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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro o0iiero odpazoBaHUs
pazpa0oTaHa Ha OCHOBE IIOJIO)KEHMW M TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHON mporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusl y4eOHOro
npeamera «®Puszmka» B o0Opa3oBareldbHBIX  opraHu3amusax Poccuiickoit  denepanuw,
peaTn3yoLX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Conepxanue TporpaMMbl 1O (pU3MKe HampaBieHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3NKe Ha OA30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usmke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYEHHs, a TAK)KE YUYHTHIBAET HEOOXOAMMOCTb pEaH3allMd MEXKIIPEIMETHBIX
cBsi3ell (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMud. B Hell omnpenessroTcs
OCHOBHBIE 1€ M3Y4eHUs (U3UKU HAa YPOBHE CPETHEro o0Iero oOpa3oBaHMsl, TUIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DU3UKU: JIMYHOCTHBIE, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UJIAHUPYEMbIE PE3YNbTAaThl OCBOECHUS Kypca (pU3uKHU Ha 0A30BOM YpOBHE, B TOM UHUCIIE

MpeIMETHBIC PE3YIbTATHI MO F0JIaM O0yUYEHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus..

®u3rKa Kak HayKa 0 HauOoJjee O0IKX 3aKOHAX MPUPOIBI, BEICTYMAas B KayeCTBE Y4eOHOTO
npeaMeTa B [IKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HAaHUN 00 OKpY)KalolleM MUpE.
HIkonbHbIA Kypc (HU3HKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUEH, Ouonoruei, pusnueckoir reorpadueil u actpoHomuei. Vcnonap3oBaHHEe M aKTHBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTHMII B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa 00yJaroumxcs, B GopMUpOBaHUE YMEHUI
MPUMEHSITh HAyYHBIH METO/I TO3HAHUS TMPY BHITIOTHEHUH UMHU Y4EOHBIX UCCIIEeIOBAaHUI.

B ocHoBy kypca ¢hu3uku st ypoBHS CpeiHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UIICH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €70 OCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEl KypC SIBIISIETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3/esioB (M3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuain Kypca pU3NKU 00beIUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE€ peanuszanus mpennosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHuuan€a GU3n4ecKoi HayKu, OCMBICIICHHE CBA3HM Pa3BUTUS (PU3UKU C pa3BUTHEM OOILECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuknaonou nanpasnennocmu. Kypc pusnku npeanonaaraet 3HakOMCTBO C ITHPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTHYECKUX PUII0KEHNI N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs MOCPEACTBOM BBEACHMSI JJIEMEHTOB COJAEpKaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHsI Mpo0IeM palliOHATBFHOTO MPUPOIOTIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUpOBAHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
busnueckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucteMHO-IeTEIbHOCTHBIN MOJX0 B Kypce (PU3MKH peaTu3yeTcs MPex]Ie BCero 3a CUET
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTopHbIX paboOT, KOTOphIE B MporpaMme Mo (U3MKe OObETUHEHBI B OOIIMI CIIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHUKaMH 00pa30oBaTelIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAHUA M OCHAIIeHUs KabuneTa ¢usuku. [Ipu sTomM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTS pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIFOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak U UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIOTCSL 3aJaHUs Ha OOBSCHEHWE TMPOTeKaHWsT (U3NYECKUX SBICHHA M TPOIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca (M3MKH Ha YpPOBHE CPEIHErO
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(GU3UKU T0JKHO OBITh HEO0X0AUMOE J1TabopaTopHOE 000PYIOBAHKE /TSl BHIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMMAaJIbHON JOCTAaTOUYHOCTH M OOECHEeYMBaeT IMOCTAHOBKY IEPEUUCIEHHBIX B MpPOrpaMMme Mo
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecCleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
e Dpa3BUTHE TMPEJCTaBICHUH O HAy4yHOM MeETOJe TIO3HaHus U (HOpMHUpOBaHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4eHHUs] OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue yMeHU OOBSACHATH SIBJICHUS C UCIOJIb30BaHUEM (DU3MYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

e (QopmupoBaHuE NPEICTABICHUNA O POIH (PU3UKU IJI1 PA3BUTUSA IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce

u3ydeHus Kypca GU3MKU Ha YPOBHE CPEHEro 001ero oopa3oBaHus:

e [pUOOpETeHHE CHCTEMBl 3HAHUH 00 OOMMX (PU3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

e (QopmupoBaHHE YMEHHI MPUMEHITh TEOPETHUUYECKHE 3HAaHUSA M OOBSCHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

® OCBOCHHE CIOCOOOB pEIICHHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHON (U3UYECKOM
MOJIEIbIO, 3aJa4, MOAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE CO3/aHue (U3NUECKOn
MOJIEINN, aIEKBATHON YCIIOBHUSM 3a/1a4H;

® T[OHMMaHHE (PU3MUYECKUX OCHOB W NPUHIUIIOB JCWCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M NPOBENEHUS (HU3MIECKUX
SKCIIEPUMEHTOB, aHaJIW3a M  HUHTEpHpeTanuu  UHPOpPMAIUHU,  ONpPEleICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

® CO3JaHUE YCIIOBUH AJISl Pa3BUTHsI YMEHHM MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUYECKOM
JESITEIbHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypoBEHb) Ha YpOBHE cpenHero odmero oOpa3oBaHUS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
Jaca B HEJIENIO).
Peanuzanus oOpasoBarenbHoi nporpammsl «@usnka» odecrieunBaercs Ha 0ase neHTpa «Touka
PocTa» ecrecTBeHHO-Hay4YHOH U TEXHOJOTHYECKON HampaBieHHocTel. [lpu n3ydenun ¢pusuku B
10- 11 xmaccax 0a30BOTO YPOBHSI HCITOJIB3YETCS MAaTepPHAbHO- TEXHHUYECKOE O00OpYIOBaHHE
"Touku Pocta", B ToM uncine uugposas nadoparopus "Apxumen" no ¢pusznuke u o60pyaoBaHHUE
"Ilnsa moarotoBku k OI'D/EI'D mo ¢usuke". Mcnonb3oBanue obopynoBanus IeHTpa «Touka
pocTa» Mpu peanu3aluu JaHHOW 00pa3oBaTeNIbHOM MporpamMmbl MO3BOJIAET CO3AATh YCIIOBUSL:
- TUTST pacIIupeHUst coJiepKaHus IIKOJIBHOTO buznIecKoro o0Opa3zoBaHus;
- JUId TIOBBIIIEHUS TO3HABATENbHOW AKTUBHOCTH OOYYAIOIIMXCS B €CTECTBEHHO-HAYyYHOU
o0acTu;

- IS pa3BUTUA JIMYHOCTH peOeHKa B mporecce oOydeHus (¢U3HNKe, €ro CIoCOOHOCTEH,
dbopMHpOBaHUS W YIOBIETBOPEHHUS COLMMAIBHO 3HAYHUMBIX WHTEPECOB W TOTPEOHOCTEHH;
- U1 paboTHI C OAAPEHHBIMU IKOJbHUKAMH, OPTaHU3allUN X PAa3BUTHUS B PA3IUYHBIX 00JIACTIX
00pa3oBaTeNbHOH, TBOPYECKOMH NesITeIbHOCTH.
[Mpumensisi mmdpoBbie TadOpaTOpHUM Ha ypoKax (HU3UKH, YYalIuecs CMOTYT BBITOJIHHUTH
nabopaTopHble  pabOTBI W TPOBECTH OMBITBI MO MpOrpaMMe OCHOBHOM  IIIKOJIBIL.

[Ipennaraemslii B mporpamme no (Gusmke nepeyeHb J1a00paTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JElaeT BbIOOp MpOBEICHUS JabOpaTOPHBIX paboT H
OTIBITOB C YU4ETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYarOLIXCS.



COJEPKAHUE OBbYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpyXkaroumero mupa. Pomib
IKCIIEPUMEHTA M TEOPUH B IIPOIIECCE MTO3HAHMS IPUPOJIbI. DKCIEPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINII COOTBETCTBHSIL.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHUM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPaKTUYECKON NEeATEIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHanoroBblie U ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSsl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMelleHUl 1
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE NBIKEeHME. ['paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTepUaibHOH TOUYKHA OT BPEMEHHU.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. llepuon m
yacTtoTa oopauieHus. LleHTpocTpeMUTETbHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBa W MNPAKTUYECKOE IIPUMEHEHHWE: CIHUJOMETp, JBUKECHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucTeMbl 0TCUETa, WITIOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenune aBmxenus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckoOpocTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBIO ONPEIETIEHUS MTHOBEHHOM CKOPOCTH.

HccnenoBaHnne  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a
NIOCJIEI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IPH PABHOYCKOPEHHOM JBW)XXEHHHU C

HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.
N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.
W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpuHimn otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroToHa. MHEpLManbHbIE CUCTEMBI
oTCcUéTa.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepualbHOU TOUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTEpUANIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kospoumuent tpenns. Cuna conpoTHUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAILLECHHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckass sHeprus marepuanibHOM TOUKH. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHLHUANbHbIE CHIIBL. CBsA3b pabOThl HENOTEHIMAJIBHBIX CHII C
VU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEPrHHM Tella Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU M X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIAKOCTEH M TBEPIBIX TEI M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE JTUX Mojened. Macca u pasmepbl Mosekyn. KonudecTBo BemiecTsa.
[TocrossnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOH TEOPHUH
ujeanpHOro rasa. AOCOJIIOTHasg TeMmIeparypa Kak Mepa CpeaHeld KUHETHMYECKOH SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ padudeckoe mpeacTaBieHne H30MPOLECCOB: U30TEPMa,
u30Xopa, n3odapa.

TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogaeinb, HUTFOCTPUPYIOLIAs IPUPOALY JABIEHUS ra3a Ha CTEHKH COCYyAa.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS NIEAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BEMa
KOMHATBI, IaBJICHHUS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TenmaoTel U padoTa. BHyTpeHHss SHEprHst 0AHOATOMHOIO
UJeaIbHOTO ra3a. Buzpsl Teronepesayu: TEIUIONPOBOIHOCTL, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koan4yecTBo TEIITOTHI ITPH TEIUIONEpEaAYe.

[TonsitTue o0 anumabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoIe.

TenoBeie MamuHbL. [IpuHIUIIBL JefCTBUS TemIoBbIX MaluH. [IpeoOpa3oBaHus 3HEPTUU B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IEHCTBHS. DKOIOTHYECKHE TPOOIEMbI TEIIOHEPTeTHKH.

TexHudyeckue yCTpOWCTBA M IIPAKTUYECKOE IMPUMEHEHHUE. JBUIaTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH HSHEPruu Tejla IMPU COBEPUICHUHM pPAOOTHI: BBUIET MPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM CKaTOro BO3/yXa, HarpeBaHue sQupa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTATEIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachblmeHnHblil nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AABJICHMUS.

Teépmoe Teno. Kpucramnuueckrne u amopdHbie Tena. AHH30TPOIHS CBOMCTB KPUCTAIIIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MarcepuaioB, B TOM YHUCJIC
HaHOMAaTCpHUaJlOB, U HAHOTCXHOJIOI'UH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CniocoObI U3MEPEHUS BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHre OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHa 2JIEKTPUYECKUX 3apsfoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. ToueuHslii  snekTpuyeckuil — 3apsia.
Onektpuueckoe nose. Hanpsok€HHocTh anexTpuueckoro mnosd. [IpuHIMnD cyneprno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTHU HIIEKTPUUECKOTO TOJIS.

PaGora cun osnektpocratueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mouie. J(uaaexTpuueckas MpOHUIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTH INIOCKOTO KOHAEHCAaToOpa. DHEPrUs
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alUTa, 3a3€MJICHHE DJIEKTPOnpHOOpOB, KOHAEHCATOP, KOMHUPOBAIbHBIN
anmapar, CTpyHHBIM IIPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma y1s ydyacTka LernH.

DneKTpuuecKoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamielbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yIeKTpuueckoil nenu. KopoTkoe 3ambikaHue.

DNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COMIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBonHuku. CoOCTBEHHass W TNPUMECHas MPOBOJUMOCTH IOJIYIPOBOJIHHUKOB.
CgoiictBa p—N-nepexoaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
Jucconyanus. DIEeKTPOIIn3.

DnexkTpuueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpoOMCTBA M MPAKTHUECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MTOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUJIOIIATH
MOTNIEPEUHOT0 CEYEHUSI U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3IeKTPOABMXKYIIEH cuiibl. KopoTkoe 3amblkaHuE rajbBaHUYECKOTO
AJIEMEHTA M OllEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JAHO/IA.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yuenune cMenaHHOTO COeIMHEHHS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYLIEH CHIIBI  HCTOYHMKA TOKa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBs3ed C KypcaMd MAaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHKE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HMX IPOCKIMU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, 1uddysus, ocMocC, TEII000OMEH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIONEPEIau, TEIIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue IBMXKEHUI C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHWs, ImapoBas TypOuHa, OBITOBOM
XOJIOJMIBHHUK, KOHAWIIMOHEP, TEXHOJIOTUHU TIOJIYUYCHHUSI COBPEMEHHBIX MaT€pPHaJiOB, B TOM YHCIIE
HaHOMATEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpOoCTaTHYecKass  3alluTa,  3a3eMJICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TATHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

IlocTossHHBIE MarHuThel. B3auMomelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe IoIe.
Bekrop MarHuTHOM MHAYKUMH. [IpUHIMN Cyliepno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKIMY. KapTiHa TMHUI MarHUTHON MHIYKIIUU TOJISl HOCTOSTHHBIX MarHUTOB.

