI)KCHHE, HCIOJIb3ys (QU3NUYecKue
BEJIMYUHBL: KOOPAUHATA, ITyTh, IEPEMEILICHHE, CKOPOCTh, YCKOPEHHUE, Macca Tena,
CWJIa, HUMIIyJIbC TE€Ja, KUHETUYECKas »HHEPIus, IOTCHIMAIbHAS 3SHEpIus,
MexaHuyeckass paboTa, MEXaHHYecKash MOIIHOCTb; MPH ONUCAHUU MPABHIBHO
TPaKTOBAaTh (DU3MUECKUNA CMBICT MCIOJNB3YEMbIX BEJIMYMH, MX OOO3HAUYEHHUS U
€AMHUIIBI, HAXOUTh (DOPMYJIbI, CBS3BIBAIOIINE TAHHYIO (PU3NUYECKYIO BEIMUMHY C
JPYTUMU BETMYMHAMY;

. ONMKCHIBATh M3YUYECHHbIC TEIUIOBbIE CBOMCTBA TENl W TEIUIOBbIE
SBJICHUS, UCHOJB3ys (PU3MUECKHE BEIMYMHBL: JABJIICHUE Tra3a, TEMIEpaTypa,
CpPEIHsAsI  KHHETUYECKas DHEPrusl  XaOTHYECKOrOo  JIBJKEHHSI  MOJIEKYJ,
CPEHEKBAJPATUYHAs CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS



sHEprus, padbora raza, Ko3Q(UIHUEHT MOJIE3HOTO ACUCTBUS TEIIOBOTO JBUTATENS;
IpU ONHUCAHUM TPABUIBLHO TPAKTOBATh (PU3MUECKUH CMBICT HCIOJIB3YEMbBIX
BEITMYMH, WX OOO3HAYCHHUS W EIUHUIIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINEC
JTaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMHU BETUIMHAMM,

. ONHUCHIBATh HU3YUYEHHBIC JJICKTPUUYECKUE CBOMCTBA BEIECTBA W
AJIEKTPUYECKUE sBICHUS (MIPOIIECCHI), WCMIONB3Ys (PU3NYECKUE BEITUMYUHBI:
AIEKTPUUYECKUI 3apsifl, SIEKTPUUECKOE TO0JIe, HANPSHKEHHOCTD TMOJIs, TOTEHIMA,
Pa3HOCTh TMOTEHIIMAJIOB; IMpPH OINUCAHWU TPaBUIBHO TPaKTOBaTh (U3UUECKUN
CMBICIT HUCIIOJIb3yEMbIX BEIUYMH, UX OOO3HAYEHUS U E€IUHUIIbI; YKa3bIBaTb
bopMysbl, CBA3BIBAIONIME JAHHYI0 (U3MYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

. aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SBICHUS, HCIHOJIb3YS
bu3nyeckue 3aKOHbI U MPHUHIUIBL: 3aKOH BcemMupHoro tarotenus, I, I u III
3aKoHbI HpI0TOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUH, 3aKOH COXPaHECHUS
UMITYJIbCA, IPUHITUIT CYTIEPIIO3UIIMN CHUJI, TPUHIUIT PABHOIPABUS MHEPIUATIBHBIX
CUCTEM OTCYETa, MOJEKYJISPHO-KMHETHYECKYIO0 TEOpPUIO CTPOEHUS BEIIECTBA,
ra3oBbIC 3aKOHBI, CBSI3b CPEHEH KMHETUYECKOW HPHEPTUU TEIIOBOTO JIBHXKCHUS
MOJIEKYJ ¢ aOCOIOTHOM TEMIIepaTypoul, MEepBbIi 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpaHEHUsl SJIEKTPUYECKOro 3apsna, 3akoH KysoHa, mpu 3TOM pasinyaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0 MaTEMAaTUYECKOE BHIPAXKEHHUE U yCIOBUS
(rpaHuIel, 06J1aCTH) MPUMEHUMOCTH;

. OOBSCHATh OCHOBHBIC TPHUHIUIBI JIEUCTBUSI MAIIWH, MPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3iuyaTh YCIOBHS UX O€30MMaCHOTO MCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

. BBITIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAHUIO (PU3MUECKUX SIBICHHM
U TPOILIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHH, MPU 3TOM
dbopmynupoBaTh MpoOieMy/3aady ¢ TUIOTE3y YYEOHOro SKCIEpUMEHTa,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO O0OpYJOBaHUS, MPOBOJUTH OMBIT U
bopMyIHpOBaTH BHIBOIHI,

. OCYILECTBIISITh TMPSMbIE W KOCBEHHBIE H3MEPECHUS (DPU3NUECKUX
BEJIMYMH, [IPX 3TOM BBIOMPATh ONTUMAJIBHBIN CITOCOO U3MEPEHUSI U UCII0JIH30BATh
M3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN;

. UCCIIEIOBATh 3aBUCUMOCTH MEXIy (GU3MYECKUMHU BEJIUYMHAMH C
MCIIOJIb30BaHUEM TPSIMBIX U3MEPEHU, TP 3TOM KOHCTPYUPOBAaTh YCTAHOBKY,
(bUKCUpPOBATH PE3YNHTATHl TOJYYCHHOW 3aBUCUMOCTH (PH3WYECKUX BEIMYUH B
BU/JIe TAOJIUII U TPa(UKOB, A€NIaTh BEIBOBI MO Pe3yJIbTaTaM MUCCIICI0BAHMS;

. coONoaTh MpaBwia O€30MacCHOTO TpyAa TMpPH  IPOBEACHUH
WCCJIEIOBAHUM B paMKax yu4eOHOTO dKCIIEPUMEHTA, YIeOHO-UCCIIeI0BATEILCKON U
MPOEKTHOW JIESITEIBHOCTH C HCIOJIb30BAHUEM HM3MEPUTEIIbHBIX YCTPOWCTB H
71a060paTOPHOTO 000PYIOBAHUS;

. pelaTh pacueTHbBIC 3aJ]a4u C SIBHO 3aJaHHOMN (PU3nUecKoil MOJENbIO,
UCIIOJIB3YSl (PU3NUYECKHUE 3aKOHBI M TPUHIIUITBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a71aul
BBIOMPATh (PU3NYECKYIO MOJIEIIb, BBIACIITh (PU3NYECKHE BEIIMYUHBI U (POPMYIIBI,
HEOOXOMMBbIE JJIsi €€ pPEelIeHUs, MPOBOJUTh PACUEThl U OLICHUBATh PEATbHOCTH
MOJIyYEeHHOTO 3HAYeHUS (PU3UUECKOUN BEJIMYUHBI,



. pemiaTh  KAa4eCTBEHHBIC  33Ja4d:  BBICTPauMBaThb  JIOTHYECKHU
HENPOTUBOPEUYUBYIO LEMOYKY PACCYXKIACHUN C ONOPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHHUS;

. UCIIOJI30BaTh IPU pEUIEHUWU YYEOHBIX 3a/ad COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYpPUPOBAHUS, HHTEPIPETALIUU
U TIPEJICTABJICHUS y4eOHOU U HAYYHO-TIOMYJISIPHON MH(POPMAINH, TOJTYYSHHON U3

pPa3sTUYHBIX ~ HMCTOYHUKOB,  KPUTHYECKH  AQHAIM3UPOBATH  IOJIy4aEMYIO
nHpopMaIuio;
. IPUBOJIUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOCKHBIX yUCHBIX-

(GU3MKOB B pa3BUTHE HAYKU, OOBSICHCHHE IPOIECCOB OKPYIKAIOUIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

. UCITIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMU
KU3HM JUJIsi oOecriedeHusi 0e30MacHOCTH Mpu OOpalieHuu ¢ MpudopaMud U
TEXHUYECKUMHU YCTPOUCTBAMH, I COXPAHECHHS 37I0POBbSI M COOJIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJCHHS B OKPY>KaIOIIEeH cpeie;

. paboTaTh B TPYIIE C BHIMOTHEHUEM PA3IMIHBIX COIMATLHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYMIBI, PAMOHAIBHO PaCHpeNeisiaTh OOSI3aHHOCTH W
TJIAHUPOBATH IEATEILHOCTh B HECTAHIAPTHBIX CUTYAIMIX, aIEKBAaTHO OIICHUBATH
BKJIAJT K&XKJOTO U3 YIACTHUKOB TPYIITHI B PEIICHUE pACCMAaTPUBAEMOM MPOOIIEMEI.

11-i kiaace

K koniy oOyuenuss B 11-m KJjacce npeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00yHaIOIIUXCSI YMEHUMN:

. JEMOHCTPpUPOBATh Ha TMpUMEpax poJib U MeCTo (QU3MKU B
dbopMHUpOBaHUY COBPEMEHHOW HAYYHON KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOMN
TEXHUKHU U TEXHOJIOTMH, B IIPAKTUUYECKON JESITEIBHOCTH JIOJIEN, UEITOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTUHBI MUPA;

. VUYUTHIBATh TPAHUIBI MPUMEHEHUS M3YUYEHHBIX  (PU3MUECKUX
MOJENEN: TOYEYHBIM DJIEKTPUYECKUN 3apsii, Jyd CBETa, TOYEYHBIM HMCTOYHUK
CBETa, S/IEpHAs MOJIEJIb aTOMA, HYKJIOHHASI MOJIEJIb aTOMHOTIO Si/Ipa MPHU PEIICHUN
bu3nUecKux 3aaay;

. pacno3HaBarh (pu3nMUecKue ABieHUs (IPOUECChl) U OOBACHITH UX Ha
OCHOBE 3aKOHOB JJICKTPOJMHAMHUKH M KBAHTOBOM (DUBUKH: DJIEKTpUYECKas
MPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JECUCTBUS TOKA,
B3aUMOJICHCTBUE  MAarHUTOB,  JJICKTPOMAarHuTHas  WUHAYKIUSA,  JCHCTBHE
MarHdTHOTO TMOJSi Ha TMPOBOJHUK C TOKOM MW JIBUKYIIMICS  3apsf,
AJIEKTPOMArHUTHBIE KOJICOAHWS W BOJHBI, MPSIMOJIMHEWHOE PACIpPOCTPAHCHHE
CBETa, OTPAKEHUE, MpejoMiieHrne, naTepdepeHts, nudpakiaus U moaspu3anus
CBeTa, IHUCTEPCHs cBeTa, oTodmekTpuieckuii 3¢ dexT (hororddekr), cBeToBOC
JIaBJICHHE, BOBHUKHOBEHHE JIMHEMYATOr0 CIIEKTPa aToMa BOAOPOa, €CTECTBEHHAs
Y UCKYCCTBEHHAs paIMOAKTUBHOCTb;

. ONMKCHIBATh HW3YYEHHBIE CBOWCTBA BeIIeCTBa (AJIEKTPUUECKUE,
MarHUTHBIE, ONTHYECKHE, AJIEKTPUUECKYIO MPOBOJAMMOCTb PA3MUYHBIX Cpea) U



AIIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI), UCTONb3Ysl (PU3NYECKHE BEIUYUHBI:
AIEKTPUYECKUI 3apsll, CUjla TOKA, AIEKTPUUYECKOE HANPSHKEHHE, dJIEKTPUUYECKOE
COIIPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMANOB, 3JEKTPOABMKYIIas cuja, paboTa TOKa,
WHIYKIUST MarHUTHOTO moJjsi, cuia Awmrmepa, cuia JlopeHiia, MHAYKTUBHOCTh
KATyLIKH, 3HEPrusl 3JEKTPUYECKOIO0 M MATHUTHOTO MOJEH, MEePUOJ U 4YacToTa
Koie0aHuil B KoOJeOaTeNIbHOM KOHType, 3apsii W Ccuja TOKa B TMIPOIEcce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KoJieOaHWid, (OKYCHOE pacCTOSHHE U
ONTUYECKasl CUJIa JIMH3BI, MPU OMHUCAHUM TMPABUIBHO TPAKTOBATH (HU3UUECKUI
CMBIC]I HCIIOJIb3yEeMbIX BEJIMYMH, MX OO0O3HAUYE€HUS] M EIUHMUIIbI, YKa3bIBaTb
bopMysbl, CBA3BIBAIONIME JAHHYI0 (U3MYECKYI0 BEIUYUHY C JAPYTUMH
BEJTMYMHAMU;

. ONUCHIBATh U3yUYCHHBIE KBAHTOBBIC SIBJICHUS U POLIECCHI, UCIIOIb3YS
bu3nUecKue BEIMYUHBI: CKOPOCTb AJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI U
4acTOTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUOJ MOTypaciaaa, SHEPTUs CBI3U
aTOMHBIX SJIEP, NPU OMUCAHUM NPABUIBHO TPAKTOBATh (PUBMUECKHI CMBICT
UCIIOJB3YEMbIX BEJIMYMH, UX O0O3HAYEHUSI U €UHUIIbI, YKa3bIBaTh (HOPMYIIbI,
CBA3BIBAIOLIME JAHHYI0 (PU3NYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMM,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUMHBI,

. aHAIM3UPOBaTh (PU3UYECKHE TMPOLECChl W SBIEHUSA, HUCHOJbB3YS
(du3nYecKue 3aKOHbl M NPHUHLMIBL 3aKOH OMa, 3aKOHBI MOCIEI0BATEIBHOIO U
MapajuielIbHOTO COEIMHEHUS MPOBOJHUKOB, 3akoH Jlxoyns—JleHua, 3akoH
ANEKTPOMArHUTHOM MHYKIINH, 3aKOH MNPSIMOJIMHENHOTO PAaCIIPOCTPAHEHUS CBETA,
3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI MPEJIOMIICHUSI CBETA, YPAaBHEHUE DWHILITEHHA
st porordexTa, 3aKOH COXpaHEHHUs DHEPTUM, 3aKOH COXPAHECHHS] MMITYJIbCA,
3aKOH COXPAHEHHS SJIEKTPUUECKOTO 3apsijia, 3aKOH COXPaHEHUSI MAaCCOBOTO YUCIIA,
noctynatel bopa, 3akOH paJMOaKTUBHOTO pacmaga, MpU ITOM pas3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAXKEHHUE U yCIOBUS
(rpanuIbl, 00J1aCTH) NPUMEHUMOCTH;

. OMpEeNeNATh HaNpaBJIE€HUE BEKTOpa HHIYKIMU MAarHUTHOTO TOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuibl JIopeHiia;

. CTPOUTh M ONUCHIBaTh H300pakKeHUE, CO3[aBAEMOE IUIOCKUM
3€pKajoM, TOHKOU JIMH30M;

. BBITIOTHSATH SKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3NUECKUX SBICHUIN
U TPOILIECCOB C HMCMIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUM: MPU HTOM
dbopmynupoBath MpoOJeMy/3amady ¥ THUNOTE3y YYeOHOTO OSKCIEPUMEHTA,
coOupaTh yCTaHOBKY W3 MPEJIOKEHHOTO OO0OpYJOBaHUS, MPOBOIUTH OMBIT U
(GbopMyIHpPOBATH BHIBO/IHI,

. OCYIIECTBJISTh TPSIMbIE W KOCBEHHBIE H3MEpPEHHUS (HU3UIECKUX
BEJIUYMH, IPY ATOM BBIOUPATH ONITUMAJIBHBIN CIIOCOO M3MEPEHUS U UCTIOIB30BaTh
M3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN;

. UCCJIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEIMYUH C UCTIOJIb30BAHUEM
NPSMBIX W3MEPEHUN: MNpPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpOBAThH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEJIIMYUH B BUJE TaOIUI] U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIIEeI0BAHNUS;



. coOmofaTte MpaBuia 0€30IIaCHOrO TpyAa TMpU  IPOBEACHUM
WCCJIEIOBAHUN B paMKaX y4eOHOr0 3KCIEPUMEHTA, YUEOHO-UCCIEN0BATENBCKON U
IPOEKTHOM JIESATEIbBHOCTU C HCIIOJIb30BAHUEM HW3MEPUTEIbHBIX YCTPOWCTB H
71a00paTOPHOTO 000PYIOBAHUS;

. peraTh pacueTHbIE 3aJ]a4M C SBHO 3aJaHHOW (PU3NUECKON MOJIENbIO,
UCTIONB3YS (PU3MUecKHe 3aKOHBI M TPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 33/1a4U
BbIOHpaTh (PU3NUECKYIO MOJEIb, BRIICIATh (PU3NUECKHE BETUYUHBI U (POPMYJIHL,
HEOOXOJMMBIE JUJIsl €€ PELIeHMs], IIPOBOJUTh PACUYEThl U OLIEHUBATH PEaIbHOCTh
HOJIyYE€HHOT'0 3HaueHus (PU3NUECKOI BEIINUNHBI;

. pemiaTh  KAa4eCTBEHHBbIE  3aJa4d:  BBICTPAaMBaTh  JIOTHYECKHU
HEIIPOTUBOPEUYMBYIO LIENOYKY PACCYXKACHUM C ONOPOM Ha M3y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHMUS;

. UCIOJB30BaTh IPU PEUICHUM YYEOHbIX 3a7ad COBPEMEHHBIE
WH(OPMAMOHHBIE TEXHOJIOTUHU JJISI IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
Y TIPE/ICTABIICHUS YUEOHOW U HAyYHO-MOMYJISIPHON HH(POPMALIUH, TOTYYEHHOUN U3

pa3NUYHBIX ~ MCTOYHUKOB,  KPUTHUYECKHM  AHAIU3UPOBATH  IOIYYAEMYIHO
UH(pOpMaIHIO;
. OOBSACHATH MPUHUUIIBI TEUCTBHS MAIIUH, TPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3nuyaTh YCIOBUS UX OE30MaCHOTO UCIIOIH30BAHNS B TOBCETHEBHOM
KU3HH,

. MPUBOJIUTH PUMEPHI BKJIaJa POCCUUCKUX U 3apyOC)KHBIX YUCHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MHUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

. UCIIOJI30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3UKE B TOBCEIHEBHOM
KU3HHM JIJIsi oOecriedeHusi Oe30MacHOCTH Mpu OOpalieHud ¢ MpudopaMud U
TEXHUYECKUMU YCTPOUCTBAMHU, JIJII COXPAHEHUS 3/I0POBbSI M COOJIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIeH cpejie;

. paboTaTh B TPYIINE C BHIMOTHECHUEM PA3IMYHBIX COIMATBLHBIX POJIEH,
IJIAaHUPOBATh PabOTy TPYMIBI, PAMOHATIBHO PaACHpeNesiaTh OO0SI3aHHOCTH W
TJIAHUPOBATH JIEATEILHOCTh B HECTAHIAPTHBIX CUTYAIHIX, aIEKBAaTHO OIICHUBATH
BKJIAJT K&XKJIOTO U3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMaTPUBAEMON TIPOOIEMBL.

Conep:kaHnue y4eOHOro npeamMera
10-ii kaacc

Pa3znen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O TO3HAHUA



dusnka — Hayka o mpupone. HaydHble METOJbl NMO3HAHUS OKPY’KAIOLIETO
mupa. Poib skcrieprMenTa v Teopur B IpoIecce NO3HAHUS IPUPOIbL. DKCIIEPUMEHT
B (U3HKe.

MOI[GJ'II/IpOBaHI/Ie (1)I/I3I/I‘ICCKI/IX SIBJICHUM U IIpOLCCCOB. Hay‘-IHLIC T'IIOTC3HEI.
du3nYeCcKue 3aKOHbI U TCOPHUH. rpaHI/IHLI IMPUMCHUMOCTHU (I)I/IBI/ILIGCKI/IX 3aKOHOB.
HpI/IHHHH COOTBCTCTBHA.

Ponp u mMecto ¢pusuku B (HOpMHUPOBAHUHM COBPEMEHHOW HAYYHOW KapTHHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

JleMoHCTpauuu

AHanoroBple M LHU(PPOBBIE H3MEPUTEIBHBIE MNPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3zgen 2. Mexanuka
Tema 1. Kuuemaruka

Mexanuueckoe aBmxeHre. OTHOCUTEIbHOCTh MEXAHMYECKOIO JIBHKECHHS.
Cucrema orcuera. Tpaekropus.

ITepemenienue, CKOpPOCTh (CpemHsSsi CKOPOCTb, MTHOBEHHasi CKOPOCTH) MU
YCKOpEHHE MaTepuaJbHOW TOUYKH, WX IMPOEKIIMM Ha OCH CHCTEMBI KOOpIWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PABHOYCKOPEHHOE MNPSIMOJUHEHHOE ABMXEHHE. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHUs, NyTH U MepeMelIeHUs
MaTepHaJIbHONW TOYKH OT BPEMEHHU.

CBobosHOE TIasieHne. Y CKOpeHHE CBOOOIHOTO MaICHUS.

KpuBonuneitHoe  nBuxkeHue. JIBKEHHME MaTEpUANIbHOM TOYKH IO
OKPY>KHOCTHU C MOCTOSSHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTb. [lepros u yactora obpamenus. LleHTpocTpeMuTeTbHOE YyCKOPEHHE.

TexHuueckue YCTpOI;‘ICTBa U IIPAKTHYCCKOC IIPHUMCHCHHUC. CIIMAOMCTDP,
ABUIKCHUC CHApAA0B, HCITHBIC U PEMCHHBIC IICPCAaduu.

JleMoHCTpauuu

. Mopgens cucremMbl  OTCYETa, WJUIKOCTPALUs KUHEMAaTHYECKUX
XapaKTEPUCTUK JBHKCHUS.

. [IpeobpazoBanne  JOBMKEHHM C  HCIOJIB30BAaHHUEM  IPOCTHIX
MEXaHU3MOB.

. [Tanenue Ten B BO3AyX€E U B pa3pe’KEHHOM IPOCTPAHCTBE.



. HabGnronenue aBmxeHUs Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY
Y TOPU30HTAJIBHO.

. N3mepeHne ycKkopeHus: CBOOOJHOrO MaieHHs.

. HampaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

YyeHnueckuit SKCIepUMEHT, J1abopaTopHbie PabOTHI

. N3yyeHne HEPAaBHOMEPHOrO MABWKEHUA C UEIbIO0 OINPEICIICHUS
MTHOBEHHOU CKOPOCTH.
. HccnenoBanre COOTHOLICHUSI MEXY MyTSIMU, NIPOUICHHBIMHA TEJIOM

3a TOCJEAOBATENbHBIC PAaBHBIE MPOMEXKYTKA BPEMEHHU IPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

. N3ydyeHne NBMKEHUS IApUKa B BA3KOM )KUIKOCTH.

. N3ydenne nBUXKEHUS Tella, OPOIICHHOTO TOPU30HTAJIBHO.

Tema 2. lunamuka

[Ipyammn  otHOcuTenbHOCTM  [amunes. IlepBeni  3axkoH  HbroroHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cuil. Bropoit 3akon HeroToHa
JUI. MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuanbHbIX TOYEK.

3akoH BcemupHOro TtaAroteHusi. Cuna Tsoxectd. llepBas kocMuveckas
CKOpPOCTb.

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

Tpenue. Bunabl Tpenus (1okosi, CKoybkeHus1, kaueHust). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHHUS U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuiia cOnpOTUBIIEHUS MPU JIBUXKEHUU TeJia B AKUJKOCTU UIIU Ta3e.

HOCTyrIaTeHbHOC H BpaliaTCJIbHOC ABHUKCHHUC a0COJIFOTHO TBCPAOIro TCJa.

MOMEHT CcuJIbl OTHOCHUTEIBLHO OCH BpallCHM. IInmeyo cunel. YciaoBus
PAaBHOBCCHA TBEPAOI'O TCIA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MNPUMEHEHUWE: MOIIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

JleMoHCTpauuu

. SIBneHue nHepLHm.

. CpaBHEHHE MacC B3aUMOJAECHCTBYIOIIUX TE.
. Bropoi 3axkoH HeroToHa.

. N3mepenne cuil.



. CroxxeHue cui.

. 3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

. HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U MAJCHUH.
. CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

. VYcnoBus paBHOBeCHs TBEPAOIo Telia. Buabl paBHOBECHS.

YyeHnueckuit SKCIIepUMEHT, J1a00paTopHbIie PabOTHI

. N3yuenue aBuKeHUs OpycKa 10 HAaKJIOHHOW MJIOCKOCTH.

. HccnenoBanre 3aBUCUMOCTH CHJI  YIPYTOCTH, BO3HHMKAIOIIMX B
IpyXUHE U PE3UHOBOM 00pa3siie, OT UX AePopMaIiii.

. HccnenoBanne yciaoBUil paBHOBECHS TBEPIOTO TeJa, HMEIOIIETO OCh
BpalICHUS.

Tema 3. 3akoHBI COXpaHeHHS] B MeXaHUKeE

NmMmynsc maTepuanbHONM TOYKH (Tena), CUCTEMBbl MAaTEpUAJIbHBIX TOYEK.
NMmysibc CHIIBI U MU3MEHEHHE HMMITYJIbCa TeNd. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE IBHKEHUE.

