MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

MunucrepcTBo o0pazoBanusi OMckoii 001acTH

Komuter no o6pazoBannio KopMmiioBcKoro MyHMIunajbHOro paiioHa

MBOY "Ilooeauteanckaa COILI"

COI'JTACOBAHO YTBEPXKHAEHO
3am. aupexTopa no YBP HupexTop
[llesuosa E.H. ' [anxa C.H.
i Ne 281 . Ne 281
ot «02» centsbps 2024r. oT «02» cenTabpsa 2024r.
PABOYASA ITPOTPAMMA

(ID 1954511)

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

st ooywaromuxest 10-11 kinaccoB



MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHONM Tmporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ yd€ToM
GbenepanbHOi paboueil HporpaMMbl BOCHUTAHHMA M KOHLENIMM IPENojaBaHUsl y4yeOHOTro
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX  OpraHm3anusx Poccuiickoii ~ dDenepanuu,
peaTn3yoIX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 06a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO Kk mUIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM U METarpeIMETHBIM
pe3yabTataM OOy4YeHHS, a TAaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allii MEXKIIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOCHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKM Ha 0a30BOM YPOBHE, B TOM YHUCIIE

IPEMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHHs.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYECTBE yueOHOro
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOUUN [Js €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, N3y4aeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadueil u actpoHomueil. VMcnonab3oBaHWe W aKTUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUII B cdepe 3HEPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U JIpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
NPUMEHSATh HayYHbII METOJl IO3HAHUS NPH BBHIIOJIHEHUU UMU YIEOHBIX HCCIIEIOBAHUI.

B ocHoBy kypca ¢husuku st ypoBHS CpeHEero 001ero o0pa3oBaHUs MOJIOXKEH PsJT UIICH,
KOTOpBIE MO’KHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEHl Kypc SBISETCA JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEl MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
¢usnueckux Teopwil. Beaymum B Kypce sBisercs (OpPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PUHU, BELIECTBE U TOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpenanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHuuata GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOoOIeMaMu.

Hoes npuknaonou nanpasnennocmu. Kypc pus3nuku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercss IOCPEICTBOM BBEIEHHS JIIEMEHTOB COJAEP)KaHUs,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (PM3WKHM Ha YpPOBHE CpeaHero oOImero odpa3oBaHuUs
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IIPOLIECCOB).

CucteMHO-[IeATEIbHOCTHBINA MOIX0 B Kypce (GU3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
($U3UKN — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCX0s U3 0COOEHHOCTEH TUTAaHUPOBAHUS M OCHAIIeHHs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAENsSeTCs PEIICHUIO PAacuETHBIX M KadyeCTBEHHBIX 3an1ad. [lpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HBIX pa3aenoB. J[Jis KaueCTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaIoIIe XKu3HH, TpeOyronue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o0pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MpPEeJAMETOB €CTeCTBEHHO-HAY4YHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLIUIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢u3MKe KIFOYEBHIX JEMOHCTPAIMH JUIsI WMCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyZOBaHUE JJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX W IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMH 1IENISIMU U3Y4YeHUsI GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TMPEJICTABICHUA O HAyYHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIIM SIBIICHHSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3ysIbTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe YMEHUI OOBACHATD SBJICHUS C UCIIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTmwkenne 3TUX menel oOecreyrBaeTcsl pelIeHHeM CIEAYIOMMX 3afad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOJUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATh TEOPETUYECKHE 3HAHUA [Jid OOBSICHEHHS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIICHHS pPAa3IMYHBIX 33Jad C SBHO 3a/JaHHON (u3myeckoit
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEILHOEC CO3/aHue (HHU3MIECKOH
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO IIAHUPOBAHUS M TPOBEICHUS (PU3UUIESCKHIX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH TMOJIYYSHHOTO Pe3ybTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
e TENIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHb) Ha YpPOBHE CpEAHETO OOIIero oOpa3oBaHUS
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElaeT BHIOOp MpOBEACHUs J1a0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KUIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usnka — Hayka o npupoje. HayuHele MeToabl mO3HaHUSA OKpyXxarouero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MTO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nveckue
3aKOHBI ¥ TEOpUH. [ paHUIIbI MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [IpUHIINIT COOTBETCTBUS.

Ponp m mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
IIPAKTUYECKOU AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKeHHE. OTHOCUTEIBHOCTh MEXaHMYECKoro JBuxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenieHne, CKOPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHAT. CliokeHue NnepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneriHoe nBvkeHue. JIBH)KEHME MAaTEpUAIbHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOW IO MOJYJII0 CKOPOCTBIO. YTJOBas CKOpPOCTb, JIMHEWHas CKOpocThb. llepumon m
yacToTta obpaienus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHudeckne yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHUE: CHOUIOMETp, JBH)XKCHHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NTEpEIadH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpolIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHs CBOOOIHOTO MaICHUS.

Hampasnenne ckopocTH Npyu IBUKEHUU 0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBEO ONPEIETIEHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  MYTAMH,  I[POWIEHHBIMH  TEJIOM 32
NIOCJIEI0BATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBW)XXEHHMH C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Teja, OpPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Btopoil 3akoH HberoToHa mis
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA [t MaTe€pUAIIBHBIX TOYEK.



3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckass CKOpOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHus CKOJIbXKEHUs U cuiia TpeHus nokos. Koapduuuent tpenus. Cuna conpoTUBICHUS
IIPY JBHKCHHUHM TeNa B )KUAKOCTU WM rase.

[ToctynarenpHoO€e 1 BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcimoBus paBHOBECHs
TBEPJIOTO TENA.

TexHHuecKkne YCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHUE: NOIIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJIEHCTBYOIINX TEJl.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

HeBecomocts. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHHH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

Ycnosus paBHOBeECHs TBEPAOIO Tesla. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue ABMKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOUIUX B NPYKUMHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akoHnbl cOXpaneHusn 6 MexaHuke

HNmnynbc MatepralbHOM TOYKHU (Tena), CUCTEMBl MaTepUaIbHBIX ToUeK. IMITynbc cuiibl U
W3MEHEHHNE UMITYyJIbCa Tela. 3aKOH COXPAaHEHUS UMITYJIbCca. PeakTHBHOE IBM)KEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHepruss maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
DHEPIHH.

[TorennuanbHas sHeprus. IloTeHumanbHas sHEPIrUs yrnpyro aeGopMupoOBaHHON NPYKUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHWYECKOW SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckue yCTpOMCTBA MU IPAKTHYECKOE NPUMEHEHME: BOJAOMET, KOIEP, MPYKUHHBII
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHNIMAIbHON YHEPTHH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3ydeHne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MAasITHUKOB.



HccnenoBanue cBsi3M pabOThl CUJIBI ¢ M3MEHEHHUEM MEXAaHHMYECKOW SHEpruM Tejla Ha
IIpUMeEpE PacTSHKEHUsI pE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipHasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX OMBITHOE 000CHOBaHHE.
BpoynoBckoe nBmxkenue. Juddys3us. Xapaktep ABMKCHHS W B3aUMOJCUCTBUS YaCTHIL
BellecTBa. Mojenu CTpOEHHsS Ta30B, XUAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoamdecTBo BemiecTsa.
[TocTostnHas ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKON TEOpuu
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpedHell KHHETHUYECKOH SHEepruu
TEIJIOBOTO JBWKEeHMs dactul rasa. [llkama temneparyp KensBuHa. ['a30oBple 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporiecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I padudeckoe mpeacTaBieHe U30MPOIECCOB: U30TepMa,
u30Xxopa, nzobdapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OpPraHUYECKUX COETUHEHMI.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mognens onsira IlITepHa.

