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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usnuke 6a30BOro ypoBHsI Ha ypPOBHE CpeHEro O0IIero oopa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUN M TPeOOBAaHHUM K pe3ylbTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTEeIbHON MPOrpaMMBbl, MIPEICTABICHHBIX B
@I'OC COO, a takxke ¢ ydéroMm QeaepalbHON padouelt mporpaMMbl BOCIIUTAHUS U KOHIICTIIMU IPETOaBaH U
yuebHoro npeamera «®Pusuka» B o0pa3oBaTelbHBIX opraHuzanusx Poccuiickoit ®expepauuu, peannsyrolux
OCHOBHBIE 00pa30BaTENIbHbIE IPOIPAMMBI.

Coneprxanue mporpamMMsl 1Mo (pU3MKE HANPABICHO Ha (pOPMUPOBAHHE €CTECTBEHHO-HAYYHOH KapTHUHBI MHpa
obyvaromuxcs 10-11 kmaccoB npu oOyyeHnmn ux ¢usuke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesTeIbHOCTHOTO moaxona. [Iporpamma no ¢usuke coorBerctByeT TpedboBaHusiM @I'OC COO k miaHUpyeMbIM
JMYHOCTHBIM, INPEIMETHBIM M METAlpeAMETHBIM pe3ysibTaTaM OOYy4YeHHs, a TaKKe YYMTHIBAET HEOOXOIMMOCTh
peanu3ali  MEXIPEIMETHBIX CBsi3ed (U3MKM C €CTECTBEHHO-HAyYHBIMHM Yy4YeOHbIMHM mpenMeTamu. B Hel
OTIPENICNIAIOTCS OCHOBHBIE LM M3Y4eHUs (U3MKKM Ha YPOBHE CpEIHEro OOIero oOpa3oBaHMA, IUIAHUPYEMBbIE
pe3yabTaThl OCBOEHMSI Kypca GU3NKU: TUYHOCTHBIE, METAIIPEIMETHbIE, IPEeMETHBIE (Ha 6a30BOM YPOBHE).

ITporpamma no (pu3KKe BKIIOYAET:

® I[UIAaHUpPYEMbIE PE3ylbTaThl OCBOEHMsA Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM 4YHCIE IPEIMETHBIE

pe3yabTaThl 110 rojjamMm 00y4yeHUs;

e cojaepxaHue yyeOHoro npeamera «Pu3uka» mo rogam o0ydeHHUs..

dusnka Kak Hayka O Hambosiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyNAs B KadecTBE y4eOHOIro IpeiMera B
IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHMU 00 okpyxkatomeMm mupe. LIkonpHbI Kypc GU3MKA —
CUCTEeMOOOPa3yIOIIHA JIJIST €CTECTBCHHO-HAYYHBIX YUCOHBIX MPEIMETOB, MOCKOIBKY (PU3HUSCKHE 3aKOHBI JICKAT B
OCHOBE IIPOLIECCOB M SIBJICHUH, M3y4aeMbIX XUMHEW, Ouosiorueil, ¢usmueckoil reorpadueil U acTpoHOMHUEH.
Vcnonb3oBaHue M aKTUBHOE MPUMEHEHUE (PU3MUECKUX 3HAHMM ONpenenseT XapakTep U pa3BUTHE pa3HOOOpPa3HBIX
TEXHOJIOTUH B cpepe SHEPreTHKH, TPAHCIOPTA, OCBOSHHUS KOCMOCA, IMOJyYEHHs] HOBBIX MAaT€pPHajoOB C 3aJaHHBIMU
CBOWCTBAMH W Jpyrux. M3yuenwe (U3MKM BHOCHUT OCHOBHOM BKIaJ B (OPMHPOBAHHE ECTECTBEHHO-HAYyYHON
KapTUHBI MHpa 00y4aromuxcs, B ((OpMUPOBaHUE YMEHUN NMPUMEHSATh HAyYHbII METO/ MO3HAHUS PU BBIIOJIHEHUU
UMH y4eOHbIX UCCIICIOBAaHUM.

B ocHOBY Kypca ¢U3MKH A7 YPOBHSI CPEHEro OO0IIero o0pa3oBaHMs MOJIOKEH P UICH, KOTOPbIE MOXKHO
paccMaTpuBaTh Kak MPUHIUIIBI €70 TOCTPOEHUSI.

Hoes yenocmunocmu. B COOTBETCTBUM € HEH Kypc SBJSETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COZIEPIKUT
MaTepHall U3 BCeX pa3/esioB (PU3HMKH, BKIIOYAET KaK BONPOCH! KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hel Marepuan Kypca (pu3umku oOBbEAMHEH BOKPYT (DHU3MUECKHUX
teopuil. Benymum B kypce siBisieTcs: GOpMUPOBaHKE NMPEACTABIECHUN O CTPYKTYPHBIX YPOBHSX MaTEpUH, BELIECTBE
U TI0JIE.

Hoes cymanumapuzayuu. EE peanmuzanust mnpennojiaraeT HCHOJIb30BaHHE T'YMaHHUTapHOTO IOTEHIMAlIa
¢u3nuecKkoil HayKHM, OCMBICIEHHE CBSI3M pa3BUTUS (U3MKM C pa3BUTHEM OOIIecTBa, a Takke C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U KOJIOTHYECKUMU MPOOIEMaMHu.

Hoes npuxnaonou wuanpagnrennocmu. Kypc (U3MKM mpeanonaraeT 3HAKOMCTBO C IIMPOKUM KPYrom
TEXHUYECKHUX U TEXHOJIOTHYECKUX IIPUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanusyercsi TOCPEACTBOM BBEACHMS DJIEMEHTOB COJEpKaHUS, MOCBSIIEHHBIX
HKOJIOTMUECKUM IMPOoOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C Pa3BUTHUEM TEXHUKHU U TEXHOJOTHH, a Takxke
00CyXJIeHUs TPOOIJIEM PAIIMOHAIIBHOTO MTPUPOJIONOIB30BAHUS M SKOJIOTHYECKOI 0€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (U3MKHM Ha YypOBHE cpenHero oOmero oOpa3oBaHUS SBISIOTCS
¢busnueckue Tteopuu (popmMupoBaHHE NPEACTABICHUNH O CTPYKTYpe IOCTPOEHUs (PU3MYECKOW TEeOopuu, pOoU
(GbyHIaMeHTaJIbHBIX 3aKOHOB U MPHUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUIX O MPUPOJE, TPAaHUIIAX TPUMEHUMOCTH
TEOPHI, JJIs1 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUH U TPOLIECCOB).

CuCTeMHO-eATEbHOCTHBIN MOAX0/ B Kypce (DM3MKH peaau3yercsl Mpekie BCero 3a CYET OpraHu3aliu
AKCIIEPUMEHTAJIbHONU JesTeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHSI Kypca (U3HKH — 3TO HCIOJIb30BaHHE
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cHCTeMBbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB M JIAOOPAaTOPHBIX padOT, KOTOpbIE B MPOrpaMMe IO
¢u3uke OOBEAMHEHBI B OOIIMI CIUCOK YYCHHYECKHUX IMPAKTHUYECKUX paldoT. BhiierneHne B yka3aHHOM IepedyHe
71a00paTOPHBIX pabOT, MPOBOAMMBIX JUIsl KOHTPOJS M OLIEHKH, OCYIIECTBISIETCS Y4aCTHHUKaMHM 00pa30BaTEIbHOIO
mporecca UCXoAs U3 0COOCHHOCTEH IUIaHMPOBAHMS M OCHAIleHUs kabuHera ¢usuku. [Ipu 3TOM obecrieunBaeTcs
oBNajiecHue OOyYalOMIMMUCS YMEHUSMHU TPOBOJAUTH KOCBEHHBIC HW3MEPEHUs, HCCICAOBAHUS 3aBHCUMOCTEH
(GU3MYECKUX BEIUYMH U IOCTAHOBKY OIBITOB I10 MPOBEPKE MPEITI0KEHHBIX THIIOTES.
bosibioe BHUMaHUE yAeNseTcsl peleHHI0 PacYE€THBIX M KauyeCTBEHHBIX 3aaad. [Ipu sToM s pacd€THBIX
3aJja4 TPUOPUTETOM SBISIOTCS 3ala4d C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, MO3BOJISIONINE MPHUMEHSTh
M3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3lena Kypca, TaKk M MHTETPUpPYs 3HAHUS U3 Pa3HBIX
pa3znenoB. [[ns kauecTBEHHBIX 3a7jay NMPHOPUTETOM SIBJISIOTCS 3aJlaHMsl Ha OOBSICHEHUE NMPOTEKaHHs (PU3MYECKUX
SIBJICHUH U MTPOLIECCOB B OKPY>KAIOLIEH jKU3HU, TpeOyrolue Bbi0opa (U3NYeCKON MOJENN Ui CUTYalMH PaKTHKO-
OPHEHTUPOBAHHOT'O XapaKTepa.
B cootBerctBuu ¢ tpebdoBanusimu ®PI'OC COO k MaTepualbHO-TEXHUYECKOMY OOECIIEYEHHIO Y4eOHOTO
nporecca 0a30BbI ypOBEHb Kypca (M3UKHM HAa ypOBHE CpeJHEero oOuiero oOpa3oBaHUs JOJDKEH W3y4aThCs B
YCIIOBMSIX IIPEMETHOr0 KaOuHeTa (PU3MKKU WM B YCIOBUSAX MHTEIPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-
HAY4YHOTO IMKJIA. B kabuHere GU3MKu JOKHO OBITH HEOOXO0IMMOE J1adopaTopHOe 000PYIOBaHKE JIsl BBITIOJIHEHUS
YKa3aHHBIX B IIpOrpamMMe 1o (GU3MKe YICHHYECKHX MPAKTHIECKUX paboT U IEMOHCTPAIIMOHHOE 000PYIOBaHHE.
JleMOHCTpallMOHHOE  00OpyAoBaHME (QOpPMHUPYETCS B COOTBETCTBUM C IMPUHIMIIOM MHHUMAJIbHON
JOCTaTOYHOCTU U OOECleYrBaeT MOCTAHOBKY IEPEUHUCICHHBIX B IpOrpaMMe 1Mo (pU3MKe KIIFOYEBBIX AEMOHCTpaLUi
IUIE MCCTICNOBAaHMUS W3YYaeMbIX SBICHHHA M TPOLECCOB, SMIUPUYECKHX M (DYHIAMEHTAIBHBIX 3aKOHOB, HX
TEXHUYECKUX TIPUMECHEHUH.
JlaGopaTtopHoe 000pysOBaHHE Ul YUEHHUUECKUX MPaKTHUECKUX padoT (GopMupyercs B BUAEC TEMaTHYECKHX
KOMILIEKTOB U 00ecrieunBaeTcsl B pacyére OAHOI0 KOMIUIEKTa Ha JBYX OOydarommxcs. TeMaTnyeckue KOMILIEKThI
1a00opaTOpHOTO OOOPYAOBAaHUS JOJDKHBI OBITH IOCTPOCHBI Ha KOMIUIEKCHOM HCIOJB30BAHUU AHAJOTOBBIX U
U POBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BUI€ IU(PPOBBIX Ta00PATOPHIA.
OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 00111eM 00pa30BaHUU SIBIISAIOTCA:
e (opMHUpOBaHHE WHTEpECa M CTPEMJICHHUS OOYYAIOUIMXCS K HAyYHOMY HM3YYEHHUIO MPHPOJIBI, Pa3BUTHE WX
UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TPEACTABICHWH O HAYYHOM METOJE TMO3HaHWA W (QOPMHUPOBAHHE HCCIIEAOBATEIHCKOTO
OTHOIICHMSI K OKPY>KAIOLIUM SIBJICHUSIM;

e (opMHUpOBaHME HAyYHOI'O MHPOBO33PEHMs KakK pe3yibTaTa H3y4eHHs OCHOB CTPOEHHUS MaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (DM3UKHY;

e (opMHUpOBaHME YMEHMH OOBSACHATH SBJICHUS C HCIOJIb30BaHMEM (U3MYECKMX 3HAHUN W Hay4YHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME TPEJCTABICHUN O poiu (U3MKU Ul PAa3BUTHUS JPYTUX €CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTHH.
JIOCTIKEHHE 3TUX IIeJiel oOecreyrBaeTcsl pelIeHHeM CIEeIyIOIMX 33a7ad B TPOIEecce H3ydeHHUs Kypca
(U3KUKHN Ha YpPOBHE CpEAHEro 0011Iero o0pa3oBaHus:
e puUOOpETEeHHE CUCTEMBI 3HAHUI 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX, BKIHOYAs
MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, STEKTPOAMHAMUKY, KBAHTOBYIO (DU3MKY M 3JI€MEHTHI aCTPO(U3UKH;

e (dopMHUpOBaHHE YMEHHU NPUMEHATh TEOPETHUYECKHE 3HAHWS ISl OOBSICHEHUS (DU3NYECKHUX SIBICHUU B
MPUPOJIE U JJIS IPUHSATUS MPAKTUUYECKUX PEIICHUH B TOBCEAHEBHOM KU3HH;

® OCBOCHHE CIIOCOOOB pEIICHHS pa3IMYHBIX 3a/a4 C SIBHO 33JaHHON (U3NYECKON MOMIENbIo, 3aaad,
M0JIPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3AaHNe (PU3NUECKON MOJIENH, aIEKBATHOM YCIIOBHSM 3a]1a4H;

® TIOHMMaHWe (PU3MYECKMX OCHOB WM TPHUHIIUIIOB JNEHCTBHS TEXHWYECKHX YCTPOMCTB M TEXHOJIOTHYECKUX
MIPOLIECCOB, UX BIUSHHS HA OKPYXKAIOIIYIO CPey;



¢ OBJIAACHUC MCTOJAAMH CaMOCTOSATCIBHOI'O INNIAHUPOBAHUSA W MPOBCACHUA (I)I/ISI/I‘-IGCKI/IX SKCIICPUMCHTOB,

aHaJM3a ¥ HHTEepIpeTaluy HHPOPMAIIUH, ONPEICICHUS JOCTOBEPHOCTH OIYYEHHOTO PE3yibTaTa,;
CO3JIaHUE YCIIOBHUM JJISI pa3BUTHUSL YMEHHUIN IPOEKTHO-UCCIIEI0BATEIBCKON, TBOPUYECKOU NEATEIbHOCTH.

Ha usydenue ¢pusuku (0a30BbIi ypoBEHb) HA YPOBHE CpeAHEro o0Iiero oopasoBaHust oTBoauTcs 136 yacos: B
10 kitacce — 68 vacoB (2 yaca B Hezeno), B 11 kitacce — 68 yacoB (2 yaca B HE/IEIIO).

[Ipennaraemelii B mporpamMme 1o (¢u3MKe MepedyeHb JIadOpaTOPHBIX M MPAKTHUECKUX pPaldOT sBiseTcs

PEKOMEHJIOBAaHHBIM, YYHMTENb JIeTaeT BbIOOp MpOBEACHUS JTa0OpaTOpHbIX pabOT M OMNBITOB € Y4&TOM
WH/IMBUYAJIBHBIX OCOOCHHOCTEH 00yJarOInXCs.

