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AHHoOTauus K padoyeii nporpamme no ¢pusuke 10 kaacca

[Iporpamma mo ¢u3uke 6a30BOr0 YPOBHS Ha YpPOBHE CpeIHEro 001mero oopa3oBaHus pa3paboTaHa Ha
OCHOBE IMOJIOKECHHIM W TpeOOBaHMU K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTENbHOW MPOTPaMMBI,
npeacraBieHHbx B @I'OC COO, a taxke ¢ yuéroM (emepanbHOil paboueli mporpaMMbl BOCITUTAHUS H
KOHIICTIIIUH TIperoiaBanust yueoHoro npeamera «Pusmnka» B 00pa3oBaTebHBIX OopraHu3anusx Poccuiickoit
Ddeneparun, peaau3yoLUMX OCHOBHbIE 00pa30BaTe/IbHbIE IPOTPAMMBI.

CopneprxaHue porpaMMbl 10 (PU3UKE HANpaBIeHO HAa (POPMUPOBAHNE €CTECTBEHHO-HAYYHON KapPTHUHBI
mupa obyyvaromuxcs 10—11 kiaccoB npu oOyueHun ux (usuke Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-
JesITeIbHOCTHOTO monaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm @OI'OC COO k
IUIAHUPYEMbIM JINYHOCTHBIM, IPEIMETHBIM M METalpeIMETHbIM pe3yiabTaTaM oOOyueHMs, a TaKxke
YUUTBIBAET HEOOXOIMMOCTh peau3alliil MEXIPEIMETHBIX CBA3eH (UMK C €CTECTBEHHO-HAYyYHBIMHU
y4eOHBIMM IpeaMeTaMu. B Hell ompeaesnstoTcsi OCHOBHBIE LEJIM U3ydeHHs] (PU3MKH Ha YpOBHE CPEIIHEro
o0rmiero o0pa3oBaHus, IJIAHUPYEMBIE PE3YJIbTAaThl OCBOCHHS Kypca (PM3NKU: TMYHOCTHBIE, METalpeIMETHBIC,
npeaMeTHbIC (Ha 6a30BOM ypOBHE).



IHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no ¢uzrke 0a30BOro ypoBHsI Ha YpOBHE CpeHEro oouero oopa3oBaHus pa3paboTaHa Ha
OCHOBE IIOJIO)KEHUH U TpeOOBaHMU K pe3ysibTaTaM OCBOEHHS OCHOBHOH 00pa30BaTeIbHOW MPOrpaMMBI,
npezacrasieHHblx B PI'OC COO, a Taxke ¢ yu€toMm ¢enepanbHOi paboueil mporpaMMbl BOCIMTAHUS U
KOHIICTIIIUH TIperoiaBaHus yueOHoro npeamera «Pu3mnka» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit
Ddeneparuy, peaau3yonMX OCHOBHbIE 00pa30BaTe/IbHbBIE IPOTPaAMMBI.

CopepxaHue nporpammsl 1o (U3MKe HAIpaBiIeHO Ha (OPMUPOBAHNE €CTECTBEHHO-HAYYHOU KapTUHbI
mupa obyvaromuxcs 10—11 kiaccoB npu oOyueHnn ux (uszuke Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-
nesTenbHOCTHOro mnonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusm PI'OC COO «k
IUIAHUPYEMbIM JINYHOCTHBIM, MPEIMETHBIM M METalpeAMETHBIM pe3yjbTaTaM oOOy4YeHMs, a TaKxke
YUUTBHIBAET HEOOXOJUMOCTh peaTH3alUd MEXIPEIMETHBIX CBs3eld (QU3UKU C €CTECTBEHHO-HAayUHBIMHU
yuyeOHbIMH IpeaMeTaMu. B Hell ompenemnstoTcss OCHOBHBIE LENU M3y4dyeHHUs (U3UKU HAa YPOBHE CPEIHEro
o0uiero o6pa3oBaHusl, MIAHUPYEMbIE PE3YIbTaThl OCBOECHUS Kypca (PU3UKU: TUYHOCTHBIE, METANIPEAMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Tporpamma o (u3uke BKIIOYAET:

e [UIaHUpYEMbIE pe3yJbTaThl OCBOCHHMsS Kypca (u3ukuM Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IPEIMETHBIE PE3YNbTaThl M0 T0/1aM 00YUYEHHUS;

e cojnepxaHue yuyeOHoro nmpeamera «Pu3ukay mo rogam oOyueHHUs.

®dusnka Kak Hayka o Haubosiee OOLIMX 3aKOHAX MPUPO/BI, BBICTYIAs B Ka4eCTBE y4eOHOIo IpeaMera
B ILIKOJIE, BHOCUT CYIIECTBCHHBII BKJIaJ B CHCTEMY 3HaHMH 00 okpyxkaromem Mmupe. LLkomapHbBIIT Kype
GU3UKK — CUCTEMOOOPA3YIONMINN SISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJBKY (pu3nueckue
3aKOHBI JIS)KAT B OCHOBE IMPOIIECCOB U SBJICHUM, N3y4aeMbIX XUMUEH, Ononoruel, pusndeckoi reorpadueit
U actpoHoMmuell. Mcrnonb3oBaHue U akTUBHOE NMPUMEHEHHE (PU3MUECKUX 3HAHUM ONpesessieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B chepe dHEpreTHKH, TPAHCIOPTa, OCBOCHUSI KOCMOCA, MOTyUYCHHUS
HOBBIX MaTE€pHaJIOB C 3aJaHHBIMU CBOWCTBAMHM M ApYyrux. M3ydeHue (u3MKM BHOCUT OCHOBHOM BKJIAJ B
(dopMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTUHBI MUpa 00ydJaronuxcs, B popMUpOBaHUE YMEHUN TPUMEHSTh
HaY4HbIM METOJ] MO3HaHMS IIPU BBINOJIHEHUH UMM Y4€OHBIX UCCIIEOBAHHM.

B ocHOBY kypca (M3HKH A1 YPOBHS CPEAHETO OOIIEro 0Opa30BaHUs MOJIOKEH Sl UACH, KOTOPHIE
MOYKHO paccMaTpUBaTh KaK MPUHLUIIBI €70 TOCTPOSHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COAEPIKUT
MaTepHal U3 BCeX pa3ziesioB (PU3MKH, BKIKOYAET KaK BOIIPOCH! KJIACCUYECKOH, TaK M COBPEMEHHON (PU3UKH.

Hoesn cenmepanuszayuu. B cOOTBETCTBUM ¢ HeH Martepuan Kypca (QHU3UKH OOBEIUHEH BOKPYT
¢usnueckux Teopuil. Benymum B kypce siBasiercs GopMupoBaHHUE NPEICTABICHUH O CTPYKTYPHBIX YPOBHSX
MaTepHUH, BEIIECTBE U MOJIE.

Hoes cymanumapusayuu. E€ peanuzanys npeanonaraeT UCIoJIb30BaHUE T'YMAaHUTAPHOTO MOTEHIMAIIa
¢u3NUecKoil HayKH, OCMBICIEHHE CBSI3M pa3BUTUS (U3MKKA C pa3BUTHEM OOIIECTBA, a TaKXke ¢
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMHU MpoOIeMaMu.

Hoes npuxnaonoii nanpasnennocmu. Kypc Qu3uku mpeanosiiaraeT 3HaKOMCTBO € HIMPOKUM KPYroM
TEXHUYECKHUX U TEXHOJOTHUECKUX MPUIOKEHUH U3yUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonozusayuu peannsyercs NOCPEACTBOM BBEICHMS AJIEMEHTOB COACPKAaHMSI, MOCBSIIEHHBIX
9KOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJOIMH, a
TaKke 00CyKIACHUS TPOOIeM PallMOHAIBHOTO MIPUPOIOTIONB30BAHMS U SKOJIOTHYECKON OE30MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (M3UKU Ha YPOBHE CpeIHEero oOIIero oOpa3oBaHMs SBISIOTCA
¢usugeckue Teopun (HopMUPOBAHHE MPEACTABICHUN O CTPYKTYpE MOCTPOSHHs (PU3MUECKON TeOpUH, POIH
(GyHIaMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX NPEACTaBICHUAX O MPUPOJE, IpaHMLAX
IPUMEHUMOCTH TEOPUH, /1JIS1 OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOLIECCOB).

CHCTEeMHO-JESATETbHOCTHBIM TOAXO B Kypce (U3MKH peanusyeTcsl MNpexJe BCero 3a CYeér
OpraHU3aIH AKCIIEPUMEHTAIBHON AesTenbHOCTH oOydaromuxcs. /s 6a3oBoro ypoBHsS Kypca (Gu3uku —
9TO HUCIOJIb30BAaHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M J1aOOpaTOPHBIX padorT,
KOTOpbIe B TporpaMMe 1o (usuke oOBEAWHEHBI B OOUIMIA CIHCOK YYEHHYECKHX IMPAKTHYECKHX PpadoT.
Bbinenenne B yka3aHHOM IepeuHe JIaOOpaTOpHBIX padOT, MPOBOAMMBIX JJIsi KOHTPOJS M OLEHKH,
OCYIIECTBIISICTCSI YJaCTHUKAMH 00pa30BaTEIBFHOIO IPOIECca MCXOAs M3 OCOOCHHOCTEH IUIAaHUPOBAHUS U



ocHamleHus: kaOuHetra ¢usuku. Ilpu 3TOM oOecneunBaeTcs OBIaJA€HUE OOYYAIOIIMMUCS YMEHUSIMU
IPOBOJUTh KOCBEHHBIC W3MEPEHUS, MCCICIOBAHUS 3aBUCUMOCTEH (PH3MUYECKUX BEIMYMH M IOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTES.
bonbuioe BHUMaHHWE yIensieTcs PELICHUIO Pacu€THBIX W KauecTBEHHBIX 3ajnad. [lpum stom s
pacy€THBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3a/la4M C SBHO 3alaHHON (PU3MUECKOM MOJIENbIO, TO3BOJISIONINE
IPUMEHATh N3Y4YEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasjiena Kypca, Tak U HHTETpUpys 3HaHUS
U3 pasHbIX pasfenoB. [lig KadecTBEHHBIX 3a/ad MPUOPUTETOM SBISIOTCS 3aJaHUsl Ha OOBSICHEHUE
poTeKaHusi GU3NYECKUX SIBJICHUN U MPOLIECCOB B OKpPYKAIOIIEH KU3HU, TpeOyromire BbiOopa Gpuandeckon
MOJIEJIN /17151 CUTYAIUH NTPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpeboBanmsimu OPI'OC COO & MarepuasbHO-TEXHUYECKOMY O00€CTICUCHUIO
yueOHOro mpouecca 6a30Bblii ypoBeHb Kypca (PM3UKU Ha YPOBHE CPEIHEro OOLIero o0pa3oBaHMs JOJIKEH
U3y4aTbCs B YCIOBHSX IMpPEIMETHOro kKabuHeTa (U3MKH WM B YCJIOBUSX HMHTEIPUPOBAHHOTO KaOMHETa
IpEeMETOB €CTECTBEHHO-HAYYHOr0 IMKJIa. B kabuneTe pU3MKU JOKHO ObITH HEOOX0UMOeE JabopaTopHOe
00opyoBaHue JUIsl BBIMOJIHEHNUS YKa3aHHBIX B MporpamMme Mo GU3MKe YYEHHUECKHUX MPaKTUUYECKUX paboT u
JIEMOHCTPAIIMOHHOE 000pYAOBaHHE.
JlemoHcTpanoHHoe 00opynoBaHUE (QOPMUPYETCSI B COOTBETCTBUU C MPUHIMIIOM MHUHUMAaJIbHOMN
JOCTATOYHOCTH M 00ECHeyuBaeT IOCTAHOBKY IIEPEUUCICHHBIX B MpOrpaMMe MO (QHU3UKE KIIOUYEBBIX
JEMOHCTpALMH 711 UCCIIeI0BAaHUSI U3yYaeMbIX SIBJIEHUI U MPOLIECCOB, SMIUPUUYECKUX U (PyHAAMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.
JlaGopatopHoe o00OpyAOBaHHE [ YYEHMUYECKHUX MPaKTUYECKHUX paboT ¢opMupyercs B BUIE
TEMAaTUYECKUX KOMIUJIEKTOB W OOecreyuBaeTcss B pacuyére OJHOTO0 KOMIUIEKTa Ha JBYX OOYYarOLIMXCS.
Tematnueckne KOMIUIEKTHI J1a00paTOPHOTO OOOpPYNOBaHUS AOJKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUM aHAJOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX M3MEPHUTEIBHBIX CUCTEM B
BHJIE ITU(DPOBBIX TaOOPATOPHUH.
OCHOBHBIMU LIETISIMHU U3Y4EHUS (PU3UKU B 00IIEM 00pa30BAHUU SIBIISIOTCS:
¢ hopMupoBaHHE MHTEpECAa U CTPEMIICHHsI O0y4aromuXcs K HAyYHOMY HM3YYEHHUIO MPHUPOJBI, PA3BUTHE UX
MHTEJJIEKTYaJIbHBIX U TBOPUYECKUX CLIOCOOHOCTEH;

®pa3BUTHE IMIPEJCTABICHUH O HAy4yHOM METOAE MO3HaHWs M (OPMHUPOBAHUE HCCIIEI0BATEIBCKOTO
OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSM;

e popMHpOBaHME HAy4YHOIO MHPOBO33pPEHUS Kak pe3yJbTaTa M3yYeHUS OCHOB CTPOCHHUS MaTepuu u
(GbyHIaMEHTaJIbHBIX 3aKOHOB (DPH3HKHU;

e hopMupoBaHHEe YMEHHUI OOBACHATH SBICHHUS C MCIOJIb30BAaHMEM (U3NYECKUX 3HAHUH M Hay4YHbBIX
JI0Ka3aTeNbCTB;

e hopMupOBaHKE TPEACTABICHUN O PONU (PU3WKH U Pa3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU W
TEXHOJIOTUM.

Jloctuxenue 3Tux 1esel ooecrneynBaeTcsl peleHueM CIIEIYIOIUX 3a/1ad B IIPoLecce U3y4YeHUs Kypca

(Gu3UKN Ha ypOBHE CPEAHET0 OOIIEro 00pa3oBaHMs:

® IpHOOpETEeHNE CUCTEMBI 3HAHHH 00 00X (PU3MYECKNX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUIX, BKIIOUYAs
MEXaHUKY, MOJIEKYJIIPHYIO PU3UKY, dJIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HUKY U 3JIEMEHTHI aCTPOPU3UKH;

¢ hopMUpOBaHUE YMEHUN NPUMEHATh TEOPETHUYECKHE 3HAHUA U1 OOBSICHEHUS (PU3NYECKUX SIBICHUH B
NPUPOAC U IS IPUHATHUS MPAKTUYECKUX PEIICHUH B IOBCEAHEBHOM KU3HH;

® OCBOGHHE CIIOCOOOB pEeIICHHs pa3IUyYHbIX 3a/lad C SIBHO 3a/JaHHOM (Qu3Mdeckoil Mojenblo, 3ajad,
M0JIpa3yMEeBalOIINX CaMOCTOSITENIbHOE CO3/JaHle (PU3NUECKON MOJIENH, aJIeKBaTHOM YCIIOBUSIM 3aJ1auH;

® [[OHUMaHHE (U3NYECKUX OCHOB M NPHHLUIOB JEHCTBUS TEXHMUYECKUX YCTPOMCTB M TEXHOJIOTHYECKHX
IIPOLIECCOB, UX BIIMSHHUS HA OKPY>KAIOIILYIO CPELY;

® OBJIaJICHUE METOJaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M MPOBEJIEHUS (PU3MUECKUX HKCIEPUMEHTOB,
aHaJM3a U HHTepIpeTanuy HHPOPMaLUH, OTPEIETICHUS JOCTOBEPHOCTH MOIYYEHHOTO PE3yibTaTa;

® CO3JJaHME YCIIOBUH /JIsl pPa3BUTHSI YMEHUI POEKTHO-NUCCIIEI0BATENIbCKON, TBOPUECKON AESITEIBHOCTH.

Ha m3yuenue ¢usuku (0a30BbIi ypOBEHB) HA YPOBHE CPEIHErO 00IIero oopa3oBaHus oTBOAUTCS B 10
Kkiacce — 68 yacoB (2 Jaca B HEJIETIIO).

[Ipemmaraemserii B mporpaMMe 1o (U3MKe NepeveHb JIA0OPATOPHBIX U MPAKTUYECKUX PaOOT SBISETCS
PEKOMEH/IOBaHHbIM, YUYUTENb JejaeT BbIOOp MpPOBEAEHUS JIAOOPATOPHBIX pabOT M OMNBITOB C YYETOM
WHIUBUTYTBHBIX OCOOEHHOCTEH 00yJaroIIMXCs.



