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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpemHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMH U TpeOOBaHUN K pe3yibTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHOI porpaMmel, ipeacTaBieHHbIX B DI'OC COO, a Takxke ¢ yu€ToM deaepanbHOn
paboueii mporpaMMbl BOCIIUTAHUS M KOHLICTIIIMY MpernoiaBanus yueoHoro npeamera «Pusnkay» B
oOpa3oBaTenbHbIX opranuzauusax Poccuiickoit ®enepauuy, peaausyloolMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Conepxanue mporpamMMmbl 1o (M3MKE HampaBleHO Ha (HOpMUPOBaHHE ECTECTBEHHO-
Hay4YHOW KapTWHBI Mupa oOydarontuxcs 10—11 kiaccoB npu oOydeHuu ux GusnkKe Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usuke cOOTBETCTBYET
tpeboBanussM OI'OC COO Kk mUIaHUPYyEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pesyabTataM OOY4YeHHS, a TAKKE YYUTHIBACT HEOOXOAMMOCTb peau3allid MEXKIPEIMETHBIX
CBsA3el (PU3MKM C eCTEeCTBEHHO-HAayYHbIMHU Yy4eOHBIMU IpeaMeTramMu. B Hell ompepenstorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKM HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yNbTaThl OCBOCHUSA Kypca (PU3UKH: TUYHOCTHBIE, METAIIpEeIMETHbIC, MPeMETHbIE (Ha 6a30BOM

YPOBHE).
[Tporpamma 1o ¢pu3MKe BKIHOYACT:

e IUIAHUPYEMBIE PE3yIbTAaThl OCBOCHUS Kypca (pHU3MKH Ha 0a30BOM YpPOBHE, B TOM YHCIE
IPEMETHBIE PE3yJIbTaThl M0 T0/1aM O0YUYEHHUS;
e coaepxanue yuyeOHoro nmpeamera «Pu3nkay mo rogam o0ydeHHs.

dusmka Kak Hayka o0 HauOoJiee OOIUX 3aKOHAX MPHUPOJIbL, BBICTYIAas B KaueCTBe y4eOHOro
peaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
HIkosnbHBIA Kypc (QU3MKH — CHCTEMOOOPA3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUIH, U3y4aeMbIX
XUMHueH, ouosorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHUe W aKTUBHOE
npuMeHeHne (PU3MYeCKNX 3HAaHUN OTPEeIeTIsieT XapakTep U Pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHIA
B cdepe SHEpreTuKH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHS HOBBIX MaTEpUaloB C
3a/laHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue (pu3nku BHOCUT OCHOBHOM BKJIaJ B GOPMUPOBAHKE
€CTeCTBEHHO-HAYYHOM KapTHHBI MHUpa oOydwarommuxcs, B (OpMHpPOBaHHE YMEHUH NPUMEHATh
HAy4YHBI METOJ1 TO3HAHUSI PU BBINOJIHEHUN UMU YUEOHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca pu3MKH A1 ypOBHS CpEAHEro 001ero o0pa3oBaHus MOJOKEH Pl UICH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU ¢ HEW KypC SBJISETCS JIOTUUECKU 3aBEPLUIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (M3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuszayuu. B cooTBeTCTBUU ¢ HEM MaTepuan Kypca QU3UKU 00beIUHEH BOKPYT
¢usnueckux Teopwil. Beaymmm B Kypce sBisercs (OpPMHpPOBAHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peanusanus npennojaraeT UCIob30BaHUE I'YMaHUTApPHOTO
noTeHnrana Gu3n4ueckoi Hayku, OCMBICIIEHHE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOLIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMH MPOOIEMaMH.

Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnosaraet 3HakOMCTBO € HIMPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEACHHS DJIEMEHTOB COJAEpIKaHMUS,
MNOCBALIEHHBIX 3KOJIOIMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CY>KIeHHs Mpo0JIeM palliOHAIBLHOTO MPUPOAOIOIBL30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Ctep)XKHEBBIMU 3JIEMEHTaMU Kypca (HU3MKH Ha ypOBHE CpelHero oOIiero oOpa3zoBaHUS
SBIISIOTCS  (U3MUecKkue Teopuu ((hOopMHUpPOBaHHE MPEACTABICHUA O CTPYKTYpe MOCTPOSHHS



busnueckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOJE, IPAaHUIAX MPUMEHUMOCTU TEOPHH, JJIS OMHUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHHUM U IPOLIECCOB).

CucTeMHO-IeITETbHOCTHBIN MOAX0] B Kypce (PU3MKHU peaTnu3yercs MPEex/Ie BCEro 3a CUET
OpraHMu3aly IKCIEPUMEHTAIbHON JesTeIbHOCTH o0yuarouuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — ATO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOPHBIX paboT, KOTOpPhIE B MporpamMme 1o (usnke oOBEAMHEHBI B OONIUH CIHCOK
YUEHHUECKUX MPAKTUYECKUX padoT. BriaeneHue B ykazaHHOM IepeyHe J1adOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKU, OCYIIECTBISECTCS YYacTHHKaMH 0Opa3oBaTEIbHOIO
nporiecca UCXOAs U3 0COOEHHOCTEH TUIaHUPOBAHUS U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAJCHHE OOYYaAIOUMUCS YMEHHSIMH MPOBOAMTH KOCBEHHbBIE H3MEpEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY OIBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE ynensieTcs pelieHUIo pacyETHBIX M Ka4yeCTBEHHbIX 3aaad. IIpu atom
JUTSL PAaCYETHBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33J1aHHOM (PU3MUECKON MOJEIBIO,
MIO3BOJIAIOIINE IPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3zelia Kypca,
TaK UM HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXaroliel >Xu3Hu, TpeOyromue BbIOOpa (QHU3UUYECKOW MOJENU A CUTyallMd IPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ t1peboBanusMu PI'OC COO K MarepuanibHO-TEXHUYECKOMY
obecrieyeHnIo yueOHOTo mporiecca 0a30BbIi YPOBEHb Kypca (PU3UKH Ha YPOBHE CPEIHETO OOIIEro
00pa3oBaHMs JOKEH M3y4aTbCs B YCIOBHUSX MPEIMETHOro KabuHeTa (PU3MKU WM B YCIOBHSIX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO HMKIa. B kabuHere (usnku
JOJKHO OBITH HeoOXxoauMoe J1abopaTOpHOE OOOpYAOBaHWE [JIsl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (Gpu3nKe y9eHHUECKUX NPaKTHIECKUX paboT U IEMOHCTPAIIHOHHOE 000pyI0BaHHE.

JlemoHCcTpanioHHOE  00OpyaoBaHHe (OPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHHMAaJIbHOH JOCTaTOYHOCTH M O0ECIeYMBAET IMOCTAHOBKY IEPEUMCICHHBIX B MPOrpamMMme 110
bu3MKe KIIOYEBBIX JIEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4YaeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHIAMEHTAIFHBIX 3aKOHOB, UX TEXHUYECKUX IMPHUMEHEHHH.

JlaGopaTtopHoe 000pyAOBaHHE JUIsl YHeHUUECKUX IPAKTHUYECKUX paboT GOopMHUpYETCs B BULIE
TEMaTHYECKUX KOMIUIEKTOB M oOecredyuBaeTcs B pacy€Te OJHOT0 KOMIUIEKTa Ha JABYX
oOyuaromuxcs. TemaTudyeckue KOMIUIEKThI JIaOOpaTOPHOro O0OpyNOBaHMS JIOJKHBI OBITH
MIOCTPOEHBI Ha KOMIUIEKCHOM MHCIIOJIb30BaHUM aHAJIOTOBBIX M LU(POBBIX MpHUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:

e (QopmHupoBaHUE UHTEPECA U CTPEMIICHUS 00YyYarOIIMUXCS K HAYYHOMY U3yUEHUIO PUPOIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e pa3BUTHE TIPEJICTaBICHMM O HAaydHOM METOAE T[IO3HaHusiA U  (QOpPMHUpPOBaHUE
UCCIIEI0BATEIBCKOrO OTHOLICHUS K OKPY/KAIOLIUM SIBJICHUSM;
e (QopmMHpoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yjibTaTa M3yUEHHUS OCHOB CTPOCHHUS
MaTepuH U pyHJaMEHTAJIbHBIX 3aKOHOB (PU3HKH;
e (opmupoBaHuE YMEHUN OOBACHATH SBJIEHUS C UCIOJb30BaHUEM (DHM3MUECKUX 3HAHUN U
Hay4HBIX JI0KA3aTENbCTB;
e (opmupoBaHUE MPENCTaBICHUNA O POIU (U3MKHU AJI Pa3BUTUS JIPYTHUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.
Joctumxenne 3THX Lejded oOecreurBaeTcsi pelieHHeM CIeAYIOIIUX 3aJad B IpoLecce
U3y4eHus Kypca (U3MKU Ha ypOBHE CpeHero oouiero oopa3oBaHus:



e TIPHOOPETCHHE CHUCTEMBbl 3HAHMK 00 OOMMX (U3MYECKHUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIIOYAs MEXaHUKY, MOJICKYISIPHYIO (DU3HKY, DJIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

e (opmupoBaHUE YMEHUI IPUMEHSTh TCOPETHUSCKUE 3HAHUS JUIsI 00BICHEHUS (PHU3UIESCKIX
SBJICHUU B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIIEHUN B IOBCETHEBHOM KU3HU;

e OCBOEHHE CIIOCOOOB pEIIeHUs Pa3IMYHBIX 33144 C SIBHO 33aHHON (PU3MYECKON MOETIBIO,
3aJ1a4, MOPa3yMEBAOIINX CAMOCTOSTENIbHOE CO3JaHue (PU3NUECKON MO, aIeKBaTHOM
YCJIOBHSIM 33]1a4H;

e TMOHUMaHHE (U3MYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPEIy;

e OBJQJICHHE METOJaMU CaMOCTOSITEIBHOIO IJIAHUPOBAHUS W MPOBENEHUs (PU3NUecKux
OKCIIEPUMEHTOB, aHAIM3a U WUHTEPIPETAIINA UHPOPMAITUH, ONIPEACTICHHS JOCTOBEPHOCTH
MOJIy4YEHHOTO pe3yJbTara;

e CO3/IaHUE YCIOBHUM Uil Pa3BUTHS YMEHUN NPOEKTHO-UCCIIEI0BATEIBCKONW, TBOPUYECKOU
JESITeIbHOCTH.

Ha wusydenue ¢usuku (0a30BbI ypOBEHB) HA ypOBHE CpEIHEro o0IIero obpa3oBaHUS
orBoguTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B Heento), B 11 kitacce — 68 yacos (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpaMme o ¢pusuke nepedeHsb JJ1abopaTOPHBIX U MPAKTHYECKUX paboT
SIBIIICTCS. PEKOMCHJIOBAaHHBIM, YYHTENb JEJIaeT BBHIOOP MpPOBEIACHHS 1ab0paTOpHBIX padoT U
OTIBITOB C YUYETOM UHIUBUAYAIbHBIX 0COOEHHOCTENH 00yUatOIIUXCS.

COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pasjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUS

®usnka — Hayka o npupoae. Hayunesle Meroabl mo3HaHus okpy»karomero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue Quandeckux sBIEHUH u mpoieccoB. Hayunbie runoressl. Ousndeckue
3aKOHBI ¥ TEOPHUH. [ paHUIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHITUIT COOTBETCTBUSI.

Ponp u mecto ¢u3uku B (QOPMUPOBAHMU COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B
MPaKTUYECKOU JeATETbHOCTH JIFOJICH.

Llemoncmpayuu

AHanorosbie U TU(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBHKEHHE. (OTHOCUTENBHOCTh MEXaHWYEeCKoro aBmxkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpelHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CUCTEeMbl KoopAauHaT. CloKeHHE TepeMEIICHUN 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSMOJIMHEHHOE nBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTU U NMEPEMEIICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe masienne. Y CKopeHue CBOOOTHOTO TTaJCHUS.

KpuBonuueiinoe aBuwxkeHue. J[BM>KEeHHME MaTepUANbHOM TOUYKM MO OKPYXXHOCTH C
MTOCTOSIHHOM 10 MOYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, TMHEMHasA CKopocTh. [lepruoa u yactora
oOparmenust. LleHTpocTpeMUTENIEHOE YCKOPEHUE.

TexHu4ecKkue yCTpoicTBa U MPAKTHIECKOE MPUMEHEHHE: CIIUIOMETP, IBIXKEHHUE CHAPSIIOB,
LEMHbIE U peMEHHbBIE TIEPEeIayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.



[TpeobpazoBanre ABMXKEHUI € UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

HamnpaBnenue CkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBEO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUSI MEXTY ITyTSIMH, IPOWIEHHBIMHU TEJIOM 3a I10CJIEJ0BATEIbHbIE
paBHbIE NPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM JIBM)KEHUM C HAa4dalbHOM CKOPOCTHIO,
PaBHOU HYJIIO.

W3yueHune nBUKEHUS [IAPUKA B BA3KOU KUIKOCTH.

N3ydeHue nBuKEHUs TeIa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHocTH ['anunes. Ilepseiii 3akon HeroToHa. MHEpLMaNbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuia. Bropoit 3akon Hblorona mins
MartepuanbHO Touku. Tperuii 3akoH Hpl0TOHA [U1s1 MaTepUalIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckonpxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEeHHsI CKOJIbXKEHHS U cuiia TpeHus nmokos. Kosdduuuent tpenus. Cuia conpoTUBICHUS TpU
JBIKEHUM TEJa B )KUIKOCTH WJIU Ta3e.

[ToctynaTensHoe U BpaliaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO Tena.

MOMEHT CHJIbl OTHOCUTEIBLHO OCH BpauieHus. [1imeuo cuiibl. Y cinoBus paBHOBECUS TBEPIOTO
Tena.

TexHu4eckue yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: TMOIIIUITHUKHA, JIBH)KCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CroxeHue Cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AepopMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U aJCHUU.

CpaBHEHHE CHII TPEHUS TTOKOSI, KaUE€HUS U CKOJIBKEHUSI.

VYcnoBust paBHOBecus TBEPAOTo Tena. Buabl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

W3ydenue nBuxkeHust Opycka Mo HaKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJI YHOPYTOCTH, BO3HUKAIOIIMX B IMPYXUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycioBUil paBHOBECHUS TBEPIOTO TeJla, UMEIOIET0 OCh BPAIlCHHUS.