MarnuTtHoOe 1oJie IPOBOAHUKA C TOKOM. KapTWHa JMHHMM MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOT'O IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOJAHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzanMmopelicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HalpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHUE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

SIBneHMe DIIEKTpOMAarHUTHOW MHAYKUIUHU. [lOTOK BeKTOpa MAarHUTHOM MHIYKIMH.
DIIEKTPOABMKYILAS CHJIA UHAYKIUHU. 3aKOH 3JIEKTPOMarHuTHON MHayKunu dapazes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMIKYIIas Cuia WHAYKIMU B IPOBOJHUKE,
JBHKYILEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUIa CAMOUHIYKIUH.



DHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATEN b, YCKOPUTEIN JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKIMY MAarHUTHOTO MOJIA.

B3aumoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JICKTPOABUKYILEH CUIIbI MHAYKIIUU OT CKOPOCTH M3MEHEHUS] MAarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHOM MHIYKIUU.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHbIe MexaHMuYeckue KosebaHus. ['apmoHMueckue
kosebanus. Ilepumon, wactora, amrmumryna u  ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MaremaTrueckuii MasTHUK. YpaBHEHHE IapMOHMUYECKHUX KojeOanuil. IIpeBpaiueHnue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMU M 3JIEKTPOMarHUTHBIMU
koneOanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPrUU B UJCAIBHOM KOJeOaTelbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHY)XeHHble MeXaHMUYECKHe KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

ITepemennbIit Tok. CUHYCOMIAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpousBoactBo, mepemgaya W HOTPEOJIEHUE 3IEKTPUUECKOW SHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUS
AIIEKTPOIHEPIUH B IOBCEHEBHOM )KU3HU.

TexHu4eckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIJIEKTPUYECKHH 3BOHOK,
TeHepaTop MEPEMEHHOI0 TOKA, IMHUU JJIEKTpOoIIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cCUCTeMbI (IPYKUHHBIN WM MaTeMaTHYeCKUn
MasITHHK).

Habmionenue 3aTyxaromux KoieoaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOaHUIA.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusnorpamMmel  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onaHc mpu mociaenoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KAaTYIIKHM MHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTHY MIEPUOA MAJIBIX KOJieOaHUil rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B ILEMH W3 IOCJIEAOBATENIBHO COCAMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

Mexanudeckre BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnipocTpaHeHust
W januHa BONHBL [lomepedHble W MponoJibHbIE BOJHBL MHTepdepenumss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anekrpomaruuTHOi BoiHe. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXXCHHE, IpeJIOMIICHUE, Mospu3anus, audpaknus, wuaTepdeperims. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAOIIEH CPE/Ibl.

TexHuueckue ycTpouWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHKE W MEIUIIMHE, Pajap, PaauoONpUEMHUK, TEIIEBHU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTPaHEHHE TIOMIEPEUHBIX U MPOJI0TbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

HabGmronenue oTpaskeHus U MPETOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUIUTYIOM M YacTOTOM
Kosie0aHui.

HccnenoBanne  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaKEHHUE, MPEIOMIICHUE,
nonsipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipoCTpaHEeHHE CBETa B OTHOPOIHOMN cpejie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHme H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IMOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CroxkHbIl cocTaB 6enoro csera. L{ser.



ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHla TOHKOM JMUH3BL. [locTpoeHune n3odpakeHuil B COOMpAIOINX U pacCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, AU(PpaKIMOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHHE, OTpakeHUWE U IpernoMieHue cBera. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3mepenue nokaszaresns NpeaoMIICHHs CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['paHuibl TPUMEHMMOCTH KIJIACCMUYECKOW MeXaHWUKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJII CKOPOCTH CB€Ta B BaKyyMmMe, MPUHLUI
OTHOCHUTEIILHOCTH DUHINTEHHA.
OTHOCUTENHHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs OKOSI.

Paszpnen 7. KBanToBas puszuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.
OtkpeiTne u wuccienaoBanne (oroaddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBnenue DitHmreitna 1 pororddexra. «KpacHas rpanuna porosddexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XHUMHYECKOE JIEHCTBUE CBETA.



TexHuueckue yCTpoiiCTBaA M NpaKTHUECKOE NpUMEHeHHe: (poTodnaemMeHT, (OTOAATUHUK,
CoJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl SHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactull. Boauel ae bpoitnsa. KopnyckyasipHO-BOITHOBOW JTyalu3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeHyaTbiX CIIEKTPOB U3ITyYESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHeyaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOEGHHA  sjpa. OtkpbiTHE
pannoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paJioakTUBHOTO U3ITYYCHUSI.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM OeTa-pacnaa. ['amma-uzinydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIEP.

Anepuuiii  peakrop. TepmosiaepHblii cuHTe3. IIpoGneMbl M NEpCHEKTHUBHI  SACPHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SAEPHOM SHEPTreTHKH.

OnemeHTapHble YacTULIBI. OTKpPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNUS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

dyHIaMEHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpPA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Paspnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH



Otanbl  pa3BUTHS  acTpoHOMuUHM. [IpukiagHOoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUHU.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnine. ConHeuyHas akTUBHOCTh. Mcrtounuk sHeprunm CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTePUCTUKHU. JluarpamMma «CIEKTpajbHBI KJIacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEN0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonwuioro B3peiBa. PennkroBoe nznydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HeOSCHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHS
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
THYECKOW cdepax MesTeNTbHOCTH 4YeNoBEeKa, pOoJib M MeCTO (M3MKHM W acTPOHOMHHU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (UINYECKON Teopud B (OPMHUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001EM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUN O IPUPOIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kkilacce ocCylecTBIsieTCS C yYETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, Hay4HbIH (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpuUs, HaOIIO/EHHeE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTApHBIX (DYyHKIIHIA,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpEIeeHNE MIIOIaIU MIIOCKUX GUryp U o0bEMa Ted.

buonocusa: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KojeOaTenbHbIE IBUKEHUS B
KUBOW NpPUPOJE, ONTHUYECKHE SBJICHHUS B KMBOM mIpupoje, AeHCcTBHE paAuallud Ha >KHUBbIE
OpraHU3MBl.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaJLIMYeCKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghusa: marHuTHBIE TONIIOCa 3€MJIH, 3aJIeKH MarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAN DJIEKTpOIEpesad, T€HEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TeJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IIPOCKIIMOHHBIN amnmapar, BOJIOKOHHAs OITHKA, COJIHEYHAs Oatapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHEro o0Imero odpazoBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaIpPEeIMETHBIX U IPEAMETHBIX 00Pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE PE3yJabTaThl OCBOCHHUS y4eOHOro mpeamera «Du3uKa» MAOHKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYyKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHICKOro  OOIIecTBa,
paclIipeHre XU3HCHHOTO OIbITa W ONbITA ACSITEILHOCTH B IMPOIECCE PEeaTu3allid OCHOBHBIX
HATPaBIICHUH BOCIIUTATEIILHOMN IEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBA;

MPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATUYCCKHX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B WHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3AIINH;

YMCHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHTYTAMH B COOTBETCTBUH C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM 1EATEIbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIIGHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSM POCCHUCKHIX
yU€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIFOYAs 3CTETUKY HAYYHOT'O TBOPUECTBA, MPUCYIIETO
¢du3nveckoil Hayke;

5) TpynoBoro BocnuTaHus:

WHTEpPEC K pasIuyHbiM cdepam NpodhecCHOHATBLHON ACATENBHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpPBl, OCO3HAHHE TJIOOATBFHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpeHHe OMbITa JEATEIbHOCTA 9SKOJIOTMYECKOM HAINpaBIEHHOCTM Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOU NIeATENIbHOCTH, TOTOBHOCTh B MpOIecCe U3YUYEHUS (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIbHOCTh NHANBUIyAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jloruyeckue 1eicTBUA:

CaMOCTOSITENILHO (DOPMYITHMPOBaTh M aKTyalU3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNEeNATh UEIU ACSITENIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTHUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX,

pa3pabaThIBaTh MJIaH PEIICHUS MTPOOJIEMBI C YIETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHbIX
Y HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEIM,
OIICHUBATh PUCKHU IMOCJIECACTBUI JAESITEIBHOCTH;

KOOPJIMHUPOBATh U BBIOJHIATH PadOTy B YCIOBHUSX pPEAJIbHOT0, BUPTYAIHHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

BIIAJICTh HAYYHOU TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUAMH M METOAaMHU (U3HUUYECKOM
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTu
(GU3HKH, CTTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIIEHUs 3a7a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3TUYHBIX METO/I0B IMO3HAHMS;

BIIAJETh BHUAAMH JAESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAaHHMS, €ro HHTEPIpPETalUH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTYallUsiX, B TOM YHCIE MpH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3ajJady, BBIJABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOJAUTh apTyMEHTBhI ISl JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaTbhl, KPUTHYECKHU
OIICHUBATH UX JOCTOBEPHOCThH, POTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYTHUPOBATH COOCTBEHHBIE 33/1aud B OOpa30BaTEIBHOW JCSATEIHHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCHUTH 3HAHUSA M0 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAaraTb OPUTrHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTepPHATHBHBIC PEIICHUS.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (bI/IBI/I‘IeCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THWIIOB, CaMOCTOSITEIbBHO OCYIIECTBJISATh IIOMCK, aHAJU3, CHUCTEMATHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHWKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JHOI[€HI/I€M
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHWS B paslIudHbIX Qopmarax ¢ y4ETom
Ha3HAuYeHUs UWHPOPMALMKU W LEJIEBOM ayIWTOpUH, BBIOMpaAs ONTUMAIBHYIO  (GOpMY
MPEJICTABICHUS U BU3YaIH3AIIH.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHUE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIlUi U CMATYaTh KOH(INKTHL;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUSl C HCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PaCIpElesATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKIOTO YJaCTHHKA KOMaHIbl B OOLIUH pe3ylibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBIIAATh TO3UTHUBHOE CTPATETMYECKOE IIOBEIEHUE B Pa3JIUYHBIX CHUTyalusXx,
HPOSBIISATH TBOPYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (POPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHHUS PAcu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBIMOJIHEHUS] MPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Opath Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULIUU B 00JacTu (U3MKH,
MOCTOSIHHO IMOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LENAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELIEHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIMOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero oOIiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HYMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJanTHPOBAThCS K HMOLMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAIOUIEH CTPEMJIEHHE K JOCTHIKEHUIO LEIH U YCHEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHHE APYTHUX,
YUUTBIBATH €T0 MPH OCYIIECTBICHUH OOIICHUS, CTOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKNBAHUIO,

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMHU

JFOIbMU, 3200THTHCS, IPOSBIISITh MHTEPEC U pa3pemmaTh KOH(IUKTEHI.

HPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kiiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHUI:

JIEMOHCTPHUPOBATh Ha MPUMEpPax poJib U MeCTO (HU3UKU B (HOPMHUPOBAHUH COBPEMEHHOMN
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH M TE€XHOJIOTUM, B MPAKTUUYECKOH
JeATEIbHOCTH JIIO/ICH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS H3YyYEHHBIX (U3UYECKUX MOJENe: MaTepHualbHas
TOYKa, MHEpIMAIbHAsA CHUCTeMa OTCUETa, aOCOJIOTHO TBEPIOE TEIO, MACATBHBIA Tra3, MOJAEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TN, TOUEUHBIH JIEKTPUUECKUHN 3aps] NpH pEeUICHUU
buznyeckux 3amay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (ITPOLIECCh) M OOBSCHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOCHUS BEIIECTBA M AJIEKTPOJWHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TMPSAMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE TaJCHHE Te,
IBUKEHHE 10 OKPYXXHOCTH, WHEpLUs, B3aumMmozeicTBue Ten, auddysus, OpoyHOBCKOe
JBIDKCHHUE, CTPOCHHUE KUIKOCTEH W TBEPIBIX TEJl, U3MEHEHHE 00BbEMa Tel MpPU HarpeBaHUU
(OXJMaXJIeHUH), TETUIOBOE PaBHOBECHUE, UCTIAPEHHE, KOHICHCAIUS, TUIaBJIEHNUEe, KPUCTAUTH3AIHs,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MMOBBIIICHUE JaBJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
cocyJlie, CBA3b MEXAYy IapaMeTpaMu COCTOSHHMS Ta3a B H30MpOIEccax, dSJEKTPU3ALMs Tell,
B3aUMO/ICHCTBUE 3aPSAI0B;

OTIMCHIBATh MEXAHWYECKOE JBWIKEHUE, UCTOb3ysd (PU3MUECKUE BEITWYMHBI: KOOPJMHATA,
MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHia, UMITYJIbC Tela, KHHETUYecKas



SHEprusi, MOTCHIMAIbHAS SHEPTHsi, MEXaHWYecKas paboTa, MEXaHHMYECKas MOIIHOCTh; IMpHU
OMHMCAHUW TPABUIBHO TPAKTOBaTh (DM3MUECKUNM CMBICT HCIOJB3YEMBIX BEIUYHH, WX
0003HaYCHHSI U CIUHUIIBI, HAXOAUTH (DOPMYIIBI, CBS3BIBAIONINE NAaHHYIO (PU3NYCCKYIO BETUYUHY
C IPYTMMH BEJTMYUHAMU;

ONKMCHIBATh H3YYECHHBIC TEIUIOBbICE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS, HCIOJIb3Ys
duznyecKkue BEIMYMHBL: JaBIICHHWE Ta3a, TEeMIlepaTypa, CPEAHssl KHHETUYEeCKas dHEpPrus
Xa0TUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBAAPATUYHAS CKOPOCTb MOJEKYJ, KOJHUYECTBO
TEIJIOTHI, BHYTPEHHSS dHEPrus, padoTa rasa, Ko3(PQGUIHUEHT MOJE3HOr0 ACHCTBUSA TEIUIOBOTO
JIBUTATEJS; TIPH OTMIMCAHUM ITPABUIIBHO TPAKTOBATh (PU3MYECKUIN CMBICI UCIIOIb3YEMbIX BEJTUYHH,
uX O0O0O3HAYCHWS W EIAWHWIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (QU3NICCKYIO
BEJIMYMHY C IPYTUMU BEJIIMUUHAM;

ONKMCHIBATh M3YYEHHBIEC AJICKTPUUECKHUE CBOWMCTBA BEUIESCTBA M AJICKTPUYECKHUE SIBJICHUS
(portecchl), UCTIONB3YS (U3UYECKUE BETUYMHBI: JCKTPUUCCKUMA 3apsijl, JEKTPUUYECKOE IOJIe,
HanpsHKEHHOCTh  TTOJIS,, MOTEHUHMAN, PA3HOCTh IOTEHUMAJIOB; IPU ONUCAHUM IPABUIIBHO
TPAKTOBATh (PU3UYCCKUI CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CIAWHHIIG;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUSA, UCHOIB3Ys (U3NYECKUE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMupHoro tarorenus, I, Il m III 3akonbl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOW SHEPrUH, 3aKOH COXPAHEHUS MMITYJIbCA, PUHIUIT CYNEPIOZUIIMU CUJI, TPUHIHII
pPaBHOIIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CpPEAHEH KHUHETUYECKOW HSHEPruu TEIJIOBOIO JIBUKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypol, MEpBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUs
JIEKTPUYECKOTO 3apsja, 3akoH KyloHa, Mpu 3TOM pa3inyarh CIOBECHYIO (DOPMYITHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIpaXEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pasiuyaTh yCIOBUS UX O€30IaCHOTO UCIOJIb30BAHUS B IOBCETHEBHOM JKU3HHU;

BBITIOJIHSITh DKCIEPUMEHTBI IO MCCIEIOBAHUIO (U3MUYECKUX SIBJICHHH M TPOIECCOB C
UCIIONIB30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpeHWil, Mpu dSToM  (HOpMyIHpOBaThH
npobiieMy/3ajayy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEIIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (DOPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TIPSIMbIE M KOCBEHHBIE H3MEpPEHHUs (U3MYECKUX BEIUYUH, TPHU STOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHU;

WCCJIEIOBATh 3aBUCUMOCTH MEXAY (GU3MYECKUMU BEJIUYMHAMHU C HCIOJb30BaHUEM
NpSIMBIX HW3MEPEHUN, MPU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH PE3YJIbTAThI
MOJTyYEHHOW 3aBUCUMOCTU (PH3UYECKUX BEIWYHMH B BUJIE TaOIHI] U TpadUKOB, JeNaTh BHIBOJbI
10 Pe3ybTaTaM MCCIEN0BAHUS;

coOmo1aTh mpaBmiia O€30MAaCHOTO TpyJda MPH TPOBEACHUH WCCIIECIOBAHMM B pPaMKax
y4eOHOTO JKCIEPUMEHTa, Y4eOHO-UCCIEOBATEILCKOH W  TMPOEKTHOM JCATENHHOCTH C
HCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M TaOOPaTOPHOTO 000pYIOBaAHUS;

pemate pacu€THbIe 3aJa4dl C SBHO 33/laHHOM (U3WYECKOM MOENbI0, HCIONIb3Ys
(bu3nYecKue 3aKOHBI U MIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4dl BHIOUpATh (PU3UUECKYIO
MOJI€JIb, BBIIETATh (PU3NUECKHE BETUYMHBI M (OPMYJIBI, HEOOXOIUMBIC Il €€ pelieHus,
MIPOBOAMTH PACU€ThI U OLICHUBATH PEAbHOCTD MOYYEHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI,

pelmaTh KayeCTBEHHBIE 3aJauM: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUYUBYIO LIEMOYKY
PacCyXXJIEHUI ¢ OTIOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3AaKOHOMEPHOCTH U (PM3HUECKUE SIBJICHUS;



UCIONb30BAaTh NpPU PELICHHMH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalUOHHBIE
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMM U TPEICTABICHHS Y4eOHOU U
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, TOJYYEHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJy4aeMyro HH(OPMALINIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MPU OOpaIllEeHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHUS 3/I0POBbS U COOJIIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHUSI B OKPY>KaIOIIel cpe/ie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAHUPOBATH paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLICHWBATh BKJIAJ] KaXKJIOTO M3 YYAaCTHHKOB TPYIIIbI B
peleHne paccMaTpuBaeMoOi IPOOIEMBI.

K konmy o6yuenus B 11 kJjacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

JEMOHCTPHUPOBATh Ha MPUMEPAX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH W TEXHOJIOTUH, B MPAKTHYECKON
JeSITeILHOCTH JIFO/ICH, IETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMCHEHUS W3YYCHHBIX (U3MUECKUX MOJCICH: TOYCUHBIN
JNIEKTPUYECKUN 3apsif, Jyd CBETa, TOYEUYHBIM MCTOYHUK CBETa, SJEpHas MOJENb aroma,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O Si7Jpa MPH pelieHrur GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IIPOLIECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJNMOCTD, TEINIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKa, B3aUMOJICHCTBHE MArHHUTOB, SJIEKTPOMArHUTHas
WHAYKINS, JACWCTBUE MAarHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3apsn,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETA, OTPAKEHHE,
npejgomiieHue, uHTepdepeHnus, Iudpaknuus W TOJNIpH3alus CBETa, IHNCIEPCUs CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE THHEHUATOrO
CIIEKTpa aToMa BOJ0OPO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaIHOaKTUBHOCTD;

OIMCHIBATh HM3YYECHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD PA3IMUHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIIECCHI),
UCTIONB3YS (U3MYECKHE BEIMYUHBL: DJICKTPUUECKUN 3apsij, CHIa TOKa, DJIEKTPHUECKOe
HaInpsHKeHUe, 3JIeKTPUUYECKOE CONPOTUBIICHNE, pa3HOCTh NOTEHIIMAIOB, 3JIEKTPOABUKYIIIAs CUIIa,
pabora TOKa, MHIYKIHMS MarHUTHOTO TOJs, cuia Amrmepa, cwia JlopeHna, WHIYKTHBHOCTD
KaTyIIKH, SHEPTHs AJIEKTPHUYECKOTO0 M MAarHUTHOTO TIOJEW, MEepPHOA W 4YacToTa KoyeOaHWd B
KoJIe0aTeIbHOM KOHTYpE, 3aps U CHjia TOKa B MPOIECCe TAPMOHUUYECKUX ANEKTPOMArHUTHBIX
KonebaHuii, (HOKyCHOE pacCTOSHHE M ONTHYECKAas Cuila JUH3bI, MPU OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIHYUH, WX OOO3HAUYEHUS W CIMHHMIIBI,
yKa3bIBaTh ()OPMYITBI, CBS3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIMYNHY C APYTUMH BEJTHUNHAMU;

OMKCHIBATh M3yYCHHBbIC KBAHTOBBIC SBJICHHUS U TPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
UMITYyNbC (OTOHA, TEPHOJ TMOoJypacraja, JHEPThs CBSI3W AaTOMHBIX sep, TpPU OMHUCAHWUU
NPaBWIBHO TPAKTOBATh (PU3UYECKUN CMBICH WCIIOJIB3YEMBIX BEIMYHMH, WX OOO3HAYCHHS H
€MHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3HUECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMU, BEIYUCIATH 3HAUYCHUE (PU3NUECKOM BEITMUUHBI;



aHAJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBIEHUS, UCHOJB3Ys (DU3MUECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI TIOCIENOBAaTEIIBHOIO U IMAPAIEIBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKLMUH, 3aKOH
IPSIMOJIMHEMHOIO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHMe OMHHIITeHHa I (QoTod(dexra, 3aKOH COXPAHEHHUS DSHEPruM, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMsI DJEKTPUUECKOIrO 3apsia, 3aKOH COXPaHEHUS
MaccoBOI'0 4Mciia, MOCTyJlaThl bopa, 3aKOH paJMOaKTUBHOIO pacmnajaa, IpU 3TOM pa3ivyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPA)KEHUE U YCIOBHs (TpaHULIBL,
00J1aCTH) TPUMEHUMOCTH;

OIpEAEIIATh HaIlpaBJIEHUE BEKTOPA MHIYKLIUU MArHUTHOTO IOJS IPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OIMCHIBATh N300pakeHHE, CO3/1aBaeMOe INIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPUMEHTHI [0 HCCIEA0BAaHHIO (DU3MUYECKHX SBJIEHUI U IPOLIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu dSToM  (GOpPMYIHPOBATh
npobnemy/3agady ¥ TUNOTE3y Y4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIMPOBATH BHIBOBI;

OCYILLECTBIIAATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUsS (U3UYECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMAIbHBIN CIOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObI OLIEHKU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIE/I0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IMPSIMbIX U3MEPEHUH:
IOpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJTYYEHHOW 3aBUCHUMOCTHU
¢u3nyecKkux BEJMYMH B BHJAE TaOMUL M TrpauKoB, Je€daTh BBIBOJABI IO pe3yJbTaTaMm
UCCJIEJIOBAHMSI,

cobuoiaTh IMpaBuia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTr0 3KCIEpPHUMEHTa, Y4eOHO-UCCIEeNI0BAaTEIbCKOW M IMPOEKTHOW JAEATENbHOCTH C
MCII0JIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U JJAOOPaTOPHOro 000py10BaHUS;

pemath pacu€THbIE 3aJayd C SIBHO 3aJaHHOM (DU3MYECKON MOJENblo, HCIONb3ys
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIN3a YCIOBHS 337a4l BIOUPATh (PU3MUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMUYMHBI U (QOPMYINbI, HEOOXOAMMbIE Ui €€ pelIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIUUYNHBI,

pemath KauyecTBEHHbIE 3aJaud: BBICTPAaWBATh JIOTMUYECKH HEMPOTUBOPEUMBYIO IIETIOUKY
paccyXIeHUI ¢ ONOpoii Ha U3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHMUS;

UCMOJb30BaTh MPH PEUIeHHH Y4eOHBIX 3ajad COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHMS, WUHTEPHPETALMH U MpPEJCTaBICHUS y4eOHOW U
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHHKOB, KPUTHYECKU
aHaAJM3UPOBATh MOJTy4yaeMyro HH()OpMAIHIO;

OOBSICHATh MPUHIUIIBI IEHCTBHSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBUS UX O€30MacCHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HaYyKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (HU3UKE B TOBCEIHEBHOW JKU3HHU IS
oOecrnieueHrs 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JUIsS
COXpaHEHHUs 3/I0POBbs U COOIIOACHUSI HOPM SKOJIOTHYECKOT0 MOBECHUS B OKPY KaloIlEel Cpejie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIAHUPOBATh paboTy
TPYMNIbl, palMOHAIBHO paclpeleNiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JIEATENIBHOCTH B



HECTAHAAPTHBIX CUTYallUsAX, aJleKBaTHO OLEHMBATh BKJAJ KaXJOro0 M3 YYaCTHUKOB TPYIIBI B
pelIeHne paccMaTpruBaeMoil poOIIeMBI.

Ilynkm «CUCTEMA OLEHKH JOCTH)XKEHUA I[IVIAHUPYEMBIX PE3YJIBTATOB»,
saensiemcst Ipunooicenuem xk Paboueti npoepamme komopwlii ekiouaem 6 ceosi.