COJEP)KXAHUE OBYYEHUA
10 KJIACC

Pasznen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS

®uzuka — Hayka o mpupone. Hayunsle MeTobl O3HAHUS OKpYy»Karolero mupa. Ponb skcniepumenTa u
TEOPHHU B IPOIIECCE MO3HAHUS TPUPOJIbI. DKCIIEPUMEHT B (PU3UKE.

MopenupoBanue ¢Gu3MUECKUX SBICHWA W TporeccoB. Hayunbeie rumote3bl. dusmyeckne 3aKOHBI U
Teopuu. [ paHUIIBI MPUMEHUMOCTH (HU3UUYECKUX 3aKOHOB. [[pHHIIAIT COOTBETCTBUSI.

Pone m Mecro ¢usuku B GopMHpOBAHWM COBPEMEHHOW HAYYHOW KapTHUHBI MHUpa, B IMPAKTHUYECKOMN
NEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu

AHaznorosbie ¥ IU(PPOBBIC U3MEPUTEIBHBIC PUOOPHI, KOMITBIOTEPHBIC TATIUKH.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuka
Mexanunueckoe nBrxeHre. OTHOCUTEIbHOCTh MEXaHUYECKOT0 ABMkeHUs. Cucrema orcuéra. Tpaekropusi.

[Tepemernienue, ckopocTh (CpenHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOPEHHME MaTepuaIbHOMI
TOYKH, UX MPOEKLUN HA OCU CUCTEMBI KOOpAUHAT. CII0KEHUE IEPEMEILICHHIN U CITOKEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE NPSIMOIMHEWHOE IBMKCHHE. |'paduKky 3aBUCUMOCTH KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMENIEHUSI MaTEPUAIbHON TOUKU OT BPEMEHH.

CBoOoHOE majieHue. Y CKOpeHne CBOOOHOTO TIaICHHUS.

KpuBonuneliHoe aBwkeHue. [[B)KEHHME MaTepUalbHOM TOYKH IO OKPYKHOCTH C IIOCTOSIHHOM IO
MOJIYJIFO CKOPOCTBIO. YTJIOBas CKOpPOCThb, JIMHEWHAas CKOpocTh. llepmom u dYactota oOparicHus.
LleHTpoCcTpEeMHUTENBHOE YCKOPEHUE.

TexHudeckue yCTpoMCTBa M MPAKTHUECKOE NMPUMEHEHHUE: CIUIOMETp, IBUYKEHHUE CHApPSAOB, LICTIHBIE U
pEMEHHBIE MepeadHn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeobpazoBanue NBMKEHUI C HCTIOIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3QyXe U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGroienne ABMKEHUS Teja, OpOIISHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus CBOOOTHOTO MaAeHHUS.

Hamnpagnenue ckopocTH npu ABUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C EJIbIO OMPEICTICHUSI MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOUIEHUS MEX]Y IYTSAMH, MNPONJACHHBIMU TEJIOM 3a IOCJIEN0BATEIbHbBIE PaBHBIE
MIPOMEKYTKH BPEMEHH TPU PABHOYCKOPEHHOM JBMYKEHUHU C HAYAJIBHOW CKOPOCTHIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS MIapUKa B BA3KOW HKUIKOCTH.

N3yuenune aBuxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocuTensHOCTH ['anunes. [lepssiii 3akoH HeroToHa. MIHEeprmanbHble CHCTEMBI OTCUETA.

Macca Tena. Cuna. IIpunuun cynepnoszuuuu cui. Bropoii 3akoH HploToHa a1 MarepualbHOM TOYKH.
Tpernii 3akoH Hpr0TOHA [1s1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsoxkectu. [lepBast kKocMuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Bunel tpenus (moxos, ckonbxkeHus, kaueHus). Cuna Tpenus. Cyxoe Tpenue. Cuna TpeHus

CKOJIb)KEHUSI U cuia TpeHus nokosd. Koapounuent tpenus. Cuna conmpoTHUBIIEHUS NpPU JBUKEHUU Tela B
JKUJKOCTH WIH rase.

[TocTynaTenbHOE U BpallaTeIbHOE ABHKEHUE a0COIIOTHO TBEPJOTO TeJa.
MoMEHT cuiibl OTHOCUTENBHO OCH BpauieHus. [1nedo cuiel. Y cnoBus paBHOBecHs TBEPAOIO TeEIA.

Texunaeckue YCTpOﬁCTBa N TMPAKTUYCCKOC IPUMCHCHHC. IMOAUIMITHUKH, ABUXXCHHUC HCKYCCTBCHHBIX
CIIYTHUKOB.

Jlemoncmpayuu
SIBnenne nHepuu.
CpaBHeHHME MacC B3aMMOJICUCTBYIOIIUX TEN.



Bropoii 3akon HeroToHa.

Hsmepenue cu.

CnoxxeHue CcHil.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT Ae(opmMaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUU.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHUS.

VYcnoBust paBHOBecus TBEpAOTro Tena. Bunbl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomuol

N3yuenne nBuxeHust Opycka 1o HaKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOLIUX B MPYXUHE U PE3UHOBOM 00paslie, OT UX
nedopMaruu.

HccnenoBanue yciioBUil paBHOBECHUSI TBEPIOTO Tejla, UMEIOIIEr0 OCh BPAICHHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 8 MEXAHUKE

Nmmynsc mMaTepuanbHON TOUYKH (Tena), CUCTEMbl MAaTEPUATBHBIX TOYEK. MMIyIbC CHUIIBI U U3MEHEHHE
MMITyJIbCca TeJla. 3aKOH COXPAHEHUs UMITyJibca. PeakTuBHOE JBUKEHUE.

PaGota cunbl. MOIIHOCTD CHUITBI.

Kunernueckast 23Heprusi MaTepuaibHON TOUkH. Teopema 00 H3MEHEHUN KHHETHYECKON SHEPTUH.

[TorenmmanpHass dHeprus. [loTeHnmManbHass HSHEPrusi ynopyro aeGOpMHUPOBAHHON  TPY)KUHBEI.
[ToTennmanbHas SHEprust Tena BOIU3M MOBEPXHOCTH 3EMITH.

[ToTeHnmanpHbIe W HEMOTCHIMATbHBIE CWIBL. CBs3b pabOThl HEMOTCHIMATBHBIX CHJI C H3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM YHEPTUu.

VYrpyrue n Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHHE: BOJOMET, KOIEp, IPYKUHHBIM IUCTOJET,
JBUKEHHE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexo MOTEeHIIMAIBHOW SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3ydenue abCONMIOTHO HEYNIPYTOro yAapa ¢ MOMOILBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOThl CHUIBI C U3MEHEHHEM MEXaHMYECKOHW JHEpruu Teia Ha MpuMepe
PacTsKEHUs PE3UHOBOTO JKIyTa.

Pa3nes 3. MoJsiekyasipuas pu3nka ¥ TepMOAUHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU MeopUU

OcCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH M X OMBITHOE 000CHOBaHUE. bpoyHOBCKOE
newkenue. uddysusa. Xapakrep ABHKEHUS W B3aUMOJICHCTBHUS YaCTHIl BelecTBa. Moen CTPOSHUS Ta30B,
KUJKOCTEH M TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pa3mepsl
mouekyi. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHOBecue. Temneparypa u €€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenb uneanbsHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UACAIBHOIO rasa.
AOcomoTHas TeMIieparypa Kak Mepa CpelHEll KMHETHYECKOM PHEpruM TEIUIOBOrO ABM)KEHMS 4YacTHUIl rasa.
[llxana temneparyp KensBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. 3akon JlanpToHa.
W3onpomneccyl B HaeaqbHOM ra3e ¢ IOCTOSHHBIM KOJHYECTBOM BellecTBa. | 'paduueckoe mpencraBieHue
U30IIPOLIECCOB: U30TEPMa, N30X0pa, n3o00apa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE MTPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu
OnbIThI, TOKA3bIBAIOUINE TUCKPETHOE CTPOSHHE BEIECTBa, PoTorpaduu MOJIEKysl OPraHUYECKUX COSAMHEHUH.

OmnbIiTe! 0 1M Py3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Mogens onbrta LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUS.

Monens, WroCTpupyoLas Npupoy JaBJiIeHHs ra3a Ha CTEHKH COCy/a.

OnbIThL, WUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UEATBHOT0 T'a3a, H30MPOLECCHI.



Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne Macchl BO3/lyXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATHI, 1aBJICHUS 1
TEMIEpaTyphl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX1y TapaMeTpaMy COCTOSTHUS pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMmoanHaMuyeckass cucteMa. BHYTpeHHs SHEprusi TEpMOJMHAMHYECKOM CHUCTEMBl M CHOCOOBI €&
u3MeHeHus. KonuuecTBo TemoTel U pabota. BHyTpeHHssI SHEprust 0AHOATOMHOIO HJI€aJIbHOrO rasa. Bupsl
TEIUIONEepEeIaun: TEeIJIONPOBOJHOCTh, KOHBEKLIUS, U3TyUeHHE. Y IebHas TeII0EMKOCTh BetlecTBa. KoauuectBo
TEIUIOTHI IIPU TEIUIONEPEade.

[Tonsitue 00 agmabatHom mpouecce. IlepBbrit 3akoH TepMoauHaMuKH. [IpuMeHEeHHE MEepBOTO 3aKOHA
TEPMOJMHAMHUKH K u3omnporeccam. [ paduyeckas nHTepnperanus paboThI rasa.

BTtopoii 3akoH TepmoanHamMuky. HeobpaTuMoCTh TPOIIECCOB B PUPOJIE.

TennoBeie MamuHbl. [IpuHIUOBL AeCTBUS TEIIOBBIX MamwuH. [IpeoOpa3oBaHus SHEPTUM B TEIJIOBBIX
mammHax. Koagdunuent mnonesHoro aedictBus TterioBod Mammubl. [lukn KapHo u ero xo3dduiment
MOJIE3HOTO ICUCTBHSL. DKOJIOTHYECKHE TPOOIEMBI TEIII0IHEPT €TUKH.

TexHuyeckue ycTpoiicTBa M MPAaKTUYECKOE MPUMEHEHME: JBUTaTellb BHYTPEHHEro CropaHus, ObITOBOI
XOJIOAWJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPrHM Tela MPH COBEPIICHWU PAOOTHI: BBUIET MPOOKU W3 OYTBUIKK TOJ
NENCTBHEM CXKAaTOro BO3/lyXa, HarpeBaHue 3(upa B IaTyHHOU TpyOKe MyTéM TpeHHs (BUIC0IEMOHCTPAIHS).

W3meneHne BHYTpeHHEH SHEPrUH (TeMIIepaTyphbl) Teja MpU Terionepeaaye.

OnbIT o aguabaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOHWHBI, IBUTATelsl BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuol

H3mepenue yaeabHOM TeIIOEMKOCTH.

Tema 3. Azpecammusie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooGpazoBanue n koHaeHcauus. Mcnapenue u kunenue. AOGCONIOTHAS M OTHOCUTEIbHAS BIAXKHOCTh
Bo3nyxa. Haceimennslii map. YaenpHas TeIuioTa nmapooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATyphl KUIICHUS OT
JIABJICHUSI.

Tépnoe teno. Kpucrammmueckue u amopdHbie Teaa. AHU30TPONHS CBOMCTB KPUCTAILIOB. JKUAKNE KPUCTAIIIHI.
CoBpemennbie Matepuaibl. [InaBiaenne u kpuctauu3anus. Y qenbHas TerioTa miasieHus. CyonuManus.

YpaBHEHHE TEIJIOBOTO OajiaHca.

TexHudyeckue ycTpoWcTBa M IPAKTUUYECKOE IMPUMEHEHHME: TMIPOMETP U IICUXPOMETP, KaJIOPUMETP,
TEXHOJIOTHH MOJIYYeHHS COBPEMEHHBIX MaTEpUajIoB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM JaBICHUHU.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmionenne HarpeBaHus U TUIaBJICHHUS KPUCTANTMIECKOTO BEIECTBA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuiu sxcnepumenm, nabopamopmsvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. DaekTpoanHaMuKka

Tema 1. Jnexmpocmamuka

OnekTpuzanus Tela. ONeKTpuueckuil 3apsa. JlBa Buga dSlekTpuueckux 3apsiioB. [IpoBogHuKH,
JURJIEKTPUKHU U TOJIYTPOBOJHUKU. 3aKOH COXPAHEHUs AIEKTPUUECKOTO 3apsa.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. TouyeuyHbIN 3ieKTpUUECKUN 3apsll. DJIEKTPUUECKOE IIOJIE.
Hanpsbx€HHOCT  dnexTtpudeckoro mois. [IpuHOum — cynepno3unuy — DJIEKTpUYeCKuX mojed. Jlunum
HANPSHKEHHOCTHU AJIEKTPUUYECKOTO TOJIS.

Pabora cun anexrpocratnueckoro mnoss. Ilorennman. PasHocte mnoreHnuanos. IlpoBogHuku u
TURIIEKTPUKHU B DJIEKTPOCTATUUYECKOM ToJie. J(uanekTpudeckasi IpOHUIIAeMOCTb.

OnexTpoéMkocTs. KoHzmeHcaTop. DIIEKTPOEMKOCTh IUIOCKOIO KOHJEHCATOpA. DHEPTust 3apsHikeHHOTO
KOHJICHCATOpa.



TexHUuecKue yCcTpoMcTBa M NPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIL, AJIEKTPOMETpP, 3JIEKTPOCTATHYECKas
3aluTa, 3a3€MJICHHUE AIEKTPONPUOOPOB, KOHJEHCATOP, KOMMPOBAJIBHBIN anmnapar, CTpyHHbIN NPUHTED.

Llemoncmpayuu

YCTpoCTBO U IPUHIUIT ACHCTBUSA IIEKTPOMETPA.

B3anMopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TI0JIE 3aPSKEHHBIX TEll.

[IpoBOgHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKAs 3aIlHUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTaTUYECKOM IOJIE.

3aBUCUMOCTbH JIEKTPOEMKOCTH TUIOCKOTO KOHAEHCATOpa OT IJIOMIAH IJIACTHH, PACCTOSHUS MEXKIY HUMU
U TURJIEKTPUYECKOM TPOHUIIAEMOCTH.

DHeprus 3apsHKEeHHOT0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOpA.

Tema 2. [locmosannwtii Inekmpuyeckuit moxk. Toku é pazniuunvix cpeoax

DONEeKTpUUECKUN TOK. YCJIOBHS CYLIECTBOBaHHS 3jeKTpudeckoro Toka. Mcrounuku toka. Cuna Toxa.
[TocTossHHBIM TOK.

Hampspokenue. 3akon Oma 17151 yyacTka LETH.

ONEKTPUUYECKOE  CONPOTUBJIECHME. Y EIbHOE  CONpOTHUBIEHME BemecTBa. llocinenoBarensHoe,
napasuleJbHOE, CMEIIaHHOE COEAMHEHNE IPOBOIHUKOB.

Pabora anexrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOIHOCTD 3JIEKTPUYECKOTO TOKA.

DIIEKTPOABUKYIIAsl CWJIA M BHYTPEHHEE COINPOTUBIICHUE HMCTOYHHMKA TOKa. 3akoH OMa i TOJHOM
(3amMKHYTOI) 3neKTpruecKoil nenu. KopoTkoe 3amMbIkaHUE.

OJIEKTpOHHAsl NPOBOJUMOCTb TBEPABIX METAUIOB. 3aBHCUMOCTh CONPOTUBIEHHS METAUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[MonmynpoBonnuku. CoOCTBEHHAass M TPUMECHAs IMPOBOJAUMOCTH IOJNYNPOBOAHUKOB. CBoiicTBa p-—n-
nepexoja. [lonynpoBogHIKOBBIE TPUOOPHI.

ONEKTpUUECKUH TOK B pPacTBOpax M pacIulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUECKAs IJUCCOLMALUS.
DIIEKTPOJIN3.

OnexTpuueckuil Tok B razax. CaMOCTOSTENbHBIN U HECAaMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.

TexHuueckue yCcTpoWCTBAa U MPAKTHYECKOE NMPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT, HICTOUYHUKHU
TOKa, 3JIEKTpOHArpeBaTelbHbIE HPUOOPHI, SIEKTPOOCBETHTEIbHbIE MPUOOPHI, TEPMOMETP COMPOTHBIICHUS,
BaKyyMHBbIH U0, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOJHUKOBBIN IUO/, TaJIbBAHUKA.

Llemoncmpayuu

W3mepenne cuibl TOKa U HANIPSKEHHUS.