Tema 3. 3aKkoHbl COXpaHEHUA 6 MEXAHUKE

Nmiynsc MaTepuanbHON TOYKH (TENa), CUCTEMBI MaTePHATBHBIX TOUeK. MITyIbC CHITBI 1
M3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAaHEHMs UMITYyJIbca. PeakTUBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTD CHIIBI.

Kunerndeckass sHeprus MaTepuaabHOM TOUkH. Teopema 00 M3MEHEHHH KHHETUYECKOU
SHEPIHH.

[TorenuuanpHas Heprus. [loTeHIIMaNbHAS SHEPTUs YIPYTro 1ehOpMUPOBAHHON MPYKUHBIL.
[ToreHunanbHas 3HepPrUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpHBIe W HEMOTEHIMANbHBIE CHIIBL. CBs3b pabOThl HEMOTEHIMAIBHBIX CHI C
M3MEHEHHEM MEXaHWYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXpaHEHUS! MEXaHUYECKOW SHEPTUH.



Ypyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOHCTBA M IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KONEp, NMPYKUHHBIN
IIUCTOJIET, JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITyJIbCA.

PeaktuBHOE nBUXKEHUE.

[Tepexon nmoTeHIMATBHON SHEPTUU B KUHETUYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenne aOCOIIOTHO HEYNPYroro yjaapa ¢ IMOMOUIbI JBYX OJMHAKOBBIX HUTSIHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C HM3MEHEHHMEM MEXaHMUYECKOW 3HEpPruu Tejla Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Pa3nea 3. MoJsiekyasipaast pu3nKa 1 TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE T0JIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH U UX OIIBITHOE OOOCHOBAHUE.
bpoynosckoe nsuxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHHsI Ta30B, JKUAKOCTEH 1 TBEPABIX TNl U 00BSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE
3TUX Mojeneil. Macca u pa3mepsl MoiiekyJl. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJSPHO-KUHETUYECKONW TEOPHH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKOH SHepruu
TEIJIOBOTO JIBM>KEHUS yacTull ra3a. [llkana remneparyp KenbBuHa. ['a30Bbie 3aK0HBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlamprona. M3omporieccsl B MaCaIbHOM Ta3e C MOCTOSTHHBIM
KOJIMUECTBOM BeIlecTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30T€pMa, HM30X0pa,
n3o0apa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOLIUE JIMCKPETHOE CTPOEHUE BellecTBa, ¢otorpaduu MoKy
OPraHUYECKUX COCTUHECHUM.

OnbIThl 0 AU(PY3un KUAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopnens onsira IlITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHSL.

Monens, nirocTpupyonias Ipupoay JaBJICHUS ra3a Ha CTEHKH COCyaa.

OnBIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UACABHOTO raza, H30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne Macchl BO3AyXa B KIACCHOW KOMHATe Ha OCHOBE H3MepeHHil o0bEma
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKly lTapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMmoanHamuueckas cuctema. BHYTpeHHsIsI sHeprus TEpMOAMHAMMUYECKON CHCTEMBbI U
crocoObl e€ u3mMeHeHus. KoanuecTBo TemaoTel U padoTa. BHyTpeHHss sHEprusi 0AHOATOMHOIO
WJEABHOTO ra3a. Buel Ternonepenayu: TEIUIONPOBOIHOCTh, KOHBEKIMS, U3ITyUYEeHHE. Y IeIbHas
TEII0EMKOCTB BellecTBa. KonyecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue 06 agnabaraoM mporiecce. [lepBriil 3aKoH TepMouHAMUKH. [IprMeHeHne nepBoro
3aKOHA TEPMOAMHAMUKH K H3omporeccaM. ['padudeckas natepnperaiys padoThl rasa.

Bropoii 3akon TepmonnHaMuku. HeoOpaTuMOCTh IPOIIECCOB B IPUPO/IE.

Tennoble MammHbl. [IpyHIMIBL JeHicTBUS TEMIOBBIX MamuH. [IpeobpazoBanus sHEprUU B
Teru10BbIX MamrHax. KoagdunuenT nonesnoro neictBus remnopoi mamuHsel. [ukn KapHo u ero
KO3(PUILIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TEINIOIHEPTETUKH.



TexHuueckue ycTpOHCTBA M IpPAKTHYECKOE MPUMEHEHUE: JBUraTellb BHYTPEHHErO
CropaHusi, OBITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW SHEPrHHM Teja NPU COBEPIICHUH DPAOOTHI: BBUIET MPOOKH H3
OyTBUIKHM IO ACHCTBUEM CKATOT'0 BO3/yXa, HarpeBaHue 3(hupa B JIaTyHHOU TpyOKe MyTEM TpEeHUs
(BuaeOIeMOHCTpAIH ).

M3MeHeHne BHYTpEeHHEH sHEpruM (TeMIiepaTypsl) Tena Ipy Terionepeaaye.

OnbIT 0 aguabaTHOMY PaCHIMPEHHIO BO3yXa (OIBIT C BO3IYIIHBIM OTHHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPAHUs, PEAKTUBHOIO JIBUraTEeJIsl.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul

N3mMepeHue yaeabHON TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvt

[Tapoo6pazoBanue u konaeHcanus. Vicnapenue u kunenue. AGCOIIOTHAS U OTHOCUTEIIbHAS
BJIQXKHOCTh BO3/1yXa. HacelmeHHblil map. YaenbHas TeIuioTa mapooOpazoBaHHsA. 3aBUCUMOCTh
TeMIIepaTypbl KUIEHUs OT 1aBJICHUS.

Teépmoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHH30TPOINHS CBOMCTB KPUCTAIIOB.
XKunkue xpuctamibl. CoBpeMeHHble Marepuanbl. [lnaBneHue M KpucTawauzanus. YaeabHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHUE TEII0BOro HagaHca.

TexHuuyeckue ycTpolcTBa M NPAKTHUUECKOE NPUMEHEHHE: TUTPOMETP U ICUXPOMETP,

KaJIOpUMCETP, TCXHOJIOTHHU IMOJYUYCHUS COBPEMCHHBIX MATCPpUAJIOB, B TOM YHCJIC HAHOMATCPHAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu MOHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAILTMYECKOTO BEIIeCTBA.
JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

V3mepeHne OTHOCHTETHPHON BIQKHOCTH BO3/IyXa.

Pazjen 4. DuekTpoanHaMuKka

Tema 1. Dnexkmpocmamuxa

OnekTpuzauusi Ten. OIeKTpuUueckuil 3apsa. J[Ba Buaa dIEKTPUYECKUX  3aps/oB.
ITpoBOAHMKH, TUANEKTPUKH U TIOTYTIPOBOJHUKU. 3aKOH COXPAaHEHUs JIEKTPUYECKOTO 3aps/a.

B3aumopneiicteue 3apsgoB. 3akoH Kynona. TodeuHbll sneKkTpuUYecKkuil  3apsi.
Onexkrpuueckoe mnose. HanpsokéHHocTh anekTpuueckoro noss. IlpuHnmn cyneprnosunuun
ANEKTPUYECKUX MOJIeH. JINHNKM HaNPsy)KEHHOCTHU IEKTPUYECKOTO MOJIS.

Pab6ota cun anekrpocraruyeckoro noss. [lorennuman. Paznocts notenuuanos. IpoBogHuku
Y JUDJIEKTPUKH B AJIEKTPOCTATUYECKOM IToJie. [IuanekTprudeckasl IpOHUIIAEMOCTb.

OnextpoéMkocTs. KoHzeHcaTop. OJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPIus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHuyeckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: DIEKTPOCKOI, JIIEKTPOMETD,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJIEHHE d3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anMozeincTBre HaIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTHUeCcKast 3allnTa.

JIMPNEeKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.



3aBUCUMOCTB JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOPa OT IUIOLIAAH IJIACTUH, PACCTOSHUS
MEXIY HUMH U TU3JIEKTPUUECKON MPOHUILIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuueckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. YCIIOBUS CyIIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MICTOUHMKHM TOKa.
Cuna toka. [TocTosHHBII TOK.

Hanpspkenue. 3akon Oma Jy1s yyacTKa Lenu.

DneKTpuuecKkoe COIIPOTHUBIICHUE. VY nenbHoe COINPOTUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauieIbHOE, CMELMIAHHOE COEAMHEHUE ITPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH [[xoyns—JIenna. MOMHOCTD 37€KTPUUYECKOTO TOKA.

DIIEKTPOABUKYILAsl CUJla U BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMma st
MOJIHOM (3aMKHYTOM) anekTpuueckoil nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs POBOAUMOCTD TBEPABIX METAIUIOB. 3aBUCHMOCTbh COITPOTHUBIICHHS] METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHass M NpPUMECHass MPOBOJUMOCTb IOJIYIPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBogHUKOBBIE TPHUOOPHI.

DNEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax »3JIEKTPOJUTOB. JEKTPOJIUTHYECKAsS
Jucconanus. DIEeKTPOIIn3.

DnexTpuueckuil Tok B razax. CaMoCTOSATENbHBIA U HECAMOCTOATEIbHBIN pa3psaa. MoaHus.
ITna3ma.

TexHnuyeckue ycTpoicTBa U IPAKTUUECKOE PUMEHEHHUE: aMIIEpMETP, BOIBTMETP, PEOCTaT,
WUCTOYHUKM TOKa, DJEKTPOHArpeBarelbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIM JHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaPsHKEHUSL.

3aBUCUMOCTh COTPOTHBJICHHUS MWJIMHIPUYECKUX TPOBOJHUKOB OT JUJTMHBI, TUTOMIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMmeliaHHO€ COeTUHEHNE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3NEeKTPOABMXKYIIEH cuiibl. KopoTkoe 3aMblkaHHME TrallbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIPOTHUBIICHUSI.

3aBUCUMOCTh CONPOTUBIIEHUS METAJJIOB OT TEMIIEPATYpPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHne cMEIaHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne 3IeKTpoABMKYIIEH CHUIIbl MCTOYHHUKA TOKA M €r0 BHYTPEHHETO CONTPOTUBIICHHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

Uzydyenune kypca ¢usuku 0Oa3zoBoro ypoBHS B 10 kjacce OCyIIECTBISIETCS C y4ETOM
COJIEp)KATENbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnusie nousamus, CBSI3aHHBIE C HW3YYEHHEM METOAOB HAyYHOTO IO3HAHUS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, Qu3myeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHUH, JIMHEWHas QyHKIIM, Tapaboa, runepoorna,
uX rpaduKd U CBOWCTBA, TPUTOHOMETpHUUYECKUE (PYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTaHTeHC,



OCHOBHOE TPHUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHI U HMX MPOEKIUU Ha OCH KOOPAMHAT,
CJI0’)KE€HHE BEKTOPOB.

buonocus: Mexannueckoe IBUXKEHHE B JKUBOW mpupoje, Auddys3us, ocMoc, TeriooOMeH
JKUBBIX OPraHU3MOB (BHJIbI TEIUIONEpPEAaun, TEIJIOBOE PABHOBECHE), FICKTPUUYECKUE SIBJICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOECHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX Ted, XKUAKOCTEH U Ta30B, SJIEKTPUUYECKUE
CBOMCTBA METAJUJIOB, SJIEKTPOJIMTUYECKAS IUCCOLIUALINS, TaJIbBAHUKA.

l'eocpaghus: BNaxXHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpazoBaHUE JBUKEHUMN C UCIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHHUKE, TMOJIIUITHUKY, HCIIOJIb30BAHME 3aKOHA COXPAaHEHUS HMITyJIbca B TEXHHKE (pakera,
BOJOMET W Jpyrue), JBUTATENIb BHYTPEHHEro CropaHwsi, MapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyYE€HUsI COBPEMEHHBIX MAaTEpPHalIOB, B TOM YHCIIE
HAaHOMATEPUAJIIOB, W  HAHOTEXHOJOTUM,  DJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
JNEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM MpPUHTEP, dJIEKTpOHArpeBaTesIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KIIACC

Pazjen 4. DiekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

ITocrosiHHbIE MarHuThl. B3anMOJENWCTBHE TOCTOSHHBIX MarHuTOB. MarHuTHOE MoOJIE.
BekTop maruutHOM MHAyKUMU. [I[puHIMI Cyneprio3uliuy MarHUTHBIX MOJIed. JIMHUKM MarHUTHOM
uHayKuuy. KapTtuna auHui MarHUTHOW MHYKIIUHU OISl ITOCTOSTHHBIX MArHUTOB.

MarnuTtHoe 1osie IpoBOJHMKA C TOKOM. KapTuHa JMHMA MHAYKOUUM MArHUTHOTO MOJIA
JUTMHHOTO TIPSIMOTO IPOBOJIHUKA U 3aMKHYTOTO KOJBIIEBOTO MPOBOJAHHMKA, KATYIIKH C TOKOM.
OneiT Opcrena. BzaumoaencTere NpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb ¥ HalpaBJICHHE.

Cuna JlopeHua, e€ Monayidb M HampaBieHHE. JIBUKEHUE 3apsyKEHHOM YacTULlbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBneHne HIEKTpOMarHUTHOM HWHAYKUWMU. [lOTOK BEKTOpa MAarHUTHOM WHAYKIUU.
DNEeKTPOABMKYIIAS CUJIA MHIYKIIMW. 3aKOH 2JIEKTpOMarHuTHoM uuaykuun dapazes.

BuxpeBoe snekTpuueckoe moiie. DIEKTPOABWKYIIAs Cuila WHAYKIUMUA B TPOBOJHUKE,
JIBIDKYIIIEMCS TIOCTYTIaTEeILHO B OJTHOPOTHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKkTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOIBIIKYIIIAS CHJIa CAMOUHTYKITUH.

DHeprusi MarHUTHOTO TOJIsl KATYLIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHHUE: TMOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN SJIEMEHTAPHBIX YaCTHUII, UHTYKIIMOHHAS M1€Yb.

Llemoncmpayuu

OmnbIT OpcTena.

OTKIJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIvHWY MHIYKIIMA MarHUTHOTO TIOJIA.

B3aumopeiicTBre 1ByX NpOBOAHUKOB C TOKOM.

Cuna Ammepa.