- Kpumepuu oyenusanus pe3yiomamos

- I paghux konmpoavhvix Meponpusmutl

- Cnucox umoeoswvix NJAAHUPYeMbLX pe3yibnianoe C YKazanuem manoe ux d)OpMMpOGdHu}l u
cnocobos OYEHKU



TEMATHYECKOE INTAHUPOBAHHME

10 KIIACC
Kosaun4vecTBo 4acoB
HaumenoBanue Hpakr EKTPOHHEIC
Konrpo nyecku  (uudponbie)
Ne ni/m pa3aesioB U TeM
Bcero JbHbIE e o0pa3zoBaTe/ibHbBI
NPOrpamMMbl
padoThI padort e pecypcol
bl
Paznen 1. PUZUKA U METOAbI HAYYHOI'O IIO3HAHUA
bubnnoreka IIOK

1.1

dusnka U METOJIbI
HAaYYHOI'O ITIO3HAHUMA

Hroro no pazneny

https://m.edsoo.ru/7

f41bf72

JlesiTeIbHOCTH
YUYHTEJIS C Y4eTOM
NPOrpamMMbl
BOCIIMTAHMS

YCTaHABIINBATh
JIOBEPHUTEIIbHBIC
OTHOIICHHUST MEXIY
yUUTEIEM u
00yJaronMucs,
CIOCOOCTBYIOIITUX
MTO3UTUBHOMY
BOCIIPHUSITHIO
00yJaronuMucs
TpeOoBaHUI u
pocso
MeAarorn4ecKoro
paOOTHHUKA;
noOyXJ1aTh
00yyJaronmxcs
coOnroaaTh Ha
ypOKe
OOLIeNPUHSATHIE
HOPMBI TTOBEJICHHSI,
MpaBuIia OOIICHHUS
CO CTapIIuMHU
(yuurensimMu) u

HUcnoab3oBanue
000opy10BaHUS
nentrpa «Touka
Pocray

Hab6op
o0opynoBaHus
«OI'D/ETD no
buzrke»-
IITATUB
1a00paTOPHBIiL ¢
NepIKATEISIMHA,
MEH3ypKa
CTEKJISTHHAS,
JIMHEHKa,
TPaAHCTIOPTUP



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

CBEPCTHUKAMU

(oOyyaromumucs);
Paznen 2. MEXAHUKA [IPUBJIEKATh Habop
Bu6nmorexa [[OK =~ BHAMAHHC obopynoBaHus
2.1 Kunemaruka 5 https://m.eds00.ru/7 Oqua}oumxcvﬁ K «OI'D/ErD no
f41bf72 0DCYIIACMON Ha (busuke»-
ypoke HHpopMaIuH,
bubnuorexa IOK  axrypuzammm TaTUB,
2.2 HHHaMHKa 7 https://m.edSOO.ru/7 MO3HaBaTEeIbHOU JUHAMOMCTPEIL,
f41bf72 NIeATeNIbHOCTH, Habop Ipy30B,
BuGimorexa [JOK =~ 100yxz1aTh [IpYy’KMHa Ha
3aKOHBI COXpaHEHUS B
2.3 6 https://m.edsoo.ru/7 =~ OOy4arommxcs IUIAHIIETE,
MEXaHHKE
f41bf72 coOnroaarh Ha MepHas JIEHTa,
YPOKE IIPUHIIUIIBI Opycok ¢
yueOHO KPIOYKOM U
JTUCIUTUINHBI U HUTHIO,
CaMOOPIaHU3allui;  HaIpaBJIAIOIIAs,
CEKyHJIOMEpP
3JIEKTPOHHBIN
Hroro no paszneny 18
Hudposas
naboparopus
«ApXHUMe.
®dusukan-
JATYUK CUJIBI
Pazgean 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOINHAMMUKA OpraHu30BaTh Hab6op
o i bubmorexa [JOK pabory obopynoBaHus
31 CHOBEI MOJICKYTLIPHO 9 https://m.edsoo.ru/7 COYIAIOWHMXCA 1O (OTD/ETD no
KMHETHIECKON TEOPHH f41bf72 TOBOALY TIOMYHACMOM | g, 2 kex- HAGOD
——— Ha YPOKE COIUATBHO
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 bubnuotexa [JOK OUIUHAPOB,



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

https://m.edsoo.ru/7 = 3HaunmMoi TEPMOMETDP
f41bf72 uHpOpMaLUN — 11a00paTOPHBIA,
ArperaTHble COCTOSHMS Bu6imorexa LIOK 00CysK/IaTh, KaJIOpUMETP,
BBICKA3bIBATh
3.3 Bemecta. Ma3oBule 5 https://m.edsoo.ru/7 ¢ a3“ a npuoop s
f41bf72 MHCHHH,
TIePEXO/IbI AHATM3HPOBATE U3Yy4eHUs
peanbHOE cocTosiHue —T'@30BBIX 3aKOHOB
Ien B yuyeOHOM
KJIacce/TPYIIIT,
MIPUBJIEKATD
p Hudposas
BHUMaHUE K
nabopaTopus
Wroro no pazneny 24 HEHHOCTHOMY «ApXuMen.
aCITIeKTY
duzukan-
M3y4aeMbIX Ha
. TaTIUK
YpOKE SIBJICHHIA,
N TEMIIEPATYPHI,
MOHSTHI, TPUEMOB;
TaTIUK
TTABJICHUS
Paznen 4. JIEKTPOIUHAMUKA WHUIMUPOBATH Habop
Bubmnoreka [JOK =~ OOy4arommxest K 00opyI0BaHUS
4.1 DNeKTpocTaTuKa 10 https://m.edsoo.ru/7 ~ 0OCYXI€HHUIO, «OI'D/ETD mo
f41bf72 BBICKa3bIBAaHUIO ¢buzuke»-
ITocTossHABIHN CBOET0 MHEHMS, ACTOYHUK
49 DIIEKTPUYECKHUH TOK. 12 brbmorexa [IOK BBIPa0OTKE CBOEr0  IUTaHMS,
' Toxu B paznu4HbIX ?itlp;é/;n.edsoo.ruﬂ OTHOILICHUS 1O aMIIepMeTp,
cpenax — MIOBOJY BOJIbTMETD,
MOJTy4aeMoi PE3UCTOPHI,
COITHATHHO JaMITOYKa,
HToro 110 pazaeny 22 3HAYNMOM peocrar,
nH(pOpMaIUK Ha COCTMHUTEIIbHBIC

ypOKe;

MPOBOJIA, KITIOY,



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

HabOp
PE3UCTOPOB

Hudposas
nabopaTopus

«Apxumern.
duzukan-
JaTYUKU TOKa,
HaIPSKEHUS,
TEeMITepaTyphI

PesepBHoe Bpems. [IpomexyTounas
arrectaius. KontponbHas pabora

OpraHU30BBIBAThH
medcTBO
MOTHUBHUPOBAHHBIX
U DPYIUPOBAHHBIX
0o0y4aromuxcs Hajl
X
HEYCNEBAIOIIUMHU
OJTHOKJIACCHHUKAMH,
JIAIOIIETO UM
COIMAIBLHO
3HAYNMBIN ONBIT
COTPYAHUYECTBA U
B3aMMHOM
ITOMOIIIH;

OBIIEE KOJIMYECTBO YACOB
[10 ITPOIT'PAMME

68




11 KJIACC

Kosaun4yectBo yacos JJ1eKTPOHHBIE
HaunmenoBanmue
Kourpoun IIpakTuyecku (uudposBbie)
pa3aesioB U TeM
n/n Bcero HbIE e padoThI o0pa3oBarteib
NMPOrpamMmbl
padoThbI HbIe pecypchl
Paznen 1. JIEKTPOJAUHAMUKA
bubnuoteka
MarnuTtHoe noJe.
[HOK
1.1 DJIeKTpOMarHuTHas 11 1 3
https://m.edso0.r
HHIyRI u/7f41c97c
Hroro no paszneny 11

JlesiTeIbHOCTH
yUYHTeJs ¢
yueToMm
NMPorpamMmbl
BOCIIUTAHMS

HaXOJIUTh
LICHHOCTHEIN
aCTIeKT
y4eOHOro
SHAHUS u
uHdopmanuu,
o0ecrieunBarh
€ro IMOHMMAaHUE
U TIePSIKUBAHUC
oOy4aronuxcs;
YIIPaBJIATh
y4eOHBIMU
TpynmnamMu ¢
HENbI0
BOBJICUCHUS
o0ydJaronmxcs
B IIPOIIECC
o0y4eHus u
BOCIIUTAHHSI,
MOTHBHPYS X
yueOHo-
MO3HABATENbHY
10
JeSATEIILHOCTD,

HUcnoab3oBanu
eo0opynoBaHus
nentpa «Touka
Pocra»

Hab6op
00opyIoBaHUS
«OT'D/EI'D no
busuke»-
COCTUHUTEIIEHBI
€ TPOBO/Ia,
KJIt04, Habop
PE3UCTOPOB,
KaTyIlKa-
MOTOK, KOMIIAC
IIKOJIbHBIM,
MarHuT
MOJIOCOBOIA,
AIIEKTPOMArHUT
pa300opHBIi,
OTTHITKH
JKEJIe3HbIS

Hudposas
naboparopus

«Apxumen.
duzukay-



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

JaTUYUK
MAarHuTHOTI O
I10JIsA, JaTYHUK

HaIpsKEHUs

Pasznen 2. KOJIEBAHUSI 1 BOJIHbBI ucrnons3oBate | HaGop
Buoauorekxa BOCIIUTATCIIbH 060pyI[0BaHI/I$I

Mexanuveckue u
LIOK 130 «OI'D/ETD mo
2.1 3JICKTPOMArHUTHBIC 9
https://m.edsoo.r =~ BO3MOXHOCTH = (U3UKE»-
KoJieOaHus
u/7f41c97c coaepKaHus IITaTUB,
Bubnuorexa y4eOHOro HUTSHOMN
59 Mexanuveckue u 5 LIOK npeaMera MAsITHUK,

' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.r ~ 4epe3 MeEpHas JICHTA,
u/7f41c97c JEMOHCTpAlM  TPAHCIOPTUD
bubnuoreka Ly
[IOK 00y4aroIuMuc Lndposas

2.3 OnTuka 10 naboparopus
https://m.edsco.r = s IPUMEPOB A
u/7f41c97c orBerctBenHor =~ PXAMCIL

o dusukan-
’ JATYUKU CUJTBI,
TPaKJIAHCKOTO
JTATYUK
TOBEICHUS,
MIPOSIBIICHUS ¢porosopora
YEJIOBEKOJIIOON
S "
Hroro no paszneny 24 nobpocepiedH
OCTH, yepe3
noadop
COOTBETCTBYIO

MUX TEKCTOB
JUIT  YTEHHS,
3a7a4 JUIST



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

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

bubanoreka
31 OCHOBBI CIIEIIMAIBHON LIOK
' TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.r
u/7f41c97c
Htoro no paznemny
Pa3znen 4. KBAHTOBAS ®U3UKA
bubanoreka
41 D1eMEHTHI KBAHTOBOH LIOK
' ONTUKHU https://m.edso0.r
u/7f41c97c
bubanorexa
4.2 Crpoenue aToma [HOK

https://m.edsoo.r

pelieHus,
poOJIEMHBIX
CUTyaUul mJist
o0CyXIeHUST B
KJ1acce;

HCIIOJIb30BATh
BOCITMTATEIbH
15
BO3MOYKHOCTH
COJICpIKaHuUs
y4eOHOTO
npeaMera
gepes
JIEMOHCTpAIH
0
00y4aroIuMuc
sl IPUMEPOB
OTBETCTBEHHOT
0,
TPaXTaHCKOTO
MMOBEIECHUS,

HAaXOIUTh

IEHHOCTHBIN

aCITeKT

y4eOHOT0

3HAHUS u

nH(popmManuu,

o0ecreynBaTh

€ro IOHHMMAaHHC
n TCPCKUBAHHUC



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

4.3

ATOMHOE SApO

u/7f41c97c
bubnuoreka
LHOK
https://m.edsoo0.r
u/7f41c97c

Hroro no pazneny

15

o0ydJaromuxcs;
YIIPaBJIATH
y4eOHBIMU
TpymIamu ¢
LEJbIO
BOBJICYCHUS
oOydJaronmxcs
B TIPOIIECC
oOyudeHus u
BOCITUTAHHUS,
MOTHBHUPYS HX
yueOHo-
MO3HABATEIBbHY
10
NeSITeIbHOCTD;

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

DneMEeHThl aCTPOHOMUU U

acTpopU3UKHI

bubanoreka
LHOK
https://m.edsoo.r
u/7f41c97c

Hroro no pasaeny

YIPAaBJISATh
y4eOHBIMU
IpyIIamMH ¢
LEITBI0
BOBJICYCHUS
oOyJaromuxcs
B TIpoLIECC
oOydeHus u
BOCITUTAHMUS,
MOTHBHPYS HX
yueOHO-
MO3HABATEIbHY
10
JeSITeIIbHOCTD,

Pa3nen 6. OBOBIIAIOLIEE TIOBTOPEHUE



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

OpPraHU30BHIBA
Tb e(CTBO

MOTHBHUPOBAaHH
bIX U
3pYAUPOBAHHBI
X
o0yJarmuxcs

bubanoreka HaJ uxX

6.1 Oo6o061aromee 3 LIOK HEYCIIeBAOIIN

MTOBTOPEHHE https://m.edsoo.r =~ mMu
u/7f41c97c OJTHOKJIACCHUK
amH, JTAIoIIEero
UM COLIUAJIBHO
3HAYUMBbIN
OTIBIT
COTPYTHUYECT
Ba ¥ B3aUMHOU
TTOMOIITH;
IIpomexxyTouHas
6.2 arrectanus. KoHTponbHas 1
paborta
Htoro mo pazneny 4
PesepBHOe Bpems 3
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

ITOYPOYHOE IIVTIAHUPOBAHUE

10 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Koutposabubie IlpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®u3nka — HayKa 0 IpUpo/Ie.
1 Hayunsie MeTZK bl HO?I,)H:HI/DI 1 bubmorexa HOK
e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u MecTo pusuku B

5 (GhopMHPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHuueckoe IBUKEHHE.

