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HOACHUTEJIBHASA 3AIIUCKA

Pabouas mnporpamMma €eCTECTBEHHOHAy4YHOW HAMNpaBIEHHOCTH MO (U3MKe ¢
HCII0JIb30BaHUEM 000pyAOBaHMs LieHTpa « Touku pocTa» 0a30BOro ypoBHS Ha YPOBHE
cpeaHero obmiero oopazoBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHUM U TPeOOBaHUM K
pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMbl, MPEICTAaBICHHBIX B
OI'OC COO, a Taxxe ¢ yuyéTtoMm ¢enepanbHOil padoueil mporpaMMbl BOCIIUTAHUS U
KOHIICTIIIUK TpenojaBaHusi y4deOHoro mnpenMera «®dDuszuka» B 00pa30BaTEIbHBIX
opranmzanusax Poccuiickoit denepanun, peanu3yrolix OCHOBHBIE 00pa3oBaTEIbHbBIC
IPOrpaMMBI.

Coznanue nentpa «Touka pocTay MpeAnojaraer pasBUTHE 00pa3oBaTEeNIbHOU
UHQPaACTPYKTYpbl 0011€00pa30BaTENbHOM OpraHU3allid, B TOM YHUCJE OCHAIlCHHE
o011e00pa3oBaTeIbHON  OpraHU3aluu: 000pYJOBAaHUEM, CPEACTBAMU OOYYCHHS U
BOCIIUTAHMS JIJI1 U3Y4YeHUS (B TOM YHUCJIE DKCIEPUMEHTAIBHOTO) MPEIMETOB, KYpCOB,
TUCIUIUIMH  (MOJYJeil) eCTECTBEHHOHAY4YHOM HAMNpaBIEHHOCTH TIpU pealld3aluu
OCHOBHBIX o01reo0pazoBaTeIbHbIX nporpaMm u JIOTIOJTHUTEIIbHBIX
o0mreoOpazoBaTebHBIX MPOTpaMM, B TOM YHCIE [JIi PACHIMPEHUs COACpKAHUS
yueOHoro npenmera «Du3rkay; 000pyn0BaHUEM, CPEACTBAMU 00YUYEeHHS U BOCIIUTAHUS
JUISL peaNu3aldy MporpaMM JIOMOJIHUTEILHOTO O0pa3oBaHUsl €CTECTBEHHOHAYYHOM
HAIPaBJICHHOCTEN; KOMITBIOTEPHBIM U UHBIM 000PYAOBAHUEM.

OKCIIEpUMEHT SIBISIETCSI UCTOYHMKOM 3HAHUW U KPUTEPUEM KX UCTUHHOCTH B
Hayke. KoHuenuus coBpeMeHHOro oOpa3oBaHMs MOJIPa3yMEBaeT, UYTO B y4yeOHOM
AKCHEPUMEHTE BEIYIIYIO POJb JOJIKEH 3aHATh CAMOCTOSITENbHBIA UCCIEN0BATENbCKUI
YUYEHUYECKUM BSKcnepuMeHT. COBpEMEHHBIE 3KCIEPUMEHTANIbHBIE HCCIEAOBAHUS 10
dusnKe yxe TPyIHO MPEICTaBUTh 0€3 UCMOJIB30BAHMS HE TOJIBKO aHAJIOTOBBIX, HO H
U(GPOBBIX  U3MEpPUTENbHBIX mnpubopoB. B  denepanbHOM rocyaapcTBEHHOM
oOpazoBatenbHOM  ctaHmapte (mamee-®I'OC) mpommcaHo, YTO OJHMM M3
VHUBEPCAIBHBIX YUEOHBIX AcicTBUi (mamee — YY]I), mpuoOpeTaeMbIX ydanuMucs,
JNOJDKHO CTaThb YMEHHE «IIPOBEACHUS OIBITOB, MPOCTBIX 3KCIEPUMEHTAIbHBIX
UCCIIEIOBAHUM, MPSAMBIX U KOCBEHHBIX M3MEPEHUN C MCIOJIb30BAHUEM AHAJIOTOBBIX U
1M (QPOBBIX U3MEPUTETBHBIX TPHOOPOBY.

[udposas mnabopaTopusi KapAWHAIBHBIM O0pa3oM M3MEHSET METOANKY W
COep’)KaHME  OKCHEPUMEHTAJbHOM  JAEATEIbHOCTH M [OMOraeT  peuIuTh
BEINIIETIEpEeYNCIIeHHBIC TPpoOsieMbl. [llupokuii ciekTp MudPOBBIX TATYUKOB MO3BOJISICT
yYalIuMCsl 3HAKOMHUTBCSL ¢ mapameTpamMu (PU3MYECKOro IKCIEPUMEHTa HE TOJIbKO Ha
KaueCTBEHHOM, HO M Ha KOJM4YEeCTBEHHOM YypoBHe. C mnomonipio 1udppoBo
1a00paTopuu MOXKHO MPOBOAUTH JIUTENbHBIA HKCIEPUMEHT JaXKe B OTCYTCTBUH
skcnepuMmeHTatopa. [Ipu 3ToM u3MepsieMble JaHHBIE W pe3yJdbTaTbl UX 00pabOTKHU
0TOOpakaroTcsi HEMOCPEACTBEHHO Ha SKpaHe KOMIIbloTepa. 1



CopepxaHue mnporpaMMbl MO (U3MKE HAIpaBlIeHO Ha (opMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBl Mupa oOyuawomuxcs 10-11 xmaccoB mpu
oOydyeHHH X (QU3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-IESITEIbHOCTHOTO
noaxoxa. Ilporpamma mo ¢usuke coorBeTcTBYEeT TpeboBanusiM ®PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TNPEIMETHBIM W METalpeJIMETHBIM pe3ysbTaTaM
oOydeHHMsI, a TaKXKe€ YUYUTHIBAET HEOOXOIMMOCTh peajUu3alUh MEXKIPEIMETHBIX
CBsA3€ll (PU3MKM C €eCTEeCTBEHHO-HAyYHbIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTPEJIENISIIOTCS. OCHOBHBIE LENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEJHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJbTaThl OCBOCHHUS Kypca (PU3MKH: JTUYHOCTHBIE,
MeTanpeIMETHbIE, MpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no gu3uKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca pu3nKu Ha 0a30BOM YPOBHE, B

TOM YHMCJIE PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cojepxanue yuyeOHoro npeamera «duszuka» mo rogam o0yueHus.

du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOABI, BHICTYMAs B
KayecTBe yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMUI 00 okpyskaromeMm Mupe. IIKoapHBIN Kype GU3HKH — CHCTEMOOOpa3yIOmuii
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (DU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IMIPOIIECCOB U SIBIICHWUM, HW3y4aeMbIX XUMHUEH, OHOJOTHEH,
buzmdeckoit reorpaduert u acTpoHommeil. lcmonb3oBaHWE U aKTHBHOE
npuMeHeHne (U3NYEeCKHMX 3HAHUM  ONpeNeNsieT XapakTep W pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cQepe DHEPreTHKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCa, TOJIy4YEHUsI HOBBIX MaTe€puajoB C 3aJaHHBIMA CBOMCTBAMHU U APYTHUX.
N3yyenue Qu3MK BHOCHUT OCHOBHOW BKJIAJ B (DOPMUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUpPOBAHHE YMEHHH MPUMEHSThH
HAyYHBIA METO]] IO3HAHUS MIPH BBIIIOJIHEHUH UMHU YUEOHBIX UCCIIEIOBAHUI.

B ocHoBy kypca ¢u3WKu a5 YpOBHS cpeaHero oOmiero o0pa3oBaHUS
MOJIOXKEH pAX WACH, KOTOpPbIE MOXXHO paccMaTpuBaTh KakK IPUHLUIBI €ro
IIOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBIAETCS JOTHYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3lenoB (U3HUKH, BKIIOYAET Kak
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOU (DU3HKH.

Hoes ecenepanuzayuu. B COOTBETCTBMM C HEW Mmatepuan Kypca (GU3HKA
o0beMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBisercs
(opMHUpOBaHUE NPEACTABIECHUN O CTPYKTYPHBIX YPOBHAX MaT€pHUH, BEIIECTBE H
ToJIE.

Hoes eymanumapuszayuu. EE peanuzaunus NOpeanosiaraéT HCHOJIb30BaHUE
I'YMaHUTApHOrO TOTEHLHaNa (PU3MUYECKOM HAyKH, OCMBICIIEHHE CBSI3U Pa3BUTHS



¢u3uku c pa3BuTMEM OOILIECTBAa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJIOTHUYECKUMHU MPOOIEMaMHU.

Hoess  npuknaounoti nanpaenennocmu. Kypc ¢Gusuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUUYECKUX MPUIIOKECHUN
M3y4YEHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcs MOCPEACTBOM BBEACHHUS 3JIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM MpoOiemMaM COBPEMEHHOCTH,
KOTOpPBI€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW W TEXHOJOTHUM, a TakKXKe OOCYXKICHHS
npo0JieM palOHAIBHOTO MPUPOJONOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepKHEBBIMHU DJIEMEHTaMHM Kypca (U3UKA HAa YpPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBIAOTCA (u3MUeckue Teopuu (hopMHpOBaHUE MPEACTABICHUN O
CTPYKTYyp€ MOCTpOeHUsl (pu3nueckoil Teopun, posiv pyHIaMEHTATbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUSAX O TMPUPOAE, TpaHUIAX
NPUMEHUMOCTH TEOPUM, JUIS ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUU U
IIPOIIECCOB).