OnbIThI, 1OKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Mogens, HILTIOCTPUPYIOIIast IPUPOTY TABJICHUS ra3a Ha CTEHKU COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UCAIBHOTO Ia3a, H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

OmnpezneneHue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil o0béma
KOMHATBHI, IaBJIICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3pEKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMonnHaMuueckass cucTeMa. BHYTpeHHss 3HEprusi TEPMOAMHAMHYECKON CHCTEMBI U
crocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss SHEprusi 0AHOATOMHOTO
WJEANBHOTO0 ra3a. Busl Teronepenayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMonuHamukH. IIpumeHenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHaMuki. HeoOpaTuMOCTh IPO1IeCCOB B IPUPO/IE.

TenoBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TemI0oBbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TerIoBbIX MamuHax. KoadduimenT nonesnoro aeictBus teruioBoit Mamuubl. [{ukn Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IEHCTBHSL. DKOIOTHYECKHE TPOOIEMbI TEIIOHEPT eTHKH.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: JIBUTATENb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHwe >(upa B JATyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINsA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATENsi BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAsS U
OTHOCHTEJIbHAS BIIAYKHOCTh BO3AyXa. HachleHHbI nap. YaenpHas TEIoTa napooOpa3oBaHuUs.
3aBUCUMOCTh TEMIIEPATYphl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIHS CBOMCTB KPUCTAILTIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIE MaTepuanbl. [lnmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MMOJIYUCHU A COBPCMCHHBIX MarcpuraioB, B TOM HHUCJIIC
HaHOMAaTCPpUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu
CBoiicTBa HaChILLIEHHBIX M1APOB.
Kunenne npyu noHMKEHHOM JIaBJICHUH.

Croco0Ob1 U3MEpeHHs BIAKHOCTH.

HaOGnronenue HarpeBaHus U TUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMoHcTpanust KpUCTalIoB.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepeHne OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

OnekTpuzauuss Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onekrpuueckoe nose. HanpskéHHocTh anekTpuueckoro noss. IlpuHumn cynepnosunuu
AIIEKTPUYECKHUX MoJiel. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOT0 MOJIS.

PaGora cunm onekrpoctatmdeckoro mois. [lorenuwman. Pa3HOCT  MOTEHIMATIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas MpOHULAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHuueckue yCTpoilCTBa M MPAKTUYECKOE NPUMEHEHHUE: DJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
arnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO M IPUHIUIT JCUCTBUA SJIEKTPOMETpA.

B3anmopencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.



DJIEKTpOCTaTUUYECKas 3aIUTa.

JM3NeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTb  3JEKTPOEMKOCTH IIOCKOTO KOHAEHcAaTopa OT IUIOIIAAY  IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TU3JIEKTPUIECKON IPOHULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKUI TOK. Y CIIOBUSL CYLIECTBOBAHHUS HIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKa.
Cuna toka. [TocTosHHBII TOK.

Hanpsokenue. 3akon Oma 1151 ydacTka LIETIH.

DIIEKTpUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTUBJICHUE BELLECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pabota anekTpuueckoro Toka. 3akoH [xoymns—JIenna. MOmHOCTD 37EKTPUUYECKOTO TOKa.

DNEeKTPOABUKYIIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM ) AyiekTpudeckoit enu. KopoTkoe 3ambIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPIBIX METAIOB. 3aBUCUMOCTb COIIPOTUBIICHHS METAJLJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIeKTpUYECKHi TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DNEeKTpUYEeCKU TOK B pacTBOpax M paciiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
JUCCOITHAITUS. DIIEKTPOJIN3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOATENbHBIM M HECAMOCTOSTENbHBIN pa3pan. MomaHus.
ITma3ma.

TexHu4yeckne yCTpOMCTBA M TMPAKTHUYECKOE MPUMEHEHHE: aMIIepMETP, BOJBTMETD,
peocTtaT, WCTOYHUKH TOKa, »JJEKTPOHArpeBaTelbHbIE MPHOOPHI, AJIEKTPOOCBETUTEIHHBIE
npuOOpbI, TEPMOMETP CONMPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTUOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, [JIOIIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[IpsiMmoe m3MepeHue 3IeKTpoABMXKYHIEH cuiibl. KOpoTkoe 3amMbplkaHHE TalbBAHMYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydeHre cMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepeHne  3IEKTPOABMXKYHIEHM  CHJIBI  HMCTOYHMKA TOKa M €r0  BHYTPEHHErO
CONPOTHUBIICHUS.

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢uzukm 06a3oBoro ypoBHsS B 10 Kimacce OCyIIECTBISETCS C YYETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHUKH, OHOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MyecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHUCTEMBbl ypaBHEHM, JHHEWHas ¢(yHKuus, mapabona,
rurep0oia, uxX rpagKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOC TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhI M HMX IPOCKIUU Ha OCH
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHUE B JKUBOM mpupoje, nudysus, ocMoc, TemI000MeH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIa4t, TEIJIOBOE PABHOBECHE), SJICKTPUUYCCKHE SIBJICHHUS B
’KUBOU TIPUPOIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEI, JKUAKOCTEH M Ta30B, DIIEKTPHUYECKHE
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

Teoepacghusi: BTaXXHOCTH BO3IlyXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeus: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIB30BaHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHHs HMITYJbca B TEXHUKE (pakera,
BOJIOMET W JIpyTrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIOJWIIBHHUK, KOHJAUIIUOHED, TEXHOJIOTUHU TOJIyUYEHHSI COBPEMEHHBIX MaTEepPHUaIoB, B TOM YHCIIC
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHYECKas  3alluTa,  3a3eMIICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, JJIEKTPOHATrpEeBATENbHBIE IMPHOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPHOOPHI, TaJbBAHUKA.

11 KJIIACC
Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomazHUMHAA UHOYKYUSA

ITocrositHHBIE MarHuTHL. B3anMozaelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe moOIe.
Bekrop MarHuTHOM MHAYKUMHU. [IprHIMN Cylieprno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKIuY. KapTrHa TuHUI MarHUTHON MHAYKLUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1osie IpOBOJHMKA C TOKOM. KapTWHa JIMHMI MHAYKIIUM MAarHUTHOTO IOJIA
JUIMHHOTO NPSIMOIO NMPOBOJAHMKA M 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHMKEHHE 3apsiKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM 1oJie. Pabora cuisl Jlopenma.

SIBeHME DIIEKTPOMArHUTHOW MHAYKUMU. [lOTOK BeKTOpa MarHUTHOM WMHIYKIUH.
DIIEKTPOABMKYILAsA CHJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHAyKunu dapanes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMKYIIas CWia WHAYKIMM B IIPOBOJHUKE,
JBUKYIIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTHBHOCTB. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOABHKYILAS CHJIA CAMOMHTYKIUH.

DHeprus MarHUTHOTO T0JIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.