[ericrBue cuiibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTD DJICKTPOJBMIKYIIEH CHUIIBI MHIYKIIUA OT CKOPOCTH M3MEHEHMSI MarHUTHOTO
MOTOKa.

SIBneHre caMOMHIYKITUH.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHnrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccenenoBanue 1ecTBUS NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3pen 5. Koje6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenbnas cucrema. CBoOoaHbIE MexaHMuYeckue Kkojebanus. [apmoHuveckue
konebanus. Ilepmon, wactora, amrumtyna u ¢asa kosnebanuid. IlpyXMHHBI MasTHUK.
MarteMaTuyecKkuii MasTHUK. Y paBHEHHE rapMOHHYECKUX Kojiebanuii. [IpeBparienue sueprun npu
rapMOHUYECKHUX KOJICOAHUSX.

KoneGartenbubiii  koHTYyp. CBOOOJAHBIE AJIEKTPOMArHUTHBIE KoJIeOaHUS B UA€aIbHOM
KOJIEOATEIbHOM ~KOHTYype. AHAJNOTHs MEXIY MEXaHWYECKMMHU M 3JICKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATHLHOM KojeOaTelbHOM
KOHTYpE.

[IpencraBienue o 3aryxaromux KojeOaHUsAX. BbIHyKIeHHbIE MeXaHMYECKHE KOJeOaHusl.
Pe3onanc. BeiHykIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

[lepemennsbiii Tok. CHHYyCOMIabHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYTHOE U IEUCTBYIOLIEE 3HAUEHNUE CUJIbI TOKA U HAPSKEHUS.

Tpanchopmarop. I[IpousBoncTBo, mepeaaya U MOTPEOIEHUE DIIEKTPUUYECKONW SHEPTUU.
OKOJIOTUYECKHE PUCKH TpU IPOU3BOJACTBE AeKkTpodHepruu. KynapTypa ucnoiab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHUE: DIIEKTPUYECKUMH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojeOaTeNbHON cUcTeMbl (IPYKHHHBINA MU MaTeMaTHYeCKH
MasITHUK).

Hab6nronenue 3aryxaronmx KojieOaHui.

HccnenoBaHue CBONCTB BBIHYX/IEHHBIX KOJI€OaHUH.

Habmronenue pesonanca.

CB0OOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa U HAMNpSDKEHUS OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociienoBaTENbHOM COEIMHEHHHM PE3UCTOpA, KATYIIKHM WHIAYKTUBHOCTH U
KOHJIEHCATOopa.

Mogenb TMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuiui sxkcnepumenm, n1abopamopmule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAIIbIX KOJeOaHU Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne MEpEMEHHON0 TOKA B ILENM W3 TOCIEN0BAaTEIIBHO COECIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHuueckre BOJHBI, YCIOBUA paciipocTpaneHusd. [lepuon. CkopocTs pacnpocTpaHEeHHUs
U januHa BonHBL [lomepeunble W mpononbHble BOJHBL. WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Bricota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJHBI. Y CIIOBUS M3IY4YEHHs 3JEKTPOMarHUTHBIX BOJIH. B3anmuas
opueHTaIus BekTopoB E, B, V B anekrpomMarauTHo# BosmHe. CBOMCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TNpeJoMJieHHe, monspuzauus, audpakuusa, wuHTepdepeHuus. CkopocTb
AIIEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTPOMArHUTHBIX BOJH. [IpuMeHEHHe 3JIEeKTPOMArHUTHBIX BOJIH B TEXHHUKE M
ObITY.

[TpuHIIMTIBEI paIKOCBA3U U TeNEBUICHUS. Pagnomokamusi.



DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KaIOIIEeH Cpeibl.

TexHUYecKue YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3BIKAIbHBIC WHCTPYMEHTHI,
yJIbTPa3ByKOBas JMArHOCTUKA B TEXHUKE W MEAMIIMHE, pajiap, paauoONpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumronenne otpaxkeHus U IPEIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHny u AMPpakiud MEXaHUYeCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmioienue CcBS3M TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUTUTYJIOM W YacTOTOM
KOJICOaHUH.

HccnenoBanne CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH:  OTpPaXK€HUE, MpelOMIICHUE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. I[IpsmMonuHeiiHOe pacipocTpaHEHUE CBETA B OJJHOPOJIHOM cpefe.
JIyd cBera. ToYEUYHBIM UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHue n300paxKeHHil B IIIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3akOHBI TPEIOMJICHUS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroa MONHOrO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus cBeta. CrnoxkHblit cocTaB 6enoro cera. L[ser.

CoOuparommue W pacceuBaromme JuH3bL. ToHKass smH3a. DOKYCHOE pacCTOsHHE H
ONTHUYECKasl CHJia TOHKON JHH3BL. [locTpoeHne n300paxeHuii B cCOOMPArOIINX U PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BomnoBas ontuka. HWutepdepenius cBera. KorepeHTHble HMCTOYHUKU. Y CIOBHS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cera. JudpakuuonHas pemérka. YciaoBHe HAOMIOIEHHUS TJIaBHBIX
MaKCHUMYMOB TPHU MaJIEHUA MOHOXPOMATHYECKOTO CBETa Ha AU(MPAKIIMOHHYIO PEIIETKY .

[Tonsipu3zarus cBeTa.

TexHuueckue ycTpoiicTBa M NPAaKTHMUECKOE NPUMEHEHHE: O4YKH, Jyna, ¢oTroamnmnapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEIECKOT, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJIIPOU /.

Llemoncmpayuu

[TpstmonuHeHOEe pacnpocTpaHEeHue, OTpaKeHHEe W MperoMieHHe cBera. Ontudyeckue
npUOOPBHI.

[TontHOE BHYTpEeHHEE OTpakeHHne. MoJieslb CBETOBO/Ia.

HccnenoBanue CBONCTB N300paKeHUI B JTMH3aX.

Mopenn MUKpOCKOIa, TEIECKOIIA.

Habmtonenue nntepdepeHnnn cera.

Hab6nronenue audpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosrydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nomisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBONCTB N300paKeHUIA B JTMH3aX.

Hab6nronenue aucnepcun cBera.



Paznen 6. OcHOBBI crienMaJIbHO TEOPHUH OTHOCHTEILHOCTH

I'paHnLBI IPUMEHUMOCTH KJIACCUYECKOM MexaHuku. llocTynaTel crienqualbHOW TEOopuuU
OTHOCHUTEJIbHOCTH: WHBAapPUAHTHOCTh MOJYJSI CKOPOCTH CB€Ta B BakKyyMe, IPUHIMII
OTHOCHUTEJIBHOCTH DWHIITENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPALLEHUE JJIUHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b MacChl ¢ SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOMN YaCTULIBl. DHEPIHs MOKOSI.
Paszpnen 7. KBanToBas pusuka

Tema 1. dnemenmol KGAHMOBOI ONMUKU

®otonbl. ®opmyna [Inanka cBa3u sHEPrUM (POTOHA C €r0 YACTOTOH. DHEPTUs U UMITYIIbC
dboToHa.

Otkpeitue u wuccnenoBanue Goroddpdexra. Onwitet A. I'. CromeroBa. 3aKOHBI

dotoaddekra. YpaBuenue DitHimrerHa 11 hotodddekra. «KpacHas rpanumay ¢ororpdexra.
Hasnenue ceera. Onbrtel [1. H. Jlebenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHUUeCKue yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: (POTONIEeMEHT, (OTOAATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Jlemoncmpayuu

®oTo3¢(eKT Ha yCTaHOBKE € IIMHKOBOM MJIaCTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

CBeToaHoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmnwiTel Pesepdopna mo paccesauro o -gactuil. [lmanerapHas
mozenb atoMa. Iloctynatel bopa. M3nyuenue u nornomenue GOTOHOB IpU IEpexoje aToMa ¢
OJIHOTO YPOBHS 3HEpIruu Ha Jpyroi. Buasl criektpo. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

BonnoBele cBolicTBa yactull. Bonnel ne bpoiinsa. KopnycKynspHO-BOJIHOBOW Ayaau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JIyUEHUE.

TexHnyeckue yCTpPOHCTBA U IPAKTHYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIM aHaIHu3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Llemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHelyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HaOnronenue nuHeHyaToro crekrTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, I0Ka3bIBAIOLIUE CI0XKHOCTh CTPOCHHUS sAApa. OTKPBITHE PaJUOAKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHnto coctaBa paaloakTUBHOrO u3inydyeHus. CoiicTBa anbpda-,
Oera-, raMMa-u3iyueHus. BiusHue paJuoakTHBHOCTH Ha )KUBbBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA U HelTpoHa. HykimonHas mozaens spa I'eitsenoepra—Banenko. 3apsig
anpa. Maccooe uncio sapa. M3oTomnsl.

Anbda-pacniag. DIeKTPOHHBIM M MO3UTPOHHBINM OeTa-pacnaa. ['amMMma-uznyuyeHue. 3aKOH
paZoaKTUBHOIO pacnaja.

OHeprus CBS3U HYKJIOHOB B siape. S nepHbie cuiibl. JlegekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

SAnepusiii peaktop. Tepmosiaepubiii cuHTe3. I[IpoGieMbl M THEPCHIEKTUBBI  SJIEPHON
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.

OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTozab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHULI.

@dyHIaMeHTallbHbIE B3auMOIeHCTBUS. EnuHCTBO (pr3nueckoi KapTHHBI MUpA.



TexHuuecKue yCTpOMCTBAa M MPaKTHYECKOE MPUMEHEHHE: JTO3UMETpP, Kamepa BuibcoHa,
SZICpHBIN peakTop, aToMHasi bomoOa.

Jlemoncmpayuu

CuéTynK MOHU3UPYIOIIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Oranel pa3BUTUs acTpoHOMUU. [IpuKkiiagHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMUM.

Bun 3Bé3anoro He6a. Co3Bes3nus, spkue 3BE3/1bl, JIAHETHI, UX BUIUMOE JBUKCHHUE.

ConneyHas cucrema.

Counnie. ConHeuyHass akTUBHOCTh. Mcrounuk sHeprun CosHa W 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTUKU. JlnarpaMMa «CeKTpaIbHbIM KJIaCC — CBETUMOCThY. 3BE3/bI TJIABHOU
MIOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» JJIsl  3BE3]  IJIaBHOU
nocjea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoIMH CoJlHLA U 3BE3. DTaIlbl )KU3HU 3BE3 .

Mineunsiii [1yTs — Hama [NanakTtuka. [Tonoxxenue u nmxenne Connia B ["anaktuke. Tumbt
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIe AbIPHI B sAPax TalaKTHK.

Bcenennas. Pacmmmpenne Bceenennoii. 3akon Xa06ma. PazOeranme ramaktuk. Teopwus
Bonbmioro B3peiBa. PennkroBoe uzinyueHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPY>KEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKCHHM
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nojymapus u ipKue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, mianer, Mnegnoro Ilytu.

Oo6o0maroniee NOBTOpeHne

Ponp ¢u3uku W acTpOHOMUU B 3KOHOMHYECKOH, TEXHOJOTHYECCKOW, COIUATBHOW U
3TUYECKOH chepax NeaTeTbHOCTH YeIOBEKa, POJib K MECTO (PU3UKU 1 aCTPOHOMHUU B COBPEMEHHOU
HAayyHOM KapTHHE MHUpa, posib (U3MUECKOH TeopuH B (POPMUPOBAHUU MPEACTABIECHUN O
busznyecKoil KapTUHE MHUpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUpOJIE.

Me:xnpeamernbie CBA3H

Uzydyenue kypca ¢usuku 0Oa3zoBoro ypoBHS B 11 kjacce oOcCyIIeCTBISIETCS C y4ETOM
COJIEp)KATENbHBIX MEXKIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHUe CHUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKUE (PYHKIMH: CHUHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl U HUX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TT0I00MS TPEYTOIBHUKOB, ONPEIeIeHNE TUIOIIAIU TNIOCKUX Guryp u oobéma Te.

bBuonozcus: snekTpudeckue sBIEHUS B )KUBOH MPUPOJIE, KoJieOaTeNbHbIe ABMKEHUS B )KUBON
MPUPOJIE, ONITUYECKHE SIBJICHUS B KUBOM MPUPOAE, NEHCTBUE paArallii Ha )KMUBbIE OPTraHU3MBI.