CuCTeMHO-/IeSITeIbHOCTHBIN MOJX0J] B Kypce (U3MKU peanu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaronuxcs.
Jns  Ga3oBoro ypoBHS Kypca (U3MKH — OTO HCIOJIB30BAHUE CHCTEMBbI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB M JIa0OpaTOPHBIX pPadoT,
KOTOpBIE B MporpamMMme Mo ¢Gu3nke OObEAUHEHBI B OOIIMIA CIHUCOK YYCHHYECKUX
NpaKTHYECKUX paldoT. BeineneHne B ykazaHHOM IepedyHe J1abopaTOpHBIX PadoT,
OPOBOAMMBIX JJIi KOHTPOJSI U OIICHKH, OCYIIECTBISCTCA yYaCTHUKAMHU
o0pa30oBaTeIBbHOTO TPOIECCa HUCXOAs U3 OCOOCHHOCTEW IJIaHUPOBAHUS U
ocHameHuss kaOwHera ¢u3uku. Ilpm »dTomM obecrieurBaeTCs  OBJIAJICHHE
OOy4YaroMMUMHCS YMEHHUSIMH TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIECIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEIWYUH W TOCTAHOBKY OMBITOB IO TPOBEPKE
MPEIIOKEHHBIX TUIIOTE3.

Bonpmioe BHUMaHUE YIENsAETCS PEMIEHUIO PACUYETHBIX M KA4YECTBEHHBIX
3amad. [Ipu 3TOM 111 pacu€THBIX 3ajlay MPUOPUTETOM SIBIISIIOTCS 3a7a4M C SIBHO
3aJIaHHON (YU3UYECKON MOJIETIBIO, TTO3BOJISIOIINE MPUMEHSATh H3YUCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK W3 OJHOr0 pasjiesia Kypca, TaK U HUHTETPUPYsS 3HAHUS U3
pa3HBIX pa3nenoB. /[ KaueCcTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3aJlaHUS Ha
OOBsSICHEHHE TPOTEKaHWS (PU3MUECKUX SIBICHUHW W TIPOIECCOB B OKPY KAIOMICH
KU3HU, TpeOyrommue BbIOOpa (U3MUECKOW MOMENH MJisi CHUTyallud TMPAKTHKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmaTepualibHO-
TEXHUYECKOMY oOOecnedeHno ydeOHOro nmpouecca 0a30BbI ypOBEHb Kypca
(GU3MKH HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOJKEH U3y4aThCsl B YCIOBUAX
MpeAMETHOro KabuHeTa (PU3UKU WU B YCJIOBHUSIX UHTETPUPOBAHHOIO KaOMHETa



MPEAMETOB €CTECTBEHHO-HAYYHOIO IuKiIa. B kaOuHere (U3UKH JOKHO OBITh
HeoOXxoauMoe JiabopaTopHOe OOOpYJIOBaHWE [IJIsi BBIMOJHEHMS YKAa3aHHBIX B
nporpaMme o GU3UKE YUYEHUUECKUX MPAKTHUYECKUX PadOT U JAEMOHCTPAIIMOHHOE
o0opyi0BaHUE.

JleMoHcTpanimoHHOe 0o0opyAoBaHue (GOPMHUPYETCS B COOTBETCTBUHU C
MPUHIIUIIOM MHUHHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUUBAET TOCTAHOBKY
MEPEUYUCIICHHBIX B TMporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALMM st
UCCIIEIOBAHUSI  M3YYaeMBbIX  SIBJICHUH W  TPOLECCOB, OMIHUPUYECKUX U
dbyHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHECHHM.

JlaGoparopHoe 00OpyJoBaHUE ISl YYEHUUECKHUX MPAKTUUYECKUX pPadoT
dbopmupyercsi B BUJe TEMAaTUYECKUX KOMIUICKTOB U OOECTICUMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYyX oOOydamommxcs. TemMaThyeckue KOMILICKTHI
71a00paToOpHOTO OOOPY/IOBAHMS JOKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPHUTEIIFHBIX CUCTEM B BUJIE IUPPOBBIX JTa00OpaTOpHUi.

OCHOBHBIMH 1LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (opmupoBaHue uHTEpeca M CTPEMJICHHS OOYyYalOlUXCS K HaydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (POPMHUPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPY)KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3ylibTaTa H3y4YCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

e (opmupoBanue yMmMeHUW OOBSCHATH SBICHUA C HCIOJIB30BAHHEM
bu3MUeCKNX 3HAHUM ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mnpejCTaBICHUN O poinu (DU3UKKU I Pa3BUTHSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTi>KeHue 3TUX 1eledl 00ecreynBaeTcsl PelieHueM CIEAYIoIUX 3a1ay B

mpoliecce u3yueHust Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIeTo 00pa3oBaHus:

e MPUOOPETCHHUE CUCTEMBl  3HAHHUU 00 o0mmx bu3mIecKuX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUsIX, BKJTIOYAS MEXaHHKY,
MOJICKYJSIpHYIO  (DM3UKY, ODJIEKTPOAMHAMHUKY, KBAaHTOBYIO (H3UKY U
AJIEMEHTHI aCTPO(PU3UKY;

e (opmupoBaHHe yMEHUN TPUMEHITh TEOPETHYECCKUE 3HAHUSA  JUIS
oOBsiCHeHHS (PU3WYECKUX SBICHUH B TPUPOAEC W JUISI TPUHSATHUS
MPAKTUYECKUX PELICHHUI B IOBCEHEBHOM KU3HU,

e OCBOCHHME CHOCOOOB pELICHUS PA3IUYHBIX 3a7a4 C SIBHO 3aJlaHHOM
dbu3nyeckol MoOAENbIO, 3a/ady, MOAPA3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3JlaHue (PU3NUECKON MOJEINH, aICKBATHOU YCIOBUSIM 3a]1a4H;



e TMOHMMaHUE (U3NYECKUX OCHOB W MPHUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeay,

e OBJIQJICHUE METOJAMH CaMOCTOSTEJIBHOTO TIAHUPOBAHUS U MPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaInH,
OIpeJIeNIeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

e CO3/IaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JAEATEILHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii YpOBEHb) HAa YpPOBHE CpPEIHETO OOIIEro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 knacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipeqmaraemeiii B mporpamMme 1o (QuU3MKE TMepedyeHb Ja0OpaTOpHBIX U
MPaKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOD
npoBeAcHUsT JIa0OpaTOPHBIX pPaObOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponb dSKcriepuMeHTa M TEOpUM B IPOLIECCE TMO3HAHUS TMPUPOJBL.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MUYECKUX SIBIEHUN M mpoleccoB. HaydyHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpMHUPOBAHUM COBPEMEHHOM HAay4HOW KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AnanoroBele U UU(POBbIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aABMkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUaTbHON TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEHHOE IBIKEeHHE. | paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpEeMEIICHUs
MAaTepPUAIbHONU TOYKH OT BPEMEHU.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUalbHOM TOYKH IO
OKPYKHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTbh, JUHEHHAS
ckopocTtsk. [lepron u gacrota odpamenuns. [leHTpocTpeMuTensHOE YCKOPEHUE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenp cucTeMsbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKHX XapaKTEPHUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenne aBukeHHsl Teia, OPOIIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOIHOTO MaICHHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtarotreHus. Cuma Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena.

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpaniaTeabHOE JBUKEHHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHudeckne ycTpoWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHUE MacC B3aUMO/ICHCTBYIOIIMX TET.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buael paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HUccnenoBanue yclioBH pPaBHOBECHUS TBEPAOrO Tela, HMEIOLIETO OCh
BpalleHUs.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuainbHOW Touyku. TeopemMa 00 HW3MEHEHHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
nedopMUpoBaHHONW  TpYyKuHBL.  [loTeHIManpHass dSHeprust Tena  BOJIW3HU
NOBEPXHOCTH 3E€MJIU.

[ToTeHnnanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIMAbHBIX CHUJI C M3MECHCHHUEM MEXaHWYECKOW HSHEPruu CHUCTEMBI Tell.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3BMEHEHUEM MEXaHUYECKOW IHEPrUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pazagea 3. MosekyasipHas pusuka ¥ TepMOAMHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUYECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS WU
B3aUMO/JICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHHUSI Tra30B, >XUIKOCTEH U
TBEPABIX TENT U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACaNTbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUs dYactull rasza. [llkana
temrieparyp KenbBuHa. 1'a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeipona.
3akoH [laneroHa. M30mponeccsl B UIC€AUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeAcCTaBICHUE H30IMPOIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJICKYJISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAT€ HA OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U cIocOOBI €€ m3MeHeHus. KommuecTBo TermnoTel U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Ta3a.  Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEmIOTHI NpU TeTuionepeaaye.

[Tonsitue 006 aamabatHomM mpomecce. I[lepBwIli 3aKOH TEPMOJMHAMHUKH.
[IpumeneHne TepBOro 3akoHA TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh NpoLieccoB B MPUPO/IE.

