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MNOACHUTEJBHASA 3AIINCKA

[lenTpsl o0Opa3oBaHUsI €CTECTBEHHOHAy4YHOW HampaBieHHOCTH «Touka
pocTa» CO3JaHbl C LEIbI0 Pa3BUTHS Y OOyYaroUuXcsi €CTECTBEHHOHAYYHOM,
MaTeMaTH4eCKOr, HHHOPMAITMOHHON TPAMOTHOCTH, (DOPMHUPOBAHUS KPUTHIECKOTO
U KPEAaTHUBHOI'O MBIIJIECHUS, COBEPIICHCTBOBAHMSI HABBIKOB €CTECTBEHHOHAYYHOM
HaIPaBJICHHOCTHU, a TaKXKe JIJISl MPAKTUUYECKOW OTpabOTKH yueOHOTO MaTepuaa 1o
y4aeOHbIM npeaMeTaM «DPusukay, « Xumusny, «buonorus». [IpodunbHbI KOMIUIEKT
000py/1I0BaHUSI MOXKET OBITH BBIOpaH JJIsi 0OIIEe00pa30BaTEIbHBIX OpraHU3aIuH,
MMEIOIIMX HAa MOMEHT CO3/1aHus 1ieHTpa «Touka pocta» HabOp CpeAcTB OOyUeHUs
W BOCIUTaHUS, TOKPHIBAOIMINNA CBOWUMH (HYHKIIMOHATHLHBIMH BO3MOXHOCTSIMHU
0a30BbI€ MOTPEOHOCTHU MIPU U3YUYCHUH YUEOHBIX MpeaMeToB «Duzukay, «Xumus» u
«buonorus». MuHMMaIbHO HEOO0XOIUMBbIE (YHKIIMOHAJIBHBIE M TEXHUYECKUE
TpeOOBaHUSI U MUHUMAJIBHOE KOJIMYECTBO O0OpPYJOBaHMUSI, NEPEUYEHb PACXOIHBIX
MaTepuaioB, CPEJICTB OOYUEHUs] U BOCHUTAHUS JJIsI OCHAIEHUs IIEeHTPOB «Touka
pOCTa» OMpEeNeNaTcs PernoHanbHbIM KOOpIHHATOPOM C ydeToM [IpumepHoro
nepeuHs 00Opy/IOBaHMs, PACXOJHBIX MaTEpPHAIOB, CPEACTB OOyYeHUS U
BOCIIUTAHUS IS CO3JaHusl W oOecriedeHus (PYyHKIIMOHUPOBAHMS IIEHTPOB
oOpa3oBaHUs €CTECTBEHHO-HAy4YHOM HampaBiieHHOCTH «Touka pocTta» B
00111e00pa30BaTENIbHBIX OPraHU3aIUsAX, PACIIOI0KEHHBIX B CEJILCKOW MECTHOCTU U
Majbix ropogax. B cocrtaB mentpa «Touka poctay mo ¢gu3uke BXOAIT Oa3zoBas
(oOs13aTenbHasT) YacTh M JIOMOJHUTEIbHOE 000pynoBanue. bazoBas 4acTh COCTOUT
U3 MUQPPOBBIX JATYUKOB U KOMILIEKTOB COIMYTCTBYIOIIMX SJIEMEHTOB JUIsI OTBITOB
110 MEXaHUKE, MOJICKYJISIPHOU (PU3HKE, FIEKTPOAMHAMUKE U OTITHKE.

ba3oBblii kKomIuIeKT 000pyaoBanus HeHTpPa «Touka pocra» mo Ppusuke
JlaHHBIN KOMITJIEKT MPEJCTABICH CIASAYIOMNUMH AaTyukamMu. J[aTunk aGCOIOTHOTO
naBneHuss  J[aTyuk  TPOW3BOAUT  WM3MEPEHHsS  a0CONIOTHOTO  JIaBJICHUS.
UyBCTBUTENIbHBIM ~ AJIEMEHT JIaTYMKa BBIMOJHEH Ha 0a3e MOHOJUTHOIO
KPEMHHUEBOTO IbE30PE3NUCTOPA C BHEAPEHHOW TEH30PE3UCTUBHOU CTPYKTYpPOU,
KOTOpasi TO3BOJISICT MCKIIOYUTh BO3MOXHBIE TMOTPEIIHOCTH W JIOCTUTHYTh
HEOOXOJMMOHW TOYHOCTH U3MEpeHHH. B KOMIUIGKT paTymka aOCOJIOTHOTO
JABJICHUS BXOJIUT TUOKas TepMeTHYHAs TpPyOKa /UIsd TOMKIIOYECHHS IITyIepa
JaTyuka K J1abopaTopHOMY O0OpyJ0oBaHUIO. J[aTyWK MOJIOKEHUS (MArHUTHBIN)
JlaTuuk u3MepsieT BpEMEHHbBIE OTPE3KU MEXIY MOMEHTAMHU MPOXO0XKICHHUS 00bEKTa
pSAIOM C OSCKOHTAaKTHBIMHU JIETEKTOpaMU. BEeCKOHTaKTHBIE JETEKTOPHI SBIISIFOTCS
BBIHOCHBIMU M KpPEMSTCSIHA METAUIMYECKONM WM MarHUTHOM TOBEPXHOCTH.
KonruecTBo oceil u3mMepeHus AaTurKa MoJ0KEHUs paBHO 3, AUANa30H U3MEPEHUN
no kaxmaod u3z ocet X, Y m Z cocrapmier oT 0 go 360 rpax. Komrmiekr
COMYTCTBYIOLIMX AJIEMEHTOB ISl IKCIIEPUMEHTOB [0 MEXAHUKE.



KoMmiekT  cOmyTCTBYIOIIMX  3JEMEHTOB s OKCIEPUMEHTOB IO
MONeKyJsipHOil  ¢u3uke  KommekT  COmyTCTBYIOUIMX — DJIEMEHTOB  JJIs
HKCIIEPUMEHTOB MO IEKTpoAuHaMIKe KOMITIEKT COMyTCTBYIOMINX 3JIEMEHTOB JIJIst
HKCIIEPUMEHTOB MO ONTUKE J[aT4nK TOKa, MArHUTHOTO TOJIsI, TEMIIEPATYPHI.

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHUH W TpeOOBaHUM K pe3yabTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  pealu3ylOMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COAEPKAHUE,
YCTaHaBJIMBAET PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3JIeioB
y4eOHOro mpeaMera ¢ Y4€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOy4YaroIIHUXCH.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
ydeOHoro npeameta « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca (u3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEain30BaTh
3a/1a4yd MPOPECCUOHAILHOM OpPHEHTALM, HAIIPABJICHO HA CO3/JIaHHME YCIOBUM IS
NPOSIBIICHUS] CBOMX HWHTEIUICKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
OOy4aroluMcsi, KOTOpble HEOOXOAMMBI ISl TPOAOJDKEHUS oOpa3oBaHUS B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CIIEIIUATBLHOCTSIM.

B mporpamme mo (¢u3MKe oOmNpeAensioTcs IIaHUpyeMble pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHbie (Ha  yrayonénHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JTUYHOCTHBIM,
METanpeMETHBIM H TPEAMETHBIM pe3yJabTaTaM OOydYalolIUXCsl, OCBOMBIINX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yIIyOJIEHHOM YPOBHE, SIBIISIETCSI CHCTEMHO-/I€ATEIbHOCTHBINA TOIXO/.

[Iporpamma o pu3Mke BKIFOYALT:

IUIAaHUPYEMBIE pPEe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOia&éHHOM
YPOBHE, B TOM YHCJIE MPEAMETHBIE PE3YJIbTATHI 110 To1aM 00YUCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0y4eHusl.

[Iporpamma 1o (Qu3MKEe HMEET NPUMEPHBINA XapakTep U MOXKET OBITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEEH U
MPENOCTaBIsAET BO3MOXHOCTH [UJIsl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX



MOJXOJOB K MpenoAaBaHuio0 (U3MKK HA YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHEeHUs 003aTENbHON YaCTH COJIEPKaHUs Kypca.

®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHPOMBI, BHICTYMAas B
KayecTBe y4eOHOT0 MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHui 00 okpyxkarouieM mupe. LIkonpHBIN Kypc HU3HKN — ccTeMOOOpa3yroIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3Y4aeMBIX XHUMHEH, OMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
OpUMEHEHHE (U3NYECKUX 3HAHUM ONPENENINUIO XapakTep W OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEpPreTuky, TPAHCIOPTa, OCBOEHUS
KOCMOCa, NOJIYYEHHS] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(U3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAY4YHOU
KapTHUHBI MUpa oOydaroierocs, B (OpMUPOBaHHE YMEHHUM NMPUMEHATh HAYUYHBIN
METO/]I IO3HAHUSI ITPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHET0 00IIEro 00pa3oBaHus MOJIOKEH
pSA UIeH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLMUIIBI €r0 OCTPOEHUSI.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (U3MKH, BKIIIOUAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (DHU3UKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIsgeTcs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
oJIe.

Hoea cymanumapuzayuu. EE peanuzaiys npeanosiaracT HCIOJb30BAHUE
I'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHHE CBS3M pPa3BUTHUS
¢u3uKku ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriyoiEHHOTO YpOBHS
MPEAnojaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUM H3YYEHHBIX TEOpUM U 3aKOHOB. [Ipu sToM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIC TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyercs NOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJlep)KaHMs, TOCBAIIEHHBIX OSKOJOTMYECKUM MpoOJjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coaepKaHusl MPOrpamMmbl 1O (PU3UKE AOKHO OBITH OCTPOEHO HA
IOPUHLINAIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. s ¢usuku peanuzanus 3THX
IPUHLIMAIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITEILHOTO YKCIIEPUMEHTA KaK



MOCTOSIHHO JIeHCTBYIomero ¢akropa ydeOHoro mporecca. lms yrioyOGnaéHHOTO
YPOBHS — O3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHMUECKOTO HSKCIEPUMEHTa,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3auuMud (GU3MUECKOro TMpakTukyma. B mepBom ciydae
IPaKTUKyM MpoBoAuTcs au00 B KoHue 10 m 11 kiaccoB, nub0 mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mon padotamu
MPaKTUKyMa TTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BH/1a O€3 MOIIAaroBO HHCTPYKLUU.