Xumus: CTpPOGHHE aTOMOB W MOJIEKYJ, KpUCTAJUIMYECKas CTPYKTypa TBEPABIX Ted,
MEXaHHU3MbI 00pa30BaHUs KPUCTAJUIMUECKOHN PEIIETKH, CIIEKTPAIbHBIN aHATIN3.

l'eocpaghus: MarHUTHBIE TOIOCAa 3€MJIM, 3aJI€KU MarHUTHBIX pya, (oTochEéMKa 3eMHOU
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozcus: NTMHUA DJIEKTpOIIepeaady, re’Heparop [IEPEMEHHOI0 TOKa,
AJIEKTPOABUTATENb, UHAYKIIUOHHASA II€Yb, pagap, PaIUONPUEMHUK, TEIEBU30D, AHTCHHA,
tenepon, CBU-neub, NpoeKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenune yueOHOro mpeamera «Pusnka» Ha ypOBHE CpeaHEro oOIero oOpa3oBaHHA
(0a30BbI1  ypoOBEHb) JIOJDKHO  OOECHEYHMTh  JOCTHUKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JImuHOCTHBIE PE3YIbTAaThl OCBOEHUS yueOHOro mpenMera «DPHU3UKa» JTOJKHBI OTPAXKaTh
TOTOBHOCTb M CHOCOOHOCTH 00y4arolIUXCsl PyKOBOJACTBOBAThCS C(HOPMHUPOBAHHONW BHYTpPEHHEU
NO3ULIMEH JHMYHOCTH, CHCTEMOW LEHHOCTHBIX OPHEHTAIMid, TIO3UTHBHBIX BHYTPEHHHX
yOXKICHUIM, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  0OIIecTBa,
pacupeHne XU3HEHHOTO ONbITAa M OIbITa JESITEILHOCTH B IMPOIECCE PeaTn3alMi OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3MIMH OOydYaroIierocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBa;

MNPUHITHE TPAJUIMOHHBIX OOIIEYETIOBEUECKUX T'YMAHUCTHUECKUX M JIEMOKPATUYECKUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO ESTENbHOCTh B WHTEpEcax TIPakIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUN B 00pa30BaTEIbHON OpraHU3aIlHH;

yMEHHE B3aMMOJCHCTBOBATh C COLMAIBHBIMM HWHCTHUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NIATPHOTHYECKOT0 BOCITUTAHUS

c(OpPMHUPOBAHHOCTH POCCUMCKON I'PaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSM POCCHHCKUX
y4€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CIOCOOHOCTH OIICHUBATH CUTYAIIMIO M IPUHUMATh OCO3HAHHBIE PEIICHUS, OpPUESHTHPYSCh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B TOCTPOECHUE YCTONYNBOTO Oy IyIIero;

4)3CTeTH4eCKOro BOCIIHTAHUS

ACTETUYECKOE OTHOIIECHHE K MHPY, BKIIOYasi 3CTETHKY HAYYHOTO TBOPYECTBA, MPHUCYIIErO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHMSA:

UHTEpEC K pa3InyHbIM chepaM MpodhecCHOHATBHON eI TETbHOCTH, B TOM YUCIIE CBA3aHHBIM
C (U3MKOM M TEXHMKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oynymiel mnpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO U CaMoOOpa3oBaHUIO B 00JacTH (PU3UKU HA
NPOTSKEHUH BCEH JKU3HU;

6) 9KOJIOrM4€eCKOro BOCIIUTAHMA:

Cc(OPMHUPOBAHHOCTh IKOJIOTHYECKOM KYJIbTYPHI, OCO3HAHHWE TJOO0AJIBHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUTaHUPOBAHME U OCYIIIECTBIICHUE JICHCTBUI B OKpY XKaroIlel cpejie Ha OCHOBE 3HAHMS 11eTIeH
YCTOMYMBOTO Pa3BUTHSI YETIOBEUECTBA;

pacuiMpeHre OmbITa JCATEIbHOCTH OSKOJIOTHYECKOH HamnpaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 pr3uKe;

7) HIEHHOCTH HAYYHOTO MO3HAHMA:



c(OPMUPOBAHHOCTH ~MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (pU3NYECKON HAYKH;

OCO3HaHUE [IEHHOCTH HAYYHOH IEATENLHOCTH, TOTOBHOCTh B IIPOIIECCE M3YyUYCHUS (HU3UKU
OCYILECTBIISATH MPOEKTHYIO U UCCIIEAOBATENBCKYIO IEATEIbHOCTh HHAUBHUIYaJIbHO U B TPYTIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3soBble Jlornyeckue a1ecTBUA:

CaMOCTOSITeNIbHO (OPMYJUPOBATh U AaKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIIbHOCTH, 3a1aBaTh [TAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBICHUSX;

pa3palaThIBaTh IUIAH PELICHUS MPOOIeMbl ¢ YUETOM aHAIM3a UMEIOIINXCS MAaTEPUAIbHBIX U
HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM,
OIICHUBATh PUCKHU MOCIIEACTBUI JACSITEIILHOCTH;

KOOPJAMHHUPOBATh M BBINONHATH pabOTy B YCJIOBHSIX pPEabHOTO, BHUPTYyaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEeM.
ba3oBble uccienoBareibCKue AeiCTBUA:

BJIQ/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH TMOHATHUSAMU U METOJaMH (PU3UYECKOM
HayKU;

BJIaJIETh HaBBIKAMHU y4eOHO-KCCIIEIOBATENIbCKON M MPOEKTHOM JeATeIbHOCTH B 00JACTH
(GuU3HKH, CTOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHUS 3a/1a4
buznYECcKOro coaepxKaHus, MPUMEHEHHUIO Pa3IUYHBIX METO/I0B TTO3HAHMSI,

BIIAJICTh BUJAMH JICATEIBHOCTH IO TOJYYEHHIO HOBOI'O 3HAHMS, €r0 WHTEPHpPETAINH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE MPU CO3IaHUN
Y4eOHBIX TIPOCKTOB B 00JIACTH (DU3UKH;

BBISIBJIATh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3M W aKTyalM3UpPOBATh 3aJady, BbIJBUTaTh
TUTIOTE3y €€ PEIICHHS, HAXOAUTh apTYMEHTHI JJISI JOKa3aTelIbCTBa CBOUX YTBEPXKICHUH, 3a71aBaTh
napameTpbl U KpUTEPUU PEILLICHNUS;

aHAJM3UPOBATH MOJYYEHHBIEC B XOJI€ PEIICHUS 3a/1a4u PE3yJIbTaThl, KPUTUUECKU OIICHUBATH
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (POPMYIIHPOBATH COOCTBEHHBIE 3a/]a4l B 00pa30BaTEIbHON AEATEIHHOCTH, B TOM
qrclie MpU U3YYeHUU (DU3HKY;

JaBaTh OIEHKY HOBBIM CUTYAIIUsIM, OIICHUBATh TPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTHUUECKYIO 007IaCTh KUZHEAEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIC TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Padora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMHU TOJIyYeHHUS MH(POPMAIMN (PU3UUECKOTO COACPKAHUSA U3 UCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYUIECTBJIATh IIOMCK, aHAJIW3, CUCTEMATHU3alUI0 U
WHTEpIpETauio HHOOPMAIUU Pa3IMIHBIX BUIOB B (OPM MPECTABICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

WCITOJTH30BaTh CPECTBA HH(GOPMAIIMOHHBIX 1 KOMMYHHKAIITMOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPTraHU3alMOHHBIX 3a/lad C COONIOJeHHEeM TpeOoBaHUI
APrOHOMHUKHU, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypCcOCOEpPEeKEeHHS, MPABOBBIX U ATUYCCKUX
HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;



CO3/1aBaThb TEKCThl (DU3MUYECKOrO COJEpXkKAaHHUA B PA3NIMYHBIX (opMmaTax c yd€ToM
Ha3HauYeHUs HTHPOPMALIUH U 1IeJIEBON ay TUTOPHH, BEIOUPas ONTUMAJIbHYIO (POpMY MpeICTaBICHUS
Y BU3yaJIM3aliH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH EATEIbHOCTH;

pacrio3HaBaTh MPEAIOCHIIKN KOH(OIMKTHBIX CUTYallMid U CMArYaTh KOH(MIMKTHI;

pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHHEM S3bIKOBBIX
CPEICTB;

IIOHMMATb U UCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIBHON padOThI;

BbIOMPATh TEMATUKY WM METOJbl COBMECTHBIX AECUCTBUI C yuy€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 YJI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTH W KOOPAUHHMPOBATh
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIIAT POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJ1aTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KAXKJAOTO YYaCTHHKA KOMaHJIbl B OOIIMI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPUSIM;

IpejyiaraTb HOBBIE NPOEKTHI, OLEHUBATh HJEU C IO3ULMU HOBHU3HBI, OPUTHMHAILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh IO3UTHUBHOE CTPAaTErMUECKOE TIOBEJEHUE B pA3JIUYHbIX CHUTYalUAX,
HPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh HHUIIMATHBHBIM.

PeryasiTuBHBIE YHUBEpPCAJbHbIE y4eOHbIE 1eiiCTBHSA
Camoopranu3amnus:

CaMOCTOSITENIFHO OCYIIECTBIISTh IMO3HABATEIbHYIO NEATEIBHOCTh B 007acTH (U3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (DOPMYIIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITCIILHO COCTABJISITH IJIAH PEIICHHUS PAcUETHBIX M KAYSCTBEHHBIX 3aJay, IUIaH
BBIMIOJTHEHUS] TMPAKTUYeCKo paboThl ¢ Y4ETOM HUMEIOUIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacImpsTh paMKH YIeOHOTO MpEAMETa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIA,

JIeNIaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;

OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATH (POPMHUPOBAHUIO U MIPOSBICHUIO PYTUIMH B 001aCTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHTYaIlUsiM, BHOCHUTh KOPPEKTUBBI B JIEATEIBHOCTH, OIEHUBATh
COOTBETCTBHUE PE3YIHTATOB LETISIM;

BJIa/IETh HABBIKAMH MTO3HABATENBHOMN pe(IeKCUU KaK OCO3HAHUS COBEPILIAEMBbIX ICUCTBUN U
MBICITUTEIIEHBIX MTPOIIECCOB, X PE3YJIbTATOB U OCHOBAHMIA,

UCIIONIE30BATh PUEMBI pedIeKCHH JIJIS OLIEHKH CUTYallid, BRIOOpA BEPHOTO PELICHHUS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS TT0 UX CHIDKEHUIO;

MPUHUMATH MOTHBBI U apTYMEHTHI JPYTHX TIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MIPUHUMATH CeOsl, TOHMMAsi CBOM HEJIOCTATKH M JIOCTOMHCTRA;

MPUHUMATH MOTHBBI U apTYMEHTHI JPYTHX MIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.

B nporecce nocTukeHus TMUHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMBI MO (U3UKE TS
YPOBHS cpefHero oO0Iero oOpa3oBaHus y OOyYarOIIMXCS COBEPIICHCTBYETCS dMOIIMOHATHHBINA
WHTEIJIEKT, MPEANoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJIETH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON cepbl, OBITh YBEPEHHBIM B ce0e;



CaMOpETYJIMPOBaHMs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD
3a cBOE MOBEJIEHHE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLIMOHAIBLHBIM U3MEHEHUSM U MIPOSIBIATh
IMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlLMM, BKJIOYAIOUIEH CTpPEMJIEHHE K JOCTM)KEHMIO LE€IU U YCIEXY,
ONTHMH3M, HHULIMATUBHOCTb, YMEHHUE AEUCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

AMIATHM, BKJIIOYAIOLIEH CHOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE IPYTHX,
YUUTBIBATh €T0 IPU OCYILECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBAaTh OTHOLIEHMS C JAPYTUMH
JFOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJ/IBTATDBI

K koniy oOyudenus B 10 kiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Yy OOYHAIOLINXCS YMEHU:

JEMOHCTPUPOBATh HA MpHUMEpax Pojb U MECTO (U3UKH B (POPMHUPOBAHUH COBPEMEHHOMN
Hay4YHOW KAPTUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
JIeATEIbHOCTH JIFOCH;

YUYHUTBIBATh TPAHUIIBI IPUMEHEHUS U3YyUEHHBIX (U3MUYECKUX MOJICIICH: MaTepHalIbHAs TOUKa,
WHepLUaIbHas cucTeMa oTc4Y€Ta, abCONMIOTHO TBEPAOE TENO, UACANBHBIN ra3, MOJEIN CTPOCHUS
ra30B, JXUAKOCTEH M TBEPIBIX TEJ, TOUCYHBIN AIEKTPHUECKUI 3apsil MPU PEIICHUN (PU3NUECKUX
3a/1ay;

pacnio3HaBaTh (U3NYECKUE SBJICHHS (ITPOLECChI) U OOBSACHATH WX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJIMHEMHOE IBUKEHHME, CBOOOJHOE IAJeHHE TeJ,
JBUKEHHE M0 OKPY>KHOCTH, HHEPIUS, B3auMoieicTBuUE Tel, nuddy3us, OpoyHOBCKOE IBUKEHHE,
CTPOCHHE JKUIKOCTEW M TBEPIBIX TEJ, U3MEHEHHE 00bEMA Tell IPU HAarpeBaHUU (OXJIAXKIACHUM),
TEIJIOBOE PABHOBECUE, HCIIAPEHUE, KOHJEHCAlMs, IUIABJIICHUE, KPUCTAJIM3ALMS, KUIICHHE,
BJIQXKHOCTb BO3/1yXa, OBBILICHUE JABJICHMsI ra3a IIPU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBSI3b
MEXIy NapaMeTpamMu COCTOSHHS ra3a B HU30IPOIECcCcaX, JIEKTpU3aluUs Tel, B3aUMOJCHCTBUE
3aps/I0B;

OTKCHIBATh MEXAHHUYECKOE IBUKEHHE, HCIONb3ys (hHU3HUECKHe BEIWYUHBI: KOOPAMHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJla, UMIIYJbC Tejla, KUHETHUYecKas
SHEprusi, NOTEHUMAIbHAs DSHEPIUs, MeXaHWueckas paboTa, MeXaHM4YecKas MOIIHOCTh; IpHU
OTHMCAHUU MPABUIHLHO TPAKTOBATH (PUZNUYECKUIN CMBICIT HCTIOIB3yEMbIX BETHYHH, X 0003HAUCHUS
U eIUHUIBI, HAXOAUTHh (POPMYJIBI, CBSA3BIBAIONINE AAaHHYIO (U3UYECKYIO0 BEIUYHHY C IPYTUMU
BEJIMYMHAMU;

ONKCHIBATh W3YYEHHbIE TEIUIOBbIE CBOWCTBA TEJI W TEIUIOBBIE SBJICHUS, HCIOIb3Ys
dbusznueckue BeJIMYMHBI: JaBIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KWHETHYecKas DSHEpTus
XaOTUYECKOT0 JIBUYKEHUS MOJIEKYJ, CPEIHEKBaJIpaThUyHasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsISI DHEprusi, padora raza, kod(h(UIMEHT MONEe3HOro IEHCTBUS TEIJIOBOTO
JBUTATENS; IPU ONMUCAHUM MPABUIILHO TPAKTOBATh (PU3NUECKHUI CMBICI UCIIOJIb3YyEMbIX BEJTUYHH,
uX O0003HAYeHWS M EOUHHIIBI, HAXOIUTh (POPMYIBI, CBSA3BIBAIOIINE AAHHYIO (U3UUYECKYIO
BEJIIMYMHY C IPYTHMH BEITHIHHAM;