TexHHUYeCKHe yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE. IIOCTOSHHBIE MAarHHTHI,
AJIEKTPOMArHUThl, AJIEKTPOJIBUraTEIb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTULl, UHAYKLIMOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MarHUTHBIM IIOJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABMXKYIIEH CHIIBI MHIAYKIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOI'O
IIOTOKA.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4eHre MarHuTHOT'O TOJIS KaTYIIKH C TOKOM.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUSA

KonebarenbHass cucrema. CBoOOgHBIE MexaHMuYeckue KosebaHus. ['apmMoHHueckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [IpyKUHHBIH MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojieObaHuid. [IpeBpaiienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATHHOM
Koie0aTeJIbHOM KOHType. AHAJOTUS MEXIy MEXaHWYECKUMH U DJIEKTPOMarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxamomux KojeOaHUsIX. BbIHy)XeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

[TepemennbIil Tok. CUHYCOMAAIbHBIA NEPEMEHHBIMH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYZAHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA M HATIPSKECHMUS.

Tpancdopmarop. [IpousBoacTBo, mepemgaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTposHepruu. KynbTypa uCHOIb30BaHUS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpoilcTBA M TPAKTHUECKOE IPUMEHEHME: JIJIEKTPUYECKHIM 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTeNbHOM cUcTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuusiorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJIEOaHUH.



Pe3onanc mpu mociaenoBaTeIbHOM COEAVMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOH/IEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPHOa MAJIBIX KOJieOaHU rpy3a Ha HUTHU OT JUIMHBI HUTU U
MaccChl Ipy3sa.

HccenenoBanue NEpEMEHHOTO TOKAa B LENM W3 IIOCJIENOBAaTEIbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE 60IHbL

MexaHuueckre BOJIHBI, yciIoBUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacrpocTpaHeHus
U JuHa BojHBL. [lomepeuHble W TMpOAONbHBIE BOJMHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3JIy4EHHUS 3JEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHO# BosiHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moispusanus, Audpakuus, wuHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[lkana 351€KTPOMAarHUTHBIX BOJIH. [IpMeHEHHE 31€KTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUMIIBI pagnoCBA3M U TeneBuaeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH Cpebl.

TexHuueckue ycTpoicTBa M NMPAKTUYECKOE MPUMEHEHHUE: MY3BbIKaJIbHBIE WHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

HaGnronenue oTpakeHus U MpeJoMIIeHUs MEXaHUUECKUX BOJIH.

HaGnronenue nnrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOH pE30HaHC.

HabGmronenne cBsi3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOU
KoJie0aHui.

HccnenoBanne  CBOWCTB  3JIEKTPOMAarHUTHBIX ~ BOJIH:  OTPAKE€HUE, TPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OHOPOIHON Cpefie.
JIyud cBera. ToOUEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxkeHHs cBeTa. [locTpoeHune Hu300pa’keHUN B IJIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKkOHBI MpeIOMJIECHHs cBeTa. AOCONIOTHBIA IOKa3aTellb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenpHbIl yros IMOJHOIO BHYTPEHHETO
OTpaKEeHHUS.

Hucniepcust cBera. CrioxkHBIN cocTaB Oemmoro ceta. LIBer.

CoOuparomue M paccenBaromue JuH3bl. ToHKass suH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. @opmysa TOHKOM JIUH3bI. Y BEJIMUEHHE, 1aBaEMOE JIMH301.



[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONITHKH.

BonnoBas onrtuka. WHTepdepenims cBera. KorepeHTHbIE HWCTOYHUKH. Y CIIOBHS
HAOJIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOT€pEHTHBIX HCTOUHUKOB.

Hudpaxkmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUHU MOHOXPOMATUYECKOTO CBETa Ha MU(DPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToarmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKa, AU(PPaKIHOHHAS
pelETKA, NOJISIPOUI.

Llemoncmpayuu

[IpsimonuHeiHOEe pacHpocTpaHEeHUe, OTpakeHHWE U MperoMiieHHe cBera. OnTuyeckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHre. Moiesib CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mogenu MUKpPOCKOTIA, TEIECKOTa.

Hab6nronenue naTepdEpeHITNN CBETA.

HaGmronenne nudpaknuu cBera.

HabGmronenue qucnepcuu certa.

[TomyueHue ciekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGmronenue nosnsipuzauu cBera.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3mepenne noka3aresnst IpeioMIeHUs CTEKIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6monenue qucnepcuu cBerta.

Pa3nes 6. OcHOBBI cielIHAJILHONH T€OPUH OTHOCHTEIbHOCTH

['paHubl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTHM CB€Ta B BaKyyme, [MPUHLUI
OTHOCHUTEIILHOCTH DUHINTEHHA.

OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIEHUE JJTUHBI.

DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusznka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®oronsl. ®opmymna [lnanka cBsi3u 3Hepruu GOTOHA C €r0 YACTOTOW. DHEPTUs U UMITYIbC
¢doroHa.

OtkpeiTue u wuccienoBanne (oroddpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitna s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHU4YeCKHe yCTPOWCTBA M TPAKTHYECKOE NMPUMEHEHHE: (POTOIIEMEHT, (POTOIATUHK,
COJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETO GoTorddexra.



CBeToauoI.
Conneunas 6arapest.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. M3nyuenue u nornomeHue GOTOHOB IpU IEpexojae aToMa ¢
OJIHOTO YpOBHSl SHepruum Ha japyro. Buzasl cnekTpoB. CHekTp YpOBHEW 3HEpPrUM aroma
BOZIOpOAA.
BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalu3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYCHHUE.
TexHudyeckue yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHBIM AaHAJIN3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopuenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3IIYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6mronenue nuHeiyaToro crexkrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sjpa. OtkpsiTHE
panuoaktuBHOCTU. OnbITH Pezepdopra o onpeesneHuo cocTaBa pagioakTUBHOTO U3ITyYeHHUS.
CgoiicTBa anb(da-, 6eTa-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTHe TpoTOHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenOGepra—lIBaHeHKko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usznyueHue. 3akoH
PaauOaKTUBHOIO pacIaja.
DOHeprus CBs3U HYKJIOHOB B siape. S nepHble cuiibl. Jledext maccsl sapa.
Snepusle peakuuu. [lenenue u CUHTES AIED.
SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.
OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOIEHNUS U PETUCTPALIUH SJI€MEHTAPHBIX YacTHII.
@dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoil KapTHHBI MHpa.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKHA

Oranbl  pa3BUTHS  aCTPOHOMHHM. [IpUKIagHOE ¥  MHPOBO33PEHYECKOC 3HAYCHUE
ACTPOHOMHH.

Bun 3Bé3nHoro HeGa. Co3Be3aus, ipKkue 3BE3/IbI, IUIAHETHI, UX BUAUMOE JBUKEHUE.
ConneuHas cucrema.