COJAEP/KAHUE OBYYEHUA

10 KJTACC

Pasznen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA
®duzuka — Hayka o mpupoje. Hayunble MeTonbl MO3HaHUS OKpyKawollero mMupa. Poib skcnepuMeHTa u
TEOpUH B MIPOLECCE MO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (u3nuecKux SBICHUN U mporeccoB. Hayunbsie runote3bl. Ousndeckre 3aKOHbI U TEOPHH.
['panuipl mpuMEeHUMOCTH GU3UYECKUX 3aKOHOB. [[pUHITMTT COOTBETCTBHSL.

Poms m mecto ¢usukn B (HOPMHPOBAHWU COBPEMEHHOW HAYYHOW KAPTHHBI MHpPA, B TPAKTHYECKOM
JESTEIbHOCTH JIFOJEH.

Jlemoncmpayuu

AHaorossie 1 HU(POBbIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Pa3zpen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe nBmkeHne. OTHOCHTEILHOCTh MEXaHHYECKOTO NBIKeHUs. Cuctema oTcuéra. TpackTopus.

[Tepememnenue, CKOPOCTh (CPEIHSS CKOPOCTh, MTHOBEHHASI CKOPOCTh) H YCKOPSHHE MAaTePHAIbHON TOYKH, UX
MPOEKIIMU HA OCU CUCTeMbI KoopArHAT. CI0XKEHHUE MepeMeIIeHU U CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSIMOJIMHEHHOE BIKEHHE. ['paduKkud 3aBUCUMOCTH KOOpPJIWHAT,
CKOPOCTH, YCKOPEHUS, ITYTH U ITePEMEIICHUS MaTePUATHLHOW TOYKH OT BPEMEHHU.

CBoOoaHoe nagenue. Y cKopeHrue CBOOOHOTO MaICHHS.

KpuBonuneiinoe neuxkeHue. J[BmkeHHe MaTepuUalbHOW TOYKU MO OKPYXKHOCTH C MOCTOSIHHOM MO MOJIYIIO
CKOPOCTBIO. YTIIOBasi CKOPOCThb, JIMHEWHas ckopocTh. Ilepwon m wactota oOpamienus. LleHTpocTpeMurtenbHOe
YCKOpEHHUE.

TexHUUYECKHE YCTPOHCTBA M TMPAKTUYECKOE IMPUMEHECHHE: CIUIOMETpP, IBIKEHUE CHAPSAOB, ICMHBIC U
peMEHHBIE TIepeIayu.

Jlemoncmpayuu

Moenb cHCTeMBI OTCUETA, HIUTFOCTPAIUS KHHEMATHIECKIX XapaKTePUCTHK JIBHKEHUSI.

[TpeobpazoBaHue ABMKCHHI C UCTIOIL30BAHUEM IPOCTHIX MEXaHH3MOB.

[Tagenue Ten B BO3yXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOIIeHHOTO MO/ YTIIOM K TOPU30HTY ¥ TOPU30HTATBHO.

N3mepenne yCKOpeHHs CBOOOTHOTO TTACHHSI.

HampaBiieHne CKOpOCTH MPH IBHXKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydyeHne HepaBHOMEPHOTO JBUKEHHSI C LIEIbIO OMPeIeTICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOIIGHUST MEXIY MYTSIMH, TPONHIACHHBIMHU TEJIOM 3a TIOCJIEIOBATEIbHBIE paBHBIC
MIPOMEXYTKH BPEMEHH IPU PABHOYCKOPESHHOM JBHKCHHH C HA4aJIbHOW CKOPOCTHIO, PABHOH HYITIO.



N3ydenue qBUKEHUS IapUKa B BI3KOW KUIKOCTH.

N3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

IIpunnun otHOcuTenbHOCTH ['anunes. Ilepseiii 3akoH HeroToHa. IHEeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoil 3akoH HproToHa aiis mMarepuanbHOM TOUKH.
Tpernii 3akoH Hpr0TOHA 1151 MaTeprUalibHbIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunpl TpeHus (mokos, ckonbkeHus, kaueHus). Cuna tpeHus. Cyxoe Ttpenue. Cuna TpeHus
CKOJIb>KeHUS U cuiia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBICHUS NMPU IBUKEHUH TeJla B AKUIAKOCTU
WJIM Ta3e.

[TocTynaTensHOE M BpaIIaTEIbHOE ABM)KEHHE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT Cuibl OTHOCHUTENIBHO OCH BpaleHus. [1inedo cumbl. Y ciaoBus paBHOBeCUs TBEPAOIO Tea.

TexHuueckue yCTpPOWCTBA W NPAKTUYECKOE MPUMEHEHUE: MOJIIIMIHUKH, JABUKEHUE MCKYCCTBEHHBIX
CIyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPUUH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOLIUX TEl.

Bropoii 3akon HetoToHa.

N3mepenue cuit.

CrnoxeHnue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT AedopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NObEME U NAJCHUU.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecus: TBEPAOTo Tesa. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamoptvie pabomol

N3yuenue nBuxenust Opycka 1o HaKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B NPYKHHE M PE3UHOBOM o00pasie, OT HX
nedopmariiu.

UccnepoBanue ycnoBuii paBHOBECHS TBEPIOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmmynsc maTepuanbHOW TOUYKHM (T€a), CUCTEMbl MaTepUajbHBIX TOYeK. MMMynbCc CHIBI U U3MEHEHHE
UMITyJIbCa TeJla. 3aKOH COXPAaHEHUsl uMIyjbca. PeakTuBHOE JBUKEHHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernyeckas sHeprusi MaTepuaibHON TOUKH. Teopema 00 U3MEHEHNN KUHETUYECKOM SHEePTUH.

[TorenunanbHas sHeprus. IloreHuuanbHas 3Heprust ynpyro nepopmupoBaHHONW MpyKuHBL. [loTeHuManbHas
SHEprus Teja BOJIN3H MOBEPXHOCTHU 3EMIIH.

[ToTeHunanpHple W HEMOTEHIMAIbHbIE CHIBL. CBsi3b pabOThl HEMOTEHIMANBHBIX CHI C HM3MEHEHHEM
MEXaHUYECKOM PHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHUYeCKre yCTPOKWCTBA U MPAKTUUECKOE MPUMEHEHHE: BOJAOMET, KOTIED, IPY>KUHHBIN MMUCTOJIET, IBIKCHUE
paker.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeaxTnBHOE ABIKEHIE.

[Tepexon mOTeHNIMATHLHON YHEPTHH B KHHETUUYECKYIO 1 0OpaTHO.

Yuenuueckuui sxcnepumenm, nabopamopmwvie pabomul

N3ydenne abCOMIOTHO HEYNPYTOTo yaapa ¢ TOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.



HccnenoBanue cBs3u pabOThl CHUJIbI C U3MEHEHUEM MEXaHMYECKON SHEpruu Teja Ha MpUMepe pacTsHKEHUS
PE3UHOBOTO KIyTa.

Pa3nea 3. Moaekyasipuasi pu3nka 1 TepMOIHUHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU U HMX OIBITHOE 0OOCHOBaHHE. BpoyHOBCkoe
nswkenue. Juddysus. Xapakrep IBHKEHHS U B3aUMOACHCTBUS YacTHUIl BellecTBa. MoJeln CTpOEHHUs Ta3os,
KUJKOCTEN U TBEPABIX TeJl U 0OBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojelield. Macca u pa3Mepbl MOJIEKYIL.
KonuuectBo BemectBa. [locTosinHast ABorazpo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp Llenbcns.

Mognens npeansHoro raza. OCHOBHOE YPaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONM TEOPHHM HICAIBHOTO rasa.
AOcomoTHas TeMIieparypa Kak Mepa CpeJHell KMHEeTHUECKOW YHEpruu TEIUIOBOTO JIBM)KEHUS dacTull rasa. Illkama
temneparyp KenpBuHa. I'a3oBble 3akoHbl. YpaBHeHue Menaeneesa—Knaneiipona. 3akon Jlanbrona. M3omnpoueccel
B UJI€aIbHOM ra3e C MOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduyeckoe npeacraBieHne U30MPOLECCOB: H30TEPMA,
n30xopa, u3obapa.

TexHnueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, J/OKa3bIBAIOIME JUCKPETHOE CTPOCHME BellecTBa, (ororpaduu MOJEKYl OpraHMYecKuX
COETUHEHUH.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Mopaenb OpOyHOBCKOTO JIBUKECHHUS.

Mopgaens onbita [lTepHa.

OnbIThI, JOKa3bIBAIOUIME CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACUCTBHSL.

Monens, WUTIOCTpUpPYIOLIas NPUPOLY JaBIECHUS ra3a Ha CTEHKH COoCy/a.

OnbIThI, HJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MPOLIECCHI.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

Omnpenenennue Macchl BO3JlyXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MepeHUl 00bEMa KOMHAThI, JaBJICHUS U
TEMIIEPATYPHI BO31yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMy COCTOSTHUS pa3peKeHHOro rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoaunaMuyeckass cucreMa. BHYTpPEeHHss SHEprusi TEpPMOJMHAMHMYECKOW CHCTEMBI U CIOCOOBI €€
n3MeHeHus. KommdecTBo TemnoTel M pabora. BHYTpeHHsIsI SHeprus OJHOATOMHOTO MJeallbHOro Trasza. Buabl
TeIUIoNepeiadn: TEMJIONPOBOJHOCTh, KOHBEKLMS, M3Iy4YeHHE. YAelbHas TeroéMKOCTh BemlecTBa. KommuecTBo
TEIUIOTHI MIPH TEIJIoNepeiaye.

[Tonatue 06 anmabatHoM mnpouecce. IlepBblii 3akoH TepmoauHamuku. I[IpuMeHeHMe mepBOro 3akoHa
TEPMOJIMHAMMKH K H3omporeccam. I'papuueckas uHTeprperanus paboTsl rasa.

Bropoii 3akoH TepmoannamMuki. HeoObpaTuMOCTh TPOIIECCOB B MMPUPO/IE.

TeruioBble MamuHbl. [IpuHIMNBI AeWcTBUA TEIUIOBBIX MamuH. [IpeoOpa3oBaHMsl 3HEPTUHM B TEIUIOBBIX
mamuHax. Koadduuuent nonesnoro aevicteus temnoBoil Mamuuel. [ukn KapHo u ero kosdgduimeHT noie3Horo
NelcTBUS. DKOJOTHUECKUE MTPOOIIEMBI TEIIIOIHEPTETUKH.

TexHuueckue ycTpoWCTBa M MPaKTUUYECKOE IMPHUMEHEHME: [BUTATeNlb BHYTPEHHEro CropaHus, OBITOBOM
XOJIOIUIBHUK, KOHTUIIOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEH HEpruy Teja MU COBEPILIEHUH padOThI: BbUIET MPOOKU U3 OYTHUIKH MO ACHCTBUEM
C)KaToTo BO3/yXa, HarpeBaHue 3Qupa B JTATYHHOU TpyOKe MyTEM TpeHus (BUIEC0AEMOHCTpaIus).

W3meHneHre BHyTpeHHEHN 3Hepruu (TemrepaTypsl) Tejla py Teruionepeaaye.

OnpIT 0 aguabaTHOMY PACIIMPEHUIO BO3/yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, IBUraTelNsi BHYTPEHHET0 CrOPaHuUsl, PEaKTUBHOIO JIBUTaTEJIsl.



Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

N3Mepenne yenbHOU TeMI0EMKOCTH.

Tema 3. Azpezamnvie cocmoanusn geujecmea. Dazoevie nepexoont

[TapooOpa3zoBanue u kKoHAeHcanws. VcmapeHue u kumeHue. AOCOTIOTHAS W OTHOCUTEIbHAS BIAKHOCTH
Bo3ayxa. HacelmeHHelid nap. YnaenbHass TeIwioTa MapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT
JaBJICHUS.

Teépnoe Ttemo. Kpucrammumdyeckue u amopdHbie Tena. AHHM30TPONUS CBOWCTB KpUCTAIOB. JKumkue
kpuctaiibl. CoBpeMeHHble Marepuanbl. [lnaBiaeHue W Kpucraumzanus. YJelbHas TEIUloTa IUJIaBJICHUS.
Cybmumarus.

VYpaBHeHHE TEIIOBOTO OanaHca.

TexHuyeckue yCTpoCcTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M ICHUXPOMETP, KaJOpUMETP,
TEXHOJIOTHH MOJy4YEeHUsI COBPEMEHHBIX MaTEpHUAJIOB, B TOM YKCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIEHHBIX [1apPOB.

Kunenue npu moHM>KEHHOM JIaBJICHUH.

CriocoObl U3MEpPEHUS BIAKHOCTH.

HaGimotenne HarpeBaHus ¥ IIABICHHUS KPUCTALNTHYECKOTO BEIICCTBA.

JleMOHCTpalus KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3mepenre OTHOCUTENBHOM BIIAXKHOCTH BO3TyXa.

Pa3znen 4. DiekTpoamHamMuka

Tema 1. Dnexmpocmamuka

DnexTpu3zanus Tel. DIeKTpUuuecKuil 3apsaa. JBa Buia anekTpudeckux 3apsioB. [IpoBoIHUKY, TUAIEKTPUKH U
MOJIYTIPOBOJIHUKH. 3aKOH COXPAHEHMsI dJIEKTPUUYECKOTO 3apsija.

B3aumopeiictBue 3apsgoB. 3akoH Kynona. ToyeuHblll 37€KTpUYECKHI 3apsii. DJIEKTPUYECKOE IOJIE.
Hanpsix€nHocTh anekTpudeckoro nods. [IpuHuumn cyneprno3unuu 3J1eKTpUYecKUX 1nojiei. JInHuM HanpsyKEHHOCTH
3IEKTPUUYECKOTO MOJIS.

Pabora cun anexrpocratnueckoro noss. [lorenuuan. Pasnocts norenuuanos. [IpoBOAHUKY U TUAJIEKTPUKU B
ANEKTPOCTATUYECKOM ToJie. J{uaaeKTpuueckas NpoOHUIIAEMOCTb.

OnexTpoéMkocTb. KoHIeHcaTop. ONEKTPOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. OHEprus 3apsHKEHHOIO
KOHJIEHCATOopa.

TexHuuecknue ycTpoiCTBa M MPAKTUYECKOE MPUMEHEHHUE: DJIEKTPOCKOI, 3JIEKTPOMETP, JIEKTPOCTATHUECKas
3aluTa, 3a3€MJICHHUE IEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAJIbHBIN anmnapar, CTpyWHBIN PUHTEP.

Jlemoncmpayuu

YCTpOoUCTBO U MIPUHIUIL ACUCTBUS JIEKTPOMETPA.

B3anmoaeiicTBre HaANEKTPU30BAHHBIX TEI.

DNEeKTPUYECKOE TOJIE 3apSKEHHBIX Tell.

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTHYecKas 3aluTa.

JIMBIEKTPUKH B 3JIEKTPOCTATHUYECKOM TIOJIE.

3aBUCUMOCTD AJIEKTPOEMKOCTH IMJIOCKOTO KOHJEHCATOpa OT IUIOIMIAAU IUIACTHUH, PACCTOSIHUS MEXAYy HUMHU U
JOUBJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopnuie pabomuol

N3mepenne 31meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paziuunsix cpeoax



DJIEKTPUYECKUN TOK. YCJOBHUS CYIIECTBOBAHMS AJIEKTpUUeckoro Toka. Mcrounwku Toka. Cuia TOKAa.
[TocTostHHBIN TOK.