PabGora cribl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi mMaTepHalibHOM TOuku. TeopemMa 00 M3MEHEHHUU
KMHETHUYECKOU YHEPTUMU.

[Torenunanpuas DHEPIUsl. [Morenumanpuas DHEPTHS yIpYyro
nedopMupoBaHHOM NIPYy>kUHBL. [loTeHIMaNbHAS YHEPTHS TeJla BOJIU3H IOBEPXHOCTH
3eMIn.

HOTGHHI/IaJ'IBHBIC n HCTIOTCHIIUAJIBHBIC CHIJIBI. CBs3b pa6OTBI
HCTIOTCHIIMAJIBHBIX CHUJI C U'BMCHCHHCM MEXaHUYECKOU 9HCPIruu CUCTEMBI TCII. 3aKoH
COXpaHCHUA MEXaHHUYECKOM 9HCPIuu.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckre ycTponCTBa M MPAKTUYECKOE NMPUMEHEHHUE: BOJIOMET, KOIIEp,
NPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.

JleMOHCTpauuu

. 3aKOH COXpAaHEHUS UMITYJIbCA.

. PeakTuBHOE IBMI)KECHHUE.

. [lepexoq NOTEHIUATLHON YHEPTrUU B KHHETUYECKYIO U 0OpaTHO.

Y4eHnueCcKuil IKCIEPUMEHT, TaOOpaTOpHbBIE PadOTHI



. N3yuenue aOCONIOTHO HEYyNpyroro yjapa ¢ TIOMOIIBIO JBYX
OJIMHAKOBBIX HUTSHBIX MAaSTHUKOB.

. HccnenoBanue cBSI3U pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKOM
JHEPrUM Teja Ha PUMEPE PACTIKEHUS PE3HHOBOIO KIYTa.

Paznen 3. Modsekyasipaasi Gu3nKa 1 TEPMOJAMHAMUKA
Tema 1. OcHOBBI MOJIEKYJISAPHO-KMHETHYECKON TEOPUHU

OCHOBHBIE MOJOKEHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICHCTBUSL YacTHUIl BelIecTBAa. MoJenu CTpOEHUsI Ta30B, KUIAKOCTEH U
TBEPJIBIX TeJ U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

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

Mopens wupeanbHoro raza. OCHOBHOE ypaBHEHHE  MOJIEKYJISPHO-
KMHETHUYECKOW TEOpPUH HACAIbHOrO raza. AOCONIOTHAash TeMIliepaTypa Kak Mepa
CpellHel KWHETUYECKOM SHEpPruM TEIUIOBOTO JBMKEHHS vacTtul rasa. [llkama
temriepatyp KenbpBuna. ['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamneiipona.
3akon [lanpToHa. M30mpoliecchl B UACaIbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe TpeacTaBiIeHHWE H30MPOIECCOB: H30TEpMa, H30X0pa,
nu3o0apa.

TexHHUECKHE YCTpOHCTBA M MPAKTHUECKOE TMPHMEHCHHE: TEPMOMETD,
Oapomerp.

JleMoHCcTpanuu

. OneITBI, TOKAa3bIBAIOIIME JUCKPETHOE CTPOSHWE  BEIIECTBA,
dboTorpaduu MOJIEKYJT OPraHUYECKUX COSTUHEHUM.

. OmnwiThl 10 MU Py3UN KUAKOCTEH U Ta30B.

. Monens 6pOyHOBCKOTO ABUKECHUS.

. Monaens onbita llITepHa.

. OneIThI, JOKA3bIBAIOIIME CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aUMOJCHUCTBUA.

. Monenb, WITIOCTpUpPYIONMIAs TPHUPOAY JABJICHHS Ta3a Ha CTEHKH
cocyJa.

. OnBITHI, WILTIOCTPUPYIOIINE YPABHEHHUE COCTOSIHUS HJICaTLHOTO Ta3a,
W30ITPOIIECCHI.

Y4eHnueCcKuil IKCIEPUMEHT, TAOOpaTOpHbIE PadOTHI



. Onpenenenue Maccel BO3[yXa B KJIACCHOM KOMHAT€ Ha OCHOBE
U3MEPEHN 00beMa KOMHATBI, JaBJICHUS U TEMIEPATYPbI BO3/1yXa B HEM.

. HccnenoBanre 3aBUCUMOCTH  MEXKIY IapaMeTpamMH COCTOSHHS
Pa3peKEHHOIO Tasa.

Tema 2. OCHOBBI TEPMOJAMHAMUKH

TepmonnHamuueckass cucteMa. BHYTpeHHsIS SHEPrus TEpMOAUHAMUYECKON
CUCTEMBI U CIOCOOBI €€ n3MeHeHus1. KoinuecTBo TemoTsl U padbota. BHyTpeHHss
JHEPrus  OAHOATOMHOIO  MACAIBHOrO  rasa.  Buuel  Temonepenavu:
TEIUIONIPOBOJAHOCTb, KOHBEKIIUS, U3JIy4eHHUE. Y I€JIbHAS TEIUIOEMKOCTh BEILIECTBA.
Konn4ecTBo TEMIOTHI U TEIIONepesaye.

[Tonsitue 06 amuabaTHOM mpouecce. llepBblii 3aKOH TEPMOTUHAMUKH.
[IpumeHeHnue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoieccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpatmMocCcTh Po1IeCCOB B IPUPOJIE.

TennoBele  MamwuHbl.  [IpuHOMOBI ~ ACHCTBHS  TEIUIOBBIX — MAalIMH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBBIX MaiinHax. Koa(p@UIHUEHT Moie3HOro
nevctBus TtemoBoil mamuHbl. [ukn KapHo u ero kond@dUIMEHT MOJIE3HOTO
JENUCTBUS. DKOJIOTHUYECKUE MPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHHUK, KOHAUIIMOHED.

JleMoHCTpauuu

. W3meHeHne BHYTPEHHEH 3HEpruu Teia MpPHU COBEPUICHUU PaOOTHI:
BBUIET MPOOKHU U3 OYTHUIKU MO IEWCTBHEM CKATOT0 BO3/lyXa, HarpeBaHue agupa
B JJAaTYHHOU TpyOKe ImyTeM TpeHHs (BUACOAEMOHCTPALINS).

. 3MeHeHre BHYTPEHHEH SHepruu (TemmepaTypbl) Tela IpHu
Terionepeaaye.

. OnwIT 0 aAKabaTHOMY PaACIIMPEHUIO BO3/TyXa (OMBIT C BO3AYITHBIM
OTHUBOM).

. Monenu mapoBoil TypOWHBI, JBUTATENsI BHYTPEHHETO CTOpaHus,

PEaKTUBHOIO JBUTATEII.
VYyeHnueckuit SKCIIepUMEHT, J1a00paTOpHbIE PaOOTHI

. N3mepenne yaenbHOou TENI0EMKOCTH.

Tema 3. Arperatnble cocTosiHUs BelecTBa. Ma3oBble MePexo/bl



[TapooOpazoBanue u koHneHcauus. Mcnapenue u kunenue. AOCOMIOTHAS U
OTHOCHUTENIbHAS BJIAXKHOCTh BO3AyXa. HacelmeHHbId map. YenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUSI OT JABJICHHUS.

TBepnoe teno. Kpucraminueckue u amopgHsbie Tesa. AHU30TPOINHS CBONCTB
kpucrtamuioB. JKunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBieHue u
KpUcTayuM3anus. Y aefbHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHue TEII0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa N IPAKTHYCCKOC IIPUMCHCHUC. TUTPOMCTDp H
IICUXPOMCTP, KAJIOPHUMCETP, TCXHOJOIMH ITOJIYYCHHUA COBPCMCHHLIX MATCpPHUAJIOB, B
TOM YHCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTHUH.

JleMoHCcTpanuu

. CBolicTBa HACBIIEHHBIX NIAPOB.

. Kunenve npy NnOHM>KEHHOM JaBJICHUU.

. Crioco0bl U3MEpEHUs BIaKHOCTH.

. HabOmronenue HarpeBaHus M IUIABJICHUS  KPHUCTAJUIMYECKOTO
BELICCTBA.

. JleMOHCTpanus KpUCTAIIIOB.

VYyeHnueckuil SKCIepUMEHT, J1abOpaTOpPHbIE PAOOTHI

. N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.
Pa3znen 4. JiaekTpoguHaMuKa

Tema 1. DuekTpocraTnka

ONeKTpu3anus Tell. DJEKTpUYeCKuid 3apsn. JlBa BUIA DIIEKTPUUYECKHUX
3apsiioB. [IpOBONHMKHM, TUAIEKTPUKU W TOTYNPOBOJHUKH. 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsija.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil 25ieKTpUUeCcKUii 3apsia.
Onektpuueckoe rmosie. HanpsbkeHHOCTh  3iekTpuueckoro mnojs.  [Ipuniun
CYIEPIIO3ULUN BJICKTPUUYECKUX MOJIEH. JIMHUM HaNpsKEHHOCTH AJIEKTPUYECKOTO
TOJISL.

Pabora cun anekrtpocratuueckoro  mojs.  [lorenmman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM MW AMDNEKTPUKU B IJIEKTPOCTATUYECKOM TIOJIE.
JndiexTpruyeckas IpOHUIIAEMOCTb.

OnextpoeMkocTb. KoHaeHcaTop. DIEKTPOEMKOCTh INIOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHIEHCATOopa.



TexHHUecKue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHUE: HIIEKTPOCKOIL,
3NIEKTPOMETP, INNEKTPOCTATHUECKass 3allluTa, 3a3eMJIEHHE 3JIEKTPONpHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

JlemoHcTpanuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMmopenicTBre HAANEKTPU30BAHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTuuecKas 3amuTa.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH TTIOCKOTO KOHJIEHCATOPA OT IIONIA U

IUIACTHH, PACCTOAHUA MCKAY HUMU U I[I/IBJIGKTpI/ILIeCKOI\/'I IMPOHUIIACMOCTH.

BHCpFI/I}I 3aPsPKCHHOI'O KOHACHCATOpPA.

VY4yeHnueckuil SKCIIepUMEHT, JIaDOpaTOPHBIE PAOOTHI

M3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. IlocToOAHHBIN 3J1eKTPUYeCKNH TOK. TOKM B pa3IMYHBIX cpeaax

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHMUSI DJICKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 yuacTKa L.

9HCKTpI/I‘ICCKO€ COIIPOTUBJICHHUC. VY nennHOE COIIPOTHUBJICHUC BCIICCTBA.
HOCHGHOB&T@HBHOG, napaui€jibHOC, CMCITIAHHOC COCANMHCHHUEC ITPOBOJIHUKOB.

PaGota »snextpuueckoro Toka. 3akoH Jlxoyms—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUXKYILAsl CUJIa U BHYTPEHHEE CONPOTUBIICHHE MCTOYHUKA TOKA.
3axoH Oma 11 OTHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. Kopotkoe 3ambIkaHue.

OJIEKTpOHHAasi ~ MPOBOJAMMOCTh  TBEPAbIX  METAUIOB.  3aBHCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonympoBomuuku.  CoOCTBEHHass W TNPUMECHass  MPOBOAMMOCTD
noJIynpoBogHUKOB. CBoMCTBa p—n-niepexoa. [omympoBoHUKOBBIE TTPUOOPHI.

DOneKkTpuyeckuid TOK B  pacTBOpax M paciulaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS AUCCOLUALMS. DIIEKTPOIIU3.



OnexkTpuyeckuid TOK B Tazax. CaMoCTOSATENbHBIM M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [Inazma.

TexHHuecKkre yCTpPOMCTBAa M MPAKTUYECKOE IPUMEHEHHE: aMIEpMETp,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH JAHO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN IMO/, FralbBaHUKA.

JleMoHcTpanuu

. M3mepenne CUilbl TOKA U HaIIPSKEHUS.

. 3aBUCUMOCTh CONPOTUBIICHUS LWIMHIPUYECKUX IPOBOJHUKOB OT
JUTUHBI, IUIOLAAH TIOIIEPEYHOI0 CEYEHU U MaTepralIa.

. CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

. [IpsiMoe n3mMepeHue 3NMEKTPOABHKYIIEH criibl. KOpOTKOE 3aMbIKaHNe
raJIbBAHUYECKOI'O 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

. 3aBHUCHUMOCTB CONIPOTHUBIIEHUS METAJIOB OT TEMIIEPATYPBI.

. [IpoBOAMMOCTB 3IEKTPOIUTOB.

. W ckpoBoii paspsa U IPOBOJAUMOCTb BO3yXA.

. OHOCTOPOHHSSI TIPOBOUMOCTD AHOJIA.

Y4yeHn4ueckuit SKCIIepUMEHT, JIa0OpaTOpHbIe PabOTHI

. W3ydeHne cMEIaHHOTO COSTMHEHHSI PE3UCTOPOB.

. V3mepeHne JIIeKTPOABMKYIICH CHJIBI HCTOYHHKA TOKAa W €Tro
BHYTPEHHETO COMPOTHUBIICHUSI.

. HaGmronenue amextpoiusa.

MeknpeaMeTHbIe CBS3H

N3yuenue kypca Gpusnku 0a30Boro ypoBHs B 10-M Kjacce OCylIECTBIISIETCS C
YYETOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

MexXnpeaMeTHbIE TOHSTHUS, CBSA3aHHBIE C M3YYCHHEM METOJOB HAYyYHOTO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TEeOpHs, HAOII0ICHHE, SKCIIEPUMEHT, MOJISIUPOBAHNE, MOJIEIb, H3MEPCHHE.

MareMatuka: penieHiue CuCTeMbl YpaBHEHUH, JInHelHas GyHKMs, napadoa,
runepOosa, ux rpa@ukd M CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIHMH: CHUHYC,
KOCHUHYC, TAaHI€HC, KOTaHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKIIMHU HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonorus: Mexanndeckoe NBIKEHHE B KUBOW mpupoae, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPTraHU3MOB (BUIBI TEILIONIEPEIayH, TEIJIOBOEC PABHOBECHE),
DIIEKTPUYECKUE SIBJICHUS B )KUBOW MPHUPOJIC.



XUMus: AUCKPETHOC CTPOCHUE BCIICCTBA, CTPOCHHUEC aTOMOB M MOJICKYJI, MOJIb
BCUICCTBA, MOJIAIpHAs MacCa, TCIIJIOBBIC CBOMCTBA TBEPABIX TCII, H(HHKOCTCﬁ Hn 1ra3os,
SJICKTPHUYCCKHC CBOMCTBA MCTAJIIIOB, SJICKTPOJUTUICCKAA Jucconuanusd,
TraJIbBaHHKaA.

['eorpadusi: BnaxHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

TexHonorus: npeodpa3oBaHUE ABUKEHUN C MCIOJIb30BAHHMEM MEXaHU3MOB,
y4eT TpPEHUS B TEXHHUKE, MOJIIMIHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET U JIp.), ABUTATEb BHYTPEHHETO CrOpaHus,
napoBasi TypOuHa, ObITOBOM XOJOIUIBHUK, KOHJAUIIMOHED, TEXHOJIOTUU MOTYYEHUS
COBPEMEHHBIX MAaTE€pHalOB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH,
AIEKTPOCTATUYECKAS 3allHUTa, 3a3€MJIEHUE JIEKTPONPHOOPOB, KCEPOKC, CTPYUHBIN
IPUHTEP, AJIEKTPOHArpeBaTelIbHbIe MPHOOPHI, NEKTPOOCBETUTENbHbBIE MPUOOPHI,
raJIbBaHUKA.

11-ii knace
Pa3znen 4. JiaekTpoagMHAMMKA
Tema 3. MarautHoe moJjie. JJIeKTPOMATHUTHAS HHAYKIUS

[locrossHHBIE ~ MarHuThl.  B3auMmonmeincTBHE  NOCTOSHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bekrop MarnuTtHONM wuWHAYKnMH. [IpuHIMD cynepnosuuun
MAarHuTHBIX MOJieW. JIMHMM MarHUTHOM MHAYKUMW. KapTWHa NUHUNA MarHUTHON
WHIYKIWH TOJIA IOCTOSHHBIX MarHUTOB.

MarautHOE mNoOJIE TPOBOJHHUKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHuTHOTO TOJIA JUIMHHOTO IIPSAMOIO IPOBOJHHMKA U 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmonencTBue npoBOJHUKOB C
TOKOM.

Cuna Amriiepa, ee MOZyJIb U HaIlpaBJICHUE.

Cuna JlopeHiia, ee MOAyJIb U HalpaBJieHUE. J{BUKeHNE 3apyKEHHOM YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHUE DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BekTOpa MAarHUTHOM
UHAYKOUU. OJEKTPOABIKYLIAs Cuila HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu @apanes.

BuxpeBoe »snekTpuueckoe moje. DJIEKTPOABWXKYIIAs Cujila HHAYKIUUA B
MPOBOJAHUKE, JIBIXKYIIEMCS TTOCTYMATEIHHO B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.



NHnykTuBHOCTh. SBIeHME CaMOMHIAYKUMH. OJIEKTPOABIIKYIAsS CHUJIa
CaMOUHTYKIIHH.

SHGPFI/IH MArdvTHOI'O IT0JIAA KaTYIIKH C TOKOM.
SHCKTPOMaI‘HI/ITHOG I10JI€.

TexHuyeckne yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHME: ITOCTOSHHBIE
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOIABUTaTENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS [1€Yb.

JlemoHcTpanuu

. OmneiT Dpcrena.

. OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TIOJIEM.

. JIvHUYM MHIYKIMA MAarHUTHOTO TTOJISL.

. BzaumopericTBre 1BYX NPOBOJHUKOB C TOKOM.

. Cuna Ammnepa.

. JlenictBre cuiibl JIOpeHI1a Ha MOHBI SJIEKTPOJIUTA.

. SIBneHue 37IeKTpOMariHuTHOM UHIYKIIWH.

. [IpaBuo Jlenua.

. 3aBUCHUMOCTD AJIEKTPOJBUKYIIEH CHJIbl HHAYKIIMM OT CKOPOCTH
W3MEHEHHSI MAarHUTHOI'O MOTOKA.

. SIBeHME CAaMOMHTYKIIMH.

YyeHnueckuil SKCIepUMEHT, J1a00paTOpHbIE PAOOTHI

. N3yyeHne MarHuTHOIO TIOJI KATYIIKU C TOKOM.
. HccnenoBanne neiCTBUSA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.
. HccnenoBanue sIBIEHUA 3JICKTPOMAarHUTHON MHIYKIWH.

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

KonebarenrHasts cucrema. CBOOOIHBIE  MEXaHHUYECKHE  KOJIEOAHMS.
["apmonnyeckue konedanus. [lepuon, wacrora, amrmumryga u ($aza koseOaHUU.
IIpy>XrHHBIN MasATHUK. MareMaTU4eCKUl MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanwmii. [IpeBparenne sHeprUM NPy TAPMOHUYECKUX KOJICOAHMSIX.

KonebGarenbupiii koHTYp. CBOOOJHBIE SJEKTPOMArHUTHBIE KOJICOaHUS B
UJCATBHOM KOJIeOAaTeIbHOM KOHTYpEe. AHAJOTHS MEXKIYy MEXaHMUYEeCKUMU U
ANEKTPOMArHUTHBIMU KoJiebanusiMu. dopmyna TomcoHa. 3akoH coxpaHEeHUs
HHEPrUU B UJI€ATBHOM KOJIeOATEIHbHOM KOHTYDE.



IIpencraBieHue o 3aTyxarlux KojieOaHusX. BoIHY)KIeHHbIE MEXaHUYECKUE
koseOanusi. Pezonanc. BeiHyKaeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUSI.

Ilepemennblii Tok. CHHyCOMIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYJHOE M JEWCTBYIOIIEE 3HAYECHHUE CWIBI TOKA M
HaIIPSDKCHUS.

Tpauchopmarop. IlpousBoacTBo, nepenada u NOTpeOICHUE IICKTPUUECKOM
DHEPrur. DKOJIOTMYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHEepruu. KymnbTypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuueckue YCTPOﬁCTBa U IIPAKTHYCCKOC IIPHUMCHCHUC! BJIGKTpI/I‘-IGCKI/Iﬁ
3BOHOK, I'CHCPATOP IICPCMCHHOI'O TOKA, JIMHHUHA 3JICKTPOIICPCAAYIN.

JleMoHCcTpanuu

. HccnenoBanre mapaMeTpoB KoJeOaTeIbHONW CUCTEMBI (TIPYKUHHBIH
WM MaTEeMaTUYECKUN MasSTHUK).

. Hab6mronenue 3aTyxaromux KojaeOaHui.

. HccnenoBanrie CBOMCTB BBIHY X ICHHBIX KOJIEOAHUN.

. HabGmronenne pezonanca.

. CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

. OcuuwinorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HAIpPSKEHUS OT
BPEMEHU) JIs1 3JIEKTPOMATHUTHBIX KOJIEOaHUIA.

. Pe3onaHc npu nmocieaoBaTeIbHOM COSAMHEHUN PE3UCTOPA, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

. Mogens TUHUYU AJIEKTPOTNIEpPEeaayuH.

Y4yeHn4uecKkuit SKCIIEPUMEHT, JIa00paTOpHBIC PaObOTHI

. HccnenoBanre 3aBUCUMOCTH MEPUOJIa MaJIbIX KOJeOaHHWM rpy3a Ha
HUTH OT JUIMHBI HUTU U MaccChl rpy3a.
. HccnenoBaHne NMEPEMEHHOIO TOKA B LENU M3 IOCIEI0BATENBHO

COEMHEHHBIX KOHJICHCATOPAa, KaTYIIKHA U PE3UCTOPA.
Tema 2. MexaHn4eckne U 3JIeKTPOMATHUTHBIE BOJIHbI

Mexanuueckue BOJIHBI, yCJlOBHS pactpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHuss W JJMHA BOJHBL. [lomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nuppakuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtaiusa BektopoB E, B, V B anexktpoMaruuTHol BosiHe. CBoOMCTBa



AJIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepenus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[ITkama 3;IeKTPOMAarHuTHHIX BOJIH. [[puMeHEHNE 3IIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMIIBI pagUOCBSI3U U TeaeBUACHUA. Pagnonokanus.
DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHuueckue ycCTpOHCTBa M NPAKTUYECKOE IMPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl MAarHOCTUKAa B TEXHHUKE M MEIUIIMHE, pajaap,
paguoNpPUEMHHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

JleMoHCcTpanuu

. OO0pazoBaHue U pacnpoCTpaHEHUE ONEPEUHBIX U MPOI0JIbHBIX BOJIH.

. KoneOmromeecs Te10 Kak HCTOUHUK 3BYKa.

. Habmroienue oTpakeHus U NpeioMICHHUSI MEXaHUUECKHUX BOJIH.

. Habmonenune natephepeHunn u 1uppakini MEXaHUYECKUX BOJIH.

. 3BYKOBOW pE30HAHC.

. HabGnronenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYI0M
Y 4aCTOTOM KOJIeOaHUH.

. HccnenoBanre CBOWCTB JJEKTPOMATHUTHBIX BOJIH:  OTPaXKEHUE,

IpesioMJIeHUE, MOIspu3auus, Judpakums, UHTephepeHIIHs.
Tema 3. OnTuka

I'eomerpuueckas ontuka. IIpsiMonuHENHOE pacnOpoOCTpaHEHHE CBETA B
OJHOPOJIHOM cpene. JIyd cBera. ToUeUHBI HCTOYHUK CBETA.

OTtpakenne cBeta. 3aKOHBI OTpaykeHus cBeTa. [locTpoeHue n3o00pakeHui B
IIJIOCKOM 3€pKaJe.

IIpenomiieHne cBeTa. 3aKOHBI TPEIOMIIEHUS CBETA. AOCOJIIOTHBIN OKAa3aTelNb
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. IlpenenbHbIl yroj IT0JIHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcust ceeta. CioKHBIN cocTaB Oenoro cBeta. [IBerT.

CoOuparomyie W pacceuBaroniue JuH3bL. ToHKass JsmH3a. DOKycHOE
paccTosiHue W ONTUYecKas cuila TOHKOW JuH3bL. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JaBaeMoe€ JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUUECKON ONITUKH.



BonnoBas ontuka. HHtepdepenuns cBera. KorepeHTHble HCTOYHHUKHU.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HMHTEpP(EPEHIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. [AudpakuvoHHas pemietka. YciloBHE€ HaOIIOACHUS
IJIaBHBIX ~MaKCHUMyMOB TIpM  TaJE€HUU MOHOXPOMATHYECKOrO0 CBeTa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspusanus cBera.