Connine. ConHeyHas akTUBHOCTh. Mcrtounumk sHepruum CosHIIAa W 3BE3A. 3BE3NBI, UX
OCHOBHBIC XapaKTEPUCTHKU. JlUarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. COBpPEMEHHBbIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJlHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0606ma. Pa3Geranme ramaktuk. Teopwust
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJIa30M C MCIOIb30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3WkuM w acTpOHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTUYECKOW, COLIMATBHOW H
THYECKOH cdepax MesATETbHOCTH YeNoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (OPMHUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3HUECKON KapTHHBI MUPa B 00ILIEM PIay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeameTrHblie CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymliecTBIseTcs C Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJOTHUH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
JKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3BMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIUU: CUHYC,
KOCHHYC, TAHIE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTapHBIX (DYyHKIIMIA,
NPU3HAKYU OJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe TIONAI1 TNIOCKUX GUryp U 00BbEMa Tell.

buonocus: »nexTpudeckue SBICHUS B KUBOW MHpHUpojie, KojeOaTelabHbIE IBUKEHUS B
KUBOM TIpUPOJIE, ONTHUYECKHE SIBJICHUS B XXKUBOM IPUPOJE, JIEHUCTBHE pPAJHWALMM HA JKUBBIC
OpraHU3MBl.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPHUCTAIUIMYECKas CTPYKTypa TBEPABIX TeI,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM perIETKH, CIIEKTPaIbHbBIN aHATIU3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOM
[IOBEPXHOCTH, IIPEICKA3AHUE 3EMIICTPICCHUM.

Texnonozus: TUHUU DIIEKTPOIEPEay, TEHEPATOP MIEPEMEHHOTO TOKA, DJIEKTPOABUTATEIb,
WHAYKIIMOHHAS Te4yb, pajaap, paJuoNpuUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBYU-neus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

OcBoenne yueOHOro mpeamera «Dus3mka» Ha ypoOBHE CpeIHEro oO0Iero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHUKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yabTaThl OCBOCHUS y4eOHOro mpeamera «Du3nKay TOJKHBI OTPaXkKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXICHHIA, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOrO  OOIIECTBa,
paclIipeHne KU3HCHHOTO OIbITa W ONbITA ACSITEILHOCTH B IPOIECCE PeaTu3allid OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATENIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xnaHcKoOro BOCIIMTAHUSA:

c()OPMUPOBAHHOCTh TPAKIAHCKOW IMO3WUIUU  OOYYArOIIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCUMCKOr0 00IECTBa;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBPHOCTh B WHTEpEcax TPakIaHCKOTO oOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3AIINH;

YMEHHE B3aUMOJCHCTBOBATh C COIUMAIBHBIMH HHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATSIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON MACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHUCKHX
yU€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B ICATEIHLHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUYECTBA, MPUCYIIETO
¢u3nueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

HHTEpeC K pa3uuHbiM chepaM NpoPeCCHOHATHHOW JCATCIHHOCTH, B TOM YHCIIC
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTH K OOpa30BaHMIO M caMO0Opa3oBaHUIO B 0o0jacTu (U3MKHU Ha
MPOTSYKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPBI, OCO3HAHHE TJIOOATBFHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

MJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHII B OKpYXalOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA;



pacIIMpeHHe OIbITa JICATEIBPHOCTH OKOJIOTMYSCKOW HamNpaBJICHHOCTH Ha OCHOBE
UMEIONIUXCS 3HAHUN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIEIO COBPEMCHHOMY  YPOBHIO
pa3BUTHUS (PU3HUECKON HAYKU;

OCO3HAaHHE IIEHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTh B MPOIECCe M3YUCHHS (DU3UKU
OCYIIECTBIISITh IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIBHOCTh HHINBUYaTIbHO U B TPYIIIIC.

METAIIPEJIMETHBIE PE3VJIBTATDI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe JeiCTBUS
ba3oBble JJornveckue aeCTBUS:

CaMOCTOSITENIbHO (OpMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEAEIIATh UEN IEATEIbHOCTH, 33/1aBaTh MAPAMETPbl U KPUTEPUU UX JOCTHKECHUS,

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3HUCECKUX SIBIICHUSX;

pa3pabareIBaTh IIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEIAM,
OLICHUBATh PUCKU MOCIEACTBUM JAEATEIbHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUAX PEAIbHOT0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble nccienoBarebcKue AeiCTBHUA.

BIIAJICTh HAYYHON TEPMHHOJOTHUEH, KIIOUEBBIMU TMOHATUSIMH M METOAaMHU (U3UUYECKOI
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTu
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIIEHU 3a/1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METOAO0B MO3HAHUS;

BIAJETh BHUJAMH JCSATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHWs, €r0 HMHTEpIIpETaluH,
npeoOpa3oBaHNI0O M TPUMEHEHUIO B PA3NMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MpPH
CO31aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBATh 3ajady, BBIJIBUTATh
TUINOTE3y €€ peIIeHUs,, HaXOAUTh apPryMEHThl I JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh NapaMeTPbl U KPUTEPHUH PELICHUS;

AQHAIM3UPOBATh TOJYYEHHBIE B XOJE€ PEIICHUS 3aJa4yd PE3YyIbTaThbl, KPUTUYECKH
OLIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHNUE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMynIHpOBaTH COOCTBEHHBIC 3aJaud B OOPa30BATEIBHOU AEATEIHHOCTH, B
TOM YHUCIIE TIPU U3yYCHUH (PU3UKY;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3HUKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATETLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Patora ¢ undopmaunmeii:



BJIa/IETh HABBIKAMU MOJY4YeHHUS MHMOpPMALUU (PU3NYECKOTO COJEP’KaHUs U3 HCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSITEJIbBHO OCYIIECTBIIATh NOUCK, AaHAJIM3, CUCTEMAaTU3alUI0 U
WHTEPIIPETANNIO HHPOPMAIINK Pa3IMYHBIX BUIOB U (hOPM MIPEIICTABICHHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

UCIIONIb30BaTh CpeACTBa HMHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pPELICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOIIOJEHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECypCcOCOepeKEeHHsI, TPABOBBIX U
STUYECKUX HOPM, HOPM UH(OPMAIIMOHHON 0€30aCHOCTH;

co3/aBaTh TEKCThl (DU3UYECKOTO COACpXaHUs B pa3lIWyHbIX QopmaTax ¢ Yy4ETOM
Ha3HaYeHWs WHGOpPMAlMM © IEJICBOM AayAWTOPHH, BBIOUpAas ONTUMAIBHYIO (OpMYy
MPEJCTABICHUS U BU3YyaJU3aLllH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUSA:

OCYIIECTBIISITH OOIICHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH €ATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHL,

Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOI0 TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM SA3BIKOBBIX
CPE/CTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIbHONU PabOTHI;

BBHIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEN Ka)J0r0 WIeHa KOJUIEKTHBA;

INPUHUMATh LEJIU COBMECTHOH JESITENbHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JEUCTBUA 110 €€ NOCTHIKEHHIO: COCTAaBIATH IUIAH JACHUCTBUH, PACIPENENSITh PO C Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOThI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXXJIOTO y4YaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLIEHUBATh MJIEU C IMO3UIMU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBISATh MO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX CHTYaIMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBIJISTh ITO3HABATEIIbHYIO JICSITEIIBHOCTh B 00JacTH (pU3uku u
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U (DOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAaH PEIICHUs] PAacUETHBIX M KavyeCTBEHHBIX 3aj]ad, IJIaH
BBITIOJIHEHHSI TIPAKTUYECKON pPAaOOTBI ¢ YYETOM MMEIONMIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHII;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTCHUT;

JienaTh OCO3HAHHBIM BBIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYAULIUKA B OONACTH (PUBKKH,
MTOCTOSTHHO TTOBBITIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLICHUBATh

COOTBETCTBUE PE3YJIBTATOB LEISAM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICITUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI pedIIeKCHUU TSl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTHI JPYTUX [P aHAJIU3E PE3yJIbTaTOB ACATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU.