ONUCHIBaTh M3YYECHHBIE AJIEKTPUUYECKUE CBOMCTBA BELIECTBA W JJIEKTPUUECKHUE SIBICHUS
(mpotiecchl), UCTONB3YST GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HaMpsOKEHHOCTh MMOJIS, TOTEHLHMAal, Pa3HOCTh MNOTEHIMANOB; IPU OMNHCAHUM TPABUIBHO
TPaKTOBaTh (PU3WYECKUII CMBICT HCIONb3YEMbIX BEJIWYMH, MX OOO3HAUECHHUS U EIUHUIIBL;
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C JPYTUMH BETUYUHAMU;

aQHAIN3UPOBATh (U3UYECKUE MPOLECChl U SBIEHUS, UCHOIb3ys (U3NYECKUE 3aKOHBI U
MPUHIIMIIBL: 3aKOH BcemupHoro TsroteHus, |, Il u 1l 3akonsr HpioToHa, 3aKOH CcoOXpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJIbCa, MPUHIUI CYNEPIO3ULIMN CHJI, IPUHIUI



paBHOIIPaBUS MHEPLUAIBHBIX CUCTEM OTCUETA, MOJICKYJIIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHUS
BEILECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEIHEH KHHETHMYECKOM SHEPrMU TEIUIOBOIO JBUYKEHUS
MOJIEKYJl ¢ aOCOJIIOTHOM TeMIlepaTypoi, MepBblil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
AIIEKTPUYECKOTr0 3apsi/ia, 3akoH KyioHa, Ipyu 3TOM pa3jindaTh CIOBECHYIO (POPMYINPOBKY 3aKOHA,
€ro MaTeMaTU4ecKoe BbIPAKEHUE U YCJIOBUS (IPaHUIIbl, 00JaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHLIMIIBI AEUCTBUS MAlllMH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pas3InyaTh yciaoBUsA UX O€30IaCHOTO UCIIOJIb30BaHUs B IOBCEAHEBHOM KU3HM,

BBINOJIHATh 3KCIIEPUMEHTHI 10 HCCIEIOBAHUI0 (U3UYECKUX SIBICHHUH W TPOILIECCOB C
UCIOJIb30BAaHUEM NPAMBIX M KOCBEHHBIX HW3MEpPEHUH, Hpu 3ToM  (HOPMYIHPOBATH
npoOiemMy/3afady U TUIOTE3y y4eOHOr0 3KCIEPUMEHTa, COOMPATh YCTAHOBKY U3 IPEII0KEHHOTO
000py10BaHuUs, IPOBOAUTH OIBIT U GOPMYJIUPOBATH BHIBOJIBI;

OCYILECTBIISAT TPSIMbIE M KOCBEHHbBIE H3MEPEHUs (HU3MUECKUX BEIMYHH, IPU 3TOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO M3MEPEHUs M HUCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3NUYECKUMU BETMYNHAMU C UCIIOJIb30BAHUEM IIPSIMbIX
U3MEPEHUH, MPH ATOM KOHCTPYHUPOBATh YCTAaHOBKY, (PHUKCHPOBATH PE3YyJbTATHI MOIYYEHHOM
3aBUCUMOCTH (PU3MYECKHUX BEJIMUYUH B BUE TaOIMIl U rpauKOB, JeaTh BEIBOJBI I10 pe3yJibTaTaM
UCCIICJOBAHNS,

coOuoiaTh MpaBwia OE30IaCHOTO TpyJda NpH MPOBEICHUM HCCIEAOBAaHUI B pamKax
y4E€OHOIO OIKCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTEIbCKOM U  IMPOEKTHOW JAEATENBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pyI0BAHUS;

pemaTth pacu€THBIE 3aJadyd C SBHO 3aJaHHON (U3UYECKOH MOMIEIBIO, HCIOIB3YS
du3nyeckre 3aKOHbl M NIPUHIUIIBI, HA OCHOBE aHaJ3a yCJIOBHS 3a7aull BHIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIWYMHBI M (OPMYIBI, HEOOXOAMMBIE Ui €€ pEelIeHHS,
HIPOBOJUTH PACUYEThI U OLIEHUBATh PEATIbHOCTH MOJIyUYCHHOI'0 3HauUeHHs! (pU3MUEeCKOl BEIMUHHBI,

pemaTh KadyeCTBEHHbBIE 3aJa4M: BBICTPAWBATh JIOTUYECKH HENPOTUBOPEUYMBYIO LEHMOUYKY
paccy’KIeHUI C ONOPOi Ha N3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBICHMUS;

UCTIOJIB30BAaTh MPH PEUICHUN YUeOHBIX 337a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHU
JUIs TIOUCKA, CTPYKTYpUPOBAHMs, HWHTEPHIPETALMUd M MpPEJCTaBICHUS Y4yeOHOM W Hay4dHO-
NOMYJISIPHOM MH(pOpMaIUH, TOTYYEHHON U3 Pa3INYHBIX ICTOYHUKOB, KpUTUYECKU aHATU3UPOBATh
noJy4yaeMyro MH(opMaIuio;

IPUBOJIUTH MPUMEpPHI BKJIAJa POCCUMCKUX U 3apyO€KHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 0OBSICHEHHE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS IO (PU3UKE B IOBCEAHEBHOM KU3HHU JJIs1 00€CTICUeHU S
6€e301acHOCTH MpHU O0paLIEHUH ¢ TPUOOPaMHU U TEXHUUYECKUMHU YCTPOHCTBAMH, Ul COXPAHEHUS
3J10pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 TIOBEACHNUS B OKPYIKaIOIIEH cpesie;

paboTaTh B IpyMIie C BHIMOJIHEHUEM pa3IMYHbIX COLMAIBHBIX POJIeH, MIIaHUPOBATh PaboOTy
IpyNObl, palUOHAIbHO pacHpelessTh OOS3aHHOCTH W  IJIAaHUPOBATh JESATENBHOCTH B
HECTAaHJAPTHBIX CUTYalMAX, aJ€KBATHO OLIEHMBATh BKJIAJ KAKIOTO U3 YYaCTHUKOB I'PYIIIBI B
peleHre paccMaTpUBaeMOM POOIEMBI.

K koniy oOyuenus B 11 kjacce npeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYHAIOLIUXCS YMEHUH:

JEMOHCTPUPOBATh HA MpHUMEpax pojb U MeCTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAayYyHOW KapTUHBI MHpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKOMN
JEeSTeIbHOCTH JIFOJIEH, IETIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUPA;

YUUTBHIBaTh TPAaHUIBl TMPUMEHEHUS HW3YYEHHBIX (U3NYECKUX MOJIENEeH: TOUYCUHBIH
AIIEKTPUYECKHUH 3apsii, JIyd CBETa, TOUEYHBIN HCTOUHUK CBETA, siIepHasi MOJIeIb aTOMa, HyKJIOHHAas
MO/IENIb aTOMHOT'O Si/ipa MPH peleHnH (PU3NIEeCKHX 3a/1a4;

pacnio3HaBath (U3WUECKUE SIBJICHUS (MPOIECCHI) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOW (DM3MKU: DJIEKTpUYECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas



UHAYKIMS, JCWCTBUE MAarHUTHOTO IIOJIE HAa MPOBOJHUK C TOKOM U JABIDKYIIMMCS 3apsj,
AIIEKTPOMArHUTHBIC KOJIEOAHUS U BOJHBI, IPSMOJIUHEHHOE pacpoCTpaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJSIpU3ALUS  CBeTa, JUCIEpCUsi CBeTa,
doroanekrpudeckuit 3¢pdekt (poroaddekr), CBeTOBOE aBleHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/JIa, €CTECTBEHHAsl U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

OIKCHIBATh HM3YYCHHBIE CBOWCTBA BELIECTBA (DJIEKTPUYECKUE, MArHUTHBIC, ONTUYECKHE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEll) U JIEKTPOMArHUTHbBIE SIBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIUYMHBL: JIICKTPUUYECKUM 3apsil, cuja TOKa, OJIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIAs CHUIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOr0 W MArHUTHOTO IOJIeH, MepUoa U 4YacToTa KojeOaHul B
K0JIeOATEIbHOM KOHTYpE, 3apsil U Cujla TOKa B MPOILECCe TAPMOHUYECKUX DJIEKTPOMAarHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU OMUCAHUM MPABUILHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIOJNIB3YEMbIX BEIIMYMH, WX OOO3HAYCHHS] W CIUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUUHY C JPYTMMU BETUYUHAMU;

OMKCHIBATh HM3yYCHHBIC KBAHTOBHIC SIBJICHUS U TIPOIECCHI, HCIONB3Yys (pU3UvecKue
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETAa, DHEPTUs U
UMIyJIbCc (OTOHA, TEPHOJ IMOJypaclaga, JHEPTus CBSI3M AaTOMHBIX sEp, IpPU OMUCAHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YeMbIX BEIMYMH, UX OOO3HAYCHHS U
CIMHMIIBI, YKa3bIBaTh (POPMYJIIBI, CBSI3BIBAIONINC TAHHYIO (PU3UYECKYI0 BEIMYUHY C JPYTUMHU
BEJIMUYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NYECKOM BEJTMUUHBI;

aHATM3UPOBATh (PU3MUECKUE TPOLECCH M SIBICHUS, HUCIOIB3Yys (pU3MUECKHe 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOTO U MAPAICIBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jxoyns—JIeHna, 3aKkoH 3JIEKTPOMAarHUTHOM  MHIYKLHWH, 3aKOH
NPSIMOJIMHEHHOTO PacHpOCTPaHEHUsI CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHEHHE DifHIITeHHA 17151 hoTod(h(ekTa, 3aKOH COXpaHEHHUs YHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHUs AJIEKTPUYECKOTO 3apsa, 3aKOH COXpPaHEHHUS MAacCOBOTO YHCIA,
noctynarel bopa, 3aKoH paguOAaKTHUBHOIO pacmnaja, MpU OSTOM pa3iuyaTh CIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA, €ro MaTeMaTUYeCKOE BBIPAKEHUE M YCIOBUS (TpaHHIIbI, 00JIaCTH)
MIPUMECHUMOCTH;

OTIpe/IeNIATh HAIMpaBJICHHE BEKTOpAa WHIAYKIIMM MArHUTHOTO TOJs MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH M OMUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBIMOJHATh 3KCHEPUMEHTHI IO MCCIEAOBAaHUI0 (PU3MUECKUX SIBJICHUI U IPOLECCOB C
UCIIONIb30BAaHMEM TPSAMBIX M KOCBEHHBIX HW3MEpEHHWil: Tmpu d5ToM  (PopMyIHpoBaTh
npo0eMy/3aiady ¥ TUIIOTE3Y y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO
000pyAOBaHNUs, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBI;

OCYIICCTBIISATh TPSIMBIE M KOCBCHHBIE H3MEPCHUS (DU3MUECKUX BEIWYUH, IMPH ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHHS W MCIOJIb30BaTh W3BECTHBIE METOJBI OIEHKU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIIMYUH C UCTIOIB30BAHUEM MPSIMBIX M3MEPECHHUIA:
IPA 5TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH PE3yJIbTATHI MOJYYEHHONH 3aBHCHMOCTH
bu3nyecKuX BENWYMH B BHAE TaOmUIl M TpapuKOB, JAelaTh BBIBOJABI [0 pe3yibTaTaM
HCCJIEJIOBAHMUS,

coOnrofath mpaBuia Oe30MacHOro TpyAa MPH TPOBEACHUHM HCCIEIOBAHUNH B paMKax
y4eOHOrO0 JKCIIEpUMEHTa, Y4eOHO-MCCIENOBATENbCKOM M TMPOEKTHOW JESTeNIbHOCTH C
WCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOHUCTB U 1aOOpaTOPHOTO 000pyA0BaHNUS;

pemate pacu€THhIE 3aJaud C SBHO 3aJaHHON (U3MUECKON MOJENbI0, HUCHOIb3YS
dbuznyecKkre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UUYECKYIO
MOJIENTb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIBI, HEOOXOAMMEBIE IS €€ pelIeHHs,
MIPOBOAMTD PACcU€ThI U OLIEHUBATH PEAIbHOCTh MOJYYCHHOTO 3HAYeHUS (PU3NUECKON BEITMUNHBI,



periaTh KaueCTBCHHBIC 3aa4d: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUUBYIO LETIOUKY
paccyXIeHHH C OTOPOW Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (DU3NUCCKHE SIBIICHHUS;

VICIIOJIb30BATh MIPH PEIICHUH YYEOHBIX 33/1a4 COBPEMEHHbIE HH()OPMAIIOHHBIE TEXHOJIOT UK
JUIA TIOUCKA, CTPYKTYpUPOBAHMS, HWHTEPIPETALMU M MPEICTaBICHHUS Yy4eOHOM W HaydHO-
HOIYJIIPHOM HH(OPMALIUH, OTYYSHHOMN U3 Pa3IMYHbIX HCTOYHHKOB, KDHTHUYECKU aHATU3UPOBAThH
noJy4aeMyro HH(opMaIuo;

OOBSICHATH MTPUHLMUIIBI JEUCTBUS MAIIUH, TIPHOOPOB M TEXHUYECKHX YCTPOKCTB, pa3inyaTh
YCJIOBUS X 0€30IIaCHOTO MCIIOIb30BAHHS B TIOBCEJHEBHOW JKU3HH,

IPUBOJUTH TPHMEPBI BKIIAJla POCCUICKUX M 3apyOCHHBIX yYEHBIX-(DH3HKOB B Pa3BUTHUE
HayKH, B 00BSCHEHHUE MTPOIIECCOB OKPYIKAIOIIECIO MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHH;

YCIIOJIb30BATh TEOPETUUESCKUE 3HAHUS 110 (PM3HKE B TOBCECIHEBHOM )KU3HU [UIsl 00CCIICUCHHS
0€30MacHOCTH MPH OOpAIICHUH ¢ IPUOOPAMH M TEXHUYECKHMMHU yCTPOMCTBAMH, ISl COXPAHCHHUSI
37I0pPOBBsl M COOJIFOJICHHSI HOPM 9KOJIOTMYECKOT0 MOBEICHUS B OKPYKAIOIIEeH cpeie;

paboTaTh B IpymIie C BHIMOJIHEHUEM PA3IMUHBIX COIIMATIBHBIX POJICH, MIIaHUPOBATH PAOOTY
IPYIIIbl, PAlMOHAIBHO PACIPEICIATh OOS3aHHOCTH W  IUIAHHPOBATH JEATEIBHOCTh B
HCCTAHAAPTHBIX CUTyalUAX, AACKBATHO OLICHUBATHL BKJIAJ KaXAOTO U3 YYAaCTHHUKOB I'PDYIIIBLI B
pelIeHHEe pacCMaTPUBAEMOi IPOOIICMBI.



