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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢Qusuke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHETO
o01rero oopazoBanus pa3padoTaHa Ha OCHOBE MOJIOKEHUN U TpeOOBaHUM
K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeNbHON MPOrpaMMBl,
npencraBieHHbix B @I'OC COQO, a Ttakke ¢ yd€ToM (pernepaibHOM
paboueit mporpaMmbl BOCIIUTAHUS U KOHIIETIIUH MPenojaBaHus yueOHOro
npeamera «Pu3mka» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
®denepanyu, peaiu3yronX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI.

Copepxannie  mporpaMMbl 1Mo (U3MKEe  HampaBlIeHO  Ha
(dbopMUpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa oOydatommxcs 10—
11 kmaccoB npu oOydyeHuu uX Qu3NKe Ha 0A30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JIEATENILHOCTHOTO ~ moaxoja. IIporpamma mno  Qusuke
cootBercTBYyeT TpeboBanusamM @I'OC COO k nmaaHUPyEeMbIM JIHYHOCTHBIM,
OpEeIMETHBIM U METalpPEIMETHBIM pe3yJibTaTaM OOy4YeHHUs, a TaKxKe
YUUTHIBAET HEOOXOJUMOCTh peaju3alliid MEXIPEIMETHBIX CBs3ei
(U3MKH C €CTECTBEHHO-HAYYHBIMH Y4Ye€OHBIMM TmpeaMeTamMu. B Heil
ONPENENSIOTCS OCHOBHbBIE 1I€JIM U3Y4YeHUS! (PU3MKU HA YPOBHE CPEIHETrO
oOmero oOpa3oBaHUs, ITUTAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca
(GU3MKKU: JIMYHOCTHBIE, MeETalpeIMeTHbIe, MpeaMeTHble (Ha 0a30BOM
YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOEHHUA Kypca (hu3uku Ha 0a30BOM YPOBHE,
B TOM YHCJIE IPEIMETHBIEC PE3YIbTaThl IO r0JlaM 00yUYEHUS;
coJiepkanue yuyeOHoro npeamera «Ousukay» 1mo rogam o0ydeHus..
du3nka Kak Hayka o0 HanboJiee 00IIKUX 3aKOHAX TPUPObI, BHICTYIIAS
B KauecTBe y4eOHOro IMpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA]]
B cHCTeMy 3HaHUU 00 okpyxaromeM mupe. IKonbHBIN Kype QU3HKH —
CUCTEMOOOPa3yIOIMIMi 151 €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB,
MOCKOJIBKY (PU3WYECKHE 3aKOHBI JIEkKAT B OCHOBE MPOIECCOB U SIBJICHU,
U3yyaeMbIX XUMHUEH, Ouosiorumed, ¢usuuecko reorpaduenr U
actpoHomuei. Mcnosnb30BaHMEe W aKTUBHOE NMPUMEHEHHE (U3UUECKUX
3HAHUI ONpENENseT XapakTeP U Pa3BUTHE Pa3HOOOPA3HbIX TEXHOJIOTUH B
cdepe PHEepreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJyYeHUsI HOBBIX
MaTepHalioB C 3aJaHHBIMU CBOWMCTBaAMU U Apyrux. M3yuenue Qusuku
BHOCUT OCHOBHOW BKJaJ B (DOPMUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTUHBl Mupa oOydammuxcs, B (OPMHUPOBAHHE YMEHUN MPUMEHSIThH



HAy4YHBI METOJ TO3HAaHWS TPU BBHINOJIHEHUH HMMH  y4eOHBIX
MCCIICIOBAaHNM.

B ocHOBy Kkypca Gu3MKM I8 YPOBHS CpPEAHEro OOIIEero
0o0pa3oBaHMs MOJOXKEH s UIEH, KOTOPhIE MOXKHO paccMaTpUBaTh Kak
MPUHIIMUIIBI €T0 MTOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISETCA
JIOTUYECKH 3aBEPIIEHHBIM, OH COJAEPXKMT MaTepuaj M3 BCEX pa3zesioB
(GU3MKY, BKJIIOYAET KaK BOMPOCHI KJIACCUYECKOM, TaK W COBPEMEHHOU
buzuKm.

Hoes cenepanuszayuu. B COOTBETCTBUM C HEW MaTepwal Kypca
¢bu3uku o0beAMHEH BOKpPYr ¢uznueckux Teopuil. Bemymmum B Kypce
ABIsieTcsl (POPMUPOBAHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHAX
MaTEpHH, BEIIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE  peanmmzanus — mpeamnoiaraet
WCIOJIb30BaHME TYMaHUTAPHOTO TOTEHIMana (U3MYECKOM HayKH,
OCMBICJICHHE CBSI3U Pa3BUTHs (PM3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU U IKOJIOTMUYECKUMU ITPoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kype dbuzuku npejamnoaraet
3HAKOMCTBO C IIUPOKAM KPYIOM TEXHUYECKUX U TEXHOJOTUYECKUX
IIPUIIOKEHUM U3YYEHHBIX TEOPUU U 3aKOHOB.

Hoes  skonoeuzayuu  peanusyercs MOCPEIACTBOM  BBEICHUS
AJIEMEHTOB COJIEp)KaHUs, TOCBSIIIEHHBIX SKOJOTUYECKUM IpoliemMam
COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C PA3BUTUEM TEXHUKH U TEXHOJIOTH,
a TakkKe 00CYXACHHS MPOOJIeM PAMOHATHLHOTO MPUPOIOTIOIL30BAHUS H
HKOJIOTMYECKOI 0€30IacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3UKA Ha YPOBHE CPEIHETO
obmiero o6pa3oBaHus SBISAIOTCS (pusznueckue Teopuu (hopMuUpOBaHUE
NPEJICTAaBICHUM O CTPYKTYpEe MOCTPOCHHsI (U3MUYECKON TEOpUH, POIH
byHIaMEHTaNbHBIX  3aKOHOB W MPHUHIMIIOB B  COBPEMEHHBIX
NOPEICTaBICHUIX O MPUPOAE, TPaHULAX TPUMEHUMOCTH TEOpHUH, IS
OMMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U IIPOLIECCOB).

CucTeMHO-AesTEeNbHOCTHBIN MOJIX0J] B Kypce (UMK pealin3yeTcs
MPEKIE BCETO 3a CUET OpPraHu3ali YKCIEPUMEHTAIBHON AEATEIIbHOCTH
oOyuaromuxcs. Jns  6azoBoro ypoBHS Kypca (U3HKH — 3TO
UCIIOJIb30BaHUE CUCTEMBI (bpOHTANBHBIX KpPaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OpaTOPHBIX pabOT, KOTOpbIE B Mporpamme Io
¢usuKe 0oO0beAMHEHBbI B OOLIMNA CHHCOK YUYEHMUYECKHX MPAKTUYECKUX
paboT. Brimenenne B ykazaHHOM TMepeyHe JIaOOpaTOpHBIX padorT,



MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBIISIETCA YYaCTHHUKAMHU
00pa30BaTEeNbHOrO MPOoIEcca UCXOAS U3 OCOOEHHOCTEN TUTAHUPOBAHUS U
ocHareHus kabuHeta ¢usuku. [Ipu 3TOM oOecrieunBaeTCs OBJAICHUE
oOy4arouMMucs YMEHHUSIMU  [POBOJUTH KOCBEHHbIE  HM3MEPEHUS,
UCCIIEIOBAaHUS 3aBUCUMOCTEM (PU3NYECKUX BEJIUYUH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bonbimioe  BHUMaHue  yAENSAETCS  PEIICHHUIO  PACYETHBIX U
KaueCTBEHHbIX 3ahad. [Ipum 3TOM 11si pacu€THBIX 3a1ad MPUOPUTETOM
ABJISIIOTCA ~ 3@/laud € SBHO  3aJaHHOM  (U3MYECKOM  MOJENbIo,
MO3BOJIAIOIINE TPUMEHSITh U3yUYE€HHBIEC 3aKOHBI U 3aKOHOMEPHOCTH KakK U3
OJIHOTO paslierya Kypca, Tak M MHTETPUPYs 3HAHUS M3 Pa3HbIX Pa3/eiioB.
JUIsi KayecTBEHHBIX 3aJad MNPUOPUTETOM SIBIISAIOTCS 3aJaHus Ha
OoOBbsICHEHHE MNpOTEeKaHUs (U3MYECKUX SBJICHUW M TPOLECCOB B
OKpYXaroller >KU3HU, TpeOyronue BbIOOpa (U3MUECKOM MOJENH IS
CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOeCHedyeHHI0 Y4eOHOro rmnpoiecca 0a30BbIi YpOBEHb
Kypca (U3MKHM Ha YpPOBHE CpeaHero ooOiero oOpa3oBaHUsSl JOJDKEH
U3y4aThCsl B YCIOBUSIX MPEAMETHOrO0 KaOMHeTa (PU3UKU WU B YCIOBUSX
MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.
B xabunere ¢u3uku m0DKHO OBITH HEOOXOAMMOE JabOpaTOpHOE
o0OpyI0OBaHUE ISl BBIMOJIHEHUS! YKa3aHHBIX B MporpaMme 1o (usuke
YUYEHUUYECKUX MPAKTUYECKUX PadbOT U JEMOHCTPAIIMOHHOE 000pYy0BaHUE.

JleMOoHCTpalMoHHOE 000pynoBaHue (POPMHUPYETCS] B COOTBETCTBUU
C TMPHUHIMUIOM MHHUMAJIBbHOM JOCTAaTOYHOCTH U  oOecrevynBaer
MOCTAHOBKY TEPEYUCICHHBIX B IMporpamMme Mo (QU3HKE KIIOUYEBbIX
JEMOHCTpALUNA ISl MCCIEAOBAaHUSl M3Y4YaeMbIX SIBIIEHUN U MPOLECCOB,
SMOUPUYECKUX U  (YHAAMEHTAIbHBIX 3aKOHOB, HUX TEXHHUYECKUX
IIPUMEHEHUN.

JlabopaTopHoe 00OpyAOBaHUE MJiI YYEHUUYECKUX MPAKTUUECKUX
pabor ¢dopmupyercs B BHJAE€ TEMAaTUYECKUX KOMIUIEKTOB U
oOecreurBaeTcsi B pacu€re OJHOro KOMIUIEKTa Ha JIBYX OOYYaloIIHUXCS.
Tematuueckne KOMIUIEKTHI JIAOOPATOPHOTO 0OOPYIOBAHUS TOJKHBI OBITH
MOCTPOCHBI HAa KOMIUIEKCHOM HCIOJIb30BaHUU AHAJIOTOBBIX U HU(POBBIX
npuOOpoOB, a TaKKE KOMIIBIOTEPHBIX H3MEPHUTENIbHBIX CHUCTEM B BUJE
1M ppoBBIX TabopaTOpHil.

OCHOBHBIMHM 1EJISIMU HM3y4eHUs] (PU3UKU B 0OOLIEM OOpa30BaAHUU
SBIISIIOTCA:



dbopMHpOBaHNE WHTEpPECa M CTPEMJICHUS OOYyYalomuXxcsi K HAydHOMY
W3YYCHUIO TPHUPOJBI, PA3BUTHE WX HMHTEIUICKTYAIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEN;
pa3BUTHEC  TPEJICTABICHWH O HAyYHOM METOAC TIO3HAHUSA U
(GhOpMHUpPOBAHUE HCCIEIOBATEIILCKOTO OTHOIIEHUS K OKPY>KAIOIIUM
SIBJICHUSIM;
(dhopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa H3yUCHHUS
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;
dbopMHpOBaHHE YMCHHUH OOBICHATH SBJICHUSA C HCIOJIb30BAHHEM
(bU3UYEeCKUX 3HAHUW U HAYYHBIX JIOKA3aTEIIbCTB;
(dbopMHUpOBaHUE TPEJCTABICHUN O POJU (DU3UKH IS Pa3BUTHUS JIPYTUX
€CTECTBECHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTkeHHEe ATHX IeJei 00CCIeUMBACTCS PEIICHUEM CIICTYIOITUX
3aJ1a4y B MpoIlecce M3ydeHUs Kypca (GU3UKH Ha YPOBHE CPEIHETO OOIIETo

o0pa3oBaHMs:
npuoOpeTeHne  CUCTEMBbl ~ 3HAaHUW 00  o0mux  (U3HYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHaX,  TEOpUsAX,  BKJIIOYas  MEXaHUKY,

MOJIEKYJISIDHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AJIIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHUE YMEHUN TNPUMEHITh TEOPETHUYECKUE 3HAHUSA IS
oOBbsCHEHHS] (U3MYECKUX SBJICHUM B TPUPOAE U IS TPUHATHS
PAKTUYECKUX PEIIEHUHN B MOBCETHEBHOM KU3HU;

OCBOCHHME CIOCOOOB pEIICHUS pa3IMYHBIX 3a/Jady C SBHO 3aJaHHOM
(GU3UYEeCKON MOJENbI0, 3a7ad, MOIPa3yMEBAIOIINX CaMOCTOSTEIHLHOE
co3ganue GU3NIECKOM MOJICIH, aJICKBATHOM YCIIOBHSIM 3a1a4H;
NOHUMaHUE (PU3NYECKHX OCHOB M TMPUHLMUIIOB ACHCTBUS TEXHUYECKUX
YCTPOHUCTB M  TEXHOJIOTMYECKUX TMPOIECCOB, MX BIUSHUS Ha
OKPYXKAIOILYIO CPENY;

OBJIaJICHUE METOJAaMU CaMOCTOSITEJIbHOIO IUIAHUPOBAHUSI U MPOBEACHUS
($U3MYeCcKuX SKCIEPUMEHTOB, aHalIM3a U MHTEpIpeTauud uHbOopMaIuy,
ornpeeeHus: JOCTOBEPHOCTH MOTYYEHHOT O pe3yJIbTaTa;

CO37[aHUE YCIOBUM ISl pa3BUTHS YMEHUN MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuyenme ¢usuxu (6a30BbIi ypOBEHb) HAa YPOBHE CpPEIHETO
obmiero obpazoBanus orBoautcs 136 gacos: B 10 kiacce — 68 yacoB (2
yaca B Hezleno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIO).

[IpeanaraeMelii B nporpamme no (pusuke nepeveHsb J1adopaTopHbIX
U TPAKTHYECKUX PadOT SBISCTCS PEKOMEHIOBAaHHBIM, YUHUTEh JENIacT



BBIOOp TpoBefeHHs 1a00paTOpHBIX pabOT M OMBITOB C y4&TOM
WHANBUAYAIbHBIX OCOOEHHOCTEH 00yYarouXCsl.



COILEP KXAHUE OBYYEHUSA
10 KJTACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®dusuka — Hayka O npupoge. HayuHble MeTOAbl TO3HAHHUS
OKpyXxaromero mupa. Ponp dKkcriepuMeHTa M TEOpUM B IIpOLECCE
HO3HAaHUSI IPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue ¢Gu3nyecKux SBICHUM U mporeccoB. Hayunbie
runore3sl. @U3NYecKne 3aKOHbBl M TEOpHUH. ['paHMIBI NPUMEHUMOCTH
¢busnueckux 3aKoHOB. [IpuHIIMIT COOTBETCTBUSI.

Ponp u mecro ¢usuku B (pOpMHUPOBAHUMU COBPEMEHHOM HAy4YHOMH
KapTUHBI MUPA, B IPAKTUYECKOMN ACSITEIBHOCTH JOIEH.

Jemoncmpayuu

AHajnoroBele U UUQPPOBbIE  U3MEPUTENBHBIE  MPUOOPHI,
KOMIIBIOTEPHBIE TaTYNKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe naBMXKeHHE. (OTHOCHTEIBHOCTh MEXAHUYECKOIrO
nerxeHus. Cucrema orcu€ra. Tpaekropus.