TexHuueckue YCTpOﬁCTBa N IPAKTHYCCKOC IIPUMCHCHHUC: OYKH, JIYIIa,
(bOTOElHHapaT, HpOGKHI/IOHHBIﬁ arapar, MHKPOCKOII, TCJICCKOII, BOJIOKOHHAasA
OIITHKaA, III/I(I)paKI_[HOHHaH peUICTKaA, IIOJIAPON .

JleMoHCcTpannu

. [TpsimonuHeHOE pacnpoCTpaHEHHE, OTPaKEHHWE U TMPEIOMIICHHUE
cBeTa. OnTudeckue npudopsl.

. [TontHOE BHyTpeHHEe oTpakeHue. MoJienb CBETOBOIA.

. HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.

. Mojenu MUKpOCKOTIa, TEIECKOIIA.

. Hab6monenue natepdepennu cBera.

. Hab6mronenune nudpakxium ceera.

. HaGmronenue nucnepcuu cBera.

. [Tomydenue ciekTpa ¢ MOMOIIBIO PU3MBI.

. [ToyyeHue ciexTpa ¢ MOMONIbI0 AUPPAKIUOHHON PELIETKH.

. Habmronenue nmossipusanuu cBeTa.

Y4yeHn4uecKuit HSKCIIEPUMEHT, JIa00paTOpPHBIC PaObOTHI

. N3mepenure nokazaresns npeioMeHUs CTeKIIa.
. UccnenoBanrie CBONCTB U300paKEHUHN B JTMH3aX.
. HalGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCHTEJIbHOCTH

I'panuubl  IPUMEHMMOCTM — KJIaCCMYECKOM  mexaHuku.  Ilocrysartsl
CIIeLIMaJIbHOW TEOPUU OTHOCUTEIIBHOCTU: NHBAPUAHTHOCTH MOJYJII CKOPOCTH CBETA
B BaKyyMe, IIPUHLNI OTHOCUTEIIBHOCTH DHUHIITEHHA.

OTHOCHUTETBHOCTh OJITHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU M COKpaIllCHUE
JIJTUHEL.

9HCpFI/I}I U UMITYJIbC pCHHTHBHCTCKOﬁ JaCTHUIbI.



CBs13b MacChlI C 3Hepmeﬁ U UMITYJIbCOM pCH}ITHBHCTCKOﬁ qaCTHUIBI. BHCpFI/I}I
ITIOKOA.

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

®oronbsl. Dopmyina [lnanka cBa3u s3HEpruu POTOHA C €70 YACTOTOU. DHEPTHS
U UMITYJIbC (OTOHA.

OtkpeiTre U uccnenoBanue potodpdexra. Onbitel A. I'. CtoneToBa. 3aKOHbBI
dotorpdexra. YpaBHenue OiHmTeitHa s hoTodPdekra. «KpacHas rpanuiay
dboToarddexra.

JlaBnenmne cBera. OnbeiTel I1.H. JIcOenena.
XUMHUYECKOE NeHCTBHUE CBETA.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MpUMEHEHHUE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

JleMoHCTpauuu

. ®oTo3(PheKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
. HccnenoBanue 3ak0HOB BHELIHETO (poToa(dekTa.

. CBeToauon.

. Conneunas Oarapest.

Tema 2. CTpoenne aTroma

Mogens aroma Tomcona. OnbiTel Pesepdopnia mo paccesHuiO o -4acTHIL.
[lmanerapnas momens aroma. lloctynater bopa. M3nydyenue u morionieHue
(GOTOHOB MpU MEpexoje aToMa C OJHOIO YPOBHSI 3HEPIMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp YpOBHEW SHEPTUM aTOMaA BOJAOPOA.

BonnoBele cBoiicTBa yactull. Bomusl e bpoinsa. KopnyckyiisipHO-BOIHOBOM
JyaJu3M.

CnoHTaHHOE U BBIHY>KACHHOC M3JTYYCHHUC.

TexHuueckne yCTPOMCTBA M IPAKTUUYECKOE IPUMEHEHUE: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

JlemoHcTpanuu

. Mopnens onsita Pesepdopra.
. OmnpeneneHye JIMHBI BOJHBI JIa3epa.



. HabGnronenue iMHeHyaThIX CIIEKTPOB U3ITyUEHHUS.
. Jlazep.

Y4eHnueCKuil IKCIEPUMEHT, TaOOpaTOpHbBIE PadOTHI
. HabGmronenue mmHe4aToro crekTpa.
Tema 3. ATomHOe AP0

OKCIEpPUMEHTBI, JOKA3bIBAIOIINE CIIOXKHOCTh CTpoeHUust snapa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pe3epdop/a 1o onpeeneHuto coctaBa paJuoakTUBHOTO
u3nyuenusi.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaIMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE npoTOHA M HeWTpoHa. HykinoHnHas monens siapa I'eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio saapa. M30Torsl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TO3WUTPOHHBIN Oera-pacnan. [lamma-
U3JIyyeHue. 3aKOH PaJuoaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHblie cuibl. Jlegext macchl sapa.
SnepHble peakunu. Jlenenue u CUHTE3 s1Iep.

Anepnswiii peaktop. TepmosimepHsii cuHTe3. [IpoGiieMbl W TEPCIEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metoabl HAOJIIOACHUS U PETUCTPAIIMU AJIEMEHTAPHBIX YaCTHII.

@yH/IaMEHTAJIbHbIE B3aUMOJEUCTBUS. EAMHCTBO (U3MUECKOW KapTUHBI
MHpa.

TexHudeckue ycTpoicTBa M MpakTUUECKOE MPUMEHEHHE: JO3UMETp, KaMepa
Buinbcona, siiepHbIil peakTop, aToMHast Oomoa.

JleMoHCTpauuu

. CueTynK HOHU3HPYIOIINX YACTHUL.

YyeHnueckuit SKCIepUMEHT, J1ab0paTOpHbIe PaObOTHI

. HccnenoBanre TpeKOB 4acTHIL (10 TOTOBBIM (GoTorpadusim).

Pa3znen 8. DiaeMeHTBI ACTPOHOMUM U ACTPOPUIUKHU



Oransl pa3BUTHs acTpoHoMuu. [IpukiagHoe 1 MEPOBO33pPEHUECKOE 3HAUCHHUE
ACTPOHOMHH.

Bun 3BesmHoro neba. Co3Be3gusi, SPKUE 3BE3Ibl, IMJIAHETHI, UX BUANMOC
JIBUOKCHHE.

CoaHeuHas cucTeMma.

Connne. ConmHeyHass akTUBHOCTh. McTounuk sHeprun ConHUA W 3BE3..
3Be3/1bl, UX OCHOBHBIE XapAaKTEPUCTUKHU. JlnarpaMma «CHEKTpaJIbHBIA KJacc —
CBETUMOCTBY». 3B€3/bl IJIaBHOM IIOCJIEIOBATEIBHOCTH. 3aBHUCHMOCTh «Macca —
CBETHUMOCTBY» Ul 3BE€3] IJIaBHOW IIOCJIENOBATEILHOCTU. BHyTpeHHee cTpoeHue
3Be31. COBpEMEHHBIE NPEJACTABICHUSA O MPOUCXOXKACHUU U 3Boaronnu ConHuoa u
3BE3/1. JTallbl JKU3HU 3BE3].

Mueunsiii [Iyte — Hama ['amaktuka. Ilonoxxenue m nBuwxkenue ConHLA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UepHbIE ABIPHI B SApax
rajgakTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:1a. Pazberanue ramakTuk.
Teopus bonpiioro B3peiBa. PemKTOBOE M3ITydeHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.
Hepemennsie mpoOaeMbl aCTPOHOMHH.
YueHnuueckue HaOIIOICHUS

HaOnronenus: HEBOOPY>KEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN I ONPENeNIeHUs MOJI0XKEHUsI HEeOECHBIX 00bEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us CeBEepHOro NoayIapus U ipKUe 3BE31bI.

Habnronenus B Teneckon JlyHsl, mianet, Mieunoro Ilytu.
O0o0maromniee MOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHH B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHON M ATHUECKOM cpepax AesITeNIbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HAy4YHOH KapTHHE MHUPA, poJib (PU3MUECKON TEOpUH B
dbopMHpOBaHUY MPEICTABICHUN 0 (PU3NUECKON KapTUHE MUPA, MECTO (PU3UYECKON
KapTUHBI MHUpa B O0mIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABICHUM O IPUPOJIE.

MexnpeaMeTrHbie CBA3H



N3yuenue kypca Gusnku 0a30Boro ypoBHs B 11-M Kacce oCylIecTBISIETCS C
YYETOM COJEPKATEIbHBIX MEKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

MG)KHpGI[MCTHI)Ie IMOHATHA, CBA3AHHBIC C H3YUYCHUCM MCTOIOB HAYYHOI'O
IIO3HaHHUs:. SBJICHHUC, H&y‘lHLII?I q)aKT, THUIIOTC34a, (1)H3H‘{€CK8,$I BCJINYMHA, 3aKOH,
TCOpU:I, Ha6JII-O,ZIeHI/I€, SKCIICPUMCHT, MOACINPOBAHUC, MOACJIb, ©3MCPCHUC.

MareMatrka: pemieHne CHUCTEMbl YpaBHEHUW, TPUTOHOMETPUUYECKHE
byHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJIECTBO, BEKTOPHl W WX MPOEKIMH HAa OCH KOOPJAHWHAT, CIOXKEHUE BEKTOPOB,
MIPOU3BOJHBIC d3JIEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJ00US TPEyTOJbLHUKOB,
onpeiesieHne MIOMAaU TIOCKUX GUryp u oobemMa Tel.

buonorus: QJICKTPUYCCKUC SBJICHHUSA B JKUBOU Impuponc, KoJieOaTeIbHEIC
JABHXKCHHS B JKUBOM IIpupoac, OIITUUCCKHUC ABJICHHA B YKUBOU IIpupoac, ,Z[GﬁCTBPIG
paauanyy Ha )KUBBIC OPraHU3MBbI.

XHUMHUS: CTPOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUITMYECKAsI CTPYKTYpa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHMs KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHbIA aHaIU3.

['eorpadusi: MarHuTHbIE TIONIOCAa 3€MJIM, 3aJIeKU MAarHUTHBIX PV,
dboToChEMKa 3eMHOM TOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICEHUH.

TexHonorusi: JUHUU BJIECKTPONEPENAYr, TEHEPATOP MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHUOHHAs TI€Yb, pajap, pPaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHEeUHasi barapes.

TemaTu4eckoe NVIAHUPOBAHUE



10-# kiacce

KosanyecTBo yacoB JJIeKTPOHHbBIE
No /n HanmenoBanue pasnenoB u (uudposbie)
B TEM NPOrpaMMsbl Beero Konrpoasbnbie | IIpakTuieckue | ogpazopatebHble
paﬁOTbl paﬁOTbl pecypcsl
Paznea 1. PU3UKA U METO/Ibl HAYYHOI'O ITIO3HAHUSA
1.1 Om3uKa ¥ METOIBl HAYYHOTO ) Bubmmoteka HOK
’ TTO3HAHU https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Pa3zgen 2. MEXAHUKA
Bubnnoreka HOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubanoreka [JOK
2.2 | Mnsamuka 7 hitps://m.edsoo.ru/7f41bf72
23 3aKoHbBI COXpaHEHUs Bl 1 1 Bubnuorexa [IOK
’ MEXaHHUKE https://m.edsoo.ru/7f41bf72
Utoro mo paznemny 18

Pazgen 3. MOJIEKYJIAAPHAS ®U3UKA U TEPMOJUHAMMUKA

31 OcHOBBI MOJIEKYIAPHO- | ¢ | Bubmmorexa [IOK
’ KHHETHICCKOW TEOpUH https://m.edsoo.ru/7f41bf72
Bubnmoreka [IOK
3.2 OCHOBEI TepMOMHAMHICH 10 ! https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHUS Bubmmorexa [IOK
3.3 BEIIECTBA. dazoBrle | 5 https://m.edsoo.ru/7f41bf72
TIepexo/Ibl
Hroro no pazaeny 24
Paznea 4. JJJEKTPOAUHAMUKA
butnuoreka [IOK
4l JreKTpocTaTHia 10 1 ! https://m.edsoo.ru/7f41bf72
ITocTosIHHBINA 37EKTpUUECKUIT Bubmmorexa [IOK
4.2 Tok. Tokm B pa3nmuuHbX | 12 1 1 https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasneny 22
Bubauoreka HOK
TosToperne 2 L hitps://m.edsoo.ru/7f41bf72
OBUIEE KOJIMYECTBO YACOB I10 63 5 4

[MTPOIT'PAMME

11-i knace




KoamndecTBo yacoB

DJIEKTPOHHBIE

No /n HauveHoBaHHe pa3aenoB u (muposrie)
- TeM MPOrpaMMBI Beero | KOHTPOIbHbIE | TIpakTHdeckue | oGpasosaTesbHbie
pa6oTsl pa6oTsl pecypcbl
Paznen 1. DJJIEKTPOANHAMUKA
11 MarnuTtHoe noze. | 1 3 bubnnoteka IIOK
' DNeKTPOMarHUTHAsE UHYKITUS https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 11
Paznexn 2. KOJIEBAHUS U BOJIHbI
21 MexaHU4YecKHe nlg | BubnnoTrexa 1IOK
’ 3JICKTPOMAarHUTHBIC KOJICOAHUS https://m.edsoo.ru/7f41c97¢c
29 Mexaandeckue "l 1 bubnnorexa 1IOK
’ SJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
bubnnorexa 1IOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazgen 3. OCHOBbI CHELIUAJIBHOM TEOPUU OTHOCHUTEJBLHOCTH

31 OCHOBBI CHEIUAIBHON TEOpUH 4 | bubnnoreka HOK
’ OTHOCUTENBHOCTH https://m.edsoo.ru/7f41c97c
Utoro mo paznemny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnnoTeka 1IOK
4.1 DJeMeHTHI KBAaHTOBOU ONITHUKU | 6 hitps://m.edsoo.ru/7f41c97¢
bubnnorexa 1IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bubnnorexa 1IOK
4.3 ATomHoe 1po > https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DONeMEeHThl ~ aCTPOHOMHH U 7 1 bubnnoreka HOK
’ acTpodusuku https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06maroree TOBTOpPEHNE 4 Etytlgjslzl;l/or;éelcdasoo.ru 1754 1Lc[;)7I§

Hroro no pasneny 4

TosTopenie 3 BI/I6J‘[.I/IOTCKEI HOK
https://m.edsoo.ru/7f41c97c

OBIIEE KOJIMYECTBO YACOB IIO 68 4 7

[MPOI'PAMME

IIpoBepsiembie TpeOoBaHus K pe3yjabTraTtam ocBoeHuss OOII u 31eMeHThI

CO/IepPsKAHMS




B ¢denepanbHbIX U permoHanbHBIX MPOIEIypax OLEHKU KauecTBa OOpa30oBaHMs HCIONb3YeTCs
nepeueHb (KoaudukaTop) pacmpeleNeHHBIX IO KJlaccaM MpOBEpsieMbIX TpeOOoBaHUN K
pesyabTatam ocBoeHuss OOIT COO u 351eMeHTOB cofiepyKaHus 1Mo (HU3UKE.

10 xaace

IIpoBepsiembie TpeOOBaHus K pe3yjabTaTtam ocBoenuss QOII

Ko .

I (I)lBe SEMOTO IIpoBepsiemble npeaAMeTHbIe pe3yabTaThl 0CBOEHHA OCHOBHOW
posep o0pa3oBaTeJbHON MPOrPaMMBbI CpeHero 0011ero 00pa3oBaHusi

pe3yJjbTaTa

JleMoHCTpHUpOBaTh Ha MPHUMEPax poidb W MeCTO (UMK B (HOPMHUPOBAHUU
10.1 COBpEMEHHON Hay4YHOM KapTHHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKH U
TEXHOJIOTHUH, B TPAKTHYECKOUN AEATENbHOCTH JOEH

Y4YuThIBaTh TPAHUIBI MPUMEHEHUS M3YUYCHHBIX  (DU3MUSCKUX  MOJEICH:
MaTepraibHas TOYKa, MHEPIHAIbHAS CHCTEMa OTCYeTa, aDCOIOTHO TBEPAOE TEIO,
HJICATIbHBINA Ta3; MOJEIN CTPOCHUS ra30B, KUJIKOCTEN M TBEPIBIX TEJ, TOUYECYHBIN
ANIEKTPUYECKHIA 3apsifl - TIPU PEIICHUN (U3NIESCKUX 3a71a4

10.2

PacniozHaBath Qu3nueckue siBICHHS (IPOLECCH]) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAaHUKHU, MOJIEKYJISIPHO-KMHETUYECKOW TEOPHH CTPOCHHs BEILECTBA M
3JIEKTPOAVHAMUKH: PABHOMEPHOE U pAaBHOYCKOPEHHOE NPSMOIMHEHHOE ABHKEHUE,
CBOOOJIHOE MajJIcCHUE TeJl, ABMKEHHE N0 OKPY>KHOCTH, UHEPIHs, B3aUMOJICHCTBHE
Ten; quddysus, OpOYHOBCKOE NBWKEHHE, CTPOSHHUE JKHIKOCTEH M TBEPIBIX Tel,
n3MeHeHne o0beMa Tel NpU HarpeBaHuM (OXJaKACHUH), TEIJIOBOE PAaBHOBECHE,
HUCMapC€HUC, KOHACHCAlMd, IUIaBJICHUE, KPHUCTAUIM3alusd, KHUIICHUC, BJIA)KHOCTDH
BO31yXa, NOBBIMICHUE JAaBJICHUA I'a3da IPU €0 Harp€BaHWM B 3aKPbLITOM COCYJE,
CBSI3b MEXKAY IapaMeTpaMH COCTOSHUS ra3a B W30MPOLECCax; NEKTPU3aLUs Tell,
B3aUMOJICHCTBHE 3apsiA0B

10.3

OnuceiBaTh MEXaHUYECKOE JIBWKEHHUE, HCIONb3ysd (UINUECKUE BEIUYHHBL
KOOpJUHATa, IIyThb, INE€PEMEIEHHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC TE€Ja, KUHETHYEeCKas DHEPrus, MOTEHIHUAJIbHAS SHEPIrus, MeXaHUYecKas
10.4 pabora, MexaHWYecKas MOIIHOCTb; NpPU OIMCAHUM TPABHIBHO TPAKTOBATh
(¢u3nUecKuii CMBICT HCIONB3yEeMbIX BEIIMYMH, WX OOO3HAYEHUS M CIUHHIIBI,
HaXOIUTb (OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3MYECKYIO BEIWYMHY C JPYTUMH
BEJIMYMHAMHU

OnuckeiBaTh HN3YUYCHHBIC TCIJIOBLIC CBOICTBA TEII ¥ TEILUIOBLIC SABJICHUSA, UCIIOJIB3YS
(1)H31/IT-ICCKI/IC BCJIMYMHBL: OAaBJICHUE Ta3a, TEMIICpaTypa, CpE€aAHAd KUHCTHYCCKaA
OHEPTHUd XaOTHUYCCKOTO MOBUIKCHUSA MOJICKYJI, CPCAHCKBaJApaTU4dHass CKOPOCTb
MOJICKYJI, KOJIMYCCTBO TCIJIOThI, BHYTPCHHAA SHCPIrusl, pa60Ta rasa, KOB(i)(bI/II_II/IeHT
IIOJIE3HOI'O HeﬁCTBHﬂ TCILUIOBOI'O ABUT'ATEIIA, IIPHU OINMMCAHUU ITPABUJIBHO TPAKTOBATH
(1)H31/IT-ICCKI/H‘/'I CMBICJI HCIIOJIB3YEMBIX BCJIIMYUH, HX 0003HaUYeHUS | CIAVHUIIBI,
HaxoauThb (bOpMyJ'H:I, CBA3bIBAIOMIUEC JAHHYIO (I)I/IBI/ILICCKYIO BCJIIMUYUHY C JPYIr'MMHU
BCIIMYHHAM

10.5

OnuceiBaTh M3YyYEHHBIE 3JIEKTPUYECKHE CBOWCTBA BEIIECTBA M IJIEKTPUUECKHE
sSIBJICHUS (TIPOLIECCHI), UCTIONB3ys (PU3NYecKre BENMYMHbBL: DIIEKTPUICCKUH 3apsi,
3JIEKTPUYECKOE T10JI€, HANPSHKEHHOCTD MO, MOTEHIUAJ, pa3HOCTh IOTEHINAJIOB;
OpY ONHMCAHUM TPABUIBHO TPAaKTOBATh (PU3MYECKUH CMBICI HCHOJIB3YEMBIX
BCJINYMH, WX OOO3HAYEHWs W EAMHMIBI; YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIINE
JaHHYIO0 (PU3NYECKYIO BETMYUHY C APYTUMH BEIMUHHAMH

10.6




10.7

AHAJIM3UPOBATH (PU3UUECKHE MPOLIECCHI M SIBIICHUS, UCIIOJIb3YS (PU3HUCCKUE 3aKOHBI
W OpUHIUIBL: 3aKOH BceMupHoro tsarorenus, I, II u III 3akonsl HetoToHa, 3aK0H
COXPAaHEHUSI MEXAHWYECKOW HDHEPIHM, 3aKOH COXPAHEHHUs HMIYJIbCa, MPUHLUII
CYHEpIO3ULIMNA CHJI, IPUHLMI PABHONPABUS HHEPLUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJIIPHO-KMHETHYECKYIO TEOPUIO CTPOEHHUS BEILIECTBA, Fa30BbIE 3aKOHBI, CBA3b
CpeIHEeH KMHETUYEeCKON SHEPTUH TEIUIOBOTO JBMXKCHUS MOJICKYJ C aOCOJIOTHOU
TEMIIEpAaTypod, TMEepBbIi  3aKOH  TEPMOAMHAMMKH; 3aKOH  COXpPaHEHUS
3JIEKTPUYECKOTO 3apsiia, 3akoH KyJloHa; Hpu 3TOM pas3inyaTh CIOBECHYIO
(hOpMyJIUPOBKY 3aKOHA, €M0 MAaTEMaTU4YEeCKOE BBIPAXKCHHE W YCIIOBUs (TPaHHMIIBI,
00J1aCTH) MPUMEHUMOCTH

10.8

OOBACHATH, OCHOBHBIC MPHUHIHUIEI JEHCTBUS MAIIMH, TPUOOPOB W TEXHUYECKUX
YCTPOMCTB; pa3nu4aTh YCIOBHUS UX 0€30MaCHOTO MCIOIB30BAaHMS B MIOBCETHEBHOM
KU3ZHU

10.9

BrimoaaaTs OKCIICPUMEHTEI IO UCCJICAOBAHNIO (bI/I3I/I‘IeCKI/IX SIBJICHUHN 1 IMpoLcCCoB
C MCTIOJIb30BaHUEM TIPSMBIX U KOCBEHHBIX M3MEPEHHI; IPH 3TOM (hOPMYITHPOBATH
mpo0iieMy (3a1a4y) ¥ THIIOTE3Y y4eOHOTO SKCIIEPUMEHTa, COOMPaTh YCTAaHOBKY U3
MPEIOKEHHOTO 000PYJ0BAHYS, IPOBOAUTE OIBIT U (POPMYJIUPOBATH BHIBOJIBI

10.10

OCYHIGCTBHHTB IMPAMBIC 1 KOCBCHHBIC U3MCPCHUA (I)I/I3I/I‘IGCKI/IX BCJIMYUH; ITPU 3TOM
BI)I6I/IpaTI) ONTUMAIbHBIN CHOCO6 HU3MCPCHHUA U UCIIOJIB30BATh U3BECTHBLIC MCTOAbL
OIIEHKH MOTPELTHOCTEN U3MEPEHUN

10.11

HccnenoBath 3aBUCUMOCTH MEXIY (PU3NUYECKUMH BETMIMHAMHU C HCIIOJIb30BaHUEM
NpSMBIX H3MEPEHUH; TpU STOM KOHCTPYHUPOBATH YCTaHOBKY, (HKCHPOBATH
pe3yAbTAThl TOXYYEHHON 3aBHCUMOCTH (DM3MYECKUX BEIMYMH B BHJIC TaOIHIl U
rpaduKoB, A€NaTh BBIBOJBI 10 pPe3yJIbTaTaM HCCIICA0BAHUS

10.12

CoOmronaTe mpaBuiaa 0e30macHOro TpyZa HpPU NPOBEACHUH MCCIEAOBAaHUNA B
paMKax y4eOHOTrO SKCIEPUMEHTa, y4eOHO-HUCCIEOBATENbCKOW M IPOEKTHOM
JIeSITENIBHOCTH € HMCIOJIh30BAHHEM H3MEPHUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
o0opymoBaHUS