TEMATHUYECKOE IINITAHUPOBAHUME

110 KJIACC
Ne HaumeHoBaHHe pa3/esioB U TeM NPOTPaMMbl KosinyecTBOo 4acoB JnekTpoHHbIEe (LUPPOBLIE)
n/mo o6pasoBaTesIbHbIE PECYPCHI
n/m Bcero  KoHTpoJ/ibHBIE [IpakTHUYecKkue P pecyp
paboThI paboThI

Pasgen 1. PU3UKA U METO/1bl HAYYHOTI'O II03HAHUA

1.1 ®usuka 1 MeTo/ibl HAYYHOI' 0 TO3HAHUS 2 bubsunoTteka LJOK
https://m.edsoo.ru/7f41bf72
HToro no pasgeny 2
Pasaen 2. MEXAHUKA
2.1 KunHemaTuka 5 bubaunoreka LIOK
https://m.edsoo.ru/7f41bf72
2.2 JluHaMHKa 7 bu6sunoteka [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHEHHS B MEXaHUKe 6 1 1 bu6sunoTteka [JOK
https://m.edsoo.ru/7f41bf72
UToro no paspeny 18
Pasgen 3. MOJIEKYJIIPHAA ®U3UKA U TEPMOJJUHAMUKA
3.1 OcHOBBI MOJIEKYJIAPHO-KUHETHYECKOU 9 1 BubauoTteka LLOK
TEeoOpHUU https://m.edsoo.ru/7f41bf72
3.2 OcHOBBI TEpMOJUHAMUKU 10 1 bubanoreka LIOK
https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble cocTosiHUS BellecTBa. Pa3zoBble 5 bu6snoTteka [JOK
nepexo/ibl https://m.edsoo.ru/7f41bf72

HToro no pasgeny 24



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

Ne HawnmeHoBaHHe pa3gesioB U TeEM IPpOrpaMMbl

KosimyecTBO 4acos

n/mo

JnekTpoHHbIEe (LU POBbLIE)
obpa3oBaTesIbHbIE PECYPChI

Bcero  KoHTposibHBIE [IpakTuyeckue
paboThI paboThI
Paspgen 4. 3JIEKTPOAUHAMHUKA
4.1 JuyekTpocTaTHUKa 10 1 bubauoTteka LLIOK
https://m.edsoo.ru/7f41bf72

4.2 TloCcTOSAHHBIN 3JIEKTPUYECKUHN TOK. TOKM B 12 1 Bub6snoTeka LIOK

pa3JIMYHbBIX Cpejax https://m.edsoo.ru/7f41bf72
HToro no pasgeny 22
Pe3epBHOe BpeM4 2
OBUIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 3 3



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

111 KJIACC

Ne HaunMeHOBaHHe pa3/ziesioB U TEM KoJsinyecTBO 4acos

n/o IIPOrpaMMbl

/ porp Bcero  KoHTpoJsibHBIE [IpakTH4ecKue
paboThl paboThI

JdsneKTpoHHbIEe (IIUdpOBbIe) 0O6pa3oBaTebHbIE
pecypcel

Pasgen 1. 3JIEKTPOAUHAMUKA

1.1  MaruuTHOe noJie. J1eKTPOMarHuTHas 11 1 3 bu6auoTeka LIOK https://m.edsoo.ru/7f41c97c
UHAYKLUSA

HToro no paszeny 11

Pazpen 2. KOJIEBAHUSA U BOJIHbBI

2.1 MexaHUYeCKHE U 3JIEKTPOMAarHuTHbIE 9 1 bu6aunoTteka IJOK https://m.edsoo.ru/7f41c97c
KoJie6aHUsA

2.2  MexaHUYeCKHE U 3JIEKTPOMAarHUTHbIE 5 1 bu6bsaunoTeka IJOK https://m.edsoo.ru/7f41c97c
BOJIHBI

2.3  OnTuka 10 3 bub6anoTeka LJOK https://m.edsoo.ru/7f41c97c

HToro no pasgeny 24

Paszaen 3. OCHOBBI CIIEIIMA/IbHOM TEOPUU OTHOCUTE/JIBHOCTH

3.1  OcHOBBI ClIelMAJIbHON TEOPUH 4 1 bu6bsaunoTteka IJOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEJIbHOCTHU
HToro no pasgeny 4

Pasgen 4. KBAHTOBAA ®U3UKA

4.1 JJIeMeHTHhI KBAHTOBOW ONTUKHU

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

4.2 Crpoenue aToMa 4

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

4.3  ArtomHoe AJpo

bu6saunoTeka IJOK https://m.edsoo.ru/7f41c97c

HToro no pasgeny 15



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

Ne HanmeHoBaHUe pas/iesioB U TeM KosinuectBo yacoB deKTpoHHbIe (IMPpOBbIe) 0Opa3oBaTesbHbIE
n/n HpOTPaMMPBI Bcero  KoHTposibHBIE [IpakTHyeckue PECYPChI
paboThl paboThI
Paspaen 5. 3J/IEMEHTbI ACTPOHOMUWU U ACTPOPU3UKH
5.1 JsieMeHTbI aCTPOHOMHUHU U aCTPOPU3UKU 7 1 bu6auoTeka LIOK https://m.edsoo.ru/7f41c97c
HToro no paszeny 7
Paspaen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O6o6uarilee IOBTOPEHUE Bbu6auoTteka LIOK https://m.edsoo.ru/7f41c97c
WUtoro no paszeny
Pe3sepBHOe BpeMA
OBILIEE KOJIMYECTBO YACOB I10 68 4 7

[TPO'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

110 KJIACC |
Ne Tema ypoka KosinyecTBO 4yacoB Jarta JJIeKTPOHHbIE IUPPOBbIE
n/mo Bcero KouTposbHbie [IpakTHueckue V3y4eHUs ob6pa3oBaTesIbHbIE PECYPChI
paboThl paboThI
1  ®usuka — Hayka o npupoje. Hayunbie MeToAbI 1 bu6bsauoTteka [JOK
IIO3HAHUSA OKPYXKaKLlero Mmupa https://m.edsoo.ru/ff0c32e2
2  Pousib ¥ MecTO pU3HUKH B OPMUPOBAHUH 1 bu6bsauoTteka [JOK
COBpeMEHHOH Hay4HOM KapTUHbI MUDA3, B https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOU J1eATeJIbHOCTH JII0IeN
3  MexaHuueckoe aBukeHHe. OTHOCUTENbHOCTb 1 bubaunoreka LIOK
MeXaHUUYEeCKOTo JiBKeHUs. [lepeMellieHUe, CKOPOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHUe
4  PaBHOMepHOe NpPsIMOJIMHENHOE IBUKEHUE 1 BubsnoTeka LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOyckopeHHOe NpPsIMOJIMHENHOE ABUKEHHUE 1 BubsnoTeka LJOK
https://m.edsoo.ru/ff0c372e
6  CB0OOJHOE MajJieHue. YCKOpeHHe CBOOOHOTO 1 bubanoreka LIOK
najieHus https://m.edsoo.ru/ff0c39cc
7 KpuBosinHeliHOe ABUKeHUE. [|BUKEHN e 1 bubanoreka LIOK
MaTepHaJbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
8  IlpuHUMIO OTHOCUTEJNIbLHOCTHU ["anunes. 1 bu6sunoTteka [JOK
WHepipaibHble CUCTEMbI OTcUeTa. [lepBbIi 3aKOH https://m.edsoo.ru/ff0c3be8
HproToHa
9  Macca tena. Cusa. [IpyHLIMI Cynieprno3uLMU CUJIL. 1 Bu6anoTeka [IOK

BTopoii 3akoH HbloToHa /11 MaTepraibHON TOUYKHU https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
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Ne Tema ypoka KosinuecTBO 4yacoB Jarta JieKTpoHHbIE IUPPOBbIE

n/m Bcero KouTponbuele [IpaKTHueckue U3y4eHus ob6pa3oBaTesIbHbIE PECYPChI
paboThl paboThI
10 TpeTuit 3akoH Hbl0TOHA A/ MaTepUaATIbHbIX TOUEK 1 bu6bsauoTteka [JOK
https://m.edsoo.ru/ff0c3be8

11 3akoH BCEMUPHOIO TAroTeHUs. Crjia TAXKECTH. 1 bu6bsauoTteka [JOK
[lepBas KocMUYecKas CKOPOCTb https://m.edsoo.ru/ff0c3d00

12 Cwuna ynpyroctu. 3akoH ['yka. Bec Tesia 1 bubauoTteka LLIOK

https://m.edsoo.ru/ff0c3e18

13 Cuna tpenus. KoapounueHnt Tpenus. Cuna 1 Bub6auoTeka [IOK
CONPOTUBJIEHUS NIPU ABUXKEHHUHU TeJla B ) KUJKOCTH https://m.edsoo.ru/ff0c3f76
WJIM rase

14 TlocTtynaTtesbHOE U BpalllaTeJbHOE JBUKEHUE 1 bubanoreka LIOK
abCcoJII0THO TBEPAOTO Tesla. MoMeHT cuibl. [liedo https://m.edsoo.ru/ff0c41a6
CHUJIbL. Y CJIOBUSI paBHOBECHS TBEP/Oro Tesa

15 HWmMnysbc MaTepUaJbHOU TOYKH, CUCTEMBI 1 bubauoTteka LLOK
MaTepHaibHbIX ToYeK. UMMnyJibc cubl. 3aKOH https://m.edsoo.ru/ff0c43d6
COXpaHeHUSs UMITyJibca. PeakTHBHOE ABUKEHHE

16 Pab6oTa 1 MOIHOCTb cUJibl. KuHeTHYeckast aHeprus 1 bu6sunoTteka [JOK
MaTepuaJbHOU TOYKHU. TeopeMa 06 U3BMEHEHUHU https://m.edsoo.ru/ff0c4502
KHHETHUYEeCKOW 3HEePruu

17 TloTeHuuasibHas aHeprusd. [loTeHIIMa/IbHASA 9HEPTHUS 1 bu6sunoTteka [JOK
ynpyro AebopMUPOBAHHOMN NPYKUHBI. https://m.edsoo.ru/ff0c461a
[loTeHMaIbHAsA 3HepTUs Tesa BOJIM3U NOBEPXHOCTHU
3emiin

18 IloTeHMa/JbHbIE€ U HENOTEHIMAJbHbIE CUJIbL. CBA3b 1 bubaunoreka LIOK

paboThl HEMOTEHIIMATbHBIX CUJI C ©BMEHEHHUEM https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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Ne Tema ypoka KosinuecTBO 4yacoB JieKTpoHHbIE IUPPOBbIE
n/n U3y4eHus obpa3oBaTesIbHbIE PECYPChI
n/m Bcero KonTposibHble [IpakTh4eckue y p pecyp
MeXaHW4YeCKOW 3HePrUuu CUCTEMBI TeJl. 3aKOH
COXpaHEeHHUSl MeXaHU4eCKOW IHEpPTUH
19 JlabopaTtopHas paboTta «MccienoBaHue CBSI3U pabOThI
CUJIBI C U3BMEHEHUEM MeXaHU4YeCKOM 3HepTHHU TeJla Ha
npUMepe pacTsSKeHUs Pe3UHOBOT0 XKI'yTa»
20 KonTposibHasg paboTta no teMme «KuHemMaTuka. Bbub6auoTeka [IOK
JluHaMMKa. 3aKOHbI COXpaHEHHS B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
21 OcHOBHbIE NI0JIOKEHHUS MOJIEKYJIIPHO-KUHETUY€eCKOM bu6sunoTteka [JOK

Teopuu. bpoyHoBckoe fBuxeHUe. [luddysus

https://m.edsoo.ru/ff0c4dc2

22 XapakTep ABWXXEHHS U B3aUMO/JeHCTBUS YACTHUI]
BelecTBa. MoJiesiu CTpOEHHs ra3oB, }KUAKOCTEN U
TBEPABIX TeJl

23 Macca mosiekyi. KosndecTBo BelecTBa. [locTossHHas
ABorazgpo

24 TemnuioBoe paBHOBecHe. TemIniepaTypa u eé
usMepenue. lllkana remneparyp Llenbcus

25 MHpeanbhblii ra3 B MKT. OcHoBHOe ypaBHeHHe MKT BubauoTteka LLOK
https://m.edsoo.ru/ffOc4fde
26 A6costoTHad TeMIlepaTypa Kak Mepa cpeiHel bu6sunoTteka [JOK

KWHETUYEeCKOW 3HEPTUU [ BUXKEHHUS MOJIEKY L.
YpaBHeHue MeH/ienieeBa-KianenpoHa

https://m.edsoo.ru/ff0c511e

27 3akoH JlanbToHa. [a30Bble 3aKOHbI



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

Ne Tema ypoka KosinuecTBO 4yacoB Jarta JieKTpoHHbIE IUPPOBbIE
V3y4eHUs obpa3oBaTesIbHbIE PECYPChI

n/m
o/ Bcero KonTposbHble IIpakTHyeckue

paboThl paboThI

28 JlabopaTopHas paboTa «McciaenoBaHre 3aBUCHUMOCTH

MeXy mapaMeTpaMH COCTOSIHUS Pa3peKeHHOr0

1

rasa»
29 H3sompoleccol B U/ieaJibHOM rase u Ux rpapudeckoe Bu6snoTeka LIOK

npeJicCTaBJeHUe https://m.edsoo.ru/ff0c570e
30 BHyTpeHHsIsI 93HEPrUsi TepMOAMHAMUYECKON CHUCTEMBI bu6sunoTteka [JOK