3aBUCUMOCTb COIIPOTUBJICHMSI LWIMHIPUYECKUX IMPOBOJHUKOB OT JJIMHBL, IUIOIIAAU IIONEPEYHOTrO
CEYEeHMs U MaTepHaa.

CMeliaHHOE COEMHEHHNE TPOBOJHUKOB.

[IpsiMoe wm3MepeHue 3IIeKTpOABUKYIIEH cuiibl. KopoTkoe 3amblKkaHUE TalbBaHUYECKOIO 3JIEMEHTa U
OLIEHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psa ¥ IpOBOJUMOCTb BO3LyXa.

OaHOCTOPOHHSS TPOBOJAUMOCTD AUO/IA.

Yuenuueckui sxcnepumenm, nabopamopmvie pabomul

N3yueHue cMenaHHOTrO COeIMHEHHSI pE3UCTOPOB.

N3mepenue 3neKTpoABUKYLIEH CUIIbl NICTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTHUBIICHUS.

Habmtoienue snextposimsa.

Me:xknpeameTHble CBSI3U

Uzyuenue kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS ¢ y4ETOM COJEp)KaTelbHBIX
MEXITPEIMETHBIX CBsI3€H ¢ KypcaMH MaTeMaTUKU, ONOJIOTHUH, XMMUH, Teorpaduu U TEXHOJIOTHH.



Mesicnpeomemmuvie nousimus, CBSI3aHHbIE C U3yYEHHUEM METO/0B HAYYHOTO TO3HAHUS: SIBJICHUE, HAYUHBIN
¢axT, runoresa, pu3nUecKas BeIMUNHA, 3aKOH, TEOPHs, HAOIIOJCHNE, YIKCIIEPUMEHT, MOJICIIMPOBAaHHIE, MOJICIb,
U3MEpEHHe.

Mamemamuxa: pelieHre CUCTEMBl YpaBHEHUH, THHEHHas GyHKIH, mapaboina, rumepboina, ux rpapuku
U CBOMCTBa, TPUIrOHOMETpUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI U MX MPOEKIIMU HA OCHU KOOPAMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannmueckoe IBHKEHHE B JKUBOW mpupone, auddysus, ocMoc, TEIIOOOMEH >KUBBIX
OpraHu3MOB (BU/IbI TEIUIONEPEAUH, TEIUIOBOE PABHOBECHE), DJIEKTPUUECKHE SABJICHUS B )KMBOW IIPHUPOJIE.

Xumusa: IUACKPETHOE CTPOECHME BEUIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJIIpHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPIABIX TeEJ, XUAKOCTEH M Ta30B, DJIEKTPUUYECKHE CBOMCTBA METAJJIOB,
JNEKTPOJINTUYECKAs AUCCOLMALINSI, TaJIbBAaHUKA.

TI'eoepaghus: B1axxHOCTh BO3yXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE JABWKEHHH C HMCIOJIb30BAaHMEM MEXaHU3MOB, YUYET TPEHHs B TEXHUKE,
NOJIINITHUKY, WCIOJIb30BaHUE 3aKOHA COXPAHEHUS MMITyJIbca B TEXHUKE (pakera, BOJOMET M JpYyTrue),
JIBUTaTellb BHYTPEHHEro CropaHHs, mapoBas TypOuHa, OBITOBOM XONOAMIBHHK, KOHIUIMOHEP, TEXHOJIOTUU
MOJlyYE€HUS COBPEMEHHBIX MaTepHaJioB, B TOM 4HCJI€ HAHOMATEPHAJIOB, U  HAHOTEXHOJIOTHUH,
JNIEKTpOCTaTUYECKass  3allluTa,  3a3eMJIEHHE  3JEKTPONpHOOpOB,  KCEPOKC,  CTPYHHBIM  mpuHTEp,
3JIeKTpOHarpeBaTesibHbIe IPUOOPDI, JIEKTPOOCBETUTENbHBIE TPUOOPHI, ralbBaHHUKA.

11 KJIACC

Pa3znen 4. JaekTrpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUSA

ITocrosiHHBIE MarHuTHL. B3auMozencTBiue NOCTOSAHHBIX MarHuTOB. MaruutHoe mnosie. BEKTop MarHuTHOM
MHAYKIUU. [IpyHOMN cynepno3WiMyM MarHWTHBIX noJied. JIuHuM MarHuTHOM WHAYKUMH. KaptuHa JIMHUN
MarHUTHOW MHIYKIIMH MOJISl TOCTOSIHHBIX MarHUTOB.

MarauTHoe TOJIE MPOBOJHMKA C TOKOM. KapThHa JWMHWNA HHAYKUWA MAarHUTHOTO MOJIA JIMHHOTO
IpsIMOTO TPOBOJHMKA M 3aMKHYTOIO KOJIBLIEBOTO IIPOBOJHHMKA, KaTymIKM ¢ TokoM. OmbIT Opcrena.
B3anmopencTere MpOBOJAHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HAaIIPABJICHUE.

Cuna JlopeHnia, €€ MOynb U HarnpaBiieHue. [[BrkeHne 3apssKeHHON YacTHUIBI B OJTHOPOJTHOM MarHUTHOM
nosie. PaboTta cuiter Jlopenria.

SIBieHME HIEKTPOMArHUTHOM MHAYKIMM. [IOTOK BekTOpa MarHUTHOM MHIYKLMH. DJIEKTPOJBHUXKYIIAs
cuJIa MHAYKIIMH. 3aKOH 3JIEKTPOMAarHUTHON UHAYKIMU Dapajes.

BuxpeBoe anekTpuueckoe mosie. DIEKTPOABMKYIAS CUJAa HHAYKIIMH B TPOBOJHUKE, ABUKYIIEMCS
MOCTYNATEIbHO B OJTHOPOJTHOM MarHUTHOM TOJIE.

IIpaBuiio Jlenua.

NHayKTUBHOCTD. SIBIICHHE CAMOMHIYKIIMH. DJICKTPOABIIKYIIIAS CHJIa CAMOMHYKITUH.

DHEPrusi MarHUTHOT'O TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpONCTBA M MPAKTUUECKOE IMPUMEHEHHE: MOCTOSHHBIE MAarHUThl, AJIEKTPOMATHUTHI,
ANEKTPOABUraTEIb, YCKOPUTEIIH 3JIEMEHTAPHBIX YaCTHL], THAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO TOJISI.

B3anmoneiicTBrue IBYyX NMPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue criibl JIOpeHI1a Ha MOHBI AJIEKTPOJIUTA.

SIBneHue AINEKTPOMAarHUTHON UHAYKIUH.

[TpaBuio Jlenua.

3aBUCUMOCTbD JIEKTPOJABUKYILIEH CUIIbI HMHAYKIIMU OT CKOPOCTH U3MEHEHHUs MATHUTHOTO NTOTOKA.



SIBieHNEe CaMOMHTYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3ydyeHre MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

HccnenoBanue qeiCTBUSA NOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBaHue sBIEHUS IEKTPOMArHUTHON MHAYKIIUU.

Pa3nes 5. Kosiedanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHuUmMHble Ko1e0anus

KonebarenbHas cuctema. CBoOOIHBIE MexaHUUYeckue Konebanus. ['apmonnueckue konebanus. [lepuon,
yacTtoTa, amIuiutyna u ¢asa konebanuid. [IpyKuHHBIH MasTHUK. MareMaTHyecKuil MasTHUK. YpaBHEHHE
rapMoHHYECKHX KosieOanuii. [IpeBpaieHue s3Heprun Npu rapMOHUYECKHUX KOJICOaHUSX.

KonebatenbHplii koHTYp. CBOOOJHBIE 3JE€KTPOMArHUTHBIE KOJ€OaHUS B HACAIBHOM KOJIeOaTebHOM
KOHTYpE. AHAJIOTUsl MEX1y MEXaHUYECKUMU U 3JIEKTPOMarHUTHbIMU KoseOanusimu. ®opmyna Tomcona. 3akon
COXPaHEHHUS YHEPTUH B HJI€ATHLHOM K0JIe0aTeIbHOM KOHTYDE.

[IpencraBneHne o 3aryxawImux KojeOaHusx. BBIHYKICHHBIE MexaHWYeckue Konebanusi. Pe3oHaHc.
BrinyX1eHHBIEC 2JIEKTPOMArHUTHBIE KOJICOaHUS.

ITepemennsblit Tok. CUHYCOUIaIbHBINA IEPEMEHHBIA TOK. MOIITHOCTh IEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JIEMCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpancdopmarop. IIpousBonacTBo, nepenaya u noTpedICHUE NEKTPUUECKON IHEPruH. DKOJOTHUECKUE PUCKU

IIPU [IPOU3BOJICTBE 3JIEKTpo3Hepruu. KynpTypa UCoiab30BaHUS 3JIEKTPOIHEPTUHU B TIOBCETHEBHOM KU3HU.
TexHuyeckue YCTpOWCTBA U TNPAKTHUECKOE TMPUMEHEHHUE: DJIIEKTPUYECKH 3BOHOK, TI'eHEepaTop

MIEPEMEHHOT0 TOKa, JIMHUM 3JIEKTporepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTeIbHON cucTeMBbI (ITPYKUHHBINA WM MaTEMaTUUYECKUNA MasTHUK).

Hab6nronenue 3aTyxaromnmx KojaeOaHui.

HccnenoBanue cBOWCTB BEIHYKACHHBIX KOJIeOaHUH.

Habmonenue pezonanca.

CB00OOHBIC AIEKTPOMATHUTHBIE KOJICOaHMS.

OcumorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSKEHUS! OT BPEMEHH) U1 AJIEKTPOMArHUTHBIX KOJIeOaHMil.
Pe3onanc npu nocnenoBaTenrbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH UHAYKTUBHOCTH U KOHAEHCATOpa.
Monenb TMHUY 3JEKTPOIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

HccnenoBanue 3aBUCMMOCTH TIEprO/ia MajbIX KOJI€OaHU Tpy3a Ha HUTHU OT JJIMHBI HUTU M MacChl rpy3a.

HccnenoBaHue nepeMeHHOTO TOKA B LIETIH U3 MOCIEA0BATEIHHO COeTMHEHHBIX KOHIEHCATOPA, KATYIIKU U
pe3ucropa.

Tema 2. Mexanuueckue u 371eKmMpoMazHumHble 60JIHbL

MexaHnuyeckue BOJIHBI, YCIOBHUS pacrtpoctpaHeHus. Ilepumon. CkopocTh pacnpocTpaHEHUs M JJIMHA
BouiHEL. [lonepeunsie u npoaonbHbIe BoMHBL. HTepdepenius u nudpakius MEXaHn4ecKuX BOJH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUS M3JIy4E€HHS 3JEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BekTopoB E, B, V B onekrpomMarHuTHOi BojHe. CBOHCTBA SJIEKTPOMArHUTHBIX BOJH: OTpPa)KEHUE,
npenoMIieHue, nmonsgpusanus, Audpakuus, nuarepdeperius. CKOpOCTh SMEKTPOMArHUTHBIX BOJH.

[IIkana >MeKTpOMarHUTHBIX BOJH. [I[puMeHeHHEe AIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOIICH Cpeibl.

TexHuueckue ycTpoicTBa M MPaKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTBI, YIbTPa3BYKOBAs
JTUArHOCTHKA B TEXHUKE U MEJIUIIMHE, pajap, paIuonpuéMHIK, TeeBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacIpOCTPaHEHHUE MOMEPEUHBIX U MPOJIOJIbHBIX BOJH.



Koneo6:mromeecs Teno Kak UCTOUHUK 3BYKa.

Habmionenne oTpaxeHus U MPeOMICHUS MEXaHUYECKUX BOJIH.

Hab6monenue unrepdepeHny u AUPpakiui MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

Habntoienue cBsi3u TPOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHHiA.
HccrnenoBanue CBOWCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPaKCHHE, MPEJIOMIICHHE, MOJspu3anus, Tudpakuus,
uHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. lIpsimonuHeiiHOe pacnpocTpaHeHUE cBeTa B OAHOpoAHOU cpene. JIyu cBera.
TodeuHblii ICTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n3o0paxeHU B TIIIOCKOM 3€pKaje.

[Tpenomnienue cBera. 3aKOHBI MpeIOMIICHHsS cBeTa. AOCONIOTHBIN Moka3aTenb npenomieHus. [lonHoe
BHYTpEHHee oTpaxkeHue. [IpeenabHblil yrol MOJIHOrO BHYTPEHHETO OTPaKEHHUS.

Hucniepcus ceera. CoxHbIi coctaB 6enoro cera. L{per.

Cobuparone 1 pacceuBaromye JUH3bL. ToHKas nuH3a. DOKyCHOE paccTOsHME M ONTHYECKas cuia
ToHKOM NuH3BL. [locTpoeHne m300paxeHHil B cOOMpArOMIMX W PacCeUBAIOIIUX JHH3aX. DopMylia TOHKOM
JIMH3BL. Y BEIMUYEHUE, 1aBaEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKOM ONTUKHU.

BonnoBas ontuka. WHTepdepenius cBeta. KorepeHTHBIE WCTOYHHKH. YCJIOBHS —HAOIIOICHUS
MaKCHMYMOB U MUHUMYMOB B UHTEP()EPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus ceta. [udpakumonHas pemérka. YcioBue HaOMIONEHUS TJIaBHBIX MAaKCUMYMOB IIpH
NaJICHU MOHOXPOMAaTHUECKOI0 CBETa Ha TUPPAKIIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue ycTpoiiCTBa M MpaKTUYECKOEe MPUMEHEHHEe: OYKH, Jiymna, (oToamnmapar, MpPOEKIIMOHHBII
anmapar, MEKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS PeIIETKa, MOJISIPOHI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHEHHE, OTPaKEHNUE U IpejoMiIeHHe cBeTa. OnTHYecKHe MPUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHne. Moiesib CBETOBO/IA.

HccnenoBanue CBOWCTB M300paKeHUH B IMH3aX.

Monenn MUKpOCKOIa, TEIECKOTa.

Ha6mronenue naTepPEepeHIINm CBETA.

Habmonenue nudpakuun cBeta.

Hab6mronenue nucniepcun cBera.

[TonydyeHue cnekTpa ¢ MOMOUIbIO IPU3MBI.

[Tomyyenue cnekTpa ¢ TOMOIIBI0 TU(PPAKITMOHHONW PEIIETKH.

Habnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB N300pakeHUM B JIMH3AX.

Hab6mronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cIelIUAIbLHON TEOPUH OTHOCUTEIbHOCTH
I'panuubl TPUMEHMMOCTH KJIACCUYECKOW MeXaHWKH. [locTynaTel cnenuualibHOM TEOPHUH OTHOCUTEIBHOCTH:
MHBAapUAHTHOCTb MOJYJISI CKOPOCTH CBETA B BAaKyyMe, IPUHLIUIT OTHOCUTEIbHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHN U COKPAILEHUE JJINHBI.

DHeprusi U UMIYJIbC PEISTUBUCTCKON YaCTHULIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYJIBCOM PENSATUBUCTCKOMN YaCTULIbl. DHEPIHs TOKOSI.

Pazgean 7. KBantoBas ¢pusuka
Tema 1. Dnemenmul K6AHMOGOU ONMUKU



®oronsl. Dopmymna [Inanka cBs3u SHEpPruu GOTOHA C €0 YACTOTONW. DHEPTUsl U UMITYJbC (POTOHA.

OtkpeiTre u uccnepoBanue Gporoddpdexra. OmbiTel A. I'. CtoneroBa. 3akonsl porodddexra. YpaBHeHue
Oitamrerina st potodrddexra. «KpacHas rpanuia» dhortodrddekra.

Hasnenue ceera. Onbite [1. H. Jlebenena.

XUMHUYECKOE ICHCTBHUE CBETA.

TexHUYeCKUue YyCTPOWCTBA M MPAKTUYCCKOE MPUMEHEHHE: (OTORIEMEHT, (OTOAATYUK, COJIHEUHAS
OaTapest, CBETOINOI.

Llemoncmpayuu

@010 eKT Ha YCTAaHOBKE C IMHKOBOM MIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddekra.
Cseroanon.

Conneunas Oartapes.
Tema 2. Cmpoenue amoma

Monenb atoma Tomcona. OneiTel Pe3epdopaa mo paccesnuto o -uactull. [lmanerapHas Mojenb aToma.
[Toctynarsl bopa. U3nydyenne u normnouieHue (pOTOHOB MpH MEPEXO0JE€ aTOMa C OJAHOTO YPOBHS SHEPruu Ha
npyroi. Buasl ciektpoB. CrieKTp YpOBHEM 3HEPrun aToma BOAOPO/a.

Bonnossle cBoiicTBa yactull. Bosnbl e bpoiinsa. KopryckyaspHO-BOJIHOBOM Tyalu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUEHHE.