B nmnporpamme 1o ¢usnMke cHCTeMa YYCHHUECKOTO SKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa MNpEJCTaBlICHA €IMHBIM MepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIISAETCA
YYaCTHHKaMU 00pa30BaTEIbHOrO MPOIIECca UCXO/I1 U3 OCOOEHHOCTENW MOYPOYHOIO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[Ipm sTom obecneunBaeTcs
OBIIAJICHNE OOYYAOIMIMMHCS YMEHUSMH TIPOBOAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAENSETCS PELMICHUIO PACUETHBIX M Ka4eCTBEHHBIX
3agad. [lpu 3TOM 1751 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbI0, MO3BOJISIONINE TTPUMEHSThH
U3yYEHHbIE 3aKOHbl W 3aKOHOMEPHOCTH KaK W3 OJHOrO paszzenia Kypca, Tak U
UHTETpUpYs IPUMEHEHNE 3HAHUN U3 pa3HbIX pa3zienioB. /[l KauecTBEHHBIX 3a1a4
NPUOPUTETOM SIBIISIIOTCSA 3aJaHWs Ha OOBACHEHWE/NPEICKa3aHhe MPOTEKAHUS
(bu3MYecKuX SBJIEHUN U MPOIIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbiOOpa
buznyecKoil MoAeNu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHHUI0 Y4eOHOTO IMpolecca Kypc (PU3NKU YIIyOJIEHHOTO
YPOBHS Ha YPOBHE cpeHero odiero oopa3oBaHus JOJKEH U3y4aThCs B YCIOBHUAX
npeaMeTHoro kabuHera. B kabuHere ¢GU3MKU JOMKHO OBITh HEOOXOIUMOE
JabopatopHoe 00OpyIOBaHME [Js1 BBIMOJIHEHHUS YKa3aHHBIX B MpOTrpamMme I0
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT W pabOT MpaKkTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHUE.

JlemoHCTpanoHHoe o0OopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIIEIOBAaHMUSI ~ U3y4aeMbIX SIBJICHHUH U  TMPOIECCOB, OSMIUPUUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.



JlaGopaTopHoe 00OpymOBaHME JII YYCHHYECKHX TIPAKTHYECKUX pPadboT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTudeckue KOMILIEKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh TOCTPOCHBI Ha KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, & TaKkKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpOBaHHEe UWHTEpeca M CTPEeMJICHUS OOydYaromMXcsd K HaydyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE WX HHTEIUIEKTyaIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOPMHpPOBAHUE
MCCJIEI0BATEILCKOTO0 OTHOIIEHHS K OKPYKAIOLUM SIBJICHUSM;

(GopMUpOBaHKHE HAYYHOI'O MHUPOBO33PEHMsI KaK pe3yJjbTaTa U3y4E€HHS OCHOB
CTPOEHUS MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIB30BaHUEM (DU3UUECKHUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

(bopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peACTaBICHUM 0 BO3MOYHBIX cepax Oyayuieit
npoeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeieMy 00y4eHUI0 B 3TOM HalpaBJICHHH.

JlocTmxeHne 3TUX Lened oOecreyrBaeTCsl pelIeHHeM CIEIyIoMMX 3ajad B
npoluecce u3yyeHus Kypca GU3NKN Ha YpOBHE CPEHEro 001Iero oopa3oBaHus:

MpPUOOPETEHNE CUCTEMBbI 3HAHUN 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJISpHYHO  (HU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMHpOBaHUE YMEHHI MTPUMEHSATh TEOPETUUECKUE 3HAHUS JJI1 O0BICHEHHUS
bu3nUecKkux SBICHUN B MPUPOJE W JUISI TPUHSITHS TPAKTUYECKUX PEIICHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIIOCOOOB pEIICHUsS] pPa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
bu3MYecKol MOJeNH, aJeKBATHOW YCJIOBHUSIM 3aJadyd, B TOM YHCIE 3aaad
WHKEHEPHOTO XapaKTepa,

MOHMMaHWEe (U3UYECKUX OCHOB M TMPUHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIaJICHUE METOJIaMH CaMOCTOATENIBHOTO IUJIAHUPOBAHHUS W TMPOBEACHUS
bU3MYEeCKUX OKCIIEPUMEHTOB, aHaIW3a W HHTEpHpeTanuu  uHbopmaiuu,
OIPENENIEHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;



CO3JJaHHE YCJIOBUM ISl PAa3BUTHUS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;

pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C (hPU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yrioyOnEéHHBIN ypOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOJIOJDKEHHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuku (yriayOaéHHBIM ypOBEHB) Ha YPOBHE CPEIHETO 0OIIero
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 4acoB (5 4acoB B HE/ICIIO).

[Ipensaraemplii B mporpamMmme 1O (U3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIUWBUIYATbHBIX
0COOEHHOCTEN 00yYarOIUXCSl.



COAEPXKXAHUE OBYUYEHUA

(mpakTHUecKas yacThb y4eOHOTO COZIepKaHMs IPeIMETa yCUIeHa MaTepHaIbHO TEXHUUECKON
6a30i nenTpa «Touka pocTay, UCTIOIB3yEeMOTo IS peaIn3aluu 00pa30BaTeIbHBIX IPOTPaMM B
pamMKax mpemnoiaBaHus (PU3UKH)

10 KITIACC

Paznen 1. Hayunbiii MeTO O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

OKCIEpUMEHT U TEopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHnue u
HKCIIEPUMEHT B (PU3HUKE.

CnocoObl  u3mepeHus: (U3MYECKUX BEIMYWH (aHAJOTOBbIE W IU(pPOBBIC
U3MEPUTENIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMid  (QU3NYECKUX  BEIMYMH  (a0COJIOTHAs |
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCONIOTHO TBEPAOE TENo, HiealbHasl >KUJIKOCTh, HJEaJIbHBIA TIa3, TOYECUHBIH
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOPHSL.

Ponb u mecto ¢u3uku B (GOpPMHPOBAHUM COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, navopamopnvie padomvl, npaKmukym (c
UCNOIb306AHUEM UUPP0OBO20 U AHAI0208020 000pyOosanus yenmpa « Touka pocmay).

W3mepeHre cuiibl TOKAa W HampsDKEHUS B LIEMHM TOCTOSIHHOTO TOKa MpHU
MOMOILY aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(poBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pasnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBmxkeHre. OTHOCUTETBHOCTh MEXAHUYECKOTO JBH)KEHHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHHUKH.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX IMPOEKIHH HAa OCH CUCTEMBI KOOpIHHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.



PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U IIyTH MATEPUATIBLHON TOUYKM OT BPEMEHU U UX
rpadukm.

CBoOonHoe majeHue. YckopeHue cBOOOAHOro mnajaeHus. JIBuxkeHue Tea,
OpOIIEHHOr0 TOJ YIJOM K TOPU30HTY. 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEepPUATLHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBosmmHenHOE  nBWKEHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas M JUHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTeabHOE (HOPMaIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJHOE
YCKOPEHHE MaTEpPUAIbHON TOUKH.

TexHuyeckrue yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JNBWKEHUE CHapsAOB, LEMHbIE, IIeCTepEHYAThle W PEMEHHBIE Mepeaayd,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpauyuu (¢ ucnonvsosanuem uudposozo u ananoz06020 060pydosanus
uenmpa «Touxka pocmay).

Mopnenb cucTteMbl OTCYETA, WIUTFOCTpAIs KMHEMAaTHYECKHX XapaKTepUCTHUK
JIBYDKCHUS.

Crioco0Obl uccieoBaHusl IBUKEHUI.

MtrocTpanys NpeaenbHOro Nepexoa U U3MEPEHHEe MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3pe’KEHHOM IPOCTPAHCTBE.

HaGmronenue ABMKEHUs Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hamnpapienue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIoBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUM, CKOPOCTEN IBMXKEHHUS OJTHOTO M TOTO XK€
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, navopamopuvie padomvl, RpaKmuKym (c
UCNOIb306AHUEM UUPP0OBO20 U AHAI0208020 000pydosanusa yenmpa « Touka pocmay).

N3yyeHne HEpaBHOMEPHOTO JIBHXKEHHSI C IIEJIbIO OINpPEACNICHUs] MTHOBEHHOM
CKOPOCTH.

N3mepeHre yCcKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBH)KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOI TaOOPATOPHH).



W3yyenne nBWXEHHWS Tena, OpOIIEHHOTO TOpu30HTanNbHO. I[IpoBepka
TUIIOTE3bl O TMPSIMOM MPONOPUMOHAIBHOM 3aBUCHUMOCTH MEXKIY HaJbHOCTBIO
MOJIETA U HAYAJIbHOU CKOPOCTHIO TEA.

W3ydeHne IBHKEHHUS Tella N0 OKPY>KHOCTH C TOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH MEpHoJia OOpalleHus KOHMYECKOro MasiTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cUCTeMbl OTcuéTa. I[IpuHIMN
oTHocuTenbHOCTH ['anmunes. HenHepuuanabHbie CUCTEMBI OTcuéTa (OmpenesieHue,
PUMEPBHI).

Macca rema. Cuna. [IpuHiun cynepno3unuu Cul.

Bropoii 3akoH HproTOHA 1151 MaTepraibHON TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHMPHOTO TATOTCHHUS. OJKBUBAJICHTHOCTh T'PAaBUTAlMOHHON U
WHEPTHOM MAaCCBI.

Cuna TskecTd. 3aBUCHUMOCTH YCKOPEHHUSI CBOOOJHOTO MAJEHUS OT BBICOTHI
HAJ] TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyueckod IMHPOTHL. JIBUKEHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmxkymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Ttpenue. Cuila TPEHHSI CKOJBXKEHHUS M Cuja TPEHUs
nokosi. Koadduiment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Tejla B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenue. 'mapocrarndeckoe nasnenue. Cuna Apxumena.

TexHH4eCcKkre YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu (¢ ucnonvsosanuem uuposozo u ananoz06020 060pydosanus
uenmpa «Touka pocma»)

HabGmronenue qBKEHUS TNl B MHEPITUATBHBIX 1 HEMHEPIUAIBHBIX CUCTEMaX
OTCU€Ta.

IIprHIMIT OTHOCUTEIBHOCTH.

Kauenne aAByX UWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIONIEH  MOPWIOKEHHBIX K TEIy CHI C
MPOM3BEICHUEM MACChI T€JIa HA €r0 YCKOPEHUE B MHEPIIMATIbHOW CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICUCTBUS TEI.