U CIIOCOOBI eé n3MeHeHud. KosimyecTBO TEIJIOTHI U
paboTa. BHyTpeHHSsIs1 SHEepTUsl 0JHOATOMHOTO
HUJleaJbHOTO rasa

https://m.edsoo.ru/ff0c5952

31 Bwuasl Tensionepeaavyu bubanoreka LIOK
https://m.edsoo.ru/ff0c5c36
32 VYnpesbHas TeIJIOEMKOCTD BellecTBa. KosmmyecTBo bubanoreka LIOK
TEeNJIOThI IPH Telionepeaayde. AuabaTHbIA NPOLECC https://m.edsoo.ru/ff0c5c36
33 IlepBbii 3aKOH TEPMOAMHAMUKY U €r0 IPUMEHEHUE K bu6sunoTteka [JOK
M30I1poleccam https://m.edsoo.ru/ffOc5efc
34 Heob6paTuMoCTh NpoLLECcCOB B Ipupoe. Bropoit bu6sunoTteka [JOK
3aKOH TepMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Ilpunuun aeictBus u KI1/l TensioBoit MaliuHbI bubanoreka LIOK

https://m.edsoo.ru/ff0c600a

36 luka Kapno u ero KII/|

37 JKoJiorM4ecKue Npoo6/ieMbl TEMJIO3HEPTeTUKU

38 O0o6o6manmui ypok «MosiekyisipHas pusuka.
OCHOBBI TEPMOJUHAMUKH»

bubauoreka LIOK
https://m.edsoo.ru/ff0c6938
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Ne Tema ypoka KosinuecTBO 4yacoB Jarta JieKTpoHHbIE IUPPOBbIE
n/mo Bcero KouTposbHbie [IpakTHueckue V3y4eHUs ob6pa3oBaTesIbHbIE PECYPChI
paboThl paboThI
39 KonTposabHasg paboTa o teme «MosieKyasspHas 1 Bubsnoreka LIOK
¢usuka. OCHOBBI TEPMOJAUHAMUKU» https://m.edsoo.ru/ff0c6a50
40 TIlapoobpa3oBaHue U KOHAeHcauus. UcnapeHue u bu6bsauoTteka [JOK
KUIIeHue https://m.edsoo.ru/ff0c63b6
41 A6coJiI0THasi U OTHOCHUTEJIbHAS BJAAXKHOCTh BO3/1yXa. bubanoreka LIOK
HachbleHHbIM ap https://m.edsoo.ru/ff0c64d8
472 Tséppoe Teno. Kpucraninieckue u aMmopdHble Tea. bubauoTteka LLOK

AHMU30TpOMNUS CBOUCTB KpUCTaJLIOB. JKujKue
KpucTa/ibl. COBpeMeHHble MaTepUaJibl

https://m.edsoo.ru/ff0c65f0

43 I[lnaByieHHe ¥ KpUCTANIM3aLUA. Y/ ieJibHAasA TEMJI0Ta bubanoreka LIOK
nJsiaBJsieHus. Cy6aumanus https://m.edsoo.ru/ff0c6708

44 YpaBHeHUe TeNJOBOro 6asaHca Bub6auoTeka [IOK
https://m.edsoo.ru/ff0c6820

45 3JnexkTpu3auus TeJ. JeKTpUYecKrui 3apsj. JlBa Buja bu6sunoTteka [JOK
3JIEKTPUYECKUX 3aps/I0B https://m.edsoo.ru/ffOc6bcc

46 I[IpoBOJAHVKH, IU3EKTPUKU U NIOJYIIPOBOJHUKHU. bu6sunoTteka [JOK
3aKOH COXpaHEeHMUsI 3JIEKTPHUUECKOTO 3apsaza https://m.edsoo.ru/ffOc6bcc

47 BsaumogencTBUe 3apsAagoB. 3akoH KysioHa. ToyeuHbIf bubanoreka LIOK
3JIEKTPUYECKUH 3apsi] https://m.edsoo.ru/ffOc6ce4

48 Hanps»X€HHOCTb 3JIeKTPUYECKOro noJid. [IpuHuun Bu6anoTeka [IOK

CyNepno3ULIMU 3JIeKTPUIECKUX NoJier. JINHUU
HaNpPsXKEHHOCTHU

https://m.edsoo.ru/ff0c6df2

49 Pa6oTa cuJi 3JIeKTpocTaTUu4eckoro novis. [loTeHnuan.
PasHocTh noTeH1[Ma0B

bubaunoreka LIOK
https://m.edsoo.ru/ff0c6f00
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Ne Tema ypoka KosinuecTBO 4yacoB JieKTpoHHbIE IUPPOBbIE
n/mo Bcero KouTposbHbie [IpakTHueckue V3y4eHUs ob6pa3oBaTesIbHbIE PECYPChI
paboThl paboThI
50 TIpoBOAHUKHU U AUIJIEKTPUKH B 3JIEKTPOCTATUUECKOM bu6bsauoTteka [JOK
noJie. /luaseKkTprudeckass IpOHULEAeMOCTh https://m.edsoo.ru/ff0c7018
51 3JnektpoémkocTb. KoHAeHcaTop Bubsnoreka LIOK
https://m.edsoo.ru/ff0c7126
52 J/eKTpoEMKOCTb MJIOCKOTO KOH/AEHCATOpa. JHEPTHUS Bu6snoTeka LIOK
3apsPKeHHOI'0 KOHAeHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas paboTta "Mi3MepeHUe 371€KTPOEMKOCTH 1

KOHJeHcaTopa"

54 TlpuHLUI AeHCTBUA U MIpUMeHeHHe KOH/eHCaTOpOB,

~ KONHMPOBaJbHOTO annapaTa, CTPyHHOro NpUHTEepA.
3/IeKTpoCTaTHYecKas 3allUTa. 3a3eMIeHue
3JIeKTponpUub0poOB

55 3JsieKTpUuYecKUU TOK, YCJOBHUS €ro CyleCTBOBaHMUSI.
[locTossHHBIM TOK. CHsia ToKa. HanpskeHue.
Conporusienue. 3akoH OMa AJ14 y4acTKa Lenu

56 [IlocnepnoBaTesibHOE, MapaslielbHOE, CMeIlaHHOe
coeZilMHeHUe MPOBOJHUKOB. JlTabopaTopHas paboTta
«/3yyeHre CMeIIaHHOT0 COeJUHEHHUSI PE3UCTOPOBY

bubauoreka LIOK
https://m.edsoo.ru/ff0c74f0

57 Pa6oTa ¥ MOILIHOCTb 3JIEKTPUYECKOT'0 TOKA. 3aKOH bu6sunoTteka [JOK
Jbxoyns-Jlenua https://m.edsoo.ru/ff0c7838
58 3akon Oma /151 MOJIHOM (3aMKHYTOM ) 3JIEKTPUYECKOU Bu6anoTeka [IOK

nenu. KopoTkoe 3aMbikaHue. JlabopaTopHas paboTa
«N3mepenne I/IC MCTOYHUKA TOKA U €ro
BHYTPEHHEr0 CONPOTHUBJIEHUA»

https://m.edsoo.ru/ff0c7ae0
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Ne Tema ypoka KosinuecTBO 4yacoB Jarta JieKTpoHHbIE IUPPOBbIE
n/m Bcero KouTposbHbie [IpakTHueckue V3y4eHUs ob6pa3oBaTesIbHbIE PECYPChI
paboThl paboThI

59 JsieKTpoHHas NPOBOJAMMOCTb TBEPAbIX METAJIJIOB. 1
3aBUCHMOCTb CONIPOTHUBJIEHUS METAJLJIOB OT
TeMnepaTypbl. CBepXnpoBOAMMOCTb

60 JJieKTpHUYeCKUU TOK B BakyyMe. CBOKCTBa 1
3JIEKTPOHHBIX Iy4YKOB

61 IlosynpoBOJHHKH, UX COOCTBEHHAs U IpUMeCHas 1 bu6sunoTteka [JOK
npoBoAUMOCTb. CBOMCTBa p—n-Mepexoa. https://m.edsoo.ru/ff0c84ae
[TosynpoBoHMKOBBIE IPUOOPHI

62 JJIeKTpUYEeCKHU TOK B pacTBOpPax U pacijaBax 1 BubsnoTeka LIOK
3JIEKTPOJIUTOB. JJIEKTPOJUTHYECKASA JUCCOL AL US. https://m.edsoo.ru/ff0c82ba
JJIEKTpPOJIN3

63 JJIeKTpUYeCKHUU TOK B rasax. CaMoCTOATEeNbHbIN U 1 Bub6auoTeka [IOK
HecaMoCTOosITe/JbHbIN pa3psa. MoaHus. [l1asma https://m.edsoo.ru/ff0c84ae

64 JeKTpUuecKHe NpUbOpbl U yCTPOUCTBA U UX 1 bu6sunoTteka [JOK
npakTu4yeckoe npuMeHeHue. [[paBuia TEXHUKU https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 0606LaLUUN YPOK «IIEKTPOJUHAMUKA» 1 Bubsnoreka LIOK

https://m.edsoo.ru/ff0c88be

66 KoHTposibHas paboTa 1o TeMe «3JI€KTPOCTATHKA. 1 1 Bu6snoreka LIOK
[TocTosIHHBIN 3JIEKTpUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
pPas3JIMYHBIX Cpeax»

67 Pe3epBHblil ypok. KoHTpo/IbHasA paboTa o TeMe 1 bu6snoTeka [JOK
"JieKTpoAHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepsHblil ypok. 06061a01LUK YpokK 1o TeMaM 10 1 Bubsnoreka LIOK

KJiaCca

https://m.edsoo.ru/ff0c8f6¢c
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Ne Tema ypoka KosinuecTBO 4yacoB Jarta JieKTpoHHbIE IUPPOBbIE
V3y4eHUs obpa3oBaTesIbHbIE PECYPChI

n/m
o/ Bcero KonTposbHble IIpakTHyeckue

paboThl paboThI

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 3 3




111 KJIACC |

Ne Tema ypoka KosinyecTBO 4acoB Jata JJIEKTpOHHbIE IUPPOBbIE

n/n Bcero KouTposbHbie [IpaKTHuecKHe HM3y4eHUus 06pa3oBaTe/IbHbIE PECYPCHI

paboThI paboThI

1 IlocTosiHHBIE MAarHUThI U UX B3aUMOAeHCTBHE. 1 bubanoreka LIOK
MarHuTHoe noJie. BeKTop MarHMTHON UHAYKIMH. https://m.edsoo.ru/ff0c9778
JIMHMY MarHUTHON UHAYKLIUU

2  MarsHuTHOe noJsie NpOBOAHUKA C TOKOM. OnbIT 1 bubanoreka LIOK
dpcrepa. BsauMoaeicTBre NpoOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3  JlabopaTtopHas paboTa «M3ydyeHrMe MarHUTHOTO MOJIs 1 1 BubsnoTeka LIOK
KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe

4  JleicTBMe MarHMTHOTIO MOJisi HA MPOBOIHUK C TOKOM. 1 1 bubauoreka LIOK
Cua Amnepa. JlabopaTopHas paboTta «MccieroBaHue https://m.edsoo.ru/ff0c9ac0
JleiCTBUS IOCTOSIHHOTO MarHMWTa Ha paMKy C TOKOM»

5  JleilicTBMe MarHUTHOTO MOJIS1 HA ABUWXKYILYIOCS 1 bu6sunoTteka [JOK
3apshKeHHYy10 yactuuy. Cuia JlopeHua. PaboTa cuibl https://m.edsoo.ru/ff0c9df4
JlopeHua

6  JJIeKTpOMarHuTHad UHAYKLUA. [loTok BekTopa 1
MarHMTHOM UHAYKLMU. I/IC MHAYKLIMU. 3aKOH
3JIeKTpOMarHuTHOM MHAYKI WU Papajes

7  JlabopaTtopHas paboTa «HccieoBaHe SIBJIEHUS 1 1 Bu6anoTeka [IOK
3JIEKTPOMarHUTHOU UHAYKIIAU» https://m.edsoo.ru/ff0ca150

8  HuaykTUBHOCTB. fIBIeHUe camouHAyKIuu. I/1C 1 bubauoreka LIOK
CaMOMHAYKIMU. JHEPTHUS MAarHUTHOTO MOJIS1 KaTYIIKH https://m.edsoo.ru/ff0ca600
C TOKOM. JJIEKTPOMarHMTHOE MoJie

9  TexHHYecKUe yCTPOUCTBA U UX IPUMEHEHHUE: 1

IMOCTOAHHbBIE€ MAT'HUTLI, 3JIEKTPOMATlrHUTHI,


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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Ne Tema ypoka KoJsinyecTBO yacoB Jarta JJIeKTpOHHbIE IIUPPOBLIE

n/m Bcero KoHTpobHbie [IpaKTHueckue M3y4yeHUs1  obOpa3oBaTeJsibHbIE PECYPChI

paboThI paboThI
3JIEKTPO/JBUTATE/b, yCKOPUTEJ U 3JIeMEHTAPHBIX
4acTUl, MHAYKIIMOHHAsA [leYb

10 O6o6mamuui ypok «MarHuTHOe MoJie. 1 bubauorteka LIOK
JJIeKTPOMarHMTHass UHAYKLUA» https://m.edsoo.ru/ff0cab82

11 KoHTposibHas paboTa no TeMe «MarHuTHOe moJie. 1 1 Bubsnoreka LIOK
JJIeKTpOMarHMTHas UHAYKLUS» https://m.edsoo.ru/ff0cad58

12 CBo6oaHbIe MeXaHUYECKHE KOJie6aHuUS. 1 bubanoreka LIOK
['apMoHHYecKue KosiebaHUs. YpaBHEHHE https://m.edsoo.ru/ffOcaf06
rapMoOHUYEeCKUX KosiebaHui. [IpeBpallieHre SHEPTUU

13 JlabopaTtopHas paboTa «McciejoBaHMEe 3aBUCUMOCTH 1 1
nepuo/ia MaJiblX KoJiebaHHU rpy3a Ha HUTH OT JIJIMHBI
HUTH U MacChl rpy3a»

14 KosnebaTenbHblM KOHTYpP. CBOOOAHBIE 1 bu6sunoTteka [JOK
3JIeKTPOMarHMTHbIE KoJiebaHHUS B U/lea/IbHOM https://m.edsoo.ru/ff0cb820
KoJiebaTe/IbHOM KOHType. AHaJIOTUsl MEXAY
MeXaHW4YeCKUMHU U 3JIEKTPOMarHMTHbIMU
KOJIe6aHUSMU

15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUs IHEPTHUU B 1 bu6sunoTteka [JOK
W/leaJIbHOM KoJie6aTe/IbHOM KOHTYype https://m.edsoo.ru/ff0cb9c4

16 IlpeacTaB/ieHHE O 3aTyXaWUIMX KOJIEOAHUSX. 1 bubaunoreka LIOK
BeiHyX/leHHbIe MeXxaHHU4YeCKUe KoJiebaHus. PesoHaHc. https://m.edsoo.ru/ff0cbb86
BbIHYK/jeHHbI€e 3JIEKTPOMarHMTHbIE KOJIe6aHUSs