10.13

Pemate pacuerHble 3a7auyl C SIBHO 3aJaHHOM (PM3MUYECKON MOJEINBIO, HUCIIOJNB3YsI
(u3nUecKue 3aKOHbI M IPUHLMIIBI; HA OCHOBE aHAIN3a yCJIOBUS 3aJauydl BIOMpATh
¢u3nMUecKkyr0 Mojelb, BBJICTATh (PHU3MYECKHE BENHYMHBI ¥ (OPMYIIBL,
HEOOXOIUMBIE JUIsl €€ PeLICHHs, MPOBOJUTH PACUeThl U OLEHHBATh PEaIbHOCTD
MOJTYYEHHOTO 3HAaUeHHsI (PU3NUECKOM BEITUIMHBI

10.14

Pemath KadeCTBEHHbIE 3a/1a4d: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO
MEMOYKY PACCYXKICHWHA C OMOPON Ha W3ydYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(u3nyecKue SIBICHUS

10.15

Hcnonb3oBaTh Npu pelieHnH y4eOHBIX 3aJad COBpEMEHHBbIE MH()OPMAaLHOHHbBIE
TEXHOJIOTUM IS IIOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUU U IIPEACTABICHUSA
y4eOHOM H HAyYHO-TIOMYJISIPHOW WH(POPMAIIMK, TOMYYCHHOW W3 PAa3IUYHBIX
WCTOYHUKOB; KpUTHYECCKH aHAJIM3UPOBATH ITOy4aeMyr0 HHPOPMAITUIO

10.16

[IpuBoauTs TpUMEpPHl BKJIaZa POCCUHCKHUX W 3apyOEKHBIX yUYEHBIX-(DM3HKOB B
pa3BUTHE HAyKH, OOBSCHEHHE NPOLECCOB OKPYKAIOLIET0 MHpPa, B pPa3BUTHE
TEXHUKU U TEXHOJOTUU

10.17

Hcnonp30BaTh TEOpPETUYECKHE 3HAHMS 1O (U3MKE B MOBCEAHCBHOH >KM3HM IS
oOecniedyeHus1 0€30MACHOCTH NPH OOpalleHWH ¢ MPUOOpPaMH M TEXHUYECKHMHU
YCTPOMCTBaMH, JJIsi COXPAaHEHHsI 3[JOPOBbS M COOJIIOJICHUSI HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKaIOLIeH cpeze

10.18

PaGotats B rpyIe ¢ BBIIOTHEHUEM Pa3IHYHbIX COIHANBHBIX POJICH, IIIAaHUPOBATh
paboTy TPYIIBL, PAIMOHANBHO paclpenessaTh OOS3aHHOCTH W IUIAHUPOBATH




ACATCIIBHOCTE B HECTAHAAPTHBIX CUTYAllUAX, a/ICKBATHO OICHUBATH BKJIA/ KaXKI0TI'0
13 YYaCTHHUKOB I'pYIIIbI B PCUHICHUC paCCManI/IBaeMOI‘/'I HpO6JIeMI)I

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

Kon Koa nposepsiemoro
IIpoBepsieMble 31eMEHTHI COEePKAHUS
pasfena |3JjeMeHTAa
OU3NKA U METOAbI HAYUHOI'O ITTO3HAHM A
®usuka - Hayka o npupoae. Hayunele MeTombl NO3HAHHA
1.1 OKpYJKarlero Mupa. Poisp 3kcnepumeHTa U TEOpUM B IIpoOLiEcCe
TTO3HAHUS TIPUPOIBI. DKCIICPUMEHT B (PU3HKe
1
MonenupoBanne (QU3NYIECKUX SABICHUH W TMpolleccoB. HaydHbie
runote3bl. @PU3ndecKkre 3aKOHbl U TEOPUH. | paHHIIbI IPUMEHUMOCTH
1.2 ¢usnueckux 3akoHOB. [IpwHIMm cooTBercTBHs. Poib W Mecto
(m3uky B GOPMHUPOBAHUH COBPEMEHHON HAyYHOW KapTUHBI MHUpPA, B
MIPaKTHYECKOH e TeNbHOCTH JIto Il
2 MEXAHUKA
KMHEMATUKA
211 Mexannyeckoe JBHKeHHE. OTHOCUTENBHOCTh MEXaHHYECKOTro
o newkenus. Cucrema otcuera. TpaekTopus
[Tepemernienue, CKOPOCTH (CPEIHSIA CKOPOCTH, MTHOBEHHAS CKOPOCTH)
2.1.2 1 YCKOpEHHE MaTepHaIbHOM TOYKH, MX MPOEKINU Ha OCH CHUCTEMBI
koopauHat. CiloxeHne nepeMeIIeHnit 1 CI0KeHHe CKOpoCcTen
PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHEHHOE [BHKEHUE.
2.1.3 I'paduiky 3aBUCUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHUs, MMyTH U
nepeMenIeHUs] MaTepUaIbHOM TOUKU OT BPEMEHU
51 2.1.4 CBobOogHOE aieHne. Y CKOpeHHue CBOOOTHOTO MaACHHUS
Kpuponuneiinoe asuxeHue. PABHOMepHOE ABM)KEHHE MaTEPUATIBHOMN
2.1.5 TOYKM II0 OKPYXXHOCTH. YTIJIOBAasl CKOPOCTb, JIMHEWHAsI CKOPOCTb.
[lepuoxa u wactoTta. LleHTpocTpeMHUTEIHHOE YCKOPEHNE
216 TexHu4eckue yCcTpoiicTBa: CIUOMETp, IBUKEHHUE CHAPSIOB, IIETIHbIE
o U pEMEHHBIE NepeIaun
[Ipaktnueckue paboThl. l3MepeHHe MIHOBEHHOW CKOpPOCTH.
HccnenoBanne COOTHOMIEHHSI MEXKIY MyTSIMH, TPOWICHHBIMH TEJIOM
217 3a TOCIENOBAaTEIbHBIE pPaBHBIE TPOMEXYTKH BPEMEHH MpH
o PaBHOYCKOPEHHOM JIBKEHMH C HA4YaJbHOM CKOPOCTBIO, PABHOMN
Hyto. V3ydueHne ABM)KEHNUS IapuKa B BA3KOW KUAKOCTHU. V3yueHue
JIBWKEHHSA Tesa, OPOIIEHHOTO TOPU30HTAIBHO
JANHAMUKA
291 IIpunnun otHocutensHOcTH I'anmunesi. IlepBeiit 3akoH HproTOHA.
- WHuepunanbpHble CHCTEMBI OTCUETA
2.2 222 Macca tena. Cuna. [IpyHINI Cynepno3uuu cui
BTtopoii 3akon HeroToHa 17151 MaTepUanbHON TOUKH B MHEPLIMATIBHON
223 cucteMe orcueta (MCO). Tpermit 3akoH HeroTona s

MaT€pHaJIbHBIX TOUCK




3akoH BceMupHOTO TsroteHus. Cuina Tspkectu. [lepBast kocMudeckast

224
ckopocTb. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe TpeHue. Cuia TPEHHUS CKOJNBKCHHUS W CHUJIA
2.2.6 TpeHus mokos. Koaddumment tperms. Cuna CONPOTHBICHHUS TPH
JIBVDKCHHU Tella B )KAIKOCTH WA Ta3e
297 [loctynaTtensHOE W BpamiaTeabHOE ABIKEHHE a0COIIOTHO TBEPIOTO
o Tena
298 MOMEHT CHJTbI OTHOCHTEIBHO OCH BparieHus. [1nedo cuibl. Y cnoBus
- paBHOBecus TBepaoro tena B MCO
299 TexHU4eCKHE yCTPOHCTBA: TIOIIUITHUKA, TBHKCHNE HCKYCCTBEHHBIX
o CITyTHUKOB
[IpakTudeckne padothl. M3ydenne nBmkeHns Opycka M0 HAKJIOHHOM
IUIOCKOCTH TMOJI JCHCTBUEM HECKOJbKMX cuil. HccnenoBaHue
2210 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOIMIUX B Ae)OpMHPYEeMOH

MIPY>XKUHE W PE3WHOBOM OOpasIle, OT BEIMYUHBI HX aedopMaiiuu.
HccnenoBanue yciaoBuil paBHOBECHUS TBEPAOIO TeNa, UMEIOIIETO OCh
BpalleHUS

3AKOHbI COXPAHEHN A B MEXAHUKE

I/IMHYJ'ILC MaTepHaHLHOﬁ TOYKH, CHUCTEMBbI MAaTCpHAJIbHBIX TOYCK.

2.3.1
Wmnynbe cuiibl 1 M3MEHEHNE UMITYJIbCca TeJa
232 3akoH coxpaHeHus umnyisca B MCO. PeakTuBHOE ABM)KEHUE
233 Pabota cuibr
234 MoIHOCTE CHIIBI
235 Kunernyeckas sHeprus MaTepuaJbHOM TOYKH. Teopema o
o KUHETUYECKON SHEPTrUun
[lorenumanbHas oHeprus. lloTeHnmanmpHas d3HEPrus  yOpPyro
2.3 2.3.6 nedhopMUpoBaHHOH MIPYXKUHEL. [loTeHIMaNEHAS YHEPTHs TeNa BOIM3H
MOBEPXHOCTH 3eMJIH
IloreHnmanbHble M HEMOTEHUMaNbHbIE CHIBL. CBsi3b  palbOTEHI
2.3.7 HEMOTEHIIHAIBHBIX CHJI C HM3MEHEHHEM MEXaHWYeCKOW HHEepPruu
CUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXaHUYECKON dHEPruu
2.3.8 Ynupyrue u Heynpyrue CTOIKHOBEHUS
239 TexHuueckne ycTpoWcTBa: MABMKEHHUE paKeT, BOJOMET, KOIep,
e MPYXUHHBIN TUCTOJIET
[Ipaktuueckue paboTel. M3ydeHHe CBSI3M CKOpOCTEH Ten mpH
2.3.10 HeyIpyroM yaape. McciemoBanue cBsi3u pabOTHI CHITBI C UI3MEHEHHUEM
MEXaHWYECKOW SHEPTHUH Tela
3 MOJIEKYJISIPHASA ®U3NKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKVYIJIAAPHO-KMHETUYECKOHN TEOPUI
3.1 OCHOBHBIE  TOJIOKEHUSI  MOJIEKYJIAPHO-KHMHETHYECKOH  TEOpHH.

3.1.1

bpoyHoBckoe nBmwxkenue. Juddysms. Xapakrep ABWKCHUS |
B3aMMO/ICHCTBUS YaCTHUI] BENIECTBA




319 Mojenu CTpOEHUSI Ta30B, )KUIKOCTEH W TBEPHBIX TNl U OOBSICHEHUE
o CBOIMCTB BElLIECTBAa HA OCHOBE 3TUX MOJIENEH
3.1.3 Macca monekyn. KonnuectBo Bemectsa. IlocTosHnas ABoraapo
314 TennmoBoe paBHOBecue. Temmepatypa u ee wusMmepeHue. lllkana
o teMrepatyp Llenscus
315 Mopnens wumeanbHOTO Taza. OCHOBHOE ypaBHEHHE MOJEKYISPHO-
o KMHETHYECKON TEOPHH UAEATBHOIO ra3a
AOcomioTHast TemrepaTypa Kak Mepa CpeaHed KHHETHYECKOW
3.1.6 SHEPruM TEIIOBOTO JBIWXKEHMs vacTul rasa. lllkama temmepaTyp
KenpBrHa
3.1.7 Ypasuenue Knamnetipona - Menneneena. 3akoH [lanpToHa
318 I"a3oBrie 3akoHBI. M30mpolieccsl B WACaTbHOM raze ¢ MOCTOSHHBIM
o KOJIMYECTBOM BEILIECTBA: H30TEPMa, H30X0pa, n3o0apa
3.1.9 TexHUYECKHE yCTPOWCTBA: TEPMOMETP, OApOMETP
[IpakTudeckue paboThl. M3mepeHne macchl BO3AyXa B KIJIACCHOM
3.1.10 KoMHaTe. MccrnegoBaHue 3aBHCHUMOCTH MEXAy IapaMeTpamu
COCTOSIHHSI pa3peKeHHOT0 Ta3a
OCHOBbI TEPMOJIMHAMUKN
391 TepMmoauHaMuyeckas cucreMa. BuyTtpeHnHss SHEPrust
o TEPMOJTUHAMUYECKOH CHCTEMBI M CIIOCOOBI €€ U3MEHEHHUS
329 KonuuecTtBo  Terotel u  pabota.  BHYTpeHHss — sHeprus
o OJIHOAaTOMHOT'O H/I€aJIbHOTO Ta3a
Bune! Terionepenayun: TEIUIONPOBOIHOCTh, KOHBEKIINSA, U3ITyUYEHHUE.
3.2.3 TemnoeMkocTs Tena. YAelbHas TEILUIOEMKOCTL BellecTBa. Pacuer
KOJIMYECTBA TEIUIOTHI MIPH TETUIOTepeaayue
IlepBbiii 3akoH TepmoauHaMuku. I[IpuMeHeHue nepBoro 3akoHa
324 TEPMOJIMHAMUKN K H3o0mpoleccaM. [ paduueckas WHTEpIpeTarus
32 paboTsI Taza
TemnmoBsle MammHbl. [IpUHIUIBL AEWCTBUS TEIUIOBBIX MAIITHH.
395 [IpeoOpazoBanusi »HepruM B TEIUIOBHIX MammHax. KosddummeHt
o moje3Horo aewcTBus (manee - KIIJ) terutoBod MamuHbl. [{uki
Kapno u ero KITJ{
Bropoii 3akoH TepmoauHamukH. HeoOpaTMMocTh mNpOLECCOB B
3.2.6 npupone. TemnoBele aABHUTaTeNnHd. OKOJOTHMYECKHE MPOOIEMEI
TEIUIOHEPTETUKN
307 TexHudeckue yCTpOWCTBa: JBUTaTeNb BHYTPEHHETO0 CropaHwus,
o OBITOBOM XOJIONUIBHUK, KOHIUIIHOHED
3.2.8 [IpakTtuueckue padotsl. 3mepeHue yaenbsHON TEIUIOEMKOCTH
AT'PEI'ATHBIE COCTOAHMA BELLIECBA. ©A30BBIE ITEPEXO/IbI
[lapooOpa3zoBanne u KoHAeHcauus. VcmapeHne W KUICHHE.
33 3.3.1 VYaenbHas TemaoTa mapooOpa3oBaHus. 3aBUCHMOCTh TEMIEPaTyphI
' KHUIIEHUS OT AAaBIICHUS
339 AOCONIOTHASsT ¥ OTHOCUTENbHAS BIAXHOCTh BO3AyXxa. HachIeHHbIH
e nap




Teepmoe Temo. Kpucrtammmdeckue u aMopHBIe Tena. AHU30TPOIHS
3.33 cBoiicTB  kpuctauioB. JKuakme Kpuctauiel. CoOBpeMEHHBIE
MaTepraibl
334 [InaBnenne u KpucTauM3anus. YJelbHas TEIUIOTa IUIaBJICHUS.
o CyOmmmarus
3.3.5 YpaBHEHHE TEIIOBOTO OaslaHca
TexHUYeCKHe YCTPOMCTBA: TUTPOMETP U ICUXPOMETP, KAJTIOPUMETP,
3.3.6 TEXHOJIOTMH TIOJY4YE€HHS COBPEMEHHBIX MAaTEpHajoB, B TOM YHCIE
HaHOMAaTEpHAJIOB, U HAHOTEXHOJIOTUHU
3.3.7 [IpakxTiaeckne pabotel. I3MepeHne BIa)KHOCTH BO3AyXa
4 OJIEKTPOJUHAMUKA
OJIEKTPOCTATUKA
411 OJeKkTpu3auus Tel. INEKTPUIECKU 3apsy. JIBa BU1a 3JEKTPUUECKUX
o 3apsi0B
4.1.2 IIpoBOIHUKY, ANDIEKTPUKU U TTOTYIPOBOIHUKA
4.1.3 3aK0H COXPaHEHMSI SJICKTPUIECCKOTO 3apsiaa
4.14 B3aumoaeiicTeue 3apsaoB. 3akoH Kynona
Onektpuyeckoe Toje. HampsyKeHHOCTh 3NEKTPUYECKOTrO IOJS.
4.1.5 ITpunnun cynepno3unmy. JIMHUM HAIPSHKEHHOCTH 3JIEKTPUYECKOTO
OJIst
4.1
416 Pabora cun snekrpocratmueckoro mond. Iloreniman. PasHocTb
o NOTEHIMAJIOB
417 [IpoBOAHMKH M AMAIEKTPUKHA B TIOCTOSITHHOM JJIEKTPHYECKOM IIOJIE.
o JusnexTpuueckasi MpOHULIAEMOCTh
418 OnexkTpoeMKocTh.  KoHmeHcaTop.  DJEKTPOEMKOCTh  IIJIOCKOTO
o KOH/IeHCaTopa. DHEprus 3apsHKeHHOTo KOHJIEHcaTopa
Texauueckue yCTpOICTBa! 3JIEKTPOCKOII, 3JIEKTPOMETD,
419 JJIEeKTpOCTaTHYECKas  3alluTa, 3a3€eMJIGHHE JJIEKTPONpPHOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYUHBIN IIPUHTEP
4.1.10 [pakTuueckue padoThl. i3MepeHHe 2JIeKTPOEMKOCTH KOHCHCATOpa
HOCTOAHHBIN SJIEKTPUYECKMU TOK. TOKHN B PA3JIMYHBIX CPEJJAX
401 VYcnoBus CylIecTBOBaHMS IOCTOSHHOTO 3JIEKTPHUYECKOTO TOKa.
o Ucrounnku Toka. Cuna Toka. IlocTosHHBII TOK
422 Hanpspkenue. 3akon OMa 1715 y9acTka Henu
49 423 ONEKTPUYECKOE  CONPOTHBIEHUE.  YIE€IbHOE  CONPOTHUBIICHHUE
' o BEIIECTBA
424 [locnegoBarenbHOE, MapajieNbHOE, CMEIIAHHOE  COEIMHEHUE
- IIPOBOJHUKOB
425 Pabota snexrpruyeckoro Toka. 3akon oy - Jlenna
4.2.6 MoOIHOCTE IEKTPUUECKOTO TOKA




4.2.7

aJeKTponmBmKymass cuna (mamee - OJAC) uW  BHYTpeHHEe
COMPOTUBIICHHE WCTOYHMKA ToKa. 3akoH Owma [uisi TOJIHOM
(3aMKHYTOM) 3nekTpudeckol nenu. Koporkoe 3aMbikaHme

4.2.8

DONeKTpoHHasT TPOBOIMMOCTD TBEPABIX METaJUIOB. 3aBHCHMOCTH
COTIPOTUBJICHHUS METAIIOB OT TeMIepaTypsl. CBEpXITPOBOINMOCTD

4.2.9

DnexTpuyeckuil TOK B BakyyMe. CBOWMCTBa AIIEKTPOHHBIX ITYIKOB

4.2.10

[MomynpoBoganku. CoOCTBeHHas H TIPEMECHAs MPOBOIUMOCTH
noynpoBogHUKOB. CBoiicTBa p-n mepexona. [lomynpoBoIHUKOBEIE
mpuOOpHI

4.2.11

ONEeKTPUIECKUE TOK B  JJICKTPOJIUTAX. IJIEKTPOIUTHUYCCKAS
TACCOTTHAITHIS. DIIEKTPOIIH3

4.2.12

ONEeKTpUYecKUd  TOK B rasax. CaMoCTOSITENNBHBIA U
HEeCaMOCTOSATEIIbHBIN paspsn. PaznuuHble THIIBI CaMOCTOSITEILHOTO
paspsaa. Monuus. [lnazma

4.2.13

TexHUUEeCKHEe YCTpOMCTBA: aMIEpPMETpP, BOJBTMETP, PEOCTAT,
HUCTOYHUKHU TOKa, 3JIEKTPOHArpeBaTEeIbHbIE npudopsI,
9JIEKTPOOCBETUTENBHBIE MPUOOPBI, TEPMOMETP CONPOTHUBIICHUS,
BaKyyMHBII JHON, TEPMHUCTOPBEI U (hoTope3nucTopsl,
MOJTYTIPOBOJHUKOBBIN ANOJI, TaIbBAHUKA

4.2.14

[IpakTuueckue paboThl. V3ydeHHe CMEIIAHHOTO COCIMHEHHS
PE3UCTOPOB.

Wsmepenne DOJIC wuctoyHuka TOKa UM €ro  BHYTPEHHETO
conporusieHus. Habmonenue 3ekrponnsa

11 kiaacc

IIpoBepsiembie TpeOOBaHUsA K pe3yiabTaTam ocBoenust OOII

Kon

NpoBepsieMoro
pe3yjabTaTa

IIpoBepsiemble npeaMeTHbIe pe3yJbTaThl OCBOEHMA OCHOBHOM
o0pa3zoBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHusi

11.1

JleMoHCTpUpOBaT, Ha TpuUMEpax pojdb W MecTo (U3UKH B (QOPMHUPOBAHHUU
COBPEMEHHOW HAy4HOH KapTHUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B MPAKTHUUYECKON JEATENbHOCTU JIIOJAEH, IETOCTHOCTh U €IUHCTBO
(hm3nuecKoil KapTHUHBI MHUpa

11.2

Y4uTHIBaTH TPAHMIBI IPUMEHEHUS N3YUYEHHBIX (PU3MYECKUX MOJENeH: TOUeUHBIN
ANEKTPUUIECKUH 3apsill, siepHast MOJeNlb aTOMa, HyKJIOHHAsI MOZI€Ib aTOMHOTO S1pa
MIPH pelIeHu: HU3NIECKUX 33124

11.3

PacnioznaBath (usnveckue siBieHUs (IPOIECCHI) W OOBSICHATH MX Ha OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKH U KBAHTOBOH (DPU3UKU: DJIEKTPUUECKask IPOBOIUMOCTbD,
TEIUIOBOE, CBETOBOE, XMMHUECKOE, MArHUTHOE JEHCTBUSA TOKA, B3aMMOJAEHCTBHE
MarHuToOB, DJIEKTPOMAarHWTHas WHAYKIWS, JEHCTBHE MAarHUTHOTO TIOJNS Ha
MIPOBOJHUK C TOKOM M ABFDKYIIMHCS 3apsii, dJIEKTPOMAarHWTHBIE KoJjeOaHus U
BOJIHBI, MPSIMOJIMHEWHOE pAacCIpOCTpaHEHUE CBETa, OTPaKEHUE, IPETOMIICHHE,
uHTeppepeHuus, audpakuuss M [OJIApU3aLUsS CBETa, JUCIEPCHA CBETa,
dotoanexkrpuueckuii 3hdext (poroaddexT), cBeTOBOE NaBiICHUE, BOSHUKHOBEHUE




JIMTHEWYaTOTO CIICKTpa aroMa BOAOpOZa, €CTECTBEHHasd U MCKYCCTBCHHas
PaaOaAKTUBHOCTD
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OnuceiBaTh HM3yUYCHHBIE CBOWCTBA BEIECTBA (DJICKTPUUYECKUE, MArHUTHEIE,
ONITHYECKHE,  JIEKTPUUECKYI0  MPOBOAMMOCTh  PA3IMYHBIX  Cpeln) |
3JIEKTPOMArHUTHEIE SIBICHUS (IIPOIECCHI), HMCIIONB3YS (hPM3MUECKHE BEIHMYWHBL:
SJIEKTPUUECKUI 3apsll, Cujia TOKa, SJICKTPUUECKOE HANPSDKEHUE, SICKTPUUIECKOE
CONPOTHUBJICHHE, pa3HOCTh moTeHiuanoB, JJIC, pabora Toka, WHIYKIUSL
MarHuTHOTO oS, cuia Awmmepa, cwia JlopeHna, WHAYKTHBHOCTh KAaTyIIKH,
SHEPTHUS 3JIEKTPUIECKOT0 M MarHUTHOTO TOJIeH, TIePHO U 9acTOoTa KolleOaHu! B
KOJe0aTeIbHOM KOHTYpE, 3aps]l M CHia TOKa B MPOIECCe TapMOHUYESCKHUX
JJIEKTPOMArHUTHBIX KoJie0aHni, (OKyCHOE pacCTOSHHWE W ONTHYeCKas CHia
JIUH3BI; TPY OMIMCAHUH TIPABIIIFHO TPAKTOBATh PU3UIECKHUIA CMBICIT HCIIOB3YEMBIX
BEIUYMH, MX O0O3HAYCHHWS W CJAMHUIII, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOIINC
JaHHYIO (U3UYECKYIO BEJIUUMHY C APYTUMU BETUIMHAMU