3 OTHOCUTENBHOCTh MEXAHUUYECKOTO 1 bubnuorexa [JOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

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

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372¢

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

7 JIBr>keHre MaTepualibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
bubnmuotexa [JOK
8 [Ipunuun otHOCcUTeNnbHOCTH ["anunest. 1 nonmoreka L1

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

Macca tena. Cuia. [punnun

bu6mmoreka [IOK

9 CyIeprno3uiyu cui. Bropoii 3akoH
yHep ! P . https://m.edsoo.ru/ffOc3be8
Hbrorona asis MatepuaibHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOro TsaroreHus. Cuna

11 TsokecTu. [lepBas kocMudeckas bubmorexa LHOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoadgdunumeHt tpenus.

13 Cuia Cin OTI/IBJIGI({bI/Iqs)I pu BI/IS(GHI/II/I bubmorexa HOK

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

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENa. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBU)KEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas s3Heprusi MaTrepraabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEpruun

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



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

[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTtponpsHas padora o Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPaHEHUS B MEXaHHUKE)

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

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

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemlecTBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MeunneneeBa-Kianeiipona
27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHUe https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnabaTHbBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



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

npupoje. Bropoi 3akoH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs: U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [TOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammnueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMWCTB KpHUCTAIUIOB. JKuakue https://m.edsoo.ru/ffOc65f0
kpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[InaBrneHue M KpUCTAIIN3AIIUS.
43 VnenbHas TCHJII())Ta HJ'IaBJ'IeII;I/ISI bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIeCKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc



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

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmnorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUUYECKUAI bubmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX TojeH. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui snekTpocTaTH4ecKoro
49 moist. ITorenman. PaszHoctn bubmmorexa [TOK
’ HHaL. https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT 0CTATUYECKOM HOIJ)'IC bubnmorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnexTpoéMrocTh. KoHIencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubmmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMI NElCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa LHenu

56

[TocnenoBarenbHOE, NapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
aneKkTpudeckoi uenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U
IIpUMeCHas MpoBOAUMOCTb. CBOMCTBA
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

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



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

DNEKTPUYECKUH TOK B PaCTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK
62 1
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DIIEKTPUYECKHI TOK B razax.
63 CamocTosiTenTbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKkTpruuecKue Npudopsl U
64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
66 IIpoMexxyTouHas aTTecTarus. 1 bubnuorexa [IOK
KonrponsHas pabora https://m.edsoo.ru/ff0c8a8a
. bubnuotexa [JOK
67 Pe3zepBHBIil ypok. DJ1. TOK B cpeliax 1 https://m.edsoo.ru/FfOcBC56
68 PesepBHblit ypok. O0oOmaromuii ypok 1 bubmmorexa [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue i[:;:eﬂl/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOAcrcTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa [IOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C

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

3 JlaboparopHas padorta «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

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

6 BEKTOpa MarHUTHOM uHAyKuuu. I1C 1

HWHIAYKIUH. 3aKkoH BHCKTpOMaFHHTHOﬁ



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

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 3JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAs M€Yb

O6o6maromuii ypok «MarautHoe
noJie. DNEeKTPOMarHuTHasT MHAYKIIUS)

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

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

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

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

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienre sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



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

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

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

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

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIE 2JIEKTPOMAarHUTHBIC
KoJeOaHus

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

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICHCTBYIOLIEE 3HAYCHUE CUIIBI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE JJIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubamorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P pera. FoeTp https://m.edsoo.ru/ff0cd4e0
M300pakKeHU B IJIOCKOM 3epKajie
IIpenomnenue ceera. [Tonnoe
28 BHYTpeHHee oTpakeHue. [IpenenbHblil bubmuoreka [IOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHSI
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[I0Ka3aTelIs MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne nN300pakeHM B bubmmoreka [JOK



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

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOMCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnast
pabota «Habmonenue aucnepcuu
CBETa»
33 Nnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ffOced22
34 [lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue NpuOOpbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [loctynarel bubnnorexa [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue mmorera L
https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprus U UMIYJIbC PEISATHBUCTCKOM Bt OK
38 gacTuilbl. CBS3b MAacChI ¢ YHEPTUEH U nommoreka I
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbras padota «Onrtuka. BuG OK
39 OCHOBBI CHIETIHATTHFHON TEOPUHU nomorexa I

OTHOCUTCIBHOCTH)

https://m.edsoo.ru/ffOcf6f0



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

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 3ﬁHI.HT6§Ha nq;)lq)(i)OToa(b(geKTa bubmorexa LOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorddexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudueckoe ACHCTBUE bubmorexa HOK
AieBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoToseMeHT, (OTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3agad mo reme «1E€MEHTBI bubmmoteka IIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbBITHI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
PDHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6nmorexa LIOK
47 IT b
OCTyIatht bopa https://m.edsoo.ru/ff0dOafa
Hznyyenne u noriomieHue (oToOHOB
48 II I/I};'Iqe eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOlicTBa yacTull. BoIHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HoOe U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMO0AKTUBHOCTH Ha KUBBIC
OpTraHHU3MBI

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

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SnepHble peakuuu. SnepHbIi
peakrtop. [IpoGiiembl, IEPCICKTUBHI,
JKOJIOTUYECKUE aCIIEKThI SIAECPHOU
JSHEPreTUKU

OnemeHTapHbIe YacTULIBl. OTKpBITHE
no3UTpoHa. MeTo bl HaOMo1eH s U
PErucTpanyy dJIEMEHTAPHBIX YaCTHLL.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(u3nuecKoil KapTUHBI MUPay

Bun 3Bé3anoro neba. Co3Besnus,
SPKUE 3BE31bl, IIJIAHETHI, UX BUAUMOE
neuxeHue. ColnHeuHas cucreMa
Comnsaue. CoyiHeuHast akTUBHOCTb.
Ncrounuk sHeprun CosHua U 3BE3]1

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

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
nocie0BaTenbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIe
MIPEJICTABICHUSI O POUCXOXKICHUH U
sBomtounu CoJiHIA U 3BE3]T

Muneunsbiit [1yTe — Hama ["anakTuka.
TTonoxenue u nBuxxenne ConHIila B
l'anaktuke. I'anaktuku. YépHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nydyeHue.
MertaranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIUATBLHON 1
THUYECKON cdepax AesITeIbHOCTH
YeJoBeKa

O6o6maromuit ypok. Poib u Mmecto
(GU3MKK U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GOpMHUPOBAHUU
MPEJCTaBICHUN 0 (PU3NUYECKOM
KapTUHE MHpa




Oo6o06maromuit ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 [Ipomexxyrounas arrecranus. 1
KonrponsHas pabora
PesepBHblii ypok. Ontuka. OCHOBBI

67 CIEUATBHON TEOPUH 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHTbl aCTPOHOMHUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
INPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

®usuka. 10 xknacc. Mskumes ['.51., byxosues b.b., Corckuit H.H. non penakiueit
[MapdentneBoii H.A., IIpocBemnieHue.
O®usuka. 11 xmacc Mskuies I'.4., Byxosues b.b., Yapyrun B.M. / [Tox pen. Hukomnaesa
B.N., [Napdentreroii H.A. ®usnka (6a30BblIii 1 yriyOIeHHBIH YPOBHH), 0a30BbIi YPOBEHb
, [Ipocsemienue.
METOANYECKHUE MATEPUAJIBI IJIs1 YUUTEJIA
Tynskubaesa H.H., ITymkapes A.O. EI'D. ®usuka. Tecrossie 3aganus. 10-11 kmacc. - M.:
[Ipocseuienue, 2017.
PeivkeBuu A.I1. COopHuk 3amau no ¢usuke. 10-11 kmacc. - M.: [poda, 2016.
Crenanosa ['.H. Coopnuk 3anau o pusuke. 10-11 xmacc. - M.: [Ipocsemenue, 2019.
Nnbuna H.B. Tematnueckuii koHTpousib 1o gusuke. 3aders! 10-11 knace-M, MnHTemnekt-
Hentp, 2015r.
COOpHUK TECTOBBIX 3aIaHUM JIJIs TEMATUYECKOTO U UTOTOBOTO KOHTpoJisa. Pusnka, 10
kiace.- M., Uarennexr-Lentp, 2015r.
COOpHUK TECTOBBIX 3aIaHHUM JIJIT TEMATUYECKOTO U UTOTOBOTO KOHTpoJisa. dusmka, 11
kinacc.- M., Uaremnext-Lientp, 2019r.
Tynskubaea H.H., [Tymkapes A.D. EI'D. ®usuka. Tecrossie 3aganus. 10-11 kiacc. - M.:
[Ipocsemenue, 2017.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET
bubmuoteka [{OK https://lesson.edu.ru/lesson/

https://www.yaklass.ru/ LludpoBoii o6pazoBaTenbpHbIi pecype AKmacc



http://window.edu.ru/catalog/resources?p rubr=2.1.11 Exuroe okHO gocTyma K
00pa3zoBaTeNbHBIM pecypcaM

https://edsoo.ru/ Enunoe copepxanue o01ero oopa3oBaHus

https://infourok.ru/ Ilpoext « MTHO®OYPOK»

https://resh.edu.ru/ Poccuiickas aiekTpoHHAs MIKOJIA

https://physics.ru/ OtkpbiThiii KoUK, Pusznka. PUSUKOH
https://fiz.1sept.ru/fizarchive.php XKypnan «®dusukayn.M3narenbckuii tom «llepBoe
CEHTSIOPS»

http://class-fizika.narod.ru/ KJIACCHuas ¢pusnka! ®usnka ais 10003HaTEIbHBIX

http://www.physics-regelman.com/ O6y4aroiue Tpex ypOBHEBbIE TECTHI 110 (PHU3HKE

CUCTEMA OLHEHKU JOCTU/XKXEHUA IINTAHUPYEMBIX PE3YJIBTATOB

Kputepun onieHUBaHHA KaXKA0T0 BUIa PA00ThI 00y4a0MIerocs, moaJiesKanux
OlleHUBAHU IO

OCHOBHBIMU ME€TOJIaMU NPOBEPKH 3HAHUM U YMEHHH ydaluxcsi o Gu3MKe SBISIOTCS
YCTHBIN ONpoc, MUCbMEHHBIE U J1abopaTopHble paboThl. K muchMeHHbIM (hopMaM KOHTPOIS
OTHOCSTCHA: (1)H31/I‘-I€CKI/I€ JAUKTAHTBI, KOHTPOJIbHBLIC pa6OTBI, TecThl. OCHOBHBIE BHU/IbI
MIPOBEPKU 3HAHUUM — TEKyIIasi U UTOroBas. Tekyiias nmpoBepka MPOBOJAUTCS CHCTEMAaTUYECKU
U3 YpOKa B ypOK, a UTOTOBas — IO 3aBEPIICHUU TEMBI (pa3ena).

Pe3ynbpraromM mpoBepKH YpOBHS YCBOEHHUsS y4eOHOTrO MaTepuana sBISETCS OTMETKA.
[Ipu oueHke 3HAHWUN y4alIUXcsl MpeEJIoJiaraeTcsi oOpamarh BHUMaHUE HAa TMPaBUIBLHOCTD,
OCO3HAHHOCTb, JIOTUYHOCTh M JOKa3aTeNbHOCTh B M3JOKEHHUH MaTepuana, TOYHOCTb
WCIONIb30BaHUs (DU3UYECKON TEPMHHOJIOTHH, CAaMOCTOSITENbHOCTh OTBeTa. OlleHKa 3HAHUN
MpearnoyiiaraeT y4éT WHAMBUAYAIBHBIX OCOOCHHOCTEH ydwamuxcs, auddepeHInpOBaHHBIN
MoAXOd K OpraHru3alvn pa6OTBI.