17 IllepemMeHHBbIN TOK. CUHYCOU/Ja/IbHBIA IepeMEeHHBIN 1 Bubsnoreka LIOK

TOK. MOLL[HOCTI:) IepeMeHHOoro Toka. AMHJII/ITy,LLHOG H
ﬂeﬁCTBymLHee 3Ha4Y€HHe CUJIbl TOKA U HallpAXKEeHHA

https://m.edsoo.ru/ff0cbd34
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Ne Tema ypoka KoJsinyecTBO yacoB Jarta JJIeKTpOHHbIE IIUPPOBLIE
n/m Bcero KouTposbHbie [IpakTHueckHe yM3ydyeHUs1  obGpasoBaTeJibHble pecypChl
paboThI paboThI
18 Tpauncpopmartop. [IpousBoacTBO, epegayda 1 1
noTpeb6seHue 3JIEKTPUYECKON SHEPTUH
19 YcTpoHCTBO Y IpaKTUYECKOEe MPUMEHEHHE 1 bu6bsauoTteka [JOK
3JIEKTPUYECKOr0 3BOHKA, reHepaTopa IepeMeHHOr0 https://m.edsoo.ru/ff0cc324
TOKa, INHUH 3JIeKTpolnepesay
20 3JKoJiIorTMYEeCKHe PUCKHU IIPU IPOU3BO/CTBE 1
3JIeKTpo3Hepruu. KyspTypa ucnosib30BaHus
3JIEKTPO3HEPIrUM B OBCEJHEBHOM }KU3HU
21 MexaHH4eCKHe BOJIHBI, YCIOBHUS pacpoOCTPaHEHHS. 1 bu6sunoTteka [JOK
[lepuoa. CKopocTb pacnpOCTPaHEeHHUS U IJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeyHble ¥ NPOOJIbLHBIE BOJHBI
22 3Byk. CkopocTb 3ByKa. [poMKocTb 3ByKa. BeicoTa 1 Bbub6auoTeka [IOK
ToHa. TeMb6p 3ByKa https://m.edsoo.ru/ffOcccOc
23 JJIeKTpOMarHUTHbIE BOJIHbI, ©X CBOMCTBA U CKOPOCTb. 1 bu6sunoTteka [JOK
[lIkasa 3/1eKTPOMarHUTHbIX BOJH https://m.edsoo.ru/ffOccfe0
24 TlpyHUMUIIBI PAJUOCBA3U U TeJieBUJeHus. Pa3BuTue 1
cpeACcTB cBA3U. Pagyosiokanuda
25 KonTposibHas paboTta «Kosie6aHUsA U BOJHBI» 1 1 BubauoTteka LLOK
https://m.edsoo.ru/ffOcc6f8
26 IlpsMoJsinHEHOE pacnpoCTpaHEHUE CBETA B 1 Bu6anoTeka [IOK
oAHOpoAHOU cpefie. ToueuHbIN UCTOYHUK CBeTa. JIy4 https://m.edsoo.ru/ff0cd350
cBeTa
27 OTpaxxeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETa. 1 BubaunoTteka LLOK

[TocTpoeHHe U306paXKeHUH B IIJIOCKOM 3epKaJie

https://m.edsoo.ru/ff0cd4e0



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

Ne Tema ypoka KoJsinyecTBO yacoB JJIeKTpOHHbIE IIUPPOBLIE
n/o Bcero KouTposbHbie [IpakTHueckHe HM3y4yeHUus 06pa3oBaTe/IbHbIE PECYPCHI
paboThI paboThI
28 IIpenomuieHue cBeTta. [losiHOe BHYyTpEeHHEE OTpaXKeHHUe. bu6bsaunoTteka [JOK
[IpesiesibHBIN YyTOJ NOJTHOTO BHYTPEHHET0 OTPaXKEeHUS https://m.edsoo.ru/ff0cd7f6
29 JlabopaTtopHas paboTa «M3MepeHUe oKa3aTessd 1 Bubsnoreka LIOK
IIpeJIOMJIEHUS CTeKJIa» https://m.edsoo.ru/ff0cd67a
30 Jluussl [locTpoeHue n3obpakeHui B inH3e. Popmysia Bu6snoTeka LIOK
TOHKOM JINH3bI. YBeJIMYeHUe JIMH3bI https://m.edsoo.ru/ffOcdd1e
31 JlabopaTtopHas paboTa «HMcciesoBaHre CBONUCTB 1
HM300paXKeHUH B JIMH3aX»
32 Jlucnepcus cBeta. C/10>KHBIM cocTaB 6eJ10ro CBeTa. 1

[BeT. JlTabopaTopHas paboTa «HabutozeHue
JIUCIIEPCUU CBETa»

33 HuTepdepeHnusa cBeTa. Jludpakius ceeTa. Bbub6auoTeka [IOK
JlvuppakuuroHHas peléTkKa https://m.edsoo.ru/ffOced2?2
34 TlonepeyHOCTHb CBETOBBIX BOJIH. [losiipu3sanusa ceeTa bu6sunoTteka [JOK

https://m.edsoo.ru/ff0cf02e

35 OnTtudeckue Npu6OPbI U YCTPOUCTBA U YCI0BUS UX
6e30macHOro NpuMeHeHusl

36 TI'paHuUIbI IPUMEHUMOCTHU KJIACCUYECKON MEXAaHUKH. Bu6anoTeka [IOK
[TocTysiaThl crieabHOM TEOPUU OTHOCUTEBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTb OJJHOBPEMEHHOCTH. 3aMe/iJIeHUe bubanoreka LIOK
BpeMeHHU U COKpallleHHe AJIUHbI https://m.edsoo.ru/ffOcfa42
38 DJHeprus v UMIYJIbC PEJATUBUCTCKOM YacTULbI. CBA3b bu6snoTeka [JOK

MacCChbI C 3HepFI/IeI‘/JI N UMITYJIbCOM. 3HepI‘I/IH IIOKOA

https://m.edsoo.ru/ffOcfc68
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Ne Tema ypoka KoJsinyecTBO yacoB Jarta JJIeKTpOHHbIE IIUPPOBLIE

n/o Bcero KouTposbHbie [IpakTHueckHe HM3y4yeHUus 06pa3oBaTe/IbHbIE PECYPCHI
paboThI paboThI

39 KonTposibHas paboTa «OnTuka. OCHOBBI cieiaibHOM 1 1 Bubsnoreka LIOK

TEOPUU OTHOCUTEJIBHOCTHU» https://m.edsoo.ru/ff0cf6f0
40 ®oTonbl. Dopmy.a [lnaHka. IHEPTrUA U UMIYJIbC bu6bsauoTteka [JOK

doTona https://m.edsoo.ru/ffOcfel6
41 OTkpbITHE U Uccef0oBaHUe poTo3apPekTa. OnbITHI A. bubauoTteka LLIOK

I'. CrosieToBa https://m.edsoo.ru/ffOcffc4
4?2 3axoHbl poTo3ddeKkTa. YpaBHeHHEe JUHIUTENHA AJ15 bubauoTteka LLOK

doToaddekTa. «KpacHas rpanuna» potoapdexTa https://m.edsoo.ru/ff0d015e
43 JlaBnenue cBeta. OnbiThl I1. H. JlebeneBa. Xumuyeckoe bubauoreka LIOK

JeHCcTBHE CBeTa

https://m.edsoo.ru/ff0d04a6

44 TexHUYeCKHe YCTPOMUCTBA U IPAKTHUUYECKOE

npuMeHeHHe: ¢oTo3ieMeHT, POTOAATUUK, COJTHEUHAS
6aTapesi, CBETOAUOJ

45 PemeHue 3a/1a4 110 TeMe «IJ1eMeHTbI KBAHTOBOM bu6sunoTteka [JOK
ONTHKU» https://m.edsoo.ru/ff0d0302

46 Mogenb atoma ToMmcona. OnbiTel Pe3epdopaa no bu6sunoTteka [JOK
paccesiHuO a-4yacTtul, [l1aHeTapHas MoJiesib aToMa https://m.edsoo.ru/ff0d091a

47 Toctyaatsl bopa BubauoTteka LLOK
https://m.edsoo.ru/ff0dOafa

48 MW3anydeHue u norJioleHue GOTOHOB MPU Mepexoie Bu6anoTeka [IOK

aToMa C O[JHOTO YPOBHS 3HEPTUH Ha APYyrou. Buzbl
CIEKTPOB

https://m.edsoo.ru/ff0dOafa
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Ne Tema ypoka KoJsinyecTBO yacoB Jarta JJIeKTpOHHbIE IIUPPOBLIE

n/m Bcero KoHTpobHbie [IpaKTHueckue M3y4yeHUs1  obOpa3oBaTeJsibHbIE PECYPChI
paboThI paboThI

49 BoJsiHOBbIE CBOMCTBA YyacTull. BosiHbl e Bpoits. 1 bubsaunoTteka [JOK
KopnyckynsipHo-BoiHOBOU Ayain3M. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYK/J|J€HHOE U3JIyYeHue

50 OTtkpbiTHEe paiuoakKTUBHOCTU. OnbIThI Pesepdoppano 1 Bub6snoTeka LIOK
omnpe/leJIEHUI0 COCTaBa PaIMOAKTUBHOIO U3JIyYEHUS https://m.edsoo.ru/ff0d0fd2

51 CgoiicTBa anbda-, 6eTa-, raMMa-u3JaydeHus. BavssHue 1
PaZiIMOAaKTUBHOCTH Ha KUBbl€ OPTaHU3Mbl

52 OTkpbITHE NPOTOHA U HEUTpPOHA. U30TONEL. Anbda- 1 bu6sunoTteka [JOK
pacna,. 3J1eKTPOHHbIN U NO3UTPOHHBIN OeTa-pacnag. https://m.edsoo.ru/ff0d1162
[aMmMa-usny4yeHue

53 DHeprus cBSI3W HYKJIOHOB B sijipe. fiepHble peaKILuH. 1 bu6sunoTteka [JOK
AnepHblit peakTop. [Ipo6/1eMbl, NEPCIEKTHUBHI, https://m.edsoo.ru/ff0d1356
3KO0JIOTUYECKHE aCNeKThl 1ZlepHOW SHEPTeTUKHU

54 DnemeHTapHble YacTHUIbl. OTKPbITHE NO3UTPOHA. 1 bu6sunoTteka [JOK
MeTo/ bl HAab/IOJEHUS U PETUCTPALUH 3JIeMEHTaPHBIX https://m.edsoo.ru/ff0d0e38
yactul, Kpyrabii cton «PyH1aMeHTalbHbIE
B3auMo/ielcTBUA. EAMHCTBO dU3MYeCcKoi KapTUHBI
MUpa»

55 Bwuj 3BésaHoro Heb6a. Co3Be31us, AspKUe 3BE3/1bl, 1
NJIaHEThbl, UX BUAUMOE JiBi>KeHUe. CoTHeUHas cucTeMa

56 Cousnue. CosiHeYHast aKTUBHOCTb. ICTOYHUK 3HEpPrUU 1
CoJiH1Ia U 3BE3/]

57 3BEé3/1bl, UX OCHOBHbIE XapaAKTEPUCTUKHU. 3BE3/IbI 1

rJIaBHOM NOCJIe0BATE/bHOCTU. BHyTpeHHee cTpoeHUe


https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Ne Tema ypoka KoJsinyecTBO yacoB Jarta JJIeKTpOHHbIE IIUPPOBLIE

n/o yM3ydyeHUs1  obGpasoBaTeJibHble pecypChl
n/m Bcero KoHTpoJsibHble [lpakThdeckue Y P pecyp
paboThI paboThI
3B€3/. CoBpeMeHHbIe Npe/ICTaBJeHUs O
NPOUCXOXKJEHNU U 3BoI0L MK COMHLA U 3BE3],
58 Mueunsbili [lyTh — Hawa 'anakTuka. [losoxeHue u 1
ABmKeHue CosHLa B ['asmaktuke. [anakTuku. YépHble
JBIPHI B f1/ipaxX raJlakTUK
59 BceneHHas. Pa36eranue ranaktuk. Teopus Bosbuioro 1
B3pbIBa. PesinkTOBOE HM3/1yyeHre. MeTarasiakTruka
60 HepeuieHHble Mpo6JEMbI ACTPOHOMUH 1
61 KoHTpoJsibHas paboTa «3/IeMEHTbl aCTPOHOMUU U 1 1
acTpodU3UKU»
62 O06o6uaKUli ypokK. Posib $U3MKK U aCTpPOHOMUHU B 1

SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COLIMaJIbHON U
3TUYeCKOU chepax AesATeJIbHOCTH YesloBeKa

63 06o6uawIKi ypok. Posib u MecTo pU3UKHU U 1

dCTPOHOMHH B COBpeMEHHOﬁ Hay‘IHOﬁ KapTHHEe MUpPa

64 06o06uiawmuil ypok. Posib prusmyeckoit Teopuu B 1
dbopMUpOBaHUH NIpe/CTaBIeHUN 0 GU3UIECKOH
KapTHHE MUpa

65 06o06uiarKil ypok. Mecto prsnyeckor KapTUHBI 1

MHpa B 06111eM psAZy COBpEMEHHBIX eCTECTBEHHO-
Hay4HbIX [Ipe/iCTaBJIeHNUH 0 IpUpo/Jie

66 PesepBHbIN ypok. MarHUTHOE MoOJIE. 1

JJieKTpoOMarHuTHas UHAYKIUS




Ne Tema ypoka KoJsinyecTBO yacoB Jarta JJIeKTpOHHbIE IIUPPOBLIE
yM3ydyeHUs1  obGpasoBaTeJibHble pecypChl

n/m
n/m Bcero KouTposibHble IlpakTuueckue
paboThI paboThI

67 Pe3sepBHbIH ypok. OnTHKa. OCHOBBI ClieliMaJIbHOM 1

TEOPHUHU OTHOCHUTEJIbHOCTH

bubsaunoTteka [JOK

68 Pesepnbiii ypok. KBaHTOBas pusuka. jieMeHThI 1
https://m.edsoo.ru/ff0d1784

aCTPOHOMHUHM U acTpOPU3UKHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O NTPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» ®usuka, 10 kmace/ Mskumes .., Byxosues b.b., Corckuit H.-H. nox penaxmueii [TaphentoeBoit H.A., AkunonepHoe obmiectBo «M3nareascTBo
«IIpocsemenue»

» ®usuka, 11 kmace/ Mskumes I'.JI., Byxosues b.b., Uapyrun B.M. nox penaxmueii [TapdentseBoit H.A., AkunonepHoe o6mectBo «M3aaTenscTBo

«IIpocsemenue»
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