N3mepenune macce o B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.



[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamophvie padomvl, NPAKMUKYM (c
UCNOIb306AHUEM UUPP0OBO20 U AHAI0208020 000pydosanusa yenmpa « Touka pocmay).

N3mepenne paBHOJEHCTBYIONIEH CUJI IIPU JIBM)KEHUHM OpyCcKa MO0 HAKJIOHHOM
IUIOCKOCTH.

[IpoBepka THIIOTE3bI O HE3aBUCUMOCTH BPEMCHHM JBWIKEHHUS Opycka IIo
HAaKJIOHHOM IUIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MAaCCHI.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

N3ydyeHne NBUXKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBHIO, MIEPEKUHYTOU Yepes
NErKuii OJIOK.

N3mepenne koddduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro Koddduimenra
3aBucuMoCTU Fpp(N).

HccnenoBanue ABuX)eHUsI OpyCcKa MO HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
K03 PUIIMEHTOM TPEHUSI.

N3ydenne nBMKEHUS Ipy3a HA Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOe Teno. [locTymarensHOoe W BpallaTeIbHOE JBUKEHUE
TBEPAOTO Tena. MOMEHT CHJIbI OTHOCWUTEIIBHO OcH BpamieHus. I[linedo cuibl.
CroxxeHue cuil, MPUWIOKEHHBIX K TBEpAOMY Teiy. LleHTp TskecTu Tena.

Y cioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOC PAaBHOBECHE.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE TMPOLECCHl: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu (¢ ucnonvzosanuem uudpoeozo u anano206020 060pydosanus
uyenmpa «Touxa pocmay).

VY cIi10BUsL paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomovl, npaKmukKym (c
UCNOIb306AHUEM UUPP0BO20 U AHAI0208020 000pydosanusa yenmpa « Touka pocmay).

HccenenoBanue yciiOBUM pPaBHOBECUS TBEPAOIO TeEA, HMEIOLIEro OCh
BpAILICHUS.

KoHcTpynpoBaHHe KPOHIITENHOB U PAaCUET CHII YIIPYTOCTH.

N3ydyeHne ycTOMUMBOCTHA TBEPAOTO TEJIA, UMEIOLIEr0 IUIOIIAAb OIOPBbI.

Tema 4. 3axkonvl coxpanenusn é mMexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L{eHTp Macc
CHUCTEMbI MAaTEpPHUAIBHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa Macc.

NMnynbe CUIIBI 1 U3MEHEHHUE UMITYJIbCA TEA.



3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTrnBHOE BMXEHUE.

MoMeHT umnynbca MaTepHabHOW TOYKM. lIpencraBieHne o coxpaHEHHH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX OJISX.

Pabora cunbl Ha MajoM M Ha KOHEYHOM IepemelnieHuu. I'padpuueckoe
MpeACTaBICHUE Pa0OThI CHUIIBI.

MoniHOCTb CUIIBI.

Kunernueckass sHeprus MarepuajbHOM TOuUkH. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPTUH MATEPUATIbHOU TOUKHU.

[loTeHIManbHBIE W HENOTCHIMAIbHbIE CWIbL. lloTeHIMaNbHAsT 3HEprus.
[ToTennmanbHas 3Heprust ynpyro neGopMuUpoBaHHOW NpyxuHbl. [loTeHnmanbHas
DHEPrus Tena B OJHOPOJHOM IpaBUTAMOHHOM moje. [loreHmmaneHas sHeprus
TeJla B IPABUTALMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHYTpU U BHE mapa). Bropas
KOCMHYECKast CKOPOCTb. TpeThst KOCMUYECKAsA CKOPOCTb.

Cs3pb pabOThl HEMOTEHUUAIBHBIX CHJI C HM3MEHEHHEM MEXaHUYECKOU
DHEPIMH CUCTEMBI TeJ. 3aKOH COXPAHECHHSI MEXaHUYECKOU SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm I UACaIbHOM JKMIKOCTU Kak CIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOAOMET, KOMNEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKax.

Jemoncmpauyuu (¢ ucnonvsosanuem uuposozo u ananoz06020 06opydosanus
uyenmpa «Touxka pocmay).

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

HN3mepeHne MOITHOCTH CHUJTBI.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM WM IMOTEHLHAIBHOW SHEPrud NpH
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopunvie padomovl, npaKmukKym (c
ucnojibzoeanuem uud)poeoeo U anai0206020 060])_}7006“””}1 uenmpa «Touka pocma»)

M3mepeHne nMiyiibea Teia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENTH 3JIEKTPOMOOUIISS U MOIIHOCTU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

M3mepeHne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.



CpaBHEHHE W3MEHEHUS TIOTCHIIMATILHON YHEPTUH MPYKUHBI ¢ paOOTOM CHIIBI
TPEHUSI.

Omnpenenenve pabOTHl CHIIBI TPEHUS TPU JIBWKEHUHM Teja MO HAKIOHHON
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka u TEepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE TMOJIOXKEHUA MOJIEKYJsIpHO-KuHeTnYeckon Tteopun (MKT), ux
onbiTHOe oOocHOBaHue. Juddysus. bpoyHoBckoe nBIKEeHHE. XapakTep
JBW)KCHUST M B3aMMOJICHCTBUSI YACTHUI] BeElIeCTBa. MoJenu CTpOEHHs Ta3oB,
KUAKOCTEH U TBEPABIX Ted U OOBICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE JTUX
Mozeneil. Macca u  pasmepbl Mojekya (atomoB). KonuuecTBo BeliecTsa.
[ToctrostnHass ABoranpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3mepenus. lllkana
temmneparyp Llenbcus.

Mopnenp uaealbHOTrO ra3a B MOJEKYJISIPHO-KUHETUYECKOW TEOPUU: YACTHUILIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AUMOJICHCTBYIOT JPYT C IPYTOM.

['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcomoTHAs
temriepatypa (mkaina temneparyp Kenbsuna). 3akon Jlanbrona. M3omporneccsl B
UJCATbHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
IIPEICTABICHUE U30IPOIIECCOB: U30TEPMA, H30X0pa, U300apa.

CBsi3p  MEXIy JaBIECHWEM M CPENHEM  KHUHETUYECKOW  DJHEprueu
NOCTYNaTEeIbHOrO TEIMJIOBOTO ABMXKEHHUS MOJIEKYJl MJI€albHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKON TEOPUH UICAIBHOTO ra3a).

CBs13b a0COJIFOTHOM TeMITEpaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEeaHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO IBMKEHUS €€ YaCTHL.

TexHH4eckre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
0apoMeTp, MoTy4eHre HaHOMAaTEPHAJIOB.

Jemoncmpayuu (¢ ucnonvsosanuem uuposozo u ananoz06020 060pydosanus
uenmpa «Touka pocmay).

Mopenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoposnuk ¢ 3amuceio peasbHOro OpOYHOBCKOTO JTBUKECHHUS.

Jubdy3ust sKuIKOCTEH.

Mogaens onbita IlTepHa.

[IputsxeHre MOJIEKYII.

Mopenu KpucTamIn4ecKux peneTox.

Habmronenue u nccieoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomvl, NPAKMUKYM (c
UCNOIb306AHUEM UUPP0OBO20 U AHAI0208020 000pydosanusa yenmpa « Touka pocmay).



HccenenoBanne 1mponecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEXITY TOPSYE U XOJIOAHOU BOJOMA.

W3yyeHne H30TEpPMUYECKOrO Mpouecca (PEeKOMEHIAOBAaHO MCIOJIb30BaHUE
1udpoBoii 1abopaTopun).

N3ydeHne n30X0pHOro mporecca.

N3yyenue n300apHOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmonunamuueckass (T/]) cucrema. 3agaHue BHEIIHUX YCIOBUW ISt
TEPMOJMHAMHYECKON CUCTEMBI. BHellHHe 1 BHyTpeHHUE napaMeTphl. [lapameTpsl
TEPMOAMHAMUYECKON CHUCTEMBI KaK CPEIHHE 3HAYCHHWsI BEIUYWH, OMHUCHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepmoauHaMmuku. (CaMOIpPOM3BOJIBHASL — pelaKCalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpPAaBHEHMM:
ypaBHeHHe MenaeneeBa—KianeipoHa u BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
YcnoBus NPUMEHMMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTPAlUs YaCcTHL, BBICOKHE
TEeMIIEpaTyphl. BelpaxkeHue Uil BHYTPEHHEW DHEPIrUU OJHOATOMHOIO MEaJIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTHIECKUE MTPOLIECCHI.

DneMeHTapHas paboTa B TepMOJuHaMUKe. Beruncienne paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepegaya  kak  crmoco0  M3MEHEHUS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KonBekuws,
TEIUIONPOBOHOCTD, U3TyUYCHHUE.

KomnuectBo Ttemnorel. Tenno€éMKoOcTh Tena. YHaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHUE Maitepa. YaenpHas TEIUIOTa CrOpPaHUs
tornuBa. Pacu€r KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aauabaTHOM TIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMUKW. BHyTpeHHss »sHeprus. KommuecTtso
TEIJIOTBI W paboTa Kak  MeEpbl  M3MEHEHUSI  BHYTPEHHEH  HSHEpruu
TEPMOJNHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: Yepes
3aIaHHOE PABHOBECHOE COCTOSIHUE TEPMOJWHAMUYECKOW CHUCTEMBI ITPOXOIUT
eJMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIleparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOKHO IEpeaTh TEIIOTY OT O0Jiee XOJIOAHOTO Tena K 0ojiee HarpeTtomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh MpUpOTHBIX MIPOIIECCOB.

[Tpuniumnsl aeicTBus TernoBbix MamuH. KIT/I.



Maxkcumansnoe 3nauenue KIIJI. Lukin Kapho.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUraTeineil. TemnoBoe
3arpsI3HEHUE OKPYIKAIOIIEH CPEbI.

TexHuyecknue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: XOJOAWIbHUK,
KOHJUIIMOHEp, JU3CNbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHA,
MOJIyYCHUE CBEPXHU3KUX TEMIIEPATyp, YTWIH3ALUSA «TEIUIOBBIX» OTXOIOB C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUS OMOOPTaHNYECKOTO TOTUTMBA JIJIS
BBIPAOOTKU «TETUIOBOM» U AJIEKTPOIHEPTHUHU.