11.5

OnuchIBaTh N3yYCHHBIC KBAHTOBBIC SIBJICHUS U IIPOIIECCHI, HCIIOMB3Ys (PU3UUCCKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, [UIMHA BOJHBI M YacTOTa CBETa,
SHEPIUs ¥ UMITYJIbC (POTOHA, TIEPHOJ TOTypaciajia, SHEPTHs CBSI3M aTOMHBIX SJIED;
MpPH OIMCAHWU TPABWIBHO TPAKTOBaTh (HU3UUECKHUH CMBICT HCIIONB3YEMbIX
BEJIMYMH, MX O0O3HAYEHHs W EAWHHIBI;, YKa3blBaTh (HOPMYJIbI, CBSI3BIBAIOIIHE
JMAHHYI0 (PU3MYECKYIO BEIUYMHY C APYTUMH BEITHYHHAMH, BBIYHCIIATH 3HAUCHHE
(hM3UYECKOI BETMUNHBI

11.6

AHanmu3upoBaTh (U3NYECKUE TPOLIECCH M SIBICHHS, HUCIOJB3YS (QHU3NUECKHE
3aKOHBI U NPUHIMIIBL 3aKOH OMa, 3aKOHBI TIOCJIEAOBATEIBHOTO U MapalIeIbHOTO
COEIMHEHUSI MPOBOJHUKOB, 3aKOH J[>koyis - JIeHna, 3aKOH 3J€KTPOMarHUTHOU
WHAYKIHH, 3aKOH MPSIMOJIMHENHOT0 pacpOoCTPaHEeHHs CBETa, 3aKOHBI OTPAKEHHUS
CBETa, 3aKOHBI IPEJIOMJICHUSI CBETA, ypaBHeHHe DiHIITEHHa 11 GoTodddeKxTa,
3aKOH COXPAaHEHHsI SHEPI'WH, 3aKOH COXPAHEHUsS] MMITYJIbCa, 3aKOH COXPaHEHHS
UIEKTPUYECKOT0 3apsizia, 3aKOH COXPaHEHUsI MAacCOBOI0O 4uCila, IOCTynaThl bopa,
3aKOH PaJHO0aKTUBHOTO PacIaia; Ipy 3TOM pa3iINyaTh CIIOBECHYIO ()OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE M YCIOBUS (TpaHULbI, 001acTH)
MNPUMCHHUMOCTH

11.7

Ornpenenarb HampaBlieHWE BEKTOPa MHIYKIIMA MArHUTHOTO TOJISI TPOBOJHUKA C
TOKOM, CHIIBI Ammiepa u cwitbl JlopeHra

11.8

CTpouTh U ONMHUCHIBATH N300paXKeHUE, CO3aBaeMOe TUIOCKUM 3€PKajioM, TOHKOH
JIMH30U

11.9

BBIMONHATH 9KCIEPUMEHTBI 10 UCCIIETOBAHHIO (PU3MYECKUX SBICHUH U IPOIIECCOB
C HMCITOJIb30BAHUEM MPSIMBIX H KOCBEHHBIX H3MEPEHUIT; IPH 3TOM (OpMYITHPOBAThH
npo0iieMy (3aa4y) U TUIOTE3Y Y4eOHOro IKCIIEPUMEHTa, COOMPaTh YCTAHOBKY U3
MIPEITIOAKEHHOTO 000PY/IOBaHUS, TIPOBOJIUTH OIBIT U (JOPMYITUPOBATH BHIBOJIBI

11.10

OCyIIEeCTBIATE MPSMbIE U KOCBEHHBIC U3MEPEHYS PU3NIECKIX BEITUYHH; IPH ITOM
BBIOMPATh ONTUMAIBLHBIN CIOCOO M3MEPEHUS W HCITOJIb30BaTh U3BECTHBIE METO b
OIIEHKH MOTPELIHOCTEN U3MEPEHUN

11.11

UccnenoBarh 3aBUCHMOCTH (PU3UUECKUX BEIMYHH C HCIIOJIB30BAHUEM IPSMbBIX
W3MEPEHU; TPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHPOBAaTh pe3yJbTaThl
MOJTyYEHHOW 3aBUCHUMOCTH (PM3MYECKUX BEIMYMH B BHJIE TaOMUI U IpadHKOB,
JIeNIaTh BBIBOABI IO Pe3yIbTaTaM HCCIIeTOBAHU

11.12

CobOmonats mpaBuia 0€30MaCHOTO TpyAa TPH TMPOBEACHUHM HCCIEAOBAHWA B
pamMKax y4eOHOro 3KCIEPUMEHTa, Y4eOHO-HMCCIIeIOBATEIBCKOW W IPOCKTHOM
JIESATSIILHOCTU C UCTIOJIB30BAHUEM HU3MEPHUTEIBHBIX YCTPOWCTB U J1a0OPATOPHOTO
obopymoBaHUs




11.13

Pemmarh pacueTHbIe 3aaud C SBHO 3aJaHHONW (DU3MUYCCKON MOMECIBIO, UCIIONb3Ys
(hm3ryeCcKue 3aKOHBI M ITPUHIIUIILI, HA OCHOBE aHaJIKM3a YCJIOBUS 3a7aui BRIOUPATh
(pM3UYECKYI0 MOJICNIb, BBIACHATH (DU3MUECKHUE BEIHYUHBI W (OPMYJIBI,
HE0OXOIUMBIE ISl €€ pelIeHus, MPOBOANTH PAacyeThl U OLEHUBATh PEabHOCTH
MTOJIy9CHHOTO 3HAUCHUSI (PH3UUECKOI BETMIMHBI

11.14

Pemarp kauecTBEHHBIC 3aaud: BHICTPAMBATH JIOTMYECKH HEMPOTHBOPCUUBYIO
LIETIOYKY PACCYXJICHUH C ONMOpOH Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
(hu3uIecKue SIBICHUS

11.15

Hcrnonp30BaTh MpHU pemieHud YIeOHBIX 33/1ad COBPEMEHHBIE WH(POpPMAIMOHHBIE
TEXHOJIOTMH JJI TIOUCKA, CTPYKTYpPUPOBAHUS, UHTEPIIPETALUN U MPEACTABICHUS
yueOHOM M Hay4YHO-TIOMYJSIPHOH HHGOpPMALWH, TONYyYEHHOH W3 pa3iuYHbIX
HMCTOYHUKOB; KPUTHIECKH aHAIM3UPOBATH MOTydaeMy0 HH()OPMAITHIO

11.16

OOBSICHATh NPUHLMIIBI JEHCTBUS MAlMH, IPUOOPOB U TEXHUYECKHX yCTPOMCTB;
pa3nuyaTh yCJIOBHs UX O€30IaCHOTO UCIIONB30BAHMUS B IOBCEHEBHOM KU3HU

11.17

[IpuBomMTH TIpUMEPHI BKIaJa POCCHHUCKUAX M 3apyOeKHBIX YUYCHBIX-(PH3UKOB B
pa3BUTHE HayKH, B OOBSICHEHHE TMPOLECCOB OKPYKAIOIIEro MHUpa, B pa3BUTHE
TE€XHUKH U TEXHOJIOTUI

11.18

Hcnonb3oBaTh TeoOpeTHUECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW KU3HU IS
obecrniedeHust 0E30MIACHOCTH TpU OOpaIlleHHH C MPHOOpaMU M TEXHHUYECKUMHU
YCTPOHCTBAaMHU, JJIsl COXPaHEHHSI 3I0POBBS M COOIOACHUSI HOPM SKOJIOTHIECKOTO
MOBEJCHUS B OKPY>KaKoLEeH cpene

11.19

PaGoTtats B rpynie ¢ BHIIOTHEHHEM Pa3InYHbIX COLUABHBIX POJICH, IIIaHUPOBATh
paboTy rpymnmel, panMoOHAJIbHO paclpelensiTh O0S3aHHOCTH M IUIAHUPOBATh
JEeATeNbHOCTh B HECTAaHAAPTHBIX CHUTYaIlUsX, aJeKBaTHO OIIEHMBATh BKJIAJ
Ka)X/IOTO U3 YYaCTHUKOB TPYIIIIBI B pEIICHHE PACCMATPUBAEMON MPOOIIEMBI

IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS

Kon Kon
npoBepsieMoro | [IpoBepsiemble 3J1eMEHTHI COEPKAHUS
pa3iena
3JIeMeHTa
4 OJIEKTPOJJUHAMUKA
MATHUTHOE ITOJIE. JIEKTPOMAT'HUTHAS UHAYKIUA
43.1 [TocTostHable MarHUTHL. B3aumoneicTBre MOCTOSHHBIX MATHUTOB
MarnutHoe mone. Bekrop wMarHuTHOM — uHAykuuu. [IpuHnun
43.2 cynepnio3unuu. JlmHMKM MarHUTHON wWHAYyKUMH. KapTthHa muHMIA
MAarHUTHOW MHTYKITAW TIOJISI TOCTOSTHHBIX MarHUTOB
MarnuTHOE noJie NPOBOJAHUKA ¢ TOKOM. KapTuHa TuHUII oSl JIIMHHOTO
4.3.3 MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOT'O TPOBOAHUKA, KATYILIKH
4.3 ¢ TokoM. OmbIT Opcrena. BzanmoelicTBre MPOBOTHUKOB C TOKOM
434 Cuna Amriepa, ee MOAYJb U HalpaBJiIeHNE
435 Cuna Jlopenma, ee MOAyh W HampaBiieHHe. /[BmwkeHne 3apspKEHHOH
e YaCTHIIEI B OJIHOPOJHOM MarHUTHOM mosne. Pabota cunsl JlopeHna
4.3.6 SIBneHne 3NeKTPOMarHUTHOW MHAYKIUN
4.3.7 [ToTok BeKTOpa MarHUTHOW MHAYKLIUU
4.3.8 OC unaykuuu. 3aKoH INEKTPOMArHUTHON MHAYKIMK Dapanest




43.9 Buxpesoe anexkrpuueckoe mnone. OJIC MHAyKIMH B IPOBOJIHUKE,
o JBUKYIIEMCS MOCTYNAaTEIbHO B OJJHOPOJHOM MarHUTHOM IOJIE
4.3.10 [Ipasuio Jlenma
4.3.11 HNunyktuBHOCTS. SIBNeHue camounaykuuu. J/C caMonHAYKIIUU
4.3.12 OHeprus MarHUTHOTO MOJIS KaTYLIKH C TOKOM
4.3.13 OneKTpoMarHuTHOE MoJje
TexHuuyeckre yCTPOHCTBA: TMOCTOSIHHBIE MAarHUTHI, JEKTPOMATHUTHI,
4.3.14 3JIEKTPOABUIATEINb, YCKOPUTEIH JIEMEHTAapHBIX YaCTHUL, HHAYKLINOHHAs
neyb
[IpakTuueckue paboThl. MI3yyeHrne MarHUTHOTO MOJISI KATYIIKH C TOKOM.
4.3.15 HccnenoBanue AeHCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue siBIeHUs 3IEKTPOMAarHUTHON HHAYKIIUH
5 KOJIEBAHMA 1 BOJIHBI
MEXAHUYECKHUE 1 SJIEKTPOMAT'HUTHBIE KOJIEBAHIM A
511 Konebarenpnass cuctema. CBoOomHple komeOanws. ['apMoHHMueckue
o koseOanus. [lepron, yactoTa, amIuutyna u (asza kojaedaHuit
5.1.2 [Ipy>xuHHBII MasTHUK. MaTeMaTU4eCKUN MasTHUK
513 YpaBHeHUE  TrapMOHHMYECKUX  KolieOanui. KuHemaTuueckoe U
o JIUHAMHUYECKOE OIUCAHUE KOJIEOATEIBHOrO IBUKEHNS
[IpeBpamierne 3HEpruM NpH TapMOHMYECKHX KojeOaHUsX. CBs3b
5.14 aMIUTATYJIBl  KOJEOAHWH WCXOAHOW BEIWYMHBI C aMIUTUTYJaMHu
KOJIeOaHUH ee CKOPOCTH U YCKOPEHUS
KonebarenbHbiit KOHTYp. CBOOOHBIC JIEKTPOMArHUTHBIE KOJICOaHUS B
515 HaealbHOM KoJIe0aTeIbHOM KOHTYpE. Amnanorus MEXTY
o MEXaHHYECKUMH W JJIEKTPOMAarHUTHBIMH KoJjieOaHusaMu. Dopmyna
TomcoHa
5.1.6 3aKOoH cOXpaHEeHHSs YHEPTUH B HJICUTLHOM KoJeOaTeTbHOM KOHTYpE
5.1
517 BriHyXkIeHHbIE MexaHWdeckue KoseOaHusi. Peszonanc. PesonancHas
o KpuBasi. BEIHYKIEHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMsI.
5.1.8 [lepemennsrit Tok. CHHYCOUABHBIN EPEMEHHBIN TOK.
519 MomHOCTE MEPEMEHHOTO TOKa. AMIUIMTYJHOE M JEHCTBYIOIIEE
o 3HA4YEHHUE CUJIbI TOKA U HANPSIKECHUS
Tpancdopmarop.  IIpomsBoactBo, mepenaya u  moTpebiieHHE
5110 JIEKTPUIECKON HHEPrHH. DKOJOTHYECKHE PUCKU TIPH TPOU3BOJCTBE
o 3EeKTpUUecKoi sHepruu. KynbTypa HCTonbp30BaHus 3JIEKTPOIHEPTUN B
[TOBCETHEBHOM KU3HU
5111 Texauueckue ycTpoiicTBa: ceiicMorpad, MeKTpUIECKU 3BOHOK, JIMHUH
o 3JIeKTporepenad
[IpakTiueckne paboTel. MccnenoBaHue 3aBHCHMOCTH TEPHOJA MAaJIbIX
5112 KojeOaHWil Tpy3a Ha HHTH OT JIMHBI HUTH W Macchl Tpy3a.

UccnenoBanue nNEepeMEHHOIO TOKAa B LIEMH M3 IOCIEI0BATEIBHO
COEIMHEHHBIX KOH/ICHCATOPa, KaTyIIKH U PE3UCTOpa

52

MEXAHUWYECKUE 1 OJIEKTPOMATI'HUTHBIE BOJIHBI




Mexanndeckue BOJHBI, yCIOBHS pactipocTpaneHus. [lepuon. Cxopocts

5.2.1
pacnpocTpaHeHHs U AJuHA BOJIHBL. [lonepednslie ¥ MpOa0IbHbBIE BOTHBI
5.2.2 Wntepdepenuns u qudpakuus MEXaHHYECKHX BOIH
5.2.3 3Byk. CkopocTh 3ByKa. ['poMKoCTh 3ByKa. Bricota ToHa. TemOp 3Byka
ONEeKTpOMarHuTHBIE BOJIHBL. YCJIOBUS H3IYyUYEHHs 3JIEKTPOMArHUTHBIX
5.2.4 BOJH. B3anMHas opueHTanus BeKTopoB E, B 1 v B anekTpoMarHuTHOM
BOJIHE B BaKyyMe
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaKC€HHE, IPEIIOMIICHHUE,
5.2.5 HOJIsIpUA3aLus, JTUpaKys, uHTepdepeHIus. CkopocTb
3JIEKTPOMAarHUTHBIX BOJIH
596 Illxana »>7IEKTPOMAarHUTHBHIX BOJH. I[IpHMeHEHUE 3JIEeKTPOMArHUTHBIX
o BOJIH B TEXHUKE B OBITY
597 [Ipunnuner  paguocBs3u U TEJIEeBUICHUS. Pagnonokanus.
o OneKTpOoMarHuTHOE 3arpsA3HeHNe OKpYIKaloLe cpeibl
Texuuueckue yCTpoOMcCTBA: MYy3bIKaJIbHbIE UHCTPYMEHTHI,
5.2.8 YIBTPa3ByKOBasi [MarHOCTHKa B TEXHUKE M MEIOWLUHE, panap,
pamuoOTIpUEMHHK, TeJICBU30D, aHTeHHA, Tenedon, CBU-nieup
OIITHUKA
531 [IpsiMonuHeHOE pacHpoCTpaHEHUE CBETa B OJHOPOAHOHM cpexe. Jlyd
o cBeTa
539 OTpaxkeHne CcBeTa. 3aKOHBI OTpakeHus cBera. [locTtpoenue
e M300paKeHUH B TUIOCKOM 3epKajie
533 [Ipemommenue cBera. 3aKkOHBI TPENOMIICHHS CBeTa. AOCOIFOTHBII
e [OKAa3aTeNb MPEIOMIICHUS
534 [lonmHoe BHyTpeHHee oTpakeHHe. llpenenbHBIE yYrom MOJIHOTO
o BHYTPEHHETO OTPaKEHMSI
5.3.5 Hucnepcus ceera. CiioxHbIi cocTaB Oenoro ceera. L{set
CoOuparorme ¥ pacceuBaroiiye JuH3bl. ToHKas nuH3a. DOKyCHOE
536 paccrossHWE M ONTHYECKash cuia TOHKOM muH3bl. [locTpoenne
e M300paXeHHd B COOMpArOIIMX W paccemBaroIuX JuH3ax. Popmyna
53 TOHKOM JIMH3LI. Y BeJIMUeHUeE, JaBaeMoe JTMH30M
5.3.7 [Ipenenbr npUMEHIMOCTH TE€OMETPHUIESCKONU ONTHKU
Wntepdepenmms  cBera.  KorepeHTHbIE  MCTOYHHKH. Y CIIOBHS
5.3.8 HAOIOEHUs] MAaKCHMYMOB M MHHHUMYMOB B HHTep(epeHINOHHON
KapTHHE OT JBYX CUH(Aa3HbIX KOT€PEHTHBIX HCTOYHHUKOB
Hudpaxnus ceera. JudpakunonHas pemierka. YcjaoBUe HaOMIOACHUS
5.3.9 [VIABHBIX MAaKCUMYMOB IIPHM NaJ€HHUM MOHOXPOMAaTHYECKOrO CBETa HA
TU(QPaKIIOHHYIO PEIIETKY
5.3.10 [Tonapuszanus ceera
TexHuueckue ycTpOHCTBa: OYKH, Jymna, ¢oToanmnapar, NPOeKIHOHHbIH
5.3.11 anmapar, MUKPOCKOII, TEJIEeCKOII, BOJIOKOHHASI ONTHKA, TU(PPAKLUOHHAS
peleTka, IoIsIpous
[Ipaktrdeckne paboTel. M3MmepeHwe TMOKazaTellss IPEeIOMIICHUS.
5.3.12 UccnemoBanne CcBOWCTB w300pakeHW B JmH3ax. HaOnroneHue

AUCTICPCHUH CBCTA




BJIEMEHTBI CIIELIUAJIBHOM TEOPMU OTHOCUTEJILHOCTU

I'paHuLIBI OPUMEHUMOCTH KIacCHYECKOU MexaHuKu. [locTynatel Teopun
6.1 OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHITATT OTHOCUTEIBPHOCTH DHUHINITEHHA
6 6.2 OTHOCHUTEIILHOCT,  ONHOBPEMEHHOCTH. 3aMeIJICHHE BpEeMEHH U
’ COKpAIIICHHUE JTHHBI
6.3 DHEPrust ¥ UMITYJIEC CBOOOTHONW JaCTHITBI
6.4 CBs3b MaccChl ¢ 3HEPrUel U UMILYJIbCOM CBOOOAHOM YacCTUIbI. DHEPIHs
' MOKOSI CBOOOHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
OJIEMEHTBI KBAHTOBOMU OIITUKU
711 ®otonbl. @opmyna [lnanka cBsi3u sHEpruM (PoTOHA C €ro 4acTOTOH.
o DHeprus U UMITyJIbC (POTOHA
719 OtkpeiTHe U uccnenoBanue dorodaddexra. Ompite A.l'. Cromerosa.
o 3akonsbl pororddekra
7.1 713 VYpaBuenue OiHmTeiHa a1 ¢Gorodddexra. «KpacHas rpaHUIa»
o dhotoaddexra
7.1.4 Harnenue ceera. OnbiThl [1.H. JleGenera
7.1.5 XuMHUYECKoe IeHCTBUE CBETa
716 Texuuueckue ycTpoicTBa: (HOTOINEMEHT, (HOTOAATUMK, COJHEUHAS
o Oarapesi, CBETOINOT
CTPOEHUE ATOMA
791 Mopnenr atoma Tomcona. Ombitel Pesepdopma mo wuccnenoBaHUIO
o cTpoenus aroma. [imanerapHas Mozens aToma
[ocrynarel bopa. M3nydyenue u normnomieHue GOTOHOB TPHU HEpexojie
7.2.2 aToMa C OAHOTO YPOBHS DHEPIMM Ha Apyroi. Bunsl criektpos. Criektp
YPOBHEH 3HEPrHH aTOMa BOJIOpOJa
7.2 793 BonnoBeie cBoiictBa wactull. Bosubel ne bpoitns. KopnyckynspHo-
o BOJTHOBOM Ayanu3M. [Iudpakius 3JIeKTpOHOB Ha KpHCTaJLIax
794 CrioHTaHHOE€ W BBIHY)KJEHHOE M3JIydeHHE. YCTPOMCTBO M TPHUHIUI
o paboTsl 1azepa
795 TexHuueckne yCTpPONCTBAa: CHEKTpaJbHBIA aHanMU3 (CIEKTPOCKOI),
o J1a3ep, KBaHTOBBIA KOMIIBIOTED
7.2.6 [Ipaktuueckue padborel. HaGmonenne nnHeyaToro cuekrpa
ATOMHOE PO
7.3.1 MeToabl HabIIOAEHHS U PETUCTPALMU 3JIEMEHTAPHBIX YaCTHIL
OtkpeiTHe pamuoakTuBHOCTH. OmnbIThl Pe3epdopra mo onpeneacHuro
7.3 7.3.2 coCTaBa pajioakTHBHOTO M3mydeHus. CBolcTBa anbga-, 6era-, raMMa-
u3ny4eHus. BnusiHue paanoakTHBHOCTH HA KUBBIE OPraHU3MBI
733 OtkpeiTHE TpOTOHA U HeHWTpoHa. Hykionnas monens sinpa ['eiizendepra
e - NBanenko. 3apsn sapa. MaccoBoe dncio sapa. M3oromnst




734 Anbda-pacnan. DJICKTPOHHBIA W MO3UTPOHHBIN Oera-pacman. ['amma-
e n3yyeHue. 3aKOH PaJuOaKTUBHOTO pacnania
7.3.5 DOHeprus CBsA3W HyKJIOHOB B siape. SAnepHbie cuibl. Jledext macch sapa
7.3.6 Snepurie peakiuu. [lenenue u cuHTes auep
737 SAnepusiii peaktop. TepmosiepHbiii cuHTe3. [Ipo0IeMbl 1 EPCICKTUBBI
e SIIEPHOM SHEPTETHKHU. DKOJIOTHIECCKUE aCIICKTHI SIIEPHON YHEPTeTHKH
738 OnemenTtapable dacTUIBl. OTKpbITHE MO3UTpOHA. DyHAAMEHTANbHEIE
o B3aMMOJCHCTBHA
73.9 TexHUYeCKHEe YCTPOMCTBA: O3UMETP, Kamepa BuibcoHa, saepHbIN
o peakTop, aroMHast bomba
73.10 [IpakTtuueckue padotel. HccnenoBanue TPEKOB YacTHIl (IO TOTOBBIM
o thotorpadusm)
OJIEMEHTBI ACTPOOU3UKUA
31 Bun 3Be3groro He6a. Co3pe3nns, SpKre 3BE3/Ibl, INIAHETHI, 1X BUIUMOE
’ JIBUKEHUE
82 Conneunas cucrema. [lnanersl 3emMHOM rpynmbl. [I1aHEeTHI-TUTaHTBI U UX
) CITyTHHKH, KapJIMKOBBIC TJIaHEeThl. Maiibie Tesa COTHEUHOM CHCTEMBI
8.3 Counnrie, gporochepa u atmochepa. ConHedHass aKTUBHOCTD
8.4 Ucrounuk >nepruu CosHIa U 3BE3]]
3Be3/pI, UX OCHOBHBIC XapaKTEPHCTHUKH: Macca, CBETUMOCTh, Pajuyc,
35 TeMIepaTypa, WX B3aMMOCBS3b. JlMarpamMmma «CHEKTpalbHBIN KIACC -
' CBETUMOCTBY». 3B€3[bl TJIABHOM MOCIENOBATENbHOCTH. 3aBUCHUMOCTh
«Macca - CBeTUMOCTB» TSI 3BE3/1 TJIaBHOM MOCIIE€I0BATENbHOCTH
3.6 Buytpennee cTtpoenne 3Be3n. COBpeMEHHblE IPEACTABICHHUS O
) NPOUCXOXKICHUU U 3BONIOIMY COJTHLA U 3BE€3/. DTambl 5KU3HU 3BE3]
Mneunslii [1yTs - Hama I"anmaktuka. CnvpanbHas cTpykTypa ['amakTukmy,
8.7 pacripenenenue 3Be3, raza u neuid. [lonosxxkenue u nemwkenne CoiHIa B
lanakruke. [Tockas u chepuueckas noacucTeMsr ['aakTuku
38 Tunbl ranakTuk. PaguoraiakTuku v KBazapbl. UepHble JbIpHI B sipax
) rajgaKkTUK
Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO0ma. Pasberanue
8.9 ranakTuk. Bo3pact u paanyc Bceenennoi, Teopusi bonpiioro B3psiBa.
Mogpenp «ropsiueit BeeneHHo». PenukroBoe u3inyuenue
810 Macmrabras cTpykrypa Bceenennoil. Meraramaktuka. Hepermennbie
' po0JIeMbl aCTPOHOMUHU




IIposepsiemblie Ha EI'D no ¢gusuke TpedoBanus K pesyiabtaram ocBoennst OOII

COO

Jna npoenenus EI'D no ¢usuke wucnonpzyercss nepeuyeHb (kKoauduxaTtop)
npoBepseMbIx TpeOoBaHuil K pesyibratam ocBoeHus OOIl COO u nepeueHb
DJIEMEHTOB COIEPKAHUS.