TexHudyeckue ycTpolcTBa U MPaKTHUYECKOE MPUMEHEHHE: CIIEKTPAIbHBIN aHalInu3 (CIEKTPOCKOI), Jlasep,
KBAaHTOBBII KOMIIBIOTED.

Llemoncmpayuu

Mogens omnbita Pezepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

Ha6nronenue TMHEHYATHIX CIIEKTPOB U3ITYICHUSI.
Jlazep.

Yuenuueckui sxcnepumenm, nabopamopmsie pabomul
Habnroienne TMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

DKCTIEepUMEHTHI, JOKA3bIBAIOUINE CIOXKHOCTh CTPOEHHUs siapa. OTKpBITHE PAAHOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuro cocraBa paauoakTHBHOro usnmydeHusi. CBoiicTBa anbda-, Oeta-, ramMma-
U3Ty4eHus. BiusiHue paqnoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpbiTue TpoTOHa W HeWTpoHa. HykionHass mopnens snpa [eiizenOepra—lBanenko. 3apsan sapa.
Maccosoe uncino saapa. M3otomnsl.

Annda-pacniag. DIEKTPOHHBIN U TIO3UTPOHHBIN OeTa-pacmay. ['aMmma-u3nydeHne. 3aKoH paguoaKTHBHOTO
pacrnaza.

DOHeprust CBA3M HYKJIOHOB B sizipe. S nepHble cuiibl. JledekT Macchl sapa.
Snepuble peakuuu. Jlenenue u cuHTE3 AAEP.

SAnepubiii peaktop. TepMmosinepHslii cuHTe3. I[IpoGieMbl MW TMEPCHEKTHBBI SACPHONW HHEPTETHKH.
DKOJIOTHYECKHE aCIEKThI SIIEPHON IHEPTETUKH.

OnemeHTapHble YacTULIbI. OTKPBITHE O3UTPOHA.
Mertonbl HaOMIOAEHNS U PETUCTPALIMH HJIEMEHTAPHbBIX YaCTHII.
@OyH1aMeHTaIbHbIC B3aUMOACHCTBUSA. EAMHCTBO (hu3ndecKoil KapTHHBI MHpa.

TexHuyeckue yCTpOWCTBA W NPAKTHYECKOE NPUMEHEHHUE: HO3UMETp, Kamepa BuibCcoHa, saepHBIN
peakTop, arToMHas 6omoa.

Jlemoncmpayuu

Cu€TYrK HOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
HccnenoBanue TpekoB YacTuil (10 roTOBBIM oTorpadusim).



Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH

Oransl pa3BUTUs acTpoHOMHUU. [IpuKiiagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMMUH.

Bupn 38é31H0T0 HeOa. Co3Be3nus, ipKue 3BE3/IbI, TUTAHETHI, UX BUANMOE JBHKEHUE.

ConneyHas cucrema.

Connue. ConHewyHass akTHUBHOCTb. Mcrounuk osHeprunm ConHua W 3BE34. 3BE3ABI, UX OCHOBHBIE
XapaKTEePUCTUKU. J(uarpamMma «CHeKTpajJbHBIN KJIaCC — CBETUMOCTBY». 3BE3/IbI TJIABHOM MOCIIEOBATEILHOCTH.
3aBUCHMOCTB «Macca — CBETUMOCTB» JUIS 3BE3] TJIABHOW IOCIEA0BATEIBHOCTU. BHYTpeHHEE CTpOeHHE 3BE3.
CoBpeMeHHbIE TPEICTABICHHS O TPOUCXOKACHUH U 3BOTOIMH COJIHLIA U 3BE3/1. DTallbl )KM3HU 3BE3.

Mnineunsiii [lyte — Hama 'anaktuka. [lonoxxenue u nBuxkenune ConHua B [Manaktuke. Tunbsl ramakTuk.
Pannoranaktuku u kBazapsl. UEpHbIE ABIPHI B SAPAX TAIAKTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa06uma. Pa3oeranue ranaktuk. Teopus bombiioro B3pbiBa.
PenukToBO€ n3nyueHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménnsie npo0iaeMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaGmioienust HEBOOPY:KEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHUN IS
ompesieNieHus] TMOJIOKEHU HEOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3fus (CeBepHOro
MOJIyIIapUs U IPKHUE 3BE3/bI.

Habmonenus B reneckon Jlynsl, mianer, Mieunoro [Tytu.

O0o0maroniee nOBTOPEeHUE

Ponb Gu3MKM U acTpOHOMHUHM B SKOHOMHUYECKOH, TEXHOJOTHYECKOM, COIMAIbHON M 3TUYECKOH cdepax
JIeSTeTLHOCTH YeJI0BEKa, POJIb U MECTO (PM3MKU M aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHPA, POJb
busnyeckoil Teopuu B (POPMHUPOBAHUM MPEACTABICHUN O (PU3UYECKONW KapTHHE MHUpPA, MECTO (PU3UUYCCKOM
KapTUHBI MUpa B 00IIEM psTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUIN O IPUPOIE.

MexnpeanmeTHblie CBSI3U

Nzydenne kypca ¢usuku 6a30BOro ypoBHsS B 11 Kjacce OCYIIECTBISCTCS C YYETOM COACPKATEIBHBIX
MEXKIPEMETHBIX CBSI3€H ¢ KypcaMy MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle noHsmus, CBI3aHHBIE C U3yYEHUEM METOJ0B HAyYHOTO IMO3HAHUSA: SIBIICHUE, HAyYHBIH
daxrt, runotesa, Gpusndeckast BeIMYUHA, 3aKOH, TEOPUs, HAOI0IeHUE, YKCIIEPUMEHT, MOJICTUPOBAaHHE, MOJIEINb,
U3MEpPEHHUE.

Mamemamuxa: pelieHUE CHUCTEMbl YPaBHEHM, TpUTOHOMETpUYecKue (GYHKIUH: CHHYC, KOCHHYC,
TaQHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKICCTBO, BEKTOPHI U UX MPOCKIIMU HA OCH KOOPJIUHAT,
CIIOKEHHE BEKTOPOB, MPOU3BOAHBIC DJIIEMEHTApHbIX (YHKIMA, MPU3HAKU TOAOOUS TPEYroJIbHHUKOB,
oTIpeJieNIeHue TIJIOMIA TN IIOCKUX (puryp u o0bpEma Ted.

Buonocus: snekrpudeckue SBICHUS B KUBOUM MpHpone, KojebaTeabHble ABHKEHUS B JKUBOM MpUPOJE,
ONTUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE, IEUCTBUE PAIUALIUU HA KUBBIE OPraHU3MBI.

Xumus: CTpoeHHME aTOMOB M MOJEKYJ, KpUCTaUIMYeCKash CTPYKTypa TBEPIBIX TeEl, MEXaHU3Mbl
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKHU, CTIEKTPAIbHBIN aHAIH3.

l'eocpaghus: MarHuTHBIE MOJIOCA 3€MIIM, 3AJIEKU MAarHUTHBIX PYZ, (GOTOCHEMKA 3€MHOW MOBEPXHOCTH,
MIpeICKa3aHNe 3eMJIETPSICEHUM.

Texnonozus: TMHUN JIEKTPONEpEIay, FEHEPATOP MEPEMEHHOIO TOKA, AJIEKTPOJBUTaTENb, MHAYKINOHHAS
nedb, pagap, pPagUoNpPUEMHHK, TEIeBU30p, aHTeHHa, TeiedoH, CBU-meub, NPOEKIMOHHBIA ammapar,
BOJIOKOHHAsI ONITUKA, COJTHEUHas Oarapes.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBHIEI'O OBPA3OBAHUSA
OcBoenue yuyebHoro npeamera «@Du3uka» Ha ypoBHE cpelHero oomero oopa3oBanus (0a30BbIi ypOBEHD)
JOJDKHO  OOECHeYUTh JIOCTHIKEHHE CJEIYIOIUX JIMYHOCTHBIX, METANpeIMEeTHbIX M HpPeAMETHBIX
00pa3oBaTeNbHBIX PE3YJIbTATOB.
JINYHOCTHBIE PE3YJbTATbHI
JInuHOCTHBIE pe3yNbTaThl OCBOEHUS yueOHoro mpenMera «@Pu3uka» ITOJKHBI OTpa)kKaTh TOTOBHOCTb M
CHOCOOHOCTh O0YyYaloIMXCS PYKOBOACTBOBAThCA C(HOPMHUPOBAHHON BHYTPEHHEH MO3MIMEH JIHMYHOCTH,
CHUCTEeMON IIEHHOCTHBIX OpHEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUI, COOTBETCTBYIOIIUX
TPAJULMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBA, pPACHIMPEHHE IKU3HEHHOTO OIbITa M  OIBITa
NeSITETPHOCTH B TIPOIECCe peaM3allii OCHOBHBIX HAIPABICHHH BOCHHUTATEILHOW NEATEIHHOCTH, B TOM
YUCIIe B YACTH:
1) rpaxaaHckoro BOCHHMTAHHMSI: CHOPMUPOBAHHOCTH TPAXKIAHCKOW TMO3UIMK OOydYaromerocs Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCHICKOTO OOIECTBA; MPUHATUE TPAJAUIIMOHHBIX O0IEUYETOBEYECKUX
FYMaHUCTUYECKUX M JIEMOKPATHUYECKUX LIEHHOCTEW; TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTH B
UHTEpecax rpa)1aHCKOro o0IIecTBa, y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aliu;
YMEHHE B3aHMOJCICTBOBATh C COLMAIbHBIMU MHCTUTYTaMU B COOTBETCTBHHM C HX QYHKIUSIMU H
Ha3Hau€HHEM; TOTOBHOCTb K T'YMaHUTAapPHOH U BOJIOHTEPCKOH J1eATETbHOCTH;
2) NATPHUOTHYECKOT0 BOCHHUTAHMA: CHOPMHUPOBAHHOCTH POCCHUCKON TIpa){TaHCKOW HIECHTHYHOCTH,
NaTpUOTH3Ma; IICHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM, JIOCTHKEHUSAM POCCHMCKHUX yUEHBIX
B 00J1acTH (DU3UKH U TEXHUKH;
3) MYXOBHO-HPAaBCTBEHHOr0 BOCIHMTAHMA: CHOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS, ITUYECKOTO
MOBE/ICHHUS; CIIOCOOHOCTh OLIEHMWBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JIEATEIBHOCTH Y4EHOTO; OCO3HAHUE JINYHOTO
BKJIaJ[a B IOCTPOEHHE YCTOWYMBOTO OyIyIIETO;
4) 3CTeTH4YeCKOr0 BOCHUTAHMA: JCTETUYECKOEC OTHOIICHHE K MHpPY, BKIOYas 3CTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO PUZNUECKON HayKe;
5) TpyaoBOro BOCHHTAHHUSI: UHTEPEC K pa3IM4HbIM cepaM NpodecCHOHATBHOW NESTEIBHOCTH, B TOM
YUCJIe CBSI3aHHBIM C (DM3UKON M TEXHUKOH, YMEHHE COBEpIaTh OCO3HAHHBIA BBIOOp Oyaymiel npodeccuu u
peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHbIC IUIaHBI; TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHHUIO U
caMmo00pa3oBaHMIO B 00J1acTH (DU3UKH HA TIPOTSHKCHUHU BCEH KU3HU;
6) 3K0JI0THY€ECKOT0 BOCIHTAHMSA: C(DOPMUPOBAHHOCTD IKOJIOTHIECKOH KYJIBTYPbI, 0CO3HAHUE TII00AILHOTO
XapakTepa SKOJIOTMUeCKUX Mpo0JieM; TUIaHUPOBaHKUE U OCYIIECTBICHUE JCHCTBUI B OKpYsKalollel cpejie Ha
OCHOBE 3HAHUS LeJNeld YCTOHYMBOTO pa3BUTHs YEJIOBEYECTBA; pACIIMPEHUE ONbITa JESITEIbHOCTH
9KOJIOTHYECKOM HANpaBICHHOCTH Ha OCHOBE UMEIOIUXCS 3HAHUM 10 (PU3UKE;
7) 1eHHOCTH HAYYHOr0 TO3HAHMA: CQHOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIECTO
COBPEMEHHOMY YpPOBHIO Da3BUTHUS (U3NYECKON HAayKH; OCO3HAHHE ILIEHHOCTH HAyYHOU JeATENbHOCTH,
TOTOBHOCTB B TPOIIECCE U3YUEHUS (PU3UKU OCYIIECTBIIATH MPOEKTHYIO M MCCIEI0BATEIBCKYIO NESTETbHOCTD
WHAUBHUIYAJIbHO U B TPYIITIE.
METANPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTe/IbHbIC YHMBepPCAIbHbIE yUeOHbIe AeiicTBUS
Ba3oBble Joruveckue AeiiCTBUSI: CAMOCTOSTENHHO (OPMYIHPOBATH M aKTyalU3UpPOBaATh MpoOiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE; OMpPENeNsaTh IeNd JeATeNIbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUU UX
JOCTUKECHHUS; BBIABIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pACCMATPUBAEMBIX (DU3HUECKUX SIBICHUSIX;
pa3pabarbiBaTh IUIaH peIIeHUs TpoOJIeMbl C Y4E€TOM aHalIM3a WMEIOMIMXCS MaTepHalbHBIX U
HEMaTepUATbHBIX PECYPCOB; BHOCUTh KOPPEKTUBHI B ACSITEIHLHOCTD, OLICHUBATH COOTBETCTBUE PE3YyIbTATOB
IeJISIM, OIICHWBATh PUCKH TOCIEACTBUIN NEATEIFHOCTH; KOOPJUHUPOBATH M BBHIMOIHATH PAOOTy B YCIOBHUSIX
pealbHOT0, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS; Pa3BUBATh KPEATUBHOE MBIILICHUE MIPU
pEIIeHIH KU3HEHHBIX TTPOOIEeM.
ba3oBble ucciieqoBaTeIbCKHe 1€CTBUA. BIAJeTh HAYYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMHU MOHITHSIMH U
MeToaMu (PU3NYECKON HAyKH; BIIaJETh HABBIKAMH Y9€OHO-HCCIIEI0BATEIBCKON M IIPOCKTHOM NESTEILHOCTH
B 00J1aCTH (PM3UKHU, CTIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOMCKY METOAOB pPEIICHUs 3a7ay
(U3UIECKOTo COAepKAaHUs, TPUMEHEHHIO PAa3IMYHBIX METOOB IO3HAHHS, BIAJCTh BHIAMHU JCSITEIHHOCTH