Hanpsioxenune. 3akon OMa J1st ydacTka Lenu.

DNEKTPUUECKOE COMPOTHUBIIEHUE. Y AEIBHOE CONPOTUBIIEHUE BenlecTBa. llocienoBaTenbHoe, napamieabHOE,
CMEILIAaHHOE COEIMHEHNE IIPOBOIHUKOB.

PaGora anektpuyeckoro Toka. 3akoH J[xoymns—JIenna. MOmHOCTB 3JEKTPHUUECKOTO TOKA.

DONEeKTpOABMKYILAs CHJIa U BHYTPEHHEE COINPOTHBJICHUE HCTOYHMKA TOKa. 3akoH Oma s IMOJHOU
(3aMKHYTOI) 351ekTpuueckoii nenu. Koporkoe 3aMbikanue.

DneKTpOHHAs POBOJUMOCTDb TBEPBIX METANIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS METAJJIOB OT TEMIIEPATYpHI.
CBepXIpoBOIUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonHuku. CoOCTBEHHAs U MPUMECHas! MPOBOJUMOCTD IOJIYIPOBOAHUKOB. CBOMCTBA P—N-miepexoaa.
[TomympoBOTHUKOBBIE IPHOOPHI.

ONEeKTpUYeCKUii TOK B PacTBOpPAX M pacIulaBaX AJIEKTPOJUTOB. OIJIEKTPOIUTHYECKAsT JUCCOLMALIUS.
DIIEKTPOJIN3.

OnexTpuueckuid ToK B razax. CaMOCTOSTENBbHBIN U HECAaMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.

TexHnyeckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTaT, UCTOYHUKHU TOKa,
ANEKTpOHArpeBaTeNbHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBICHUS, BAKYYMHBIN
MO, TEPMUCTOPHI U POTOPE3UCTOPDI, MOTYIPOBOAHUKOBBIN AUOJ, TAIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibpl TOKa U HAIIPSIKEHMUSL.

3aBUCHUMOCTb CONPOTHUBJICHUS LIMJIMHIPUYECKUX TPOBOJIHUKOB OT JUIMHBI, IUIOIIA/IA ONIEPEYHOTO CEYEHUs 1
Marepuana.

CMmeniaHHO€ CO€JUHEHHE ITPOBOHUKOB.

[Ipsimoe n3mepenue 37eKTpoABHXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE rajlbBaHUUECKOI'O AJIEMEHTA U OLIEHKa
BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHMOCTb CONIPOTUBIICHUS METAJIJIOB OT TEMIIEPATypHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoit pa3psaa 1 NpOBOAMMOCTb BO3AyXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3ydyeHne cMeIaHHOTro COeIMHEHMS pE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHiIbl MCTOYHUKA TOKA M €M0 BHYTPEHHETO COIPOTHUBIICHUS.

HabGmtonenue snexTpoinusa.

MexnpeamerHblie CBA3U

Nzyuenne xypca ¢usuku 06azoBoro ypoBHs B 10 Kjacce OCYIIECTBISIETCS C y4€TOM COJEp)KaTeNbHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOJIOTHH, XUMHUH, Freorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnvle nonsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAYYHOTO TO3HAHWS: SBICHHE, HAYYHBII
¢axT, runoresa, (usnyeckas BeJIWYMHA, 3aKOH, TEOpHs, HAOIIOJEHHUE, HKCIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb,
U3MEpEeHHe.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHHH, nuHelHas (yHKIus, napaboia, runepbosia, ux rpaduku u
CBOWCTBA, TPUTOHOMETpUYECKHE (QYHKIIMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI ¥ MX ITPOEKIIMK HA OCU KOOPAMHAT, CII0)KEHUE BEKTOPOB.

bBuonocus: mexannueckoe JBMKEHHE B )KUBOU npupoze, 1uddy3us, ocMoc, TeMI000MEH KUBBIX OPraHU3MOB
(BUABI TETLIONEpEAAYH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKUE SIBJICHHS B )KUBOM MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA, MOJISIpHAs Macca,
TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH U ra3oB, MIEKTPUUYECKUE CBOMCTBA METAJJIOB, DJIEKTPOJIUTHYECKAS
JYccoLranys, rajlbBaHuKa.



l'eocpagpus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeusn: npeoOpa3oBaHUE [ABMKEHUN C UCMHOJIb30BAaHUEM MEXAHU3MOB, YUY&T TpPEHUS B TEXHHKE,
MOLIUITHUKY, UCIOJIb30BaHHE 3aKOHA COXPAHEHUs HMMITYJIbCca B TEXHHUKE (pakera, BOJAOMET U ApPYyrue), IBUraTelb
BHYTPEHHETO CropaHus, mapoBas TypOWHA, OBITOBON XOJNOMWUIHHHUK, KOHIUIIMOHEP, TEXHOJOTHH IMOJIy4eHUs
COBPEMEHHBIX MAaTEpUajoB, B TOM YHCJIE HAHOMATEpUalOB, U HAHOTEXHOJOTMH, 3JIEKTPOCTATUUECKas 3aluTa,
3a3eMJIGHHUE  DJIEKTPONpUOOpOB,  KCEPOKC, CTPYHHBIH  NpPUHTEp, dJIEKTpOHAarpeBaTelibHble  IPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHIL, TATbBAHUKA.

11 KJIACC

Pa3znen 4. DiiekTpoanHamMuka

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3auMoaelcTBUE MOCTOSHHBIX MArHUTOB. MarHuTHoe mose. BEeKTop MarHuTHOU
MHAYKIUU. [IpUHIMO Cynepno3svuvy MarHUTHBIX noJyied. JIuHuuM wmarHuTHOM wHAyKuuu. KaprtuHa JMHUR
MarHUTHOM MHAYKIHMH MOJIS NOCTOSHHBIX MAarHUTOB.

MarnuTHO€e 1osie TPOBOJHMKA ¢ TOKOM. KapTuHa JUMHUNA MHAYKIMU MAarHUTHOTO IOJISL JUIMHHOTO IPSIMOTO
MPOBOJIHMKA W 3aMKHYTOTO KOJIBIIEBOTO IPOBOJHMKA, KATYyIIKH ¢ TOKOM. OmnbiT Opcrena. BzaumoneiictBue
MPOBOJHUKOB C TOKOM.

Cuinia AMniepa, €€ MOJyJib U HaIlpaBJICHUE.

Cuna JlopeHua, e€ MOIyJib U HarpaBieHue. J[BUKeHUE 3apsKEHHON 4YacTULbl B OJHOPOJHOM MarHUTHOM
noie. Pabora cuner Jlopera.

SIBneHue aneKTpoMarHuTHOM MHAYKIMH. [IOTOK BEKTOpa MarHMUTHOM MHIYKIUHU. DJIEKTPOABMKYILIAS CUIIA
MHIYKUMU. 3aKOH 3JIEKTpOMarHuTHo uuaykuuu dapazes.

BuxpeBoe »snexkrtpuyeckoe 1mosie. ONEKTPOABIXKYLIAs CUJa HWHIYKUMU B MPOBOJHMKE, JBHXKYLIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MAarHUTHOM II0JIE.

[IpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HHE CAMOUHIYKLIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TIOJIE.

TexHHUeckre YCTpPOMCTBA M NPAKTHYECKOE MPUMEHEHHE: IOCTOSHHBIE MArHHUTBI, 3JEKTPOMArHUTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTEIHU JIEMEHTAPHBIX YAaCTUL, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM TTOJIEM.

JInHWMY MHOYKIMKA MarHUTHOTO TOJIA.

B3anmoneicTere 1ByX MPOBOJHUKOB C TOKOM.

Cuna Awmrepa.

[erictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBneHue 3NEeKTPOMArHUTHON UHAYKIINH.

IIpaBuio Jlenua.

3aBHCUMOCTD 3JIEKTPOJIBHKYIIEH CHUIIbI HHAYKIIMHA OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MOTOKA.

SIBrieHNE CAaMOMHTIYKITU Y.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHne MarHuTHOTO NOJIS KATYIIKH C TOKOM.

Hccnenoanue neicTBus MOCTOSHHOTO MarHUTa Ha pPAMKY C TOKOM.

HccnenoBanue sABieHUs IEKTPOMAarHUTHON WHTYKIIUH.

Pa3pea 5. Kojie0anus u BOJIHBI



Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KOJ1COAHUA

Konebarenpras cucrema. CBoOOgHBIE MexaHW4Yeckue KojeOanus. ['apmonmueckue kosebanus. Ilepuon,
yacToTa, amrumTyga W (asa konebanmii. IIpyXKWHHBIH MasTHUK. MaTeMaTHYeCKH MasTHHK. YpaBHECHHUE
rapMOHHYECKHUX Koyiebanuii. [IpeBpaieHue sHeprun mpu rapMOHNYECKUX KOJICOaHUSIX.

Konebarenbublit KoHTYp. CBOOOHBIE 3JEKTPOMArHUTHBIE KOJIEOAHUS B UACATBHOM KOJeOaTeTbHOM KOHTYpE.
AHanorus Mexay MeXaHW4eCKUMH U AJIEKTPOMarHuTHeIMU KosiebaHusimu. @opmyna Tomcona. 3akoH coXpaHeHUs
SHEPTUH B UJIeaTbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxalolMX KolieOaHWsIX. BbIHYKIEHHBIE MeXaHW4Yeckue Kojebanus. Pe3oHaHc.
BoiHyX/1€HHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMUSI.

[Tepemennbiii Tok. CuHycOMAANbHBIA MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JeCTBYIOIIEE 3HAUEHHUE CUIIBI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. [IpousBoacTBO, Iepeada u NOTPEOICHUE ANEKTPUUSCKON IHEPTHH. DKOJIOTHUECKUE PUCKU
[IPU IPOU3BOJICTBE JIEKTPO3HEpruu. KynbTypa UCnosnb30BaHus 3JE€KTPOIHEPTHH B TOBCEAHEBHOM KU3HU.

TexHuyeckue ycTpoiicTBa M MPAKTHUYECKOE MPUMEHEHHE: AJIEKTPUUYECKUII 3BOHOK, T€HEepaTop MepeMEHHOro
TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOaTeIbHON cHCTEMBI (TIPY>KHHHBIN WM MATEMATUYSCKUN MAsTHHK).

Habmoienue 3atyxaronmx koiaeOaHui.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJIeOaHUI.

HaGmonenue pe3oHanca.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOaHNSI.

OcmorpaMMbl (3aBUCUMOCTHU CHIIBI TOKA U HAMPSHKEHUS! OT BPEMEHH ) AJIs DJIEKTPOMArHUTHBIX KOJICOaHUIA.

Pe3onanc npu nocnenoBaTeNbHOM COSTUHEHUH PE3UCTOPA, KATYIIKW HHAYKTUBHOCTH U KOHJEHCATOPA.

Mopenb TUHUYM SIEKTPOIIepeaayn.

Vuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPUOA MaJIbIX KOJIEOaHMI Ipy3a HA HUTU OT JUIMHBI HUTU U MacChl Tpy3a.

HccnenoBanne mepeMeHHOrO TOKAa B LIETIH U3 MOCIEAOBATEIbHO COCTUHEHHBIX KOHJIEHCATOPA, KATYIIKU U
pesucropa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHsle 60J1HbL

Mexanuyeckue BOJIHBI, yclioBUs pacnpocTpaneHus. [lepuoa. CKopocTh pacnpoCTpaHEHUsI U JJIMHA BOJIHBI.
[Tonepeunsle u nMporoabHBIE BOTHBL. MHTephepeHus u qudpakius MEXaHUIeCKIX BOJIH.

3Byk. CkopocThb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONeKTPOMarHUTHBIE BOJIHBI. YCJIOBHS HW3JIYYeHHS DJICKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BekTOpoB E, B, V B anekTpomaruuTHoOi BosiHe. CBOMCTBA AJIEKTPOMArHUTHBIX BOJH: OTpa)KeHHE, MpeIoMIICHHE,
nonspuzanus, nudpakuus, naTepdeperus. CKopocTh IMEKTPOMArHUTHBIX BOJIH.

[IIxana snekTpoMarHuTHHIX BOJH. [I[prMeHeHNEe STIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIIBI panOCBA3Y U TENEBUACHUS. Paaronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl.

TexHuueckue yCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI, YJIbTPa3BYKOBas
JMArHOCTHUKA B TEXHUKE U MEAUIIMHE, pajap, paauonpuéMHNK, TEIEBU30D, aHTeHHa, Tenedor, CBU-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacIpOCTpaHEHUE TOMEPEUHBIX U MPOJIOIBHBIX BOJH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

HabGmronenue otpakeHrs U MPETOMIIEHUST MEXaHUYECKUX BOJTH.

Habmonienue nntepdepeHny u AMPpakiiuy MEXaHUYeCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u TPOMKOCTH 3BYKa U BBHICOTHI TOHA C aMIUIUTYAON U YaCTOTON KOJIeOaHMA.
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HccnenoBanue CBOICTB 3JEKTPOMArHUTHBIX BOJH: OTpa)K€HHE, MpeJoMJICHHE, Moysgpu3anus, Iudpaxius,
uHTEephEepeHIINs.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsMonMHENHOE paclIpOCTpaHEHHE CBETa B OJHOPOAHOM cpene. Jlyu cBera.
TodeuHbIil HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n300pakeHuil B IIIOCKOM 3epKalie.

[Ipenomiienne cBera. 3aKOHBI MpeliOMIICHUs cBeTa. AOCONIOTHBIA mMOKaszaTenb mpeiaomieHus. [lomHoe
BHYTpEHHee oTpaykeHue. IIpeenbHblil yroi MoJHOro BHyTPEHHETO OTPaKEHUS.

Hucniepcus ceera. ClioxHBIH cocTaB Oenoro cera. L{Ber.

Cobuparonue u pacceuBaroiue JUH3bl. ToHkas 1uH3a. DOKYCHOE PacCTOSHUE M ONTHUYECKas CHila TOHKOM
muH3bl. [locTpoenue wuzoOpaxeHuil B coOuparomMX M pacceuBaroumMxX JuH3ax. Dopmyrna TOHKOH JIMH3BI.
VBeanueHue, JaBacMoe JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. Murepdepennuus csera. KorepeHTHble HCTOYHUKHU. Y CI0BUA HAOIIOACHHUSI MAKCUMYMOB U
MUHUMYMOB B UHTEP()EPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpaxius ceera. Audpakunonnas pemérka. YciaoBue HaOIIOACHUS TNIABHBIX MaKCUMYMOB NP MaJICHUH
MOHOXPOMAaTHYECKOI'0 CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[lonsipuszanus ceera.

TexHuyeckue yCcTpOHWCTBA W NpPAaKTHUECKOE NPUMEHEHHE: OYKH, Jyma, (oToanmnapar, MPOSKIIMOHHBIN
amrmapar, MEKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PPAKINOHHAS PEIIETKA, TOJIIPOUI.

Jlemoncmpayuu

[IpsmonuHeitHOE paclpocTpaHeHne, OTpaKeHUe U mpejoMieHue ceera. OnTuueckue mprudopshl.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojiens CBETOBOAA.

HccnenoBanue cBONCTB N300paKeHUN B TMH3AX.