Ilepeuenb (kKoaupukaTop) mnpoBepsieMbIX TPeOOBAHWH K pe3yJbTarTam
ocsoenust OOII COO

Kon
MPoBEPSIEeMOro
TpeboBaHus

IIpoBepsieMble TpeOOBaHUS K NMpeIMETHBIM pe3yJbTATAM OCBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeiHero 001ero oopa3oBaHus

ChopMHUpPOBAaHHOCTh YMEHHN pacIO3HABaTh (PU3UYECKHE SBICHUS (TIPOLECCH) U
OOBSCHSTH NX HA OCHOBE U3yUEHHBIX 3aKOHOB

Bnanenne ocHoBomomaralomuMyd  (GU3NYECKUMH TOHATHSIMH ¥ BEJIHYHMHAMH,
XapaKTepU3yIOUMMU GU3NUECKUE TPOLIECCH

ChopMUpOBaHHOCT, YMEHMH IPHUMEHITH 3aKOHBl  KIACCUYECKOM MEXaHUKH,
MOJIEKYJISIPHON (PU3UKHU ¥ TEPMOANHAMUKH, JIEKTPOJUHAMHUKH, KBAHTOBOM (DU3UKH JUIS
aHanmm3a ¥ OOBACHEHHUs SBJICHUH MHKPOMHpPA, MaKpoMHpa M Meramupa, pa3indaTh
ycnoBus (IpaHMIbl, OOJIACTH) HPUMEHHMOCTH (HU3MUYECKHX 3aKOHOB, IOHHUMAaTh
BCeOOImMil XxapakTep QyHIaMEHTAIbHBIX 3aKOHOB U OIPAaHUYEHHOCTh MCIOJIb30BAHUS
YacTHBIX 3aKOHOB; aHAJIM3MPOBaTh (PU3MYECKHE TMPOLECCHI, UCIOJB3YS OCHOBHEIC
TIOJIO’KEHUS, 3aKOHBI M 3aKOHOMEPHOCTH

ChopMupoBaHHOCT  YMEHHSI pas3iuyaTh yCJIOBUS TMPUMEHUMOCTH  MOJeENei
(hM3UYECKUX TEI U TPOIIECCOB (SIBICHHUIT)

ChopMupoBaHHOCTH YMEHHS pelIaTh pacueTHBIE 3a/1aud C SBHO 33JaHHOW M HESBHO
3aJaHHOM (IM3MYECKOW MOJENbI0: Ha OCHOBAaHMM aHajiW3a YCJIOBUSI BHIOUPATH
¢du3nUecKue MOJIENH, OTBEYAIONIMe TPEOOBAHMSAM 33/1a4H, NPUMEHSATH (OPMYIIBL,
3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJAThl (PU3UUECKUX TEOPUI MpPHU HCIOIH30BAHUU
MAaTeMaTU4YECKUX METOJOB pelLIeHUs 3a4ad, IPOBOAMTH pPacyeTbl HAa OCHOBAHUU
MMEIOIINUXCS JaHHBIX, AHAJIM3UPOBATH pE3YyJbTaTbl M KOPPEKTUPOBATH METOJIbI
pELIEHUS C YYETOM ITOJIYYEHHBIX PE3YJIbTaTOB

PemaTs kauecTBeHHBIE 3a/1a4H, TPEOYOIIME MPUMEHEHNS 3HAaHUI U3 Pa3HBIX Pa3JeioB
HIKOJIBHOTO Kypca (PHM3MKM, a TakKe MHTErpaliH 3HAHUU M3 APYTUX IPeIMETOB
€CTECTBEHHOHAYYHOI'O IIMKJIA: BBICTPAMBATH JIOTMYECKYIO LENOYKY pacCyXIEHHUH ¢
OTIOpO¥ Ha N3yYEHHBIC 3aKOHbBI, 3aKOHOMEPHOCTH U (PU3MUYECKHE SBICHUS

Bragerre OCHOBHBIMH METOJAMH HAyYHOTO TO3HAHHS, MCIOJIB3YEeMBIMU B (U3UKE:
MPOBOAUTH TPSIMBIE W KOCBEHHBIE HW3MEpPEeHHsA (PHU3MUECKWX BENWYWH, BBHIOMpAs
ONTUMAIBHBIA CIIOCOO W3MEPEHUs] W WCIOJBb3yS W3BECTHBIC METOIBl OIEHKU




MOTPENTHOCTEe W3MEpPEHUH, TPOBOAUTH HCCIEIOBAHUE 3aBHCHUMOCTEH (PU3NICCKUX
BEJIMYMH C WCIOJB30BAHMEM TIPSAMBIX HM3MEPCHUH, OOBSACHATH IIOJIyYCHHBIC
pe3yNIbTaThl, UCIONIB3Ysl (PU3NYESCKUE TCOPUH, 3aKOHBI M MOHSITHS, U JISNaTh BHIBOJIBI;
co0roaTh mpaBuiIa 0€30MacHOro TpynAa MPH MPOBEISHUH HCCIEAOBAaHUI B paMKax
y4e0HOTO  OJKCIIEpUMEHTa W  Y4eOHO-MCCIIEJIOBATENbCKOW  NIEATENIbHOCTH  C
UCIOJb30BaHUEM [U(POBBIX W3MEPUTEIBHBIX  YCTPOWCTB W JIaOOPATOPHOTO
o0opymoBaHUs

ChopMHUpOBaHHOCTh YMEHUH aHAIM3UPOBATH M OIICHWBATH ITOCICACTBHS OBITOBOM U
TIPOU3BOJICTBEHHON JEATEITPHOCTH YEIIOBEKA, CBSI3aHHON ¢ (DM3NICCKUMU TIPOIICCCAMH,
C TO3UIMIA 3KOJOTHYECKON O€30MacHOCTH; TMPEICTABICHUH O pPalUOHAIHLHOM
MPUPOIOTONF30BaHNN, & TAKXKE PasyMHOM HCIIONB30BAHUU JOCTIDKCHUNA HAYKH U
TEXHOJIOTHHA IS TaTbHEHIIIET0 pa3BUTHS YeIIOBEIECKOT0 O0IIeCTBa

OBnazieHue pasIUIHBIMA CIoco0aMu  paboTel ¢  uHboOpMamued (Qu3ndeckoro
COJICP)KAHUSI C HCIOJB30BAHUEM COBPEMECHHBIX WH(MOPMAIMOHHBIX TEXHOJOTHIA;
pasBUTHE YMEHHH KPHUTHYECKOTO aHalnW3a W OLUEHKH JOCTOBEPHOCTH TMOITydacMOMN
uHQOpMaIH

10

ChopMHUpPOBAHHOCTh yYMEHUH NPUMEHSITh OCHOBOIIOJIATAIONINE aCTPOHOMHUYCCKUC
MOHATHS, TEOPUH W 3aKOHBI IJIs aHaiwm3a W OOBSCHEHHA (HU3MUYECKUX IPOIECCOB,
MPOUCXOSIINX HA 3BE3[laX, B 3BE3IHBIX CHUCTEMaX, B MEXTaJlaKTUYeCKOH cCpee;
JIBIKEHUS HEOECHBIX TeEJI, IBOJIIOLMHU 3Be3 U BeeneHHoM

Ilepedennb 3;1eMeHTOB coep:kaHusi, IpoBepsieMbIX Ha EI'D mo ¢pusnke

1.1

Kon Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUS
paszes | 3jeMeH
a/ Ta
TeMbl
1 MEXAHUKA
KMHEMATHUKA

1.1.1

MexaHn4deckoe JABHKCHUC. OTHOCHUTENIFHOCTh MEXaHHIECKOT'O JABYOKCHHUA. Cucrema
OTCUCTa

REGQOTASE]T T T

MarepuanbHasi TOUKa.

Ee pannyc-Bekrop:

r(t)=(x(t), e(t), z(1))




TpPaeKTOpHUsl, IEpEMELICHUE:
Ar=r(ty )—r(t )=r,—K = (Ax,Ay,Az),

MyTh.

CroxeHue mepeMeIcHI:

An =Ar, +An

CxopocTh MaTepHalIbHOM TOUKHU:

g AP P
U:— :,}}':(UI’UU’UZ’}’

At a0

Ax

v, =— =x,', aHanoru4Ho v
T At
Ar—0

—y T — f
_-},I 1 UZ —.Zr

Y
CrnoxeHue cKopocTeit:

Belunciienie mepeMerieHusl U MyTH MaTepHaTbHON TOYKH HPH MPSIMOJUHEHHOM
JIBUKCHHUU BJIOJIb OCH X 110 rpauKy 3aBHCUMOCTHU Vx(t)

YckopeHne MaTepuallbHOM TOUKH:

AD

E:— =l_jf =[H1 » F’H: »
At At—0
ﬁUT : i1 f T ’ o ]
q = - Z(Uxh- aHaNoruyHo am_.=t1).,] ,a-=[U—]
Al lar50 ' T

PaBHOMEpHOE NPSIMOIMHENHOE JBUXKEHUE!




X(t) =Xy + gyt

U, (1) = Upy = CODSL

PaBHOYCKOpEHHOE NPSIMONMHEUHOE ABUKEHUE:

2
a.t
2

X{U = Xp +Uﬂ}{'{ 1=
V. (t)=vg, +a.

a. =const

X
1.1.6 - o

UEJ_‘ — Ujy =2ar '/'IE _I1)

[Ipu ABMKEHUU B OJTHOM HAIpaBlICHUU Ty Th
U + U,
Dy = > -1
) v
Da

1.1.7 . .L — l:.

it Ts

CBo0OoHOE TIajieHne. Y CKOpeHHE CBOOOTHOTO MACHHUS.

JIBmxeHue Tena, OpOIICHHOTO MO/ YTIIOM ¢ K TOPH30HTY:




X(t)=xg +Vqg,t =Xy +Vgcosa-t
2 2
g_n:" , gt
Y(t)=yo+Vg L+ 5 =yo+Vg sma-r—T

U, (1f)=Vg, =LpCosa

L, (t)=Vy, + € ,t=Vysina— gt

KpuBonuneitnoe nemwxkenue. J[BrmkeHne MaTeprualbHON TOYKH 110 OKPYKHOCTH.

VYrioBas u InHelHas CKopocTh TOUKU: ¥ = ®R. IIpyu paBHOMEPHOM JBUKEHUU TOUKU
10 OKPY>KHOCTH

2T
O=—=27V.

1.2

1.1.8

LlenTpocTpeMUTENBHOE YCKOPEHUE TOYKH:

2
L 2
(1 =—=1(1 R .
Ie
R

[TomHOE yCKOpEeHUEe MaTepHaIbHONU TOUKH
1.1.9 Teepmoe teno. [locTynaTensHOE 1 BpamaTeasHOE ABIKEHUE TBEPAOTO Tea
JUHAMUKA
121 MNuepunanbuple  cucreMbl  orcuera. IlepBeiii  3akoH Herorona. IIpuHuun

OTHOCHTeIbHOCTH "anuies

1.2.2

Macca tena. [InoTHOCTE BemecTBa:




Cuna. [TpuHIUNI Cynepro3uINy CHUJT:

1.2.3 =

I

PaBHOJIEHCTB

=1+ 15 +...

Bropoit 3akon Herotona: st matepuansaoit Touku B UCO

1.24 i . .
F =ma: Ap=FAt npv f = const
Tpetuii 3akoH Hpl0TOHA 17151 MaTEpUATIBHBIX TOYEK:
-~ ® e -
F,. F,
1.2.5 =

Fy =-F

3aKOH BCEMHUPHOTO TATOTEHHS: CHJIBI MPUTSHKEHUS MEXKAY TOYEYHBIMA MaccaMu
paBHBI

."HIHJE
y,
R_

126 F - G




Cuna tsoxectu. LleHTp TsbkecTH Tena. 3aBHCHUMOCTD CHITBI TSDKECTH OT BBICOTHI h Has
MMOBEPXHOCTHIO TUIAHETHI pammycoM Ry:

= GMm
(Ry +h)°

1.3

1.2.7 Cuna ynpyroctu. 3akon ['yka: Fx = — kx
Cuna tpenus. Cyxoe TpeHHE.
Cuna tpenust ckonbxeHus: Frp = pN.
1.2.8
Cuna tpeaust mokos: Frp < pN.
Koaddurment tpenns
[aBnenue:
1.2.9 p e J_
CTATUKA

1.3.1

MOMeHT CHUJIBI OTHOCHUTEIILHO OCHU BpaHICHI/Iﬂi
|M ‘ =K, roe | - nne4yo cunbl ﬁ" OTHOCUTENbI

npoxoasie yepes3 Touky O NepneHAuKYyIIPHO PUCYHKY




LIGHTp Macc Teia. LICHTp MacCC CUCTEMbI MATCPUAJTIBHBIX TOYCK:

a myH + mor +...
M, = :
my +m, +...

1.3.2 B onHOpOaHOM MONIE TSKECTH
d
[IEHTP MaccC TeJa COBMAJIAET C €0 IEHTPOM TIKECTH
YcnoBust papHoBecus TBepaoro Tena B UCO:
(M +M
+ M5 +...=0
133 1 2
4
Cem e
L- I 2 L B B ]
1.34 3akoH Ilackans
1.3.5 HaBnenue B sxuakocty, nokosiueiics B ICO: p = po + pgh
3akoH Apxumena:
1.3.6 Fapx = ~Bysirecn’ ecnu teno u xuakocTs nokosites 8 MICO, To FApx =

VYcinoBue miaBaHus Tl

1.4

3AKOHbI COXPAHEHU S B MEXAHUKE

1.4.1

NMmynec MaTepralibHOM TOUKH:

]

pP=mv

1.4.2

I/IMHy.]'IBC CHUCTEMBI TCII:




3aKOH U3MEHCHHUS U COXpaHCHUS UMITYJIbCA:

BUCO A[)=A([31 +p2 +"')=1::iBHemHA, +ﬁ2aueumA’+'“;

1.4.3
8 NCO Aﬁ:A([_jl +1_52 +°")=O g F]mwmn +F23nemn +...=0
PeakTuBHOE OBIDKEHHE
7
Ii -
AaAr
144 I
Pabota cuiibl Ha MaJIOM MEePEMEIICHUM:
A=|F|-|A7|-cos a=F, - Ax
1.4.5

MOIITHOCTE CHJIBL: €cii 3a BpeMs At paboTa Cutbl u3MeHsieTcsl Ha AA, TO MOIITHOCTh
CUJIBL

P=— =1 -D-coso
At Af—0)

1.4.6

Kunernueckas sHeprus MaTepualibHOM TOUKH:




mv’  p°
EFCHH = = '
2 2m

3aKoH W3MEHEHUS KHUHETHUYECKOH OHEPIruu CHUCTCMbI MATCpHUAILHBIX TOYCK: B
NCO AEKI/]H =A1+A2+...

IloTenmmanpHas dSHeprus: IS TOTCHOHATBHBIX CHI A2 =  Einorenn — Eznorenn
= —AEnoTeHu—

IloTennmanpHass dHeprus MaTepUANBHONH TOYKA B OJHOPOJHOM  IIOJIE
TsDKECTH: Enorenn = mgh

[lorennmanbHas 3HEprust ynpyro 1eopMUPOBAHHOTO Tea:

1.4.7
j
E ﬂb.t-
MNOTEHI1 2
3aKOH U3MEHCHUS U COXPAHEHHsI MEXaHUYECKOI YHEPrHu:
Emex = EKl/lH + E]'IOTeHl.l
1.4.8

B UCO AE,x = ABcex HeNoTeHI.CHIT — 0

B UCO , ecniit AEyex = 0, eCITHA geex nenorenn.cun = 0

1.5

MEXAHMWYECKHE KOJIEFAHUA U BOJIHBI

1.5.1

apmoHHnyeckre KojaeOaHuss MaTepUaIbHONW TOUKK. AMITIHTYIa U (a3a KoaeOaHHH.
KunemaTtnueckoe onucanue:

x(t)=Asin(wt +@) ,
u_x.(.f)z,xf; ;

a,(t) :(UI}; :—{t}z.\.‘(f):}ax + o7 x=0.

TAC X - CMCHICHHUE U3 MMOJIOXKCHUA PAaBHOBCCHUS.

Jlunamudeckoe onucanue: may = — Kx, riae k = mw?. J1o 3Haumr, uro Fy = — kx.




SHGI)FGTI/I‘IGCKOC OIIMCaHUC (3aKOH COXpaHCHHUA MCXaHUYCCKOU 3HepI‘I/II/I)I

# g g
mo* B mot.. kA
b —=—Max _ =const

2 . 2 2

CBs13p aMIUIATY/ABI KOJEOAHWH CMEMIEHUS MaTepHUAIbHOW TOYKH C aMIDIHTYAaMu
KoJIe0aHMI ee CKOPOCTH M YCKOPEHHSI:

_ .
v A : Hnm.l' =" 4

max -~

Ilepuon u yacToTa KOIEOAHMIA:

.
m vV

Hepno;:[ MaJIbIX CBOGOILHI:IX KoJIeOaHHMM MaTEeMAaTHYECKOTr0 MasTHHKA:

1.5.2 || !r
ITepuron cBOOOTHBIX KONEOAHUI MPYKUHHOTO MasSTHHUKA:
1.5.3 Brinyxnennsie konedanus. Pesonanc. PesonancHas kpuBas




HonepequIe 1 IMPOJOJILHBIC BOJIHBI. CKOpOCTL pacnpoCTpaHCHus U AJINHA BOJIHBI:

I*L:*Lra?“:E

1.54
NuTepdhepennns n nudpaxius BOIH
1.5.5 3Byk. CKOpOCTB 3ByKa
2 MOJIEKYJISIPHAA ®U3UKA. TEPMOANHAMUWKA
MOJIEKVYJISIPHAS ®U3UKA
Mogenu cTpoeHusi ra3oB, )KUAKOCTEX U TBepAbIX Tel. IlycTh TepMoauHaMuuecKkas
cucreMa (Teno) coctout U3 N° OJIMHAKOBBIX MOJIEKYJI. Torjaa KOJIMYeCTBO BEIIECTBA
N
} — —
2.1.1 II- — —
N ’
rae Na —uucio ABorajpo, m - Macca CHUCTEMBbI (Tena), B — MOJsIpHas Macca
BEIECTBA
2.1 2.1.2 TemnoBoe ABMKEHUE ATOMOB U MOJIEKYJI BEIIECTBA
2.1.3 B3anmMoieicTBiE YacTULL BEILIECTBA
2.14 Huddyszus. BpoyHoBckoe aBHxkeHUE
2.1.5 Monaens nneanbHoro raza 8 MKT
CBsi3p MEXAY NaBJICHUEM U CpeIHEH KUHETHYECKOW >HEprueil MmocTynaTeabHOTro
TEIJIOBOI'O JIBMKEHHUS MOJIEKYJT UJlealbHOro raza (ocHoBHOe ypaBHeHue MKT):
— 2 myu’ | 2
=
2.1.6 p=—mynv° =—n 0 =—n"€ e
3 3 2 3
]
FAe M1 - Macca OOHOW Monekynbl, 1= v - KOHUEHTpauus Monekyn
2.1.7 AbcomorHas temneparypa: T =t° + 273 K




CBs3p TeMITEpaTyphl Taza CO CpeaHEH KHHETUIECKOW JdHEPTHEH IMOCTYIATeIhHOTO
TETUIOBOTO JIBIKEHHSI €70 MOJIEKYII:

2.1.8 2
& ML 3
€roer =| ——— |=—kT
MOCT 2 2
2.1.9 Ypasuernne p = nkT
Mogenb uaeanbHOTo ra3a B TepMOJHUHAMUKE:
Ypasuenune Menjielieena - Kitanielipona
BripaxeHue Ui BHYTPEHHEN YHEPTUHA
YpaHenne Menneneepa - Kinanetipona (mpuMeHUMbIe (hOPMBI 3aITHUCH):
2.1.10 I}V——RT vRT'= NA,T p=———-
BolpakeHue s BHYTpeHHEW DHEPTMM OJHOATOMHOTO  HJEAlbHOTO  Tasa
(mpuMeHUMBIe OPMBI 3aITUCH):
3 3 3m
U=—vRT=—NkI'=——RT =vc,,T=
2 2 2 W
2.1.11 3akon JlampToHA 711 TaBJICHUS CMECH Pa3pEKCHHBIX TA30B: P = P1 + P2 + ..
Uzonporiecchl B pa3peXeHHOM Ta3e € TOCTOSHHBIM dYucioM Mosekyn N (¢
2.1.12 | HOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA V):




nsotepma (T = const): p} =const,

mn3oxopa (V = const): —=const .

nsobapa (p = const): —=const

NS NI

I'padmueckoe npencrasnenue usomnponeccos Ha pV-, pT- u VT-nuarpamMmax.

OO0BbeTMHEHHBIN Ta30BbIM 3aKOH:

pY
T

JJI IIOCTOAHHOT'O KOJIMYECTBA BEIICCTBA V

=const

HaCBIIHeHHBIe 1 HCHACBIIICHHBIC IIapbl. KauecTBeHHas 3aBUCUMOCTh IUIOTHOCTU U

2.1.13 | gaBneHHs HACBIIIEHHOTO Tapa OT TEMIEPATyphl, X HE3aBUCUMOCTH OT 00BbeMa
HACBIIIEHHOTO T1apa
BrnaxxHocTs Bo3zyxa.
OTHOCHUTENbHAS BIAKHOCTH!
2.1.14 ( ) ( )
. p Imapa T . pl'[ﬂpﬂ T
pHﬂChIIIL [apa (T) pHﬂChIIIL.“ﬂpﬂ (T)
2115 M3meHeHue arperaTHbIX COCTOSIHUM BEILIECTBA: UCIIAPEHUE U KOHCHCAIUS, KUTICHUE
o JKAIKOCTH
2.1.16 | M3MmeHeHHE arperaTHBIX COCTOSIHHM BEIIECTBA: IIABJICHUE M KPUCTATUTH3AITHS
2.1.17 | IIpeoOpa3oBanue sHepruu B (ha30BbIX Mepexoaax
TEPMOJIMHAMUKA
2.2 2.2.1 TenoBoe paBHOBECHE U TEMIIEpaTypa
222 BryTpeHHss sHEprUs




293 Temnonepenada kKak crocod W3MEHEHHs] BHYTPEHHEH SHeprum 0e3 COBEpIICHUS
- paboThl. KOHBEKIHS, TEIUIONPOBOTHOCTD, U3JIyYCHUE

KonuyecTBO TEMIOTHI.
2.2.4

VenbHas TEII0eMKOCTh BemiecTsa ¢: Q = cmAT

VY nenbHas TernoTa napoodpazosanus L: Q = Lm.
2.2.5 VnenbHas TeniaoTa miaBieHus A: Q = Am.