TermoBble  mamwuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi 3Hepruv B TEIJIOBbIX MamuHax. KosdduuueHt nonae3Horo
nencTBus TerioBo MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JeNUCTBHS. DKOJIOTUYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, ObITOBON XOJOAMIBHUK, KOHIAUITUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku u3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHnne BHyTpeHHEN SHEPTUM (TEMIIEpaTyphl) TeIa P TeIlonepeaaye.

OnpIT 1Mo ananabaTHOMY pAacCHIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eeuiecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTIEHUS OT JaBJICHUS.

Trépnoe teno. Kpucramnudyeckue u amopdHbie Tesia. AHU30TPOIUS CBOMCTB
kpuctayuioB. Kuakue kpuctaiibl. CoBpemeHHble Matepuaibl. I[LiaBieHue u
KpUcCTaJUIM3aIus. Y aeiapHas TerioTa miaBiaeHus. Cyoaumarusi.

YpaBHeHHE TENJIOBOTO OajaHca.

TexHuueckue yCTpOMCTBA W TMPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUM TMOJYyYEHUS COBPEMEHHBIX MaTEpHaJiOB, B
TOM YHCJI€ HAHOMATEpUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HN3mepeHre 0OTHOCUTEIBHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. DiieKTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa
DJNeKTpu3auusl Tell. ODIEKTPUYECKUW 3apsa. JBa Buaa 3IIEKTPUUYECKUX
3apsaoB. [IpoBONHMKM, AUAIEKTPUKU W TOJYNPOBOJHHUKH. 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsI.
Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh  anexkrpuueckoro mnoisa.  [IpuHiun



CYIIEpHO3UIMU DIIEKTPUYECKUX TMOJIEH. JIMHUM HanpsKEHHOCTU JIIEKTPUUYECKOrO
TOJISL.

Pabora cun  snmekrpoctatudeckoro  moisg.  llotenmuman.  PasHocThb
NOoTEeHIMaN0B. [IpOBONHMKM W JOUAJIEKTPUKKA B IJIEKTPOCTATUYECKOM  IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHIEHCATOPa.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpOUCTBO M MPUHLIMUIT JIEUCTBUS JIEKTPOMETPA.

B3aumopelicTBre HARNEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3aluTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOIIAAH
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuit mok. Toku 6 pazauunvlx cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaILICIIBHOE, CMEIIAHHOE COEIUHEHUE TPOBOHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTPOJABIKYIAsl CHJIa U BHYTPEHHEE CONPOTHBJICHUE HMCTOYHUKA TOKA.
3akoH OMa nJ1s MOJHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

DONEKTpOHHAs ~ NPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IpUMECHas MPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lonynpoBogHUKOBBIE TPUOOPHL.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAS TUCCOUUAIUA. DIEKTPOIIN3.



DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Inazma.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: aMIIEpMETD,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIUHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CwmelraHHoe COeJMHEHUE MPOBOTHUKOB.

[Ipsamoe wu3MepeHue »dieKTpoaABMXKylIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 3aeKTpOABMKYIIEH CUIIbI MCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPIKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKW,
OuoNoTNu, XUMHH, TeoTpaduu ¥ TEXHOIOTHH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl ypaBHEHHH, JHHEWHas QyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTIOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonoeus: Mmexannueckoe NBUKEHUE B )KUBOU mpupone, nuddysus, ocMoc,
TEII000MEH >KHUBBIX OPraHU3MOB (BBl TEIUIONEpPEayH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, JKUAKOCTEN H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOLHALMS,
rajbBaHUKA.

l'eocpacghus: BIaXXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIL30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, NOAIIMIIHUKHA, HCIIOIb30BAHHE 3aKOHA COXPAaHEHUSA
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YKCJI€ HAHOMATEPUAJOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHUMHAA UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mone. Bekrop MarHuTHOM WHAYKUWU. [IpuHUUMN cynepno3unuu
MAarHUTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMH. KapThHa JMHHM MarHUTHOU
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe TOJI€ TPOBOAHMKA C TOKOM. KapTWHa JWHUNA WHIYKIHU
MAarHUTHOTO MOJisi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBlieHUE. [[BUKEHHUE 3apsSyKEHHON YaCTUIIBI
B OJTHOPOJHOM MarHuTHOM Itoje. PaGoTa cunbl JlopeHma.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. IIOTOK BeKTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe moJie. IDJIEKTPOABMKYIIAs Cujla HHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne YCTpPOWCTBA M MPAKTUYECKOE TPHUMEHEHHUE: IOCTOSIHHBIE
MArHuThbl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIS.

B3aumopenicteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABIKYIIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW HHAYKIUU.

Pa3pnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3I1eKmMpOMaAZHUNHbLE KOJ1e0aHUSA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
INapmonnyeckue konebanus. [lepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
koseOanuii. [IpeBpalieHrue SHepruy MPU TAPMOHUYECKUX KOJICOAHUIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH cOXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronux KoyieOaHUSIX. BIHYK/IEHHbIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmarop. [IpousBoacTBo, mepegada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
MCIIOIb30BaHUS AEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnyeckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTpONepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJeOaTEIbHOM CHCTEMBbI (MPYXUHHBIA WA
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JIeKTpOonepe adH.

Vuenuueckuii skcnepumenm, 1abopamoprsie pabomol

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre mepeMEHHOTO TOKa B ILENM W3  TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHble 80IHbL

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CIOBUS U3Jy4YECHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosnHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, MOJSpU3aius, AUPpaKius,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [[puMeHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMIBEI paguOCBA3H U TeNeBUACHUS. Paguookanys.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne ycTpoiicTBAa W MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JAMArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHunn u TuPppakiuy MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmronenne CBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, MOoIspu3anus, Audpakuus, UHTEpEepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
IIJIOCKOM 3€pKarie.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMJIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroja TOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6enoro ceera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe M ONTHUYECKas Cuiia TOHKOW JMH3bL. [locTpoeHme wn3o0pakeHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. HuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B UHTEp(EpEeHIIMOHHOMN
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpakiuumoHHas peméTka. YciaoBHe HaOIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHWE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTudeckue mprudopHI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[Tonydyenue cnekTpa ¢ TOMOIIBIO AUPPAKIIMOHHON PEIIETKY.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3znesn 6. OcHOBBI crIeMATILHONM TEOPUU OTHOCUTEJIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINUI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpAILCHHE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBIL.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. dnemenmovt K6aHmMoB80Ol ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEprun (POTOHA C €r0 YACTOTOU. DHEPTHUs
U UMITYJIbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa s Pororddekra. «KpacHas rpaHuiia
doTorddexra.

JaBnenue ceera. Onwitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckre yCTpOCTBA M TNPAKTHUECKOE TMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO o -4acTHII.
[Inanerapnas mopmens aroma. lloctynmatel bopa. M3nydenume u mnormiomieHue
(GOTOHOB TpHW Mepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
criekTpoB. CIIEKTp ypOBHEW 3HEPTUU aTOMa BOAOPO/A.

BonnoBbie cBoiicTBa yactull. Bomubsl ne bpoitis. KopryckynsipHO-BOIHOBOM
Ty alivi3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmonenue nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JIOKAa3bIBAIOUIME CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pe3depdopaa mo  ompelneneHuro  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccsl sapa.

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. Tepmosnepubiii cunTe3. [IpobGiemMbl W TEPCTIEKTHUBHI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.

TexHuueckne ycTpoHWCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JineMeHTHI aCTPOHOMUM U aCTPOPU3NKHI

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BésnmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBUOKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CosiHIIa U 3BE3I.
3BE31bI, X OCHOBHBIE XAPAKTEPHUCTUKHU. JlMarpamMma «CHEKTPAJIbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsI 3BE3] TJIAaBHOM IOCIEIOBAaTEIBbHOCTU. BHYTpEeHHEE CTpOeCHHUE



3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKIACHUM U 3Bononuu CoylHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxkenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. UEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe n3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOKEHUH I ONpe/ieNieHus MOJI0KEHUsI HeOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3THYECKOU cdepax AesTENHLHOCTA YeIOBeKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKIMHA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMM, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHPOJAE, KojeOaTelbHBbIC
JNBH)KEHUS B KMBOW MPHUPOJIC, ONTUYECKUE SIBIICHHUS B )KUBOW MPUPOJE, JCHUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEMIETKH, CHEKTPaTIbHbIN
aHaJIu3.



l'eoepaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAaAap, PaAHONPUEMHHK, TEIEBU30P,
anTeHHa, teiedoH, CBY-meub, NMpOEKUMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBaHus (6a30BbIA YPOBEHB) NOJKHO OOECIEUUTh JOCTUKEHHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznukay T0IKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JIESTEILHOCTH B MPOIIECCE peaav3allii OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTD IPaKAAHCKOM MO3UIIMM 00YJaIOIIEeTrocs: Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPATUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€STEIIBHOCTh B MHTEPECAX TI'PaXITAHCKOTO
oO1recTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIuy;