YCcTHBIH ONpoc:
OT1meTKa «5» CTaBUTCS B TOM ClIy4ae, e€Clu 00yJaronuics:

- OOHapyXHUBaeT MpaBWIbHOE MOHUMaHHE (PU3MUECKON CYIIHOCTH paccMaTpHUBAEMBbIX
SBJICHUM U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, TaeT TOYHOE ONpeelIeHne M MCTOJIKOBaHHE
OCHOBHBIX TOHSTHM, 3aKOHOB, TEOPHi, a Takke BEpHOE OIMpeneeHNe (U3MUECKHX BEJIMYHMH, MX
©IMHMII ¥ CTIOCOOOB NU3MEPEHNUS;

- IMMPaBUJIbHO BBIMMOJIHACT YCPTCIKHU, CXCMbI U rpaq)m(n, CONMYTCTBYIOIIIHUC OTBCTY,



- CTPOUT OTBCT I1O CO6CTBCHHOMy IUIaHYy, COIIPOBOXKAACT pacCKa3 CBOMMM IIpUMEpaMH, YMECT
IIPUMCHSATH 3HaHWS B HOBOI CUTYyallMH IIPpU BBIIOJIHEHUH ITPAKTUYCCKUX Ba,Z[aHI/Iﬁ;

- MOXET YCTaHOBUTH CBsA3b MEXKIY H3y4aCMbIMKU W PaHEC H3YYCHHBIMU B KYpPCE (1)I/ISI/IKI/I
BOIIpOoCaMH, a TAaKKE€ C MaTCpruajioOM, YCBOCHHBIM IIPH U3YYCHHUU APYTUX MMPEAMETOB.

OtrMeTka «4» CTaBUTCS, €CIM OTBET YIOBJIETBOPSIET OCHOBHBIM TPEeOOBAHUSAM K OTBETY Ha
OLICHKY «5», HO B HEM HE HCIOJb3YIOTCS COOCTBEHHBIM IUIaH paccKasa, CBOM IPUMEPHI, HE
MIPUMEHSIOTCSI 3HAHHWS B HOBOW CHUTYallUW, HET CBSI3U C PaHEE M3YYEHHBIM MaTepualioM U
MaTepUaIoM, YCBOCHHBIM MPU U3YyYEHUH JIPYTHX MPEIMETOB.

Ormerka «3» craBUTCS, €ciM OOiblias YacTh OTBETAa YIOBJICTBOPSECT TPEOOBAHHSIM K
OTBETY Ha OICHKY <«&4», HO OOHAPY)KHMBAIOTCSA OTACIbHBIC MPOOENBI, HE IMPEISITCTBYIOIINE
JATbHEHIIIEMy YCBOCHHIO IPOIPAMMHOTO MaTepraia; O0YJarOIUICS YMEET PUMEHSTh Oy ICHHBIC
3HAHUS npu pereHI! HPOCTHIX 3aj1a4 c
WCIIONIb30BAHUEM TOTOBBIX (POPMYJ, HO 3aTpyAHSETCS TPH PEIICHWH 33a/1a4, TPEOYIOInX
npeoOpazoBanue GOPMYIL.

OTMeTKa «2)» CTaBUTCA B TOM cj1ydac, €Clin yqamnﬁcsl HE OBJIaAC]T OCHOBHBIMU 3HAaHUSAMH U
YMCHUSIMH B COOTBETCTBUM C Tpe6OBaHI/IﬂN[I/I [porpammsal., a TAKXKE €CIIN y‘-IB,HIPIfIC?[ HE MOXCT
OTBCTUTH HU HA OAWH U3 ITOCTABJICHHBIX BOIIPOCOB.

IIpoBepoYHbIe TECTHI:
Kputepuu BbIcTaBlI€HUS OLIEHOK 3a TECT, cocTosAnMi u3 10 Bonpocos.
Bpewms BoimonHenus pabotsr: 10-15 MuH.

oTMeTKa «5» - 10 npaBUIbHBIX OTBETOB,

oTMeTKa «4» - 7-9 paBUIBHBIX OTBETOB,

oTMeTKa «3» - 5-6 MpaBUIIbHBIX OTBETOB,

OTMeTKA «2» - MEHEEe 5 MPaBUIIbHBIX OTBETOB.

Kputepuu BbICTaBeHUs OLIEHOK 3a TECT, COCTOAMIHH 13 20 BOIPOCOB.
Bpewms Beimonnenust padbotsi: 30-40 MuH.
Ouenka «5» - 18-20 npaBUIBHBIX OTBETOB,
«» - 14-17,
«3» - 10-13,

«2» - meHee 10 npaBUIIBHBIX OTBETOB.

IIucbMeHHBIe 1 KOHTPOJbHBbIE padoThl/I1A:
B nmucbMEHHBIX KOHTPOJIBHBIX pab0TaxX TaK)Ke YUUTHIBAETCS, KAKyl0 4acTh paOOTHl YUCHHUK

BBITTIOJITHUII.

Kputepun onieHMBaHNUA NHCHLMEHHBIX KOHTPOJALHBIX pador/ I1IA

OtMeTKa «5»: OTBET MOJHBINA U MPaBIIBHBIN, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.

Ot1MeTKAa «4»: OTBET HEIOJIHBII UIH JOBCIACHO HE Oomee ABYX HECYHICCTBCHHBIX OIIMOOK.


https://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Finfourok.ru%252Fsite%252Fgo%253Fhref%253D%252523_%2525D0%2525A0%2525D0%2525B0%2525D0%2525B1%2525D0%2525BE%2525D1%252587%2525D0%2525B0%2525D1%25258F_%2525D0%2525BF%2525D1%252580%2525D0%2525BE%2525D0%2525B3%2525D1%252580%2525D0%2525B0%2525D0%2525BC%2525D0%2525BC%2525D0%2525B0_%2525D0%2525BF%2525D0%2525BE%26ts%3D1484929527%26uid%3D8751444691464839134&sign=fdee71436553a5a66dad88a496576d92&keyno=1

Otmerka «3»: pa60Ta BBITIOJIHEHA HE MCHEC YEM HAIIOJIOBUHY, JOIIYHICHA OAHA CYHICCTBCHHAA
OIIMOKA U IIpHU 5TOM JABC-TPHU HECYHICCTBCHHBIC.

OtMeTKa «2». pa60Ta BBITIOJIHEHA MCHBIIIC 4Y€M HAIIOJOBHHY WM COACPKUT HCCKOJIBKO
CYIICCTBCHHBIX OIIMOOK UJIN pa60Ta HEC BBIITOJIHCHA.

[pu orieHKe HEOOXOAMMO YUUTHIBATh TPEOOBaHMUS €IMHOTO opdorpaduueckoro pexxuma.

Kpurepun onieHMBaHHS 00YYAIOIIMXCS YMEHHH penlaTh pacueTHBIE 3aa4YH

Otmerka "S5'": B JIOTMUECKOM pacCYXJACHHU W PEIICHUW HET OIIMOOK, 3ajada pelicHa
palMoOHaIBHBIM CIIOCOOOM.

Otmerka "4"': B JIOTHYECKOM PACCYX/JIECHUU U PELICHUH HET CYLIECTBEHHBIX OLIMOOK, HO
3a7aya pelIeHa HEpalUOHAIBHBIM CIIOCOOOM WM JONyIIEHO He Oonee  ABYX
HECYIIECTBEHHBIX OLIHMOOK.

OtrMmerka "'3"'! B JIOrMUECKOM pacCyXJIEHHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMyIIeHa
CYIIECTBCHHAsI OIIMOKA B MaTEMaTHYCCKHUX PacuETax.

OtMmeTtka "2": UMEIOTCS CYIIECTBEHHBIE OMIMOKH B JIOTHYECKOM PACCYKICHUH U B PELICHUH
WM OTCYTCTBYET OTBET Ha 3aJlaHUE.

Kpurepun onneHuBanus 3a Ja00pATOPHYIO PAd0Ty

OT1MeTKAa «5» CTaBUTCA B TOM cJIyvdace, eCin o6yqa}01111/1171051:

- BBINOJHSAET pabOTy B IOJHOM OOBEME C COOMIOIEHMEM HEOOXOIMMOM IOCIE0BATENLHOCTH
IPOBCJICHMA OIIBITOB U H3MCp€HHﬁ;

-  CaMOCTOATCIIbHO M pPallMOHAJIBHO MOHTUPYCET HCO6XOI[I/IMOG 060py,[[0BaHI/IC, BC€ OIIbITHI
IIPOBOAMUT B YCJIOBUAX U PCKUMAX, O6GCH€‘II/IBaIOHJ;I/IX TMOJTYYCHUE BEPHBIX PE3YJIbTATOB U BHIBOIOB,

- cobOmonaeT TpedoBaHus 6E30MaCHOCTH TPY/Ia;

- B OTYETEe NPABWJIBHO M aKKypaTHO JeNaeT BCE 3allUCH, TAOJIMIbI, PUCYHKH, YEPTEXKH,
rpaduKy, BHIYUCICHUS;

OtMeTKka «4» paBOMEpHa B TOM CJIy4dac, C€CJIM BbIIIOJIHCHBI TpeGOBaHI/IH K ONCHKC ((5», HO
YYCHHUK JOITYCTHUII HCAOYCThI NI Herpy6me OILIMOKH.

OtMeTKa «3» CTAaBUTCs, CCIIN PE3YJIbTAT BBIIIOJIHEHHOM YacTH TAKOB, YTO IMO3BOJIACT MOITYYUTb
TMPpaBWIbHBIC BBIBOJBI, HO B XOC IMPOBCACHMS OITbITa 1 PI3MCpCHPII>i ObLIH AONYIICHBI OIIINOKH.

OTtMmeTKa «2» BBICTABISETCSA TOTA, KOTAA Pe3yJIbTaThl HE MO3BOJISIOT MOMTYYUTh MPABHIBHBIX
BBIBOJIOB, €CIIM OIIBITHI, W3MEPEHMs, BBIUKMCIICHHS, HAOIIOACHUS MPOU3BOJMINCH HEBEPHO, a
TaKXXe B TeX CIydasix, Korjaa o0yJarolriics COBCEM He crienail paboTy.



Bo Bcex ciyyasix olleHKa CHMXKAeTCsl, €ClIM YYeHHUK He coOmtoan TpedoBaHuil 0€30MacHOCTH
Tpyna.

[IpomexxyTounast arrectauus 1O Yy4eOHOMY TIpeAMETYy «» TIPOBOJUTCA Ha OCHOBE
pe3yJIbTAaTOB BBIOJTHEHUS HTOTOBOM paboThI B (hopme, yka3zaHHOU B yueOHOM 1utane MBOY
«CII Ne3 mmenu A.H.[lepmmnoii». [IpomexxyTouHas oueHka, (GUKCHPYIOIIAs JOCTHKCHHE
MPEeIMETHBIX TUIAHUPYEMBIX PE3YJIbTaTOB U YHHUBEPCAIbHBIX YUEOHBIX JIEHCTBUI Ha ypOBHE
HE HIKe 0a30BOT0, SBJSIETCS OCHOBAHMEM JIJIS TIEPEBO/Ia B CIEAYIOIIMI KIace U AJIs I0IMyCcKa
oOyuarolerocs K rocy/IapcCTBeHHONH UTOTOBOM aTTeCTallUU.

[To uroram mpoMeKyTOUHOM aTTECTAIlK BBHICTABIISIETCS TOJJOBasi OTMETKA.

['omoBast oTMeTKa IO HPEAMETY BBICTABIAETCS KakK cpegHee apupMeTndyeckoe
OTMETOK IO 4YeTBEepPTSIM (MOJIyroJusiM) U OTMETKH 3a IPOMEXKYTOUHYIO aTTECTALUIO I10
[IpaBUJIaM MaT€MaTHYECKOrOo OKPYIJIEHUS TMPH YCIOBUM TOJYYEHHUS OOydaroUMMUCS
ITOJIOKUTEIIBHOM OTMETKH 33 IIPOMEKYTOUHYIO arTecTanuio. lIpu HeymoBIETBOPUTEIBHOU
OTMETKH 3a MPOMEKYTOUHYIO aTTECTAllMI0 HE MOXKET OBITh BBICTABJIEHA IOJIOKUTEIbHAS
rojgoBas OTMETKa IO YyuyeOHOMy mpenmMery. Ilpu ynoBieTBOpUTENBHOW OTMETKE 3a
MIPOMEXYTOUHYIO aTTECTALIMI0 HE MOKET OBITh BBICTABJICHA HEYJOBJIETBOPUTEIbHAS OTMETKA

3a y4eOHBIN TO/I.