10 TIOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEPIPETAIlNH, MPEOOpa30BAHUI0 M TPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CUTYalMsX, B TOM YHUCIIE NpPU CO3AaHUU Y4YEOHBIX MPOEKTOB B 00JACTH (PU3UKHU; BBISABIATH
NPUYHHHO-CIICJICTBEHHBIC CBSI3M M aKTYAJIM3UPOBATh 3aj1ady, BBIABHIaTh TUIIOTE3y €€ pEIICHUs, HaAXOIUTh
apryMEHTBl Ul JI0Ka3aTelIbCTBA CBOMX YTBEP)KACHWI, 3a/aBaTh IMapaMeTpbl W KPUTEPHU PEIICHUS;
aHAM3UPOBATh IIOJNyYCHHBIE B XOJE pEIISHHs 3aJa4yd pPe3yibTaThl, KPUTUYECKH OICHUBATH WX
JIOCTOBEPHOCTb, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX; CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE
3a7a4u B 00pa30BATEIbHON NEATSIHFHOCTH, B TOM YHCJE MPH W3Y4YeHUHM (DU3HMKH, JaBaTh OIEHKY HOBBIM
CUTYyallUsM, OLICHUBATh NMPUOOPETEHHBIM OMBIT; YMETh MEPEHOCUTh 3HAHUS MO (PU3HMKE B MPAKTHUECKYIO
00J1aCTh JKU3HEACATEIIPHOCTH; YMETh HHTEIPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JacTeil; BBHIABHIaTh
HOBBIE UJIeH, TIPeAJIaraTh OPUTrHHAIBHBIC MTOAXO0/Ibl M PEIIEHUS; CTABUTH MPOOJIEMBI U 33/1a4H, JOMYCKAOLIIe
QIbTEPHATHBHBIC PEIICHHSL.
Pa6ora ¢ undopmanmeii:
BJIAJICTh HABBIKAMH TIOJXYYCHHUS WHPOpPMANUU (U3NIECKOTO COJCPKAHUS W3 MCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOSITENIbHO OCYILECTBJIATh IIOUCK, AaHaJHM3, CHUCTEeMATU3aLMI0 M HHTEpIpeTanuio HH(GOpMaIH
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS;
OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;
UCIIOJIB30BaTh CPENICTBA WH(POPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHH B PEIICHUU KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX M OPTaHU3aIl[MOHHBIX 337ad C COOJIOZCHHEM TpeOOBaHUN SPrOHOMHMKH, TEXHHUKH
0€30MaCHOCTH, THTHEHBI, PeCypcoCcOepe eHHUs, MPABOBBIX M ITHUYECKUX HOPM, HOPM HH(POPMAIIMOHHOMN
0e30I1acHOCTH;
CO3l1aBaTh TEKCTHI (PU3UYECKOTO COACPIKAHUS B Pa3IMUHBIX OopMaTax ¢ y4ETOM Ha3HAYCHUST HHPOPMALIAU U
IIEJICBOM ayTUTOPUH, BBIOMpAsi ONTUMAIbHYIO (JOPMY MPEACTABICHUS H BU3YyaJIN3aLIUH.
KoMMyHHKAaTHBHBIE YHHBepPCAJIbHbIE yUeOHbIe qeiicTBHUA:
OCYILECTBIISATH OOIIEHHE HAa YpOKaX (PU3UKU U BO BHEYPOUHOM EATETHHOCTH;
pacrio3HaBaTh NPEANOCHITKH KOH(MIMKTHBIX CUTYalluid U CMATYATh KOH(IJIUKTEI,
Pa3BEPHYTO M JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;
MIOHUMATh U MCIIOJIF30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ HHIMBHIyaIbHON pabOTHI;
BBIOMPATh TEMAaTHKy W METOJbl COBMECTHBIX JEHCTBHH C y4éTOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH
Ka)XJIOTO WIEHA KOJUIEKTUBA;
NPUHUMATh 1M COBMECTHOW JIeATENIbHOCTH, OPraHW30BBIBATH M KOOPIMHHPOBATH JEHCTBHA MO €&
JOCTIDKEHUIO: COCTaBIIATh TUTAH JICHCTBHMA, pacpelessITh POIH C YIETOM MHEHUH YYaCTHHKOB, OOCYXKIIATh
pe3yabTaThl COBMECTHOW PabOTHI;
OIICHMBATh KA4YeCTBO CBOEro BKJI3Ja M KaXKJIOTO YYacTHHKAa KOMAaHIsl B OOIMH pe3yibTar IIo
pa3pabOTaHHBIM KPUTEPHUSIM;
npejyiaraTh HOBBIE TPOEKTHI, OICHHBATH HJCH C TO3WIMH HOBU3HBI, OPHUTHHAIBHOCTH, MPAKTHYECKOH
3HaYMMOCTH;
OCYIIECTBIISATH MMO3UTHBHOE CTPATETUYECKOE TIOBEJCHUE B PA3JIMYHBIX CUTYAIUSIX, MIPOSBISATh TBOPUECTBO H
BOOOpakeHue, ObITh HHUITUATHBHBIM.
PeryasiTuBHBbIe yHMBepcaabHble y4eOHbIe AeiicTBUS
Camoopranu3anusi:
CaMOCTOSITENIbHO OCYILIECTBIIATh TI03HABATEILHYIO JEATEIBHOCTh B 00JacTH (U3WKH M acCTPOHOMUH,
BBISIBIISATH MPOOJIEMBI, CTAaBUTH B (DOPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABIISITh IUIAH PEIICHUS PAcuYETHBIX M KayeCTBEHHBIX 3a/1a4, TUIAH BBIMOJHEHHUS
NPaKTUYECKOH pabOThI C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOBMOXKHOCTEH M NIPENIOUYTCHUIA;
JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;
pacuIMpsATh pAMKH Y4€OHOTO TpeIMETa Ha OCHOBE JIMUHBIX MPEIMOYTCHUH;
JieNiaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHE;
OLICHUBATh MIPHUOOPETEHHBIN OIIBIT;
CHO0COOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO SPYAULIUHU B 001aCTH (PU3UKH, TIOCTOSIHHO MOBBIIIATH CBOM
00pa3oBaTeNbHBIN M KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIM HHTEJVIEKT:
JlaBaTh OILIGHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE
pE3yIbTATOB LETISIM;



BJIAJICTh HABBIKAMU MO3HABATEILHON pe(IIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA W MBICITUTEIBHBIX
IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM;

UCTIOJIB30BaTh MPUEMBI peIICKCHU ISl OIICHKH CUTYAINH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PELICHUS [0 UX CHIKEHHIO;

NPUHUMATh MOTUBBI U apT'YMEHTHI JJPYTUX MIPHU aHATTN3E PE3yJIbTaTOB JACATEILHOCTH;

NPUHUMATB ce0sl, TOHMMasi CBOU HEIOCTATKU M JOCTOUHCTBA;

PUHUMATh MOTHUBBI U ApIYMEHTHI JPYTUX MPU aHAJIM3€ PE3yJIbTaTOB JIEATEIbHOCTH;

IPU3HABATh CBOE MPaBO U MPaBO JAPYTUX Ha OMIMOKH.

B nporuiecce 10CTMXKEHUS TMUHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTrPaMMBbl 110 (PU3UKE IS YPOBHS CPEIHETO
o0riero oopazoBaHus y 00y4arOMIUXCsl COBEPIICHCTBYETCS SMOLMOHAIBHBIN MHTEIUIEKT, MPEANOaratoniii
c(hOopMUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIONIETO0 CHOCOOHOCTh IIOHMMAaTh CBOE SMOIMOHAIBHOE COCTOSHUE, BHJIETb
HaIpaBJICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIILHOM Cephl, OBITh YBEPEHHBIM B ceO€;
CaMOPETyJIMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJIEHUE, CIIOCOOHOCTh a/IallTUPOBATHCS K SMOIMOHAIbHBIM MU3MEHEHHSIM U MPOSIBISITH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTpEHHEHl MOTHBAllMM, BKIIOYAIOUIEH CTpeMJIEHHE K JIOCTIDKEHUIO LEId M YyCIeXy, OINTHMHU3M,
MHHUIIMATUBHOCTh, YMEHUE IEHCTBOBATh UCXO/s U3 CBOMX BO3ZMOXKHOCTEH;

SMIIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE IPYTHX, YUUTBHIBATh €r0 MpHU
OCYILECTBIICHUH OOIICHUS, CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIHOCOOHOCTh BBICTPAWBaTh OTHOLIEHUS C JPYTUMH JIOAbMH,
3a00TUTHCS, IPOSIBIIATH UHTEPEC U pa3periaTb KOH(PIUKTHI.

NNPEJMETHBIE PE3YJIbTATbBI

K konmy oOywenus B 10 kJjiacce mpeaMeTHbIE pe3y/lbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh
c(hOpMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHUIA:

JIEMOHCTPHPOBATh Ha MPHUMEPAX POb U MecTO (pu3MKH B (POPMUPOBAHUN COBPEMEHHOW HAYYHOU KapTHHBI
MHpPA, B pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOU eI TEILHOCTH JIIOIEH;

YUUTBIBATh IPAHUIIBI IPUMEHEHUS N3YUYEHHBIX (PU3NYECKUX MOJEJICH: MaTepuaibHas TOUKa, HHEpIHaIbHAas
cucTeMa OTC4€Ta, aOCOJIOTHO TBEPAOE TENO, WJICANbHBINA Ta3, MOJEIH CTPOCHHS Ta30B, KUAKOCTEH U
TBEPBIX TEJ, TOUCUHBIN SIEKTPUUESCKUN 3aps/l PU peIIeHUH (pU3nIecKux 3a1ay;

pacnio3HaBath (u3MUYecKkue sBIEHUS (TIPOIECCH) W OOBSACHATHP WX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KMHETHUECKOM TEOpUHM CTPOEHHUS BELIeCTBA M IJIEKTPOJUHAMUKU: pPaBHOMEpPHOE H
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE ABUKEHHE, CBOOOJHOE TMaJleHUE TeN, JBWKEHHE MO OKPYKHOCTH,
UHEpIHs, B3auMoeiicTBue tei, quddysus, OpoyHOBCKOE IBUKEHUE, CTPOCHUE KUAKOCTEH U TBEPABIX TET,
U3MEeHeHue 00bEMa Tel MpHU HarpeBaHUU (OXJIAXKICHHH), TETNIOBOE PaBHOBECHE, HCIApEeHUE, KOHCHC CalHs,
IUIaBJICHHUE, KPHUCTAUTU3AIMs, KHUIIEHHWE, BIAXXHOCTh BO3/AyXa, MOBBIIIEHHWE MaBICHHUS Ta3za IpPH €ro
HarpeBaHUU B 3aKPHITOM COCYyJE, CBSI3b MEXKIy IapaMeTpaMu COCTOSHHUSI Ta3a B H30Ipolleccax,
AJIEKTpU3alLUs TeJl, B3aUMOJEHCTBHE 3apsi/10B;

OMKCHIBATh MEXaHMYECKOe [BIKEHHE, UCMHOJb3ys (U3MUECKHe BEIMYMHBL: KOOpAHMHATA, MYTh,
NEpEMELIEHUE, CKOpPOCTb, YCKOpEHHE, Macca Tejla, CWIa, HMIIYJIbC Tejla, KHHETHYecKas >SHEpIus,
NOTEHIMANIbHASL SHEPTUs, MeXaHudyeckas paboTa, MexXxaHHMYecKas MOIIHOCTh; MPH OMUCAHUH MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIONB3YEMBIX BEIUYMH, MX OOO3HAYCHHS W EAMHUIBI, HAaXOIUTh
(dbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUUHY C IPYTUMH BETMYMHAMU;

OTMKCHIBATh U3YUYEHHBIE TEIJIOBBIE CBOICTBA TEN U TEIUIOBBIC SBIICHUS, UCTIOIB3YS (U3MUYECKUE BEITHMYUHBI:
JaBIIEHUE Ta3a, TEMIIEpaTypa, CpEeAHss KUHETWYEeCKas ODHEPrusi XaOTHYECKOTO MIBIKECHHS MOJIEKYJ,
CpeIHEKBaIpaTUYHasi CKOPOCTh MOJEKYJ, KOJIWYECTBO TEIUIOThI, BHYTPEHHSs HHEprusi, pabora Trasa,
KOO PHUIMEHT TOJE3HOrO JAEHCTBHS TEIUIOBOTO JIBUTATeNsl; IMpPH ONWCAHWM NPABWIBHO TPAKTOBAThH
(bu3NYeCKuil CMBICT HCHONB3YEMBIX BEJIMYUH, WX OOO3HAYEHUS U EAWHMIIBI, HAXOIUTh (QOPMYIIBL,
CBSI3BIBAIOIINE JTAHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BETHUHMHAM;

OMKCHIBATh HM3YyUEHHBIE SJICKTPUYECKHUE CBOMCTBA BEIIECTBA M DIEKTPUYECKHE SBIEHUS (TMPOIIECCHI),
UCTIONB3Ysl (pU3MUECKUE BEIMYMHBL: AJIEKTPHUECKUI 3apsill, SJIEKTPHUUECKOE TI0JIe, HANpPSHKEHHOCTH MOJI,
NOTEHIIMA], PAa3HOCTb MOTEHIMAJOB; IPU OINUCAHUM TNPABMIBHO TPAKTOBaTh (DU3UYECKUHA CMBICI



UCIIOJIBb3YEMBIX BEIUYHMH, WX OOO3HAYCHUS W CIUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINEC JTaHHYIO
bu3NYECKYIO BEIMYUHY C IPYTUMU BEIMYNHAMU;

AHAIM3UPOBATh (PUINUYCCKUE TIPOICCCHl M SBJICHHS, MCIOJB3Ys (DM3MUSCKHUE 3aKOHBI M IPUHITUIBL 3aKOH
BcemupHoro Tsarotenus, |, 1l u Il 3akonsr HpioTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW HYHEPruu, 3aKOH
COXPAaHCHUS WMITYJIbCA, MPUHIUI CYIEPIIO3UIUN CHJI, TPUHIIUI PAaBHONPABHS HHEPIHAIBHBIX CHCTEM
0TCU€Ta, MOJEKYISIPHO-KUHETHUECKYI0 TEOPHIO CTPOCHHS BEIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CpPEAHEH
KHHETHYECKOW DHEPTUU TEIUIOBOTO JBUKEHHUS MOJIEKYJ ¢ aOCOJIOTHOW TeMIepaTypou, NMEPBBIM 3aKOH
TEPMOJMHAMUKH, 3aKOH COXpPAaHEHHUS DJEKTPHUUECKOro 3apsaa, 3akoH KyloHa, MpU 3TOM pa3nuyvarh
CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHWE M YCIOBUSA (TpaHUIbI, OOJIACTH)
MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPHUHIIMITEI JIEHCTBUS MAIUH, MPHOOPOB M TEXHUYCCKUX YCTPOWCTB; pa3jinyarh
YCIIOBUS MX O€30MMaCHOTO UCTIOIh30BaHUS B TIOBCETHEBHOM KU3HU;

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (U3MYECKUX SIBJICHUM M MPOLIECCOB C HCIOJIb30BAHUEM
OpSMBIX U KOCBEHHBIX H3MEPEHHH, MpH 3TOM (HOpMyIHpoBaTh MpolieMy/3aiady M TUIOTE3y y4yeOHOTro
JKCIIEPUMEHTa, coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO OOOpyIOBaHUS, MPOBOAUTH OMNBIT U
dbopMyITUpOBaTh BHIBOJIBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHbIE M3MEpPEHUS (PU3MUECKUX BEITUYMH, IIPU ITOM BHIOMPATh ONTHUMAJIbHBIH
Croco0 M3MepeHus U UCIIOIh30BaTh U3BECTHBIE METOIbI OIICHKH MOTPEITHOCTEN H3MEPEHU;

UCCJIEJIOBATh 3aBUCUMOCTU MEXAY (PU3MUECKUMU BEIMYMHAMHU C MCIIOJIb30BAaHUEM MPSAMBIX U3MEpPEHUH, Npu
9TOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATh PE3yIbTaThl MOITYYCHHOH 3aBUCUMOCTH (PU3UIECKUX
BEJIMYMH B BUJE TaOIUIl U TpaduKOB, A€JaTh BHIBOBI IO Pe3yIbTaTaM UCCIIEI0BaAHUS;

coOmoaTh mpaBuia O€30MacHOTO TpyJda NpU MPOBEACHUH HCCIENOBAaHUH B paMKax y4eOHOTro
JKCIIEPUMEHTa,  y4eOHO-UCCIIEOBATeNIbCKOM U NPOEKTHOM  NEATEIbHOCTH C  HCHOJIb30BAaHUEM
U3MEPUTENLHBIX YCTPOUCTB U JIA0OPATOPHOTO 00OPYIOBAHMUS;

pemaTe pacuéTHbIe 3a7aud C SBHO 33JaHHON (M3MUYECKON MOJEbI0, UCHONB3Ys (PU3MUECKHe 3aKOHBI U
MPUHIIUIBI, HA OCHOBE aHajIN3a YCJIOBHS 3aJladdl BBHIOMPATh (PU3NYECKYIO MOJEIb, BBIACIITH (hU3HUECKUE
BEJIMYMHBI U (HOpMYIbI, HEOOXOTUMBIE ISl €€ pelieHusi, MPOBOAUTh PAacUYEThl U OLEHUBATH PEATbHOCTD
MOJTy4YEHHOTO 3HaUCHUsI (PU3HUECKON BEIIMIMHBL;

pelaTh KauyeCTBEHHbIE 3aJlauM: BBICTPAUBAaTh JIOTUYECKH HENPOTHUBOPEUMBYIO IIETIOYKY PACCYKICHHM C
OTIOPO¥ Ha U3yUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PH3UYECKUE SBICHUS;

UCIOJIb30BaTh MPU PEIICHWH Y4eOHBIX 3a7auy COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHHU JJIsi MOUCKa,
CTPYKTYpUPOBAHHUS, WHTEPIPETANMA W TPEICTABICHUS YYEeOHOW W HAyYHO-TIOMYJISpHOW WHGOpMAaIuHy,
MOJTy4YE€HHOW M3 Pa3INYHbIX HCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyl0 HH(OPMAIIHIO;
MPUBOIUTH IPUMEPHI BKJIA/1a POCCHICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE
MPOLIECCOB OKPYXKAIOLIETO MHUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONB30BaTh TEOPETUYCCKUE 3HAHUS M0 (PU3UKE B TIOBCETHEBHOM XKU3HU JJIsi oOecrieueHus: 0€30MacHOCTH
npu oOpalleHruu ¢ MPUOOpaMH U TEXHUYECKUMH YCTPONUCTBAMHU, [Tl COXPAHEHUS 30POBbsSl U COOMIOACHUS
HOPM 9KOJIOTHYECKOTO TOBEICHUS B OKPYKAIOIIEH cpee;

paboTaTh B TpYyIe C BBHIMOJHEHHEM pA3IMYHBIX COIMANBHBIX pOJeH, MIaHHUpOBaTh PabOTy TPYIIIIHI,
paIMoOHATIBbHO paclpeeNiaTh O0S3aHHOCTH W IIAHUPOBAThH JCSATEIHLHOCTh B HECTAHAAPTHBIX CHTYAIUSX,
aJICKBAaTHO OIICHUBATh BKJIAJl KaXKJIOTO U3 YYACTHUKOB TPYIINBI B PEHICHUE PacCCMAaTPUBAEMOM MTPOOIEMBI.