YMEHHUE B3aUMOJECUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUHU C
X QyHKIMSIMY U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) IATPHOTHYECKOT0 BOCIIMTAHMS

c(hopMUPOBAaHHOCTH POCCUUCKOM TrPaKTaHCKOMN UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI0 BOCTINTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESATENbHOCTA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpPEC K pa3IMyHbIM cdepaMm npodhecCUuoHAIbHON NEATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKH HAa POTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUM B OKPYKAIOIIEN CPEJEC HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpeHre OMbITa JEeATETbHOCTH JKOJIOTMYECKOM HalpaBiIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOU [EeATEeIIbHOCTH, TOTOBHOCTh B IIPOLIECCE
U3y4eHHs  (U3MKU  OCYHIECTBISATH  NPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOATENbHO  (QOpMYyIHpPOBaTH M aKTyalIU3UpoOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpeAesATh LENU ACATEIBHOCTH, 3aJaBaTh IAapaMeTpbl U KPUTEPUU HX
JOCTUKECHUS;
BBIBJISITH  3aKOHOMEPHOCTM UM IIPOTUBOpPEUYHsST B  PacCMaTpUBAEMBbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBbI C YU4ETOM aHaIM3a WMEIOIIUXCS
MAaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJIAM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPAVUHUPOBaTh M  BBHINOJHITH pabOTy B  YCIOBUAX  PealbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3ZHEHHBIX MPOOIIEM.
ba3oBble ncciaenoBate/ibCKue AeiiCTBUSA:
BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIFOYEBBIMM MOHATUSIMHA W METOJAMU
(pu3HUECKON HAyKU;



BJIJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOCKTHON JESATEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEpIpETalii, MpPeoOpa3oBaHUI0 W MPHUMEHEHUI0O B PA3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITETLHOCTH, B TOM YHCIIE TIPU U3YYCHUHU (DU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUUECKYIO 00J1acTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, NIpelaraTb OPUTrHHAIBHBIE MTOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3MUECKOTO COAEpKAaHUS M3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CAaMOCTOSTEIbHO OCYIIECTBISATh IIOUCK, aHAJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
NPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1ad ¢ COOJIOJICHHEM TpeOOBaHUH HSPrOHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MH(POPMAIMH U LEJIEBON ayIUTOPUH, BEIOMpPAasi ONTUMAIBHYIO
Gopmy mpencTaBICHUS U BU3YyaTH3AIHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:
OCYLIECTBIIAITh  OOILIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOK TOYKY 3PEHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXK0I'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOW  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 10 €€ INOCTHKEHHUIO: COCTaBJIATH IUUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
oO1ui pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh IIO3UTUBHOE CTPATEIMYECKOE IIOBEIACHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITH MO3HABATEIBHYIO NIEATENLHOCTh B 00JIacTU
GU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3aj/1a4, TUTaH BBIMTOJTHEHUS MTPAKTUYECKON PabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOYTCHHI;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMPATH paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUH;

JieNnaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO DSPYIUINA B 00IacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII UHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIHsIM, BHOCUTh KOPPEKTUBHI B NIESITECIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3YyIbTATOB W
OCHOBAHMI;



WCITOJIB30BaTh MPUEMBI peIICKCUU ISl OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHST,;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 HUX
CHI)KCHHIO;

NPUHAMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHAJU3€ pPe3yJIbTaTOB
TESATEITBHOCTH;

NPUHUMATH CeOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHaJIu3e pPe3yJbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporecce noCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no Qusuke IS ypOBHSA CpEAHETro oO0mmero oOpa3oBaHHMs Yy OOyYarONIUXCS
COBEPIIECHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIJICKT, IIPEIIOJIar afoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJICTh HANPABICHUS Pa3BUTHS COOCTBEHHOW SMOITMOHAILHON Cepsl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJTUPOBAaHMs, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEJEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHAILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO 1N U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKIIIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 10 kjiacce mnpeIMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUpPAa, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON IEATETbHOCTH JIOJIEH;

YUUTHIBATh TpaHULBl MPUMEHEHUS U3YUYCHHBIX (QPUIMYECKUX MOJICTIEH:
MarepualibHasi TOUKa, HHEpIMaibHas CUcTeMa OTCUETa, aDCOMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu GU3nYeCcKuX 3a1ay;



pacro3HaBaTh (pU3NUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUUECKOW TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJeHHUE TeJ, JBWKEHHE I10 OKPYXXKHOCTH, HHEPIIHS,
B3auMojielicTBue Tel, audy3usi, OpOyHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, KBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMS, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIaBIICHUS T'a3a MPU €r0 HATPEBAHUU B 3aKPHITOM
coCyJlie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30IpoIleccax,
AIEKTPpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IEPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Tella, CuJa,
UMITYJIbC TeJa, KMHETHYECKasl YHEPTUsl, MOTCHIIMAIbHAs dHEPTUsl, MEeXaHUYeCKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICII HCTOJB3yEMbIX BEJIIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (PU3MUECKYIO0 BEIUUYWHY C JIPYTHUMHU
BEJIMYMHAMUY;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIEC SIBICHUSA,
UCTIONB3Y (U3MUECKHEe BEIUYMHBI: JaBJICHHE Tas3a, TeMIeparypa, CpemHss
KMHETUYECKasl SHEPrUsl XaOTUYECKOTO ABUIKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCHONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHHIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JAHHYIO
(Gu3MUECKyI0 BEIMUMHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKHUe BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UYECKUI CMBICT HCIHOJIB3yEMbIX
BENTMYMH, WX OOO3HAYEHUS W E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JAHHYIO0 (PU3NUYECKYIO BEIMUYUHY C IPYTUMH BEIUYHHAMU;

aHANMM3UPOBATHh (PU3MUYECKHUE TPOIIECCHl M SBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
MPUHIUIT CYNEPINO3UIUN CHJI, MPUHIMI PABHONPABHS HHEPUUATBHBIX CHCTEM
0TCu€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHMSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIIOBECHYIO



bOpMYyITHUPOBKY 3aKOHA, €r0 MAaTEMAaTHYE€CKOE BBIPAKEHHUE M YCIOBUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh yCIOBHS MX 0€30MacCHOT0 HMCIOJIb30BaHUS B
MMOBCETHEBHOM KU3HU;

BBITIOJIHSITh OKCIIEPUMEHTBI 1O HCCIEIOBaHUIO (U3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEJIOKEHHOTO OO0OpYAOBaHUS, MPOBOJIUTH OMBIT H
dbopMyIHUpOBaTH BHIBOJIBI;

OCYIIECTBJISITh MPSIMbIE ¥ KOCBEHHbBIC U3MEPEHUs] (PU3UUECKUX BEIUYUH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS] M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU TTOTPEITHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPHU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eNaTh BHIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Yy4eOHO-MCCIEOBATENbCKONM M MPOEKTHOU
JESTENHHOCTU C WCIOJIb30BAaHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemars pacu€THbIE 3a7a4dl C SBHO 33JJaHHOW (DU3UYECKOW MOJICIIbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYCCKYIO MOJICINIb, BBIICIATh (U3UUCCKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYCHHOT'O 3HAYCHUS (PU3HMUECKON BEITUYUHBI,

pelaTh KaYeCTBEHHbBIE 3a/1a4: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LENOYKY PACCYKIECHUM C OMOpOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH JIUIS TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
Y TIPE/ICTAaBIICHUS Y4eOHON M HAYYHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJTyIaeMyH0 HH(POPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOILIECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETUUYECKUE 3HAaHMS MO (DU3MKE B MOBCEIHEBHOW KU3ZHU
U1si obecriedeHus: 0€30MacHOCTH MPU OOpAIlEHUH C TPUOOpPAMHU M TEXHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYIINE C BBHIIOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYMIbI, palMOHAIBHO pPACHPEACNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xoniy obyuenus B 11 kJjiacce mpeIMeTHBIC pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpUMEpax pojib U MecTo (hu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOJAEH, LIEIOCTHOCTh M E€IUHCTBO
bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS W3YYCHHBIX (PU3MYECKUX MOJICTIeH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siipa MPHU PEIICHUH (PU3HYECKUX
3a1ay;

pacno3HaBaTh (PU3NYECKUE SABJICHUS (MPOILIECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBHMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJJIEKTPOMarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOTO TIOJA Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUs U
BOJIHBI, TPSAMOJIMHEMHOE pPACHPOCTPAHEHHE CBETa, OTPaXKEHHUE, MPEIOMIICHHUE,
uHTepdepennus, Audbpakiuus W MOJSpHU3alUs  CBETa, JHUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (horodddekrt), cBeTOBOE NaBICHNE, BOZHUKHOBEHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHas W HMCKYCCTBEHHAas
PaIHOAKTUBHOCTb;

OMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  Pa3NUYHBIX  Cpel) H
AIIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), HWCMOJB3YS (DU3UYECKUE BEIMYUHBI:
JJEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAsl CHUlia, paboTa TOKa,
VHAYKUWS MarHuTHOIO Mojs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsi JJIEKTPUUECKOIO M MArHUTHOIO IIOJIEW, MEPHOJ] MU YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsijl W CHia TOKa B TPOIECCe
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHuil, (OKyCHOE pacCTOsiHHE U
ONTHYECKAasl CHUJIa JIMH3bI, IPU OMUCAHUM MPABWIHHO TPAKTOBATh (U3UYECKUU
CMBICII UCIOJb3YEMbIX BEIUYMH, HMX OOO3HAYCHUS U E€JIUHHUIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIOIIME JAHHYI (U3WYECKYI0 BEIWYHUHY C JpPYTUMH
BEJIMYMHAMM;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOLECCHI, HCHOJIb3Ys
dbu3MUYecKUe BEIUMYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacaaa, SHEPTUsl CBA3U
aTOMHBIX SIZIep, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICI
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYIO BEJIMUYUHY C JPYTMMH BEJIMYMHAMU,
BBIYHUCIIATh 3HaUeHUE (DU3NUYECKONM BEJIMUYUHBI,

aHAJTM3UPOBATH (PU3UMYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MMOCJIE€I0BATEILHOIO U MapajlieIbHOTO
COCIMHEHUSI TPOBOJHUKOB, 3aKOH J[koyns—JIeHna, 3aKkoH 3IEKTPOMAarHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAaCcIpPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OuHIITEHHa 111 PoTtorddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXpaHECHUs
3JIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUs] MAacCOBOTO 4ucia, mocTyyarkl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py dTOM pa3indaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbI, OO0JIACTH)
IPUMEHUMOCTH;

ONpENEIATh HAIIPaBJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJIsI IPOBOJHHKA
C TOKOM, cuibl Amnepa u cuibl JlopeHna;

CTPOUTh U OIMCHIBATh H300paXEHHE, CO3[1aBa€MOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJHATh OKCHEPUMEHTHl IO HCCIEIOBAHUIO (PU3HUECKUX SBICHUH U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEpPEHHIl: MPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W THUIOTE3y Yy4eOHOro DSKCIEpUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
dbopMynHpoOBaTh BHIBOJBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIC M3MEPECHUS (PU3NYECKUX BEIHUYWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUs M MCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHWI: TMPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHUCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIIEC TAOIUI] U
rpaduKoB, AenaTh BEIBOABI MO pe3yabTaTaM HUCCIICI0BAHMS;

coOmoaTh mpaBuiia 0€30MAaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
paMKax ydyeOHOro DSKCIEPUMEHTa, Yy4eOHO-UCCIENOBATENbCKOM W MPOEKTHOU
NEATENIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py0BaHUS,

pemaTth pacy€THbIE 3a7auydl C SBHO 33aJlaHHOM (HU3UYECKOW MOJIEIbIO,
UCIONb3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIN3a YCJIOBUS 3aJja4u



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXonuMble NIl €€ pelleHHs, TPOBOAUTh Pacdy€Tbl U OLEHUBATH PEATBHOCTH
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh Ka4eCTBEHHbIE 3a/la4: BHICTPAUBATh JJOTUYECKA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXACHUI C OMOpoid Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHWHM  Yy4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U Tpe/cTaBleHuss yueOHOM U HAay4YHO-TIOMYJISIpHONM MH(OpMAIUK, MOJYYSHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJTy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATh NPUHIUINBI JCHCTBUS MAlIUH, NOPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXAIOUIEIO0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCMOJIb30BaTh TEOPETHUUECKUE 3HAHUS 1O (PU3MKE B MOBCEIHEBHOM KHU3HU
i obecrieyeHust 0€30MacCHOCTU IPU OOpallleHuu ¢ IpUbopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, UIsl COXPAHEHUs 3[0POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’Kalollel cpene;

paboTaTh B TIpyHIe C BbINOJIHEHUEM pa3jIMYHBIX COLUAIbHBIX pOJEH,
IUIaHUPOBaTh PAa0OTy TpYMNIbl, PalUOHAIBHO paclpeAensiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, a/IeKBaTHO OLICHUBATDH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYIIIbI B PELICHUE paccCMaTpUBAEMO POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3fesioB U TeM uudpoBbIe
Ne n/m P Konrpoasbubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHMUSI
bu6mmoreka [IOK
11 ®u3nKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kimematitka ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TepMOHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIE IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 1
UICKTpOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudyecKuil TOK. TOku B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne n/m P Konrpoasubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DJIEKTPOJAUHAMUKA
MarunuTtHOoe noJie. DIeKTpOMarHuTHas bubnuoreka [JOK
1.1 11 1 3
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHW4ecKue U JIEKTPOMArHuTHHIE 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4ecKUe U JIEKTPOMArHuTHHIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2.3 O 10 3
T https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIELIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Utoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
N bubmuoreka [JOK
4.1 DNIeMEHTHI KBAHTOBOM ONITUKH 6 httos://m.edsoo.ru/7f41c97c
4.2 Crpoenune aToMa 4 bubnuorexa [IOK



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

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

4.3

ATOMHOE SAPO

bubmmoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 Et?riﬂ;l r?ee;(si:)_.[ r(3/1§f41097c
Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 Oo6o0maroree MOBTOPEHNE 4 l:;l[i)?;;f:g;ggﬁmmgk
Hroro mo pazgeny 4
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Koutposas | Ilpakrtuuec | umdposbIe Ucnonb3oBsaHue
Tema ypoka
n/n Bcero HBIE KHe 06pa30BaTeJIbele oGopy,qosaHMe LeHTpa
padoThI padoThI pecypchl «Touka pocta»
1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuotexa [JOK
METO/Ibl TO3HAHUS OKPYKAIOIIET0 MUpPA https://m.edsoo.ru/ff0c32e2
Ponb u mecto pusuku B
5 (hopMUPOBAHUHN COBPEMEHHOW HAy4YHOU 1 bubnuotexa [JOK
KapTHUHBI MUPA, B IPAKTUYECKON https://m.edsoo.ru/ff0c33e6
NEeATEIbHOCTH JII0AEH
MexaHnueckoe OBUKECHHUE.
3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 bubnuoreka [JOK
nBrokeHud. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEeHUe
HITaTUB J1TaOOPaTOPHBIH,
MEXaHUYECKasi CKaMbsl,
OpyCOK JIepeBsIHHBIH,
AJIEKTPOHHBIN
4 PaBHOMEpHOE NMpAMOJIMHEITHOE 1 bu6mmoreka [IOK CEKYHJIOMECp
JIBUKCHHE https://m.edsoo.ru/ff0c3620 | ¢ maTuMKamu,
MarHuTOyIpaBisieMble
r€pPKOHOBBIE TATYMKU
CEeKyHJ0Mepa
5 PaBHOyCKOpEHHOE MPSAMOJIMHEITHOE 1 Bbubmuotexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

JIIBIOKECHUE

https://m.edsoo.ru/ff0c372e

CBoboHOE MazieHne. Y CKopeHue

bubmnoreka LIOK

6
cBOOOTHOTO TIaICHUS https://m.edsoo.ru/ffoc39cc
BECHI AJIEKTPOHHEIE,
LITaTUB JJa0OPaTOPHBII
C JiepKaTesnem,
. JTUHAMOMETp, HUTB,
KpuBonuneiitHoe nBmxenue. /[prxenue bu6mmoreka [IOK
7 . JIEHTAa MEpHas,
MaTepHaIbHON TOYKH MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
aucT Oymary,
TPY3, IEKTPOHHBIN
CEeKYHJIOMED
[Tpuniun oTHocuTENnbHOCTH [ anues.
8 HNHeprimanbHbIe CHCTEMBI OTCUETA bubmorexa [IOK
P . ’ https://m.edsoo.ru/ffOc3be8
[TepBriit 3akoH HproTOHA
Macca tena. Cuna. [Ipuniun
9 cyneprno3uiuu cuil. Bropoit 3akox bubmorexa [TOK
yHep ’ P . https://m.edsoo.ru/ffOc3be8
HproToHa a1 MaTepuanbHOM TOYKH
10 Tpetuii 3akoH HeroToHa a1 bubnuoreka [JOK
MaTepHUaIbHbIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMHUpHOTO TsAroTeHus. Cuna
11 Tsokectu. [lepBas kKocMuveckas bubmorexa [TOK
FHep https://m.edsoo.ru/ff0c3d00
CKOPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tela https://m.edsoo.ru/ff0c3e18
Cuina tpenus. KoagduumeHt TpeHus.
P b P bubmoreka [{OK
13 Cuna conmpoTUBJICHHUS NP IBIKEHUU

TCJ1a B )KUAKOCTH UJIM Ia3C

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

14

[ToctynarenbHOE M BpalaTebHOE
JIBUKEHHE a0COTIOTHO TBEPAOTO TEa.
MowmenTt cuibl. 11medo cumbl. YcaoBus
paBHOBECHS TBEPIOTO TeEa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c41a6

15

NMnynsc MmaTepranbHOM TOYKH,
CUCTEMBI MaTEPUAJIbHBIX TOYEK.
Nmnynbc cuiibl. 3aKOH COXpaHEHUS
HMITyJIbCa. P€akTUBHOE IBM)KEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOITHOCTB CHIJIBIL.
Kunernueckast sHEprust MaTepUATBHON
To4kH. TeopeMa 00 U3MEHEHUU
KMHETUYECKON SHEPrUU

bu6moreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorennmansHas 3HEPTHUSL.
[ToTeHumanpHas 3HEPTUS YIIPYTO
nehOpPMUPOBAHHON MTPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3u
MTOBEPXHOCTU 3eMJTU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

IToTeHIMaIbHBIE U HENOTSHIIMAIBHBIE
cuibl. CBsI3b pabOTHI
HEMOTEHIUAJILHBIX CHJI C M3MEHEHHEM
MEXaHUYCCKOHN PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYEeCKOM
SHEPTHH