Ilepememienne, CcKOpocTh (CpeAHsii  CKOpPOCTb, MIHOBEHHAas
CKOPOCTb) M YCKOPEHHME MATE€pPUAIbHON TOYKH, UX MNPOEKLIUU Ha OCH
cucteMbl KoopauHat. ClioxkeHre nepeMenieHui U CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M pPAaBHOYCKOPEHHOE MPSMOJIWHENHOE JBUKECHUE.
I'padukn 3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPEHMs, IYTH MU
[IEPEMEILCHHS] MATEPUAIILHON TOYKHA OT BPEMEHH.

CBoOoaHOE TIafieHue. Y CKOpEHHE CBOOOTHOTO MaICHUSI.

KpuBonunennoe asrkeHue. [[BHKEHHE MaTEpPUAIBHOM TOYKH I10
OKPYXHOCTH C IIOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBass CKOPOCTB,
JMHEHHas CKOPOCTb. Ilepuon " 4acToTa oOpalleHusl.
LleHTpOoCTpEMUTENTEHOE YCKOPEHHUE.

TexHuyeckue  yCTpOHWCTBA W IPAKTUYECKOE  NPUMEHECHHE:
CIOUAOMETP, IBH)KEHUE CHAPAIOB, LIEMTHbIE U PEMEHHBIE ITEPEIAUH.

Jlemoncmpayuu

Mopenp  cucteMbl  OTCYé€Ta, WLIIOCTpaUUs KHUHEMAaTUYECKUX
XapaKTEPUCTHK JBUKEHUS.



[IpeoOpazoBanne NBWKEHHM C  HWCIOJB30BAaHUEM  MPOCTHIX
MEXAHU3MOB.

[Tamenue Ten B BO3IyXe U B PaA3PEKEHHOM IIPOCTPAHCTBE.

HabGnronenue aBmxeHus Tenna, OpOLIEHHOT0 MO/ YTIIOM K TOPU30HTY
Y TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpagnenue ckopoctyl mpu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHne HEPABHOMEPHOIO MJBHKEHHUS C LEJIBbK ONPEACIICHUS
MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLIEHUSI MEXAY MYTSIMH, TPOUAECHHBIMU TEJIOM
32 TOCHEAOBATENbHBIE  PaBHbBIE  NPOMEXKYTKM  BPEMEHH  MpPH
PABHOYCKOPEHHOM JIBUKEHUHU C HAYaJIbHOM CKOPOCTBHIO, PABHOM HYJIIO.

N3ydenne nBUAKEHHUS IAPUKA B BI3KOM KUIAKOCTH.

N3yuenune aBuxeHUs Tena, OPOIIEHHOTO TOPU30HTAITHHO.

Tema 2. lunamuka

[Tpuauun orHocutensHOCTH ['anmumnes. IlepBeii 3akoH HbroToHa.
NuepuuanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. IlpuHiun cynepno3uuuu cui. BTopoil 3akoH
Herorona nns marepuanibHOM TOYkM. Tperunt 3akoH Herorona g
MATEPUATIbHBIX TOYEK.

3akoH BcemupHOro TaAroteHud. Cuia  Tsxectu.  llepsas
KOCMHYECKast CKOPOCTb.

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

Tpenne. Buapl TpeHust (HOKOs, CKOJNbXEHMs, KaueHus). Cuia
Tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJbXKEHUS U CUJIa TPEHUS MOKOS.
Koadpdument tpenus. Cuiia CONpOTUBICHUS MPU JBUKEHUU Tella B
YKUJIKOCTH WJIH rase.

[ToctynaTtenbHoe 1 BpalaTesIbHOE JBUKEHHE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpalleHus. llnedo cuibl.
Y cinoBUs paBHOBECHS TBEPAOTO TENA.

TexHuyeckue  yCTpOWCTBA M IPAKTUYECKOE  NPUMEHECHHE:
MOJINUITHUKY, IBKEHNE HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHepUUH.

CpaBHEHHE MacC B3aMMOJACHCTBYOIIMX TEIL.

Bropoi 3akoH HeroTona.



N3mepenne cuil.

CnoxxeHue Cuil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT AehopMaIiiu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MTOIBEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIBKEHUS.

VY cioBust paBHOBecUs TBEPAOro Tea. Buibl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

N3yuenue aBmxkeHus: Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOLIMX B
MPY>KUHE U PE3NHOBOM 00pasiie, OT UX Je(POpMaIIHH.

Hccenenosanue yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh
BpAILICHHUS.

Tema 3. 3aKkonsl coxpanenus 6 mexanuke

NMnynbc MarepuaibHOM TOUKHM (Te€na), CUCTEMBbl MaTEpHAIbHBIX
To4yek. UMIynbc CUIIbI M1 U3MEHEHUE UMITYJIbCA TeIa. 3aKOH COXPAHEHUS
MMIyJibCa. PeakTuBHOE NBUKEHUE.

Pa6Gora cuiibl. MOIIIHOCTE CHITBL.

Kunetnueckass »sHepruss MarepuaibHO Touku. Teopema 00
W3MEHEHUH KMHETUYECKON YHEPTHH.

[TorenunanbHasgs osHeprud. [loTeHnuanpHass JHEPrus ynpyro
nedhopMupoBaHHONW TPYX)uHBI. [loTeHIManpHass SHEpPTHsl Tejla BONHU3U
MOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble W HENOTEHIMAIbHbIEe CHIbl. CBsi3b PabOTHI
HEMOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU YHEPIUU CHUCTEMBI
TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckue ycTpoucCTBa U NMPAKTHUECKOE NMPUMEHEHUE: BOIJOMET,
KONEP, NPYKUHHBIA MMUCTOJIET, JB)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE 1BMXEHUE.

[lepexo NOTEeHIUATLHON YHEPTrUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuui sxcnepumenm, 1abopamophule pabomoi

N3ydyenne aOCONIOTHO HEYNPYyroro yjaapa ¢ TIOMOIIBIO JBYX
OJIMHAKOBBIX HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsizu pabOThl CUIIbI C U3MEHEHUEM MEXaHUYECKOM
SHEPI'uM Tejla Ha IPUMEPE PACTAKEHUS PE3UHOBOIO KIyTa.



Pasznen 3. MousekyasipHast pu3nka 1 TEPMOJIMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH M UX
onbITHOE 00ocHOBaHuE. bpoyHoBckoe aBmxenue. uddysus. Xapakrep
IBWKECHUS M B3aUMOJCHCTBHUS 4YacTHI] BelecTBa. Moaenu CTpOoeHHus
ra3oB, KUJKOCTEH U TBEPABIX TEN U OOBSICHEHUE CBOMCTB BEILECTBA Ha
OCHOBE JTHUX Mozenen. Macca m pasmepsl Mojekyd. KoamyecTso
BemecTBa. [loctostHaas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ wusmepenue. lllkana
temneparyp Llenbcus.

Mopenp uaeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-
KMHETHUYECKOW TEOpHUH MJIeaJbHOTO Ta3a. AOCOIIOTHAS TeMIlepaTypa Kak
Mepa CpeHEel KHHETUYECKON SHEPIUU TEMJIOBOTO IBUKEHUS YaCTHI] Ia3a.
[llxama Temnepatyp KenbBuHa. ['a30Bble  3aKOHBI.  YpaBHECHHUE
MenneneeBa—Knaneiipona. 3akoH JlanpToHa. M3omponeccel B H1€albHOM
ra3e C TIOCTOSHHBIM  KOJMYEeCTBOM  BemlecTBa. [ 'paduueckoe
Ipe/ICTaBlIEHHUE U30IPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHuyeckue  ycTpoWcCTBa W INPAKTUYECKOE  NPHUMEHECHHE:
TepMOMETp, OapoMeTp.

Jemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHHUE  BEILECTBA,
¢dboTorpaduu MOJIEKyJl OpraHUYECKUX COSTUHEHUH.

OnbIThl 10 U PY3UN KUAKOCTEHN U ra3oB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onsita lITepHa.

OnbIThl, [10Ka3bIBAIOLIME CYLIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMO/EUCTBUSL.

Mopenp, MIUTIOCTpUpPYIOLIAs NPUPOLY [NABJICHHUS ra3a Ha CTEHKHU
cocy/a.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UAEATBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

OnpeneneHre Maccbl BO3JyXa B KIIACCHOW KOMHAre Ha OCHOBE
U3MepeHnil 00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMyd COCTOSHHS
pPa3peKEHHOrO0 Tasa.

Tema 2. Ocnoevl mepmoouHamuxku



TepmoaunamMuueckas cucreMa. Brytpennss JHEprus
TEPMOJMHAMUYECKON CHCTEMBI U CIOCOObI €€ m3MeHeHus. KommdecTBo
TEIJIOTHl U paboTa. BHYTpeHHsIs1 SHEPrus OJHOATOMHOTO HACATBHOIO
ra3za. Buael Teronepenadn: TEMIONPOBOIHOCTb, KOHBEKIUS, U3TyUYCHHE.
VYaenbHasg TEIIOEMKOCTh BemiecTBa. KoJW4YeCTBO TEIUIOTHI  IIPU
Teronepeaaye.

[lonstue 00  agmabatHOoM  mporecce.  IlepBbrii  3akoH
TepMOAMHAMUKH. [IpyMeHeHne nepBOro 3akoHa TEPMOAMHAMUKU K
uzonpoueccaM. ['paduueckas untepnperanus padoThl rasa.

Bropoii 3akoH TepmomuHamukud. HeoOparuMocTh MpOIECCOB B
MPUPOJIE.

TeruioBele MamuHbl. [IpUHIMIBL AEHUCTBUSA TEIUIOBBIX MAILIMH.
[IpeoOpazoBanusi »SHepruv B TeEIIOBbIX MamuHax. Koaddunuent
noJie3Horo Aeiicteus temioBod wmamuHbl. [ukn Kapuo wu  ero
KOO(DPUITMEHT TONE3HOTO  JCUCTBUSA. DKOJOTHYECKHUE  MPOOJIEMBI
TETJIO3HEPTETUKH.

TexHuyeckue yCcTporcTBa U MPAKTUYECKOE TPUMEHEHUE: IBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3meHeHre BHYTPEHHEH 3HEPTUU Tejla MPHU COBEPIICHUU PabOTHI:
BBUIET TIPOOKM W3 OYTBUIKA TIOJ JEWCTBHEM CXKATOTO BO3/IyXa,
HarpeBaHve d3@upa B  JIATYHHOM  TpyOke  myTéM  TpEeHHs
(BUIEOAEMOHCTpAIIHSA ).

W3meHeHne BHYTpEHHEH »JHepruu (Temmeparypel) Tena IpH
Terionepeaaye.

OnbIT o anrabaTHOMY PaCIIMPEHUIO BO3AyXa (OMbBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu mapoBoil TypOWHBI, JABUTATENS] BHYTPEHHETO CTOpaHUS,
PEAKTUBHOIO JIBUATATEIIS.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3mepenue yaebHOU TEIIOEMKOCTH.

Tema 3. Azpecamuvie cocmoanusn geuyecmea. Pazoevie nepexoovl

[TapooOpazoBanne u KoHAeHcamus. licmapeHwe W KUIEHHE.
AOcCoIOTHas ¥ OTHOCUTEJIbHAS BIAXHOCTh BO3Ayxa. HackimeHHbIi map.
VYaenbHas Temiota napooOpa3oBaHUS. 3aBHUCHUMOCTb TEMIIEpaTyphbl
KUIEHUS OT JABJICHUSL.

TBépnoe teno. Kpucramnuueckue u amopHsbie Tena. AHU3OTPOIHS
CBOMCTB KpucTauioB. JKunkue kpucramibl. COBpeMEHHbIE MaTEpHUAb.



[[naBnenne w KpucTauM3amus. YJeiabHas TeIUIoTa IUIaBJICHUS.
CyOmmmariusi.

VYpaBHeHUE TEIJIOBOTO OajaHca.

TexHuyeckue  yCTpoWCTBa W MPAKTUYECKOEC  MPUMEHEHHE:
TUTPOMETP U TICHUXPOMETP, KaJOPUMETP, TEXHOJOTUU TOIYICHUS
COBPEMEHHBIX MaTepuajgoB, B TOM UHCII€ HAHOMATEpHAIIOB, U
HaHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenne HarpeBaHus W IUIABJCHUS  KPUCTALIAYECKOTO
BEILIECTRA.

JleMoHcTpaIusi KpuCTasuioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHne 0THOCUTENBLHOM BIIaXKHOCTU BO3AYXa.

Pa3znen 4. DiaekTpoauHAMHKA

Tema 1. Inekmpocmamuka

OnekTpuzanus  Ted.  JiekTpuueckud  3apsia.  [IBa  Bupaa
ANEKTPUUYECKUX 3apsA10B. [[pOBOHUKY, TUAIEKTPUKH U MOTYITPOBOIHUKH.
3aKOH COXpaHEHUS AIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsJI0B. 3aKoH Kyiona. Toueunbit
ANEKTPUYECKUN  3apsin.  OyekTpuyeckoe mnoje.  Hanpsk€HHOCTH
AneKTprudeckoro nojs. [IpuHIuUI cynepno3uiun JIEKTPUIECKUX TOJICH.
JInHnK HANPS>KEHHOCTH 3JIEKTPUYECKOTO MOJIA.

PabGorta cun snexktpocrarnueckoro mnons. [lorenuuman. PasHocTb
noTeHIanoB. [IpOBOAHUKYN U AUANAEKTPUKHU B JIEKTPOCTATUYECKOM TOJIE.
JlusnexTpudeckas MpOHULAEMOCTb.

OnektpoéMkocTb. KoHaeHcatop.  DNEKTpPOEMKOCTh  IIIOCKOTO
KOHJICHCATOpa. DHEPrUs 3apsHKEHHOr0 KOHAEHCATOPa.

TexHuueckue  ycTpoWcCTBa W INPAKTUYECKOE  NPHUMEHECHHE:
ANEKTPOCKOIL, 3JIEKTPOMETP, SJIEKTPOCTATUYECKAS 3allMUTa, 3a3€MJICHHE
AIIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBINA ammapar, CTPYWHBIH
IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUS dJIEKTPOMETPA.

B3aumoenicTBre HA3IEKTPU30BAHHBIX TEIL.



DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

IIpOBOOHUKY B JIEKTPOCTATUYECKOM I10JIE.

DneKkTpocTaTudecKas 3auTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH  IJIOCKOTO  KOHJEHcaTtopa OT
IUIOINAAM IUIACTHH, PACCTOSHUS MEXIAY HHUMHU U AUIEKTPUYECKOU
ITPOHULIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHICHCATopa.

Yuenuueckuu sxkcnepumenm, rabopamopnule pabomol

N3mepenne 2neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exmpuyeckuit mox. Toxu 6 paznuunvix
cpeoax

ONEKTPUYECKAA TOK. YCJIOBHUS CYLIECTBOBAHHUS DIIEKTPUYECKOTO
toka. Mctounnku Toka. Cuna Toka. [IocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 7151 y4acTKa LIETIH.

DNEKTPUYECKOE  CONPOTUBIIEHUE.  YJENbHOE  CONPOTHBIICHUE
BeniecTsa. llocimenoBarenbHoe, NapalyIesIbHOE, CMEIAHHOE COCIMHEHUE
IIPOBOJTHUKOB.

Pabora snexktpudeckoro toka. 3akoH J[xoymns—JIeHna. MomniHoOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYLIAsl CHJIAa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA
ToKa. 3akoH OMa Juid MONHOM (3aMKHYTOH) JJIEKTPUYECKOW LEIu.
KopoTtkoe 3aMbIkaHue.

DNEeKTpoOHHAasi MPOBOJUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTb
CONPOTHUBJIEHUS METAJIOB OT Temrneparypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITY4YKOB.

[TonynpoBonHuku. CoOCTBEHHass M IpPUMECHAas IPOBOAMMOCTH
noyrynpoBoHUKOB. CBoiictBa p—n-nepexona. IlomynpoBoaHUKOBBIE
puOOpHI.

ONEeKTpUYECKHA TOK B pacTBOpax M paclulaBax 3JIEKTPOJIUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALNS. DIEKTPOIIN3.