Jemoncmpayuu (¢ ucnonvsosanuem uudposozo u ananoz06020 060pydosanus
yenmpa «Touka pocmay).

N3meHeHne TeMiepaTypsl Mpy aiuadaTudecKoM pacIIupPEeHUH.

Bo3nymiHoe orauso.

CpaBHeHUE yAENBHBIX TEINIOEMKOCTEN BEILIECTB.

CriocoObl U3MEHEHMSI BHYTPEHHEN YHEPTHUU.

HccnenoBanue aqnadaTHOro Npouecca.

KomrmbroTepHble MOAEIHN TEIUIOBBIX JBUTATEICH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomovl, NpaKmMuKym (c
UCNOIb306AHUEM UUPP0OBO20 U AHAI0208020 000pydosanusa yeumpa « Touka pocmay).

N3mepeHue yaenpHON TENI0EMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadbaTHOro npouecca.

N3ydeHne B3aMMOCBSA3M JHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJCHCTBUS H
TEMIEPATYPbl KUTICHUS KUJKOCTEH.

Tema 3. Aepecammuvie cocmoanusn eeuwyecmea. Dazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanus. VcnmapeHue W KumneHue. YaeiabHas
TeIJI0Ta NapooOpa3oBaHusI.

HacblllileHHbIE W HEHAchIlleHHble Mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEpaTyphbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMITEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocth Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Tépnoe Teno. Kpucrannmmueckue u amopdubie Tema. AHU30TPONHS CBOWCTB
kpuctaiuioB. [lmaBieHne W Kpuctau3anus. YJelbHas TEIUIoTa IUIaBJICHUSI.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacmmpeHue XKUIKOCTEH M TBEPIBIX Tel, 00bEMHOE U JIMHEWHOE
paciupenre. AHTapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYMHA
TEIJIOBOTO paclIupeHus Tell (Ha Ka4eCTBEHHOM yYpOBHE).



[Ipeobpa3zoBanue 3Heprun B (Pa3oBBIX MEPEXOAAX.

VYpaBHeHUE TEMIOBOTO OaiaHca.

[ToBepxHocTHOE HaTsDKeHHE. KO3 (UIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie siBnenus. J[aBineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyiia Jlaruiaca.

TexHn4eckrue yCTpOWCTBA W TEXHOJOTHUYECKHE TMPOLECCHL:  KUIKHE
KPHUCTaJUJIbl, COBPEMEHHBIE MATEPHUAJIBI.

Jemoncmpayuu (¢ ucnonvsosanuem uugposozo u ananoz06020 06opydosanus
yenmpa «Touka pocmay).

TemnnoBoe pacmpeHue.

CBOMCTBa HACBIIICHHBIX apOB.

Kunenune. Kurnenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CwmaunBaHue.

Kanumisipasie sBiIeHUS.

Moenu HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObl M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmronenne manbix aedopmariuid.

Yuenuueckuit sxcnepumenm, navopamopruvie padomvl, npaKmuKym (c
UCNOIb306AHUEM UUPP0OBO20 U AHAI0208020 000pyOosanus yenmpa « Touka pocmay).

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJIA.

N3ydeHne CBOMCTB HACBIILIEHHBIX NTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa W OILIEHKa MacChl MapoB B
ITIOMEILICHUH.

N3mepenue ko3¢ duiieHTa MOBEPXHOCTHOTO HATSKCHUSI.

N3mepenue monynst FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHIJIBI.

Paznen 4. DaekTpoauHaMMKA.

Tema 1. dnexkmpuueckoe noie.

DnekTpu3anusi TeJl W €€ MPOSIBICHMS. OJIEKTpUuecKuil 3apsan. JlBa Buaa
ANEKTPUYECKUX 3apsaaoB. [IpoBOAHUKH, JHUAJIEKTPUKA U MOJYHIPOBOJHHKHU.
DneMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsaa.

B3anmoneiictBue 3apsnoB. Toueunsie 3apsaapl. 3akoH Kymnona.



Onektpudeckoe nose. Ero neiictBre Ha 3IEKTPUYECKUE 3apsi/bl.

Hanpsok€unocts  anexTpuueckoro  moins.  [IpoOueinii  3apsn.  Jlunuwm
HAIPSHKEHHOCTH 3JIEKTPUUECKOro NoJist. OJHOPOAHOE AIEKTPUUECKOE TMOJIE.

[ToTeHIMAIBHOCTD 3JEKTPOCTATUYECKOI0 MOJIsI. Pa3HOCTh MOTEHUMAIIOB U
HanpspkeHue. lloTeHnumanbHas sHEprus 3apsaa B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuMaN 3IEKTPOCTATUUECKOTO T0Jist. CBA3b HANPSXKEHHOCTH TMOJIS U Pa3HOCTHU
MOTEHIIUAJIOB JJI1 DJIGKTPOCTATUYECKOTO ToJis (KaKk OJHOPOJAHOTO, TaKk U
HEOJHOPOJIHOTO).

[IpuHIMII CYyNIEPIIO3ULIUU ATIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOM cdepnl. [lome
PaBHOMEPHO 3apsKEHHOro mo o0béMy Imiapa. Ilome paBHOMEpHO 3apsHKEHHOU
OECKOHEYHOM TIUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH 3TUX MOJEH H
DKBUIOTEHIUAIBHBIX [TOBEPXHOCTEM.

IIpOBOTHUKH B 3JIEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsI0B.

JnsnexTpuku B AJIEKTPOCTATUYECKOM ToJie. Jwsnexrprueckas
MIPOHHUIIAEMOCTh BEIIECTBA.

Kongencatop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD ILIOCKOTO
KOHJIEHCATOpa.

[TapaiutennbHOE coeMHEHNE KOHAEHCATOPOB. llocnenoBarenpbHoe coelMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

JIBrxKeHMEe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUECKOM IIOJIE.

TexHndecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOIL,
JIEKTPOMETpP, DJIEKTPOCTaTHUECKasi 3alluTa, 3a3€MJICHHE JJIEKTPONpPUOOpOB,
KOHJIeHCcaTophbl, reneparop Ban ne I'paada.

Hemoncmpauuu (¢ ucnonvzosanuem uudpoeozo u ananoz06020 060pyoosanus
uyenmpa «Touxa pocmay).

Y CTpOUCTBO U MPUHIKUII IEUCTBUS SJIEKTPOMETPA.

DJIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOIHUKH B 3JIEKTPUUYECKOM ITOJIE.

DneKkTpocTaTuuecKas 3amuTa.

YCTpOUCTBO U AEUCTBUE KOHAECHCATOPA IIOCTOSHHOW U TIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUYECKOW NPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCAaTOoPa.

3apsiiKa U pas3psiika KOHJIEHCaTopa Yepe3 Pe3UCTop.



Yuenuueckuii Ixcnepumenm, nabopamopuvie padomwl, NPAKMUKYM (c
UCROIb306AHUEM UUPPOBO20 U AHATI0206020 000pyOdosanusn yenmpa « Touka pocmay).

O1neHka cujl B3aUMOJICHCTBUS 3apSyKEHHBIX TEI.

HaGmronenue npeBpalieHus SHepruy 3apsKEHHOT0 KOHIEHCATOpa B SHEPTHUI0
W3JIyYEHUSI CBETOAUOA.

N3ydeHnne npoTekaHusi TOKa B LENU, COACPHKAIIECH KOHJICHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUs ) pu
MOCJIEA0BATEIILHOM COCIMHEHUH KOHIEHCATOPOB.

HccnenoBanue paspsiia KOHIAEHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuna toka. [TocTosIHHBIN TOK.

VYcioBust CymiecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKH
toka. Hampsokenune U u DJIC é.

3akod OMa i1 ydacTKa IeIH.

DIJIEKTPUYECKOE COITPOTHUBIICHUE. 3aBUCUMOCTh COITPOTHUBJICHUSA
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CECUCHMS.
VY 1enbHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MapAILICIIBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOIHUKOB.
Pacuér pa3BeTBIE¢HHBIX AekTpuueckux mnenei. [IpaBmna Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH /[xoyns—JIeHua.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBas MOIIHOCTb, BBIAEISEMass Ha
pesucrope.

OJIC u BHYTpEeHHEE COINpPOTUBICHHME HCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM  (3aMKHYTOM) D2JIGKTPUYECKOW Ienmu. MOIIHOCTh HMCTOYHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpaeHcarop B 11ernu nOCTOSTHHOTO TOKA.

TexHn4eckue YCTpPOWCTBA M TEXHOJOIMYECKUE ITPOLECCHL: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK FJIEKTPUUECCKOU IHEPTUH.

Hemoncmpauuu (¢ ucnonvzosanuem uupoeozo u anano206020 060pyoosanus
yenmpa «Touka pocmay).

N3Mepenue cuiibl TOKa U HAMIPSIKEHHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HAIPSHKCHUS JII PE3UCTOPA,
JIaMITbl HAKaJIMBaHUS U CBETOAMO/A.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MHPOBOAHUKOB OT JJIUHBI,
MJIOIIA/IM TTOTIEPEYHOr0 CEUCHUSI U MaTepralia.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT COIPOTUBJICHUS TPU MOCTOSHHOM
HANPSDKCHUM.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbikaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHEr 0 COMPOTUBJICHHUS.



Crioco0bl coemmHeHs] HCTOYHUKOB ToKa, DJ[C Oatapei.

HccenenoBanne pa3HOCTH MOTEHIMAIOB MEXIY MOJIOCAMU HCTOYHHKA TOKA
OT CUJIbI TOKA B LCTIH.

Yuenuueckuit sxcnepumenm, nadopamopmuvie padomvl, npaKkmukym (c
UCNOIb306AHUEM UUPP0OBO20 U AHAI0208020 000pydosanusa yenmpa « Touka pocmay).

HccenenoBanre CMEMAaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenpHOoro COnpoTUBIICHUS POBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBIL TOKAa OT HANpPSOKEHUS IS JIAMIIBI
HaKaJIUBaHMUS.

YBenuueHue npejena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJ{C rambBaHUYECKOrO 3JIEMEHTA OT BPEMEHHU
IIPA KOPOTKOM 3aMBIKaHHH.

HccnenoBanne pa3HOCTU MOTEHUMAIOB MEXKY IOJKOCAMU MCTOYHHMKA TOKA
OT CHUJIbI TOKA B LCTIH.