K konmy oOywenuss B 11 KJacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE OJDKHBI OTpakaTh
c(OpMUPOBAHHOCTh Y OOYYaIOIIUXCSI YMEHUI: IEMOHCTPUPOBATh Ha MpHUMEpax poiib U MECTO (U3UKH B
(dbopMUPOBaHNUY COBPEMEHHOW Hay4YHON KapTUHBI MHUPA, B Pa3BUTHH COBPEMEHHON TEXHUKU U TEXHOJIOTHIA, B
MPAKTHYECKON JCSITEILHOCTH JIFOJCH, IETOCTHOCTh M €IUHCTBO (PM3UYECKONW KApTUHBI MHpPA; YYUTHIBATH
TPaHUIBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJENCH: TOUEeYHBIH SIEKTPUUECKH 3apsij, Jyd CBeTa,
TOYCYHBI MCTOYHUK CBETa, SACpHAS MOJCIh aroma, HYKIOHHAas MOJIEJIh aTOMHOTO sJipa TPH pPEHICHHH
dbusnyeckux 3aad; pacro3HaBaTh (QU3MUYECKHe SBICHUS (IMPOIECCHh) U OOBICHATh MX HA OCHOBE 3aKOHOB
JIEKTPOIMHAMUKH W KBAHTOBOW (DH3HMKU: AJIEKTpUIECCKask IPOBOJAUMOCTh, TEIJIOBOE, CBETOBOS, XHMHUYECKOE,
MarHUTHOE JEWCTBUA TOKa, B3aMMOJCICTBHE MArHUTOB, DSJEKTPOMAarHUTHAas WHIYKIUS, JeicTBHE
MarHUTHOTO ITOJISI HA TIPOBOJIHUK C TOKOM M JABWKYIIHMICS 3apsif], JICKTPOMArHUTHBIC KOJICOAHUS W BOJIHEI,
NPSIMOJIMHEMHOE PacHpOCTpaHEHUE CBETa, OTpaKEHUE, MpelomiieHue, UHTepdepeHius, TUdpakuus u



MOJISIpU3aIisl CBETa, MUcCIepcust cBera, (poroanekTpuueckuii 3¢dext (Ppororddexr), cBeToOBOE HaBICHHE,
BO3HMKHOBEHHUE JTMHEWYATOr0 CIIEKTPa aToMa BOJOPOa, ECTECTBEHHAsA U MCKYCCTBEHHAs! PaJMOAKTUBHOCTD;
OIMCHIBATh M3yYCHHBIC CBOICTBA BEIIECTBA (DJICKTPHUUECKUE, MAarHUTHBIC, ONTHUECKUE, AICKTPHUECKYIO
OPOBOJUMOCTb PA3JIUYHBIX Cpel) U 3JICKTPOMArHUTHBIC sBIEHHS (TPOLIECCHI), UCMONB3YS (usnueckue
BEJIMYMHBL: SJICKTPUIECKUH 3apsl, CHIa TOKA, JIEKTPHUECKOE HAMPSHKEHUE, dJICKTPUIECKOE CONPOTUBIICHHE,
pPa3HOCTh MOTEHIINATIOB, JIEKTPOABMKYIIAs CHIa, paboTa TOKa, MHIAYKIMS MarHUTHOTO TOJs, CHila AMIiepa,
cuna JlopeHlla, WHAYKTUBHOCTh KAaTyIIKH, JHEPTUs SJICKTPUYECKOTO W MAarHHTHOTO TIOJICH, MEPUOI H
qyacToTa KOJeOaHMH B KoyieOaTeNbHOM KOHTYpe, 3apsi M CUjla TOKa B IpoIecce I'apMOHHYECKUX
AJIEKTPOMArHUTHBIX KoJieOaHWH, (POKYCHOE pacCTOSIHHE W ONTHYECKas CWila JIMH3BI, IPH OIHCaHUH
MPAaBIJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCHOJIb3YEMBIX BEIUYHMH, MX OOO3HAUCHUS W €IMHHUIIBI,
yKa3bIBaTh ()OPMYITBI, CBS3BIBAIOIINE JAHHYIO (PH3MUECKYIO BEJTMUUHY C IPYTUMH BETMINHAMI,

OIMCHIBATh M3YYEHHBbIC KBAaHTOBBIC SBJICHHS M IPOLECCHI, UCHOIb3Ysd (U3UUECKHUE BEIHMUUHBI: CKOPOCTb
AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETa, JHEPrUsl M MMITYJIbC (DOTOHA, TEPHOA
MoJTypacmnajia, YHEPTHsi CBSA3M aTOMHBIX sJIep, IPU OMHUCAHWUU MPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICI
UCTIOJIB3YEMBIX BEJIMYHMH, WX O0O3HAueHHs] W EAMHUIBI, YKa3biBaTh (POPMYIIbI, CBSI3BIBAIOIIUE JTAHHYIO
(GU3NYECKYIO BEIMYUHY C APYTUMU BEIMUYWHAMU, BBIYUCIISATH 3HaYeHHE (PU3NUEeCKON BETHUMHBI,
aHAM3UPOBaTh (PU3MUYECKHE MPOIECCH M SBICHHS, MCIOJB3YS (U3UYECKUE 3aKOHBI M MPHHIUIBL: 3aKOH
Owma, 3aKOHBI TOCJIEIOBATEIBHOTO M MapajIeIbHOTO COEIMHEHHs MPOBOJHMKOB, 3akoH JIxoymns—Jlenua,
3aKOH 3JICKTPOMAarHUTHOW MHAYKIINH, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPAaHEHHS CBETA, 3aKOHBI OTPAKCHHS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEHHE DiHIITeHHa 11 poTor(deKTa, 3aKOH COXpaHEHUS SJHEPTUH,
3aKOH COXpaHEHHsI UMITYJIbCa, 3aKOH COXPAHEHUS AJIEKTPHUECKOTO 3apsifia, 3aKOH COXPAHEHHS] MacCOBOTO
yrcia, noctynatsl bopa, 3aKoH paJuoakTUBHOTO paclaja, PU 3TOM Pa3INyaTh CIOBECHYIO (pOpPMYINPOBKY
3aKOHa, €r0 MaTeMaTHIeCKOEe BHIPAKEHHE U YCIIOBHS (TPaHUIIBI, 00JIaCcTH) MPUMEHUMOCTH;

OTIpeNIeNIATh HalpaBJIeHUEe BEKTOPAa WHAYKUMU MAarHUTHOTO TIOJI MPOBOJHHUKA C TOKOM, CHJBI AMmepa H
cuitel JIOpeHIia; CTpOUTh U ONMCHIBATH H300paXKEHHE, CO37[aBaeMOe TNIOCKUM 3€PKaJioM, TOHKOW JIMH30H;
BBITOJIHATh AKCIEPUMEHTHI 110 HCCIEAOBAHHIO (U3NYECKUX SBICHUH U MPOIECCOB C HCIOJIb30BaHUEM
MPSMBIX M KOCBEHHBIX M3MEpPEHU: MPH 3TOM (GopMynmpoBaTh mpobiemy/3agady ¥ THUIOTE3y Y4eOHOTo
OKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY M3 IMPEJIOKEHHOrOo O0OpYyIOBaHUS, TMPOBOAWTH OIBIT U
(GOpMyYITHPOBaTh BBIBOJIBI, OCYIIECTBISATh INMPSIMBIE W KOCBEHHBIE M3MEPEHUs (PH3MUECKUX BEIUYHH, IMPH
TOM BBIOMpPATh ONTUMAIBHBIA CIIOCOO M3MEpPEeHHs] U HCIOJIb30BAaTh H3BECTHBIE METOJBI OIEHKH
MOTPEIIHOCTEH M3MEPEHUH; UCCIIeI0BaTh 3aBUCHMOCTH (DM3MUECKUX BEIUYMH C UCIIOIB30BaHUEM TPSMBIX
U3MEPEHUIl: PU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH pe3ybTaThl MOTYYEHHOW 3aBUCHUMOCTH
(GU3NYECKUX BEJMYUH B BHJIE TAOJIUI] U TPAdUKOB, JATaTh BEIBOJIBI IO PE3yJIbTaTaM HUCCIICAOBAHMS,
coOnronath mpaBuia OE30MACHOTO TpyAa TpU TPOBEACHUHM HCCIENAOBAaHUN B paMKax ydeOHOro
OKCIEPUMEHTa,  Y4eOHO-HCCIEeNOBATEIbCKOW M MPOEKTHOW  JICATENBHOCTH C  HCIOJIh30BAHUEM
U3MEPUTENIBHBIX YCTPOUCTB U J1aOOpaTOPHOrO 000pYNOBaHMS; pelIaTh pacuEéTHbIC 3a/1a4M C SBHO 3aJaHHOM
(GU3NIECKO MOJIENBIO, UCTIONB3Ysl (PU3NUECKHUE 3aKOHBI M MPHHIIUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4M
BBIOMPATh (PU3MUECKYIO MOJIENb, BBIJACIATH (pU3HUecKre BEIMYUHBI M (OPMYJIbI, HEOOXOIMMBIE Ui e
pelIeHHs, IPOBOJUTH PACUYEThI U OLICHUBATh PEATbHOCTD MOTYYSHHOTO 3HAUCHHS (PU3MYECKON BEIIMYHHEI,
pemaTh KaueCTBEHHbIC 3aJlaud: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYMBYIO LEMOYKY PACCYKICHHH C
OMOpPOW Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (DU3MUYECKHUE SIBJICHUS; UCIOJIB30BATH MPH PEIICHUH
y4eOHBIX 3a7ad COBPEMEHHBbIE WH(POPMALMOHHBIE TEXHOJIOTUU JUIsl TOHCKA, CTPYKTYpHPOBAHUS,
UHTEPIPETAIMU M TPEJCTaBICHUS Yy4eOHOW ¥ HAy4YHO-TIONMYJSPHOW WHQPOpPMAIMU, TONYy4YCHHOH W3
Pa3IMYHBIX MCTOYHUKOB, KPUTUYCCKH aHATU3UPOBATh MOJydacMyr0 HH(OPMAIMIO; OOBSCHATH MPUHIUIIBI
NEHCTBUS MAIlMH, TPUOOPOB W TEXHUYECKUX YCTPOWCTB, pa3IU4aTh yCIOBHA WX O€30IacHOTO
UCIIOJIb30BaHUs B TIOBCEHEBHOM JKU3HU; IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE TEXHUKH H
TEXHOJIOTHI{; MCIIOJIb30BaTh TCOPETUUCCKUE 3HAHUS 1O (PU3MKEe B MOBCEAHEBHOM JKU3HHU Ui 00eCHeUeHUs
0€30MacHOCTH MPH 00paIIeHUH C TPUOOPaMU U TEXHHUECKUMH YCTPOMCTBAMH, JUUIsl COXPAHEHHUS 3/I0POBBSI U
COOJIFOJICHHSI HOPM JKOJIOTHYECKOTO TIOBEJICHHS B OKpYIKaloIIel cpelie; paboTaTh B IPYIIE C BBITOJTHEHUEM
Pa3IMYHBIX COIMATIBHBIX POJICH, IIIAHUPOBATH PabOTy TPYIIIBI, PAIIMOHATIBFHO PACTIPEACIST O0SI3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAaHAAPTHBIX CHUTYalUsX, aJeKBAaTHO OLEHUBATh BKJIAJ KaXJOro U3
YYaCTHHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne KoauuecTBO 4acoB
w/n HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI K - DJieKTpOoHHbIE (HU(POBDLIE)
Beero OHTPOJIbHBIE paKkTHuecKHe o pa30BATEILHBIE PeCypehl
padoThI padoThI
Paznen 1. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemariia. 8 1 https://m.edsoo.ru/7f41bf72
bu6mmorexa [JOK
2.2 Jumammia. 13 1 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 Craruka. ! https://m.edsoo.ru/7f41bf72
Hroro no paszuneny 22
Pazgen 2. MOJIEKYJISIPHASI ®U3UKA. TEIIJIOBBIE SABJIEHUSA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TeopUH 6 1 bubmorexa LHOK
' ' https://m.edsoo.ru/7f41bf72
bub6mmorexa [JOK
3.2 ArperaTHble cOoCcTOsTHHS BetmiecTBa. da3oBbie mepexo/Ibl. 8 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.3 OCHOBbI TEPMOAMHAMHKH. 3 1 https://m.edsoo.ru/7f41bf72
Hroro no paszuneny 17
Pasznen 3. OCHOBBI DJIEKTPOJIUMHAMUKHA
bu6mmoreka [JOK
41 IEKTPOCTATHKA, 1 1 https://m.edsoo.ru/7f41bf72
. . bu6mmoreka [JOK
4.2 [TocTosTHHBIN 3NIEKTPUUYECKUI TOK. 13 1 1 https://m.edso0.ru/7f41bf72
Utoro no pazneny 24 1
Paznen 4. IOBTOPEHHUE
Uroro no pazpeny 5
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 5 4
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11 KJIACC

KoanuyecTBo 4acos

Ne JIeKTPOHHBIE (HH(POBHIE)
HaumMeHoBaHUe pa3esioB H TeM MPOTrPaMMbI Konrpoabnbsie  IIpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThl padoThl
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
bu6mmoreka [JOK
1.1 MarnuTHoe nosie. DNeKTpPOMarHuTHasl MHIYKIUS 11 1 3 httos://m.edsoo.ru/7fALc97c
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
bu6mmoreka [JOK
2.1 MexaHHueCKUe U 3JIeKTPOMarHUTHbIE KoJIeOaHHs 9 1 https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.2 MexaHn4yecKkue 1 3J€KTPOMarHUTHbIE BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
Bbu6mmorexa [JOK
2.3 o 10 3
fruka https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 24

Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

3.1 OCHOBBI CHIEITUATBHOM TEOPUH OTHOCUTEIIHHOCTH 4 1

Uroro no pazpeny 4

Pasznea 4. KBAHTOBAS ®U3UKA

Bbu6nmorexa [JOK
https://m.edsoo.ru/7f41c97c

4.1 DJIeMEHThI KBAHTOBOM OITHKH 6 Bubmorexa [IOK
' https://m.edso0.ru/7f41c97c
bu6mmoreka [JOK
+2 CpocHe aos 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE 1pO 5 bubmuoreka [{OK

Hroro no pasneny 15

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



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

/ HaumeHnoBaHue pa3aesioB M TeM NPOrpPaMMbl
n/n

Pazpea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DJIeMEeHTHI ACTPOHOMUU U acTPOYU3UKHU

Uroro no pazpeny
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 O06o0mmatoiee MOBTOPEHHE

Uroro no pazpeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauyecTBo yacoB

Bcero

68

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBIE (HH(PPOBHIE)
o0pa3oBaTe/bHbIE

pecypcbl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c



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

IHOYPOYHOE INNTAHUPOBAHME 10 KJIACC

Ne KoymuecTBo yacos Jarta DJieKTpoHHBIE HH(POBBIE
Tema ypoka
n/n Beero KonTpoJan I[MpakTuyec u3yyeHusi  oOpa3oBaTeibHbIE
Hble padoThI KHe padoThl pecypchl
®uszuka — Hayka o mpupone. Hayunbie mMeTOnbI 1 bubnuoreka [JOK
L MO3HAHUS OKPYKAIOIIET0 MHpa. https://m.edsoo.ru/ff0c32e2
Ponp u wmecto Qusuku B (HopMHUpOBaHHUU 1 bubnuorexa [JOK
2. COBPEMEHHOW HAy4YHOH KapTHHBI MHpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKOHN eATeIbHOCTH JIIOICH.
3 Mexannueckoe jgBmxkeHue. CucremMa oTcuéra. 1 bu6morexa [JOK
' Tpaexropust. [Tyts. [lepemerienue. https://m.edsoo.ru/ff0c3508
4 PaBHOMepHOE MPAMOJIMHEITHOE JBH)KCHUE. 1 bubnuoreka [JOK
' CkopocTh. YpaBHEHHUE JBIKCHUSI. https://m.edsoo.ru/ff0c3620
5 MrHoBeHHass U CpeAHssi CKOPOCTH. YCKOpEHUE. 1 bubmuorexa [IOK
' JIBM>KEHHUE C TIOCTOSHHBIM YCKOPEHUEM. https://m.edsoo.ru/ff0c372e
6. BxogHasi KOHTpoOJIbHAs padoTa. 1 1
7. KunemaTtuka abcoyiroTHO TBEPOTO TeEa. 1 bubmmorexa HOK
https://m.edsoo.ru/ff0c41a6
8. PaBHOMepHOE IBH)KEHUE TOYKHU IO OKPYKHOCTH. 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOc3ada
9 OcHoBHOe yTBepkaeHne Mmexanuku. Cuna. Macca. 1 bubnuorexa [IOK
' Enunuia maccel. [lepsiit 3akoH HeroToHa. https://m.edsoo.ru/ff0c3be8
10.  Bropoii 3akon Hetotona. Tperuii 3akon HetoToHa. 1 ﬁﬁ%ﬁﬁs&%ﬁﬂcsbea
11.  Cwua TsKECTU U CHJIa BCEMUPHOTO TATOTEHUS. 1 bubmorexa LHOK
https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12. | Bec. HepecomocTs. ! https://m.eds«IJ—}:).ru/ff0c39cc
13. Jedopmarust 1 cuisl ynpyrocta. 3akoH ['yka. 1 bubnmoreka [JOK
https://m.edsoo.ru/ffOc3el8
14 Jlabopamopnasn paboma «H3mepenue 1 1
" acécmrocmu npyyxcunoly. Hucmpykmasic no Th
15.  Cwuubl TpeHus. 1 bubamorera [IOK