Onexrpuyeckud  Tok B raszax.  CamocrosTensHBId U
HECAMOCTOATENbHBIN pa3psa. Momaus. [Lnasma.

TexHuyeckue  yCTpoOHWCTBA M IPAKTUYECKOE  IPUMEHCHHE:
amIiepmerp, BOJIBTMETD, peocrar, MUCTOYHHUKHU TOKa,
AJIEKTpOHArpeBaTe/ibHble IPUOOPBI, 3JIEKTPOOCBETUTENIbHBIE MPHUOOPHI,
TEPMOMETP  CONPOTHBIICHMS, BaKyyMHBIM JHOJ, TEPMHUCTOPBI U
(boTOpE3UCTOPHI, MOTYNPOBOJHUKOBBIN U0/, TadbBaHUKA.



Jlemoncmpayuu

N3mepenne cuitbl TOKa U HaPsKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT
JUIMHBI, TUIOLIAIA ITONIEPEYHOI0 CEYEHUS U MaTepHUaa.

CMmelaHHO€ COeTMHEHHE TPOBOIHUKOB.

IIpamoe  u3MepeHue  NIEKTpoABMXKYyIIeHM  cuibl.  Koporkoe
3aMBIKAaHME TaJIbBAHMUYECKOIO DJIEMEHTA W OLIEHKA BHYTPEHHEIO
CONPOTUBJICHUS.

3aBUCUMOCTH CONPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB IEKTPOIIUTOB.

HckpoBoit paspsa ¥ IpOBOAUMOCTb BO3yXa.

OOHOCTOPOHHSIS MPOBOAMMOCTD THOAA.

Yuenuueckuu sxkcnepumenm, rabopamopnvle pabomol

N3yuenne cMenaHHOro COEIMHEHNS PE3UCTOPOB.

WN3mepeHne 3IIEKTPOABMKYIIEW CHJIBI HMCTOYHHMKA TOKAa M €ro
BHYTPEHHETO COIPOTHUBIICHUS.

HabutoieHue snexrponusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenne kypca ¢usuku ©OazoBoro ypoBHa B 10 kiacce
OCYILECTBIISIETCA C YYETOM COJEPIKATEIBbHBIX MEKIPEIMETHBIX CBS3EH C
KypcamMH MaTeMaTHKH, OMOJIOTMH, XUMHHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonsamus, CBA3aHHbIE C W3YYEHHEM METOJ/IOB
HAy4YHOTO IO3HAHUS: SIBJICEHHWE, HAY4HbIH (akT, runoresa, (puznyeckas
BEJIMYMHA, 3aKOH, TEOpHsl, HAOII0ACHNUE, IKCIIEPUMEHT, MOJIETTUPOBAHUE,
MOJIEJIb, U3MEPEHHUE.

Mamemamuxa: penieHre CUCTEMbl YPaBHEHUH, TUHEHHAs QYHKIWA,
napabosia, runepoona, ux rpaQuku U CBOWCTBA, TPUTOHOMETPUUYECKUE
GyHKIIMU:  CHUHYC, KOCHHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HMX HIPOECKLUMH HA OCH
KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHn4eckoe JIBUKEHUE B )KUBOU Npupoae, 1uddysus,
OCMOC, TEIJIOOOMEH JKHMBBIX OpraHu3MOB (BHIbl TEIUJIONEpENAUH,
TEIJIOBOE PABHOBECHE), DJIIEKTPUUECKUE SIBJIEHUS B KUBOI IIPUPOJIE.

Xumus: JTUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE AaTOMOB M
MOJIEKYJI, MOJIb BELIECTBA, MOJIIpHAs Macca, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJI, JKUIKOCTEH W ra30B, JJICKTPUUYECKUE CBOKCTBA METAJUIOB,
AIEKTPOJIUTUYECKAS JUCCOLMALINS, FaJbBaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPHI, 0ApPOMETP, TEPMOMETP.



Texnonoeus: mpeoOpa3oBaHUE JIBIKEHUH C  HCIIOJIb30BAHUEM
MEXaHU3MOB, Y4Y€T TpPEHUS B TEXHHUKE, MOMIIUITHUKH, HCIOJIb30BAHUE
3aKOHA COXpPAaHEHHUsI UMITyJIbca B TEXHUKE (pakeTa, BOJOMET U JIpyrue),
JBUTATEIb BHYTPEHHETO CropaHusi, napoBas TypOuHa, OBITOBOM
XOJIOMWJIbHUK, KOHIUITMOHEDP, TEXHOJOTHH TIONYYECHHS COBPEMEHHBIX
MaTepuajioB, B TOM 4YHUCJIE€ HAHOMATEpUAJIOB, W HAHOTEXHOJOTHUU,
AIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KCEPOKC,
CTpYHHBIH MIPUHTED, AIIEKTPOHArpeBaTeIbHbIC puoOOPHI,
AIIEKTPOOCBETUTEIIbHBIE MPUOOPHI, rajbBaHUKA.

11 KITACC

Pa3znen 4. DiaekTpoauHAMHUKA

Tema 3. Mazcnummnoe none. In1eKmpoMacHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHL. B3anMOAEHCTBUE MOCTOSIHHBIX MAarHHUTOB.
MaruntHoe nosne. Bekrop wmarauTHOM — MHAyKuuu. IIpuHnmn
CyNEpPHO3MLIMM MArHUTHBIX TOJIEW. JIMHUM MAarHUTHOW WHAYKUUU.
KapTtrna nuHUI MarHiTHOW WHAYKIIUU TTOJISI TOCTOSIHHBIX MATHUTOB.

MaruuTtHO€ 1osie MpOBOAHMKA ¢ TOKOM. KapThHa TMHANW MHIYKIUU
MarHATHOTO TIOJISI JUIMHHOTO IIPSAMOrO IIPOBOAHUKA M 3aMKHYTOIO
KOJIBLIEBOIO MPOBOJHUKA, KaTylKu ¢ TokoM. OmnbeiT Opcrena.
B3anmoneiicTBre MPOBOAHUKOB C TOKOM.

Cuia Amniepa, €€ MOAYJIb U HAaIPaBJICHUE.

Cuina JlopeHnua, e€ MOyJib U HarpaBiieHUE. J[BUKEHHE 3apsKeHHOM
YaCTULIBI B OAHOPOJHOM MarHUTHOM nojie. Pabota cumsl Jlopena.

SlBnenne  aneKTpOMarHuTHOM  WMHAYKOUU. [loTOok  BekTopa
MAarHuTHOW WHAYKIUU. OJEKTPOABUXKYIAS CUJIAa HWHAYKIUU. 3aKOH
AIEKTPOMAarHuTHOM MHAyKIuu Papanes.

BuxpeBoe a3ieKTpHueckoe ToJie.  DJEKTPOABWXKYIIAs  cuja
MHIYKLIHWHU B MTPOBOAHUKE, ABHKYLIEMCS MOCTYNATEIbHO B OJHOPOIHOM
MAarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHOyKTUBHOCTh. SIBJI€HME CAMOMHIYKUWU. OJEKTPOJBUKYILAS
CUJIa CAMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.



TexHuyeckue  yCTpoOHMCTBA M IPAKTUYECKOE  NIPUMEHCHHE:
MOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMATrHHUTBHI, 3JIEKTPOIBUTATEIb,
YCKOPHUTEIH AIEMEHTAPHBIX YaCTUL, MHAYKIMOHHAS M€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO ITy4YKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TTOJIS.

BzaumopericTtBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHa Ha MOHBI DJIEKTPOJIUTA.

SIBneHne 3MEKTPOMAarHUTHOM MHIYKIHH.

[IpaBuno Jlenua.

3aBUCHUMOCTb DJEKTPOJABHKYIIEH CHUJIbl MHIYKIUU OT CKOPOCTH
MU3MEHEHUSI MArHUTHOTO MTOTOKA.

SIBneHne caMOMHIyKIWH.

Yuenuueckuui sxcnepumenm, nabopamophule pabomol

N3ydeHne MarHuTHOTO MOJsl KaTYIIKU C TOKOM.

Hccnenoanue neicTBUsS NOCTOSHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKLIHUH.

Paznen 5. Kosie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE KOJICOAHUSA

KonebarensHast cucrema. CBOOOIHBIE MEXAaHMYECKHUE KOJIEOAHMS.
apmonnueckue konebanms. Ilepmonm, wacrora, ammautyna u  (dasa
koneOanuil. [lpyXuHHBI MasTHUK. MareMaTudecKkuil  MasTHHK.
YpaBHeHue rapmMoHUYecKux kosieOanuii. IlpeBpailieHne >HEpPruv MNpu
rapMOHUYECKHUX KOJICOAHMSIX.

KoneGartenbupiii  koHTYp.  CBOOOIHBIE  DJIEKTPOMArHUTHBIC
KoJieOaHUsI B HACATILHOM KOJICOATEIIPHOM KOHTYpEe. AHAJOTUS MEXKIY
MEXaHUYECKUMHU U JJEKTPOMarHUTHBIMH KosieOaHusiMu. Dopmyna
TomcoHna. 3aKkoH COXpaHEHHS PHEPIHMM B HUJCaTHLHOM KoJjieOaTeabHOM

KOHTYPE.
[IpencraBienne o 3aTyxaroumux KoJjieOaHUSX. BbIHYyXIEHHbIE
MEXaHUYECKUE Kosie0aHusl. Pe3onanc. BriHyX1€HHBIE

AJIIEKTPOMATHUTHBIE KOJIEOAHUS.

ITepemennsiii TOK. CHHYCOUATBHBIA TEPEMEHHBIN TOK. MOIITHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTY/THOE U JIEUCTBYIOIIEE 3HAUYCHHUE CUJIbI TOKA
Y HAIIPSIKCHUSL.



Tpanchopmarop. IlpomsBoactBo, mnepenada U moTpeOIeHHE
ANEKTPUYECKOM BSHEPruM. OKOJOTMYECKUE PHUCKH MpPU IMPOU3BOACTBE
anekTposHepruu. KynbTypa  MCHONB30BAaHUS  BJIEKTPOIHEPIMU B
MOBCETHEBHOM KU3HM.

TexHuyeckue  yCTpoHWCTBA M IPAKTUYECKOE  IPUMEHECHHE:
ANEKTPUYECKUN 3BOHOK, TIEHEpaTop IEPEMEHHOI0 TOKa, JIMHUU
AJEKTpoIIepeaay.

Jlemoncmpayuu

UccnenoBanue nmapaMeTpoB KosieOaTeaIbHOM cUCTeMbl (ITPYKUHHBIN
WJIM MaTEMaTUYECKUI MAsTHHK).

Hab6nronenue 3aTyxarommx KojaeOaHmii.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJCOaHUH.

Habmronenue pe3oHaHca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcummiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa W HAIPSKEHUS OT
BPEMEHH) JJIs1 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Pe3oHanc 1pu  1mOCNENOBATENBHOM  COEIMHEHUU  PEZUCTOPA,
KATYIIKU UHAYKTUBHOCTH U KOHJEHCATOPA.

Mopenb TMHUY JIEKTPONEPEAAUH.

Yuenuueckuui sxcnepumenm, 1abopamophule pabomoi

HccnenoBanue 3aBUCHMOCTH MEpUOJIa MajbIX KoyieOaHU rpy3a Ha
HUTHU OT JJINHBI HUTH U MAaccChl Tpy3a.

HccnenoBanne mepeMEHHOr0 TOKA B LIENM M3 IOCIEAOBATEIBLHO
COEIMHEHHBIX KOH/ICHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmpoMaZHUMHbIE 6OIHbL

MexaHnueckue BOJIHBI, YCIOBHS pacnpoctpaHenus. [lepuon.
CkopocTh  pacmpocTpaHeHUss W JJivHA BOJIHBL —llomepeunsie u
POJ0TbHBIE BONHBL. HTEepdepenns u nudpakiuns MeXaHUMUeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3Byka. Bricora Tona. TemOp
3BYyKa.

DJIEKTPOMarHUTHBIE BOJIHBI. YcnoBus U3IIyYEHUS
BJICKTPOMArHUTHBIX BOJIH. B3anmHuas opueHrauust BektopoB E, B, V B
ANEKTPOMArHUTHOM  BosiHE. (CBOMCTBA  ANEKTPOMATHUTHBIX  BOJIH:
OTpakeHUe, MpeIoMJICHHEe, MosApu3anus, Audpakuus, uHTepdEepeHIIHs.
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3MeKTPOMAarHUTHHIX BOJIH. [I[puMeHEeHNE ANeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHUMITBI pagUOCBs3H U TeNEBUAEHUS. Paguonokanms.



DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEbI.

TexHuyeckue  yCTpOHMCTBA W IPAKTUYECKOE  IPUMEHECHHE:
MY3bIKaJIbHbIE NHCTPYMEHTBI, YJIbTPa3ByKOBasl IUATHOCTUKA B TEXHUKE H
MEIUIMHE, pajap, paJiuONpUEMHUK, TEJIEBU30p, AaHTEHHa, TeaedoH,
CBY-neus.

Jemoncmpayuu

OOpa3oBanue W PACHPOCTPAHCHUE IOMEPEUHBIX W MPOIOIBHBIX
BOJIH.

Konebiromeecs Teno kKak UICTOYHUK 3BYKa.

Hab6nronenue otpakeHus: M MPeTOMIICHHS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepenimm u qudpakiny MEXaHUIEeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnrogenue CBsI3W TPOMKOCTH 3BYyKa W BBICOTHI TOHAa C
aMIUTATYIOM M 4acTOTON KoJieOaHUM.

UccrnenoBanne CBOWCTB AIEKTPOMArHUTHBIX BOJH: OTPakKEHUE,
MpesIoMJICHUE, TOJspu3aus, Tudpakiys, HHTepdEepeHITHs.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMoanHEHOE pacnpOCTpaHEHHE CBETA
B OJIHOpOoAHOM cpene. JIyu cBera. ToueyHbId HCTOYHUK CBETA.

OtpaxeHue cBeTta. 3akoHbl oOTpaxkeHus cBera. llocTpoenue
M300paXeHH B MJIOCKOM 3€pKaJe.

[Ipenomnenue cBeta. 3aKOHBI MPEJOMIICHUSI CBeTa. AOCONIOTHBIM
nokasarenp  npeimomseHusa.  [lolHoe — BHyTpeHHee  OTpa)KeHHe.
[IpenenpHbIM yroa NOJHOIO BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro cBera. LBer.

Cobuparonue u paccerBaroniye JuH3bl. ToHKas nuH3a. DOKyCHOE
pacCcTossHME M ONTHYECKas Cwia TOHKOW JmH3bl. [locTpoeHue
M300paKeHN B CcOOMparomux MW paccewBaromux JmH3ax. dopmyna
TOHKOM JWH3BI. YBEJIIMUCHUE, TaBaeMOE€ JUH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass ontuka. UWutepdepenumss  cBera.  KorepeHTHbie
UCTOYHUKHU. YCIIOBUA HAONIOJIEHUS MAaKCUMyMOB W MHUHHUMYMOB B
UHTEPPEPEHITMOHHOW KapTHHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakus  cBera.  JudpakuuonHas  pemérka.  YcCIoBHE
HAOJIIOICHUSI TJIABHBIX MAaKCHUMYMOB MpPHU MaJ€HUH MOHOXPOMATHYECKOTO
CBeTa Ha AUPPAKIMOHHYIO PEIIETKY.

ITonspusanus ceera.



TexHuyeckue yCTpOMCTBA M IPAKTHUYECKOE NIPUMEHEHME: OYKH,
nyma, (oToanmapar, MPOSKIMOHHBIN amnmapar, MUKPOCKOI, TEJIECKOII,
BOJIOKOHHASI OTNITUKA, TU(PAKIIMOHHAS PEHIETKA, TTOJSIPOUI.

Jlemoncmpayuu

[IpssMonuMHEHOE pacnHpOCTpaHEHHUE, OTPAKECHUE U IPEIIOMIICHUE
cBeta. OnTudyeckue npudopkl.