HccnenoBanne 3aBUCUMOCTH TTOJIE3HOM MOITHOCTA MCTOYHHKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 paznuunbix cpeoax.

DneKkTpuyeckass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAA
MMPOBOJIUMOCTh TBEPABIX META/IOB. 3aBUCUMOCTH COMNPOTHUBJICHHUS METALIOB OT
temmeparypbl. CBEpXITPOBOINMOCT.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBOHUKH. CobOcTBeHHas 151 IIPUMECHAs ITPOBOJIUMOCTD
noJIynnpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUIT TOK B 3JIEKTPOJIMTAX. DIEKTPOJUTHYECKAsT AUCCOLMALIUS.
DnekTponu3. 3akoHbl Dapanes 11 AIEKTPOIIN3a.

DJIeKTpUUeCKU TOK B Ta3zax. (CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
pas3psaa. PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3psana. Moinus. [1masma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra30pas3psiaHbIe
JIAMIIbl, DJIEKTPOHHO-JyueBasi TpyOKa, MOJYNMPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3uCTOp, (HOTOAMON, CBETOAUOJ, TalbBaHHWKA, papUHUPOBAHHE MEJH,
BBITIJIABKA aJTFOMUHUSA, 3JIEKTPOHHASI MUKPOCKOIIHSI.

Hemoncmpayuu (¢ ucnonvzosanuem uyugpoeozo u ananozo6020 060pydosanus
yenmpa «Touka pocmay).

3aBUCHUMOCTh COMPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoii pa3psil U MPOBOAUMOCTD BO3/1yXa.

CpaBHEHUE IPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.



OIHOCTOPOHHSISI IPOBOJIUMOCTH AMO/IA.

Yuenuueckuit sxcnepumenm, nadopamophvie padomvl, NPAKMUKYM (c
UCROIb306AHUEM UUPPOBO20 U AHATI02068020 000pydosanus yenmpa « Touka pocmay).

HabGmrogenue snekrposnnsa.

N3mepeHune 3apsiaa OJHOBAICHTHOTO MOHA.

HUccnenoBanne  3aBUCMMOCTH ~ CONPOTHUBIICHUST  TEPMOPE3UCTOPA  OT
TeMIepaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOA.

DuU3NYEeCKUN NPAKTUKYM.

CrnocoObl u3MepeHus pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PM3MYECKUX BEJIUYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX WM3MEPEHHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(Gu3MYEeCKUX BEIUYHMH, NPOBEPKA MPEMJIOKEHHBIX THIOoTe3 (BbIOOp H3 pador,
OMMCAaHHBIX B  TEMAaTHYECKUX  pazfenax «YUCHHUECKUH  HIKCICPUMEHT,
nabopaTtopHbIe pabOThI, MPAKTUKYM).

Me:xnpeaMeTHbIE CBSI3H.

N3yyenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCS C YYETOM COAEPHKATEIBHBIX MEXKIIPEIMETHBIX CBSI3E€H C KypcaMu
MaTeMaTUKH, OUOJIOTUH, XUMUH, TeOrpauu U TEXHOJIOTUH.

Meosicnpeomemnule nOHAMUA, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYYHOZ0
NO3HAHUA: SBJICHWE, HAay4YHbIA (DaKT, runoresa, (U3MYEecKas BEIUUYWHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJEINPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1adOpaTOPHSL.

Mamemamuka: penieHUe CUCTEMbl YypaBHEHUW. JluHelHas QyHKIMS,
napabosa, rurepbona, ux rpaduku U cBoicTBa. TpuUroHomMeTpuyeckue (yHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 X MPOEKIIMU HA OCH KOOPJIUHAT, CIIOKEHHUE BEKTOPOB.

Bbuonozua: mexanuueckoe JABUKEHUE B KUBOU npupone, auddysus, ocMoc,
TEIJIO0OMEH J>KMBBIX OPTaHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAlOIIEeH Cpeibl,
yTHIIM3AIMsg OWOOPTraHMYECKOTO TOIUIMBA JJIi  BBIPAOOTKH  «TEIUIOBOM» U
AIEKTPOIHEPTUH, MIOBEPXHOCTHOE HATSHKEHUE U KaWJUISIPHBIC SIBJICHUS B IPUPOJIE,
AIIEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJIC.

Xumuna: TUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHUE ATOMOB M MOJICKYII,
MOJb BEIIECTBA, MOJSIpHAs Macca, IOJyYeHHUE HaHOMATEpHUAJIOB, TEIIOBbBIC
CBOMCTBA TBEPABIX TN, KUIAKOCTEU U ra30B, )KUAKUE KPUCTAIUIbI, FIEKTPUUECKUE
CBOMCTBAa METAJJIOB, AJIEKTPOJIUTHYECKAS TUCCOLMALINS, TaTbBAHUKA, JIEKTPOHHAS
MHUKPOCKOIIHS.



TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMKCHUN C HCIOJNb30BAHHEM MEXaHH3MOB,
y4€T CYXOro U IKHUJIKOTO TPEHHS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIUHU
(KpOHILTEHH, pemeéTyarble KOHCTPYKIIMHU), MCIOJIb30BAHUE 3aKOHOB COXPAaHEHMUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYTrHE), ABUTATENb BHYTPEHHETO
cropaHusi, maponasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIUOHEP, TEXHOJIOTHUHI
MOJYYEHHUS] COBPEMEHHBIX MATEpHAJOB, B TOM YKCJI€ HaHOMAaTEpHalOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHUE DJIEKTPONpPHOOpPOB,
ra3opas3psiHbIE JIAMIIbI, TOJIYIIPOBOJHUKOBBIE IPUOOPHI, T'alIbBAHUKA.

11 KIIACC

Pa3znen 4. DiaekTpoauHaMuKA.

Tema 4. Mazhummnoe noJe.

B3auMonencTBUe TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuun cynepno3unuu
MAarHUTHBIX NIOJIeH. JINHUY MarHUTHOU MHIYKIMH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia Amnepa, €€ HanpaBJI€HUE U MOJTYJIb.

Cuia JlopeHua, €€ HanpaBiIeHUE U MOYJIb. JIBUXKEHUE 3apSAKEHHON YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MaruautHoe nosne B BeuiectBe. DeppoMarHeTUKH, Napa- U TUAMarHeTHUKH.

TexHu4eckre yCTpOMCTBA M TEXHOJOTMYECKUE TMPOLECChl: MPUMEHEHUE
ITOCTOSIHHBIX MAarHuTOB, AJIEKTPOMArHuTOB, TECTEP-MYJIBTUMETD,
AJIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauuu (¢ ucnonvzosanuem uudpoeozo u ananozo6020 o06opydosanus
uenmpa «Touka pocmay).

KaptnHa  nuHWA  WMHAYKOMM ~ MAarHATHOTO — TIOJSL  IIOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KapTuHa 1mMHMN MarHMTHOW MHAYKIHUU TOJISL JUTMHHOTO IIPSIMOTO ITPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJIHUKA, KATYIIIKHA C TOKOM.

B3aumozencTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBre cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmkeHus My4yka 3JIEKTPOHOB B MATHUTHOM TIOJIC.

[TpuHIMTT JEUCTBUSA BIIEKTPOU3MEPHUTEIBHOTO npubdopa
MarHUTORJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, navopamopnvie padomvl, NPAKMUKYM (c

UCNOb308aANHUEM UYUPPOBO20 U AHAI0206020 000pyOosanusa yenmpa « Touka pocmay).



HccnenoBanue MarHMTHOI'O MOJISI IIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB eppOMarHeTUKOB.

HccnenoBanne AeMCTBUA NOCTOSTHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3Mepenue cuiibl Amiepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIbI TOKA.

OrnpeneneHne MarHUTHOW UHIYKIIUU HA OCHOBE M3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBneHne DIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
uHaykauu. OJIC wuHAyKUMU. 3aKOH 3JEKTPOMArHUTHOM uWHAykuuu Papajes.
Buxpeoe anekrpudeckoe noiie. Toku Oyko.

OJIC uHAYKIMU B MPOBOJHUKE, NBMKYLIEMCS B OJHOPOJHOM MAarHUTHOM
oJie.

[IpaBuo Jlenua.

NuayktuBHOCTh. KaTyllika WHIYKTUBHOCTH B LI€NU IOCTOSIHHOTO TOKa.
SBnenue camonnaykuuu. I1C caMOUHIYKINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: WHAYKIIMOHHAS
1€4b, COJICHOU/I, 3alIATa OT BJICKTPU3ALMU TEJI IIPU JBUKECHUN B MATHUTHOM I10JIE
3emMin.

Hemoncmpauuu (¢ ucnonvzosanuem uudpoeozo u ananoz06020 o06opydosanus
yenmpa «Touxka pocmay).

HaOmronenue sBIeHUsI JIGKTPOMAarHUTHON MHIYKITUH.

UccnenoBanne 3aBucumoctd IDJIC HHIYKIIMU OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO ITOTOKA.

[IpaBuiio Jlenna.

[Tamenre MarauTa B aTlOMUHHUEBOM (MEIHON) TpyOe.

SIBneHne cCaMOMHAYKIIUH.

Hccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH W3MEHEHHMS
CHJIBI TOKA B IICIIH.

Yuenuueckuit rkcnepumenm, navopamopnvie padomul, NPAKMUKYM (c
UCROIb306AHUEM UUPP0OBO20 U AHAI0208020 000pyOosanusa yenmpa « Touka pocmay).

HccnenoBanue siBIEHUS 3JICKTPOMAarHUTHON MHIYKIWH.

Onpenenenne MHAYKIIUA BUXPEBOTO MAarHUTHOTO TIOJISI.

HccnenoBanue siBICHUS CAMOMHIYKIIHM.

COopka MOJIeTTH AJIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.



["apmonnueckue konebanus. Kunematnueckoe M IWHAMHUYECKOE OMHCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUSI MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIeOaHUN U3 UX DHEPTreTUYECKOTO U
KMHEMAaTUYECKOTO OTTMCAHUS.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHUM HCXOJIHON
BEJTMYMHBI C aMIUTUTYIaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHUSI.