B npouiecce AO0CTHXEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOCHHUS MIPOrPaMMBI IO (pU3UKE AJIs
YPOBHSI CpEAHET0 OOIIero 00pa3oBaHUs y OOYYAIOIUXCS COBEPIICHCTBYETCS 3MOIMOHATLHBIM
MHTEJUICKT, MPEANOaralouii coOpMHUPOBAHHOCTS:

CaMOCO3HaHUsl, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHON Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHUS, BKITIOYAIOIIETO CaMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJanTHPOBATHCS K OSMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHKCHHUIO IENd MU YCIexy,
ONITUMU3M, HHUITHATUBHOCTh, YMEHHUE IEHCTBOBATH UCXO/S M3 CBOMX BO3MOKHOCTEH;

OMITaTUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSHHE APYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOILIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

MNPEJIMETHBIE PE3YJIBTATHI

K koniy oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
JNeATEeILHOCTH JIFOIEH;

YVUUTHIBATh TPAHUIBl MPUMEHEHUS HW3YYCHHBIX (PU3NYECKUX MOJENel: MaTephalbHas
TOYKa, MHEepLUalbHas cucTeMa oTcuéra, aOCOJIOTHO TBEPIOE TEJO, MACANbHBIN Ta3, MOJAEIH
CTPOCHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIA DIICKTPUUECKHH 3apsii NpU PEHICHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KHUHETUYECKOH TEOPUU CTPOCHHUS BEIIECTBA M AJIEKTPOJUHAMUKU:
pPaBHOMEpPHOE W PaBHOYCKOPEHHOE TMPSMOJMHEHHOE MIBIDKEHHE, CBOOOTHOE TaJeHWe Tel,
JIBIDKCHUE TIO OKPY)XHOCTH, WHEpIHMs, B3aumMojencTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE >KUJAKOCTeH M TBEPHBIX Tel, M3MEHEHHe oO0b&Ma Tesl MpU HarpeBaHUU
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHne, KpUCTaJUIU3aLus,
KHTICHHE, BIAXHOCTh BO3yXa, MOBBIIICHUE TABJICHUS Ta3a MPU €r0 HATPEBaHWU B 3aKPHITOM
cocyzle, CBs3b MEXKIy MapaMeTpaMH COCTOSIHHS Ta3a B HW30MpoIeccax, SJEKTPU3alus Tel,
B3aMMO/ICHCTBHE 3apsI/I0B;

OIKCBHIBATh MEXAaHUYECKOE JBUKECHUE, MCIIONIB3Ys (PU3UYECKUE BEIWYMHBI: KOOPIUHATA,
yTh, MEpPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHEeTHYecKas
SHEprus, MOTEHUUalbHas JHEpPrusi, MexaHudeckas paboTa, MeXaHUYECKass MOIIHOCTb; MpHU
ONMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MYECKH CMBICT UCHOIB3YEMBIX BEIUYHMH, WX



0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BETUUUHY
C APYTMMH BEIMYUHAMU;

ONUCHIBATh HW3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEI M TEIUJIOBBIC SIBICHUS, HCIOJb3Ys
dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XAa0THUYECKOr0 JBMKEHUS MOJIEKYJ, CpPEAHEKBAJApaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padora raza, Kod((UIMEHT MOJIE3HOTO JCHUCTBUS TEIJIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEeMbIX BEJTUYHH,
uX O00O03HAYEHUS U EIAUHHIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PUINYECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONUCHIBATh M3YUYEHHBIE SJIEKTPUUYECKHE CBOMCTBA BEILIECTBA W JJIEKTPUUECKHUE SBJICHUS
(TIportecchl), UCTONB3Ys (PU3NUECKUE BETUYMHBL AJIEKTPUUYECKHH 3apsisl, dJIEKTPUUYECKOE IOJIe,
HaIpsOKEHHOCTh IOJIS, IOTEHLHWAJ, pPa3HOCTh MOTEHIMAIOB; IPU ONHCAHUM IPABUIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YeMbIX BEIWYMH, UX OOO3HAUYECHUS U EIUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNUHY C JPYTHMH BETUYHHAMU;

AHATM3UPOBATh (PU3WYCCKUE TPOIECCHI M SIBJIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
IPUHLIMIBL: 3aKOH BceMUpHOro tarorenus, I, II m III 3axkonbl HbroToHa, 3aKOH coXpaHeHUs
MEXaHUYECKON IHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, IPUHLIUI CYNEPIO3ULIUN CUII, TPUHIUIT
PaBHOIPaBUS UHEPLUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbIC€ 3aKOHBI, CBSI3b CpEIHEH KHUHETHYECKOW SHEPrHuHM TEIUIOBOTO IBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MepBbIi 3aKOH TEPMOAMHAMHKH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIINH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONb30BAHUS B TOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 10 HCCIEJOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX HM3MEpPEHUH, Tpu d3ToM (HopMyIupoBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISAITh TPSAMBIE U KOCBEHHBbIE H3MEpeHHs] (DU3MUECKUX BEIUYHH, TPH ITOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 M3MEPEHHUS W HCIOJIb30BAaTh HW3BECTHBIE METOJbI OIICHKHU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HWCHOJIB30BaHUEM
OpsIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATh pPE3yIbTAThI
MOJTYYCHHOW 3aBUCUMOCTH (DPM3MUYECKUX BEITUYMH B BUAC TaOIUIl M TPadUKOB, JEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO0 OSKCIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOH M MPOEKTHOW JESATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pemate pacu€THbIE 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIOJb3YsS
dbuznyecKkre 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHAllM3a yCJIOBHSI 33/1a4i BHIOMPATh (PUZNUECKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ pelieHus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOTYYEHHOTO 3HaUeHUs (PU3NYECKON BETUINHBI,

pemiarb KayeCTBEHHBIE 3aJa4yM: BBICTPAMBATh JIOTMYECKHM HEMPOTHBOPEUMBYIO LEMOYKY
paccyXJIeHUM ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUECKUE SBICHHUS,

UCTIONIB30BAaTh TPU  PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBbIE HWH(OPMAIUMOHHBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETAUU U MpeICTaBiICHUs y4eOHOU u



HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHONH W3 Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HH(POPMALUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHYECKHE 3HAHMUA 10 (U3UKE B TIOBCEAHEBHOW KH3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHbIX COLUATIBHBIX POJIeH, IUIAHUPOBATh PaboTy
IpYONbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ Ka)JIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

K xonny oOyuenusi B 11 kJjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh Ha TMpUMeEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESTEIIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UUECKUX MOJAENe: TOYeUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPH PeIeHnH (PU3NIECKHUX 3a/1a4;

pacrno3HaBaTh (pU3MUECKHE sBIEHUS (MPOILECcChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKLINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBIXKYILIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEeHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsIpU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢ dext (Ppororddexr), cBeToBOE NaBlieHNe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
ANIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEJ) M INEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, JJIEKTPHUUECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PAa3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAsl CUIA,
paboTa TokKa, MHIYKIMS MarHUTHOTO Mouid, cwia Amnepa, cuia JlopeHla, WHAYKTUBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4YacToTa KoseOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3aps U Cujla TOKa B MPOIECCe TapMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (OKyCHOE pacCTOsSHWE M ONTHUYEeCKas Cuja JIMH3bI, MPU OMUCAHUM TPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEJTHUYUHAMU;