[TomHO€ BHYyTpEHHEE OTpakeHue. Mozenb CBEeTOBOA.

UccnenoBanue cBONWCTB N300paKeHUMN B JIMH3aX.

Mogenu MuKpocKomna, TeJIECKOna.

Hab6nronenue natepdepenimm cpeTa.

Hab6nronenue nudpaxiuu ceera.

HabGnronenue nucnepcuu cBera.

[Tonyuenue cnekTpa ¢ MOMOLIBIO TPU3MBL.

[Tonydenue ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipusamnum cBeTa.

Yuenuueckuui sxcnepumenm, nabopamophule pabomol

N3mepeHne nokazaresis NpeaoMIEHUs CTEKIIA.

UccnenoBanue CBONWCTB N300payKeHUMN B JIMH3aX.

HabGnronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI crIeHAJIBHON TEOPHH OTHOCUTEIbHOCTH
['paHuIbl NPUMEHUMOCTH Kiaccuueckoil MexaHuku. IlocTymatsl
CHELMAJIbHOM TEOPUU OTHOCHUTEIBHOCTU: HWHBAaPUAHTHOCTb MOJYJIA
CKOPOCTH CBETA B BAKyyMe€, IPUHLUIT OTHOCUTEIbHOCTH DUHIITEMHA.
OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU H
COKpAlEHUE JUIUHBI.
DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13b Macchl C 3HEPrUEN U UMITYJIbCOM PEISATUBHUCTCKON YaCTHULIBIL.
DHeprus NoKosl.

Paznen 7. KBanToBasi pusuka

Tema 1. Dnemenmolt K6AHMOBOI ONMUKU

®oronsl. Dopmyna [Inanka cBs3u 3Heprun PoTOHA C €TO YaCTOTOM.
DHeprus ¥ UMIyJIbC POTOHA.

OtkpeiTue u uccneaoBanue Gororddexra. OnbiTel A. I'. Ctonerona.
3akonbl ¢oTtodddekra. YpaBHeHue OWHIITeHHA 11 GoToddhdeKTa.
«Kpacnas rpanuna» ¢porosddexra.

JlaBmenne cBeta. OnpiTel [1. H. JIeOenena.



XHUMHUYECKOE IEHCTBUE CBETA.
TexHuyeckue  yCTpOHMCTBA W IPAKTUYECKOE  IPUMEHECHHE:
(dhoToaiemeHT, GOTOAATUHK, COJTHEUHAs OaTapesi, CBETOAUOI.
Jlemoncmpayuu
®otorh(PexT Ha yCTaHOBKE C IIMHKOBOU MJIACTUHOM.
UccnenoBanue 3akoHOB BHeMHETo (poTodddekra.
Ceeroauo.
Conueunast 6arapes.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. Onwitel Pezepdopaa mo paccesHuio o -
yactun. [Inmanerapnas monens aroma. Ilocrynatelr bopa. Mznydenue n
MoTJIoNIeHre (POTOHOB MpHU MEPEXo/Ie aTOMa C OAHOTO YPOBHS SJHEPTUU Ha
npyroi. Buasl criektpoB. CHEKTp YPOBHEN SHEPIrUU aTOMa BOJIOPOA.
BonHoBbie cBolicTBa yactull. Bonubl e bpoiins. KopnyckymnsapHo-
BOJIHOBOM AyaJIU3M.
CHOHTaHHOE U BBIHYKJICHHOE U3Ty4YCHHUE.
TexHuyeckue  ycTpoWcTBa W INPAKTUYECKOE  NPHUMEHECHHE:
CHEKTpalIbHBIA aHaIu3 (CIIEKTPOCKOI), J1a3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mopuens onsita Pesepdopra.
Onpenenenre JUIMHBI BOJHBI JIa3epa.
HabGnronenue nuHelyaThIX CIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuui sxcnepumenm, nabopamophule pabomoi
Hab6nronenue nuHeiyaToro CekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTHI, JOKa3bIBAIOIIUE CJIOKHOCTh CTPOEHUS sapa.
OtkpeiTHe panuoaktuBHOCTU. OmbIThl Pesepdopma mo ompemeneHuro
cocTaBa paauvoakTuBHOrO m3nmyudeHus. CoiicTBa anbda-, 6eTa-, ramma-
u3llydeHus. BivsiHrue paauoakTHBHOCTH HA KUBbIE OPTAHU3MBI.
OtkpbiTHE TpOoTOHa U HeuTpoHa. HykioHHas wMonens sapa
I'eiizenbepra—Banenko. 3apsya sapa. MaccoBoe uucio sjpa. M30Torsbl.
Anbda-pacniaf. DIEKTPOHHBIH U TO3UTPOHHBIM OeTa-pacma.
["'amma-u3nyuenue. 3akoH paJIMOAKTUBHOIO pacnaja.
DHeprus CBsi3U HYKJIOHOB B siipe. SnepHbie cuiibl. JledeKT macchl
anapa.
SnepHblie peakuuu. [leneHrue u CUHTE3 AAED.



SAnepupiii  peaktop. TepmosimepHbiii  cuHTe3. [Ipobnembr u
MEePCIIEKTUBBI SIACPHOU PHEPreTUKU. DKOJOTMUYECKUE ACHEKThI SIAECPHOU
DHEPIreTUKH.

DneMeHTapHble YacTUIlbl. OTKPBITHE NO3UTPOHA.

MeTonp! HaOJIIONCHHS U PETUCTPAIIUN SJIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTAbHBIE  B3aUMOJNCUCTBUSA. EAMHCTBO  (U3HYECKOM
KapTHUHBI MUPA.

TexHuyeckue yCcTporucTBa U MPAKTUYECKOE MTPUMEHEHUE: I03UMETD,
Kamepa BuiibcoHa, siiepHbIil peakTop, aToMHast 0oM0a.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIIUX YACTHIL.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusim).

Pa3pnen 8. DiieMeHTBI aCTPOHOMMH M ACTPOPU3UKH

Oranbl pa3BuThs acTpoHOMUH. [IprKiIaqHOE 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3nmHoro Heba. Co3Be3qus, spkue 3BE3MbI, IJIAHETHI, UX
BUIMMOE JIBUKCHUE.

ConnHeuHas cucrema.

Connue. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun CosiHIA H
3BE34.  3BE3NBI, KX OCHOBHBIE  XapakTepUCTUKU. [[narpamma
«CHEKTPAJIbHBIA ~ KJAacC  —  CBETUMOCTb».  3BE3NBI  TJIaBHOU
MIOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTB» I 3BE3[
[JIaBHOW  TOCJIENOBATEIIbHOCTU.  BHYTpeHHee  CTpOeHHE  3BE3L.
CoBpeMeHHbIE TPEACTABIICHUS O MPOUCXO0XKACHUH U 3BoItounu ConHua u
3BE31. DTanbl )KU3HU 3BE3]I.

Mineunsin Ilyte — nama [anaxktuka. I[lomoxenne u nBHKEHHE
Connna B lamaktuke. Tunbl ramaktvk. PangvoralakTuku W KBasapsbl.
YépHbie AbIPHI B ApaxX TaJIaKTHUK.

Bcenennas. Pacimupenue Bceenennoit. 3akon Xa00ma. Pasoeranue
ranakTuk. Teopust bonbioro B3peiBa. PEMMKTOBOE U3ITyUeHHE.

MacmrabHas ctpykTtypa Beenennoil. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMH.

Yuenuueckue nabnrooenus

HaGnrogenuss HEBOOPYKEHHBIM — IJIA30M € HCMOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIIOKEHUHN OISl OMpEAeNICHUs] MOJI0KEHUS HEOECHBIX



OOBEKTOB Ha KOHKPETHYIO [aTy: OCHOBHbIE co3Be3fusi CeBepHOro
HONyIIapus U IpKUE 3BE3IBL.

Habmronenus B Teneckon JlyHbl, mianeT, Mieunoro Ilytu.

O06o01maoIee NOBTOPEHUE

Ponp ¢usuku u acTpOHOMHH B SKOHOMUYECKOU, TEXHOJIOTHIECKOM,
COLIMAJIbHOW M 3THYECKOH chepax AesTeIbHOCTH YeI0BEKa, POJIb U MECTO
(GU3MKN ¥ aCTPOHOMHUHU B COBPEMEHHOW HAy4YyHOW KapTHHE MHUpa, pOJib
¢usnyeckoil Teopurd B (POPMHUPOBAHMHU MPEACTABICHUN O (U3UYECKOU
KapTUHE MHUpPA, MECTO (PU3NYECKOM KapTUHBI MHUpa B OOLIEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenune kypca Qusuku ©OazoBoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YYETOM COJEPKATEIbHBIX MEKIPEIMETHBIX CBS3EH C
Kypcamu MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBS3aHHBIE C H3YYCHHEM METOOB
HAy4YHOTO IO3HAHUS: SIBJICHHE, Hay4YHbIA (akT, rurmoresa, pusmueckas
BEJIMYMHA, 3aKOH, TEOpUs, HAOIIOIEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHUE,
MOJENb, U3BMEPEHHUE.

Mamemamuxa: peuieHue CHUCTEMBI YPaBHCHUMU,
TPUTOHOMETPHUUECKHUE (PYHKIMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'EHC,
OCHOBHOE TPUT'OHOMETPUYECKOE TOKIECTBO, BEKTOPBI M UX IMPOECKLIUH Ha
OCHM KOOpIMHAT, CJIOKEHHE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTAPHBIX
GyHKUMA, TpU3HAKK MOA00MS TPEYroJbHUKOB, OIpEAesieHHEe IUIOaau
IIOCKUX GUryp u o0bEma Ted.

buonocus:  dnmekTpudeckne  SABIEHMS B JKMBOM  IIpUpPOJE,
KoJeOaTeNbHbIE JBUKEHUS B JKMBOW MPHUPOAE, ONTHYECKUE SIBJICHUS B
KUBOU MPUPOJIE, IEUCTBUE PAJUALINH HA )KUBBIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINUECKasl CTPYKTypa
TBEPABIX TEJ, MEXaHU3MBbl O0pa30BaHUA KPHUCTAJUIMYECKON pEIETKH,
CIEKTPAJIbHBIN aHAIIN3.

l'eoecpagusa: marHuTHble TONOCA 3EMIIH, 3aJIEKU MArHUTHBIX Py,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKa3aHUE 3eMJICTPSICCHU.

Texnonocus: TMHUM DIIEKTpONIEPENAY, TEHEPATOP IEPEMEHHOTO TOKA,
ANEKTPOABUTATENb, WHAYKLIHWOHHAS II€4b, paaap, paavuoNpUEMHUK,
TEJEBU30p, aHTeHHa, TenepoH, CBY-neub, MpOEKIMOHHBIN anmapar,
BOJIOKOHHAsI ONITUKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO ®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA30BAHUA

OcBoenne yuebHOro mnpeamera «Du3nka» Ha YpPOBHE CPEAHETO
obmero oOpazoBanus (0a30BBIM  YpPOBEHb) JOJDKHO OOECIICUUTH
JTOCTHKECHHE CIICAYIONINX JTUIHOCTHBIX, METAMIPEIMETHBIX U TIPEIMETHBIX
00pa30BaTeNbHbIX PE3YyIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATBI
JIM4HOCTHBIE PE3YNbTAaThl OCBOCHUS yueOHOTO npeamera « Du3nkay

JOJDKHBI ~ OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTh  OOYyYaroluXcs
PYKOBOJICTBOBAThCSI CHOPMUPOBAHHON BHYTPEHHEH MO3UIMEH JINYHOCTH,
CUCTEMOM  ILIEHHOCTHBIX OpPHUEHTAllMid, MO3UTUBHBIX BHYTPEHHUX
yOeXIeHUH, COOTBETCTBYIOIINX TPaaULIOHHBIM LEHHOCTSIM
poccuiickoro oOIecTBa, pPACIIUPEHUE >KU3HEHHOIO ONbITa W OIbITa
NEATEIBHOCTH B MPOLIECCE pealr3alydyd OCHOBHBIX HAIlPaBJICHUU
BOCITUTATEIbHOM JIEATEIbHOCTH, B TOM YHUCIIE€ B YACTU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3UIIMU OO0Yy4arolIerocss Kak
AKTUBHOT'O U OTBETCTBEHHOI'O YI€HA POCCUICKOro 00IEeCTBA;

NPUHITHE TPAIULIUOHHBIX OOIIEYETOBEYECKUX TYMAaHUCTHUYECKUX U
JEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTM COBMECTHYIO JEATEIBHOCTh B HHTEpECAx
IpaXJAHCKOTO  OOIIeCTBa, Y4yacTBOBAaTb B CaMOYIPAaBJIEHUU B
o0pa3zoBaTenbHON OpraHu3aluy;

YMEHUE B3aWMOJEHCTBOBAaTh C COLMAIBHBIMA HMHCTHUTYTaMU B
COOTBETCTBUH C UX PYHKIHMSIMH U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOW NEATEIBHOCTH;

2) NATPUOTHYECKOI0 BOCITUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUUCKOW TPAXKIAHCKOW WICHTHYHOCTH,
MaTPUOTHU3MA;

LEHHOCTHOE  OTHOLIEHHWE K TOCYJAapCTBEHHBIM  CHMBOJAM,
JOCTHXKEHUSIM POCCUUCKHUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

cOPMUPOBAHHOCTh ~ HPABCTBEHHOI'O  CO3HAHUSA,  ITUYECKOTO
MOBEJCHUS;



CIIOCOOHOCTh OLIEHUBATh CHUTYalMI0O W NPUHUMATh OCO3HAHHBIE
pElIeHUs, OPHEHTUPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJIE B I€ATEIILHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIJa B IOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TETHYeCKOr0 BOCTIUTAHUS:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs ICTETHKY HAyYHOTO
TBOPYECTBA, IPUCYLIETO (PUZNUECKON HAYKE;

5) Tpy10BOI0 BOCIIMTAHMS:

UHTEPEC K pa3inyHbIM chepam MpophecCHOHAIbHON JIEITENbHOCTH,
B TOM YHCJI€ CBS3aHHBIM C (PU3MKOW M TEXHHUKOW, YMEHHUE COBEpIIATh
OCO3HaHHBIM  BBIOOp  Oyaymieil mpodeccun W peanr30BBIBATH
COOCTBEHHBIE KU3HEHHbIE TUTAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00Pa30BaHUIO U caMOOOPa30BaHUIO B
00nacTu (GU3HMKHU HA POTSHKEHUU BCEH KU3HH,

6) 3K0/10rM4ecKOro BOCIUTAHUS:

c(OPMUPOBAHHOCTh  JKOJOTHYECKOW  KYJIbTYpbl,  OCO3HAHHE
IJ1I00aJIBHOTO XapakTepa 3KOJOTHYECKHUX MPo0em;

IUTAHUPOBAHUE U OCYIIECTBICHHUE JICHUCTBUN B OKpYyKalolleh cpese
Ha OCHOBE 3HaHUS 1IeJIel YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA;

pacumpeHue OIIbITA JeSITeIbHOCTH AKOJIOTHUECKOM
HAIPAaBJIEHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUH MO (PU3HKE;

7) IEHHOCTH HAYYHOT O MO3HAHMS

c(hOpMHUPOBAHHOCTh MUPOBO33pPEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUECKON HAYKHU;

OCO3HAaHWE IIEHHOCTH HAyYHOM JEATEeIbHOCTH, TOTOBHOCTH B
npouecce  M3ydeHHs  (U3UMKU  OCYHIECTBJISATH  MPOEKTHYID U
UCCJIeI0BATENbCKYIO JIEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA
ba3oBble Jlornuyeckue JaeicTBUA:
CaMOCTOSITeNIbHO (POpMYJTUPOBaTh M aKTyallM3UPOBaTh MPOOIIEMY,
paccmarpuBaTh €€ BCECTOPOHHE;
ONPENETATh LUEIU ICATEIbHOCTH, 3a/1aBaTh MapaMETPbl U KPUTEPUU
X JOCTHXKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH M IMPOTHUBOPEYHS B PACCMATPUBAEMBIX
(hU3NYECKUX SBICHUAX;



pa3pabaTheiBaTh IUIaH pEIICHHWs MPoOJEeMbI € y4E€TOM aHaImM3a
MMEIOIINXCS MaTePUATBHBIX M HEMATEPHUAIILHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHHBATh COOTBETCTBHE
pE3yNIbTAaTOB LEJISIM, OLIEHUBATH PUCKH TTOCIIECTBUHN 1EeATEeIbHOCTH;

KOOPJIMHUPOBATh W BBHIMIOJHATH Pa0OTy B YCJIOBHSX peaIbHOTO,
BUPTYQJILHOTO 1 KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBaTh KPEATWBHOE MBINIJICHUE TIPU PEHICHUH JKU3HEHHBIX
poOJieM.