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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Ne KoummyecrBo yacos Hara JJIeKTPOHHbBIE HU(PPOBLIE
Tema ypoka
n/n Beero KonTpoan [IpakTuuec U3yuyeHusi  oOpa3oBaTelibHbIE
Hble pa0oTbl  KHe padoThI pecypcel
16 Nmnynbe MaTepHaIbHOI TOYKH. 3aKkoH 1 bubmuorexa [JOK
" COXpaHCHHUs UMITYJIbCa. https://m.edsoo.ru/ff0c43d6
17 Mexannueckass paboTa W MOIIHOCTb  CHIIBL. 1 bubmuorexa [IOK
" Dmueprus. Kunetnueckasi SHEprusl. https://m.edsoo.ru/ff0c4502
18 PaGota cumibl TSOKECTM W CWIBI  YIIPYTOCTH. 1 bubmuorexa [JOK
" KoHcepBaTuBHBIE CHIIBI. https://m.edsoo.ru/ffOc461a
19 [ToreHuuanpHast JHeprus. 3aKOH COXPaHCHHUS 1 bubnmoreka [JOK
" JHEpruu B MEXaHHKE. https://m.edsoo.ru/ff0c478c
20. PaBHoBecue ten. [laBiienue. YcioBue paBHOBECHUS 1
KUJKOCTH.
21. O6o6marmuil ypok o teme « MexaHukay. 1
20 KonTposbHast pabora mo teme «MexaHnka». 1 1
23. SI/(I:I-}IIeO:;‘f;iKOﬁ 222;2(;}114%a3Mep1:10He§§JIIﬂeII)<I;i-. 1 bubmorexa LHOK
https://m.edsoo.ru/ffOc4dc2
BpoyHOBCKOE IBHKEHHE.
o4 Cunel  B3aumogeiicTBust  Monekyn. CTpoeHue 1
’ ra3000pa3HbIX, JKUJIKUX U TBEPIBIX TEI.
o5 OcHoBHOE _ YpasHenue MOJIEKYJISIPHO- 1
KMHETUYECKOW TEOPUU Ta30B.
2. Onposenne remeparyp, Smeprnn remmonore 1 Bubmiorexa LIOK
https://m.edsoo.ru/ffOc511e
JBUKEHUS] MOJICKYJT
27.  YpaBHEHHE COCTOSIHUS UCATBHOTO rasa. 1 bubmorexa HOK
https://m.edsoo.ru/ffOc4fde
bubnuoreka [JOK
28. | T'asoBEIc 3aK0mHBI. . https://m.eds<])lo.ru/ff0c570e
Jlabopamopnaa paboma «dkcnepumenmanvHasn
29.  nposepka 3akona Ieit-/Troccakar. Hucmpykmaosic 1 1
no Th
30 Hacpimiennsiii  map. JlaBiaeHue HaChIIIEHHOTO 1 bu6mmoreka [JOK
" mapa. BnaxxHocTh BO3/1yXa. https://m.edsoo.ru/ff0c64d8
31.  CgaoiicTBa xunkocTu. [loBepXHOCTHOE HATSKECHHUE. 1



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde
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Ne KoummyecrBo yacos Hara JJIeKTPOHHbBIE HU(PPOBLIE
Tema ypoka
n/n KonTpoas IMpakTn4yec N3yYeHM s o0pa3oBaTe/ibHbIE
Beero Hble pa0oTbl  KHe padoThI pecypcel
bu6mmoreka [IOK
32.  Kpucrammmueckne u aMop(HBIE TeTa. 1 https://m.edso0.ru/ff0c65£0
bu6mmorexa [JOK
33.  Buyrtpennss sHeprus. Pabota B TepMOIHAMUKE. 1 hitps://m.edsoo.ru/ff0c5952
34 ®a3oBble  MEPEXOAbl. YPaBHEHUE TEIJIOBOTO 1 bubmuorexa [JOK
" Oananca. https://m.edsoo.ru/ff0c6820
IlepBblli  3aKOH  TEpMOAWMHAMUKM U €TI0 bubnuorexa LIOK
35. 1 )
NPUMEHEHHE K H30IPOIIeCCcaM. https://m.edsoo.ru/ff0c5efc
36.  Bropoii 3aK0H TepMOTUHAMUKHI 1 bubnmorexa [TOK
' https://m.edsoo.ru/ff0c6230
37 [Tpunnun peiictBus TeroBbix asurareneit. KI1/] 1 bu6mmoreka [JOK
" TEIUIOBBIX JBUTATEJICH. https://m.edsoo.ru/ff0c600a
38 O6o6marmuii  ypok «MonekynspHas (u3HKa. 1 bubmmoreka [JOK
" TemioBbI€ ABJICHUD. https://m.edsoo.ru/ff0c6938
39 ffl:)/[lgll::c‘;;}:;:{aﬂ pa(ﬁb(l)d?;ma " TermoT:Il:z 1 1 bubmmorexa TIOK
' ’ https://m.edsoo.ru/ff0c6a50
SIBJICHHU .
DJIEKTPUYECKUI 3apsil U JIEMEHTAPHbBIE YACTUILIBI. bu6nuoreka [JOK
40. 1 .
3aKOH COXpaHEHHUsI 3apsija. https://m.edsoo.ru/ff0c6bcc
41 3akoH Kynona. Eqununa snekTpuyeckoro 3apsiaa 1 bubmiorexa [JOK
' ' ' https://m.edsoo.ru/ffOc6ce4
42 DIIeKTpUYECKOe noJe. Hanpspoxk€anocTh 1 bubnuorexa [JOK
" snekTpudeckoro noss. CuioBble JIMHUM. https://m.edsoo.ru/ffOc6df2
43 [Tone ToueyHoro 3apsiga W 3apsHKEHHOTO IIApa. 1
" IlpuHIHUN CYNIepIO3UIIAN TTOJICH.
44, [ToTenmmanpHast SHEpPrus 3apsHKEHHOTO Tella B 1
OJIHOPOJIHOM 3JIEKTPOCTATUYECKOM I10JIE.
45 [loTeHnman  ANEKTPOCTATUYECKOTO  MOJNA U 1 bubnunoreka [JOK
" pa3HOCTb MOTEHIIMAJIOB. https://m.edsoo.ru/ffOc6f00
CBsi3b MEXITY HaMPSKEHHOCTHIO
16 AIIEKTPOCTATUYECKOTO  TOJS M Pa3HOCTHIO 1
" TOTEHIIMAJIOB. DKBUMOTEHIIUATLHBIE

IMOBCPXHOCTH.
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Ne Tema ypoxa KosmyecTBo yacoB JlaTa DJ1eKTPOHHBIE HDPOBLIE
n/n B KonTpoas IMpakTn4yec N3yYeHM s o0pa3oBaTe/ibHbIE
% Hpre padoTrel  KHe padoThI pecypcel
47 ONEKTPOEMKOCTh.  EIMHHUIBI  3JIEKTPOEMKOCTH. 1 bu6mmoreka [IOK
" Kongencarop. https://m.edsoo.ru/ff0c7126
48 OHeprus 3apsKEHHOTO KOH/JIEHCATopA. 1 bubnmoreka [JOK
" IlpumeHeHHE KOHICHCATOPOB. https://m.edsoo.ru/ff0c72c0
49.  Dnexrpuueckuii Tok. Cuiia ToKa. 1
50. 3akon Oma mia ydacTka 1enu. ConpoTUBIICHHE. 1
Onektpuueckue 1enu. [locnenoBartenbHoe U bubnuorexa [JOK
51. 1 .
napajuieIbHOE COSAMHEHUE TPOBOIHUKOB. https://m.edsoo.ru/ff0c74f0
Jlabopamopnasn paboma «H3yuenue
52.  nocnedosamenvHozo coeOuHeHUs RPOBOOHUKOB). 1 1
Hucmpykmaswe no Th
bu6mmoreka [JOK
53.  Pabora 1 MOUTHOCTH MMOCTOSTHHOTO TOKA. 1 hitps://m.eds0o.ru/ff0c7838
54, 3JI€KT(3pOI[BH)KyIJ.Iﬁ51 cuwita. 3akoH Owma s 1
MOJTHOM LIeTTH.
Jlabopamopunaa paboma «Hzmepenue 3I/]C u
55.  emympennezo - conpomueneHus - UCMOUYHUKA 1 1
moka». Hnempykmasic no Th
56 OnekTpuueckas  MPOBOAUMOCTh  Pa3IUYHBIX 1
" BEIIECTB. DIIEKTPOHHAS MPOBOJUMOCTh METAIIIIOB.
57 3aBUCHMOCTh COTPOTHBIICHUSI TPOBOJHUKA OT 1
" Ttemneparypbl. CBEpXIPOBOAUMOCTb.
58 DJIeKTPUYECKH  TOK B  TOJYNPOBOJHUKAX. 1 bubnuorexa [IOK
" CoOcTBeHHas ¥ TPUMECHAs TPOBOJMMOCTH. https://m.edsoo.ru/ffOc84ae
59 DneKTpuuecKuid TOK B BaKyyMe. OIEKTPOHHO- 1
" IydeBasi TpyOKka.
60 DNEKTPUYECKU TOK B  KUAKOCTAX. 3aKOH 1 bubnuorexa [IOK
" 3JIeKTpoJIn3a. https://m.edsoo.ru/ff0c82ba
DJIeKTpUYECKUi TOK B razax. HecamocTosiTebHbIN bubnuorexa [JOK
61. . 1 .
Y CAMOCTOSITEIIbHBIN Pa3psi/Ibl. https://m.edsoo.ru/ff0c84ae
O06o06maromui YPOK «OCHOBBI
62. AIEKTPOIUHAMUKI . 1


https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

Ne T KoymuecTBo yacos Mara JJIEKTPOHHBIE N (poBBIE
eMa ypoka
n/n Beero Kontpoasb IIpakTnuec u3y4yeHuss  oOpasoBaTe/IbHbIE
Hble padoTbl  KHe padoThl pecypchl
63. KonTposbnast padora mno Tteme «OCHOBBI 1 1
3J1eKTPOAMHAMUKIY.
64.  IloBTopenue mo teme: «MexaHUKay. 1
65, [ToBTopenue mo teme: «MonekynspHas (usmka. 1
TemtoBele ABIECHUN.
66. [ToBTOpEeHue o TEME: «OCHOBBI 1
AIIEKTPOIUHAMUKIY.
67, IIpomexyTounasa arrecrauusa. KoHTpoabHas 1 1
padora.
68.  O6o6maromuii ypok o temam 10 kiacca. 1 ﬁgsgzﬁéeﬁls(ﬁ)(.)rﬁlfmw foe
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4


https://m.edsoo.ru/ff0c8f6c

IHOYPOYHOE IIVIAHUPOBAHMUE 11 KJIACC

Ne KoymuecTBo yacos Jarta DJieKTpoHHBIE HH(POBBIE
Tema ypoka
n/n B KonTpoas IMpakTn4yec N3yUYeHM S o0pa3oBaTe/ibHbIE
cero
Hble padoThI KHe padoThl pecypchl
ITocTosiHHBIE Mar"uThl W HX B3aUMOJIEHCTBUE. 1 bu6mmoreka [JOK
1. MaruutHoe nosne. BEeKTop MarHUTHOM MHAYKLUH. https://m.edsoo.ru/ff0c9778
JIuHMKM MarHUTHON MHAYKLIUU.
MarauTtHoe moJie MPOBOJHHUKA C TOKOM. OIBIT
5 Opcrena. BzaumoneiicTBue NpOBOJHUKOB C TOKOM. 1 bubnuorexa [JOK
' [eficTBHe MarHUTHOrO MOJsA Ha IPOBOJHHUK C https://m.edsoo.ru/ff0c98fe
tokoM. Cuiia Amrepa.
Jlabopamopnasn aooma «H3yuenue
3 Maeuft’mnole,o nons pKam WKu ¢ mJ;Kom» 1 1 bubmorexa LOK
: y ) https://m.edsoo.ru/ff0c98fe
Hucmpykmaowe no Th
Jlabopamopnasn aboma «Hccneooseanue
4 Oeﬁcht pnocmo Hfmzo MazHuma Ha pamKy ¢ 1 1 bubmmorexa [TOK
. 5l 5
PamKy https://m.edsoo.ru/ff0c9ac0
moxom». Hucmpykmaoic no Th
JlelicTBUE MAarHMTHOrO IO Ha JBUXKYIIYHOCA
5 3apsiKEHH gactuny. Cuna Jlopenma. Pabora 1 bubmorexa LOK
' P yio Y p ' https://m.edsoo.ru/ff0c9df4
cuibl JIopeHua.
6. Bxognasi KOHTpoOJIbHAs padoTa. 1 1
OnektpomarauTHas uWHAYyKIusA. [loTok BekTopa
7. MarHuTHOM wuHAykuuu. DC uHAYKIMH. 3aKOoH 1
AIIEKTpOMAarHUTHOU nHAYKIuu Papases.
Jlabopamopnasn adoma «Hccneooseanue
8 ﬂeﬂe:uﬂ paﬂekm ;jnaznumnoﬁ UHOYKUUW) 1 1 bubmmorexa [TOK
' P VKUUID. https://m.edsoo.ru/ff0cal50
Hucempykmaswe no Th
NunyktuBHOCTh. SIBnenue camoumuaykiuu. DJ1C
9 CaMOMH WM. OHEPrusg MArHATHOrO MO 1 bubmmorera [TOK
' ALY p https://m.edsoo.ru/ff0ca600
KaTYIIKHA C TOKOM. DJIEKTPOMAarHuTHOE TOJIE.
10 TexHuueckue yCTpOWCTBA M MX INPUMECHECHHUE: 1

IIOCTOSHHBIC MAarHuTrhl, OJICKTPOMArHMuThI,


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
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

Ne Tema ypoxa KosmyecTBo yacoB JlaTa DJ1eKTPOHHBIE HDPOBLIE
n/n Beero KonTpoan [IpakTuuec H3ydyeHusi  oOpa3oBaTeJIbHbIE
Hble PadoOTHI KHe padoThl pecypcbl
AIIEKTPOJIBUTaTellb, YCKOPUTENIN AJIEMEHTAaPHBIX
YaCTHUIl, THAYKIIMOHHAS M1€Yb.
O6o6Ommaromuii ~ ypok  «MarHuTHOoe  TIOJE. bubmmorexa [JOK
11. 1 _
DNeKTpOMarHuTHasT HHIYKITUSD . https://m.edsoo.ru/ff0cab82
12 KonTposabnasi padora mo teme «MarHutHoe 1 1 bubnuoreka [IOK
" moJe. DJIeKTPOMATHUTHAS WHAYKIUS. https://m.edsoo.ru/ffOcad58
CBo0OogHbBIE MEXaHUYECKNE KOJIEOaHHUS.
I"'apmonunueckue Kosie0aHusl. YpaBHeHUE bubnuorexa [JOK
13. . 1 .
FapMOHUYECKUX Kose0aHuil. [IpeBpamienue https://m.edsoo.ru/ff0caf06
SHEPTHUHU.
Jlabopamopnas paboma «Hccneoosanue
14 3a6UCUMOCIU NEPUOOA MAIBIX KOJIEOAHUIL Zpy3a 1 1
" Ha Humu om ONUHbBI HUMU U MACCbL ZpPy3ay.
Hucmpykmaoswe no Th
KoneobarensHbIi KOHTYD. CBoOoIHEIE
AJIEKTPOMArHUTHBIE KOJIeOaHUsT B  UACAJIHLHOM
15.  KkoneGaTenbHOM KOHType. AHAJIOTHS  MEXIY 1 brbmmorexa [OK
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU u ANEKTPOMArHUTHBIMH
KOJIeOaHUSIMU.
16 ®opmyna TomcoHa. 3aKOH COXpAaHEHHUs YHEPTUU B 1 bubmuorexa [JOK
) U7eanbHOM KOJIeOaTeTbHOM KOHTYpE. https://m.edsoo.ru/ffOch9c4
[IpencraBnenne o0 3aTyxarolUX KOJICOAHHUSAX.
BrinyxieHHbIe MEXaHUYECKUE KoJIeOaHus. bu6mmoreka [{OK
17. 1 .
Pe3onanc. BbIHYXJIEHHBIE 3JIEKTPOMArHUTHbIC https://m.edsoo.ru/ff0cbb86
Kosie0aHusl.
IlepemeHHBII TOK. CunycouanbHbIN
18 MEPEMEHHBIN TOK. MOIIIHOCTh MEPEMEHHOIO TOKA. 1 bub6nuoreka [IOK