ONKCHIBaTh M3yYEHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, DHEPIus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUIbHO TPAKTOBaTh (U3UYECKUH CMBICI MCIIONB3YeMbIX BEJIUYMH, MX OO0O3HAUYEHUs U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLINE JaHHYIO (PU3UYECKYIO BEIUYMHY C JAPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BETMUHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOLECCHl W SIBICHUS, UCIONB3YS (DU3MUYECKHE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHBI IIOCIEAOBAaTENIbHOIO U MAPAIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH SJIEKTPOMAarHMUTHOM  WHIYKIMH, 3aKOH



IPSMOJIMHEHHOTO PACIPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (QoTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHHMsI HMIYJIbCa, 3aKOH COXPAHEHHUS DJCKTPUUYECKOTO 3apsjia, 3aKOH COXPAaHEHHS
MaccoBOI0 4MCia, MOCTynarel bopa, 3akOH paguoakTUBHOIO pacnajaa, MpU 3TOM pPas3indaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPR)KEHUE U YCIIOBHs (TPaHULBL,
00jacTh) IPUMEHUMOCTH;

OTpeNeNATh HAIpaBJICHUE BEKTOpPA MHIYKIMHA MAarHUTHOTO MOJIS MPOBOJHHKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTB M OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOE MIIOCKUM 3€pPKajloM, TOHKOH JIMH30M;

BBITOJIHATh OKCIEPUMEHTHI IO HWCCIICAOBAHUIO (DPU3MUYECKUX SBJICHUH U TIPOLIECCOB C
UCTOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEPEHUH: TMpH 3TOM  (OpPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro HKCIEpUMEHTa, CcoOMpaTb YCTAHOBKY M3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOBI;

OCYILIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, IMPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUsT M HCIOJIb30BATh HM3BECTHBIE METOIBI OLEHKHU
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEI0BaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C UCIIOJIb30BAaHUEM IMPSIMbIX U3MEPEHUN:
IpU 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYYEHHOH 3aBHCUMOCTH
¢u3nUecKux BEIMYMH B BHAEC TaOMUIl W TpaduKOB, [AenaTh BBIBOABI IO pe3yjibTaTaM
UCCIIEI0BaHMS;

coburoiaTh IMpaBuia 0€30MacHOro TpyJda NpU NPOBEJCHUM HCCIENOBaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM UM TMPOEKTHOW JAEATENBHOCTH C
UCTIOJI30BaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JTa0OpaToOpHOTO 000pyI0BAHNUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4M BIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACNATh (U3NYECKHE BEIWYMHBI M (QOPMYIBI, HEOOXOAMMBIC Ui €€ pelIeHHS,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATbHOCTH MOJyYCHHOTO 3HaUSHHsI (PU3MUECKON BEIMYHHEI,

pelaTh KayecTBEHHBbIE 33a/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHU ¢ Oopoii Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

UCTIONIB30BaTh TPH PEHICHWH YYeOHBIX 33aJad  COBPEMEHHbIE HH(OPMAIOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEICTAaBIICHHUS y4eOHOH W
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuyM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBATh MOJTy4aeMyto HHPOPMALUIO;

OOBSICHATH IPUHITUITHI IEHCTBHSI MAIIMH, IPUOOPOB M TEXHUIECKUX YCTPOUCTB, pa3IyuaTh
YCIIOBHS UX O€30ITacCHOTO MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

IPUBOUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BsSCHEHHE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHWUS TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3]I0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYXKaIOILEeH cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COIMAIBHBIX POJIeH, IUIaHUPOBATh paboTy
TPYIIBI, PalMOHAIFHO paclpeneNiaTh OOS3aHHOCTH W IUTAHUPOBATh JICATEIIEHOCTH B
HECTAHAAPTHBIX CUTYallUsX, aJJlEeKBaTHO OLEHMBATh BKJIAJ Ka)Or0 W3 yYaCTHHKOB TPYIIBI B
pelIeHne paccMaTpUBaeMOil MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM
Ne /it Konrposnbubie Ilpaktuueckne  (uuppoBbie)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsl
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O 1IO3HAHUSA
bubmuorexa [JOK
11 ®u3KKa U METOJIbl HAYYHOTO IIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kimematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Humamika https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 https://m.edsoo0.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBEI TEPMOHAMMKH 0 https://m.edso00.ru/7f41bf72
33 ArperatHbie COCTOSIHHSI BEIIECTBA. 5 bubmuorexa [JOK
' ®a30BLIE MEPEXOIBI https://m.edso00.ru/7f41bf72
Wroro no pazneny 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

Paznen 4. JIEKTPOANHAMUKA

bu6mmoreka [IOK
1 MeKTpoCTATHKA 10 https://m.eds00.ru/7f41bf72
4.2 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Kontpoabubie Ipakruueckue (uudposbie)
MPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nojue. IeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
99 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 5 1 bubnmnoreka [JOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bu6mmoreka [JOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI cIEIIUATBHON TEOPUHU 4 1 bubnuorexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
bubnauorex K
4.1 DJIeMEHTbI KBAHTOBOU ONTUKH 6 httr?sj?/ /r:)mee dsi)cL).Ir(a ITfA1c97c
4.2 Crpoenue aToma 4 bubmorexa LHOK

https://m.edsoo.ru/7f41c97¢c



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

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 ngj;ﬁf;igﬁ}; £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee TOBTOPEHHE 4 ngj;ﬁféigﬁﬁ £41097¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Jara
Ne uudgposbie
Tema ypoka Konrpoasn  IIpakrnuyeck  H3y4YeHH
n/n Bcero o0pa3oBaTe/ibHbIE
ble padoTel |~ He padoThl A
pecypchl

1 ®dusuka — Hayka o npupozae. Hayunsie 1 bubnnoreka [JOK
METO/1bI ITIO3HAHUS OKPYKAIOLIEro Mupa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopMupoBaHuu

2 COBPEMEHHOM HAyYHOW KapTHHBI MUpPA, B 1 bubmorexa LHOK

p . yi P up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIEN
Mexannueckoe IBHKEHUE.

3 OTHOCHTEILHOCTh MEXaHHMYECKOTO 1 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHNE 1 bubmmorexa [OK

P P A https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBobogHoe majieHne. Y CKopeHue 1 bubmuorexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe npuxenue. [[Buxenue 1 bubnnorexka [JOK
MaTepUaJIbHOU TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHIIMTT OTHOCUTENBLHOCTH [ amues.