Ba3oBnle ncciieqoBarejbcKue JeHCTBUSA:

BIIAJICTh HAYYHOM TEPMHUHOJOTHEH, KIIOUEBHIMU TOHITHSIMHU H
MeToJIaMu (PU3UYECKON HAYKU;

BIIQ/ICTh HAaBBIKAMU yYE€OHO-MCCIIEIOBATEILCKOW W MPOSKTHOMN
ACeSTEILHOCTH B 007acTH (DU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pelIeHHus 3a1ad  (pu3udeckoro
coJiepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METOIOB TTO3HAHUS;

BIIAJICTh BUJAAMH JCATEIHHOCTH IO TOJYYSHUIO HOBOTO 3HAHUS, €TO
MHTEPIPETAlMY, TPeoOpa3oBaHUI0O W TPUMEHEHUIO B  Pa3IMYHBIX
y4eOHBIX CUTYaIUsAX, B TOM YHCIEC TIPU CO3/IaHUU yUEOHBIX MPOEKTOB B
obnactu PU3MKY;

BBISIBIIAITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3W W aKTyaJIM3UPOBATH
3a/1auy, BBIJBUTATh TUMOTE3y €€ perIeHUs, HaXOAUTh apTyMEHTHI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEP)KJICHHUH, 3aaBaTh MapaMeTpbl U KPUTECPHUH
peIIeHNS;

aHATM3UPOBATH TOJIYYCHHBIC B XOJ€ PEIICHUS 3a7a4d PE3yJIbTaThl,
KPUTUYECKH OIEHUBATHh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE
B HOBBIX YCJIOBUSIX;

CTaBUTh U  (GOpMyJIHMpOBaTh  COOCTBEHHBIE  3aJa4ydl B
00pa3zoBaTenbHOM NEITEILHOCTH, B TOM YUCJIE MPU N3YYEeHUN HUBUKU;

JaBaTh OIIEHKY HOBBIM CHUTyaIlusiIM, OIICHWUBATh MPUOOPETEHHBIN
OTIBIT;

yMETh MEPEHOCUTHh 3HAHUSA MO (PU3UKE B MPAKTUYECKYIO 00JIACTh
KHU3HEACSITEILHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC WJICH, TpEIJiaraTh OPUTHHAIBHBIC TMOIXOIbI H
peIIeHNS;

CTaBUTh MPOOJIEMBI M 3aJa4yH, JOMYCKAIOIINE albTCPHATHUBHEIC
pEIICHUSI.

Pabora ¢ nunopmanmeii:



BJIQ/JIETh HAaBBIKAMU MOJYy4YCHHs HHPOpMAuu  (HU3HUECKOTO
COoepKaHUsl M3 HCTOYHUKOB pPa3HbIX THUIOB, CAMOCTOSATEIBHO
OCYUIIECTBJISATh TOUCK, aHaIW3, CHCTEeMAaTH3allUI0 U WHTEPIPETALHUIO
uH(pOpMAaIUKU Pa3IMYHbIX BUIOB U (DOPM MpeICTABICHUS;

OLIEHHBATh JOCTOBEPHOCTh UH(OpMALINH;

MCIIOJIb30BaTh CPE/ICTBA MH(OPMALIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PEUICHUM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX H
OpraHU3allMOHHBIX 3aJady C CcoOJIoJIeHHeM TpeOOBaHUN 3PTrOHOMMKH,
TEXHUKH O€30MacCHOCTH, TUTHEHBI, PECypcOCOEpeKeHUs, MPaBOBBIX U
ATHUYECKUX HOPM, HOpM MH(OPMALIMOHHON O€30MMacCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COAEPKAHHUA B  PA3IUYHBIX
¢dbopmarax ¢ y4€ToM Ha3zHayeHUS MH(OpPMALMU U LIENEBOM ayAUTOPHH,
BbIOMpAs ONTUMAIBHYIO (OPMY MPEACTABICHUS U BU3yaIU3al1U.

KoMMyHuKaTHBHBIE YHHBepcaIbHble YueOHbIe JeliCTBUSA:

OCYILECTBIISITH OOIICHHE Ha ypoKax (PU3MKU U BO BHEYPOUHOIL
JESTEIbHOCTH;

pacrno3HaBaTh MPEANOCHIIKA KOHQIMKTHBIX CUTyallMi U CMSAIr4YaTh
KOH()JIMKTBI;

pa3BEPHYTO U JIOTUYHO U3Jaratb CBOIO TOYKY 3pEHHS C
MCIIOJIb30BaHUEM SI3bIKOBBIX CPE/ICTB;

INOHMMAaTh U HCHOJB30BAaTh IpPEUMYyLIECTBA KOMAaHIHON W
UH/IMBUIyaJIbHOI pa0oTHI;

BbIOMpATh TEMATHUKYy W METOAbl COBMECTHBIX IEHCTBHI ¢ y4€ToM
OOIINX UHTEPECOB M BO3MOXKHOCTEH KaX/I0T0 4JieHa KOJIJICKTHBA,;

NPUHUMATh LEIH COBMECTHOW IEATEIbHOCTH, OPraHU30BbIBaTh U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIAH
NEUCTBHUM, pacOpeAcnsaTb pPOJIM C YYETOM MHEHHM YYaCTHUKOB,
00Cy’XIaTh pe3yJIbTaThl COBMECTHOW PadOTHI;

OLICHMBAaTh KAaueCTBO CBOET0 BKJIaJa U KaXION0 YYacTHHKA
KOMaH/1bl B OOIIMI pe3yabTaT MO pa3pad0OTaHHBIM KPUTEPUSIM;

[peiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEH C MMO3ULIMU HOBU3HBI,
OPUTHHAIBHOCTHU, MPAKTHYECKOI 3HAUMMOCTH;

OCYIIECTBIISITh  MO3UTHBHOE  CTPATETHYECKOE  IOBEJACHHE B
pa3IMYHBbIX CHUTYalUsX, HPOSIBISATH TBOPUECTBO U BOOOpak€HHUE, ObITh
MHUIMATHBHBIM.

PerynsiTuBHbIe yHHMBepcaJbHble Y4eOHbIe AeHCTBUS



Camoopranusanus:

CaMOCTOATENIbHO OCYILIECTBISATh MO3HABATEIbHYIO JIEATEIBHOCTh B
obmact ¢GU3MKKM U aCTPOHOMHH, BBIABIISITH MPOOJIEMBI, CTaBUTh U
(dbopmynupoBaTh COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENIbHO ~ COCTaBJISITh IUJIAaH PEIICHHS PACUETHBIX U
KAueCTBCHHBIX 3aja4, IUJIaH BBIMOJHEHUS TPAKTUYCCKON pabdOThl C
Y4ETOM HMMEIONIUXCS  PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEANIOYTEHUM;

J1aBaTh OIIEHKY HOBBIM CUTYaI[UsIM;

pacmMpsiTh pPaMKHd Y4YEOHOTO TMpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTCHUN;

JiejaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTth Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

Ccoco0CTBOBaTh (OPMUPOBAHHIO U TPOSBICHHUIO OJPYAMUINUA B
obOnactu (PU3MKK, TOCTOSHHO TMOBBIIIATH CBOM 00pa30BATENbHBIA U
KYJbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAIbHBI HHTEJJIEKT:

7aBaTh OIIEHKY HOBBIM CHUTYalMsIM, BHOCHTb KOPPEKTHUBBHI B
NEeATENbHOCTh, OEHUBATH COOTBETCTBUE PE3YJITATOB LIETSM;

BJIQ/ICTh HABbIKAMHU I103HABATEIHHOW pPEQIIEKCHH KaK OCO3HAHUS
COBEPILIAEMbIX JIEUCTBUM U MBICIUTENBbHBIX MPOLECCOB, X PE3YIbTATOB U
OCHOBaHUI;

MCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CHUTYyallluH, BbIOOpa
BEPHOT'0 PELLIEHNUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEUIECHUS IO
UX CHU)KEHHUIO;

MPUHUMATh MOTUBBl U ApPryMEHTBl JIPyTUX TIPU  aHAJIU3e
pE3YIbTATOB JIEATEIBHOCTH;

OpUHUMATh ce0sl, MOHUMAasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M  apryMEHTbl JAPYrMX TIpU  aHaIu3e
PE3YIbTATOB JIESITENbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU.

B mpouecce OOCTHKEHHSI JIUYHOCTHBIX PE3YJbTaTOB OCBOCHHMS
nporpamMmbl 1Mo (pu3uKe AJii YpOBHS CpPEeIHEro oOIero oopa3oBaHUs y
oOydJaroumxcsi  COBEPIICHCTBYETCS  AMOLIMOHAJBHBI  HMHTEJUIEKT,
npeanoiararmuii copMupoBaHHOCTD:



CaMOCO3HAHUS, BKIIOYAIONIIETO CIIOCOOHOCTh TIOHMUMAaTh CBOE
OMOITMOHAILHOE  COCTOSHWE,  BHJETh  HANpaBJICHUS  Pa3BUTHUS
COOCTBEHHOM SMOITMOHAIIBHOU c(Pephl, OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIUPOBAHUS, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHWE, CIIOCOOHOCTh
aJanTHUPOBATHCS K SMOITMOHAILHBIM U3MEHEHUSIM U MPOSIBIISITH THOKOCT,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTUKEHUIO
Helu W ycrnexy, ONTUMHU3M, HWHUIMATUBHOCTb, YMEHHUE JIeWCTBOBATH
HUCXOJIS1 U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIFOYAIOMICH CMOCOOHOCTh TMOHMMATh IMOIIMOHAIHHOE
COCTOSIHUE JPYTuX, YYUTBHIBATh €ro MpPH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTb K COUYBCTBUIO M COINEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATH
OTHOIICHUSI C JAPYTMMH JIIOJIbMH, 3a00THUTHCS, TPOSBISATH WHTEPEC H
paspemniath KOH(QIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K xonmy oOyuenuss B 10 kJjacce mnpeaMeTHbIE pe3ysibTaThl Ha

0a30BOM  ypOBHE  JIOJDKHBI ~ OTpaXkaTb  C(OPMUPOBAHHOCTH Y
00y4aroIuXCcsl yMEHHIA:

JEMOHCTPUPOBATh Ha TMpUMEpax pPoOJdb W MeCTO (U3NKU B
(OpMHUpPOBaHUM COBPEMEHHOW HAy4YHOM KapTUHBI MHpA, B Pa3BUTHUH
COBPEMEHHOW TEXHUKU M TEXHOJOTHM, B MPAKTUYECKOW AEATEIBbHOCTU
JIIOJICH;

VUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3MUecKux
MOJENEN: MaTepuanbHas TOYKA, HWHEpUUaJbHAs CHCTEMA OTCUETa,
a0COJIOTHO TBEPJIOE TEJNO, WACAIbHBIA Tra3, MOJENIU CTPOEHHUs Ta30B,
KUAKOCTEW W TBEPABIX TEJ, TOYECYHBIM DICKTPUYECKUW 3aps IpU
perieHnu (pu3NIeCcKuX 3a/1ay;

pacno3HaBaTh GU3MUECKUE SBIECHUS (ITPOIECCHI) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXAaHMKH, MOJIEKYJISIPHO-KMHETUUYECKON TEOpUHU
CTPOCHMSI  BEIIECTBA M JJEKTPOAUHAMHUKH:  PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE TBIKEHHE, CBOOOIHOE TaJICHHUE TEll,
JBKEHUE 10 OKPYKHOCTH, WHEPIIUS, B3auMojeicTBue Tel, nuddysus,
OpOYHOBCKOE IBIDKCHHE, CTPOCHHE JKHIKOCTEH U TBEPABIX TeI,
U3MeHeHrue oObEMa TeNl MpU HarpeBaHUU (OXJAXKACHHH), TEIJIOBOE



paBHOBECHE, MCIIAPEHUE, KOHJCHCALMs, IUIABIICHUE, KPUCTAJUIM3ALNUA,
KUIICHUE, BJIAXXHOCTh BO31yXa, IOBBIIICHUE MNAaBICHUS ra3za IpU €ro
HarpeBaHuM B 3aKPBITOM COCYZE, CBSI3b MEXKIY MapamMeTpaMu COCTOSHUS
rasza B M30IPOLIECCAX, DJICKTPU3ALMS TEN, B3AUMOICHCTBUE 3apsI0B;

OMHCHIBATh MEXAaHWYECKOE JIBIDKCHHE, HCIIONb3ys (PU3NUECKHE
BEJIMYMHBL: KOOpPAWHATA, IYTh, IMEPEMEIICHUE, CKOPOCTb, YCKOPEHUE,
Macca Tena, Cuila, WMIIYJIbC Tejla, KUHETHYECKas  JHEPTHUs,
NOTEHIIMAJIbHASI ~ DHEpPrusi, MeXaHuueckas pabdoTra, MeXaHU4YecKas
MOIIIHOCTh; MPHU OMHCAHUMU MPABWIBHO TPAKTOBATh (PU3NYECKUNA CMBICIH
WCIIOJIb3YeMbIX BEIIMYWH, WX OOO3HAYCHHSI W EIWHUIBI, HAXOIUTh
(GhOpMyIIbI, CBA3BIBAIONIUE JAHHYIO (DH3WYECKYIO BEITUYMHY C JAPYTUMH
BEJINYNHAMMU;

ONMUCBHIBATh H3YYEHHBIE TEIUIOBBIE CBOWMCTBA TEJI M TEIUJIOBBIC
ABJICHUS, UCIOJIb3ysd  (pu3nMyeckue BEIUMYMHBL:  JIABJICHHE  Tasa,
TEMIIEpaTypa, CPEAHAd KMHETUYECKAS! SHEPTUs XaOTUUECKOTO JIBUKECHUSA
MOJIEKYJI, CPEAHEKBAAPATUYHAA CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEILIOTHI,
BHYTPEHHsISI dHEeprusi, padoTa raza, KoO3(QQPUUUEHT MOJE3HOr0 IEHUCTBUS
TEIUIOBOIO  JIBUTATENsl; IpPU  ONHCAHWUU [PABWIBHO  TPAKTOBATH
(U3MYECKUN CMBICT HCMOJb3YEMbIX BEJIMYMH, HUX OO0O3HAYEHUS W
CAVHUIIBI, HAXOAWUTHh (OPMYIIBI, CBS3BIBAIOIINE MAaHHYIO (U3HUECKYIO
BEJIMYMHY C APYTHUMU BEJIUYMHAM;