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

NPY>KUHA )KECTKOCTHIO
20 H/m, rpy3 maccoit
100 r (2 mT.), mraTus
71a00paTOPHBIN C
JepIKaTeseM, JINHEeHKa

19

JlaboparopHas padota «MccnenoBanue
CBSI3HM pabOThI CHITBI C U3MEHEHHEM
MEXaHUYECKOM PHEPrUHU Teja Ha
MpUMeEpE PACTSHKEHUS] PE3UHOBOTO
KIyTay

LLTaTMB, pe3MHOBbIN XKryT
BECbI 3/IEKTPOHHbIE,
rpysbl, AMHAMOMETP

20

KonTtponrHas pabota o Teme

bubmunorexa LIOK



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

«Kunemaruka. Jlunamuka. 3akoHbI
COXPAaHEHUS B MEXaHUKE

https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
KMHETUYECKOUN Teopuu. bpoyHOBCKOE
nsuxenue. JAuddyzus

bubmnoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aMMO/ICMCTBHS YaCTHUIl BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN U
TBEPJIBIX TET

23

Macca monekyn. KonnuectBo
BemecTBa. [loctosiHHas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa u
e€ m3Mmepenue. [llkana remmneparyp
Henscus

25

WUneansueiii raz B MKT. OcHOBHOE
ypaBuenue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
cpeaHel KUHETUYECKOM SHEPruun
JIBUKCHHS] MOJIEKYJ. YpaBHEHUE
MenneneeBa-Kinaneitpona

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

28

JlaboparopHas padota «MccnenoBanue
3aBHUCHUMOCTH MEX]y TTapaMmeTpamMu
COCTOSIHUS pa3peKeHHOI0 razay

OaTYUK AaBneHus,
OaTYMK TemnepaTypbl,
LWITaTUB, cocya, ans
AeMOHCTpauum
ra3oBbIX 3aKOHOB,
NINHelKa, cocya ¢
Ténnoi Boaomn, cocyn,
C XoNnoaHoM BoaoMh



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

H3omporiecchl B UI€alIbHOM ra3e u ux

bubmnoreka LIOK

29
rpaduyueckoe mpeacTaBIeHUE https://m.edsoo.ru/ff0c570e
BuyTpennsis sHeprus
P P . JATYUK TEMIIEpaTypHl,
TEPMOJUHAMUYECKON CUCTEMBI U
N JIBE TOCKH, JIBE
crroco0On1 e€ m3menenus. Konmdaectso bu6mmoreka [IOK
30 CBUHIIOBBIC
TEIIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
MJIACTUHKH, MOJIOTOK
SHEPTUs OJTHOATOMHOTO UJI€aTFHOTO
rasa
bu6mmoreka [IOK
31 Busr Tenonepenaun
g pest https://m.edsoo.ru/ff0c5c36
VY aenbpHas TEIOEMKOCTH BEIIECTRA.
bu6moreka [IOK
32 KonuuecTBo TemIoTH npu
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenaye. AquadbaTHeli mpoiece
33 [TepBrIil 3aKOH TEPMOJUHAMUKHA U €TO bubnuoreka [JOK
MPUMEHEHHE K U30MPOoIIeccam https://m.edsoo.ru/ffOc5efc
HeoOpatuMocTh MpoI1ecCoB B IPHUPOJIE. bubnuoreka [IOK
34 .
BTopoii 3ak0oH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicreus u KII/ TermoBoit bubnuorexa [JOK
MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KIT
37 DKOJOTHYECKHE MTPOOIEMbI
TETIOPHEPTETUKH
38 O6o6maromuit ypok «MomnekynsapHas bubmmoreka [JOK
¢u3uka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonTpompHast pabota mo Teme
bubmunorexa LIOK
39 «MonexkynspHas ¢puzuka. OCHOBBI

TCPMOJUHAMUKUN»

https://m.edsoo.ru/ff0c6a50



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
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

[TapooOpa3zoBanue v KOHICHCAIIHSL.

bubnunoreka LIOK

JIaTYUK TEMIIEpATyphl,
TEpMOMETP, MapJId,

40
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6 COCyJ C BOJOM
41 AOCOJIIOTHAS 1 OTHOCUTEIIbHAS bu6moreka [JOK
BJIAKHOCTB BO3ayxa. HackieHHbli map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue u
42 amopdHbIe Tena. AHU30TPOIHUS bubnuoteka [JOK
CBOMCTB KpHUCTaIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucTtayisl. COBpeMEHHBIEC MaTepUaITbI
[InaBneHue U KpUCTATUIU3ALIMSL.
43 VnenpHad TEII0TA [UIABICHUS bubmmorexa TIOK
a ' https://m.edso00.ru/ff0c6708
CyOnumariust
bu6mmoreka [IOK
44 VYpaBHeHUE TEIIOBOro OanaHca
PABHEHHUE TEILTOBOT i https://m.edsoo.ru/ff0c6820
DJIeKTpU3aIus Tel. DICKTPUUECKUI
45 3apsi. JIBa BHaa 3JIEKTPUYCCKHUX bubmorexa I[JOK
AL a p https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBoaHMKH, TUIIECKTPUKH U
46 H(]);)J'I HOBO HIfKI/I 3aK§H COXpaHEHUS bubmorexa HOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsiaa
B3aumoperictBue 3apsiioB. 3aKoH
47 Kynona. ToueuHBIH DiIeKTpPUYECKUI bubmmorexa [JOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsk€HHOCTB 3IIEKTPUYECKOTO
48 nosist. [IpyHImn cynepnosunuu bubnuorexa LIOK

ANEKTPUUYECKUX nosel. JInnun
HaIpPsHKEHHOCTH

https://m.edsoo.ru/ffOc6df2



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
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

49

Pabota cui aIeKTpoCTaTHYECcKOro
nonad. [lorenuuan. PazHocts
IIOTCHIINAJIOB

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOHHI/IKI/I " JUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJ'IGKTPI/I‘-ICCKZU[ IMPOHHULIAEMOCTD

bubmnoreka LIOK
https://m.edsoo.ru/ff0c7018

51

OnexrpoéMmkocTs. Konnencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsiKeHHOTO
KOHJIeHCcaTopa

bu6moreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabota "M3mepenne
AIEKTPOEMKOCTH KOHAEHcaTopa"

54

[TpunIMTT NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAIHLHOTO
amnmapara, CTpyHHOTO TIPHHTEpA.
DNeKTpoCTaTUYECKas 3allHTa.
3a3zeMJIeHHE AIEKTPOIPUOOpOB

55

DIJIEKTPUYECKHI TOK, YCIIOBUS €T0
cymiectBoBanus. [10CTOSHHBIN TOK.
Cuia Toka. Hanpspbkenue.
Conpotusnenue. 3akon Oma yist
ydacTka 1enu

56

ITocnenoBarenbHOE, MapauIeNnbHOE,
CMEIlIaHHOE COeIMHEHHE IPOBOTHUKOB.
JIaGopatopHas pabota «/3ydeHue
CMEIIaHHOTO COEIMHEHMSI PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PabGora u MOIITHOCTB 3JICKTPUYCCKOT'O

bubmunorexa LIOK
https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

Toka. 3akoH Jlxoyns-Jlenna

3axon Oma Juis MOJIHOM (3aMKHYTOI)
anekTpudeckoit nenu. Koporkoe

JaTYUK TOKa, JaTYUK
HaIps>KCHUA,
pe3HCTOp, peocrar,

58 3ambIkanue. JlabopaTopHas padora bubmmorexa [IOK WUCTOYHUK MTUTAHWS,
https://m.edsoo.ru/ff0c7ae0
«3mepenne D/1C uctouHuka Toka u KOMILJIEKT MPOBOJIOB,
€ro BHYTPEHHETO COIIPOTUBIICHUSD) KITIOY
DneKTpOHHas IPOBOAUMOCTb TBEPABIX
59 METAJIOB. 3aBUCUMOCTb
COMPOTHUBIIEHUS METAIIIIOB OT
Temiieparypbl. CBEpXIIpOBOIUMOCTD
60 DIIEKTPUYECKHUI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MYYKOB
JATYUK TOKa, JaTYHK
Ha- IPsHKEHUS,
amIepMerp
[TonynpoBoAHUKH, UX COOCTBEHHAS U JBYXIIpE1eIbHBIH,
61 MpUMeECHas NpoBOIUMOCTh. CBOMCTBA bubnuoreka [JOK BOJIbTMETP
p—~n-nepexoa. IToynpoBoiHUKOBBIE https://m.edsoo.ru/ff0c84ae JBYXIIPEJEIbHBIM,
puOOPbI PE3UCTOP, HICTOYHUK
MUTaHUS, KOMILIEKT
MIPOBOIOB, KITIOY
DNEeKTpUYECKU TOK B pacTBOpax u
62 pacuiaBax 3JI€KTPOJIUTOB. bubnuorexa LIOK
DNEKTPONUTHYECKAs! JUCCOLMALIMSI. https://m.edsoo.ru/ff0c82ba
OnexTpoan3
63 DNEeKTpUUECKUH TOK B rasax. Bbubmuotexa [JOK