8 HNuepnmansable cucTeMsbl oTcuera. [lepBrrit 1 bubmmorexa [TOK

P PP https://m.edsoo.ru/ff0c3be8
3akoH HproToHa

9 Macca Tena. Cuna. [IpuHIunm cynepno3uinuu 1 bubnuorexa [JOK



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

cuit. Bropoit 3akon HeroroHa st
MaTepuaIbHOU TOUKH

https://m.edsoo.ru/ffOc3be8

10 Tperunii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia bubnmoreka [JOK
11
TsbKecTH. [lepBast kocMHUYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna ynpyroctit. 3akon Iyka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenunst. Koaddunuent tpennsa. Cuia
13 COHpOTI;IBHeHHH l'Iqu)/Iq),Z[BI/I)KeHI/IIf Tena B bubmmorexa LOK
https://m.edso0.ru/ff0c3f76
KUJKOCTU WM ra3e
[loctynaTenbHoe U BpalaTeabHOE JBUKEHHE
14 a0COJIIOTHO TBEPAOTO Tesia. MOMEHT CHIIBIL. bubnuorexa [JOK
I1ne4o cumnbl. YcaoBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynbec MmaTepualbHOW TOUKH, CUCTEMBI
15 MaTepuaibHbIX TOUYeK. MIMIynbe cuibl. 3akoH bubnnorexka [JOK
COXpaHEHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKEHUE
PaGota u mourHOCTh cuibl. Kunetnueckas
16 sHeprus matepuanbHOi Touku. Teopema 00 bubmmorexa LIOK
. https://m.edso0.ru/ff0c4502
M3MEHEHUU KHHETUYECKOW IHEPTUH
[lorenunaneHas 3Heprus. [loreHnnanbHas
17 SHEPrus ynpyro aeGopMupoOBaHHOM bubnmoreka [JOK
npykuHbl. [loTeHnManbpHas sHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIU
18 [ToTeHnuuanbHble 1 HEMOTEHIUAIBHBIE CUIIBI. bubnmoreka [JOK

CBs13b paGOTLI HCIIOTCHIHUAJIBHBIX CHUJI C

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

W3MEHECHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHUYEeCKOH OHEPIrun

19

JlaboparopHuas pabota «lccienoBanue CBSI3U
paboThHI CUIIBI C UBMEHEHUEM MEXaHUYECKOM
JHEPIrUU Tejla Ha IPUMEPE PaCTKECHUS
PE3MHOBOTO JKIyTa»

20

21

22

KonTtponsHast pabora no Teme «KunemaTnka.
Junamuka. 3aKOHbI COXpaHEHUSI B
MEXaHUKE

OCHOBHBIE MOJIO)KEHUSI MOJIEKYJISIPHO-
KHMHETHUYECKOU Teopuu. bpoyHoBCcKOe
newkenue. Auddysus

Xapaxkrep ABUKEHUS U B3aUMOJCHCTBUSA
YyacTull BeuecTsa. Mozenu cTpoeHus rasos,
JKUJIKOCTEN U TBEPJIBIX TEI

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4b74

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. KonuuecTBo BemecTsa.
[TocTostHHas ABoraapo

24

25

TemmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [llkana remneparyp Llenscus

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomoTHas TemrepaTypa Kak Mepa
CpeIHEN KNHETUYECKON PHEPTUH IBUKECHUS
MOJIEKYJ. Y paBHeHUE MeHieneeBa-
Kunaneiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3akon [lanbpToHa. ['a30BbIe 3aKOHBI

28

JlaboparopHas pabota «lccrnenoBanne



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

3aBUCHMOCTH MEXY ITapaMeTpamMu
COCTOSIHMS Pa3pEKEHHOIO ra3a»

H3omponecchl B eaabHOM ra3e u ux

bu6mmoreka [IOK

29
rpaduyeckoe npeacTaBIeHUe https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprusi TepMOAUHAMUYECKOM
30 CHCTEMBI M CIIOCOOBI €€ N3MECHCHUSI. bubnuorexa [JOK
KonuuecTBo Teriotel u padbota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJJHOATOMHOIO UEAIBHOTO rasa
bubmuorexa [JOK
31 B
FIRL TOILHOTEpeAatt https://m.edso0.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTD BEILIECTBA.
32 KonuruecTBo TEIIOTHI PH TeIIonepeaaye bubmmorexa [JOK
. p peAaHce. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN mporecc
33 IlepBbIil 3aKOH TEPMOAUHAMUKHU U €r0 bubnnoreka [JOK
IIPUMEHEHHE K U30IIPOLEccaM https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs ponieccoB B MpUPOJIE. bubnuoreka [IOK
34 .
BTopoii 3ak0H TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunuun geiicteus u KIIJ[ rernmosoit bu6nmoreka [JOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT
37 DKoJoru4ecKkre npoOaeMbl TETNI0O3HEPTETUKH
O6o6maromuit ypok «MomnekymsipHas bubnuorexa [JOK
38
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabota no teme
39 «Momnekynspraas pusuka. OCHOBBI bubmorexa HOK
y ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3oBaHue U KOHICHCALINS. bubnmoreka [JOK

Ucnapenue u kunenue

https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

AOCOII0THAS U OTHOCUTEIIbHAS BIAXKHOCTh

bubmuorexa [JOK

41
BO311yxa. HaceleHHslii nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammyeckue u
42 amop(HbIe Teraa. AHU30TPOIUS CBOMCTB bubnnoreka [HOK
KpUCTAUIOB. JKHIKHE KPUCTAILIBIL. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 IlmaBiieHue u KpucTayM3auus. Y genbHas bubnnoreka [JOK
TerioTa rmasieHus. Cyoaumanus https://m.edsoo0.ru/ff0c6708
bubmuorexa [JOK
44 v 0
PABHCHHUC TEILIOBOTO bananca https://m.edsoo.ru/ff0c6820
45 OnekTpu3zanus Ten. JIEKTPUUECKUH 3apsi. bubnnoreka [JOK
JIBa BuJa AIIEKTPUUECKUX 3apsiIOB https://m.edsoo.ru/ffOc6bcc
[IpoBOoAHUKH, AUIIEKTPUKHU U
46 H(I))J'I OBOJIHMKHU 3a1j(r))H COXpaHEHUs bubmmorexa [OK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsiaa
47 B3aumoneiictBue 3apsnoB. 3akoH Kyiona. bubnmnoreka [JOK
To4YeyHBIN 2IEKTPUYECKHUN 3apsi] https://m.edsoo.ru/ffOc6ced
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIA.
48 [IpuHUMIT CyNepIO3UIINH SIIEKTPUUECKUX bubmmorexa [TOK
p UH yrep H . p https://m.edsoo.ru/ffOc6df2
nosier. JIuaun HanpsKEHHOCTH
49 Paborta cnit 3neKTpocTaTuYecKoro moJs. bubnnorexka [JOK
Ilorennuain. Pa3HOCTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOTHUKY U AWDIICKTPUKH B
50 3J'IpeKT OCTaTI/IqeiKOM noljie bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuueckas MpOHUIIAEMOCTb
N bubnmuorexa [JOK
51 OnektpoéMmkocTh. Konnencaro
FICKTPOSMKOCTD. ROHACHCATOP https://m.edsoo0.ru/ff0c7126
52 DIeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubnmuorexa [JOK



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

https://m.edsoo.ru/ff0c72c0

53

54

55

JlaGopaTtopHas pabora "M3mepenne
ANEKTPOEMKOCTH KOHIeHCaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHHUE
KOH/ICHCATOPOB, KOIMMMPOBAIBHOTO ammapara,
CTPYHHOTO MPUHTEPA. DIICKTPOCTATHUCCKAS
3ammTa. 3a3eMJICHHE JIEKTPOIPHOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBanus. [locrosaunsiii Tok. Cuia
toka. Hanpsbxkenue. ConpoTuBiieHre. 3aKOH
OmMa ju1s1 yyacTka Lenu

56

ITocnenoBarenbHOE, MapajIenbHOE,
CMEIIaHHOE COCTMHEHHE POBOIHUKOB.
JlaGopatopHas pabora «3yueHue
CMEIIaHHOT'O COEIMHEHHSI PE3UCTOPOB

0.5

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

57

PaboTa 1 MOITHOCTH IEKTPHUECKOTO TOKA.
3akon J[xoyns-Jlenma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa AJist OJTHOM (3aMKHYTOM)

anexkTpuueckon uenu. Koporkoe 3amMbIKaHueE.