Mopenn MEKpOCKOMA, TEIECKOIIA.

HaGnronenue natepdepeHIium cBeTa.

Hab6mronenue qudpakiuum cBera.

HaGurotenue aucriepcuu cBera.

[TonyueHue ciekTpa ¢ HOMOIIbIO MPU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

Habmroienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne nokasaresns NpesioMIIeHUs CTEKIIA.

HccnenoBanme cBOWCTB 300paKeHHI B TMH3aX.

Habntonenue nucnepcuu cBeta.

Pazjnen 6. OcHOBBI crieMATbHOM TEOPUH OTHOCHTEILHOCTH
['paHnIBI IPUMEHMMOCTH KJIACCUYECKOM MeXaHHMKHU. [locTynarel ClieNMaTbHONM TEOPUU OTHOCUTEIIBHOCTH:
MHBAapUaHTHOCTb MOJYJISl CKOPOCTH CBETA B BAKyyMe, IPUHIIAII OTHOCUTEIHOCTH DWHILTEHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU U COKPALLEHUE JIUTHBI.
OHeprusi ¥ UMIYJIbC PENATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € YHEPTUEH U UMITYJIBCOM PEISITUBUCTCKON YaCTUIIBI. DHEPTHS IIOKOS.

Pa3nea 7. KBantoBas pusuka
Tema 1. dnemenmul K6AHMOEOI ONMUKU
®oronsl. opmyna [1nanka cBs3u 3Heprun (HOTOHA C €ro YaCTOTOW. DHEPIUs U UMIYJIbC POTOHA.
OtkpeiTie u uccnenoBanue (orordpdexra. OnbiTel A. I'. CroneroBa. 3akoHsl ¢orodddexra. YpaBHeHHE
OnHTeitna 1 porosddexra. «Kpacnas rpanuna» porosddexra.
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JlaBnenne cBera. Onbwitel [1. H. JIeGenena.
XUMHYECKOEe IEHCTBUE CBETA.

TexHuyeckue ycTpoiicTBa M MpakTHYECKOe MpUMeHeHHue: (OTOdIeMEHT, (POToNaTUMK, CONHEeYHas OaTtapes,
CBETOJIUOI.

Jlemoncmpayuu

®dotor(hPexT Ha yCTaHOBKE C IMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeMIHETO GoTtodddexra.
Cseroauos.

Conneunas 6atapest.

Tema 2. Cmpoenue amoma

Mogene aroma Tomcona. OmnbiThl Pe3epdopaa mo paccessHuro o -yactull. [InmaHerapHas Mozenb aroma.
[Tocrynatsl bopa. M3nydenue u nornomieHne GOTOHOB MPH NEPEXo/ie aToMa ¢ OJHOTO YPOBHS SHEPTUU Ha APYTOH.
Bunel criektpoB. CieKTp ypoBHEHN 3HEPTUK aTOMa BOAOPOJIA.

BosHoBbie cBoiicTBa yactull. Bonusl ge bpoiinsa. KopnyckynsipHO-BOJHOBOM 1yaau3Mm.

CrioHTaHHOE U BBIHYKJECHHOE U3IIyYCHHUE.

TexHuuyeckue ycTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHUE: CIEKTpPalbHBIA aHaau3 (CIEKTPOCKOIl), Jas3ep,
KBaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopna.

Omnpenenenue JIMHBI BOJTHBI Jlazepa.

HaGmrotenne JInHeHYIaThIX CIIEKTPOB M3ITyUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

HaGumoienne JIMHeHYaToro CreKTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, JOKa3bIBAIOLIME CIIOKHOCTh CTPOEHUs sapa. OTKphITHE paguoakTUBHOCTU. OMBITHI
Pesepdopna nmo onpeneneHuio coctaBa paAMoaKTUBHOTO u3nyudeHusi. CBoicTBa anbda-, 6era-, raMMa-u3mydeHusl.
BrusiHue pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE NpOTOHA U HelTpoHa. Hyknonnas moznens siapa I'elizenOepra—lBanenko. 3apsn sapa. MaccoBoe
qucio saapa. M3oromsl.

Anbda-pacniaa. DIEKTPOHHBIA M MO3UTPOHHBIA Oera-pacmaj. ['amMa-u3inydeHue. 3aKOH pajMOaKTHBHOIO
pacrnaza.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl siipa.
SAnepHble peakuuu. JleleHUE U CUHTE3 SAEP.

Snepubiii  peaktop. Tepmosaepublii cunTe3. IIpobmembl M MEpPCHEKTUBBI  SAACPHONW  SHEPrETHUKH.
DKOJIOTHYECKHE aCIEKThI sIIEPHON IHEPTeTUKH.

DOnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.
Metobl HaOIIOCHHS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHII.
®dyHnaMeHTaIbHbIE B3auMOoAeHCTBUS. EAMHCTBO (pM3nYecKoi KapTUHBI MUpA.

TexHHUeCcKHE yCTPOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: JTO3UMETp, Kamepa BuibcoHa, siAepHBI peakTop,
aToMHasi 6oMo0a.

Jlemoncmpayuu

Cu€TunK MOHM3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU
Oranel pa3BUTUs acTpoHOMHUU. [IpHuKiiaqHOe 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMMUH.
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Bun 3Bé3anoro He6a. Co3Be3ausi, spKue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneynas cucrtema.

Comuue. ConHeuHass akTUBHOCTh. Mcrtounwk »Heprur CoyiHIIA W 3BE3A. 3BE3NBI, HMX OCHOBHBIE
XapaKTepUCTUKHU. [lnarpamMma «CHEKTPaJbHBIM KJIACC — CBETUMOCTHY». 3BE3]bI IVIABHOM IOCJEI0BATEIBHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBb» JIJIsi 3BE3]l TVIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE IPEICTABICHUS O TPOUCXO0XKACHUH U 3BOTOUUH COJIHLA U 3BE3/. DTallbl )KU3HU 3BE3 .

Muneunbiii Ilyte — Hama ['amaktuka. [lonoxxkenue u aBwkenue CousHia B ['amaktuke. TuIbl rajgakTHK.
Pannoranaktuku u kBa3zapel. YEpHBIE ABIPBI B A/1pax rajJakTHK.

Bcenennas. Pacummpenue Bceenennoil. 3akon Xa06na. Pasberanue ramaktuk. Teopus Bombimoro B3pbiBa.
PenukToBoe n3inydyenue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

Habmtoienusi HeBOOPYKEHHBIM TIJ1a30M C HMCIIOJIb30BAHHEM KOMITBIOTEPHBIX MPHJIOKEHUN ISl OTpeaesieHus
MOJIOKEHUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBbIE co3Be3ausi CeBepHOro moiymapus U spKue
3BE3IBIL.

HaGmonenus B Teneckon JIyHsl, uranet, Miegnoro [Tyrtu.

O6o0maroniee NoBTOpeHne

Ponbp ¢u3ukuM U acTpOHOMUU B HKOHOMHUYECKOM, TEXHOJIOTMYECKOM, COLMANBLHOM U STHYECKOU cdepax
NESTEILHOCTH YeJIOBEeKa, pPOJjb U MECTO (PU3MKH M aCTPOHOMHUHM B COBPEMEHHON HAay4YHOW KapTHHE MHUpa, POJb
(busnueckoit Teopuu B GOpMHPOBAHUH TPEICTABICHUN O (PU3MUECKON KapTHHE MUPA, MECTO (PU3NICCKON KapTHHBI
MHUpa B 001IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O IPUPOJIE.

MexnpeamMeTHble CBSI3H

N3ydyenne xypca ¢usuku 0a3oBoro ypoBHsS B 11 Kilacce OCYIIECTBIISIETCS C Y4ETOM COJEPIKATEIbHBIX
MEXITPEAMETHBIX CBA3EH C KypcaMHu MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpapuu U TEXHOJIOTHUH.

Mesicnpeomemmnvle noHsamus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO TO3HAHWS: SIBICHHE, HAYYHBIN
¢dakt, runoresza, ¢puznyYecKas BENIWYMHA, 3aKOH, TEOpHUs, HAONIIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHHUE, MOJEIb,
HU3MEpPEHHE.

Mamemamuxa: pelieHUe CUCTEMbI YpaBHEHUMW, TPUTOHOMETpUUYECKHUE (DYHKIIMH: CHUHYC, KOCHHYC, TaHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBHl U MX MPOEKIIMH HAa OCH KOOPJAMUHAT, CIOKEHUE
BEKTOPOB, MPOU3BOJHBIC IEMEHTAPHBIX (DYHKIMH, TPU3HAKU MOJ0OUS TPEYrOJbHUKOB, OMpeeNieHHe TUIONaan
II0CKUX GUryp u o0béma ted.

buonoeus: snexTpuueckue SIBJICHUS B JKUBOM MPHUpPOJE, KoyieOaTeIbHbIE IBWKEHUS B KUBOW MPUPOJE,
ONTUYECKUE SIBJICHUS B )KUBOU MPUPOJIE, IEUCTBUE PaUALIUN HA KUBBIE OPraHU3MBI.

Xumus: cTpO€HUE aTOMOB M MOJIEKYJ, KpUCTAIITMYECKast CTPYKTypa TBEPIBIX TEJ, MEXaHU3MbI 00pa30BaHUS
KPHUCTAJUIMYECKOMN PEIIETKH, CIIEKTPAJIBHBIN aHAJIN3.

l'eoepaghusa: MarHUTHBIE TIONIOCA 3€MIIM, 3aJIeKU MArHUTHBIX PyA, (HOTOChEMKAa 3eMHOM IMOBEPXHOCTH,
MpeACKa3aHue 3eMJIETPSICEHUH.

Texnonocusi: NTUHUM BJEKTpOIEpeady, T'€HepaTop MEPEMEHHOr0 TOKa, AJIEKTPOJBHUraTeilb, MHIYKIMOHHAs
neys, pajgap, paauoNnpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBU-neub, MpOEKIMOHHBIN anmapaT, BOJIOKOHHAsS
OTTHKA, COJTHEUHAs1 OaTapes.

IVIAHUPYEMBIE PE3VYJIbTATbI OCBOEHHUSI NPOI'PAMMBI IO ®U3BUKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA
OcBoenne yuebHoro npenmera «Pu3nka» Ha YpOBHE cpelHero obiero odpazoBaHHs (06a30BbI ypOBEHB)
JOJKHO 00€CIeUHTh JOCTHKEHUE CIIENYIOIIMUX JUYHOCTHBIX, METAIPEIMETHBIX U MPEeIMETHBIX 00pa3oBaTebHbIX
pE3yIbTATOB.
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JIMHHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3yNbTaThl OCBOEGHUs yueOHoro mnpeamera «®u3MKa» IOKHBI OTpa)XaTb TI'OTOBHOCTb M
CIIOCOOHOCTh OOYYAIOMIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3HMIMEH JTUYHOCTH, CUCTEMOM
LIEHHOCTHBIX OPHEHTAllUl, NO3UTUBHBIX BHYTPEHHUX YOEKJIEHUIN, COOTBETCTBYIOLIUX TPAJULHMOHHBIM IIEHHOCTSAM
poccuiickoro oO0I1ecTBa, paclIMpeHHe >XU3HEHHOTO OIbITa M ONblTa JEATEIbHOCTH B IPOLIECCE peau3aliu
OCHOBHBIX HalpaBJICHUI BOCIIUTATEIBHON EATENBHOCTH, B TOM YUCIIE B YaCTH:

1) rpaskaaHCKOro BOCIIUTAHHUS:

c(OPMHPOBAHHOCTh TPAXKAAHCKON MO3MLIMK OOydYaIOUIerocs Kak AaKTHBHOIO M OTBETCTBEHHOTO YJICHA
poccHiickoro o01ecTBa;

IPUHATHE TPATULMOHHBIX O0IIEYETOBEYECKUX I'YMAHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEH;

TFOTOBHOCTh BECTH COBMECTHYIO JAESITEIBHOCTb B HHTEpECax IPaXkIaHCKOIo OOILECTBA, ydyacTBOBaTb B
caMOYIIpaBJICHHH B 00pa30BaTEeIbHON OpraHU3aINH;

YMEHUE B3aUMOJICHCTBOBaTh C COLMAIBHBIMM MHCTUTYTAMHU B COOTBETCTBUHM C MX (QYHKUMAMUH U
HA3HAYCHUEM;

TOTOBHOCTb K TyMaHUTapHO! U BOJIOHTEPCKOU JEATEIBHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUSI:

Cc(OPMHPOBAHHOCTH POCCUHCKOM IpakIaHCKOW UICHTHYHOCTH, ATPUOTHU3MA;

LIEHHOCTHOE OTHOILEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTM)KEHHUSIM POCCHUMCKHX YYEHBIX B 00JIaCTH
(GU3MKU ¥ TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIMTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUIECKOTO ITOBE/ICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYal[MI0 M IPUHUMATh OCO3HAHHBIC PELICHUS, OPHUEHTUPYSICh HAa MOPAJIbHO-
HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATENBHOCTH YUEHOIO;

OCO3HaHHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYyAYIIETO;

4) 3cTeTHYeCKOTr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYAsi 3CTETUKY HaAyYHOTO TBOPYECTBA, IPUCYILETro (PU3NUECKOM HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K pa3iu4HbIM chepam npodeccruoHaNIbHON NeSTEIbHOCTH, B TOM YHUCIIE CBS3aHHBIM C (U3UKON U
TEXHUKOM, YyMEHHE COBEpIIaTh OCO3HaHHBIA BbIOOp Oyaymield mnpodeccun M peanu3oBbIBaTH COOCTBEHHBIE
KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CHOCOOHOCTh K 00pa30BaHMIO U caMOOOPa30BaHUIO B 007acTH (U3MKU Ha MPOTSHKEHUU BCe
KHU3HU;

6) IKOJIOrNYECKOTO BOCTIUTAHUSI:

C(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHHE TIJIOOAIBHOIO XapakTepa HKOJOTHYECKUX
npobiuem;

IJTAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUI B OKPYKAIOLIECH CpPeAe Ha OCHOBE 3HAHMS IIEJIEH YCTOMYMBOTO
pa3BUTHS YEJIOBEUECTBA;

pacIlipeHre OMbITa AEATEIbHOCTU JKOJOTMYECKOW HANPABIEHHOCTH HAa OCHOBE MMEIOIIMXCS 3HAHMM 110
¢busuke;

7) IEeHHOCTH HAYYHOTI'0 TO3HAHUS

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA (U3MUYECKOM
HayKH;

OCO3HaHME I1IEHHOCTH HAY4YHOH JEATeNbHOCTH, FOTOBHOCTH B IpOLECCe M3Yy4YeHUs (U3UKU OCYIIECTBIATH
MIPOEKTHYIO U HCCIIE0BATENbCKYIO JIEATENbHOCTh MHANBUIYaIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI
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ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBble Jlornueckue AeicTBHA:

CaMOCTOSITENTbHO (POPMYITUPOBATH M aKTYaIM3UPOBATh MpoOIeMy, paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEATh UEH AEITeIbHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTHKCHUS;