ONMUCBHIBATh M3YYEHHBIE DJEKTPUYECKHE CBOMCTBA BEIIECTBA W
AIIEKTPUYECKHUE SIBJIEHUS (ITPOLIECCHI), UCTIONB3YS (PU3NYECKUE BEJIUUUHBI:
ANIEKTPUYECKUN 3apsifl, DJICKTPUUECKOE TOJIE, HANPSHKEHHOCTH ITOJIS,
MOTCHIMAJI, Pa3HOCThb MOTEHUHWAJOB;, IIPU OINWCAHWUUA IPABUIIBLHO
TpakToBaTh  (U3UYECKUH  CMBICT  HUCIOJNB3YEeMbIX  BEJIMYMH, HX
0003HAaUYEHUS U €IMHULIbI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLIUE AAHHYIO
(UBUYECKYIO BETUYHMHY C APYTHUMH BEIHYUHAMH,

aHAMM3UPOBATh (PU3WYECKUE TIPOLECCHl U SIBJICHUS, WCIOIB3YS
(du3MYecKue 3aKOHbI U TPUHIUIBL: 3aKOH BCEMUPHOTO TArotenus, I, Il u
IIT 3axkonbl HprOTOHA, 3aKOH COXpPAHEHUSI MEXAHUYECKOM DHEPTUH, 3aKOH
COXpaHEHUS HMIYJIbCA, NPUHUMUII CYNEPNO3ULUUA CHJI, HPUHLUII
PaBHOIIPAaBUSI  HMHEPLUAIBHBIX  CUCTEM  OTCUETA,  MOJEKYJSIPHO-
KUHETUYECKYK) TEOPHUIO0 CTPOEHHUS BEIIECTBA, Ta30BbIC 3aKOHbBI, CBS3b
CpeAHENd KHHETUYECKOM DJHEPIHM TEIUIOBOIO JBH)KEHHUS MOJIEKYN C
aOCOJIIOTHOM TeMIepaTypoil, MepBbId 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHMSl DJJEKTPUYECKOro 3apsiaa, 3akoH Kymona, mnpu stom



pa3ianyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro MaTeMaTHUeCKOe
BBIp@XEHUE U yCIIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPHHLMUIBI ACWCTBUS MAallUH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3nuyaTrb ycJIOBHS HUX 0€30MacHOro
MCIIOJIb30BaHUs B TOBCETHEBHOM JKU3HH;

BBIMIOJHATh  OKCHEPUMEHTHI 10  HUCCIENOBaHUIO  (U3MUYECKUX
SBJICHUH M TIPOLIECCOB C HCIIOJB30BAaHUEM MPAMBIX U KOCBEHHBIX
U3MEpeHuil, mpu 3ToM (GOpPMYIHPOBATH MPOOJIEMy/3aauy U THIIOTE3Y
y4eOHOro SKCIEpUMEHTa, COOUpaTh YCTAHOBKY W3 MPEIJI0KEHHOTO
000py10BaHus, MPOBOJUTH OIBIT U (HOPMYIUPOBATH BHIBODI;

OCYIIECTBIISITh TpPSMbIE W KOCBEHHBbIE M3MEPEHUS (HU3MUECKUX
BEJIMYUH, TNPH 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO H3MEpEeHHs |
MCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEN N3MEPEHU;

HCCIIeIoBaTh 3aBUCUMOCTH MEXIy (U3NYECKMMHU BEITUYMHAMH C
UCIIOJIb30BAaHMEM TMPSAMBIX HM3MEPEHHM, TpHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBaTh pPE3yJbTaThl IOJYYEHHOH 3aBHCHUMOCTH
¢u3nUYecKux BETMYMH B BHJE TaOIUI U TpadUKOB, JeNaTh BBHIBOJBI IO
pe3yJabTaTaM HCCIeI0OBaHUS;

coOmogaTh MpaBwia 0O€30MacHOr0 TpyAa IMpH MPOBEACHUU
UCCIIEIOBAaHUM B paMKax y4eOHOTO  JKCIIEPUMEHTa,  Yy4eOHO-
HCCIIEIOBATENIbCKON M TPOEKTHOM JAESITENbHOCTH C HCIOIb30BAaHUEM
MU3MEPUTENIBHBIX YCTPOUCTB U 1aO0paTOPHOT0 000PYI0BAHNS;

pemaTh pacuéTHbIE 3a7a4H C IBHO 33aHHON (PU3MUYECKON MOJIENbIO,
UCIONB3YS (U3MUYECKHE 3aKOHbI M TPUHLUIBI, HAa OCHOBE aHaIM3a
yCIIOBUS 3a7]aud BbIOUpaTh (PU3HMUECKYI0 MOJIETb, BBIACIATh (U3NUECKUE
BEJIMYMHBI U (GOPMYJbI, HEOOXOAMMBbIE i €€ pPEeLIeHHs, MPOBOIHUTH
pacu€Thl U OLIEHUBATh PEATbHOCTH MOJYYEHHOIO 3HAYEHHs (PU3UUECKOi
BEJIMYHHBI;

pelmath  KaueCTBEHHBIE  3aJaud:  BBICTPAWBATh  JIOTUYECKHU
HETPOTUBOPEUMBYIO LEMOYKY PACCYXIEHUH C OMOpOi HAa H3Yy4YEeHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKHUE SIBICHHUS;

UCIIONIb30BaTh TPU PpEIIeHWH Y4YeOHBIX 3a/Ja4 COBPEMEHHbIC
WH(GOPMAIMOHHBIE TEXHOJOTHUH JUIsl TOHCKA, CTPYKTYpPHpPOBAaHMUS,
UHTEpIpPETAllMM U TPEJCTaBICHUA Yy4eOHOW W HayYHO-IOMYJISAPHOM
MHQOpPMALIMK, TOJIYYSHHOM M3 pPAa3IMYHBIX HMCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJIy4yaeMyI0 HHPOPMAILIHIO;



MPUBOJIUTH IPUMEPHI BKJIa/la POCCUNCKHUX U 3apyOEKHBIX yUEHBIX-
(GU3MKOB B pPa3BUTHE HAyKH, OOBACHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM
KU3HU JUIs1 o0ecriedeHnst 6€30MacCHOCTH MpU OO0paleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, JIJIsl COXPAHEHHUS 310pPOBbs U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO MMOBEJAEHUS B OKPYKAIOIIEH Cpele;

paboTaTh B IpyNIe C BBIIOJHEHUEM PA3IUUYHbBIX COLIMAIBHBIX POJIEH,
IUTAHUPOBATh Pa0OTy TPYMIIbI, PAIIMOHAILHO PaCHpeaesiaTh 00I3aHHOCTH
U TJIAaHUPOBATh JCSATENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJ€KBAaTHO
OLICHMBATh BKJIaJ KaXJOrO0 U3 YYACTHUKOB TpPYNIBl B pEIICHHUE
paccMaTpruBaeMoi IPOOIIEMBI.

K xonmy oOyuenuss B 11 KkJjacce mpeaMeTHbIE pe3ysbTaThl Ha
0a30BOM  ypOBHE JIOJDKHBI ~ OTpaXkarb  C(OPMUPOBAHHOCTH Y
00y4aroIuXxcst yMEHHI:

JE€MOHCTPUpPOBaTh Ha TMpUMEpPax poidb U MecTo (u3uKu B
(GbOpMHUpPOBaHUM COBPEMEHHOW HAy4YHOM KapTUHBI MHpA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKU M TEXHOJOTHM, B MPAKTUYECKON NEATETbHOCTH
JOJIEH, 1IEIOCTHOCTh M €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

YUUTHIBATh TPaHUIBI TPUMEHEHUS U3YYECHHBIX (DU3MUECKHX
MOJENIEN: TOYEYHBIM DJIEKTPUYECKUM 3apsl, Jyd CBETa, TOYECUHBIU
UCTOYHUK CBETa, sAJlepHasi MOJEJIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO
a]ipa Npu pelIeHU PU3NYECKUX 3a]1ay;

pacno3HaBath GU3MUECKHUE SBICHUS (ITPOIECCHl) U OOBSICHATH UX HA
OCHOBE  3aKOHOB  DJJIGKTPOJMHAMUKM W  KBAHTOBOM  (PU3UKHU:
AJNIEKTPUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHuTHOE NencTBUA TOKa, B3aMMOJICHCTBHE MarHuTOB,
AIIEKTPOMArHUTHAs ~UHAYKLHS, JEHCTBHE MAarHUTHOTO MO Ha
OPOBOAHMK C TOKOM U JBIDKYIIMHCS 3apsiji, BJICKTPOMarHUTHBIC
KOJeOaHUsi W BOJHBL, TPSMOJIMHEHHOE PpACIPOCTPAHEHHUE CBETA,
OTpa)k€Hue, NpeoMIIeHre, HHTephepeHIs, TUPpaKIus U TOIIPU3ALIMS
cBeTa, aucnepcus cera, (orosnexkrpuueckuii 3pdext (hororddexr),
CBETOBOE [IaBJIICHHE, BO3HMKHOBEHHE JIMHEHMYAaTOro CIEKTpa aroma
BOJIOPO/1a, ECTECTBEHHAsI U HCKYCCTBEHHAs! paIMOAKTUBHOCTD;

ONMKCHIBATh HW3YYEHHBIE CBOICTBa BellecTBa (JIEKTpUUECKHE,
MarHuTHbIEC, ONTHUYECKUE, DJIEKTPUUYECKYIO MPOBOAUMOCTb PA3IUUYHBIX
cCpell) W DJJEKTPOMAarHUTHbIE  SIBJIEHUA  (MPOIECChI),  HCIOJIb3YS
¢bu3nueckue  BENWYMHBI:  JJCKTPUUECKUN  3apsi, cujga  TOKa,



DIIEKTPUUYECKOE HAMPSHKCHUE, DIIEKTPHUUECKOE COMPOTHUBIICHUE, PA3HOCTh
MOTEHIINAJIOB, JJICKTPOJBWKYIIAs cuia, paboTra TOKa, WHIYKIIHS
MarHuTHOTO TONs, cuiaa Awmmepa, cuia JlopeHIa, HHIYKTUBHOCTB
KaTYIIKHA, JHEPrusl DJIEKTPUYECKOTO M MArHUTHOTO TOJICH, TEepPHOA H
yacToTa KojeOaHWil B KojeOaTenmbHOM KOHTYpE, 3aps W cuja TOKa B
nporecce TapMOHUYECKHX JIIEKTPOMArHUTHBIX KojeOaHuil, (hokycHoe
paccTOsIHHE W ONTHYECKAash CWJIa JIUH3bL, MPH OINWCAHWH TPABUILHO
TPAaKTOBaTh  (M3MYECKHH CMBICI  HCHOJB3YEMBIX  BEIWYHH, HX
0003HAYCHUS U CIWHHIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIONINE JAHHYIO
(GU3NYECKYIO BEIMYNHY C JPYTUMU BEITUYNHAMM,

ONMCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBIICHUS U  IIPOIECCHI,
UCTIONB3YS (PU3MYECKHE BEIWYHHBI: CKOPOCTh 3JICKTPOMATHUTHBIX BOITH,
JJIMHA BOJIHBI M YacTOTa CBETa, DHEPTHsS M MMITYyJIbC (POTOHA, TEPHO
MOJTypacraja, SHEPrusi CBSI3H aTOMHBIX S/Iep, IPU ONHCAHUH NPaBUIIEHO
TPAKTOBaTh  (PU3UYECKUH CMBICT  HCIOIB3yeMBIX  BEJIMYUH, WX
0003HAUYEHHS U €JIMHUIIBI, YKAa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIIC TAHHYIO
(GU3NUECKYIO0 BEIMYHMHY C PYTMMH BEJIMYMHAMH, BBIYMCISTH 3HAUYCHHE
(bU3NUECKON BETMYUHBI;

aHAJIM3UPOBATh (PH3MYECKHE MPOIECChl W SBJICHUS, HCIOJIb3Ys
¢usznveckne  3aKOHBI W NPUHOMIBE:  3akoH  OMa,  3aKOHBI
MOCJIEIOBATEIHLHOTO W NApaJUIEIBHOTO COSTUHEHUS TIPOBOTHIKOB, 3aKOH
Jxoyns—JIeHnia,  3aKOH ~ DJEKTPOMArHUTHOW  WHAYKIMH,  3aKOH
MPSMOJIMHEIHOTO PaCIpOCTPAHEHUsI CBETa, 3aKOHBI OTPaKEHUS CBETa,
3aKOHBI MPEJIOMIICHUS CBETA, ypaBHeHUE DiHIITeHHA 17151 poTodrddexTa,
3aKOH COXpPAaHCHHs OJHEPrHH, 3aKOH COXPAHCHUS UMITYJIbCa, 3aKOH
COXpaHEHUs JJIEKTPUYECKOro 3apsifia, 3aKOH COXPAHEHUS MacCOBOTO
4ucia, TOCTyNaThl bopa, 3aKOH paJMOaKTHBHOTO pacraja, Mpu 3TOM
pa3nuyath CIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIPOXCHUE U yCIIOBHS (TPAHMIIBI, 00IaCTH) TPHUMEHUMOCTH;

ONPEIeNSATh HANpPaBICHUE BEKTOpa WHIYKIWW MArHUTHOTO TIOJIS
MPOBOJIHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHa;

CTPOUTh W OIKUCHIBAaTh W300pa)KEHUE, CO3[aBACMOE IUIOCKHM
3€pPKaJIOM, TOHKOU JINH30U;

BBIIIOJIHATh ~ OKCIEPUMEHTHI [0  HCCICIOBAHUI0  (DU3HUYECKUX
SBJICHUH W TIPOIIECCOB C WCIIOJIIb30BAHUEM TPSMBIX W KOCBEHHBIX
M3MEpPEHUI: MpH 3TOM (HOPMYIHPOBATh MpoOJIeMy/3aady U TUIOTE3Y
y4eOHOrO OKCIEpUMEHTa, COOHMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHUs, IIPOBOAMTH OIBIT U (POPMYITHPOBATH BHIBO/IBI;



OCYIIECTBIISITh TMpPSMbIE W KOCBEHHBbIE M3MEPEHUS (HU3MUECKUX
BEJIMYMH, MPH 3TOM BBIOMpPATh ONTHUMAIBHBIM CHOCOO H3MEPEHUS H
MCII0JIb30BaTh U3BECTHBIE METO/bI OLICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCIIeI0BATh 3aBUCUMOCTH bu3znuecKux BEJIMYUH C
HCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHHI: TpU 3ITOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHpOBaTh pPE3yJbTaThl IOJYYEHHOH 3aBHCHUMOCTH
(U3UYECKUX BEJIIMYWH B BHUJIE TAOIUIl U TPauKOB, J€TIaTh BBHIBOABI IO
pe3yibTaTam UCCIIeIOBaHUS;

coOmoaTh MpaBujia 0€30MaCHOTO TpyJda IMpU  MPOBEACHHUU
UCCIIEIOBAaHUM B paMKax  y4eOHOTrO  JKCIIEpUMEHTa,  Yy4eOHO-
HCCIIEIOBATENIbCKOM M TPOECKTHOM JAESITENbHOCTH C HCIOIb30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PYA0BaAHUS;

penaTh pacu€THhIC 3a7]a4M C SIBHO 33JJaHHON (PU3MUECKOU MOJIENbIO,
UCIIOJIb3Ysl (PU3MUECKHE 3aKOHbl W MPHUHIUIIBI, HAa OCHOBE aHallu3a
yCIIOBUS 3a7]aud BbIOUpaTh (PU3MUECKYI0 MOJIEIb, BBIACIATh (U3NUYECKUE
BEJIMYUHBI U (OPMYJIbI, HEOOXOIUMBIE Uil €€ pelICHUs,, MPOBOIUTH
pacy€Thl U OLIEHUBATh PEATBHOCTb MOJYYEHHOI'O 3HAYEHUs (PU3MUECKOU
BEJIMYUHBL;

pemiaTh ~ KaueCTBEHHbIE  3aJayd:  BBICTpauBaTh  JIOTMYECKHU
HENPOTUBOPEUYMBYIO LEMOYKY PACCYKICHUA C OHNOPOW HA H3YyYECHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS;

UCIIOJIb30BaTh TMpPH PEIIeHUH YYEOHBIX 3a/ad COBPEMEHHBIE
UH(OPMAIIMOHHbIE TEXHOJOTMM JUIS TOUCKA, CTPYKTYpPHUPOBaHUS,
UHTEpIpPETAllMM U TPEJCTaBICHUA Yy4yeOHOW U HAyYHO-TOMYJISPHOM
uH(pOpMaIlMY, MOJYYEHHON HU3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATH MOJYyYaeMyI0 HH(POpMaAIIHIO;