Jlabopatopnast pabora «M3mepenne IC
HNCTOYHHKA TOKA U €TI0 BHYTPCHHETO
CONPOTUBIICHUS

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

60

ONEeKTpOHHAs IPOBOAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh COTIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

DnexTpuueckuil Tok B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITyYKOB



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[MonynpoBoAHUKH, UX COOCTBEHHAS U

61 puUMecHast MpoBoAUMOCTh. CBoicTBa p—N- 1 bubmmorexa [JOK
p POBOA ’ P https://m.edsoo.ru/ff0c84ae
nepexo/a. [lomynpoBogHIKOBBIE TPUOOPHI
DNEKTPUYECKHA TOK B paCTBOPAX H
62 pacIuiaBax 3J€KTPOJIUTOB. 1 bubmuorexa [IOK
DIIEKTPOIUTHYECKAST JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUYECKHI TOK B ra3ax.
. . bubmuorexa [JOK
63 CaMOCTOATEIHHBIA U HECAMOCTOSATEIHHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nasma
DnekTpuueckue mprudopbl U YCTPOMCTBA U UX
64 1| aKTquCIcoe 1| IEMGHSHI/IC yH IE:.BI/IJ'Ia 1 bubmorexa HOK
P P P https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€3011aCHOCTH
bu6nmoreka [JOK
65 i 1
O0606manmuil ypok «IeKTPOIUHAMUKAY https://m.edsoo.ru/ffc88be
KonTponbHas pabota mo Teme
«Qnekrpocraruka. [locrosHHbIN
66 ANEKTPUUECKUN TOK. TOKH B pa3IuIHBIX 1 bubnmnorexa [JOK
cpenax» /Beepoccuiickas nposepouHas https://m.edsoo.ru/ff0c8a8a
paboTa npu MPoBEACHUHN Ha OyMaKHOM
HOCHTEJIC
67 PesepBuriit ypok. KonTponpHas pabora mo 1 bubnmoreka [JOK
Teme "DNeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6o01maronuii ypok mno 1 bubmmoreka [IOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Koutpoaensie — Ipakruveckue il:;:eﬂl/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoThI padoThI pecypeni
[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMoeicTBUE. MarHuTHOE II0JIE. 1 5 bu6nmorexa LIOK
Bextop MaruutHOM MHAYKUMH. JIMHIM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

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

3 JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS HA

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

6 BEKTOpa MarHuTHON MHAYKIHU. IJ1C 1

WHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

Ob6o06maromuit ypok «MarautHoe
noJje. DIEeKTPOMarHUTHAS HHIYKIHS)

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

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

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

14

Koneb6arenbubiii koHTYp. CBOOOIHBIC

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

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

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUr B UACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue Koyebanus. Pe3oHanc.
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJeOaHus

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

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOrM4eCcKHe PUCKU TIpU
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
ANEKTPOIHEPTHH B MTOBCEAHEBHON
KU3ZHU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [llkana bubmmorexa [IOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 otpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. 1oeTp https://m.edsoo.ru/ff0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHblil bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
IIOKA3aTelIs MPEIIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIun3el. [Toctpoenune n300pakeHuii B bubnuoteka [JOK



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

nH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L[er. JlabopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOpPbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [locTynarel bubnnorexa [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3ameJieHre BpEMEHH U COKpAIlEHUE Bubnmorexa [IOK
P P https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust ¥ UMNYJIbC PENSTUBACTCKON
38 gacTuilbl. CBS3b MacChl ¢ SHEPTUEH U Bubmmorexa [IOK
’ p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsI TOKOS
Kontponbnas padota «Onrtuka.
. bubmuorexa [{OK
39 OCHOBBI CTICTTHATBHOM TEOPUH

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



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

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 .0 A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHs!l poTorddekra. YpaBHeHHE
42 BﬁHmTegI)Ha H(E(I)Q)OTOSQ);eKTa bubmorexa LOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢hotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMHUUYECKOE E€HCTBIE bubmorexa [IOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTsa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(boTorMeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa o paccesHuio a-4actu brbmmorexa [TOK
POLOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aToma
bubnunorexa LIOK
47 IT b
OcTyIathl bopa https://m.edsoo.ru/ff0d0afa
H3znyyenne u norionieHue (oToOHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Ipyroi. Buasl criekTpos
BoaHoBbIe cBOlicTBa yacTull. BoJIHEI
N but6mmoreka [IOK
49 ne bpoiins. KopmyckynspHo-

BOJIHOBOM nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaaAruOaAKTUBHOCTH. OnBITH

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaINOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

OHeprus CBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. A nepHblil
peaxtop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTHI A1EPHOMI
JHEPIreTUKU

DneMeHTapHble yacTulbl. OTKpBITHE
Mo3uTpoHa. MeTo1bl HAOMIOACHUS U
pErUCTpaLvK JIEMEHTAPHBIX YACTULL.
Kpyrieiii cton «®yHnameHTaabHble
B3anmMoaercTBUg. EMMHCTBO
(bU3UIECKON KapTUHBI MUPa»

Dransl pa3BUTHS ACTPOHOMUHU.
[IpukinanHoe 1 MUPOBO33PEHUYECKOE
3HauYeHUE acCTpOHOMUU. Bun
3B&3mHOTO Heba. Co3Be3aus, sIpKue
3BE3/1bl, INTAHETHI, UX BUIMMOE
nexenue. CojlHEUYHAs! CUCTEMA

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

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



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

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sHeprun CosiHia v 3BE311

S7

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOU
II0CJIEI0BATENbHOCTU. BHYTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBomtounu CoJiHIA U 3BE3]

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe u3nydeHue.
MeraranakTuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

KonTtpomnbHast pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPUIUKI

62

O606matomuit ypok. Ponb pusuku u
aACTPOHOMHUHU B SKOHOMHUYECKOI,
TEXHOJIOTHYSCKOM, COIMATbHON 1
ATUYECKOH cdepax AeaTeTbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN 1 aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

64

O6o06maromuit ypok. Poib




(busnueckoit Teopun B GOpMUPOBAHUH
MpEeACTABICHUH 0 (PU3NIECKOM
KapTUHE MHpa

Oo6o06maromuii ypox. Mecto
65 ¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-

HayYHBbIX HpeI[CTaBJ'IeHI/Iﬁ O IIpHUpOALC

66 PesepBHbIil ypok. MarautHoe noie.

QHGKTpOMaFHI/ITHaSI HHAYKIOUA

PesepBHblit ypok. OnTrka. OCHOBBI
67 CHeIUaIbHON TEOpUHr
OTHOCHUTEIIbHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DneMeHThl aCTpPOHOMUU U
acTpo(U3HUKH

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 knace/ Msaxumies I'.51., byxosuer b.b., Corckuit H.H. nox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO

«HpOCBCHICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