BBISBJISTH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SIBICHUSX;

pazpabarhiBaTh IIJIaH pEHIeHUs MpoOieMbl C Y4€TOM aHalu3a UMEIOUIMXCS MaTepuaibHBIX H
HEMAaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIHLHOCTh, OLICHMBATh COOTBETCTBHE PE3YyJbTATOB LEJISM, OLICHUBATH PHUCKU
IMOCJIEICTBUN NCATCIbHOCTH;

KOOPJIUHUPOBATh U BBIMOJHATE PabOTy B YCIOBHUSIX pPEaJbHOr0, BUPTYaJbHOTO UM KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE NPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBareibckue AeiCTBUA:

BJI3/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHSAMHI U MEeTO1aMU (PU3UYECKOI HAYKH;

BJIQJIETh HAaBBIKAMHU Y4eOHO-HCCIIEOBATEIbCKOM M TPOEKTHOM JEATENbHOCTH B o0yiacTu  (DU3HKW,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSTEIIFHOMY MOMCKY METOJIOB PEIICHUS 3a7a4 PU3NIECKOTO COJIePIKaAHUS,
MIPUMEHEHHUIO PA3JIMYHBIX METOOB MO3HAHUS;

BJIQ/IETh BHUJIAMHU JCSITENLHOCTH MO IMOJIyYEHUIO HOBOTO 3HAHUS, €ro MHTEpIIpEeTaluu, MpeoOdpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTyalMsX, B TOM YHWCJIE€ NPHU CO3TAHHM Y4EOHBIX MPOEKTOB B 00JIACTH
buzuku;

BBISIBIIATh NMPUYUHHO-CIICJICTBEHHBIE CBS3M M aKTyaJIM3UPOBATh 3aJady, BBIABUTATh TUIIOTE3Yy €€ peIIeHus,
HaxOJIUTh apIryMEHTHI JJI OKa3aTeJIbCTBA CBOMX YTBEPKIICHUM, 3a1aBaTh NapaMETPbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh IIOJIyUCHHBIE B XOJE€ pELICHUA 3aJauyd pPe3yJbTaTbl, KPUTHUYECKH OLICHMBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh W (POPMYTUPOBATH COOCTBEHHBIC 3a/la4yd B OOPa30BATEIHHOW NEATEIHHOCTH, B TOM YHCIE TPHU
U3Y4YEeHUU (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEICATCIILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIEC UJIEU, TPEAJIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHMUS;

CTaBUTH MPOOIEMBI U 3a7aUH, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undopmanmeii:

BJIQJIETh HABBIKAMH TOJy4YeHUs HHPOpManuu (PU3NYECKOTO COACpP)KAHUS U3 MCTOYHMKOB PA3HBIX THUIIOB,
CaMOCTOSITENTLHO OCYIIECTBIATh TMOWCK, aHAIM3, CUCTEMATH3AIMI0 M WHTEpIpeTalunio MHpOpMaluU pa3mHuuHBIX
BUJIOB U (DOPM MpeCTaBICHUS;

OIICHUBAThH JJOCTOBEPHOCTH MH(GOPMAIIIH;

WCIIOJIB30BaTh CPE/ICTBA MH(MOOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TE€XHOJOTUN B PEIICHUU KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U OPTaHU3AIMOHHBIX 337]a4 ¢ COOMI0IEHUEM TPeOOBaHUN SPrOHOMUKH, TEXHUKH 0€30MacHOCTH,
TUTHUEHBI, pecypcocOepeKeH s, TPaBOBBIX U STUYECKUX HOPM, HOPM HH(OpMAIIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJEPKAHMS B PA3IMYHBIX (popMarax ¢ yuy€ToM Ha3HA4YeHHsS UH(DOpMAIIUU U
1IEJIEBOM ayTMTOPHH, BBIOHpAsi ONTHUMAIBHYIO (POPMY MPEICTABICHUS U BU3yaIU3aI1H.

KoMMmyHuKkaTHBHBIC yHHBepcaibHble y4eOHbIe 1eHCTBHUA:
OCYILECTBIATH OOIIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JEATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUTKY KOH(IMKTHBIX CUTYaIMil U cMAT4aTh KOH(QIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBU1YaJIbHON paboTHI;
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BbIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX AECHUCTBUI € yd4y€TOM OOLIMX HHTEPECOB U BO3MOXKHOCTEH
Ka)KIOT0 WICHA KOJIJICKTUBA;

IIPUHUMATH L€ COBMECTHOM JESATCIBHOCTH, OPraHW30BBIBATH W KOOPAWHHUPOBATH JCHCTBUSA IO €€
JOCTIDKEHHUIO: COCTaBIATH IJIAaH JCHCTBUH, paclpeneiiarTh poiad ¢ Y4ETOM MHEHHHM YYacTHHMKOB, OOCYXKIATh
pe3yabTaThl COBMECTHON PabOTHI;

OLIEHUBATh KaueCTBO CBOETO BKJIA/1a U K00 Y4aCTHHKA KOMaHbl B OOIIMI pe3ynbTaT 0 pa3paboTaHHBIM
KPUTEPHUSM;

IpealaraTb HOBBIE IPOEKTHI, OLICHWBAThb HJEU C IO3UMLUUU HOBU3HBI, OPUIMHAIBHOCTH, IPAKTHYECKOU
3Ha4YUMOCTH;

OCYILIECTBIATh O3UTUBHOE CTPATETMYECKOE MOBEACHHUE B PA3JIMYHBIX CUTYalMsIX, IIPOSABIATHE TBOPYECTBO U
BooOpakeHue, ObITh UHULIUATUBHBIM.

PeryasiTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUSA
Camoopranuszaums:

CaMOCTOSITEJIbHO OCYILIECTBIATh IO3HABATENIBHYIO JESITEIbHOCTh B 00JaCTH (U3MKHM U aCTPOHOMUH,
BBISIBIIATH MPOOJIEMBI, CTABUTH M (POPMYITUPOBATH COOCTBEHHBIC 33]aUH;

CaMOCTOSITENTIHO COCTAaBJIATh IUIAH PEHICHUS pPAacUYETHBIX M KAYeCTBEHHBIX 3a/1a4, IUIaH BBITOTHEHHS
IPAKTUYECKON pabOThI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUI;

J1aBaTh OLIEHKY HOBBIM CUTYallUsM;

pacImmpsATh paMK1 Y4eOHOTO IPEeMETa Ha OCHOBE JIMYHBIX TMPEATIOUTEHHIA;

JieTIaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYAULIMU B 0071acTH (PU3UKHU, IOCTOSIHHO MOBBIIIATh CBOM
00pa3oBaTeNbHBIN M KYJIBTYPHBI YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHATbHbI HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYyallUsM, BHOCHTb KOPPEKTHUBBI B JIESTEIbHOCTb, OLIEHUBATb COOTBETCTBUE
pe3yabTaTOB LIESIM;

BJIaJIeTh HAaBbIKAMM MO3HABATENIBHOM pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX ACHCTBUI U MBICIUTEIbHBIX
MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUH;

WCTIOJIH30BATh MPUEMBI peIICKCHUH JIJISl OIICHKH CUTYAIHH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHIKEHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NP aHAIN3€ PE3YNIbTAaTOB JAEATEIbHOCTH;

MIPUHUMATH ce0s, TOHUMast CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI M QpTYMEHTHI IPYTUX MPH aHAIIN3€ PE3YNIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B nporuiecce nocTukeHHs JIMYHOCTHBIX PE3yIbTaTOB OCBOCHUS NMPOrPaMMbI 10 (PU3HKE JUIsl YPOBHS CPETHETO
oOmiero oOpa3oBaHHs y OOy4YalOIMIMUXCA COBEPIICHCTBYETCS HMOIMOHAIBHBIA HWHTEIUIEKT, IPEANoararoimi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOIEr0 CIIOCOOHOCTh MOHMMAaTh CBOE HSMOLMOHAIBHOE COCTOSIHUE, BHUJAETh
HaMpaBJIeHUs Pa3BUTUS COOCTBEHHON SMOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETYJIMPOBaHUs, BKIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE IPHUHHMAaTh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIOCOOHOCTh aNanTHPOBATHCS K OMOIMOHAIBHBIM WM3MEHEHHSIM W TPOSBIATh THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIOYAIOUICH CTpeMJICHHE K JOCTH)KEHHIO LEIM M YCHeXy, OINTHMH3M,
WHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh NCXO/SI U3 CBOMX BO3MOXKHOCTEH;

OMITATHH, BKIIIOYAIOIIEH CITOCOOHOCTh MOHWMATh YMOIMOHAIBHOE COCTOSIHHE JPYTHX, YYUTHIBATH €r0 TpPHU
OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYYBCTBUIO U COTNIEPEKUBAHUIO;
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COIMAIBPHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTh BBICTpAaWBAaTh OTHOIICHUS C JPYTUMHU JIFOJIBMH,
3a00TUTBCS, TIPOSIBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

NPEIMETHBIE PE3YJIbTATBI

K xonmy obOyuenus B 10 kjaacce mpeaMmeTHble pe3yabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)Xarh
C()OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

J€MOHCTPUPOBATh Ha IIPUMEpPAx poJib U MECTO (PU3HUKU B (POPMHUPOBAHUHN COBPEMEHHOW HAayYHON KapTHHBI
MHpa, B PA3BUTHUH COBPEMEHHOM TEXHUKU U TEXHOJOTHUMH, B IPAKTUYECKOU EATEIbHOCTH JIFOIEH;

YUUTBIBATh TPAHMIIbI PUMEHEHUSI W3YYEHHBIX (PU3UUECKUX MOJENEH: MaTepuaibHas TOYKa, WHEpIUAIbHAS
cucreMa oTc4éra, abCOMOTHO TBEPAOE TEJO, UICATbHBIN a3, MOJEIU CTPOCHUS ra30B, JKUAKOCTEH U TBEPABIX TEl,
TOUYEYHBIN IIEKTPUUYECKUM 3apsi/l IPU PEeLIeHNH GU3NYECKUX 3a1a4;

pacrio3HaBaTh (hu3MYecKHe sBICHUS (TMPOLECCH) W OOBSICHATP HMX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOEHUS BEIIECTBA U AJIEKTPOJNHAMUKU: PABHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE MaJIeHUE Tell, JBU)KEHUE 110 OKPYKHOCTH, MHEPLMS, B3aUMOACHCTBUE Tell,
muddy3us, OpOyHOBCKOE IBHM)KEHHE, CTPOCHUE JKUAKOCTEH W TBEPABIX Tel, HM3MEHeHHe o0bEMa Ten INpu
HarpeBaHuu (OXJAaXKACHUH), TEIJIOBOE DPABHOBECHE, HCHApEHHE, KOHJEHCalus, IUIaBJICHHE, KpUCTAJUIM3aLus,
KHIIEHHE, BIAXKHOCTh BO3/lyXa, MOBBIIICHHUE JIABJICHHUS ra3a MPHU €ro HarpeBaHUH B 3aKPHITOM COCY/IE, CBSI3b MEXIY
rapaMeTpamH COCTOSIHUS ra3a B U30MPOLIECCAX, SIEKTPU3ALMS TEJl, B3AUMOJICHCTBUE 3apsII0B;

OIUCHIBATh MEXAHNUECKOE JIBUKEHUE, UCII0JIb3Ys (PU3NUYECKUE BEIMUUHBI: KOOPIMHATA, IyTh, IIEpeMeIleHuE,
CKOpOCTb, YCKOpEHHE, Macca Tela, CHJIa, MMIIYJbC Tejla, KUHETUYecKas SHeprus, NOTEHIHMaJbHas SHeprus,
MeXaHu4eckass padoTa, MEXaHWYeCKas MOIIHOCTh; NMPH OMHCAHWU TPABHIIBHO TPAKTOBATh (PU3MUYECKHI CMBICH
UCTIOJIb3YEMBIX BEJIMYUH, UX 0003HAUCHHS U €IUHUIIBI, HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE JTaHHYIO (U3NIECKYIO
BEJIMYMHY C JPYTUMH BEJIMUYUHAMM;

OIMCHIBATh W3YYEHHBIE TEIUIOBBIE CBOMCTBA TEN U TEIUIOBBIC SIBJICHUS, UCHOJIb3Yd (U3NUYECKHUE BEITHMUMHBL:
JaBlieHHE Tasza, TeMIepaTypa, CpenHss KUHETHYeCKas OJHEPrusi XaoTHYECKOTO ABIDKEHHS  MOJIEKYJ,
CpeIHEKBaIpaTUYHAsI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HEPrusi, padoTra ra3a, KodQpQHUIHeHT
MIOJIE3HOr0 JCWCTBUSL TEIUIOBOIO JBUraTels; IpU ONUCAHUM INPABWIBHO TPAKTOBaTh (PU3MUECKUIl CMBICH
UCHOJIb3yEMbIX BEJIMYUH, UX 0003HAUCHHS U €IUHUIIbI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JJPYTUMH BEITMYNHAM;

OIMCHIBATh H3YYEHHBIE JJIEKTPUUECKHE CBOWCTBA BEIIECTBA M DJICKTPUYECKHE SIBICHHS (TIPOIECCHI),
UCTONb3ysd (U3MUECKUE BEIMYUHBI: JJIEKTPUUYECKUN 3apsj, DSJIEKTpUYecKoe IIojie, HANpsHDKEHHOCTh IO,
MOTEHIMAJI, Pa3HOCTh MOTEHLUAJIOB; MPU ONMCAHUU NMPABHWIBHO TPAKTOBAaTh (PU3MUYECKHH CMBICI HCHOIb3YEeMBIX
BEJIMYMH, UX O00O3HAYECHHUS W €JIWHUIIBI; YKa3bIBaTh (YOPMYJIbI, CBSA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIHUHHY C
IPYTUMH BETHYUHAMU;

aHAJTM3UPOBaTh (PU3UYECKUE MPOLECChl M SBJICHUS, UCHOJb3Ysd (U3MUECKHE 3aKOHbI M HPUHIMIBL: 3aKOH
BcemupHoro tarorenus, |, Il u Il 3akonsl HproTOHa, 3aKOH COXpaHEHHsS MEXaHWYECKOM HHEpPIruH, 3aKOH
COXpaHEHHS HMMITYJIbCA, TPUHIMIT CYMEPIIO3UIIUN CHJI, IPUHIUI PAaBHOINPABHS WHEPIMAJIBHBIX CHCTEM OTCYETa,
MOJICKYJISIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBS3b CPEIHEH KWHETHYECKON
SHEPIUU TEIUIOBOTO JBIMKEHHSI MOJIEKYN ¢ aOCONIOTHOM TeMmepaTypol, MEepBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpaHEHHMs JIEKTPUUECKOT0 3apsizia, 3akoH KylloHa, Mpyu 3TOM pa3iuyaTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA, €TI0
MaTeMaTHYeCKOe BhIPAXKEHUE U YCIOBHS (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPHHIWIBI JCUCTBUS MAIINH, TPUOOPOB M TEXHHUYECKHX YCTPOMCTB; pa3nnvarhb
yCJIOBHS UX OE€30MAaCHOTO MCIIOJIB30BaHNS B TOBCEAHEBHOM KU3HH;