OOBSCHATH MPUHIUIIBI AEHCTBUS MAIINH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS HX OE30MAaCHOTO HCIIOJIb30BaHUA B
MOBCEHEBHOM JKU3HU;

OPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE IMPOLIECCOB OKPYXKAIOIIETO
MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHI;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOMN
KU3HU JUIs1 o0ecriedeHnst 0€30MacCHOCTH MpU OO0paleHUH ¢ MprUOopaMu U
TEXHUYECKUMHU YCTPOUCTBAMMU, JJII COXPAHEHHUS 3/I0POBbS U COOIIOICHUS
HOPM SKOJIOTUYECKOT0 OBEACHUS B OKPY KaIOILEH Cpejie;

paboTaTh B IpynIe C BBIIOJHEHUEM PA3TUUYHbBIX COLIMAIBHBIX POJIEH,
MJIAHUPOBATh PabOTy TPYIIIbI, PALIMOHAIBHO PACHPEEISITh 00A3aHHOCTH



Y IUIAHUPOBATh JIESTEIBbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJIeKBaTHO
OLICHMBATh BKJIAJ KaXJOr0 U3 YYACTHUKOB TPYIIbl B pEUICHUE
paccMaTpruBaeMoi IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoauyecTBo yacoB DJIEeKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne n/n NPOrpamMmblI Bcero KOHTpﬁ(mBH Hpalc;nqemc o0pa3oBaTejbHbIe
ble paboThI ue padboThl pecypes
Paznen 1. DU3UKA U METO/JIbIl HAYYHOI'O ITO3HAHUS
1.1 ®u3KKa ¥ METO/Ibl HAYYHOT'O IIO3HAHHUS 2 bubnnorexa LIOK
] https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmunoreka [JOK
2.1 Kinematitica ; https://m.edsoo.ru/7f41bf72
bubnunoreka [JOK
2.2 Jlunavuia ! https://m.edsoo.ru/741b{72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHCHUSI B MEXAHHUKE 6 1 1 hitps://m.cdsoo /74 1bE72
Hroro no pazgeny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmoreka [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
32 OCHOBBI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 3 bu6nuorexa IIOK
) @Da30BbIe NEPEXO]IbI https://m.edsoo.ru/7{41b{72
Hroro no pazgeny 24

Paznea 4. QJIEKTPOJAMHAMUKA




bubmunoreka [JOK

4.1 D7IEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 51eKTpUYECcKuid TOK. TOKK 12 bu6nuoreka [IOK
B PA3JIMYHBIX CpeAax https://m.edsoo.ru/7f41bf72
Uroro mo paszaeny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




11 KIIACC

KoanuectBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne n/m MporpamMmsl Bcero KOHTpﬁom’H Hpalc;nqecx o0pa3oBaTe/bHbIE
ble padoThbI ue padoTbl pecype

Paznen 1. JIEKTPOANHAMUKA
11 MaruutHoe nose. JIeKTpOMarHuTHas 11 1 3 bubmmoreka [IOK

) HHAYKLIUS https://m.edsoo.ru/7f41c97¢c

Hroro mo pasaeny 11

Pazpnen 2. KOJJEBAHUSA U BOJIHbBI
21 MexaHuuyeckre 1 3JeKTPOMarHUTHbIE 9 1 bubmmorexa LIOK

] KoseOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4ecKHe U JIEKTPOMarHUTHBIE 5 1 bubnnoreka [JOK

] BOJIHBI https://m.edsoo.ru/7f41c97¢c

Bbu6nuorexa [JOK
1

2.3 Onmika 0 3 https://m.edsoo.ru/7f41c97c

Hroro no pazneny 24

Pasnea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCHUTEJBHOCTH

31 OcCHOBBI crieIIUaTbHON TEOPUH 4 | bubnnoreka [JOK
) OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41¢97¢c
Hroro no pazzeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
N bubmuorexa [JOK
4.1 OeMeHThH KBAHTOBOU ONTHKU 6 htps-//m.edsooru/7f41c97c
Bbubnuorexa [JOK
4
42 Crpoermue atoma https://m.edsoo.ru/7f41c¢97¢
4.3 ATOMHOE SIIpO 5 Bbubnaunoreka IIOK




https://m.edsoo.ru/7f41c¢97¢

Hroro no pazneny

15

Paznea 5. 93JIEMEHTBI ACTPOHOMMHU U ACTPOPU3UKHU

5.1 DIEeMEHTHI aCTPOHOMUU H acTpOhHU3UKU 7 EH@?HOTeKa LIOK
ttps://m.edsoo.ru/7f41c97¢c

Hroro mo pasaeny 7
Pa3nen 6. OGOBIIAIOHIEE TIOBTOPEHUE

6.1 Obobmaromee HOBTOpEHUe 4 ngs?;r(l)fee;sigg/s f41c97c
Uroro no paszaeny 4
Pe3epBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME







INOYPOYHOE IINTAHUPOBAHUME

10 KJIACC
KoanuecTBo yacoB Jata DJIeKTPOHHbIE
Ne Tema ypoka Kontpon| Mpaxtuuec L ovyoy uugponeie
n/n Bceero HbBIE KHe ust oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypcbl

1 ®usuka — Hayka o npupoje. Hayuneie 1 bubnunoreka [IOK
METObI MO3HAHMS OKPYKAIOIIETO MUPa https://m.edsoo.ru/ff0c32e2
Poinb 1 MecTO Gpu3uKU B OPMHUPOBAHUU

2 COBPEMEHHOM HAYYHOU KapTUHBI MUpPa, B 1 ngg;ﬁf;;gﬁ}lfmcs 3e6
MIPAKTHYECKOU e TETHLHOCTH JIFOICH — -
MexaHnueckoe JBUKEHUE.

3 OTHOCHUTENIBHOCTh MEXaHUYECKOTO 1 bubnuorexa [JOK
nerxkeHus. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE NPAMOJIMHEITHOE IBUKEHUE 1 bubnnorexa [JOK

https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHENHOE 1 bu6mmorexa [IOK
JBUKCHHUEC https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe mageHue. Y CKopeHue | bubnnoreka [IOK
CBOOOIHOTO ITaEeHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonunelinoe nuxenue. [{BruxeHue 1 bub6mmorexa [IOK
MaTepUaIbHOM TOUYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpuniun otHocuTenbHOCTH [ anumes.

8 HNuepumansubie cuctemsl orcuerta. [lepBbiit 1 bubmorexa LIOK
saxon HbroTona https://m.edsoo.ru/ff0c3bed
Macca tena. Cuina. [Ipunmun

9 CYIEPIO3UIMK CHI. BTopoii 3akoH 1 bubmorexa LIOK

HproTona 1 MaTepuaIbHOU TOUYKU

https://m.edsoo.ru/ff0c3bed




Tperuit 3akoH Herotona s

Bbu6nuorexa [JOK

10
MaTEepUAJIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKkoH BceMHUpHOTO TsroteHus. Cuia bubnnoreka [IOK
TsbkecTH. [lepBas kocMuyeckasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
bu6nmmorexa [IOK
12 Cuna yapyrocty. 3akoH I'yka. Bec Tena
ynupy Y https://m.edsoo.ru/ff0c3el8
Cunna tpenus. Koaddbunuent tpeans. Cuia
13 COII OTIIjIBJ'IeHI/ISI 3§ %)/IQ)ABIimeHHI/II) Tela B bubnnorexa LIOK
p p https://m.edsoo.ru/ff0c3f76
JKMJIKOCTH WJIH Ta3e
[ToctynarenbHOE M BpalaTeabHOE
14 JBIKEHHE a0COIIOTHO TBEPIOTO Tea. Bbubnuorexa [JOK
MowmenT cunsbl. Ineuo cumnel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeEA
NMiynbsc MaTepualbHOM TOUYKHU, CUCTEMBI
15 MaTepuaabHbIX TOYEK. IMITyIbC CUIIBI. bubnumorexa [IOK
3aKOH COXpaHEHUS UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
NIBIOKEHUE
Pabota 1 momHOCTh cruiel. Knunernueckast
16 SHEPrust MaTepuaabHOi TOUKH. Teopema 00 Bubmiorexa LIOK
p p - p https://m.edsoo.ru/ff0c4502
W3MEHEHUH KMHETUYECKOW SHEepruun
[TorenmmansHas sueprus. [loreHunanbHas
17 SHEprus ynpyro aehopMHUpOBaHHOMN bubmmoreka [JOK
npyxuHsbl. [loTeHUMaNbHAs SHEpPrus Tena https://m.edsoo.ru/ff0c461a
BOJIM3H MMOBEPXHOCTH 3eMITH
IToTeHManbHBIE U HENOTEHIIMAJIbHEIE
ciibl. CBSI3b Pa0OTHI HEMOTEHIIHATBLHEIX
18 CHIC I/ISMCHCE—)II/ICM MeXaHUYECKOH DHEPTHHU Bubmiorexa LIOK
p https://m.edsoo.ru/ff0c478¢c
CUCTEMBI TeJl. 3aKOH COXPAHEHHUs
MEXaHUYECKOW SHEPTUU
19 Jlaboparopnas pabota «lccnenoBanue




CBsI3H PabOTHI CHIIBI C U3MEHEHHEM
MEXaHWYECKOM IHEPTUHU Teja Ha PUMEpe
PaCTSKEHUS PE3UHOBOTO KIyTa»

20

KontponbHas paboTta mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXaHUKEY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKOM TeOpUHU. bpoyHOBCKOE
newkenue. b dysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U B3aUMOJICUCTBUS
HJaCTHUIl BE€IICCTBA. MO,Z[GJII/I CTpOCHI/ISI
ra3oB, KUAKOCTEH M TBEPIBIX TEJ

23

Macca moneky:n. KoanyecTBo BemecTsa.
[TocTostHHas ABoraapo

24

TennoBoe paBHOBecue. TeMmneparypa u eé
n3mepenue. [llkana remneparyp Llenscust

25

WUneanpueiii raz B MKT. OcHOBHOE
ypaBHenue MKT

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemMreparypa Kak Mepa
CpeaHel KHHETHYECKON YHEPTUr
ABHUIKCHUS MOJICKYII. YPaBHeHI/Ie
MenaeneeBa-Kinaneiipona

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanpTona. ['a30BEIC 3aKOHEI

28

Jlaboparopnas pabota «lccnenoBanue
3aBHCUMOCTH MEXJy ITapaMeTpaMu
COCTOSIHUS Pa3pEKEHHOTO Ta3ay

29

N3onporecchl B eanbHOM ra3e u ux
rpaduvecKoe mpecTaBiIeHNe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

30

BuyTpeHHs dHEeprus TEpMOAUHAMUYECKON

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c5952




CUCTEMBI U CIIOCOOBI €€ N3MEHEHUSI.
KomnmuecTBo TemnoTe! u paboTa.
BHyTpeHHss 3HEprys 0JTHOATOMHOTO
WJICaIbHOTO ra3a

31 Bunsl Tennonepenaun bubmorexa LIOK
A pel https://m.edsoo.ru/ff0c5c36
v & .
32| Konnteorno remnorst npn remtonepesae BuGmorerca LIOK
. p peaate. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN mporecc
IlepBblii 3aKOH TEPMOAMHAMUKY U €TI0 bubmmorexa [IOK
33
IIPUMEHEHHE K U30IPOLIECCaM https://m.edsoo.ru/ff0cSefc
34 HeoOpaTtumocThb Mpo1eccoB B MpUpoOIE. bubnnoreka [IOK
BTopoii 3ak0H TepMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [punuun aeiictus u KI1J{ remioBoit bu6nuorexa [JOK
MAaIlHBI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KIIJ]
37 DKosorunyeckue npoodIemMbl
TEIJI0IHEPTeTUKU
33 O6o0maromuii ypok «MosekyspHas bubnnoreka [IOK
¢usuka. OCHOBBI TEPMOIUHAMUKI) https://m.edsoo.ru/ff0c6938
K 0
39 «1\(;11221:??11;%1122 q?gnf; Tgl\(/:[EOBBI bubmorexa LLOK
yIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapooOpazoBaHue U KOHICHCAIHSL. bubmmorexa [IOK
HcnapeHue u KuneHue https://m.edsoo.ru/ff0c63b6
41 AOcCoII0THAs 1 OTHOCUTEIIbHAS BIAYKHOCTD bubmuoreka [IOK
BO3ayxa. HachlleHHslil nap https://m.edsoo.ru/ff0c64d8
42 Tsépnoe teno. Kpucramnuueckue u bubmmorexa [IOK

amopdHbIe Tena. AHU30TPONHS CBOKCTB

https://m.edsoo.ru/ff0c65f0




KpucTayioB. JKuakue KpucTaibl.
CoBpeMeHHbIE MaTEPUAJIbI

43 [InaBnenue u xpucraumsanus. Y AejbHast bubmmorexa [IOK
tertoTa miaBneHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bu6nmmoreka [IOK
44 a ajaHca
YPaBHCHHC TEILIOBOTO OaslaHC https://m.edsoo.ru/ff0c6820
45 DJIeKTpu3alus Teil. DJICKTPUIECKUIN 3apsil. bubnnoreka [IOK
JIBa Bua JIEKTPUUECKUX 3aps/IOB https://m.edsoo.ru/ff0c6bcc
IIpoBOAHUKH, TUAIEKTPUKU U
46 H(I))JI HI[OBO HIfKI/I 3aK(F))H COXpAaHEHUS bubnnorexa [JOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsiaa
47 B3aumopeiictBue 3apsanoB. 3akoH KyioHa. bubmmoreka [JOK
ToueyHblii DJIEKTPUYECKUN 3apsij https://m.edsoo.ru/ff0c6ce4
Hanpsix€HHOCTB 3JIEKTPUYECKOTO MOJS.
48 II I/IEII_[I/IH cyIe HOSI/II_[I/II)I/I JIEKTPUUECKUX bubnnorexa LIOK
P N yrep .. p https://m.edsoo.ru/ff0c6df2
nosiei. JIlunuu HanpsHKEHHOCTH
49 PaboTa cuit 37eKTpoCTaTHIeCKOTO TMOJIS. bubnnoreka [JOK
ITotennuan. PasHOCTh TOTEHIINAIOB https://m.edsoo.ru/ff0c6£00
[IpoBOIHUKYM U TUATIEKTPUKHU B
50 aJIPGKT I([)CTaTI/I‘-IG;Z([:KOM nonIe bubnnorexa [JOK
p ) https://m.edsoo.ru/ff0c7018
JlnsnekTpudeckas IpOHUIIAEMOCTh
51 OnaexkTpoéMrocTh. KoHaeHcaTo Bubmorexa HOK
P ) p https://m.edsoo.ru/ff0c7126
57 DNeKTPOEMKOCTD IIJIOCKOTO KOHJAEHCATOPA. bubmmoreka [JOK
DHeprusi 3apsyKEHHOr0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopnas pabora "HM3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa'
[TpuHIMTT AEHCTBUSA U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBLHOTO

ammapara, CTpyiHHOTO IIpUHTepa.




DneKkTpocTaTU4ecKas 3alnuTa. 3a3eMIIeHue
AJIEKTPONPUOOPOB

55

DNEKTPUUECKUH TOK, YCIOBUS €TI0
cymectBoBanus. [locrosaunsbiil Tok. Cuna
toka. Hanpsbxenue. ConpoTuBieHue.
3akon Oma JyIsl y4acTKa enu

56

[TocnemoBarenbHOE, TAPALICIBHOE,
CMEIIIaHHOE COeTMHEHNE TIPOBOTHUKOB.
Jlabopartophnast pabora «3ydyenue
CMEIIaHHOTO COSAMHECHHS PE3UCTOPOBY

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTta u MOIITHOCTH ANIEKTPUIECKOTO TOKA.