AMIUTUTYIHOE W JEHCTBYIOIIEE 3HAYECHUE CHUIIBI
TOKa U HaprDKeHI/ISI.

https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

Ne KoummyecrBo yacos Hara JJIeKTPOHHbBIE HU(PPOBLIE
Tema ypoka
n/n B KonTpoas IMpakTn4yec N3yYeHM s 06pa30BaTeJ'ILHLIe
cero
Hble pa0oTbl  KHe padoThI pecypcel
19 Tpanchopmarop. IlpousBoacTBo, mnepemaya u 1
" moTpebiieHue dNEKTPUIECKON YJHEPTHH.
VYerpoiicTBO W MpPaKTHUYECKOE  NMPUMEHEHUE
20 JIIEKTPUYECKOTO 3BOHKa reseparopa 1 bubmorexa HOK
' P . patop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKA, JIMHUM 3JIeKTponepeiay.
DKOJIOTUYECKUE  PHUCKA TpU  MPOU3BOJICTBE
21.  oanexrtpodHepruu.  KynbTypa  HCHOJIB30BaHUS 1
AJIEKTPOIHEPIUU B MOBCEAHEBHOM KU3HH.
Mexanuueckue BOJIHBI, YCIIOBHS
99 pacrnpoCTpaHEHUs!. [lepuon. Ckopoctb 1 bu6nuoreka [IOK
" pacmpocTpaHeHus U JuiHa BOJIHBL. [lonepeunsie u https://m.edsoo.ru/ff0cca54
IIPOJI0JIbHBIE BOJIHBI.
3Byk. Ckopocts 3ByKa. ' poMkocTh 3Byka. BricoTa bubnuoreka [IOK
23. 1 .
ToHa. TemOp 3ByKa. https://m.edsoo.ru/ffOcccOc
24 OJIEKTPOMarHUTHbIE BOJHBI, HUX CBOWCTBA U 1 bubnuorexa [JOK
" ckopocTs. [1Ikana 37eKTpOMarHuTHHIX BOJIH. https://m.edsoo.ru/ffOccfe0
25 IIpuHIMIIBI paAMOCB3H U TeneBuaeHUs. Pa3BuTue 1
" cpencts cBsi3u. Pamnonokarusi.
bu6mmoreka [JOK
26. Kontpoabnas padora «KosieGaHusi U BOJHBI». 1 1
P P https://m.edsoo.ru/ffOcc6f8
[IpsamosnnHeitHOE acIpOCTPAaHEHUE CBETa B
27 OIII)HO OJTHOU C enepTofqu:zﬁ HCTOYHHUK CBETa 1 bubmmorexa [TOK
' p peae. ' https://m.edsoo.ru/ff0cd350
JIy4 cBera.
29 OtpakeHue cBeTa. 3aKOHbI OTpPaXEHUsl CBETa. 1 bubanorexa [JOK
" IocTtpoenue n300pakeHU B IIIOCKOM 3epKale. https://m.edsoo.ru/ff0cd4e0
[Ipenomnenune cera. IlosHOe  BHYTpeHHEe
29 oTpakeHue IIpenenpHBIN 0J1 OJIHOT'O 1 bubmorexa LOK
' P ] P yr https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAXKEHUS.
30. Jlabopamopnasn paboma «H3mepenue 1 1 bu6mmorexa [{OK



https://m.edsoo.ru/ff0cc324
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

Ne
n/n

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Tema ypoka

nokaszamens npenomaenusn cmeknay.
Hucmpykmaswe no Th

Jlunsel. Iloctpoenme wu300pakeHU B JIMH3E.
@opmysia TOHKOW JHWH3bL. YBEJIUYECHUE JIMH3BI.
Hucniepcust  cBeta. ClOXHBIM cocTaB  0eyoro
cBerta. [IBer.

Jlabopamopnasn paboma «Hccneoosanue
ceoiicme uzoopasrcenuii [ JIUH3AXY.
Hucempyxkmasc no Th

Jlabopamopuas paboma «Habnwoenue
oucnepcuu ceemay. Hucmpykmasic no Th

Wnrtepdepennuss  cera. udpakuus  cBera.
Judpakiuonnas pemerka.

[TonnepeyHocTh CBETOBBIX BOJIH. [lomspuzamus
CBeTA.

Onrtudeckue npuOOPHl U YCTPOKMCTBA M YCIOBHS
ux 0€30MacCHOTO MPUMEHEHUS.

FpaHI/II_U:I MMPUMCEHUMOCTU KJ1aCCHYECKOMH
MCXaHUKH. HOCTy.]'IaTBI CHGHH&J’IBHOﬁ TCOPUU
OTHOCHUTCIBHOCTH.

OTHOCHTENHLHOCTD OIHOBPEMCHHOCTH.

3aMeUICHHE BPEMEHHU U COKPAILEHUE JIIUHBI.
OHeprus M UMIYJIbC PEIATUBUCTCKOM YaCTHIIBI.
CBsI3b MacChl € SHEPTHEN M UMIYJIbCOM. DHEPIrus
ITOKOSI.

Koutpoasnass paGora «Ontuxka. (OCHOBBI
CIEeNUAJBHON TEOPHHU OTHOCUTEIBLHOCTH.
®oronsl. Popmyna [lnanka. DHeprus U UMITYJIbC
¢doToHa.

Bcero

KoaunuecTBo yacoB

Kountpoin
Hble padoThI

IIpakTH4yec
KHe padoThl

Jlara
H3Y4YeHH S

JJIEKTPOHHBIE N (poBBIE
o0pa3oBaTe/ibHbIE
pecypcbl
https://m.edsoo.ru/ff0cd67a

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcddle

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [IOK
https://m.edsoo.ru/ff0Ocf02e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

bubmnorexa [IOK
https://m.edsoo.ru/ffOcfa42

Bbu6nuorexa [JOK
https://m.edsoo.ru/ffOcfc68

bu6nuoreka [JOK
https://m.edsoo.ru/ffOcf6f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0cd67a
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
https://m.edsoo.ru/ff0cfe16

Ne Tema vpoka Kosmiectso yacon Jarta DeKTpOoHHBIE HH(PPOBBIE
n/n yp B KOHTpOJ]], HpaKTuqec N3yYeHM s 06pa3OBaTeJ'ILHLIe
T dnre padoTrel  KHe padoThI pecypceel
42 OtkpsiTue u uccnenoBanue porordpdexra. OnbIThI 1 bubmuorexa [JOK
' A.T. Cronerona. https://m.edsoo.ru/ffOcffc4
3akonbl (oTodddekra. YpaBHeHue DWHIITEITHA
43 TIST dboTtordekra «Kpacnas aAHHIIA 1 bubmorexa HOK
e ' p fparuil https://m.edsoo.ru/ff0d015e
dotordekra.
44 HaBnenune cBera. Omnwitel I1. H. JleGenena. 1 bubmoreka [JOK
) XUMHAYECKOE IEUCTBUE CBETA. https://m.edsoo.ru/ff0d04a6
TexHudyeckue yYCTPOHCTBA M MPAKTUYECKOE
45,  TpUMCHCHHE: ($hOTO3JIEMEHT, (dhoTomaTuuK, 1
conHe4Has OaTapesi, CBETOIUO/I.
46 Pemenne 3amad 1mo teMe «ODIeMEHTHI KBAHTOBOM 1 bubmnorexa [IOK
' ONTHUKM. https://m.edsoo.ru/ff0d0302
Mopnens atoma Tomcona. OnbiTel Pe3epdopma mo
47 aCCEeIHUIO  O-YacTH Ilmanerapaast MoIenb 1 bubmorexa LOK
- P t p a https://m.edsoo.ru/ff0d091a
aroma.
bu6nuoreka [JOK
. IToctynarter bopa. 1
48 Y p https://m.edsoo.ru/ff0dOafa
Usznyyenne ©W  MOOIVIOLIEHUE OTOHOB IIpH
49 ne zxo € aToMa C OJHOIO0 031(11);1 SHEPIrUun ia 1 bubnnorexa [IOK
' P UH A P P https://m.edsoo.ru/ff0d0afa
JIpyroi. Buasl ciekTpos.
BosiHoBBIE cBoOMcTBa wactul. Bosubl ne bpoiis.
50 KopnyckynsapHo-BoiaHOBOH ayann3M. CIOHTaHHOE 1 bubmmorexa [TOK
' PHyCKYIp Y ' https://m.edsoo.ru/ff0d0ca8
Y BBIHYKJICHHOE U3JTydeHUE.
OTkpbITHE PalrOaKTUBHOCTH. OI1BITH
51 Pesepdopna o OIpeaeIeHUIO0 cocTaBa 1 bubmmorexa [JOK
' PeOP P https://m.edso0.ru/ffod0fd2
PaIMOAKTUBHOTO M3TYYCHHS.
CpoiictBa anbda-, Oera-, ramMMa-U3IydeHUs.
52. Bmusauane PaluOaKTUBHOCTH Ha JKUBBIE 1

OpTraHHU3MBI.


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
https://m.edsoo.ru/ff0d0fd2

Ne
n/n

53.

54,

55.

56.

S7.

58.

59.

60.

61.

Tema ypoka

OTkpeITHE NOpPOTOHA W HeWTpoHa. WM30TOMBI.
Anbda-pacniaf. ONEKTPOHHBIH U TO3UTPOHHBIN
Oera-pacnaj. ['amma-uznydenue.

DHeprusi CBSI3M HYKJIOHOB B sAnupe. SnepHbie
peakuuu.  SnmepHeiii  peaktop.  IIpoGnemsr,
MEPCIIEKTUBBI, IKOJOTUYECKUE ACIEKTHI SAEPHOI
SHEPreTHKHU.

OnemeHTapHble YacTULbl. OTKpBITHE MO3UTPOHA.
Metonbl HaOIIOICHUS u perucTpanuu
AJIEMEHTAPHBIX YaCTHII. Kpyrasrit CTOJ
«PyHIaMEHTAIIbHBIE B3aUMOAECUCTBUSA. ENUMHCTBO
(U3NUECKOil KApTUHBI MUPAY.

Otamnel pa3BUTHS acTpoHOMUH. IlpukmamHoe wu
MHUPOBO33PEHYECKOE 3HAUYEHUE acTPOHOMHUHU. Bua
3B€3nHOro Heba. Co3Be3aus, spkue 3BE3ABI,
IUTAaHETHI, WX BHAUMOE nABrKeHHe. CoHeYHas
cuUcTeMma.

Comnane. ConHeyHass akTUBHOCTL. VICTOYHHK
sHeprun CoJiHIa U 3BE3I.

3BE3/bl, UX OCHOBHBIE XAPAKTEPUCTUKH. 3BE3JIbI
IJIaBHOW  TOCJIENOBATEIbHOCTU.  BHyTpeHHee
cTpoeHue 3B€31. COBpEMEHHbIE IIPEJICTABICHUS O
MIPOUCXO0KICHUH U 3BOIonNK CoJIHIA U 3BE3L.
Mnineunsiii ITyre — nama ['amaktuka. Ilonoxenue
n naBmwkenne ComHna B [amaktuke. I'amakTukw.
UEpHble ObIpBI B Apax TaJaKTHK.

Bcenennas.  PasOeranme  ramaktuk.  Teopus
bonpmoro  B3peiBa.  PenukroBoe  m3iydeHHeE.
Meraranakruka.

Hepemennsie mpo6iieMbl aCTPOHOMUH.

Bcero

KoaunuecTBo yacoB

Kountpoin
Hble padoThI

IIpakTH4yec
KHe padoThl

Jlara
H3Y4YeHH S

JJIEKTPOHHBIE N (poBBIE
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmorekxa [{OK
https://m.edsoo.ru/ff0d1162

bubmnorexa [IOK
https://m.edsoo.ru/ff0d1356

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



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

Ne KoummyecrBo yacos Hara JJIeKTPOHHbBIE HU(PPOBLIE
/i Tema ypoxa KouTpoas Mpakrtuuec  M3yYeHHs:  00pa3soBaTelbHbIE
Beero Hble padoTbl  KHe padoThl pecypceel
62 KonTposbHast padora «J1eMeHTbl aCTPOHOMMH 1 1
" M acTPpOQU3UKM».
Ob6o6maromuii ypok. Pons ¢usuku U acTpoHOMUU
63. B DKOHOMHYECKOM, TEXHOJIOTHUCCKOM, COIUAITLHOMI 1
Y 9TUYECKOH chepax NesTeLHOCTH YeJIOBEKa.
O6o6maromuit ypok. Pomp u mecro ¢usuku u
64. AacTpOHOMMM B COBPEMEHHOM HAYYHOW KapTUHE 1
MUpa.
O6o6maromuii ypok. Poib ¢usnueckoir Teopun B
65. QopMmupoBaHMM TpeACTaBICHUNH O (QU3HUECKON 1
KapTUHE MHpA.
Ob6o06maromuit ypok. Mecto Gpu3nueckoil KapTHHbI
66. Mupa B OOLIEM psAy COBPEMEHHBIX €CTECTBEHHO- 1
HAYYHBIX IIPEJCTABICHUNA O IPUPOJIE.
67 IIpome:xxkyTouHasi arrectanusi. KoHTpoJbHas 1 1
pabora.
68. O6o6maromuit ypok o Temam 11 kiacca. 1 Eﬁﬁﬁiﬁsiﬂﬁ/ffow foe
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 7



https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JId YYEHUKA

®wusuka, 10 knace/ Maxumes I'.41., ByxoBues b.b., Corckuit H.H. nox penakmueii [TapdentseBoit H.A.,
AxrmonepHoe obmectBo «M3narenscTBo «IIpocBemnienuey
C6opnuk 33124 no ¢usuke. 10 — 11 xmaccel: mocodbue it 0011e00pa3oBaTeIbHBIX YUPEKICHUN: Oa30BbIi U
npodwipHblld ypoBHH/ H.A. IlapdentheBa. — 3-¢ m3a. — M.: IlpocBemenue, 2010. — 206 c.: wi. —
(Knaccuueckuit kypc).

METOAUYECKHUE MATEPHUAJIBI 1JISd YYUTEJIA

1. ®enepanbHbIii TOCYJapCTBEHHBIH 00pa30BaTENbHbIN CTAHIAPT CPEAHETO

(momHOTO) O6ITIeTO 0OpazoBanms. Crapmias mkoja. 10-11 kmaccel. - YTBepxaeH

npukazoMm Ne 413 Munobpuayku Poccun.

2. ®usuka.10 knacc:yue6. J{ns obmeodpa3oBaT.opranu3anuii: 6a3oBeiii ypoBens / I'.5. Mskumes, b.b.
Byxosues, H.H. Cotckwii ; mox pen. H.A. [lappentreBoii. — 4-¢ uzn. — M.: [Ipocsemenne, 2018. — 416
c..un. — (Knaccuueckuit Kypc).

3. ®usuka.l1 kmacc: yue6. J{ns obmeoOpa3oBar.opranmu3aiuii: 6a3oBeiit yposens / ['.51. Mskuies, b.b.
byxosnes, M.B. Hapyrusn ; nox pen. H.A. TlapdentreBoit. — 5-¢ u3a. — M.: IIpocBemenne, 2018. — 432 c.:
[4] n. mn. — (Kimaccuueckuit Kypc).

4. Coopnuk 3ama4 1o ¢pusuke. 10 — 11 kmaccel: mocodue nist 0011e00pa3oBaTEIbHBIX YUPEIKICHUN:
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