T'PA®UK KOHTPOJIbHBIX MEPOITPUSTHUI

KontpoabHoe Tun koHTpOJIsS Cpox npoBenenusi | Kiacenl
MeponpusiTue
ITpoBepka nomamHero | Tekymmii Ha xaxnom ypoke 10-11 kn
3a/laHus
TecT no npoiaeHHOMN TeMe TemaTnueckuii ITo utoram | 10-11 kn
OCBOCHHS TEMBI
YcrHbii onpoc no | Temarnueckuit ITo utoram | 10-11 kn
MPOMJICHHOW TeMe OCBOEHUSI TEMBI
KonTponbHas pabota TemaTnueckuii ITo utoram | 10-11 kn
OCBOCHHMS pa3Jiena
JlaboparopHasi pabota TemaTnueckuii B coorBerctBum ¢ | 10-11 xn
TEMaTUICCKHM
TUTAHUPOBAHUEM
KontponbHas padota Bcepoccuiickue B cootBercTBUM ¢ 11 kn
IIPOBEPOYHBIE rpaduKoM BIIP
paboTHI Pocobpuanzopa
KonrponsHas pabora ITpomexyTouHas Arpenb- mait, | 10-11 kn
aTTecTanus COOTBETCTBUU c
rpadukom [TA OY

Crrcok UTOTOBBIX MJIAHUPYEMBIX PE3YJIbTaTOB C YKa3aHUEM ATAroB UX (OPMHUPOBAHUS U
CcrIoco00B OLIEHKU

K xonny o0y4enus B 10 kyiacce 00y4aronuiicst HAy4YuTcs Crnoco0 oneHku

JIEMOHCTPUpPOBaTh Ha TMpHUMepax pojib U MecTo (U3MKM B | YCTHBIN Ompoc




(hopMUPOBaHUHM COBPEMEHHOW HAy4YHOW KapTUHBI MUpPa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKM U  TEXHOJIOTMHA, B  IPAKTHYECKOU
JESITENLHOCTH JIFOJIEN;

VYHUTBIBATh TPAHUIBI  MPUMEHEHHS HW3YYCHHBIX  (U3MYCCKUX
MOJIeJICH: MaTepualibHas TOYKa, WHEpIMATbHAs CHCTEMa OTCYETa,
a0COTIFOTHO TBEPJI0E TEJIO, UACATLHBIN a3, MOJICIIH CTPOCHHS T'a30B,
KHUJAKOCTEH W TBEPABIX TEJ, TOYCUHBIH SJICKTPUUCCKHUU 3apsjl MPH
penieHny GU3NYECKUX 3a1a4

Tecr, busnueckuit
IIUKTAHT

pacmno3HaBath (pu3MUecKkue SBICHUS (MPOIECChl) M OOBICHATH X HA
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KHHETUYECKOW TEOpHUU
CTPOCHHSI BEIIECTBA M DJIGKTPOJMHAMUKU: pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHHE, CBOOOIHOE MaJeHNe
TE€J, JBYDKCHUE MO OKPY)KHOCTH, WHEPIUS, B3aUMOJCHCTBHE TEI,
mud¢y3us, OpOYHOBCKOE JBM)KCHHE, CTPOCHHE JKHIKOCTEH W
TBEPABIX  TeJl, W3MEHEHHe oO0béMa Tel NpU  HarpeBaHUU
(oxmaxkeHuu), TEIMJIOBOE PaBHOBECHE, HCIApEHHE, KOHJIACHCAIMS,
IUTABJICHUE, KPUCTAUTN3AINS, KATICHUE, BIAYKHOCTh BO3/IyXa,
MOBBILIICHUE JABJICHUS T'a3a PU €r0 HarpEeBaHUU B 3aKPBITOM COCYJIE,
CBS3b MEXAY IMapaMeTpaMH COCTOSIHUS Ta3a B H30Ipoleccax,
ANIEKTpU3ALINS TEJI, B3aUMOICHCTBUE 3aPsI/I0B;

KonTponbnas pabota

OIMUCBIBATH MCXAHHUYCCKOC [JBUIKCHHUC, UCIOJIb3Ys (I)I/I3I/I‘leCKI/Ie
BCJIMYHHBI: KOOpAWHATA, IIYTh, IICPEMCIICHUC, CKOPOCTH, YCKOPCHHUCE,
MacCa TCJjla, CHJa, HUMIYJIbC TClIa, KHHCTUUCCKAsA OHCPIrus,
NOTCHIUAJIbHAA JSHEPrus, MCXaHHUYCCKaAA pa60Ta, MEXaHHUYCCKas
MOIIIHOCTL, IIpU OIIMCAHUHU IIPABUJIBHO TPAKTOBATH q)H3quCKHﬁ
CMBICJI HCIIOJIB3YCMbBIX BCJIIMYUH, HUX 0003HAUYCHUS U CIWHUIIDI,
HaxoauThb (1)OpMy.TII>I, CBA3BIBAIOIIUC TAHHYIO (I)I/ISI/I‘ICCKYIO BCIIMYUHY
C IpyIruMu BCIIMUNHAMMU,

YcrHbli OIpoc,
(bU3HUYECKUN TUKTAHT

ONMCBHIBATh M3YyYEHHBIE TEILUIOBBIE CBOWCTBA TEI U TEIUIOBBIE
SBJICHUSI, HUCHONb3ysd (U3NYECKHE BEIMYUHBI: JaBJIEHHE Ta3a,
TEMIIEpaTypa, CpPEIHsAS KUHETUYECKas DJHEPrus XaoTHYECKOIo
JIBIDKEHUS. MOJIEKYJ, CpEIHEKBaJApaTU4YHas CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSs OSHeprusi, paboTta rasa,
KOA(Q(UIMEHT TMOJIE3HOTO JEeMCTBUS TEMJIOBOTO [JBUTATElNsl; MpHU
ONMCAaHWU  TPaBWIBHO  TPaKTOBaTh  (DU3MUECKUH  CMBICI
WCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U €AMHMIIBI, HAXOIUTh
(GbopMyIibl, CBS3BIBAIOLIME JaHHYIO (PU3UYECKYI0 BEIHYMHY C
JPYTUMU BEIUYHHAM;

YeTHBIN oIpoc

OIMUCBIBATh H3YYCHHBIC JSJICKTPUYCCKUC CBOICTBA BeEIIECTBA H
QJICKTPUYCCKUC  ABJICHHUA (npoueccm), HCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IC
BCINYHUHBI: BHCKTpI/I“ICCKI/Iﬁ 3apsn, SJICKTPUYICCKOC IIOJIC,
HaHpH)I(éHHOCTB MoJIs1, TOTCHIHAJI, pa3HOCTh MMOTCHIIUAJIOB,

Ipru OIMCAHWH TIIPABUJIIBHO TPAKTOBATH (I)PI3PI‘I€CKHIZ CMBICJI
HCIIOJIb3YCMBIX BCJIMYHUH, HUX 0003HaYCHHUS U CAWHUIIBI, YKa3bIBATb
(I)OpMy.TIBI, CBA3BIBAOIIIUC TAHHYIO (I)I/I3I/IHCCKYIO BCIIMYUHY C
APYTruMH BCIIMYHMHAMU,

VYeTHbIH o1poc

AHAJINU3UPOBATH (I)I/IBI/I‘ICCKI/IC NPpONECCChl U SBJICHHUSA, HWCIIOJb3Ys

Kontponbhas pabora




(bu3nyeckre 3aKOHBI U MPUHIUIBL: 3aKOH BCEMUPHOT'O TSATOTeHHUS, |,
Il u 11l 3akoHbl HhI0TOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOM YHEPTHH,
3aKOH COXpaHEHMS MMIIYJbCa, [PUHLMUII CYIEPIO3ULUUA CHII,
IIPUHLMII ~ PaBHONPAaBHUs  HMHEPLUHUAIBHBIX  CHUCTEM  OTCYETA,
MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS BEILIECTBA, I'a30BbIE
3aKOHBI, CBSI3b CpPEAHEHW KUHETHYECKOM DSHEPrUHU  TEMJIOBOTO
JBUKCHHSI MOJIEKYJI ¢ aOCOJIOTHOM TeMIepaTypoid, MepBbIid 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3aps/ia, 3aKOH
Kynona, npu 3TOM paznuyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOE BBIPRKEHUE W YCIIOBHS (rpaHuUIbl, 00JIacTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIMIBI JACHCTBUS MAIIWH, NMPHOOPOB H
TEXHUYECKUX YCTPOMCTB; pas3inyaTh YCIOBUA HX O€3011aCHOrO
HCII0JIb30BAaHUs B [IOBCEHEBHON KU3HHY;

YcTHbIM onpoc

BBITTOJIHSATH SKCIIEPUMEHTHI 110 UCCIEA0BaHNIO (PU3NYECKUX SBICHUI
Y TIPOLIECCOB C MCIOJIb30BAaHUEM NPSAMBIX, 1 KOCBEHHBIX N3MEPEHUH,
npy 3ToM (OPMYJIHPOBATH MPOOIEMy/3alauy U TUIOTE3y Y4eOHOTO
IKCIIEPUMEHTA,  COOMpaTh  YCTAaHOBKY M3  IIPEIUIOKEHHOTO
000pyI0BaHUs], TPOBOJIUTH OMBIT U (POPMYITUPOBATH BEIBOJIHI;

JlaGopaTopHas
pabora

OCYLIECTBIATh MNPSAMBIE U KOCBEHHBIE H3MEPEHUS (U3NUYECKUX
BEJIMYMH, TIPU 3TOM BBIOMpATh ONTHUMAJIbHBIN CIOCOO0 M3MEPEHUs U
HCIIONB30BAaTh  M3BECTHBIE  METOJbl  OLICHKH  IOTPEIIHOCTEN
U3MEPEHMU;

JlaGopaTopHas
pabora

HCCIICAO0BAaTh 3aBUCHUMOCTH MCKAY (I)I/I3I/I‘ICCKI/IMI/I BCIIMYMHaAMH C
HCIIOJIb30OBAHHUEM TPIAMBIX I/I3MepeHI/II71, IIpu 3TOM KOHCTPYHUPOBATH
YCTAHOBKY, (I)I/IKCI/IpOBaTB PE3YJIbTAThL l'IOJ'Iy‘-IGHHOfI 3aBUCHUMOCTH
(I)I/I3I/ILICCKI/IX BCJIIMYHWH B BUC Ta6J'II/II_[ n Fpa(bI/IKOB, JC€J1aTh BBIBOIbI
I10 pE3yJIbTaTaM UCCIICAOBAHUS,;

JlaGopatopHas
pabora

coOmofaTh TpaBwia 0O€30MacHOro Tpyda TMpU  MPOBEACHUU
WCCIIEIOBaHUI B paMKax ydueOHOro JSKCIepuMeHTa, Yy4eOHOo-
HCCIIEIOBATENILCKOW U MTPOEKTHOM JEATEIIbHOCTH C MCIOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U Ja00PATOPHOT0 000PYIOBaHMS;

JlaGopatopHas
pabora

pemars pacu€THbIE 3aJ]a4M C SIBHO 3aJJaHHON (U3NYECKON MOJIENbIO,
UCHOJb3Yys (PU3MUECKHE 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaIM3a
yCIIOBUSL 3a/Jayd  BbIOMpaTh (U3NYECKYI0 MOJIENb, BBIICNIATH
(bu3MYecKre BETUYUHBI B OPMYIIBI, HEOOXOIUMBIE JUTsI €€ pelieHus,
IIPOBOAUTH Pacu€Tbl W OLEHUBAaTh PEAJbHOCTH IOJYYEHHOTO
3HaYeHUs! PU3NUECKON BEIIMYUHBI

KonrtponsHas pabora

pemaTtb Ka4YC€CTBCHHBIC 3aga4uun: BBICTpanBaTh JJOTHYCCKH
HCMIPOTUBOPCUUBYIO LICTIOYKY paCCY)KIICHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC
3aKOHBI, 3aKOHOMCPHOCTU U (I)I/ISI/I‘-ICCKI/IC SABJICHUS,

KonrpomnsHas padora

UCMOJb30BaTh IPH PpEHIEHWH Y4eOHBIX 3aJad COBPEMEHHbIE
MH(POPMAIIMOHHbIE TEXHOJIOTUU Ui TOMCKA, CTPYKTYPUPOBAHUS,
MHTEPHpETallud U NPEJCTaBICHUs YYeOHOH M Hay4HO-IOMYJISIPHOM
nH(OpMaINH, TOTYYEHHONW U3 Pa3IMYHBIX HCTOUHUKOB, KPUTHUECKU
aHAJM3UPOBATH MOJTYYaeMyI0 HH(OPMAIIHIO;

YeTHBI ompoc

MPUBOANUTH NMPHUMEPH BKJIAJa POCCHICKUX M 3apyOekKHBIX yUEHBIX-

VY cTHBIN onpoc




(U3HUKOB B Pa3BUTHE HAYKHU, OOBACHEHHUE MPOILIECCOB OKPYKAIOLIETO
MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTUH;

WCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM
KU3HM I oOecrieueHrss OE€30MacHOCTH TIpH  OOpalleHuH ¢
npuOOpaMH W TEXHUYCCKUMH YCTPOWCTBAMH, I COXPaHCHHS
3I0pOBbSI M COOJIOJCHHS HOPM 93KOJOTHYECKOIO TIOBEJICHUS B

OKpY>Karolen cpese;