BBINOJIHATh 3KCIIEPUMEHTHl 10 HCCIEIOBaHMIO (PU3MUECKUX SIBJICHUH M IPOILECCOB C HCIHOIb30BAHHUEM
NpsIMBIX M KOCBEHHBIX H3MEpPEeHHMH, Hpu HToM (GOpMYyIUpOBaTh MpoOiieMy/3afjady M THUIOTe3y Y4eOHOro
IKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3 MPEIJIOKEHHOTO O0OPYHOBaHHS, MPOBOAUTH OMBIT U (OPMYIHPOBATH
BBIBO/IbI;
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OCYILIECTBIIATh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIIMYMH, PU 3TOM BBIOMPATh ONTHUMAJIbHBIN
CIOCO0 MU3MEPEHHMS U HCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH NOTPEIIHOCTEN U3MEPEHMUIA;

UCCIIEI0BaTh 3aBUCUMOCTH MEXy (PM3NYECKMMHU BEJIMYMHAMU C MCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH, NIPU
3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH Pe3yJbTaThl MOJTYYEHHOW 3aBUCHMOCTH (PU3UUYECKUX BEIUYHH B
BUjie TaOIHIl U TPaQUKOB, A€TaTh BEIBOABI 110 pe3yJIbTaTaM UCCIICI0BaHMS;

co0uroaTh npaBuiia 0€30MacHOro TpyAa IpU MPOBEAEHUH UCCIEI0BAHNM B paMKaxX yueOHOI0 3KCIIepUMEHTa,
yueOHO-HMCCIIEeJOBATENbCKOM M IMPOEKTHOM JAEATENbHOCTH C MCIIOJIb30BAHMEM HW3MEPUTENIBHBIX YCTPOWCTB U
71a00paTOPHOTO 000PYAOBAHMS;

pemaTth pacy€THhIE 3a7aydl C SIBHO 33JaHHONW (DU3MYECKON MOJIENbI0, UCIONb3Ys (U3UYECKUE 3aKOHBI U
IIPUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4M BHIOUPATh (PU3HUECKYIO MOJIENb, BBIICIATh (PU3NUECKHE BETUUUHBI
1 GOopMyIIbl, HEOOXOAUMBIE AJIs €€ PEeLICHUs], IPOBOJUTH PACUEThI U OLIEHUBATh PEAIbHOCTh ITOJIyY€HHOI'O 3HAUEHUS
(U3HYECKON BETUINHBL;

pemaTh KayecTBEHHBIC 3a/layd: BBICTPAWBATh JIOTHUECKH HEMPOTHBOPEUYMBYIO IIETIOUKY PACCYXKICHUU C
OIIOPOH Ha U3Y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCIOJIb30BaTh NPHU PELICHUM YYEOHBIX 3a/1ad COBPEMEHHblE MH(OPMAIMOHHBIE TEXHOJIOTUU [yl TOHUCKA,
CTPYKTYpUPOBAHUS, UHTEPIPETAIIMH U IPECTABICHUS YUeOHOM U HAyYHO-TIOMYISPHON HH(pOPMAIUH, TOTy4eHHON
U3 PA3IMYHBIX HCTOYHUKOB, KpUTHYECKH aHAIM3UPOBATH MOJIy4aeMyI0 HHPOPMALHUIO;

IPUBOAUTH NMPUMEPHI BKJIA/la POCCUNHCKUX U 3apyOekKHbIX Y4EHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE
IIPOLIECCOB OKPYXKAIOIIEr0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BATh TEOPETUYECKUE 3HAHUS MO (PU3HMKE B IMOBCEIHEBHOW JKU3HU /ISl 00ecredeHus: 0e30MacHOCTH
npu oOpaimeHnn ¢ MpudopaMu U TEXHUYECKHMHU yCTPOHCTBAMU, JJISi COXPAHEHHS 3/I0POBBS M COOIIOJCHUS HOPM
HKOJIOTUYECKOTO IOBE/ICHUS B OKPYKaIOLIEeH cpele;

pa0oTaTe B TIpylIe C BBINOJHEHUEM PpA3IMYHBIX COLMAIBHBIX pOJEH, IJIaHUPOBaTh pPabOTy TIpPYIIIH,
paMoHAIBFHO pacTIpeesITh 0053aHHOCTH U IJIAHUPOBATH JIESATEIHLHOCTh B HECTAHIAPTHBIX CUTYAIMIX, aJleKBATHO
OLIEHUBATh BKJIAJ KaXK/IO0TO U3 YUACTHUKOB IPYIIIBI B PEHICHUE PACCMAaTPUBAEMON TPOOIEMBEI.

K kxonny oOyuenuss B 11 kJiacce mnpenMeTHble pe3ysibTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh
C(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

JIEeMOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO (PM3UKHU B (POPMHUPOBAHUN COBPEMEHHOW HAyYHOW KapTHHBI
MHpa, B Pa3BUTUHA COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NPAKTHYECKOW NEATEIBbHOCTH JIOAEH, IEIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTBIBATh IPAaHUIIBI IPUMEHEHHS N3YUYEHHBIX (DPU3NYECKUX MOJENeH: TOUeUHBIH 31eKTpUUECKuil 3aps, J1yd
CBETa, TOYCUHBI HMCTOYHHWK CBETAa, SJAepHAs MOJIENb aTOMa, HYKJIOHHAs MOJEIbh aTOMHOTO sipa MpH pEelIeHUU
¢bu3nyecKux 3aaay;

pacrio3HaBaTh (U3UYECKUe sBICHUS (IIPOLECChl) U OOBACHATh UX HA OCHOBE 3aKOHOB AJIEKTPOAMHAMHUKHU U
KBAHTOBOM (DU3MKHU: DJIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XUMHUECKOE, MAarHUTHOE IEHCTBUS TOKA,
B3aMMOJICHCTBHE MAarHUTOB, SJEKTPOMAarHUTHAS WHIYKIWS, IEHCTBHE MarHUTHOTO TIOJIS Ha MMPOBOJHUK C TOKOM U
IBIDKYIIUICS 3apsii, AJIEKTPOMAarHUTHBIE KOJe0aHWS W BOJHBI, MNPSIMOJMHEHHOE paclpoCTpaHEHUE CBETa,
OTpaKEHHEe, TMpelioMJIeHHe, UHTeppepeHuns, aAudpakiuus W [oJspu3alMs CBeTa, JUCHEpCUsl  CBETa,
dotoanexktpuyeckuii dpdekt (PporoaddexT), cBeTOBOE AaBlIeHHE, BOZHUKHOBEHHE JTUHEHYATOro CIEKTpa aroma
BOJIOPO/1a, €CTECTBEHHAS! M UCKYCCTBEHHAS PaTHOAKTUBHOCTB;

OIMMCHIBATh HM3YYCHHBIC CBOWCTBA BEIIECTBA (DIIEKTPHUECKUE, MArHUTHBIC, ONTHYECKUE, AIIEKTPHUECKYIO
MPOBOJIUMOCTh PA3IMUYHBIX CPeJl) M JIEKTPOMArHUTHBIE SIBIEHUS (TIPOLECCHI), UCTIONB3Ys (PU3NYECKHUE BEINYMHBIL:
AJIEKTPUUECKUI 3apsj, CWJIa TOKAa, JJIEKTPUUYECKOE HAaNpsHKEHUE, 3JIEKTPUYECKOe CONPOTUBIICHUE, Pa3HOCTh
MOTEHIINAJIOB, YJIEKTPOABIKYIIAs CHJIa, padoTa TOKa, MHIAYKIUS MarHUTHOTO TOJs, cuia Amriepa, cuia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, JHEPTHS DJICKTPUYECKOTO W MAarHUTHOTO TIOJNEH, MEpHOJ M YacToTa KoieOaHWid B
Kosie0aTenbHOM KOHTYpe, 3aps] M CHJa TOKa B IIPOILECCe TapMOHUYECKHUX HIIEKTPOMArHUTHBIX KoJeOaHUH,
(doKycHOE pacCTOsIHHE W ONTHYeCKas CHUJia JIMH3bI, MPH ONUCAHUM MPABHIBHO TPAKTOBATh (DPU3MYECKHI CMBICIT
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UCIOJIb3YEMBbIX BEIMYMH, UX 0003HAYEHUS U €IUHMIIBI, YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UYECKYIO
BEIMYHMHY C JPYTUMH BEJITUUYNHAMY;

OIUCBIBATh M3yUYCHHbIE KBAHTOBBIC SIBIECHUS U IPOLIECCHI, MCIOJB3Ys (PU3MUECKUE BEIUYMHBL: CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, PHEPTUsS U UMMYJIbC (OTOHA, MEpHO MOIypacmana,
SHEPIHUs CBS3U aTOMHBIX sJIep, IPH ONHCAHUH MPABMIILHO TPAKTOBATh (PU3UUECKHUI CMBICI UCTIONb3yEMBIX BEJTHYUH,
ux 0003HAueHMs] U €IMHUIIBI, YKa3blBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIMUYUHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIISTH 3HaYEHNE (PU3NYECKON BEITUUMHBI;

aHAJTM3UPOBATh (PU3MUYECKHE MPOLECCHI U SBICHUS, HCIIONB3Ys (PU3MUECKUE 3aKOHBI U IPUHIMIEL: 3aKoH OMa,
3aKOHBI IIOCJIEOBAaTEIIBHOIO U MApaJUIEIbHOTO COEJUHEHMS] NPOBOJHUKOB, 3akoH Jlkoymns—JleHua, 3akoH
JIEKTPOMArHUTHOM MHIYKLMH, 3aKOH IPSMOJIMHEHHOIO pPacHpOCTPaHEHUs CBETA, 3aKOHbl OTPAKEHMs CBETa,
3aKOHBI IPEJIOMJIEHUs CBETa, ypaBHeHHe OMNHIUTeHHAa Ui Gorodddexra, 3aKOH COXpAaHEHUs SHEPrHH, 3aKOH
COXPAHEHHs HUMIIYJbCa, 3aKOH COXPAaHEHUS DSJIEKTPUYECKOrO 3apsja, 3aKOH COXPAHEHHs MacCOBOIO YHUCIA,
noctynarsl bopa, 3aK0H paJMOaKTHBHOTO Pacmaza, Ipu 3TOM Pa3lindaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA, €TO0
MaTeMaTHYeCKOE BbIPAXKEHUE U YCIOBUS (TPaHULIbl, 00JIACTH) IPUMEHUMOCTH;

OIpEeNIeJIATh HAlPaBJIEHUE BEKTOPA MHAYKIIMYA MarHUTHOT'O TOJIsl IPOBOJHUKA C TOKOM, CHJIbI AMIIEpa U CHIIBI
Jlopenua;

CTPOMUTH U OMKUCHIBATh N300pakeHUE, CO3/1aBAEMOE IJIOCKUM 3€pPKaioM, TOHKOH JINH30M;

BBINOJIHATh 3KCIIEPUMEHTHl IO HCCIEIOBaHMIO (DU3MYECKUX SBJIEHUI M NIPOLIECCOB C HCIOJIb30BAaHUEM
OpsMBIX M KOCBEHHBIX M3MEpEHMi: mHpu 3ToM (GOpMYIMpPOBaTh MpobieMy/3aady M TUIOTE3y Y4eOHOro
AKCIIEPUMEHTA, cOOMpaTh YCTAHOBKY M3 IPEJIOKEHHOIO O0OPYJOBAaHMS, NMPOBOJIUTH OMNBIT U (OPMYIUPOBATH
BBIBOJIBI;

OCYLLIECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEpEHUs (PU3MUECKUX BEJIMYMH, IIPH ITOM BBIOMpATh ONTUMAaJIbHBIN
CIOCO0 U3MEPEHMS U MCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH HOTPEIIHOCTEH U3MEPEHMIA;

UCCIIEIOBAaTh 3aBUCHMOCTH (U3UYECKUX BEIMYMH C HCIOJIB30BAHUEM MPSIMBIX HM3MEPEHHU: IPH 3TOM
KOHCTPYUPOBATh yCTAHOBKY, (DMKCHPOBATh Pe3yJbTAThl MOJTYYEHHOW 3aBUCHMOCTH (PH3UUECKUX BEIHYWH B BUJEC
TabIuUI ¥ TpaQUKOB, AETaTh BEIBOBI 0 PE3yJIbTaTaM UCCIIEI0BaHMS;

co0uro1aTh npasuiia 0€30MacHOro TpyAa IpU MPOBEAEHUH HCCIEIOBAHUM B paMKaX yueOHOI0 3KCIIepUMEHTa,
y4eOHO-HMCCIIeIOBATENIBCKOM ¥ TMPOEKTHOW JEATEIBHOCTH C WCIOJB30BAaHHEM HW3MEPUTENBHBIX YCTPOHUCTB H
n1abopaTopHOro o00pyI0BaHuUS;

pemaTh pacy€THble 3a7aydl C SIBHO 33JaHHONW (U3MYECKON MOJeNblo, UCMONb3ys (U3MUYECKUE 3aKOHBI U
MIPUHIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 33/1a4M BHIOUPATh (PU3MUYECKYIO0 MOJIENb, BBIIENATh (PU3NYECKUE BETUUMHBI
1 (GopMyJibl, HEOOXOIUMBIE JUIsl €€ pellIeHNUs, IPOBOJAUTH PACUEThl U OLIEHUBATH PEAILHOCTD MMOJIYY€HHOT'O 3HAYECHHUS
(bU3UYECKON BETMYHMHBI,

pelars KayeCTBEHHBIE 3aJaud: BBICTpaMBaTh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOYKY DPACCYXKICHUU C
OIOPOi Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS;

HCIIOJIb30BaTh MPU PEUIeHUHM Y4YeOHBIX 3aJlad COBpPEMEHHblE MH(GOPMAlMOHHBIE TEXHOJOTHH JUIsl MOMCKA,
CTPYKTYpPUPOBaHHUS, HUHTEPIIPETALINU U MTPEICTABICHUS Y4eOHON 1 HAyYHO-TTONYJISIpHON MH(GOpMaIuK, MOTy4eHHON
U3 PA3JIMYHBIX HICTOYHUKOB, KpUTHYECKH aHAIN3UPOBATh MOJIy4aeMylo HHPOPMALIUIO;

OOBSICHATh NPUHIMIIBI JICHCTBUS MalllMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyarh YCJIOBUS HUX
0€301acHOT0 UCIIOIb30BAHMSI B IOBCEAHEBHON KU3HU;

MPUBOJIUTH IPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B O0BCHEHUE
IIPOLIECCOB OKPY’KAIOILIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUI;

UCMOJIb30BaTh TEOPETUUECKHUE 3HAHUS MO (PU3MKe B MOBCEIHEBHOW XU3HM JJIsl oOecriedeHus: 6e30MacHOCTH
pu o0palleHu ¢ IpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMM, JUISI COXPAaHEHUsS 3/10pPOBbSl U COOJIIOJIEHUS HOPM
HKOJIOTMUYECKOTO TOBEJICHUS B OKPYKaIOILeH Cpefe;

paboTaTte B Tpylnme C BBINOJHEHHEM PpA3IMYHBIX COLHUAIBHBIX pOJIEH, IUIAHUPOBaTh pabOTy TPYMIIbI,
palMoHaIBbHO paclpeaessaTh 005S3aHHOCTH U MJIAHUPOBATh NESATEIBHOCTh B HECTAHIAPTHBIX CUTYAIMX, aJIeKBaTHO
OLIEHUBATh BKJIAJ KaX/I0TO U3 YUaCTHUKOB I'PYIIIBI B PELICHUE PacCMaTpUBAEMO MPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBo 4yacoB
HaumeHnoBaHue pa3/aesioB U TeEM DJIeKTpoHHbBbIE (I (POBbLIE)
Ne n/m Konrpoabusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bubmuoreka [JOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
22 Apmamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 1 bubnmnoreka [JOK
' TEOpHHU https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
3.2 OcCHOBbI TEPMOAUHAMHKY 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnnoreka [JOK
' @Da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24

Pazpean 4.