3akoH /[xoyns-Jlenna

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1151 OJTHOM (3aMKHYTOM )
anexkTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenne DJ1C ucTouHuka ToKa U €ero
BHYTPEHHETO COMPOTUBIICHUS

0.5

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJNEeKTPOHHAS MPOBOAMMOCTD TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb COTIPOTUBIICHUS
METAJUIOB OT TEMIEPATyPHI.
CBepXIpoBOJIUMOCTh

60

OnexTpuueckuil Tok B BakyyMme. CBoiicTBa
JIEKTPOHHBIX ITyYKOB

61

[ToxynpoBOTHUKH, MX COOCTBEHHAS U
IIpUMeCHast MPoBOAUMOCTh. CBOWCTBA p—
n-nepexona. [ToxynpoBonHuKOBEIE
npudOpHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUUYECKUI TOK B paCTBOpPax U
pacriaBax 3JEKTPOJIUTOB.
DNEKTPOIUTHYECKAS AUCCOLIUALINS.

Bbu6nmuorexa [JOK
https://m.edsoo.ru/ff0c82ba




DneKTpoian3

DJIEKTPUYECKUI TOK B razax.

bu6nmmorexa [IOK

i i 1
63 g;ﬁ?{fﬁfﬁ?;flﬁiaz;c;MocTOHTCHBHHH https://m.edsoo.ru/ff0c84ae
DneKTpUYECKHe MPUOOPHI M YCTPOMCTBA U
64 UX MpaKTudeckoe npumeHenue. [Ipasuna 1 bubmorexa HOK
TeXHHKH Ge30MaCHOCTH https://m.edsoo.ru/ff0c86fc
. bu6nmmorexa [IOK
1
65 O06o006maromuit ypok « IIeKTPOIUHAMIKA) hitps://m.cdsoo.ru/ff0c88be
KontponbHas pabota mo teme
66 «Qnekrpocraruka. [locrosHHbIN 1 bubmmoreka [JOK
JIEKTpUYECKUl TOK. TOKM B pa3iu4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PezepHblil ypok. KonTponbhas paboTa 1o 1 bubmmorexa LIOK
TeMe "DIeKTpoAMHaMHUKA" https://m.edsoo.ru/ff0c8c56
63 PesepBubIil ypok. O600maronmii ypok mo | bubnnoreka [IOK

TemaM 10 xiacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68




11 KIIACC

KoauyecTBOo 4acoB Jata DJIeKTPOHHBbIE
Ne Tema ypoka Kontpoms|  Mpaxtuye | \ooyey uugposbIe
n/n Bceero HbIE cKHe ust oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypcnl

[TocTossHHBIE MATrHUTHI U UX

1 B3anMoOJercTBHE. MaruuTHOE MoJIe. 1 bubnunoreka [JOK
BekTop MarHuTHON MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIHMHU
MarnuTHoO€e noJie TPOBOJIHUKA C TOKOM.

2 OmebiT Dpcrena. BzanmoeiictBue 1 Bubmorexa HOK
HPOBOHHKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlaGopatopHas pabora «3yuenue 1 1 bubmuoteka [IOK
MAarduTHOIO ITOJI KATYIIKHU C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME MATHUTHOTO TOJIS1 HA MPOBOIHUK

4 ¢ TokoM. Cumna Amrmepa. JlaboparopHas 1 1 bubnmoreka [JOK
pabora «MccnenoBanue AeWCTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHMuTa Ha paMKy C TOKOM
JleficTBe MarHUTHOTO IOJIS Ha

5 JBIKYIIYIOCS 3apsKEHHYI0 yacTuiy. Cuna 1 Egggg&fg&gﬁ}ﬁmﬁ Jf
Jlopenma. Pabota cwel Jlopenna — -
DNeKTpoMarHuTHas MHAyKuus. [Totok

6 BEKTOpa MarHUTHOM uHAyKuuu. I1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHON
uHaykuuu Papanes

7 JlaGopartopHas pabota «VccnenoBanue 1 1 bu6nuorexa IIOK
SIBJICHUS DJICKTPOMArHUTHOW WHTYKITUWDY https://m.edsoo.ru/ff0cal 50

] NHIyKTUBHOCTD. SIBIEHNE CAMOUHAYKIIUH. 1 bubnmoreka [JOK

OJ1C camouHAYKIIMU. DHEPrusi

https://m.edsoo.ru/ff0ca600




MarHMTHOT'O MOJISl KaTyIIKH C TOKOM.
DneKTpOMarHuTHOE MoJe

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MarHATHI,
AJIEKTPOMATHUTBI, dJIEKTPOABUTATEIb,
YCKOPHUTENH 3IEMEHTAPHBIX YaCTHLI,
UHIYKIUOHHAs I1eYb

10

O6o6maromuii ypok «MaraHuTHoe mose.
DJIeKTpOMAarHUTHAS MHIYKIIUS»

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbhas pabora 1mo Teme
«MarsuTHOe nojie. DJIEeKTpOMarHuTHas
WHIYKITAS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOgHBIE MEXAHUYECKME KOIeOaHMS.
I'apmonunueckue xonebanus. Y paBHeHHE
TapMOHHMYECKHUX KOJICOaHU.
[IpeBpanieHue 3Hepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabota «lccrnenoBanue
3aBHCUMOCTH MIEPHO/Ia MAITBIX KOJIeOaHUI
rpy3a Ha HUTH OT JUTMHBI HUTH U MacChI
rpy3a»

14

Koneb6arenbupiii KOHTYp. CBOOOHBIC
SJICKTPOMArHuTHBIC KOHe6aHI/I$I B
U/IeaTbHOM KOJIe0aTeTbHOM KOHTYPE.
Amnanorus MCKAY MCXaHUYCCKUMHU U
AJIEKTPOMArHUTHBIMU KOJICOQHUSIMH

bubnunoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3aK0H COXpaHEHUS
SHECPTrHUU B UACAIIBHOM KOHGGB.TGHBHOM
KOHTYpe

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBienue o0 3aTyxarMmx
KosneOaHusx. BeiHyKIeHHBIC

bubnunoreka [JOK
https://m.edsoo.ru/ff0cbb86




MexaHuueckue kojiebanus. Pesonanc.
BBIHy)KI[eHHbIe BJ'IGKTpOMaI‘ HUTHBIC
KoJIeOaHus

17

ITepemenHsbIit ToK. CUHYCOMAATBHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUIUTYTHOE U
JIEHCTBYIOIIEE 3HAUCHHE CUITBI TOKA U
HalpsDKEHUs

bu6munoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanrcdopmarop. [IponsBocTso,
nepeaava u noTpedieHue MEKTPHUISCKON
SHEPrUuu

19

YCTpolCcTBO M MPAKTUYECKOE TPUMEHEHUE
AJNIEKTPUUECKOTO 3BOHKA, FreHepaTopa
MIEPEMEHHOT0 TOKa, JIMHUI
AJIEKTpoIepeady

but6mmoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE
anekTposnepruu. Kynbtypa
HCIIOJIb30BAHUS SJICKTPOSHECPTHUU B
IIOBCEIHEBHOMN KU3HHU

21

MexaHnyeckue BOJHBI, yCIOBUS
pacnpoctpanenus. [lepuoa. Ckopoctb
pacnpocTpaHeHus U JITMHA BOJIHBI.
[Tonepeunbie U POJI0JIHLHBIE BOJTHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTBH 3BYyKa.
BricoTa ToHa. TemOp 3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

DJIEKTPOMAarHMTHBIEC BOJIHBI, UX CBOMCTBA U
ckopocts. [lIkana 3J1eKTpOMarHuTHBIX
BOJIH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ccfel

24

[IpyuHIMIIBI paIMOCBS3U U TEJIEBUACHUA.
PazButue cpencts cBsa3u. Pagnonokamus




75 Kontponsnas padora «Konebanus u bubmuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
IIpsimMonuHeliHOe pacopocTpaHeHue CBETa

26 B I(; HOPOJIHOM C Ie) e "II)“Oqut)lHHI?I HCTOYHHUK Bubmoreka LOK

AHOPOZ peae. https://m.edsoo.ru/ff0cd350
ceera. JIyy cBera
OTtpaxenne cBeTa. 3aKOHBI OTPaAXKECHUS
27 CBCI:")Fa ITocTpoenune n300 ameﬁnﬁ B bubmmoreka LOK
) p P https://m.edsoo.ru/ff0cd4e0
MIJIOCKOM 3€pKajie
IIpenomnenune cBeta. Iloa1HOE BHYTpEeHHEE
28 0Tp axxenne. [IpeneabHbI yroi n}(])fII:{oro Bubmroreka LOK
p - 1APeA r https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPAXKEHUS
JlaGopatopHas pabora «3mepenue bu6nuorexa IIOK

29
MOKAa3aTeIIsl MPETOMIICHUS CTEKIJIA https://m.edsoo.ru/ff0cd67a
JIunzel. I[ocTpoenne n300pakeHUH B

30 mnse. o Mpna TOHKOH HI:/IH%I bubnnorexa [IOK

- “POPMY. ' https://m.edsoo.ru/ff0cddle
VYBennueHue JTUH3EI

31 JlaGopaTtopHas paborta «VccnenoBanue
CBOWCTB M300paKEHUH B JIMH3AX)

Hucnepcus cBera. CiioKHBIM COCTaB

32 oenoro cBera. Llet. Jlaboparopnas padota
«Habnronenre qucnepcuu CBETay

33 Wntepdepenuus cera. udpakuus cera. bu6nuorexa IIOK
Judpakmonnas pemérka https://m.edsoo.ru/ff0ced22

34 [TonepedyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonsspusanus cBera https://m.edsoo.ru/ff0cf02e

35 OnTudeckue npudOpsl U YCTPOUCTBA U
YCJIOBHS X 0€301TaCHOTO TPUMEHCHHUS
I'paHunpl IPUMEHNMOCTH KJIACCUYECKOMN

36 ngaHEKI/I pHOCT J1aThI CIIEUAIbLHON bubnnorexa [IOK

) Y H https://m.edsoo.ru/ff0cf862

TCOPHUU OTHOCUTCIIBHOCTHU




OTHOCHTEIBLHOCTD OTHOBPEMCHHOCTH.

37 3ameyieHre BpEMEHH U COKpaIleHue Bubmiorexa LIOK
A p paill https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprusi ¥ UMIYIbC PEeISITUBUCTCKOU
38 ‘-IaCTI:/I bl CBHBLy Macfm C DHEprueH u Bubmiorexa LIOK
HBL P https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
39 Kontponbnas pabota «Ontuka. OCHOBBI bubnmoreka [JOK
CIELIUAIILHON TEOPUU OTHOCHUTEILHOCTU https://m.edsoo.ru/ff0cf6 {0
40 ®oronsl. opmyna [Inanka. JHeprus u bu6nuorexa IIOK
UMITYJIBC (POTOHA https://m.edsoo.ru/ff0cfe16
41 OtkpsiTHe U HccnenaoBanue potorddekra. bubnmoreka [JOK
Omngitel A. I'. CToneroBa https://m.edsoo.ru/ff0cffc4
3akonbl porordpdexra. YpaBHeHHUE
42 aﬁHMTegHa J'qu)lq)(l)OTOB(l)(geKTa «Kpacnas bubmmorexa LIOK
A - EPp https://m.edsoo.ru/ff0d015¢e
rpanunay Gorodddexra
43 Hasnenue cera. Onbitel [1. H. JIcOenena. bubmuotexa [JOK
XUMHUYECKOE ICIICTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuuecKkue yCTpomcTBa U MPAKTUYECKOE
44 npuMeHeHue: GoTo3IeMEHT, (HOTOAATUHK,
COJIHEUHas OaTapesi, CBETOIHO]]
45 Pemenue 3amad no reme «JI€MEHTHI bubmuorexa [JOK
KBAHTOBOU ONTHUKI) https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OTBITHI
46 Pesg dbopia o pacCcessHUIO O-9acTH bubmmorexa LIOK
POOpA p 1 https://m.edsoo.ru/ff0d091a
[LimanerapHas MOJeIp aTOMa
bubnunoreka [JOK
47 Hoctynaret Bopa https://m.edsoo.ru/ff0d0afa
41
3]Iy4eHUE U MOTJIoNeHne (POTOHOB MpHU Bubmiorexa LIOK
48 NIEPEX0/I€ aTOMA C OJJHOTO YPOBHS DHEPTUU

Ha Jipyroi. Buasl ciekTpos

https://m.edsoo.ru/ff0dOafa




49

BonnoBrie cBolicTBa yacTull. BolHEI 1e
Bpoitnsa. KopnyckynisspHO-BOIHOBOI
nyanu3Mm. CIIOHTAaHHOE M BBIHYKJIEHHOE
W3JIyYEHHE

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaIUOAKTUBHOCTH. OTBITHI
Pezepdopaa mo onpenenennio cocraBa
PaAMOAKTUBHOIO U3JIyYCHUS

but6mmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, ramma-
U3TydeHus. BiusHue palnoakTHBHOCTH Ha
JKUBBIC OpPTaHU3MBbI

52

OTkpbITHE IPOTOHA U HEUTpPOHA. M30TOMBI.
Anbda-pacnian. IIEKTPOHHBINA U
NO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3Iy4eHue

bubmunoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B SIIpE.
SnepHsle peakuuu. fInepHblil peakTop.
[TpoOnemsl, epcrneKTUBLL, SKOJIOTHYECKHE
aCIIEKTBI SIAEPHOU YHEPTETUKHU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUIbl. OTKpPBITHE
no3uTpoHa. MeToibl HaOMI0ACHUS U
PEruCTpaly 3JIEMEHTAPHBIX YacTHII.
Kpyrslii cron «®yHaameHTalIbHbIE
B3anMojeiicTBus. EAMHCTBO (hm3mueckoit
KApTHUHBI MUPa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro Heb6a. Co3Be3nus, ipKue
3Bé3,Z[BI, IIJTaHCTBI, UX BUANUMOC IBUXKCHUC.
CoJHeuHas cucTeMa

56

Counnie. ConHeyHas aKTUBHOCTb.
Wcrounuk sHepruu CosiHLA U 3BE3]

57

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKH.




3BE3bI TIIaBHOM ITOCIJIEI0BATEILHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMEHHbIE MPEJICTABICHUS O
MPOUCXOKACHUH U 3BOTtoIMK CoNlHIA U
3BE3]

58

Muneunsbiii [1yte — Hama ["anakTuka.
TTonoxenue u aemxxenue CoiHIA B
lNanaktuke. ['anaktuku. YEpHBIE IBIPHI B
AJIpax TaJaKTUK

59

Bcenennas. Pa30eranue ranakruk. Teopus
Bosnbmioro B3peiBa. PennkroBoe
u3jlyueHue. MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas pabora «1neMeHTHI
ACTPOHOMMH U aCTPODHUZUKI»

62

O6o0matromuii ypok. Pons ¢puszuku u
aCTPOHOMHUH B IKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMATIbHON 1
3TUYECKOU cdepax AesTeTbHOCTH
YeJioBeKa

63

O6o6maromuii ypok. Pons u Mecto
(U3UKU ¥ aCTPOHOMHH B COBPEMEHHOMN
Hay4YHOU KapTUHE MHpa

64

O6o6maromuii ypok. Ponb ¢pusnyeckoii
TEOpUH B (OPMUPOBAHHMH TIPECTABICHUIT
0 (hu3nyecKor KapTUHE MUPA

65

O06o6maromuii ypok. Mecto Gpuzndeckoit
KapTUHBI MUpPA B 00IIEM Py
COBPCMCHHBIX CCTCCTBCHHO-HAYYHBIX
MIPEJCTABICHUN O MPUPOJIE




PesepBHbIil ypok. MarauuTHoe 1ose.

66 OneKTpOMarHuTHast UHAYKIUS !
67 PesepBHbIi YPOK. OnTuka. OCHOBBI 1
CHELUAIBHON TEOPUH OTHOCUTEIBHOCTH
63 Pesepnbiii ypok. KBantoBas ¢uzuka. 1 bubnmoreka [JOK
DJeMEHThl aCTPOHOMHUHU M aCTPOPHU3UKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I1O 63

ITPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChHI

CETU UHTEPHET