[lepuon u yactora koneOanuid. [lepuon ManbiX CBOOOJHBIX KOJieOAHMI
MaTeMaTU4YecKoro MasdTtHuka. llepuos cBOOOAHBIX KOJIEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarouux kKonebanusx. BeiHyx)aeHHbIe KoneOanus. Pe3onanc.
Pe3sonancHass kpuBasd. BimsHue 3aTyxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu (¢ ucnonvzosanuem uudpoeozo u ananozo6020 o060pydosanus
uenmpa «Touxka pocmay).

3amnuch K0ae0aTeIbHOro ABYKCHUS.

HabGnronenne He3aBUCUMOCTH TIEpUOJIa MAJIbIX KOJieOaHU# rpy3a Ha HUTU OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaromux Kojae0aHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJIEOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne kosiebaHWi Tpy3a HA MACCHBHOM TPYXHHE C IEJIbIO
dbopmupoBaHUs MPEACTaBICHUI 00 UACATbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanne BoIHYXICHHBIX KOJIEOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, navopamopuvie padomvl, RpaKmukym (c
UCNOIb306AHUEM UUPP0O6O20 U AHAI0208020 000pyOosanusa yenmpa « Touka pocmay).

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB JIBUKEHUS TeJIa B XOJI€ KOJeOaHU Ha yIIpyroM IMojBece.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBanue SHEPTUN B IPYKUHHOM MAasITHHUKE.

NccnenoBanrie yObIBaHMS aMILTUTY/IbI 3aTYyXaIOIINX KOJICOAHUIA.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

Tema 2. dnekmpomacHummnbsle KOA€e0AHUA.

Konebarenbubiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJCOAHHS B
ujeabHOM KosiebaTenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUIATYABI
3apsja KOHAEHCaTopa C aMIUTMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.



3aKOH COXpaHEHMs SHEPTUH B HJI€aTHHOM KOJIEOaTEIbHOM KOHTYpE.

3aTyxaroniue 3JIEKTPOMArHUTHHIE KOJIcOaHMsI. BrinyxeHHbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE H
JEHUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCHMOCTH NIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAJIbHBIA TEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCaTop W KaTyllKa
VHJIYKTUBHOCTH B LE€NH CUHYCOUJAJIBHOIO MEPEMEHHOTO TOKa. Pe30HaHC TOKOB.
Pe3onaHC HanpsiKeHUN.

Uneansusiii  Tpancopmatop. IlpomsBoacTBo, mepepaadya W MOTpeOsICHHE
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TIpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
VCIIOJIB30BaHUs 3JIEKTPOIHEPIUU B ITIOBCEIHEBHOM KU3HMU.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TMHUU IJIEKTpONepeaay.

Hemoncmpauuu (¢ ucnonvzosanuem uudpoeozo u ananozo6020 o06opydosanus
uenmpa «Touxka pocmay).

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTH YaCTOThI CBOOOHBIX KOJICOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mogenb 35IeKTPOMarHuTHOTO T'eHEPaTopA.

BriHyXIeHHbIE CHHYCOUATbHBIC KOJICOaHUS.

Pe3ucTop, kaTyiika MHIYKTHUBHOCTA W KOHJIEHCATOP B LIEMU MEPEMEHHOTO
TOKA.

Pe3oHanc mnpu 1OCIEIOBATENPHOM COCAWHEHUU PE3UCTOpPA, KaTYIIKU
VHIYKTUBHOCTH U KOHJICHCATOPA.

Y cTpoicTBO ¥ MPUHIIMI ACUCTBUS TpaHChopMaTopa.

Mopens THHUYM DIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomvl, NPAKMUKYM (c
UCROIb306AHUEM UUPP0OBO20 U AHAI0208020 000pyOosanusa yenmpa « Touka pocmay).

N3yuenue tpancopmaropa.

HccnenoBanre MEpeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

Habmoienue 31eKTpOMarHUTHOTO PEe30HAHCA.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIETIH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBLE GOJIHDbL.



MexaHudeckue BOJHBI, YCJIOBHS HX pacnpocTpaHeHus. llomepeunble u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpOCTPAHEHHS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MperoMJeHHe, MHTephEepeHLus H
nudpaxims.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHE OKPYKAIOUIEN CPEIBL.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHast oprieHTalMs BEKTOPOB B 3JIEKTPOMATHUTHOW BOJIHE.

CBOIICTBa  DJIGKTPOMArHUTHBIX  BOJH:  OTPaXXE€HHE,  IPEJOMIICHHE,
noJisipu3anus, uHTepdepeHns u qudpakius.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI pagUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHHUYecKue yCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIMUIIMHE.

Jemoncmpayuu (¢ ucnonvsosanuem uuposozo u ananoz06020 060pydosanus
yenmpa «Touxka pocmay).

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

Habmoienue oTpaskeHus: U NpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTHYECKHUIN PE30OHAHC.

CBoiiCTBa yNbTpa3ByKa U €ro NpUMEHEHNE.

HabGmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KOJieOaHUM.

HccnenoBanne  CBOMCTB — JJIEKTPOMATHUTHBIX — BOJIH: OTpa’KECHHUE,
npesioMJIeHUE, MoJspu3auus, udpakuus, UHTephepeHIIus.

Oo6HapyxeHue nH(PpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomvl, NPAKMUKYM (c
UCNOIb306AHUEM UUPP0OBO20 U AHAI0208020 000pydosanusa yenmpa « Touka pocmay).

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMoIMHEHOE pacpoCTpaHEHUE CBETA B OJHOPOJIHOM cpene. JIyu cBera.
To4yeuyHbIll HICTOYHUK CBETA.



OTtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHue n3o0pakeHUil B
wiockoM 3epkane. Cepudeckue 3epkana.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTelNb
npesoMieHus. OTHOCUTENBHBIN MOKa3aTesb npenoMiieHus. [I0CToOSHCTBO YaCcTOThI
CBE€Ta M COOTHOULICHWE JJIMH BOJH INPU IEPEXO0JIe MOHOXPOMATHYECKOIO CBETA
yepe3 IpaHully pasjiesia AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. [ducnepcust cera. CiioxHBIA cocTaB O€lI0ro CBETa.
IBer.

[TonmHOE BHYTpeHHee oTpaxkeHue. [IpenenbHblid yroy MOJHOIO BHYTPEHHETO
OTpaXEHUS.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epuyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IIOKa3aTelIs MPEIOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIUYEHHUE, TaBAEMOE JIMH30M.

Xoxa ny4a, MPOMIEAIIEro JHWH3Y IOJ MPOU3BOJIBHBIM YIJOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas crnocoOHocTh. ['1a3 kak ontuyeckas
cUcTeMa.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOJEHUST MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHLHOHHON
KapTUHE OT JBYX KOTIEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIIAaCCHYECKHUX
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHnHas peméTka. YCJIOBHE HaOII0ICHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuueckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroanmnapar, MUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MpOCBETIICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs peréTKa.

Hemoncmpayuu (¢ ucnonvzosanuem uyugpoeozo u ananozo6020 060pydosanus
yenmpa «Touka pocmay).

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeaoMIIEHHs CBETA.

Habmtoienue noaHoro BHyTpEHHETo oTpaskeHus. MoJiesib CBETOBOA.

HccnenoBaHre XoJa CBETOBBIX IYYKOB 4YE€pe3 IUIOCKONAPALIEIbHYIO
IUIACTUHY U IIPU3MY.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.

Mopenu MuKpockona, TeJIecKona.

Habmonenue narepdepeHnu cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenne nudpakiuu ceera.

N3ydenne 1upakimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CHEKTpa.

HabGmronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHUE ONSIPOUIOB JIJISI U3YUEHHS] MEXaHUUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopuvie padomovl, npaKmukKym (c
UCNOIb306AHUEM UUPP0OBO20 U AHAI0208020 000pydosanus yenmpa « Touka pocmay).

N3mepeHune nokazaresis npesioMIIEHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BelmiecTBa (Ha
pUMEPE KUJKHUX JTHH3).

N3mepenrie POKYyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tonyyenue n300paxkeHusi B CUCTEME U3 IUTIOCKOTO 3epKaJia U JIUH3BI.

[Tonmyyenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Habnronenue nudpakuuu, nHTEp(PEpEeHINN U MOJISIpU3aIii CBETA.

N3yyeHue noysipu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JAUAJIEKTPUKA.

N3yyenue nHTEpPEpEeHIINH JIa3ePHOTO U3TyUCHUS HA IBYX IIEISAX.

Habmronenune nucnepcun.

Habmronenue u ucciaegoBanre 1u(pakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOUIM AUPPAKIUOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHUTEIbHOCTH.

['panuubl  NPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CHeuaibHOU TEOPUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. I[IpeoOpaszoBanusi  JlopeHria.
VYcnoue mnpuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHEPrusi ¥ UMIYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMIYJILCOM PEISTUBUCTCKON YaCTUIIBl. DHEPrus
MIOKOSI.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YyeHndyeckuit IKCIIEpUMEHT, J1a00paTOpHbIE PaOOThI, MPAKTUKYM.



OnpeneneHue UMIyJIbCa W HSHEPrUU  PEIATHUBUCTCKUX 4acTull (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM IT0JIC).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. KopnycKyaapHo-601H0801 0yaiu3m.

PaBHOBeCHOE TEIJIOBOE W3JIydeHHE (M3JIydeHHE aOCONIOTHO YEPHOTO Tela).
3akoH cmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akonbl poTodPdekra. YpaBHeHHE
OuinmrenHa 1 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, JaBJIGHHE CBETa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleOeneBa.

BousiHoBBIE cBOMCcTBA yacTull. Bosnbl ne bponns. Jlnuna BonHb! 1e bpoiis u
pasMepbl 00NacCTH JIOKAIM3AlMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eitzendepra.

TexHn4ecKrue YCTpPOMCTBA M TEXHOJOTHMYECKHUE IPOLIECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJIMO/I.

Hemoncmpauuu (¢ ucnonvzosanuem uudpoeozo u ananoz06020 o06opydosanus
yenmpa «Touxka pocmay).

®oTo3(dQdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

HUccnenoBanne  3aBUCUMOCTH  CONPOTUBICHUS  MOJYNPOBOJAHUKOB  OT
OCBELIEHHOCTH.

Ceeroauon.

Conneunas Oarapest.

Yuenuueckuit rxcnepumenm, nadopamopnvie padomul, NPAKMUKYM (c
UCNOIb306AHUEM UUPP0BO20 U AHAI0208020 000pydosanusa yenmpa « Touka pocmay).