Y nenbHas TemioTa cropanus Tormsa (: Q = qm.
226 DneMeHTapHas paboTa B TepMmomuHamuke: A = pAV. BerunciaeHue paboThl 110

- rpaduKy mporecca Ha pV-amarpamme
IlepBbIil 3aKOH TEPMOJUHAMUKU:
T T
Qi =AU + 4, =(Uy-Uy) + 4y, -

2.2.7

Anmnabara:

T

2.2.8 Bropoii 3akoH TepmoanHaMukn. HeoGpaTumeie mporiecchl

[Tpunmuns! neficTBus TermioBeix MammH. KIT/I:
22.9 - y Sp— - QHEII"[J- _lQ:-m:x‘ 1 |Q:-;cm|

QH‘EI.]‘]J QHarp QHarp

Makcumanbraoe 3nauenue KI1/1. Lukn Kapno:

2.2.10 1 TH:I]‘]] =1, Xon Txnﬂ
max 1M =Nkapro = =] -
Harp Harp
2.2.11 VYpaBuenue Teruiooro 6amanca: Qi+ Q2+ Qs +...=0
3 QJIEKTPOJJUHAMUKA
QJIEKTPUYECKOE ITIOJIE
311 OneKTpu3aus Tell U ee MPOSIBICHUS. DIEKTpUUYeCKuil 3apsa. /[Ba Buma 3apsia.
31 o OneMeHTapHbIN SIEKTPUUYECKUH 3apsa/. 3aKOH COXpPAHEHUS 3JIEKTPHUECKOTO 3apsaaa

BzaumopeiictBue 3apsgoB. Toueunble 3apsapl. 3akoH KynoHa: B OZHOpOAHOM

3.1.2 BEILECTBE C AUDIIEKTPUUCCKON MPOHUIIAEMOCTDBIO €




F:k“?l" > 1 '?1" fi*z‘
E’;r: 4TEEEU rz

DnekTprudeckoe nojie. Ero neficTBre Ha 3JIEKTPUUIECKUE 3PS b

HarmpsxkeHHOCTB 3IIEKTPHUYECKOTO TTOJIS:

N

fu ¥

Y npobubiii

[Tone ToyeuHoro 3apsaa:

el
. =K—=,
! FE

E'z const

Kaptuss! 1MHMI HaNIPsSHKEHHOCTH ATUX ITOJIEH

HOTGHHI/IaJ'IBHOCTB QJICKTPOCTATUYCCKOI'O MOJIA.

Pasnocth MNOTCHIINAJIOB U HAIIPSIP)KCHUC!

A2 =q(Q; —@,)=-gAp=qU

HOTCHHI/IaJIBHaSI OHEPTIHA 3apsaaa B 3JICKTPOCTATUYCCKOM IT10JIC:




W=qo.

A=— AW

HOTGHHI/I&H SJICKTPOCTATUYCCKOTI'O IOJIA:

CBsi3p HANPSHKEHHOCTH TIONST W PAa3HOCTH TMOTEHIUANIOB IS OJHOPOIHOTO
anekTpocratuueckoro noist: U = Ed

[TpuHIKT CYTIEPIO3UIINH ITEKTPUUECKUX MOJEH:

3.1.6 == =k =
E=El +E5 4. 0=Q1+¢5 +...
HpOBOILHI/IKI/I B BHQKTPOCTaTI/I‘IeCKOM T10JI1C. YCJ'IOBI/Ie paBHOBeCI/IH 3ap;1;[0B: BHyTpI/I
HpOBOI[HI/IKa
—
3.1.7
.}
T
BHYTPH U Ha IIOBEPXHOCTHU IIPOBOAHUKA @ = const
318 JM2NeKTpUKKH B 3IEKTPOCTATUUECKOM Tojie. [IuanexkTpuueckas MPOHUIIAEMOCTh

BC€IOICCTBA €

KOH,Z[CHC&TOp. SJ'ICKTPOCMKOCTB KOHJACHCATOpa:




-4
U

DJEeKTPOEMKOCTb TUIOCKOTO KOH/IEHCATOpa:

Hapanneanoe COCIMHCHUC KOHACHCATOPOB:

g=gitgs tus Ui=Us=ui Cgain ™

3.1.10 INocnenoBaTesibHOE COSIMHEHUE KOHICHCATOPOB:
T 111
L‘ = Ul +U2 +___ = ":f’] :qz :___,C——C_'l‘_c +
MOCT 1 2
DHeprus 3apsHKEHHOT0 KOHJCHCATOpa:
12 7
3111 g/, U q

W
€72 2 o0

3.2

3AKOHBI [IOCTOAHHOI'O TOKA

3.2.1

Cuita Toka:




Mg
Al Ar—0

TTocTosunsiii Tok: I = const

Jns mocrostHHOTO TOKA (@ = It

Ycnopus CYII€CTBOBAHUS SJICKTPHUICCKOI'0 TOKA.

322
Hanpsoxenne U n O/IC E
3akoH Oma s y4acTKa LEMu:
323
L
DJEeKTpUUYECKOe CONPOTUBIIEHHE. 3aBUCHUMOCTb CONPOTUBICHHUS OJHOPOJHOTO
NPOBOJHMKA OT €ro JJIMHBI U CEUCHHS. Y IeJIbHOE CONPOTUBIICHUE BEIIECTBA.
324

3.25

Ucrounuku Toka. 3AC UCTOUYHUKA TOKA:




A

[ — __CTOpOHHHX CHal

q

BHYTpeHHCC COIIPOTHUBJICHUE NCTOYHHUKA TOKa

B,7

R

3.2.6 3axon Oma i1 moHo#H (3aMkHyTON) anekTpudeckoit enw: E = IR + Ir, otkyna
[TapannensHOE COEMHEHNE IPOBOTHUKOB!
1 1 - 1 "
I=1,+1I,+.... U;=U,=..., e e e R
Rnapa;m Rl RZ
3.2.7
IlocnenoBarenbHOE COEAMHEHUE TIPOBOIHUKOB:
U = Ul . 5 UE s 3 P [1 = Iz —_—u RIIGCJI = Rl +R2 +.”
Pa6ota amektpryeckoro Toka: A = IUt.
_ -0 =1
328 3akon J[xoyns - Jlenna: Q = I°Rt.

Ha pesucrope R:




2
QzAzferszrzU?r

MomntHocTh OJICKTPHUYCCKOI'O TOKaA:

Pz'ﬂ—A =IU .

ﬂr Af —()

TenoBast MOIITHOCTb, BbIAEsIEMast HA PE3UCTOpE:

3.2.9 2
MOIIHOCTh UCTOYHUKA TOKA:
P = ‘&‘1(.“'.['_{:[1;] = EJ
At —0
CBoOOmHBIC HOCUTENHM DJECKTPUYECKUX 3aps0oB B MPOBOJHUKAX. MeEXaHU3MBI
3.2.10 |mpoOBOAMMOCTH TBEPIBIX METAIUIOB, PACTBOPOB M PACILUIABOB AJIEKTPOIUTOB, T'a30B.
ITonynpoBonnuku. [1o1ynpoBOIHUKOBBINA O
MAT'HUTHOE I1OJIE
MexaHnyeckoe B3aUMOJCHCTBUE MAarHUTOB. MarHuTHoe noje. BekTop MarHutTHoi
WHIYKIUA. [[pHHIATT CynIepIIo3uIy MarHUTHBIX TTOJICH:
— — ——
- B=B+B,+
3.3.1 —
] ._’ Wi

JImanm WHAYKIIUA MarHuTHOI'O I10JIA. KapTI/IHa JIMHAM WHAYKOUW MarHuTHOI'O I10JIA
IIOJIOCOBOI'O 1 HOI[KOBOO6pa3HOI‘ O ITIOCTOSAHHBIX MarouToOB




OmeIT OpcTena. MarauTHoe 10JIe TPOBOAHUKA ¢ TOKOM. KapTrHa TUHUN WHIYKITIH

3.3.2 MArovuTHOro mnoJisd MJJIUHHOIO IIPAMOIrO HNPOBOJHHMKA W 3aMKHYTOI'O KOJIBLICBOT'O
IMPOBOJHHKA, KATYIIKH C TOKOM
Cuta AMriepa, ee HalpaBJICHHE W BEIMINHA!
333 F_! = [Blsin o, roe O - yron mexay HanpasneHuem rnpol
BEKTOPOM R
Cuia Jlopenria, ee HampaBJIcHUE B BEIMIMHA!
334 | Figp :lql vBsino., rae O - yron Mexay BeKTopami

JIBIKeHNe 3apsHKEHHOM YaCTHITBI B OJHOPOIHOM MarHHTHOM ITOJIe

34

OJIEKTPOMATHUTHASA MHAYKLA

it /B

o

3.4.1 S
[ToTok BEKTOpa MarHUTHOW MHYKIIUH:
® =B,S=BS cos a
342 SIBnenue anekTpoMarauTHON MHAYKINH. DJIC mHAyKIHHI
3aKoH 3JIeKTpoMarHuTHoM nHaykuuu dapazaes:
343 ﬁ@ !

E =——1yV  =—®,

At At—0

_—




34C vHAyKUWKM B NPSMOM

B .
NPOBOAHUKE ONMHOM 1, \ 1”
ABWXYLLEMCS CO CKOPOCTBIO {) / \{ . 7
(BLI ) B OAHOPOAHOM MarHUTHOM / ; //

344 none B: /L — ] : ,O/
IE,-]:B/UC()SOL ,roe o -yron /
mMexay BeKtopom B 1 Hopmansio j;
K MOCKOCTU, B KOTOPOW NexaT BEeKTOpbl! Z nY;ecnu fLB myl B.
10 |E;|=Blv
34.5 IIpaBuio Jlenma
WNHIyKTUBHOCTB:!
L=—.,vnu ®=L].
34.6
Camonnnyxkius. 2J1C caMOWHIYKIHH:
Al r
Ey=—L— —— LI,
At—0
DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM:
L

3.5

SJIEKTPOMATI'HUTHBIE KOJIEBAHU A 1 BOJIHBI




3.5.1

KonebarenbHbiit kOHTYp. CBOOOIHBIC 3JICKTPOMArHUTHBIC KOJICOAHUS B UACATHLHOM
K0JIe0aTeIbHOM KOHTYpE:

q(1) =Gnax SIN(OF+ @)
I(1) =q; = O ax COSOT+Qg) =1,y COS(OT+Qg)

®opmyna Tomcona:

2m ]

= , OTKYOa (= = .
T ZTEM' LC Y 7 E

CBs3b AMIUIMTYBI 3apsaja KOHACHCATOopa C aMHJII/ITy,ZJ;OI\/'I CHUJIBI TOKa IpH CBOGOJIHBIX
SJICKTPOMAIrHUTHBIX KOoJIeOaHUsIX B nacaJIbHOM KoJIe0aTeILHOM KOHTYpC:

1

max

()

4 max

352

3aKkoH COXpaHCHHA SHCPIUuUu B UJICAJIbHOM KoJIe0aTeIEHOM KOHTYpC:

diti* p LI’ _CU%max _ LI*max
9. 2 2

=const -

353

BBIHy)K,Z[CHHBIe SJICKTPOMAIrHUTHBIC Kosiebanus. Pe3onanc

354

Ilepemennniii Tok. Ilpom3BomcTBO, mepenaya W MOTpeOJICHHUE HIEKTPUUECKON
SHEPrUuu

355

CBoiicTBa OJICKTPOMArHUTHBIX  BOJIH. Bzaumnas OpuCHTAalusA BCKTOPOB B
3J1€K’I‘p0MaFHPITHOﬁ BOJIHC B BAKyyM€:




E1Bl¢

3.5.6

[Ixama OJICKTPOMArnUTHBIX BOJIH. HpI/IMeHCHI/Ie SJICKTPOMAarHuTHLIX BOJIH B TCXHUKE

U OBITY

3.6

OIITHKA

3.6.1

TIpsimonuHeitHoe pacnpocTpaHEHHE CBeTa B OJHOPOJHOM cpere.

HUCTOYHUK. JIyd cBeTa

Toueunsrit

3.6.2

3aKOHBI OTpaXEHUs CBETA, 0. =

alp

T AT G S T

3.6.3

ITocTpoenne n3o0pakeHu B IIIOCKOM 3epKalie

3.64

3aKOHBI IPEJIOMIICHUS CBETA.

IIpenomnenue ceera:

nysino=n,sinf}. n,

AOCOIIOTHBIH MOKa3aTeNb MMpCIOMIICHHUA:

':1

U

Rage =

OTHOCHUTENBHEIN IT0KA3aTelIb IpCIOMIICHUA:

. A Ay
Mgy =—==—.
.’T] U4

Xon myueil B mpu3Me.




CooTHONIEHHE YacTOT H  COOTHONICHWE JUIMH BOJH TpPU  TEPEexXojie
MOHOXPOMAaTHYECKOTO CBETA Yepe3 IPaHUIly pas3jiena ABYX ONTHUECKUX CPEI:

VI ZV: ’ ﬂl.}'ul _”3}"2

3.6.5

IlonHOE BHYTpEHHEE OTpaKEHHUE.

IIpenenbHblil yroi MOMHOrO BHYTPEHHETO OTPAKEHUS:

3.6.6

Cobwuparomye 1 paccewBaroIye JUH3BL. ToHKas nuH3a. DOKYCHOE pacCTOsHHE U
OITHYECKAs CHJIa TOHKOM JIMH3BI:

3.6.7

®opMyna TOHKOHU JIMH3BL:

1 1
—+—=
/

|
d F H

VYBenuuenue, 1aBaeMoe JTUH30M:

_1

I'=

h

i il
1

D<0=F=—<0,
D

B cnyuae pacceuBaroliieil JIMH3BI:

= L = m{l
H d




Xoz Jry4a, MpOIIe IIero JIMH3Y IO IPOU3BOJIBHBIM YTJIOM K €€ TIIaBHOM ONTHYECKON
3.6.8 ocu. IlocTpoeHrne W300paKeHUH TOYKM M OTpe3Ka MPSIMOW B COOHMparOIUX H
paccenBaroIIUX JIMH3aX U UX CUCTEMax
3.6.9 doToanmnapar Kak ONTHYECKHH mpruOop. ['1a3 kak onTuueckas cucreMa
Untepdepenunss cBera. KorepeHTHble HMCTOYHHKH. YCIOBUS — HaOmIOJeHHUS
MaKCUMyMOB U MHUHUMYMOB B MHTep(EPEHIIMOHHOW KapTHHE OT ABYX CHH(A3HBIX
KOTE€PEHTHBIX ICTOYHHKOB!
A
36101 makeumymsl - A=2m=, m=0,+1,+2,+3,..,,
.?V
MUHUMYMbI - A:{anl}; c=0%14+3 43
Hudpakmus cBera. [AudpaknnoHHAs pemieTka. YCIOBHE HAONIONEHHUS TIaBHBIX
MaKCHMyMOB NP HOPMaJIbHOM IIaJICHMH MOHOXPOMAaTHYECKOTO CBETa C JUIMHOM
BOJIHBI A Ha PELIETKY ¢ nepuogom d:
3.6.11
dsme, =mA, m=0,£1,£2,+£3, ..
m * * '
3.6.12 | ducnepcus cBera
4 KBAHTOBAS ®U3UKA
KOPITY CKYJISIPHO-BOJIHOBOM JIY AJIM3M
4.1.1 T'unores3a M. Ilnanka o kBantax. ®opmyna [lnanka: E = hv
®oToHBI. DHEprus PoToHa:
he
4.1 4.12 Umnynse ¢porona:
E hv h
!} e — e — e —
c ¢ A
4.1.3 ®otoaddext. Onbitel A.I'. Cronerosa. 3akoHsl poTodddexTa

YpaBuenue DiHmTelHA T hoTodPdeKTA:




Ez|mmna = Annmo:[a i ——
he _ _ he
roe Ecpororla =hv =—, Asbmo,uu _hvxp .
A Aep
m02
e max _
“KHHmMAax ~ _GU3BII
415 [aBnenue ceera. JlaBneHue cBeTa Ha MMOJHOCTHIO OTPAXKAIOLIYIO MIOBEPXHOCTh U HA
o MOJIHOCTBIO MOTJIONIAIOIYI0 TTOBEPXHOCTh
OU3UKA ATOMA
4.2.1 IInanerapHast MozeNnb aTomMa
IToctynarer bopa. Usnydenwe u mornomeHnrne ¢GOTOHOB NpU TEPEXOJe aroma ¢
OJTHOTO YPOBHSI SHEPI'UU Ha APYTOM:
a4
| hc Eo_F
L mn }b i m
4.2 mn
Jluneituatbie CEKTPHL.
CriekTp ypOBHEH 3HEPTHU aTOMa BOJOPOJIa:
423
-13,63B :
E, = —.n=123, ..
OU3NKA ATOMHOI'O AJIPA
431 Hyxonnas mozens siapa ['eiizenOepra - MBanenko. 3apsin sapa. MaccoBoe 4HCiIO
e anpa. M3oTomnsl
PainoakTUBHOCTE.
Anbda-pacna;
43
432 | A A—4 -
SX "N g tHe
Bbera-pacna.




DJIeKTPOHHEIN P-pacra:
‘%X—} Zf‘lYJr ?e+¥e :
TosutpoHHsLii B-pacnaz;:
‘%X—} ZA1Y+ 4_?e+’i'ie :

T'amMma-uznyuenue

3aKOH paJInOAaKTHBHOTO pacraja:

1
N(t)=Ny2 T

IIycTe m - Macca pairoakTUBHOIO BellecTBa. Toraa

1
m(t)=my2 7

434 Snepurlie peakiun. JleaeHue u cuHTe3 SIIEp




HOYPOYHOE IINTAHUPOBAHHUE

TOYCK

10 KJTACC
N KosmmuecTBo yacos Jlata DJIeKTPOHHbIE HHPPOBLIE
B Tema ypoka KonTposabHbie IMpakTH4yeckne o0pa3oBaTeJIbHbIE
n/n Bcero U3y4eHust
padoTsI padoThI pecypcol

1 ®uzuka — Hayka o mnpupozae. Hayudnele 1 bubnmoreka OOK
METO/IbI TO3HAHMSI OKPYKAIOIIET0 MUPa https://m.edsoo.ru/ff0c32e2
Poxs m mecto usuku B (GoOpMHpOBAHUH

2 COBPEMEHHOMU Hg)quOﬁ Kapq")ml;bl II)VII/Ipa B 1 bubmorexa HOK

o o ’ https://m.edsoo.ru/ff0c33e6
MIPAKTHYECKOH e TeNFHOCTH JIOIeH
Mexanuueckoe IBHKCHHUE.

3 OTHOCHUTEIIFHOCTD MEXaHHIECKOTO 1 bubnunoreka 1HOK
nBwkeHud.  llepemerienne,  CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOPEHHE

4 PaBHOMEpHOE NPAMOIMHENHOE JBUKEHUE 1 bubamorexa [OK

https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE MPSIMOJIMHEWHOE 1 bubnnoreka HOK
JIBIOKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOE najcHue. Yckopenue 1 Bubnnoreka 1HOK
CBOOOIHOrO MaICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneitnoe nBmwxkeHue. JIBuxeHue 1 bubnmoreka IHOK
MaTepUaIbHON TOUKH 10 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
IIpunnun  otHocuTeNnbHOCTH [ anmumes.

8 I/Igepllfnanb}lme cucreMsl orcuera. IlepBblit 1 bubmorexa LOK

https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca Tema. Curna. [TpuaTIMT
9 cynepno3unuu  cuwil.  Bropon ’ 3a?<0H 1 bubamorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HeloToHa Ju1ss MaTepUaNbHON TOUKH
10 Tpernii 3akoH HeroToHa 17151 MaTepHalIbHBIX 1 bubGimoreka HOK

https://m.edsoo.ru/ff0c3be8




3akoH BcemupHOTO TsroreHms. Cuia bubnmoreka HOK
11
TsokecTH. [lepBast kocMudeckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubnmnoreka LHOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
ynupy y https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koadoumuent tpenns. Crma
13 corn oTTTIjIBneHI/Iﬂ n(bﬁ HBI/I)KCHpI/II/I Tela B bubmorexa [OK
P P A https://m.edsoo.ru/ff0c3{76
KUJKOCTH WIJTH Ta3e
[ToctymarensHoe u BpaniaTeIbHOe
14 IBIDKEHWE a0CONFOTHO TBEPAOTO Tea. bubnmoreka HOK
Mowment cunbl. Ilieyo cwibsl. YcioBus https://m.edsoo.ru/ffOc41a6
PaBHOBECHs TBEPAOTO Tea
NMnynsc maTepuanbHOM TOYKH, CHCTEMBI
15 MaTepUaidbHBIX TOUYeK. VIMIyJIbC CHIIBL bubmmoreka HOK
3aK0oH COXpaHEHHs UMITylibca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBHOKCHHC
Pabora u momHOCTH cmibl. KuHetnueckas
16 SHEprus MaTeHIHam,Hoﬁ touku. Teopema 06 bubamorexa HOK
p p s p https://m.edsoo.ru/ff0c4502
M3MEHEHUN KHHETHYECKON YHEPTHH
ITorenumansHaa 3Heprus. [loreHuunanbHas
17 SHEpPrusi  yHpyro nepopMUPOBaHHOM bubGimoreka HOK
npyxuHbl. [loTeHInanpHas SHEprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MTOBEPXHOCTH 3eMITH
[loTeHnManbHBIE W  HEMOTCHIMATbHBIC
cwibl. CBsI3b pabOThl HEMOTEHIMAIBHBIX
18 CHII C I/I3MCHCHI/II)CM MexaHI/IquKO;”II SHEPTUHU bubamorexa LOK
p https://m.edsoo.ru/ff0c478c
CUCTEMBI  TeJl.  3aKOH  COXPaHCHHS
MEXaHUYECKON SHEPIUU
JlaGoparoprass pabora «McciemoBaHue
19 CBsS3M pabOThl CHIIBI C H3MEHEHUEM bubnmnoreka OOK
MEXaHWYECKOW 3HEPruM Tela Ha MpUMepe https://m.edsoo.ru/ff0c33e6
PACTSDKEHUST PE3NHOBOTO JKI'yTa»
KouTposbHas aboTa 1o TeMe
p p bubnunoreka 1HOK
20 «Kunemaruxka. JuHamuka. 3aKoHBI

COXpaHCHHA B MCXAHUKE»

https://m.edsoo.ru/ff0c3508




OCHOBHBIE ITOJIOKCHUA MOJICKYJISIPHO-

bubnuoreka IHOK

21 KMHETUYECKOW  Teopuu.  bpoyHOBCKoe https://m.edsoo.ru/ff0cddc2
nBwkenne. Judpdysus
Xapakrt BIUKCHUSI W B3aWMOJICHCTBUSA
22 q;f;m iI;mIéCTBae Monenu s:poe(zlil; 1?a30B Bubmorexa HOK
o . ’ https://m.edsoo.ru/ff0c33e6
XKHUAKOCTEHN M TBEPIIBIX TET
73 Macca wmonexyn. KommdectBo BemiecTsa. bubnmoreka HOK
[TocTostHHAas ABOTAMIPO https://m.edsoo.ru/ff0c3508
o4 TertoBoe paBHOBecue. Temmeparypa u eé€ bubnmoreka HOK
mmMepenne. 1lIkama remreparyp Llenbcust https://m.edsoo.ru/ff0c33e6
75 Upeanpapi 1a3 B MKT. OcHoBHOE bubnunoreka 1HOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomtoTHasE —TeMmIieparypa Kak  Mepa
26 CpeHEN KUHETUYECKOW SHEPT U JBUKEHHUS Bubnunoreka HOK
MOJIEKYIL. YpaBHeHne MenpeneeBa- https://m.edsoo.ru/ff0c511e
Knaneiipona
bubnunoreka LHOK
27 3akoH /lanbToHa. ['a30BBIC 3aKOHBI https://m.edsoo.ru/ff0c33e6
gy | Mmoo oo Bmorers 110K
https://m.edsoo.ru/ff0c3508
COCTOSIHHSI Pa3peKeHHOTO Ta3a
29 M3onpouieccel B UACAIBHOM Tra3e M HX Bbubnnoreka IHOK
rpaduyecKoe mpeCTaBlIeHIE https://m.edsoo.ru/ff0c3508
BryTpeHHss SHEprUus TEPMOAMHAMUIECKON
o | s u oot o o oo 1ok
) https://m.edsoo.ru/ff0c5952
BHyTpeHHsiT ~ 3Heprus  OJHOATOMHOT'O
HJIealbHOTO Ta3a
31 Bue! Terionepenauun Bubmiorexa HOK
https://m.edsoo.ru/ff0c5¢36
A —— bubmoresa LK
. ) https://m.edsoo.ru/ff0c5¢36
AmmabaTHBIN MTporiecc
33 IlepBblil 3aKOH TEPMOAMHAMMKHA M €T0 bubnnotexa HOK