IJIEKTPOAUHAMHUKA
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but6mmoreka [IOK

4.1 IeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
42 ITocTOsIHHBIN 2IIEKTpUYECKUNA TOK. TOKHM B 12 bubnuoreka [IOK
' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3
11 KJIACC
Kosun4yecTBo 4acos
HaumenoBaHue pa3/ieioB U TeM JyieKTpOoHHBbIE (HU(PPOBbBIE)
Ne n/mn Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTeIbHbIE PeCypChl
padoThI padoThI
Paznen 1. JIEKTPOJAUNHAMUKA
bu6mmorexa [IOK
1.1 MarnuTtHoe noje. IeKTPOMarHuTHAsE MHAYKIIHS 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4YecKHue U AIEKTPOMAarHUTHBIE bubnuoteka [JOK
2.1 9 1
KoJieOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4YecKHe U dJIEKTPOMArHUTHBIS 5 1 bubnmoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
23 Omriica 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH
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31 OCHOBBI CIEUATIBHON TEOpUH 4 bu6mmoreka [IOK
' OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Paszgen 4. KBAHTOBASA ®U3UKA
. bu6mmoreka [IOK
4.1 DJIeMEHTHI KBAHTOBOU OITTUKH 6 https://m.edsoo.ru/7fA1c97c
bu6mmoreka [IOK
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A7IpO > https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 15
Pasnen 5. DJJIEMEHTBI ACTPOHOMUMUHA U ACTPOPU3UKU
bubmuoreka [JOK
51 DNIEMEHTBI aCTPOHOMUU U acTPODHU3UKH 7 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Pa3znen 6. OGOBIHIAIOIIIEE IOBTOPEHUE
bu6mmorexa [IOK
6.1 Obodmaiomee nosTopenne 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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INOYPOYHOE IIJTAHUPOBAHUE
10 KIIACC ®Pwusuka

KoauuecTBO 4acoB

DJIeKTpOoHHbIe UG pPOBbIE

Ne Hara
Tema ypoka Kontposbubie IlpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero U3YYeHUs
padoThI padoThI pecypcbl
1 ®dusuka — Hayka o npupoje. Hayunsie MmeToasl 1 bubmuorexa [JOK
[IO3HAHHUS OKPYIKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo (pu3uku B popMuUpoBaHuU
2 COBPEMEHHOM i)aquoﬁ K(Z,pI’EI/IHIEi MHpa, B 1 Bubmiorexa LIOK
y L https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JAESITEIbHOCTHU JII0AeH
Mexanuueckoe nBuxeHre. OTHOCUTEIHHOCTh
3 MexaHqucxoroI;[BumeHna. [lepememienue 1 Bubmiorexa LIOK
’ https://m.edso0.ru/ff0c3508
CKOpPOCTb, YCKOPEHUE
4 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE 1 bubamorexa LIOK
https://m.edsoo.ru/ff0c3620
S) PaBHOyCKOpEHHOE NPAMOIMHENHOE IBUKECHUE 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majenue. Y cKopeHue CBOOOIHOTO 1 bubnuoreka [JOK
Ha eHUs https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiinoe nuxenue. J{BuxeHne 1 bubnuoreka [IOK
MaTepHaIbHON TOUYKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpuniun otHocuTensHOCTH [ anmues.
8 I/IiepIIIIHaﬂmee cucreMsl orcueta. [lepBrlil 3aK0H 1 Bubmiorexa LIOK
https://m.edsoo.ru/ffOc3be8
Herotona
9 Macca tena. Cuna. [IpuHIMI cynepno3uiuy Cuil. 1 bubmuorexa [JOK
Bropoit 3akoH HeroTOHa /17151 MaTepHaIbHOM TOYKH https://m.edsoo.ru/ff0c3be8
. bubnmnoreka [JOK
10 Tperuit 3akoH HproTOHA [I71s1 MaTEpUAIIBHBIX TOYEK 1 https://m.edsoo.ru/f0c3be8
11 3aKkoH BCeMUPHOTO TsATOTeHUsI. Cuia TSHKECTH. 1 bubnuorexa [JOK
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[epBast kocMHuYecKasi CKOPOCTh

https://m.edsoo.ru/ff0c3d00

bubmuoreka [JOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. Koadduument tpenus. Cuna
13 COHpOTI:IBJIeHI/ISI Hp(ll)/lq)I[BLII/DKeHI/II/II) TEJa B )KUAKOCTH bubmorexa LIOK
https://m.edsoo.ru/ff0c3f76
WM ra3e
[ToctynarensHoe U BpaliareiabHOE ABMKEHUE
14 a6COJi]IOTHO TBépﬂoropTEJIIa. MOMeHi cuibl. [Tneuo Bubmiorexa LIOK
. https://m.edsoo.ru/ff0c41a6
CWJIBbIL. Y CJI0BUSI paBHOBECHS TBEPIOrO Tena
Hmnynbc MaTepuanbHOU TOYKU, CUCTEMBI
15 MaTeiI/IaHBHLIXpTO‘{eK. Nmnynse cuiibl. 3aKkoH Bubmiorexa LIOK
https://m.edsoo.ru/ff0c43d6
COXPaHEHUS UMITyJIbca. PeakTHBHOE MBUKEHHE
Pabora u MmoutHOCTH cuitbl. KuneTnueckas SHEpTrHst
16 MaTepI/IanLH(I)I;f ToukHu. Teopema 06 I/I3M6HCHI/II/Ip Bubnuorexa LIOK
» https://m.edsoo.ru/ff0c4502
KHUHETUYECKOW SHEPTUN
[TorenumaneHas sHeprus. [loTeHnmanpHas SHEpPrus
17 yIpyro 1e(popMUpOBaHHON MPYKHUHBI. bubnnoreka [JOK
[MoTeHnmanpHast YHEPTHsI TeJIa BOJIM3U MOBEPXHOCTH https://m.edsoo.ru/ff0c461a
3emun
[ToreHnanpHbIe ¥ HEMOTEHIMATBHBIE CHITBL. CBSI3b
18 paboThl HEMOTEHITUATBHBIX CUJI C U3MEHEHHUEM bubnuoreka [JOK
MEXaHHYECKOM YIHEPTUH CHCTEMBI Tell. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHHS MEXaHUIECKOW dHEPTHU
Jlaboparopnast pabota «/cciaenoBanue CBs3u
19 paboTHI CHITBI C U3BMEHEHHEM MEXaHHUECKOU
SHEPIUH Tella Ha TIPUMepe PacTsHKEHHS PE3SHHOBOTO
KTyTa
20 Konrponshas pabora no teme «Kunematuka. bubnuorexa [IOK
JlnHaMuKa. 3aKOHBI COXPAHEHHUS B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO- bubnuoreka [IOK
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KUHETUYECKON Teopuu. BpoyHOBCKOE IBUKEHUE.

Huddy3us

XapaKTep JABWXKCHUS U BSaHMOHeﬁCTBHﬂ qaCTuilj

https://m.edsoo.ru/ffO0c4dc?

22 BelecTBa. Mojienn CTPOCHUS ra30B, KUIKOCTEH U
TBEPJIBIX TEIl

23 Macca monekyi. KonudecTBo BelecTsa.

[TocTostHuast ABoraapo

24 TermtoBoe paBHOBecue. Temneparypa u €€
n3mepenue. [llkana temneparyp Llenscus

o5 Wneanbhsiii raz B MKT. OcHOBHOE ypaBHEHHE bu6mmoreka [IOK
MKT https://m.edsoo.ru/ffOc4fde
AOcommoTHas TeMIiepaTypa Kak Mepa cpeiHen

26 KMHETUYECKOU BHGPI;I/II/IYII[)BI/DKGHI/IHPMOJII)eKyJI. Bubmiorexa LIOK

. https://m.edsoo.ru/ff0c511e
VYpasuenne MenzeneeBa-Knaneiipona

27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI
Jlaboparopnas pabota «MccrnenoBanue

28 3aBUCUMOCTH MEXIY apaMeTpaMH COCTOSTHUS
Pa3peXKEHHOTO ra3a»

29 N3omporeccs! B naeanbHOM rasze u ux rpaduueckoe bubnnorexka [JOK
MPe/ICTaBICHNE https://m.edsoo.ru/ff0c570e
BryTpeHHss dHEpTrUs TEpMOAUHAMUYECKON

30 CUCTEMBI H CcIIoco0bI e€ n3mMeHeHus. KonmaectBo bubnuorexa [JOK
TEIIOTHI ¥ paboTta. BHYTpeHHSIsS SHEprHst https://m.edso0.ru/ff0c5952
0JTHOATOMHOTO HJICJTbHOTO Ta3a

31 Bunsr Terionepenaun bubmorexa HOK

https://m.edso0.ru/ff0c5¢c36
VY nenbHas TEOEMKOCTH BemlecTBa. KonnuectBo
32 TEIUIOTHI MPH Terionepenade. AauadbaTHbIN bubmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
rpoiiecc
33 [TepBbIit 3aKOH TEPMOAMHAMUKH U €TI0 IPUMEHECHUE bubnuorexa [JOK
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K u3ormponeccam

https://m.edsoo.ru/ffOc5efc

34 Heo6paTumocTs nporieccoB B npupojae. Bropoit bubnuoreka [IOK
3aKOH TEPMOIMHAMUKU https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicreus u KII/ TennoBoi MalnHbI E’E:S::T/?r:iicﬁ?rﬁ/fmc 600a
36 Huxn Kapno u ero KITJI
37 DKosorn4eckne npo0IeMbl TEIIO3HEPTETUKH
38 O6o0maromuii ypok «MosekynspHas pu3uka. bubmuorexa [JOK
OCHOBBI TEPMOJMHAMHKH https://m.edso0.ru/ff0c6938
39 KonTponbnas pabota no Teme «MomnekynspHas bubnnoreka [JOK
¢duznka. OCHOBBI TEPMOJMHAMUKI)) https://m.edsoo.ru/ff0c6a50
40 [TapoobpazoBanue u koHAeHcays. Vicnapenne u bubnnorexa [JOK
KUIICHHE https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAS U OTHOCHUTEJIbHAS BIAXKHOCTh bubnnoreka [JOK
BO3/1yxa. HachlleHHbIH map https://m.edsoo.ru/ff0c64d8
o | e e b
kpuctamisl. CoBpeMEeHHbIE MaTepUalIb hitps://m.eds00.0u/TTOCESTO
43 [InaBnenue u kpucraumsanus. Y AelbHAs TeIUIOTa bubnnorexka [JOK
rtaBnenus. CyonmumManus https://m.edsoo.ru/ff0c6708
bubnnorexka [JOK
44 VYpaBHeHHe TEMI0BOro bagaHca https://m.e dsg). (u/ff0C6820
45 DnekTpu3anus Ten. DIeKTpuueckuil 3apsa. /Isa bubnmoreka [JOK
BU/JIA DJIEKTPUYECKHX 3apsI0B https://m.edsoo.ru/ffOc6bcc
46 [IpoBOIHMKY, TUBIIEKTPUKH U MTOTYIPOBOJIHUKH. bubnnorexka [JOK
3aKOH COXPaHEHUsI AIEKTPUIECKOTO 3apsiia https://m.edsoo.ru/ffOc6bcc
47 B3anmopeiictBue 3apsanoB. 3akoH Kynona. bubnnoreka [JOK
ToYeuyHBIN SACKTPUICCKHUN 3aPsiT https://m.edsoo.ru/ffOc6ces
48 HanpsoxkénnocTs anektpuueckoro moist. [Ipunmun bubnmoreka [JOK
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CYNEPHO3UIIMU AIEKTPUUECKUX Tosiei. JInnuu
HaIPsKEHHOCTU

https://m.edsoo.ru/ffOc6df2

49 PaboTa cwt 31eKTpoCcTaTHuecKoro moJsl. bubmuorexa [JOK
[ToreHuuan. Pa3HOCTh MOTEHIMATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOTHUKY U JTUAJEKTPUKHU B

50 BJIpeKTpOCTaTI/I‘ICCKOM HOIJ)IC. JusnexTpuueckas bubmorexa LIOK

https://m.edsoo.ru/ff0c7018
MIPOHHIIAEMOCTh
, bubnmoreka [JOK

>1 MeKTpoSMKOCTE. Konercatop https://m.edsoo.ru/ff0c7126

59 DNeKTPOEMKOCTH IIIOCKOTO KOHJEHCATOPA. bubnnoreka [JOK
DHeprust 3apsHKEHHOTO KOHJ/IGHCATOpa https://m.edsoo.ru/ff0c72c0

53 Jlaboparopuas padora "3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa"

[TpunHIMnI neiicTBUS U IPUMEHEHHE KOHACHCATOPOB,

54 KOIMPOBAJILHOTO armapara, CTpyHHOTro IpuHTepa.
DneKTpocTaTUYeCKas 3amuTa. 3a3eMIeHue
ANEKTPONpUOOpPOB
DNeKTpUYECKUil TOK, YCIOBHS €r0 CYIIECTBOBAHMUS.

55 IToctosHubIM TOK. Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma Ji1s yyacTka 1enu
[TocnenoBarenbHOE, NapaieNIbHOE, CMELIAHHOE

56 coez[mfeHI/Ie HpOBOI[HI/IIl:()OB. JlaGopatopHnas pabora bubmorexa IOK

https://m.edsoo.ru/ff0c74f0
«M3ydyeHue cMeIIaHHOTO COSIMHEHUSI PE3UCTOPOBY»

57 PaboTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH bubnnorexka [HOK
Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa 171 OJIHOM (3aMKHYTO)
aneKkTprueckoi rermn. KopoTkoe 3aMbIKaHHeE. BuGmiorexa [IOK

58 Jlaboparopnas padota «13mepenune IC

HCTOYHHKA TOKA U €TI0 BHYTPECHHETO
CONMPOTUBJICHUA»

https://m.edsoo.ru/ffOc7ae0
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DeKTpOoHHAas! IPOBOJAUMOCTD TBEPABIX METAJIIOB.