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

CaMocCTOSATENbHBIN U
HECaMOCTOSTEIbHBIN pa3psan. MoiHus.
[Inazma

https://m.edsoo.ru/ff0c84ae

DnexTpuyeckue npuOopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnuorexa [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso0.ru/ff0c86fc
0€30MacHOCTH
65 O6o0maromuii ypok 1 bubnuoteka [JOK
«DNEKTPOTMHAMUKAY https://m.edsoo.ru/ff0c88be
JATYMK TOKA, JATUYNK
HAIPSDKCHHUS,
amIepMeTp
KonTtponbHas padoTa o teme JIBYXIIpEAEIbHBIN,
66 «9nekrpocraruka. [locTosTHHBIN 1 bubnuoreka [JOK BOJIETMETP
anekTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a | mByxmpeneabHBIN,
Pa3IUYHBIX Cpelax» JaMIOYKa, UCTOYHHUK
MUTaHUS, KOMILJIEKT
MIPOBOJIOB, KITIOY
PesepBuriit ypok. KonTponbHas padorta bubnuoreka [JOK
67 1
1o Teme "DIeKTpoJuHaMHuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O600maomui ypok 1 bubnuoreka [JOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KVIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie MUcnonb3oBaHue
Tema ypoka Kourpoububie | IIpakTHyeckue
n/n Bcero o0pa3oBaTejibHbIE obopyaoBaHue LeHTpa
padoThI padoTsbI
pecypchl «TouKa pocra»
IlocTossHHEIC MAarHUTEI U UX
B3auMoJicicTBHE. MaruutHoe
. bubnuotexa [JOK
nose. Bexrop marauTHOM 1
. https://m.edso0.ru/ff0c9778
WHIYKIUW. JIMHN MarHUTHOM
WHIYKITUU
JemoHcTpanms
«M3mepenue noss
MaruuTHO€ 10Jie MPOBOHUKA MMOCTOSIHHOTO
¢ TokoM. OnbIT DpcTena. 1 bubmmoreka [IOK MarHuTay: JaT4YuK
Bsaumoneticteue https://m.edsoo.ru/ffOc98fe MarduTHOTO IOJI,
MPOBOJTHUKOB C TOKOM IMOCTOSIHHBIM MarHuT
IIOJIOCOBOIA.
JlemoHCTpanus
«M3mepenue noss
JIaboparopHas paboTa BOKpYT
bu6moreka [IOK
«M3yyeHre MarHuTHOTO MOJIs 1 1
https://m.edsoo.ru/ff0c98fe | mpoBoaHUKa C
KaTYIIKUA C TOKOM»
TOKOMY: JaTYUK
MarHuTHOTO I0JI,



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

JBa I1TaTuBa,

KOMIIJICKT

MIPOBO/IOB,

HCTOYHHUK TOKa,KJIHOY

JlelicTBMEe MarHUTHOTO TOJISI
Ha MTPOBOJIHUK C TOKOM. Cuita
Awmriepa. JlabopaTopHas
pabota «MccnenoBanue
JNEUCTBYUS ITOCTOSHHOT'O
MAarHuTa Ha pamMKy ¢ TOKOM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

JleiicTBE MarHMTHOTO TTOJIS
Ha JBIKYIYIOCS 3apsDKCHHYIO
yactuily. Cuna JlopeHia.
Pa6oTa cunel Jlopenna

bubmmoreka [IOK
https://m.edsoo.ru/ff0c9df4

BHGKTpOMaFHI/ITHaH HHAYKOHA.

[ToTok BekTOpa MarHUTHOM
uHayknuu. DJ1C uHAyKIHUH.
3aKOH 3JIEKTPOMarHUTHOM
unaykuuu Papanes

JIaGoparopHas paboTa
«MccnenoBanue siBIEHUS
AJIEKTPOMArHUTHOM
VHTyKIIF

bu6moreka [IOK
https://m.edsoo.ru/ff0cal50

JaTYNK
HaNPsDKEHUS, TaTYUK
MAarHUuTHOTO TI0JIs,
JIMHEHKa, KaTylIKa-
MOTOK, ITOCTOSIHHBIN
II0JI0OCOBOM MarHur,
TpyOka u3 [1BX,



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

KOMIUIEKT IIPOBO/IOB,
mITaTuB C
JiepKaTeneM

NuayKTUBHOCTB. SIBIEHUE
camounaykiuu. IJC
CaMOMHJIyKIIMH. DHEPrus
MAarHUTHOTO TIOJIST KaTYIIKU C
TOKOM. DJIEKTPOMarHuTHOE
rnosie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTpoicTBa U ux
IIPUMEHEHHE: TOCTOSTHHBIC
MarHHThl, dJICKTPOMAarHuTHI,
IIEKTPOABUIaTENb,
YCKOPHUTENH 2JIEMEHTAPHBIX
YacTHL, UHAYKLIMOHHAS I1€Yb

JemoHcTpauuna
«MN3mepeHune
XapaKTepPUCTUK
nepemeHHOro ToKa»:
[OBYXKaHaNbHasA
npucTaBKa-
ocumnnorpad,

10

O6o0maromuii ypok
«Mar>auTHOE IoJIe.
DneKTpoOMarHuTHas
WHIYKITHSI

bubnuorexa [JOK
https://m.edsoo.ru/ffOcab82

11

KonTtponbHas paboTa o teme
«MarauTHoe noJe.
DneKTpoMarHuTHas
VHTYKIUS

bu6moreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00601HBIE MEXaHHUECKHUE
Kosebanus. ['apMoHMUecKue
KosiebaHus. YpaBHEHUE

bubmmorexa LIOK
https://m.edsoo.ru/ffOcaf06



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

TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue s3Hepruu

13

JlaboparopHas pabota
«MccnengoBanue 3aBUCUMOCTH
Mepuoaa MaJibIX KoJieOaHui
rpy3a Ha HUTH OT JUTMHBI HATH
Y MaccChl Tpy3a»

14

KonebartenbHblit KOHTYP.
CBo0o1HBIE
AJIEKTPOMAarHUTHBIC KOJICOaHNUS
B UJICAJIbHOM KOJ1€0aTeIbHOM
KOHTYpe. AHAJIOTHS MEXIY
MEXaHUYECKUMH 1
ANEKTPOMArHUTHBIMU
KOJeOaHUIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHa. 3aKoH
COXpPaHEHUS SHEPTUU B
uJeanbHOM KoJieOaTeTbHOM
KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

IIpencrasnenue o
3aTyXaroluX KoleOaHHusIX.
BbIHyKICHHbIE MEXaHUYECKHE
kosiebanus. PezoHanc.
BeinyxneHHbIe
3JIEKTPOMArHUTHbBIE KOJIeOaHUsI

bubnuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CunycouaanbHbIN
IepEMEHHBIN TOK. MOLIHOCTH
IIEPEMEHHOTO TOKA.

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

JeMoHcTpanys
«Tpancpopmaropy:
JIByXKaHaJIbHAasI
IIpUCTaBKa



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

AMIUUTYAHOE U
JEMCTBYIOLIEE 3HAYEHUE CHUIIbI
TOKa M HAMPSHKEHUS

ocruiorpad,
3BYKOBOH I'€Heparop,
MHOTOOOMOTOYHBIM
Tpanchopmatop,
Habop MPOBOJIOB

18

Tpancdopmatop.
[IpowusBoacTBO, epenaya u
MOTpebIeHNE IIEKTPUIECKON
SHEPTUU

19

Y CTpONUCTBO U MPAKTHYECKOE
MIPUMEHEHHE AIIEKTPUIECKOTO
3BOHKA, TEHEPATOpa
MePEMEHHOTO TOKA, JIMHUN
JNEeKTpoIepesayd

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPU
MIPOU3BOJICTBE
anektposneprun. Kynerypa
HCII0JIb30BAHUSA
AIIEKTPOIHEPTHH B
MTOBCEIHEBHOM JKU3HU

21

MexaHHUYECKHE BOJIHBI,
YCJIOBHS PACIIPOCTPAHCHHUSL.
[Tepuoa. CxopocTtb
pacripocTpaHeHus U AJTHHA
BoJHbL. [lonepeunsie u
MIPOJIOJIEHBIE BOJTHBI

bu6moreka [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTBh 3BYKa.
I'pomkocTs 3Byka. BeicoTta

bubmmorexa LIOK
https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

toHa. TemOp 3ByKa

SJIGKTpOMaFHI/ITHI)IC BOJIHBI,
HX CBOMCTBA U CKOPOCTb.

bubmnoreka LIOK

23 [IIxana 3n€KTpOMarHUTHBIX https://m.edsoo.ru/ffOccfe0
BOJIH
[IpuHtUIB paTuOCBA3U U

24 TeneBusieHus. Pa3surue
CpeACTB cBsi3U. Pannonokanus

o5 KounTtponsHas paborta bubnuoreka [JOK
«Konebanus 1 BOJTHBI) https://m.edsoo.ru/ff0cc6f8
[IpssMmonuHeHOE
pacrnpocTpaHeHUE CBETa B bubnuotexa [JOK

26 . .
OJHOPOHOM cpene. ToueuHblii https://m.edsoo.ru/ff0cd350
HUCTOYHHUK cBeTa. JIyd cBera
OtpaxeHue cBeTa. 3aKOHbI