MPUMCHCHUEC K U30IIpoHeccamMm

https://m.edsoo.ru/ffOcSefc




34 HeobOpatnMocTs TpolieccoB B MPHUPOIE. 1 bubnmoreka HOK
BTopoii 3aK0H TepMOTMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Ipunmun  meticteus u  KIIJ TemuroBoit 1 bubnmnoreka LHOK
MaIlIUHBI https://m.edsoo.ru/ff0c600a
bubnunoreka LHOK
36 Huicn Kapro u ero KT ! https://m.edsoo.ru/ff0c33e6
37 DKOJIOTUYECKUE IPOOJIEMBI 1 bubnunoreka OOK
TEIUIOPHEPTeTUKU https://m.edsoo.ru/ff0c3508
33 O6oOmatomuit  ypok  «MouekysipHas 1 bubnunoreka OK
¢m3uka. OCHOBBI TEPMOJIMHAMHKID) https://m.edsoo.ru/ff0c3508
9 Moty | o, Ocronss | BuSmorera _ LIOK
yIIp ) https://m.edsoo.ru/ff0c6a50
TEPMOIMTHAMUKIDY
40 [TapooOpa3zoBanme " KOHJICHCAIINSI. 1 bubnmoreka HOK
Hcnapenue u KuneHue https://m.edsoo.ru/ff0c63b6
A1 AOCOIOTHAasT M1 OTHOCUTENIbHAS BIIAKHOCTh 1 bubnuoreka IHOK
Bo3ayxa. HaceIimennsii map https://m.edsoo.ru/ff0c64d8
Teépmoe Ttemo. Kpucrammmueckue u
42 amopdHbIe Tena. AHWU30TPONHS CBOWCTB 1 bubimoreka HOK
KpHUCTAIIIOB. Kunxue KpHUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUabl
43 [InaBnenne m Kpuctaymzauus. Y aenbHas 1 bubanoreka HOK
terutora TasneHust. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIUIOBOTO OaslaHca 1 bubmorexa HOK
p https://m.edsoo.ru/ff0c6820
45 DNeKTpu3anust Te. DICKTPUIECKUA 3apsl. 1 bubnuoreka HOK
JIBa BU/1a DIIEKTPUYECKUX 3aPSAI0B https://m.edsoo.ru/ff0c6bcc
46 E(E)J;) B;)H(I){;I; HI-;PIKPI @P;?(E?Tpilgjc aHeHI/II;II 1 bubmmorexa IOK
YHPOBOZ ’ P https://m.edsoo.ru/ff0c6bcc
3JIEKTPUIECKOI0 3apsijia
47 BsaumogeiictBue 3apsioB. 3akon Kymona. 1 bubnmotexa HOK
TouedHbIi SIEKTPUIECKHMA 3apsiz https://m.edsoo.ru/ffOc6eced
Hanpsok€HHOCTD  3JIEKTPUYECKOTO OIS, Eubmorexa [TOK
48 [IpyHIMD Cynepno3unMy 3IEKTPUIECKUX 1

noseil. JInHun Hanps>KEHHOCTH

https://m.edsoo.ru/ff0c6df2




PaGoTta cunm 3JEKTPOCTATHYECKOTO TOJISL.

bubnmnoreka LHOK

49
[Torenuman. Pa3HOCTh MOTEHITHAIOB https://m.edsoo.ru/ffO0c6f00
[IpoBomHUKH u VDIIEKTPUKU B

50 anpeKT f[)CTaTI/I‘lCCKOM : P roJie bubamorexa HOK

p : https://m.edsoo.ru/ff0c7018
JmanexTpuueckasi IPOHHUIIAEMOCTh

51 Onextpoémroctb. Kormencaro bubmorexa HOK

P - o P https://m.edsoo.ru/ff0c7126

52 DNEeKTPOEMKOCTH MJIOCKOTO KOHIEHCATOpa. bubnunoreka OOK
DHeprus 3apsHKeHHOT0 KOHIEHCATOpa https://m.edsoo.ru/ff0c72c0

53 Jlaboparopras pabota "U3mepenue 1 bubnmoreka HOK
3JIEKTPOEMKOCTH KOHIeHcaTopa" https://m.edsoo.ru/ff0c33e6
[IpuHuun  geiicTBUS W HOpPUMEHEHUE
KOHJICHCATOPOB KOITUPOBAJILHOTO

54 eumilL aTa b ,CT WHOTO pn HHTEpA bubamorexa HOK

pata, by P pa. https://m.edsoo.ru/ff0c3508
DJIeKTpOCTaTUYECKAs 3alIUTa. 3a3eMJICHUE
3JICKTPOIIPHOOPOB
ONEKTpUYECKU  TOK,  YCIOBUS  €ro

55 cymectBoBanus. IloctosHubrii Tok. Cuna Bubnunoreka HOK
tToka. Hanpsbxenue. ConpoTtusienre. 3aKoH https://m.edsoo.ru/ff0c33e6
Owma 1151 y9acTka 1enu
[TocnenoBarenpHOE, napajuiesbHoe,

56 CMEUIAHHOE COEAUHEHHE MPOBOJHHUKOB. 05 Bubnnoreka 1HOK
Jlaboparopnas pabota «3yuenne ’ https://m.edsoo.ru/ff0c3508
CMEIIIAHHOTO COCJIMHEHHSI PE3UCTOPOBY

57 PaboTa 1 MOIIHOCTH 3JIEKTPHUUECKOTO TOKA. bubnnoreka HOK
3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akor Owma [Ig TONHOW (3aMKHYTOM)

SIIEKTPUUECKOIN eIIH. Kopotkoe
P ! p bubnmuoreka HOK
58 3aMbIKaHHE. JlaGoparopHas pabota 0.5
https://m.edsoo.ru/ff0c7ae0
«3mepenne DJIC uCTOYHMKA TOKA W €T0
BHYTPEHHETO CONPOTHBIICHUS
PesepBHbiii ypok. KortponbHast paboTa mo
p" yp P " pabot bubnmoreka IHOK
59 teme "Onexkrpoannamuka’ / Becepoccuiickas

poBepoyHas pabora

https://m.edsoo.ru/ff0c8c56




60 O600maron il ypok « NeKTpoInHAMIKAY / 1 bubnmoreka HOK
Bcepoccwutiickast mpoBepodyHas paboTa https://m.edsoo.ru/ffO0c88be
ONeKTpOHHAsT MPOBOAUMOCTH  TBEPIBIX

61 METaJUIOB. 3aBHCUMOCTH CONPOTHBICHHS | bubmmoreka HOK
METaJIJIOB oT TEMIIEPATYPHI. https://m.edsoo.ru/ff0c33e6
CBepXIpoOBOIUMOCTH

62 OnexTpudeckuii TOk B Bakyyme. CBOHCTBa 1 bubnmoreka HOK
AJICKTPOHHBIX ITyYKOB https://m.edsoo.ru/ff0c3508
[lomynpoBogHMKH, WX COOCTBeHHas U

63 npuMecHasi mpoBoauMocTb. CBOHCTBa p— 1 bubnmoreka OOK
n-repexona. [TomynpoBogHUKOBEIE https://m.edsoo.ru/ffOc84ae
pHOOPEI
DJeKTpuYecKnii TOK B pacTBopax u

64 pacIuiaBax 3JIEKTPOIIUTOB. 1 bubnmoreka OOK
DIEeKTPOIUTUYCCKAS JIACCOITHAITHS. https://m.edsoo.ru/ffO0c82ba
DnekTponus3
OnexTpuyeckuit oK B rasax. BuGamorexa ITOK

65 CaMOCTOSITENNbHBI ¥ HECAMOCTOATEIHHBIN 1

https://m.edsoo.ru/ffOc84ae
pa3psa. Monuust. [lnazma

S mpamaccros mpeneae, Mo Bubmiotexa ~ _ LIOK

p P - U https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€301MacHOCTH
Konrponbnas pabora o TeMe

67 «DJEKTPOCTATHKA. ITocTostHABIN 1 bubnuoreka HOK
3JIEKTPUUECKUl TOK. TOKM B pa3lIMyHBIX https://m.edsoo.ru/ffO0c8a8a
cpenax»

63 PesepsHublii ypok. O6oOmaromuii ypok 1o 1 bubimoreka HOK
temamM 10 kmacca https://m.edsoo.ru/ffOc8f6¢c

OBUIEE KOJIMYECTBO YACOB no 68

[NPOIT'PAMME




11 KUIACC

KoanuecTBo yacoB

JJIeKTpOHHBbIe HU(POBLIE

N Tema ypoka K I Aara o0pa3oBaTeJibHbIE
o/ yp Beero OHTPOJIbHbIE pakTHYecKHe T —— p
padoThl padoThI pecypchbl
[ToctosHHBIE MarHHUTHI u ux
B3auMozeiicTBie. MaruutHoe nosie. Bexrop 1 bubnmnoreka OOK
MAarHUTHOW MHIYKIWU. JIMHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHAYKIHA
MarauTtHoe TMoj€e MNPOBOJHHUKA C TOKOM.
OmnbIT OpcTena b Ill33aHMo elicTBUe 1 Bubmiorexa HOK
p ) A https://m.edsoo.ru/ff0c98fe

MTPOBOIHUKOB C TOKOM
Jlaboparopnas pabota «3yueHue 1 1 bubnuoreka HOK
MarHMTHOTO TOJIS KaTYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TIOJISI HA TIPOBOIHUK
¢ toxoMm. Cuna Awmmepa. JlaGoparopHas | | bubnuoreka LHOK
pabora «Hccnenosanue IEUCTBUSA https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOT'O MarHMUTa Ha PaAMKY C TOKOM»

efcTBHe MarHMTHOTO TI0JIS Ha
HBI/DK T0CsI 3apspKeHHYI0 yactuiry. Cuma 1 bubimorexa HOK
A yHy P y - https://m.edsoo.ru/ff0c9df4
Jlopenmnia. Pabota cuisl Jlopenna
OnekTpoMarHuTHas  WHAyKOus.  [loTox 1 bubnuoreka IHOK
BekTOpa MarHuTHOM wHAyknuu. OJIC https://m.edsoo.ru/ff0c98fe




10

11

WHAYKOUA.  3aKOH  JIIEKTPOMArHUTHOM
uHaykiuu Papanes

Jlaboparopras pabota «MccrmenoBaHue
SIBIICHUS 3JICKTPOMArHUTHOW UHITYKITUNY

NHaykTUBHOCTE. SIBIEHHE CAaMOMHAYKLIHH.
OJC caMOuHAYKITNHU. DHEPrUsl MATHUTHOTO
OJIst KaTyIIKA C TOKOM.
OIIeKTPOMAarHUTHOE TOJIe

TexHuueckue YCTpOMCTBa u HUx
NPUMEHEHUE:  IOCTOSIHHBIE  MAarHuTBhl,
OJICKTPOMArHMuThI, QJICKTPOABUTATCIIb,

YCKOPUTENIH  JJEMCHTapHbIX  YacTHII,
MHIYKIHOHHAS I1eYb

O6o0maronuii  ypok «MarHutHoe ToIe.
DNEeKTPOMAarHUTHAS UHTYKITUS

KonTponbHas pabora mo reme «MarautHoe
roJie. DIEKTPOMArHUTHASI UHTYKIIHSD

bubnmoreka IHOK
https://m.edsoo.ru/ff0cal50

bubnnoTeka IHOK
https://m.edsoo.ru/ff0ca600

bubnnoreka LHOK
https://m.edsoo.ru/ff0c98fe

bubnnoreka LHOK
https://m.edsoo.ru/ff0cab82
bubnnoreka LHOK

https://m.edsoo.ru/ffO0cad58

12

13

14

15

CBoOOIHBIE MEXAaHMYECKHE KoJieOaHus.
I'apmonnueckre KojicbaHus. YpaBHEHHE
rapMOHHYECKHX KoJiebanuii. [IpeBparieHue
SHEPrHU

JlaGoparopnast pabora «lccnenoBanue
3aBHCHMOCTH TE€PHOAA MAaNbIX KoJeOaHMii
rpy3a Ha HUTH OT JUIMHBI HUTH U MAaccChl
rpy3a»

Konebarenpupiii  koHTYp.  CBOOOIHBIC
3IEKTPOMAarHUTHEIE KoJeOaHus B
WaealbHOM  KoneOaTenbHOM  KOHTYpe.
AHajiorusi MeXIy MEXaHMYECKUMH |
3JIEKTPOMAarHUTHBIMHU KOJIEOaHUAMHU
®opmyna TomcoHa. 3akoH COXpaHEHUs
SHEPTUU B HUJACATHHOM KOJeOaTelbHOM
KOHTYpe

bubnmoreka IHOK
https://m.edsoo.ru/ff0caf06

bubnmoreka IHOK
https://m.edsoo.ru/ff0c98fe

bubmmoTeka IHOK
https://m.edsoo.ru/ff0cb820

bubnmoreka IHOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue 0 3aTyXarmux
KoJeOaHusX. BriHyX1€HHBIE

bubnmoreka IHOK
https://m.edsoo.ru/ff0cbb86




MeXaHndeckue  KosieOaHus.  Pe3oHaHc.
BriHyXIeHHBIC 3JIEKTPOMAarHUTHBIC
KoJie0aHus

[lepemennbiit  TOok.  CHHyCOWJAJIBHBIN
MIEPEMEHHBIN TOK. MOIIIHOCTh NEPEMEHHOTO

bubnnoTeka IHOK

17 b
TOKa. AMIDIUTYIHOE W JIeHCTBYIOIIEe https://m.edsoo.ru/ffOcbd34
3HA4YEHUE CHJIbI TOKA U HAIPSDKEHUS
Tpanchopmarop. [Ipon3BomcTBo, mepenava bubmmoTeka HOK
18 .
U IOTpeOIIeHNE IIEKTPHUUECKON SHEPTHH https://m.edsoo.ru/ff0cb820
YcrpoiictBo a €CKOe €HEHHE
19 onexrpuiccroro  amoka,  rencparopa Bumiorexa _ LIOK
p o patop https://m.edsoo.ru/ffOcc324
MEPEMEHHOTr0 TOKa, INHUHN 3JIeKTpoIepeay
DKOJIOTUYECKUE PHUCK OU3BOJICTBE
20 3J1eI<HT rol/;le rplfm l;? J'IzIT HP:I Hgﬁogbzoélgﬁa bubmotexa LOK
POSHEPTHIL. BYJHTYpa HEHO https://m.edso0.ru/ff0cb820
AJIEKTPOIHEPTHH B TIOBCETHEBHOM KU3HH
Mexanuyeckue BOJIHBI, yCIIOBUS
1 pacnpoctpanenus. Ilepuon. CkopocThb Bubnuoreka HOK
pacmpocTpaHeHHs W JUIMHA  BOJIHEIL https://m.edsoo.ru/ffOcca54
[Tonepeunsle U NPOAOTbHBIE BOJIHBI
3Byk. CkopocTh 3Byka. I’ poMKOCTB 3ByKa. bubnuoreka HOK
22
Bricora ToHa. TeMOp 3ByKka https://m.edsoo.ru/ff0cccOc
23 ONEeKTpOMarHuTHBIE BOJIHBI, UX CBOMCTBA U bubnuoreka HOK
ckopocTb. [1Ikarna 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
o4 [IpuHIUTIBI PagUOCBS3M U TEICBUICHUS. bubnnoreka IHOK
Pa3Butue cpencts cBs3u. Paguonoxanus https://m.edsoo.ru/ff0cb820
75 Kontponbnass pabora «Konebanus wu Bubmuoreka HOK
BOJIHBD https://m.edsoo.ru/ff0cc6f8
[IpsiMonnHEHHOE pacIpOCTpaHEHHUE CBETa
26 0}5}?(1)\4 5;1};; Hc ez[pe HlPoq;EHI;IﬁHHHCTinIHE Bubmiorexa HOK
P PeAe. https:/m.edsoo.ru/ff0cd350
cBeta. JIyu cBera
OtpakeHne cBeTa. 3aKOHBI OTpaKeHHS Bubmorexa ITOK
27 ceera. [loctpoenne u300pakeHHU B

IIJIOCKOM 3€pKaji€

https://m.edsoo.ru/ff0cd4e0




[Ipenomnenue cera. IlonHoe BHyTpeHHee

28 oTpaxkenue. lIpemenbHBIH Yronm MOITHOTO bubimorexa HOK
’ https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHHUS
29 Jlabopatopnast ~ pabora  «M3mepeHue Bubnuoreka HOK
MTOKA3aTelsl IPETOMIICHHSI CTEKIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenue u JKCHUU B JINH3E.
30 d)opiaynaochgzoﬁe J131;)H63€>211. eYBeaneHilee bubmorexa HOK
https://m.edsoo.ru/ff0cddle
JTUH3BI
31 Jlaboparopras pabota «MccrmenoBaHue bubmmoreka [JOK
CBOMCTB N300payKEHUH B JTHMH3AX) https://m.edsoo.ru/ffOcc6f8
Hucniepcus cBeta. CIOXHBIN cOCTaB OEI0TO Bu6nmoreka IJOK
32 ceera. llger. JlaGopatopnas pabora https://m.edsoo.ru/ffOcc6f8
«Habnroienue TMCIEpCHU CBETa
33 Wntepdepennus ceera. Judpakuus csera. Bubnuoreka HOK
JudpakuronHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeunocThb CBETOBBIX BOJIH. bubnmoreka OOK
[Tonsipu3arus ceeta https://m.edsoo.ru/ff0cf02e
35 OnTrueckne mpuOOPHl M yCTPOWCTBA U bubnmoreka HOK
YCIIOBHUS MX 0€30MACHOTO IPUMEHEHUS https://m.edsoo.ru/ff0cc6f8
I e BuGmorexa LOK
) https://m.edsoo.ru/ff0cf862
TEOPUHU OTHOCHUTEIIBHOCTH
| Smemsmen | smapercno T
https://m.edsoo.ru/ffOcfa4?2
JUTAHEI
3 aaotmun. Comn wacen ¢ owepraci BuGumorexa LOK
) https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPrus MOKOsI
39 Konrtponbnass pabdora «Ontuka. OCHOBBI bubmmoreka LHOK
CIeUaIbHOU TEOPUU OTHOCUTEIBLHOCTH https://m.edsoo.ru/ffOcf6f0
40 @®oronpl. ®opmyna Ilnanka. DHeprus u bubmmoreka HOK
UMIyJbC HOTOHA https://m.edsoo.ru/ff0cfe16
A1 OtkpeiTHE U uccnenoBanne Gporodddexra. bubnuoreka OK

Omeitel A. I'. CtoneToBa

https://m.edsoo.ru/ffOcffc4




3aKoHBI dhoTorddexra. YpaBHEHHE

bubnuoTeka IHOK

42 Oitamreiina s horodddexra. «KpacHas https://m.edsoo.ru/ff0d01 Se
rpanunay ¢porodpdexra

43 Hasnenue ceera. Onbrtel I1. H. JleOenena. bubnuoreka OOK
XumHuueckoe JeHCTBUE CBETa https://m.edsoo.ru/ff0d04a6

| Mo v § e T

p ) ’ A ’ https://m.edsoo.ru/ff0cc6f8
COJIHEUHas1 OaTtapest, CBeTOIHOM

45 Pemenue 3amad mo TeMe «DIIEMEHTHI bubnmoreka IHOK
KBAHTOBOU OIITUKM https://m.edsoo.ru/ff0d0302

i | Noem e Towem | Omm Biorss 10k

p@OpA p 1 https://m.edsoo.ru/ff0d091a

IInanerapHas Mmojens aroma
bubnmoreka IHOK
47 Iocrynatst bopa https://m.edsoo.ru/ff0dOafa
18 nepexone atova ¢ omoro yposnt nepra bubmoresa  LIOK
pexone A yp P https://m.edsoo.ru/ff0dOafa

Ha Jpyroi. Bujel criekTpoB

BomHoBEIE cBOMCTBAa 4acTHll. BOJIHBI 1€

49 Bpoiins. Kopnyckynspao-BoaHOBOI Bubmuoreka HOK
nyanu3M. CHOHTAaHHOE W BBIHY>KICHHOE https://m.edsoo.ru/ff0dOca8
M3ITydeHue

o | ommme | mmemen: | Om B o

poOpa ped https://m.edsoo.ru/ff0d0fd2
PaJMOAKTUBHOTO U3JTyUSHHUSI
SI | D pammakmmoont na e BuGmorexa LOK
pat https://m.edsoo.ru/ff0cc6f8
OpTraHHU3MBI
OTkpbITHE IPOTOHA U HEUTpOoHA. M30TOMEI.

52 Anbda-pacnan. ONeKTPOHHBIN u bubnuoreka HOK
MTO3UTPOHHBII Oera-pacra. INamma- https://m.edsoo.ru/ff0d1162
M3ITy4eHHUE

53 DHeprus CBI3W HYKJIOHOB B spe. SaepHbie bubnuoreka HOK

peakuuu. SnepHerii peakrop. [IpoGiemst,

https://m.edsoo.ru/ff0d1356




MEPCTIEKTHBBI, JKOJOTHYECKHE AaCHEKTHI
SIICPHOM SHEPTETUKHU

OneMeHTapHbele  dactumbl.  OTKpBITHE
MOo3UTpOoHAa. MeToasl  HAOMIOJACHUS |
pPETHCTpallUK  DJIGMEHTApHBIX  YaCTHIIL.

bubnnoTeka IHOK

> Kpyrasrit CTOT «DyHIaMEeHTaTbHBIE https://m.edsoo.ru/ff0d0e38
B3auMoOJAeHcTBUSA. EAMHCTBO (H3MUeCKOM
KapTHHBI MUPay»

Otansl pa3BuTHs acTpoHoMuH. [Ipuknagnoe
u MHUPOBO33PEHUYECKOE 3HAYEHUE
55 aCTpOHOMI/II)I/I. ]gnz[ 3BE3OHOTO  HeOa. bubmmorexa LIOK
N https://m.edsoo.ru/ff0d1162
Co3Be3ausi, SipKHe 3BE3MBI, TUIAHETHI, WX
BuanMoOe ABrKkeHne. ColHevHas cCHCTeMa

56 Commnrre. Conneunas aKTHBHOCTb. bubnuoreka HOK
UcTtounuk suepruu ConHua u 3B€311 https://m.edsoo.ru/ff0d1356
3BE3/BI, MX OCHOBHBIC XapaKTCPHUCTHUKH.
3BE3OBI  TVIABHOM  MOCJIENOBATEIBHOCTH.

57 BuyTtpennee CTpOCHUE 3BE3I. bubnmoreka OOK
CoBpeMeHHbIE MIpeICTaBICHUS 0 https://m.edsoo.ru/ff0d1162
NpoucxXoXxaeHnn u 3Bomound ConHOa H
3BE31
Mneunsiii [lyte — Hama Ianaktuka.

53 ITonoxenne wu naBwkenne CojHiIa B bubnnoreka IHOK
lanaktuke. [Mamaktuku. YEpHblE IBIPHI B https://m.edsoo.ru/ff0d1356
SIApax rajJakTHK
Bcenennas. Pasberanue ramaktuk. Teopus

59 Bonsroro B3peiBa. PennkroBoe H3J1yqelfne. bubmmorexa LIOK

https://m.edsoo.ru/ff0d1162
MeraranakTuka

60 Hepemennsie npobiemMbl aCTpOHOMUN bubmmorexa LIOK

https://m.edsoo.ru/ff0d1356

61 Konrponbhas pabora «DNEeMeHTHI bubmmoreka LHOK
ACTPOHOMUH U acTPOPUIUKIDY https://m.edsoo.ru/ff0d0fd2
Oo6o6marommii  ypok. Ponp ¢usuku u

62 aCTPOHOMUU B 9KOHOMHYECKOH, bubnuoreka HOK
TEXHOJIOTHYECKOH, COIIMAJIbHOM u https://m.edsoo.ru/ffOcc6f8

ITUYECKOH cepax JesITeIbHOCTH YeJIOBeKa




§  u actponow' s cospevermon nayemofi 1 bubmotera  LIOK
https://m.edsoo.ru/ff0d1162
KapTHHE MHpPa
S reopum s bopunpossmmt mpezerassemito 1 bumotera  LIOK
N https://m.edsoo.ru/ff0d1356
(hM3uIecKoi KapTHHE MUpa
Ob6o0marommii ypok. Mecto ¢usndeckoit
65 KapTHUHBI MUPA B 00IIIEM PSITy COBPEMEHHBIX 1 bubmmoTeka HOK
€CTECTBEHHO-HAyUHBIX MPEACTaBICHUN O https://m.edsoo.ru/ff0d0e38
MpUPOC
66 PezepBHBIii  ypok. MarautHoe —mosne. 1 Bubnuoreka HOK
DneKTpoMarHuTHasI HHYKIIHS https://m.edsoo.ru/ff0d1356
67 PezepBHblii  ypok. Ontuka. OCHOBBI 1 Bubnuoreka HOK
CTIEITHATBFHOM TEOPUH OTHOCHTEIHLHOCTH https://m.edsoo.ru/ff0d0e38
63 Pezepupiii  ypok. KganroBas (¢usmka. 1 bubnmoreka HOK
DJIeMEHTHI aCTPOHOMHUH U acTPOMU3UKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB o 63
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