59 3aBUCUMOCTD COIIPOTHUBIIEHUS] METAJUIOB OT 1
Temrepatypbl. CBEpXIIPOBOJIUMOCTh
60 DJIEKTPUYECKUI TOK B BakyyMe. CBoMCTBa 1
AIEKTPOHHBIX ITYYKOB
I1 , 0
| e e |
POBOA ' P pexond. https://m.edsoo.ru/ff0c84ae
[TonynpoBoIHUKOBBIE TPUOOPHI
3 o
@ sccpommon. Mexponmmmcorn anceomnau, 1 biGiorer LLOK
P ' P AHCCONHARI. https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
63 DnekTpruyeckuil Tok B razax. CaMoCTOSATEIbHBIN U 1 bubnnoreka [JOK
HECaMOCTOSTEIbHBIN pa3psia. Monnus. [Tnazma https://m.edsoo.ru/ff0c84ae
6) 0 i
6 mpaxnetcoxoe mpuvescrone Mpamua exiunr 1 buGiorera LIOK
P P P https://m.edsoo.ru/ff0c86fc
6e30macHOCTH
bu6mmorexa [IOK
65 06006 i €] 1
COMAIOIN YOI CICKTpOHHAMHKEY https://m.edsoo.ru/ff0c88be
K 0 €) .
6 Tocrommuit exrpuscesai o, Ton 1 brGmiorera LOOK
P ' https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpelax»
PezepHbiil ypok. KonTposbnas paboTa 1o teme bubnuoreka [IOK
67 1
"DnexkTpoaguHamMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIit ypok. O606maromuit ypok no temam 10 1 bubnnorexka [HOK
KJacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KIIACC ®usuka

KoanuyecTBo 4acoB

DJIeKTpOHHbIe N (POBbIE

Jl:;ln Tema ypoka Beero KonTpoabubie IIpakTuueckue fI[:;'?eHI/IH o0pasoBaTe/bHbIE
padoThI padoThI pecypchl
[TocTossHHBIE MarHUTHI U UX B3aUMOJICHCTBUE.
1 MaruutHoe nosie. BekTop MarHuTHOM UHAYKIUH. 1 bubmorexa HOK
. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHON MHAYKLUUU
9 MarauTtHoe 1nosje NpoBOJHUKA C TOKOM. OnbIT 1 Bbu6mmoteka [JOK
Opcrena. BzaumoeiicTBre POBOHUKOB ¢ TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas pabota «/3ydueHrne MarHUTHOTO 1 1 bubnnorexa [JOK
OJISI KATYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TIOJISl HA POBOJTHUK C
4 tokoM. Cuna Ammnepa. JlabopatopHas pabota 1 1 bubnnorexa [JOK
«ccnenoBanue NEMCTBUS MOCTOSHHOTO MATHATA https://m.edsoo.ru/ff0c9ac0
Ha PaMKy C TOKOM»
elCTBME MarHUTHOTO TIOJISI Ha JIBHIK cs
5 i:é[lpﬂ)KGHHy}O gactuny. Cuna HOJ;eHuZHII’ngTa 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
DnekTpoMarHuTHas UHAyKIws. [ToTok BekTopa
6 MarHuTHOW uHAYKIMH. DJIC nHayKIIMU. 3aK0H 1
3JIEKTPOMAarHuTHOM MHAYyKInK Papanest
- JlaGopartopHas pabota «MccienoBanue siBIeHUS 1 1 bubmuoreka [JOK
3JIEKTPOMATHUTHON MHTYKITHI https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SBNeHue camonnaykuuu. I1C
8 CaMIE)yI/IchI[yKLII/II/I. DHeprus MaFHI/ITHf[)l}"]OLII'IOJBI g 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0ca600
KATYIIKUA ¢ TOKOM. DJEKTPOMarHuTHOE TOJIe
TexHu4eckne ycTpoiCcTBa U UX PUMEHEHHE:
9 MOCTOSIHHBIE MarHUTHI, JIEKTPOMArHUTHI, 1

SJICKTPOABUTATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX
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YaCTHIl, MHAYKITMOHHAS TICYb

10 O6o6maromuii ypok «MarauTHoe mode. bubmmoreka [JOK
DJIeKTPOMArHUTHAS HHIYKIIHS https://m.edsoo.ru/ffOcab82

1 KonTtponsHas pabora no Teme «MaraHuTHoe moe. Bu6muotexa [JOK
DJIEKTPOMArHUTHAS HHYKIIHS https://m.edsoo.ru/ffOcad58
CB00OOgHBIE MEXAHUYECKME KOJIeOaHMUs.

12 ["apMonnyeckue Kosebanus. Y paBHEHHE bubmuorexa [JOK
rapMOHHYECKUX KoyeOanwuii. [IpeBpamienue https://m.edsoo.ru/ff0caf06
SHEPTUU
JlaboparopHas pabora «MccnenoBanue

13 3aBUCHMOCTH MEepr0/ia MaNIbIX KoJeOaHui rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcChI IPy3a»

Koneb6arenpuprit kouTyp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KOJICOAHUS B UICATbHOM
14 KOJ‘Ie6I:1TeJ'IBHOM KOHTYpE. AHaJ'IOFI/Ii[I MEXIY bubmmorexa LIOK
https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMH U IEKTPOMarHUTHBIMU
KOJIe0aHUSIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B bubmmnoreka HOK
UIealbHOM K0Jie0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue o 3aTyxaroMMX KOJeOaHHSIX.

16 BoinyxeHHBIE MEXaHUYECKUE KOJIeOaHMUsI. bubmmnoreka HOK
Pe3onanc. BeiHyXIeHHBIC 3JICKTPOMArHUTHBIC https://m.edsoo.ru/ff0cbb86
Kose0aHus
[TepemennsbIit ToOK. CHHYCOMIANBHBIN IEPEMEHHBIN

17 TOK. MOIIIHOCTH NMEPEMEHHOTO TOKA. AMIUIUTYTHOE bu6muoreka [JOK
U JICHCTBYIOIIEE 3HAYCHUE CUITbI TOKA U https://m.edsoo.ru/ff0cbd34
HaIpSHKCHUS

18 Tpauncdopmarop. [IponsBozacTso, nepenaya u
noTpeOJICHUE IIEKTPUIECKON SHEPTHU

19 VYeTpoicTBO U MPaKTHYECKOE MPUMEHEHHE bubnmoreka [JOK

30


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

3JIEKTPUUYECKOTO 3BOHKA, T€HEpaTOpPa MEPEMEHHOTO
TOKa, JINHUH 3JIEKTpoIepesad

DKOJIOTHYECKHUE PUCKHU IIPU IIPOU3BOACTBE

https://m.edsoo.ru/ff0cc324

20 31eKkTpo3Hepruu. Kynbrypa ucnosip30BaHus
3JIEKTPO3HEPIUU B TOBCEAHEBHOM KU3HU
MexaHnueckre BOJIHBI, YCIOBUS paclpOCTPAHEHUS.
21 [Tepuoa. CxopocThb pacn};m(:TpaHSHmpH zmlzxma Bubmmorexa HOK
https://m.edsoo.ru/ff0cca54
BOJIHBL. [lonepeunbie 1 NpOoOJIbHBIE BOJIHBI
29 3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa bubmmoreka [JOK
ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
93 DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U bubanorexa [JOK
ckopocTh. IIkana 3JeKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIHMIIBI pagroOCBA3U U TeleBUACHUS. PazBuTre
cpenacTB cBs3U. Paanonokanus
bubnunoreka LIOK
25 KontponbHas padota «KonebaHust 1 BOJTHBDY https://m.eds0o.ru/ff0cc6fe
[IpsimonuHENHOE pacIpoCTpaHEHHE CBETA B
26 O,II[)HOpOHHOﬁ cpez[i. T(?qqublﬁ HCTOYHHUK CBETA. bubmorexa HOK
https://m.edsoo.ru/ff0cd350
JIyd cBera
97 OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnnorexa [JOK
[TocTpoeHre n300paskeHHid B TUIOCKOM 3epKalie https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue ceera. [loaHOE BHYyTpEHHEE
28 OT};a}KeHI/Ie. [TpenenpHBINA yrom H}(])T'III)-IOFO bubmmorexa LIOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPa)KEeHHUS
29 JlaGopatopHas pabota «/3mepenue mokazarens bubmuorexa [JOK
IPEIOMJICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3o0paxeHuil B TUH3E. bubmuorexa [IOK
®dopmyIia TOHKOH JHH3BL. Y BeIHMYEHHE JTUH3bI https://m.edsoo.ru/ffOcddle
31 JlaGopaTtophnas pabota «/cciaenoBaHue CBOMCTB

M300paKCHHN B JIMH3AX)
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Hucnepcus cBera. CoKHBINM cOCTaB OEJIOTO CBETA.

32 LBer. JlaGopaTopnas pabora «Habmronenue
JIMICTIEPCUU CBETa»
33 HNurtepdepennus cBera. udpakmuus ceera. bubmuorexa [JOK
JudpakiipmonHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepedynocTs cBeTOBBIX BOJH. [lonsapusanus Bu6mumoteka [JOK
cBeTa https://m.edsoo.ru/ff0cf02e
35 Ontuyeckue mpuOOPHI M YCTPOHUCTBA U YCIOBUS MX
0€30MacCHOT0 NPUMEHEHUS
['panuibl MPUMEHUMOCTH KIACCUYECKON MEXaHUKHU.
36 HI;CTyEaTHpcneunanLHoﬁ TEOPHUH bubmmorexa [IOK
https://m.edsoo.ru/ff0cf862
OTHOCUTEIIbHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE bubmmoreka [JOK
BpPEMEHU M COKPAIIIEHUE THHBI https://m.edsoo.ru/ffOcfad?2
DHeprusi U UMITYIIbC PEISTUBUCTCKOW YaCTHUIIBI.
38 CBSIEB Macchl ¢ :})/Heprrl)/lef/i Y IIMITYJTECOM. 3HeI;m51 bubmmorexa LIOK
https://m.edsoo.ru/ff0cfc68
TIOKOST
KonTtponbHast pabora «OnTrka. OCHOBBI bubmuoteka [IOK
39 .
CHEeIUATBHON TEOPUH OTHOCUTEIHHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Popmyina [Inanka. DHeprus u UMIYIbC bubmuoreka [IOK
doToHa https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHe U uccienoBanue Goroddpdexra. OTbITH bubnuoteka [JOK
A.T. CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl porodddexra. YpaBHeHHnE DUHINTEHHA s bubnmnoreka [JOK
doroaddekra. «Kpacnas rpanuna» pororddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. Onbite [1. H. JIeGenena. bubnuotexa [JOK
XuUMHUeCKOe IEHCTBHUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4ecKkne ycTpoiCcTBa U NPAKTUYECKOE
44 npuMeHeHue: (poTodreMenT, (HOToMaTIHK,

COJIHEUHas1 ObaTapest, CBETOIUO
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45 Penrenue 3amad mo teMe «DJIeMEHTEI KBAHTOBOM but6mmoreka [IOK
OTITHKH» https://m.edsoo.ru/ff0d0302
46 Mopguenb aroma Tomcona. OnbiTel Pesepdopa mo bubmuorexa [JOK
paccesiHuIO o-vyacTuil. [InaneTapHas MOIeNb aToMa https://m.edsoo.ru/ff0d091a
bubnunoreka LIOK
41 Hocrynaret bopa https://m.edsoo.ru/ffOdOafa
Wznyuenue u norsoiieHue GOTOHOB MPH MEPEXOe
48 aTOAZ; C OZIHOTO YPOBHSA 3HE$I‘I/II/I Ha z[;)yroﬁ.meiI bubmorexa LIOK
https://m.edsoo.ru/ffOdOafa
CIIEKTPOB
BousiHoBgbIe cBoOMcTBa yacTull. Bosnbl ne bporins.
49 KopnyCKynﬂpHo-BonHOBoﬁuz[yaan. I(linol:ITaHHoe bubmnorexa LIOK
https://m.edsoo.ru/ff0d0ca8
U BBIHYKJIGHHOE U3JIy4YCHUE
OTtkpoeITHE pagroakTUBHOCTH. OmbITH Pe3epdopma
50 o oipenenpelfmo cocraBa paL[I/IoaKTI/IBHOFOpq) . Bubmmorexa IOK
https://m.edsoo.ru/ff0d0fd2
U3ITy4eHUs
51 CgoiicTBa anb(a-, 6eTa-, raMMa-u3ITy4eHUsl.
BiustHue pagnoakTMBHOCTH Ha KUBBIE OPTraHU3MBbI
OTKpbITHE IPOTOHA U HEUTpOHA. M30TONBI. Anbda-
52 pacjaz[. BJIeIl:TpOHHLIﬁ " H(E)3HTp0HHLII7I Oera- ’ Bubmmorexa HOK
https://m.edsoo.ru/ff0d1162
pacnaa. I'aMmma-usinydyeHue
DHeprusi CBSA3U HYKJIOHOB B sjipe. SInepHbie
53 peakiuu. SAnepusiii peaktop. [IpobGremsl, bubnmnoreka [JOK
NEePCIEKTUBBI, SKOJIOTUYECKHE aCTIEKThI SJIEPHOM https://m.edsoo.ru/ff0d1356
SHEPTETUKHU
DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.
MeTo/1b1 HaONIOICHUS U PETHCTPAIITT
54 3J'ICMCII[-ITapHLIX ‘i[aCTI/II_I. Igpyrﬂbfﬁ I;:lTOJ'I Bubmmorexa HOK
N https://m.edsoo.ru/ff0d0e38
«DyHnaMeHTaIbHbIe B3auMOoJIeicTBUs. ENMuHCTBO
buznyecKoil KapTUHBI MUPa»
95 Bun 3Bé3aroro Heba. Co3Be3ausi, spKue 3BE3/bI,
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56

IJIaHETHI, UX BUAUMOEC IBUKCHUC. ConHeunas
cHuCTEMa

Conuane. ConHeuHas akTUBHOCTE. MICTOYHUK
sHeprun CoJiHIIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/1bI
IJIaBHOM IOCIIEI0BATEIBHOCTH. BHYTpEeHHEE
cTpoeHue 3BE311. COBpEMEHHBIE NIPEACTABICHUS O
IPOMCXOXKAECHUU U 3BoonuK CoHLA U 3BE3]

58

59

60

Muneunsiii [Iyte — Hama I'anaktuka. [Tonoxenue u
newxkenne Comnnna B ['anakruke. I'amakTuku.
YépHble ABIPHI B A/Ipax TATAKTUK

Bcenennas. Paz6eranue ranaktuk. Teopus
bonpmoro B3peiBa. PenukroBoe usinydeHue.
MeraranakTuka

Hepemuiennsie mpoGieMbl acTpOHOMUU

61

KontponbHas padoTa «2JI€MEHTHl aCTPOHOMHUU U
acTpoPU3UKM»

62

63

64

Ob6o6maromuit ypok. Posib pusuku n actpoHomMuu B
9KOHOMHYECKOM, TEXHOJIOTHUYECKOM, COITMAIBHON 1
ITHYECKOH cepax IesTeTbHOCTH YeIOBEKa

Ob6o06maromuit ypok. Ponb u mectro pusuxu u
aCTPOHOMHH B COBPEMEHHOW HayYHOH KapTHHE
MHpa

O6o06matomuii ypok. Pons ¢huzudeckoit Teopuu B
(GopMUpPOBaHUY MTPEACTABICHUN O (PH3HYECKOM
KapTUHE MHpa

65

O6o06maromuii ypok. Mecto hu3n4eckoil KapTHHBI
MHUpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IIPUPOLE

66

Pe3epBHbIil ypok. MarHutHoe noiJie.

34



OeKTpOMarHUTHas MHIYKLUs
67 PesepsHblil ypok. OnTuka. OCHOBBI CIENIMATIBHOM 1
TEOPUH OTHOCUTEIBHOCTH
68 Pesepusiii ypok. KBantoBas gusuka. DeMeHTHI 1 Bu6muotexa [JOK
aCTPOHOMHH U aCTPOYUUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7

35



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubmmoreka ITOK https://m.edsoo.ru/
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