VeIl o1poc

paboTaTh B rpymIe ¢ BHIINOJIHEHUEM PA3IMYHbIX COI[MAIbHBIX POJIEH,
IUIAHUPOBaTh  pabOTy TPYHONbl, PalHUOHAIBHO  PaCHpPENENsTh
O0S3aHHOCTH ¥ TUIAHUPOBATh JEATEILHOCTh B HECTaHIAPTHBIX
CUTYyallUsIX, aJ€KBATHO OIIEHMBATHh BKJIAJ KaXXJIOTO M3 YYaCTHUKOB
TpyNIbl B pelIeHne pacCMaTpUBaeMOoi mpoOIemMbl

VeIl onpoc

K xoHny o0y4enus B 11 kiacce 00y4arommiicsi HAy4nuTCs

Cnoco0 oneHkn

JEeMOHCTPHPOBATh Ha MpPHUMEpPax pojdb W MeCTo (U3UKA B
(bopMHpPOBaHUN COBPEMEHHOW HAYYHOW KaPTHHBI MUPA, B PA3BUTHH
COBPEMEHHOM TEXHUKM M  TEXHOJOTHH, B  IPAKTHYECKOU
IEATENPHOCTH JIIOAEH, IENOCTHOCTh M EIUHCTBO (U3MUYECKOM
KapTHUHBI MUPA

VYeTHbIH onpoc

YUYUTHIBATDb I'paHHIIbI IIPUMCHCHHA HN3YUCHHBIX (I)I/ISI/I‘IGCKI/IX
MOJIeICH: TOUYCUYHBIN BHGKTpI/I‘ICCKI/Iﬁ 3apsnd, JIyd CBCTa, TOYCUHBIN
HCTOYHHUK CBCT4, AACpHAA MOACIb AaTOMa, HYKJIIOHHass MOJCIIb
ATOMHOTI'O sAapa IIpu pCHICHHUHA (1)I/I3I/I‘ICCKI/IX 3aJa4,

duznueckuii UKTAHT

pacrno3HaBaTh (pusnueckue sBICHUS (MpoIecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB DOJEKTPOJUHAMHKHA M  KBAaHTOBOM  (PU3UKHU:
ANEeKTpUYecKas MPOBOJAUMOCTh, TEIUIOBOE, CBETOBOE, XUMUYECKOE,
MarHUTHOE  JICHCTBUSL  TOKa,  B3aUMOJICUCTBME  MArHUTOB,
ANEKTPOMArHUTHAs MHAYKIUS, JAEWCTBUE MArHUTHOTO TOJS Ha
MPOBOJAHUK C TOKOM U JBIDKYIIMHCS 3apsif, SIEKTPOMArHUTHBIE
KojeOaHus W BONHBI, NPSIMOJIMHEHHOE PpACIpPOCTpaHEHUE CBETA,
OTpaXEeHHE, TMpEJIOMIICHHE, HUHTepepeHuus, audpakuus U
MOJIIpU3alusl CBETA, AUCTIEPCHsI CBETa, (POTOIIEKTPUUECKUN IPPeKT
(boToaddexT), cBeToBOe naBieHHWE, BO3SHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpOJa, €CTECTBEHHAass H HCKYCCTBEHHas
PaJIMOaKTUBHOCT;

VYeTHbIH onpoc

OMKCHIBATh HM3YUYEHHBIE CBONCTBAa BEIIECTBA (3JIEKTPUUECKHE,
MarHUTHbIE,  ONTHYECKHE,  DJIEKTPUUECKYI0  MPOBOJUMOCTb
pa3IMYHBIX CpeA) W DJIEKTPOMarHUTHbIE SIBJICHHS ([IPOLIECCHI),
uCcnonb3ysl (u3MuecKkre BEIMYUHBL: SJEKTPUUECKUN 3apsj, cuia
TOKa, JIEKTPUUECKOE HANPSIKEHHE, HIEKTPUUECKOE CONPOTUBIICHUE,
pPa3HOCTh MOTEHIMAJIOB, 3JEKTPOJABMXKYIIas cuiia, paboTa TOKa,
WHAYKIUS MarHuTHoro mouss, cuia Awmmepa, cuna JlopeHna,
MHAYKTUBHOCTbH KATYIIKH, SHEPIHsl AJIEKTPUYECKOIO0 U MAarHUTHOTO
MoJIeH, mepuoa M 4actora KoynebaHui B KosebaTeIbHOM KOHTYPE,
3aps] U cujla TOKa B MPOIecce TAapMOHMUYECKUX JIEKTPOMArHUTHBIX
KoJieOaHuH, (POKYCHOE PAacCTOSIHUE W ONTHYECKasl CUja JIMH3BI, TPU
ONMMCaHWM  TPAaBWIBHO  TPAaKTOBaTh  (PU3MUYECKHI  CMBICH
WCTIOJIb3YEMBIX BEJIMUMH, UX 0003HAYCHUS M €AMHUIIBI, YKA3bIBATh

YeTHBI ompoc




(GbopMyIbl, CBS3BIBAIOLIME JaHHYIO (PU3UYECKYI0 BEIHYMHY C
JPYTUMHU BEIHYNHAMUY;

OIMCBIBATH U3YYCHHBIC KBAHTOBBIE SBJICHUS U IIPOLIECCHI, UCIIONb3YS
¢bu3nvecKre BEIUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJTMHA
BOJIHBI W YacTOTa CBETa, DHEPrusi M HMMIYJbC (OTOHA, TEPUOL
IIoJIypacnazia, SHEPTUsl CBSI3U aTOMHBIX SEp, IIPU OIIUCAaHUU

IPAaBUIBHO TPAaKTOBaTh  (PU3MUECKUIl CMBICH  HCIHOJIb3YEMBIX
BEIMYMH, HMX OOO3HAYeHWs] M €IWHUIBI, YKa3blBaTb (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3MUYECKYI0 BEIMYUHY C JAPYTUMH
BEJIMYMHAMH, BBIYUCIIATH 3HaUeHUE (DU3NIECKON BETMUUHBI

Konrponbnas padora

aHAIM3UPOBATh (PUIUYECKUE TIPOIECCHl M SIBICHUS, HCIOIB3YS
¢busnyeckue 3aKOHbI W OPUHIMNBL: 3akoH OMa, 3aKOHBI
MOCJIEIOBATEIBHOTO W TApAIJICNFHOTO COEAMHEHUS TPOBOIHUKOB,
3aKoH J[xoynsa—JIeHna, 3aKk0H 3JIEKTPOMarHUTHOW MHYKLINH, 3aKOH
MPSMOJIMHEHHOTO PacHpOCTPAaHEHUsST CBETa, 3aKOHBI OTPAXKCHHUSI
CBETAa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHUE OWHINTEHHA IS
dotorddekra, 3aKOH COXPAHCHUS DHEPTHH, 3aKOH COXPaHCHUS
UMIYJIbCa, 3aKOH COXPaHEHHs DJICKTPUYECKOrO 3apsijia, 3aKoH
COXpaHCHHMsS MaccoBOro  4YWcia, TmocTyidarel bopa, 3akoH
palMOAKTHBHOTO pacrajga, IpH OSTOM pa3jii4yarh CIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKCHUE H YCIOBHS
(rpanuIBl, 00ACTH) TIPUMEHUMOCTH

Tect

OTpEIEATh HAMpAaBICHWE BEKTOpPa HWHAYKIIMM MArHUTHOTO TOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cruibl JIopeHiia;

KonTponbhas pabota

CTPOUTb U OMNHUCHIBATH HM300paKEHHUE, CO3JaBa€MOE€ IUIOCKUM
3€pKaioM, TOHKOW JIMH30M;

KonrponsHas pabora

BBIITOJHATD SKCIICPUMEHTEI 110 UCCIICOBAHUTIO (1)I/I3I/I‘~IGCKI/IX SIBIICHUH
" IMPOLECCCOB C UCITOJB30BAHUECM IIPSAMBIX, 1 KOCBCHHBIX I/ISMepeHI/Iﬁl
py 3TOM (OPMYIHPOBATH MPOOIEMy/3a1auy U TUIOTE3y YIeOHOTO
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  IIPEUIOKEHHOTO
000py10BaHusl, MPOBOJUTH ONBIT U (POPMYIHPOBATH BHIBOJBI;

Jlaboparopnas
pabota

OCYLIECTBIATh TPSAMBIE U KOCBEHHBIE HW3MEPEHUs (U3NUYECKUX
BEJIMYMH, TPH 3TOM BBIOMpATh ONTHUMAJIBHBIN CIOCOO0 M3MEPEHUs U
HCIIONB30BAaTh  M3BECTHBIE  METOJbl  OLICHKH  MOTPEIIHOCTEN
U3MEPEHMI];

JlaGopatopHas
pabora

HCCIIEI0BATh 3aBUCUMOCTU (PU3NUECKUX BEITMUUH C UCIIOIb30BAHUEM
NpSMBIX WU3MEPEHUH: MpPU 3TOM KOHCTPYUPOBAaTb YCTAaHOBKY,
¢buKkcupoBaTh pe3yJabTaThl MOJYYEHHOM 3aBHCHUMOCTH (PU3MYECKHX
BEJIMYUH B BUAEe Tabmull M TrpauKoB, JelaTh BBIBOJABI IO
pe3yJibTaTaM UCCIeI0BaHNUs

JlaGopatopHas
pabora

coOmrofaTh TpaBwia O€30MacHOro TpyAa TpU  TMPOBEACHUU
WCCIIEIOBAaHUI B paMKax y4eOHOro JSKCIepuMEeHTa, Yy4eOHO-
HCCIIEIOBATENILCKOW U MTPOEKTHOM JEATEIIbHOCTH C MCIOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYIOBaHMS;

JlaGopatopHas
pabora

pemaTh pacy€THBIC 3aJ]a4M C SIBHO 3aIaHHON (hM3UYECKON MOJECIBIO,
WCTIONB3Ys (PU3UYECKHE 3aKOHBI M TPHUHIIMIIBI, HA OCHOBE aHAIHM3a
YCIOBHSl 3aJaud  BBIOMpaTh (U3HYECKYI) MOJECNb, BBIICIATH

KonrpomnsHas padora




(dbu3nueckre BeIMUUHBI U (POPMYIIbI, HEOOXOAUMBIE AJIs €€ pelIeHHUs,
MPOBOJUTH pacy€Tbl W OIEHUBATH PEAITbHOCTh IMOJYYEHHOTO
3HAYCHUS (PU3NICCKON BEIIMUUHBI;

pelmars  KauyecTBEHHbIE  3aJauyd:  BBICTpPAWBaTh  JIOTHYECKU
HEIIPOTUBOPEUYMBYIO LIETIOUKY PACCYKJIEHUH C OIIOPOM HA U3yUEHHbBIE
3aKOHBI, 3AKOHOMEPHOCTH U (pU3HUYECKUE SBICHNUS;

KonTponbnas pabota

WCIIOJIb30BaTh MPU PpEHIeHMH Yy4eOHBIX 3aady COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTHHM MJil TOUCKA, CTPYKTYpUPOBAHUSA,
WHTEpPIpPETAllMM U MPEACTaBICHUs Y4eOHOI U HayYHO-TOMYJIAPHOM
nH(OpMAaLIUY, TOTYYEHHON U3 Pa3IMYHbIX UCTOYHUKOB, KPUTUUECKH
aHAJM3UPOBATH MOJYYaEMYI0 HH(OPMAITHIO

KonTponbnas pabota

OOBSICHSTh MPUHIUIIBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHUIECCKHIX
YCTPOWCTB, pa3ziinyaTh yCIOBUS MX O€30MaCHOTO HCIIOJIb30BAaHUS B
MOBCEIHEBHOM JKN3HU;

YcTHbIM onpoc

IIPUBOJUThH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX yUEHBIX-
¢u3MKOB B  pa3BUTHE HAayKd, B OOBSICHEHHE IPOLIECCOB
OKPY>KaIOILEr0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTUM;

YcTHBIN OITpoc

HCIIOJIB30BATh TCOPCTUUCCKHUE 3HAHUA I10 (1)I/ISI/IKG B IIOBCEIHCBHOM
KHU3HHU 1A obecrieyeHnss 0€30IIaCHOCTH IIpu O6paH_[eHI/II/I C
an60paMH n TCXHHUYCCKHUMU YCTpOfICTBaMI/I, JI1 COXPaHCHUA
300pPOBbA U CO6JIIO[[€HI/I$I HOPM D3KOJIOTHYECKOI'0 IIOBCIACHUA B

OKpY>Karolleu cpelie;

VYeTHbIH onpoc

paboTaTh B IpyIIie ¢ BHIMOJIHEHHEM Pa3IMYHBIX COIMAIBHBIX POJICH,
IUIAaHUPOBaTh  pabOTy TpPyHNbl, PalUOHAIBHO  PacCHpEleNsTh
00s3aHHOCTH ¥ TUIAHUPOBATh JESATENbHOCTh B HECTaHIAPTHBIX
CUTYyalHMsIX, aJ€KBAaTHO OLICHMBATh BKJAJ KaXJOr0 M3 YYaCTHUKOB
IpyNIbl B pelIeHrne paccMaTpUBaeMoi MpoOIemMbl

YcTHBIN OITpoc
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