97 oTpaxeHus csera. [locrpoenue bubnuorexa [JOK
M300paKeHUH B TUIOCKOM https://m.edsoo.ru/ffOcd4e0
3epkaie
[Ipenomnenue cera. [loaHoe

08 BHYTpPEHHEE OTpaKEeHUE. bubmuoreka [JOK
IIpenenbHbIi yrou MoJIHOTo https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPAKCHHUS

OCBETUTENb C
JIaboparopHas paboTa HMCTOYHHKOM CBETa
bu6moreka [IOK
29 «M3mepenne nokazarens

MpEIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ffOcd67a

Ha 3,5 B,

HCTOYHHUK



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

ATAHUS,
KOMIIJICKT
MIPOBO/IOB,
ieJjieBast
nuadparma,
[MOIYLMIIUH P,
INIAHIICT Ha
IUIOTHOM JIUCTE C
KPYTOBBIM

TPAHCIIOPTHPOM

JIun3zel. [loctpoenue
M300paKeHHil B TMH3E.

bu6mmoreka [IOK

30 .
@opMyIia TOHKOU JIMH3BIL. https://m.edsoo.ru/ffOcddle
VYBeJn4yeHue JIMH3bI
OCBETUTENb C
MCTOYHMKOM CBeTa
Ha 3,5 B, UICTOYHUK
JlaGopaTopHas pabora
. NUTa- HUA, KOMNIEKT
31 «HccnenoBanne cBOMCTB

M300paKeHUH B IMH3AX)

npoBoAoB, LWenesas
Anadparma, aKpaH
CTaNbHOMN,
HanpaBAAKLLAsA C



https://m.edsoo.ru/ff0cdd1e

n3MepuTeIbHOM
LLIKaon,
cobupatoLme nH3bI,
paccenBaroLLan
/IMH3a

Hucnepcus cBera. CosxxHBIN

cocTaB Oenoro ceera. L[BeT.

32 JIaboparopHas paboTa
«Habmonenne nucnepcuu
CBETa»
HNuTepdepenuns ceera.

33 HI/I(pr;CIEHEIﬂ CcBeTa. brbmorexa [TOK

. https://m.edsoo.ru/ffOced22

JudpakuronHas pemeéTka
[TonnepedHOCTH CBETOBBIX bubnuoreka [IOK

34
BoJH. [lonspusanus cBera https://m.edsoo.ru/ffOcf02e
OnTuueckue mpuodOpPhI U

35 YCTPOWCTBA M YCIIOBUS UX
0€30MacHOTO MPUMEHEHUS
['panuIel MPUMEHUMOCTH

36 KJITACCHYECKON MEXaHUKH. bubmuoreka [JOK
[ToctynaTel cnenuanbHOM https://m.edsoo.ru/ffOcf862
TEOPUU OTHOCUTEIILHOCTH
OTHOCHUTENBHOCTh

37 OJIHOBPEMEHHOCTH. bubmmoreka [JOK
3ameJIeHne BpEMEHH U https://m.edsoo.ru/ffOcfa42
COKpAII[eHUE JITTHHBI

38 DHeprusi U UMIYJbC bubnmnorexa [JOK

peHHTHBHCTCKOﬁ YacCTUIbI.

https://m.edsoo.ru/ffOcfc68



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

CBs13b Macchl ¢ SHEPrueu u
UMIYJICOM. DHEPTuUs MOKOS

KonTponbnas pabora
«Ormrruka. OCHOBBI

bubnuoreka IIOK

39
CIELMAJIbHON TEOpUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITLHOCTH

40 ®ortonsl. opmyna [1nanka. bubnuoreka [JOK
DHeprusi ¥ UMIyasc HoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHNE Bi6 110K

HOIMOTEeKa

41 otoaddexra. O A.T.
porosdexra. Ombirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHb! poTodrPdexTa.

42 YpaBHeHue DUHILITEHA TS bubnuoreka [JOK
dbotorddexra. «KpacHas https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra
HaBnenne ceera. OnbiTel I1. H.

43 JlebeneBa. Xumudeckoe bubmorexa [TOK

. AICBd. https://m.edsoo.ru/ff0d04a6
JICHCTBUE CBETA
TexHuyeckue yCcTpoicTBa u
MPAKTUYECKOE MPUMEHCHHUE:

44 dhoToseMeHT, (OTOIATIHK,
coJIHeUHas Oartapes,
CBETO/IUO]

Pemenue 3am1ay o Teme

45 «37eMEeHThI KBAaHTOBOM bubmmorexa [JOK

https://m.edso0.ru/ff0d0302
OTITUKH
46 Mogens aroma ToMcoHa. bubmunorexa LIOK

OmnbiThl Pesepdopaa mo

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cf6f0
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

PACCESHMIO (-YaCTHII.
[InanerapHas Mozaenb aroma

47

[Tocrynater bopa

bubmnoreka LIOK
https://m.edsoo.ru/ff0dOafa

48

N3nydeHnne u norionieHue
(hOTOHOB MpU TIEpeXoie aToMa
C OJIHOTO YPOBHSI DHEPTHU Ha
npyroi. Buael ciekTpos

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

49

BosHoBEIE CBOMICTBA YaCTHIL.
Bousnsl ne bpoiiis.
KopnyckynsipHO-BOITHOBOM
nyanu3Mm. CIIoHTaHHOE U
BBIHYX/JICHHOE U3JTy4CHHUE

bu6moreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAIOAKTHBHOCTH.
OmneiTer Pe3epdopna mo
OTIPENICIICHUIO COCTaBa
PalMOaKTUBHOTO M3ITyYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CaoiicTBa anbda-, 6era-,
raMma-u3rydeHus. Biusaue
PaJMOaKTUBHOCTH Ha )KUBBIC
OpraHU3MbI

52

OTkpbITHE IPOTOHA U
Heiftpona. M3oTomnel. Anbga-
pacnana. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
I'amma-usiydenue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3U HyKJIOHOB B
anpe. SlnepHsle peakuuu.
SnepHbI peakTop.

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



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

[Tpo6nembl, TEPCIIEKTUBEI,
IKOJIOTMYECKUE ACTICKTHI
SIIEPHOY DHEPIETUKH

54

DNeMeHTapHbIE YaCTUIIBI.
OTKpbITHE IO3UTPOHA.
Mertoapl HaOTIOAEHUS U
pPErucTpaIyfu dJIeMEeHTaPHBIX
yactul. Kpyrnsiii cron
«DyH1amMEeHTAIbHbIE
B3auMoaeiicTBUA. EquHCTBO
(hbM3UYECKOI KapTHHBI MUPaA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bug 3Bé3nnoro neoda.
Co3sBes3nus, sipKue 3BE3bI,
IUTAHETHI, KX BUIUMOE
nemwxkenne. CorHeyHas
cHcTeMa

56

Counuie. CoHeunas
aKTUBHOCTL. VICTOUHHK
sHeprun CoJIHIIA U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
IJIABHOM MOCIEA0BAaTEIbHOCTH.
Bnyrtpennee crpoenue 3BE31.
CoBpeMeHHbIE TPEICTABICHUS
O IIPOUCXOKIECHUH U
sBosounu CoJIHIA U 3BE3]

58

Mneunsiii [1yre — Hama
T'amakTtuka. IlonoxeHue u
nBrokenne CoyHIa B



https://m.edsoo.ru/ff0d0e38

lNanaktuke. ['anmakTuky.
UYépuble ObIphI B ApAX
TaJIAKTUK

59

Bcenennas. Pa3z6eranue
ranakTuk. Teopus bosbmoro
B3pbIBa. PenmkroBoe
n3nydeHue. MeraranakTuka

60

Hepeuennsie npo0nembl
aCTPOHOMHHU

61

KounTtponsHas paborta
«ONEeMEHTBI aCTPOHOMUH U
acTpOPU3UKNY

62

O6o06matromuii ypok. Poib
(bM3UKH U ACTPOHOMHUH B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOM,
COLIMAJILHOM U dTUYECKOU
chepax nesaTeIbHOCTH
YyeoBeKa

63

O6o06maromuit ypok. Ponb u
MeCTO (PM3UKU U aCTPOHOMHHU
B COBPEMEHHON HAay4yHOU
KapTHHE MHpa

64

O6o06maromuit ypok. Posb
¢bu3nyeckoit Teopun B
(dbopMupoBaHUU
npeacTaBiIeHu 0 Gu3ndecKoi
KapTUHE MHUpa

65

Oo6o06maromuit ypok. Mecto




¢$u3nUIecKoi KapTUHBI MHUpPA B
00I1eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

66

PesepBHbIi ypok. Marautnoe
noJjie. DIeKTPOMarHuTHaS

UHAYKOUA

67

PesepBHblil ypok. OnTuka.
OcHOBBI cnienuanbHOM Teopun
OTHOCHTEIIEHOCTH

68

Pesepnsiii ypok. KBantoBas
(dbu3uKa. DIeMEHTHI
ACTPOHOMHH U acTPOPU3UKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIJMYECTBO YACOB
I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewmenue»

» ®usuka, 11 kinace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenscTBO

«HpOCBGIIICHI/IC»

METOINUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

buomorexa LHOK https://m.edsoo.ru/ff0d1784

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChHI

CETU UHTEPHET


https://m.edsoo.ru/ff0d1784
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