UccnenoBanue ¢poTope3ucropa.

N3mepenune nocrossaHoM [lmanka Ha ocHOBe HcciienoBanus pororddekra.

HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA YEPE3 CBETOAMO/I OT HAPSIKECHHUS.

Tema 2. @usuka amoma.

OnbITHl MO KCCIEAOBAHMUIO CTPOCHMSI aroma. llnaHerapHas Monenb aToma
Pezepdopna.

[Toctynater bopa. M3nyyenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.

Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJIOPOJA.



CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaTIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu (¢ ucnonvsosanuem uudposozo u ananoz06020 060pydosanus
yenmpa «Touka pocmay).

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomovl, npaKmukym (c
UCNOIb306AHUEM UUPP0OBO20 U AHAI0208020 000pydosanus yenmpa « Touka pocmay).

Hab6nronenue TMHEHYaToro CuekTpa.

HccnenoBanue cnekTpa paspeKEHHOI0 aTOMapHOTO BOAOPOJAA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0Pa U I1EMEHMAPHBIX YACHUY,

Hyxnonnass moaens sanpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyyeHue.

3aKOH paJMOAKTUBHOTO pacrnaaa. PagmoakTUBHBIE HM30TONBI B MOPUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIy4eHHs. BiusHHE pagnOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrectBeHHbIi QoH n3nydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sigpe. Snepubie cuibl. JledexT maccer spa.

Anepubie peaknuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSIAEPHOTO CHHTE3a. ODKOJOTMYECKUE aCIEKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metozsl perucTpalyy U UCCIIEI0BAHUS AIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBinenne o CtangapTHoN Moaenu. KBapk-TirooHHass MOJENb apOHOB.

®usuka 3a npeaenamu CraHgaptHol Mojenu. TéMHass matepus U TEMHas
SHEprusl.

EnuHcTBO pusnueckoi KapTUHBI MHPA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomvl, NPAKMUKYM (c
UCNOIb306AHUEM UUPP0OBO20 U AHAI0208020 000pydosanusa yenmpa « Touka pocmay).

HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAHUEM JO3UMETPA.



N3ydenue noriomuieHus OeTa-4acTUl] aTFOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPUZUKH.

Ortarbl pa3BUTHS acTpOHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTb 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPUPOJIBI
KOCMUYECKUX 00BEKTOB.

MeTonbl aCTpOHOMHUYECKUX HccienoBaHuid. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAJAHOTEIECKOIbI, BHEATMOC(EPHASI ACTPOHOMHSI.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Comnnue. ConmHeunast akTUBHOCTb. MicTounuk sHeprun ConmHIa U 3BE3I.

3BE3/BI, NX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaabHbIN KJIacC —
CBETUMOCTB». 3BE3bl IJIaBHOM IOCIIENOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JUI 3BE3J TJIABHOM IOCIIENOBAaTEIBHOCTH. BHYTpEHHEe CTpOECHHE
3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCX0XKACHUU U dBoIonuu CoyiHIa n
3BE31. DTambl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sSApax
TaJIaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PenTukTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeTtaranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

HabGnrogenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPHWJIOKEHUH JJI ONpeneNeHus MOJI0KEHNs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus (CeBEepHOro MoJIylapus U SpKUe
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIUICHUH.

Du3nvecKuil MPaAKTUKYM.

Crioco6b1 n3Mepenus (pU3NIECKUX BEITUYHH C MCIOJIB30BAHHEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMOoTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  HKCIIEPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).



O06o0maroniee NOBTOPEHUE.

OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TEPMOJUHAMUKA», « DIEKTpoaAuHaAMHKay, «Konebanus
U BOJIHB», «OCHOBBI CIENHAIBHON TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUYECKOH chepax AesTeNbHOCTH YeJIOBEKa, POJIb U MECTO (DU3HKHU
Y aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE MHUpPA, 3HAUYEHUE OMUCATEIbHOM,
CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
bu3nyeckoil Teopuu, poiib GU3NIECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUMA
0 (u3MYECKOW KapTHHE MUpPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYUIECTBIISIETCSL C YUETOM COJIEPKATENBHBIX MEXIPEIMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTHUKH, ONOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpEHHE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paATOPHSL.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPJAMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHLHHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobéMa Tel.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoONE, KojieOaTelbHbIE
JIBIWKEHUS B JKMBOW THPHUPOJE, SKOJOTMYECKHE PUCKH TIPU IMPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEW  Cpensl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
npUpoe.

Xumus: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUTMUECKasi CTPYKTypa TBEPABIX
TeJN, MEXaHU3Mbl OOpa30BaHMs KPUCTAUIMYECKON PpEmETKH, CHEKTPaJIbHBIMN
aHaJIN3.

T'eocpaghua: wmarHuTHple mNOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
(boToCchEMKA 36eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpoJIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTPONEpeay, 3JI€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JAUArHOCTUKA B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
IPUEMHHMKH, IEPHAsA DJHEPreTUKA U YKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE pead3alid OCHOBHBIX HaIIpaBJICHUIN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOy4arollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO 00IECTBa;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TPaKAAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHON
OpraHU3alNy;

e YMEHHME B3aUMOJEUCTBOBATbL C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OIIEHWBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpYyXalolled cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIa/I€Th Hay4YHOH TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSMU U METOJaMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHECHHIO PA3JIMYHbIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHMS 1O (GU3NKE B MPAKTUYECKYIO 00JacTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW 0€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHHE Ha Yypokax (U3UKK W BO BHEYPOUYHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
WH/IMBU1yaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeeNsTh poJid ¢ Y4€TOM MHEHHM YYaCTHUKOB, 00CYX/AaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIISATh  ITO3HABATENIBHYIO  JESATEIBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu il OICHKHA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJIA U3
CBOHX BO3MOXKHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BHICTPAWBAaTh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3UYECKON TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLIECCOB (SIBJICHUI): HWHEpIMaNbHAasl CHUCTEMa OTCYETa, aOCOJIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOrO (KPUCTAIIMYECKOT0) TeNa, UACAbHBIN ra3, TOUEYHBIN 3aps/l,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOLECChl U  SBJICHUS,
WCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, npUHLMII OTHOCUTENbHOCTH [anmuies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MOJIEKYJIsIpHON (U3UKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIJIOBOIO JBMKEHUS €r0 YacCTHUILl, CBA3b JIABJICHUS UIACAIBHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—Kitanenpona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYNEPIO3UINH 3IEKTPUYECKHUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONMKCHIBATh (PUBNYECKHUE TMPOLIECCHl U SIBJICHUS, HCIOJb3Yys BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHUS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACAIBHOIO OJHOATOMHOIO Tra3a, paboTa HIEalbHOrO Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHIMAI 3JIEKTPOCTaTUYECKOTO MOJIH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHSI AIEKTPUUECKOTO MO
KOHJIEHCATOPa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHJEHCAlUs, IUIaBJICHUE U KPUCTAJUIM3alusl, HallPaBJIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBATh YCTaHOBKY, (PUKCHPOBATH pE3YyJIbTaThl MOJYyYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJayd C SBHO 33JlaHHOM M HEABHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl MNpH UCHOJIb30BAHUM MAaTEMaTUYECKHMX METO0B
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3le’oB Kypca (PU3MKH, a TaK)Ke€ UHTErpaluy 3HAaHUM U3 IpyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEWIIEro pPa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOWCKA, NepepabOTKU M NIPEIbSBICHUS y4yeOHOU W
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TpyHIe C MCIOJIHEHHEM pa3jIMYHbIX COIMAJIbHBIX POJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpuUIIs.

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeaTeIbHOCTH YeIOBeKa, POib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3nueckod Teopuum —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUI O IPUPOLE;
pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNbHBIN KOHTYD, TOHKas JIMH3a, MOJIEICH aTOMa, aTOMHOTO Si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKuuMH, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHEe  OWHINTEHHA IS
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3MUECKUE TMPOIECCHl U SIBJICHUS, MCIOJIb3ys BEIWYWHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIAS CUJIa CAMOMHIYKUIHWH, SHEPrUs MArHUTHOTO TMOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHYKIIMS, CAMOWHYKIMS, PE30HAHC, HHTep(epeHIIUs
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa,

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalOIIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU H
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJb30BAaHUEM TMPSAMBIX H3MEPEHUW, MPU OSTOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTH KOCBEHHbIE M3MEpPEHHUS (U3MUYECKUX BEIUYUH, MPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEJOBATENIbCKOM M IMPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarolue TpeOOBaHMUIM 3a/ladyd, NPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM MOJYyYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IHMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jHyHble crocoObl paboThl ¢ HHpopManuen (GpuznIecKkoro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMAaLNU, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " N03HaBaTEIbHbBIE YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CHUTYyalHMsIX, aJI€KBATHO OIICHMBATHh BKJAJ KaXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIAL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEporo Tena > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXaHHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
3.2 Tepmoaunamuka. TernnoBble MalIMHBI 20 1 https:/m.edsoo.ru/f16b68d7
3.3 ArperartHbie cOCTOsSIHUS BetmecTBa. Ma3oBbie 14 1 bu6mmoreka [IOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Dmexrpirieckoe moe 24 ! https://m.eds00.ru/f16b68d7
. . bubnuorexa [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUIN TOK 24 1 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuorexa [JOK
>l (PusHueCKuit npakTHkyM 16 16 https://m.eds00.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.edso0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue koebaris 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 Onrika 25 1 https://m.edso00.ru/39859ef1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso0.ru/39859f1
Hroro no pazneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1

Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorera [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 https://m.edsoo.ru/39859f1
Hroro no pazneny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHICCKHI MPAKTHRYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.edso00.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepBHOE BpeMs 10 https://m.edso0.ru/39859ef1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1

HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Kosnn4yectBo 1yacos
n JIeKTPOHHbIE
Ne paTiHeciue Hara uudposbie
Tema ypoka KonTtpoabHbie  pabdoThI
n/n Bcero u3y4eHusi oOpa3oBaTe/IbHbIE
padoThI (ucnosib30BaHue
pecypcsbl
o0opynoBanust
Touku pocra)
1 ®duszuka — pyHaaMeHTaIbHas HayKa O 1 Bbu6moreka [JOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/bI 1 bubnuorexa [IOK
WCCIICIOBaHUS (PU3NICCKUX SBIICHUN https://m.edsoo.ru/3a7fde29
OKCIIEpUMEHT U TEOpUs B IPOLIECCE
3 HO3HaIfH${ IPUPOIEI pHa6J'I}(§)I[eHI/Ie u 1 bubnmorexa IOK
PHPOJBL. https://m.eds00.ru/34c49931
HKCHEPUMEHT B (PU3UKE
4 Crnioco0rl n3mMepeHus: GPU3NYECKUX 1 bubmmnoreka HOK
BEJINYUH https://m.edsoo.ru/ca2def03
AGcot0THAs U OTHOCHUTEINIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYMH
MonenupoBanue B ¢puzuke. Poib n
6 MecTO (pU3UKU B POPMUPOBAHUH 1 bubnuorexa [IOK
COBPEMEHHOM HAYYHOU KapTHHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKON JAESITEbHOCTH JIOeH
Mexannueckoe nBuxkeHue. Cucrema
7 orcuetra. OTHOCUTEIBHOCTD 1 bubnunoreka LIOK
MeXaHU4yecKoro asuxxeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1auu MEXaHUKH



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
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https://m.edsoo.ru/e9a52f02

Panuyc-BekTop MaTepralbHON TOUKH,
€ro MPOEeKIUU Ha OCU KOOPAUHAT.

bu6nunorexa LIOK

8 Tpaciropus. llepeenierie. https://m.eds00.ru/30a108a5
CxopocTtb. X mpoeKuu Ha OCH
KOOpJIUHAT
PaBHOMEpHOE IPSIMOJIMHEWHOE

9 nsuxkenue. ['padudeckoe onrcanue bubmmoreka [JOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CrnoxxeHue nepeMenieHn u bubmmoreka [JOK
ckopocrten. Pemenue 3agau https://m.edso0.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bubnnorexa [JOK
[IpsmonnHENHOE IBUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSIHHBIM YCKOPEHUEM
I'padmueckoe onucanue

12 MPSMOJIMHENHOTO IBUKEHUS C bubnmorexa [JOK

https://m.edsoo.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe nageHue. Y cKopeHue

13 CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubmuoreka [{OK
KOOpAUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHHU U UX Tpaduku

14 JIBm>keHue Tena, OpOoIIeHHOTO MO/ but6mmorekxa [IOK
YIJIOM K TOPU30HTY https://m.edso0.ru/71cbb4f5
KpuBonuneriHoe 1BUXEHUE.

HBI/I)IieHI/Ie 10 OKPYKHOCTH. YTJIOBast U BuGmiorexa [IOK

15 JUHEeWHast cKopocTh. [lepuon u

yactora. LleHTpocTpeMurensHoe U
noJiHoe yckopenue. Iloaroroska

https://m.edso0.ru/33196fbe



https://m.edsoo.ru/30a108a5
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KOHTPOJILHOM padoTe

16

KonTponbnas pabora no teme

bub6nmoreka [IOK

"Kunemartuka" https://m.edso0.ru/1242f32e
[Tepsriif 3akoH HproToHA.

17 WNHeprimanbHbIe CHCTEMBI OTCUETA. bubnunorexa LIOK
[Tpuniun otHocuTenbHoCTH ["anumnes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie CUCTEMBI OTCUETA

18 Cuna. PaBHOJ€eHCTBYIOIIAS CUIIA. Bbu6mmoteka [JOK
Bropoii 3akon HetoTona. Macca https://m.eds00.ru/141d3837

19 B3aunmoneiicteue ten. Tperuii 3aKkoH bubnnoreka [JOK
Herorona https://m.edsoo.ru/57dba505
[TpuHIMI Cyneprno3uuu CUil.

20 mee}]fne 3aﬂyz11pHa l'IpL:/IMeHeHI/Ie bubnnorexa [JOK

https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aK0H BCEMUPHOTO TATOTEHUSI.
21 DOKBUBAJIEHTHOCTh TPABUTALIMOHHON U brbmmorexa [TOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOI Macchl

99 Cuia TSKeCTH U yCKOpeHUe bubmuoreka [JOK
CcBOOOIHOTO ITaECHUS https://m.edso0.ru/22757f26
JIB>keHHE HEOSCHBIX TeJ H UX

93 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmuoreka [IOK
KOCMHUYECKasi CKOPOCTbh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmmoreka [JOK
Tela https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BUabI cui bu6muoreka [IOK

25 TpeHus. [IBUKEHUE B KUIKOCTU U ras3e https://m.edsoo.ru/1fa86499

C yLIéTOM CHJIbI COMPOTUBJICHUA CPCABI

https://m.edso0.ru/2cb29676
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26 Hasnenue. I'mapocrarnueckoe Bu6muotexa [JOK
napienune. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubnmnoreka HOK

27 [TocTynarenbHOe U BpamiaTesibHOE bubnmnoreka HOK
JBH>)KEHUE TBEPJIOTO TEJIA https://m.edsoo.ru/2b95d57¢e

28 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH bubmuorexa [IOK
BparieHus. [linedo cuibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, MPUIOKEHHBIX K

29 TBepAoMy Teny. LleHTp Tskectu Tena. Bbu6moteka [JOK
VYcoBus paBHOBECHUS TBEPIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Buner paBHOBecHs

30 Pemenue 3agau. Ilogroroska k bubnunoreka LIOK
KOHTPOJIBHOH paboTe. https://m.edsoo.ru/dclcaac0

31 KonTponbHas padbota no teme bubmuoreka [IOK
"Munamuka. CtaTrka TBEpIOTO Tena" https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepralbHONW TOYKH,

39 CUCTEMBbI MaTepUANIbHBIX TOYEK. LleHTp bubnnorexa [JOK
MacC CUCTEMBI MAaTEPUAIBHBIX TOUYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBUKEHUU IIEHTpa Macc
HMmynbe cuitbl M U3MEHEHHE 5u6 OK

nonnoTeKa

33 HMITyJIbCa TeJa. 3aKOH COXPAHEHUs https://m.e dso?ru 11304221
UMITysbca. PeakTMBHOE JBUKEHHE T '

MoMeHT uMITysibca MaTepUATLHON

34 To4ku. [Ipencrasienue o coxpaHeHuu bubmuoreka [JOK
MOMEHTA UMITYJIbCA B LICHTPAIBHBIX https://m.edsoo.ru/d6532eb9
MOJISAX

bu6muoreka [IOK
35 Pemenwue 3amau 1

https://m.edsoo.ru/f7706d63
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PaGora cuibl Ha MaJOM U HA KOHEYHOM
nepemeneHuu. ['padpuueckoe

bubnunoreka LIOK

36
MPEACTABICHUE pa0OTHI CHITBI. https://m.eds00.ru/913974c7
MonHOCTh CHIIBLI
Kunernueckas sueprus. Teopema 00

37 W3MEHEHUU KHHETUYECKOW YHEPTUHN bubmmorexa [JOK

. P https://m.edsoo.ru/9a5e2e74
MaTepuaIbHONU TOUKH
[ToTeHnManbHBIC U HETIOTCHITNATLHBIC
38 cwibl. [loTeHansaas SHEprus bubnnorexa [IOK
' prHi. https://m.eds00.ru/554bafcc
Bropas xocMuueckast CKopocTb
Tpetbs kKocMu4eckast ckopocTb. CBsi3b
paboThl HEMOTEHUIUATBHBIX CUJI C
39 W3MECHCHHEM MEXaHHYECKOHN SHEePTUn bubmmorexa [JOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUU
Yupyrue u HEyIpyriue CTONKHOBEHHS.

40 VYpaBuenue bepuynnu s uaeanbHon bubnnorexa [JOK
skunkoctH. IToaroroska k https://m.edsoo.ru/f30f43b6
KOHTpPOJBbHOHN pabore.

41 KonrtponsHas pabora no Teme bubnuorexa [IOK
"3aKOHBI COXpaHEHUs! B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTune npeacraBieHuii 0 npupoie

42 Ter1oThl. OCHOBHBIE MOJIOKEHUS but6mmorekxa [IOK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBUKCHHE
CrtpoeHnne ra3000pa3HbIX, KUJIKUX U

but6mmoreka [IOK
43 TBEPJBIX TeJ. XapaKTep IBUKECHUS U

B38.HMO,Z[€I>'ICTBPISI HacCTull BEIICCTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazmepbl MOJIEKYJT (ATOMOB).

44 KommuectBo Bemectsa. [locTossaHas buGnuorexa [IOK
https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBeCHE. bubmunoreka [JOK
[Tkana Henbcus https://m.eds00.ru/0070d493
bub6nmoreka [IOK
46 Pemerie sanat https://m.edsoo.ru/1531aba5
. bubnuoreka [{OK
47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI https://m.edsoo.ru/1deb2367
48 VYpasuenue Menpaeneesa-Knaneripona. bubnmnorexa [JOK
Pemenue 3anau https://m.edso0.ru/8d12c328
49 AbGcomtoTHas TemnepaTypa. 3akoH bubnnorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B U€aIbHOM Trase ¢ bubnmnoreka HOK
MMOCTOSSHHBIM KOJIUYECTBOM BEIIIECTBA https://m.edso0.ru/68878d51
I'paduueckoe npejcraBieHue
51 Hfog)poueccom i;;TepMa, H30X0pa, bubmmorexa [JOK
https://m.edso0.ru/1344327b
n3zobapa
bubnmorexa LIOK
52 Ocuosroe ypasrenne MKT https://m.edso0.ru/c8094721
but6mmorekxa [IOK
53 Pemerve 3anas https://m.eds00.ru/10265a05
CBs13b aOCONMIOTHON TEMIEpaTyphl
TEPMOJAVMHAMUYECKON CUCTEMBI CO
54 CpeIHe KHHETUYECKON dHepruei https://m.edso0o.ru/c38af875
MOCTYMATENbHOIO TEIMJIOBOTO
IBIKECHUSA €€ 4acTHI]
55 O0001IeHrEe U cCUCTEMAaTU3 AU but6mmoreka [IOK
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3HaHuit no teme "OcHoBel MKT".
[ToaroroBka K KOHTPOJILHOM paboTe.

https://m.edso0.ru/09d12fd8

KonrponsHas pabora o reme

bub6nmoreka [IOK

56
"OcHoBsl MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuueckasi cucTema.
3agaHue BHEMIHUX ycinoBui st T/
CUCTeMbl. BHelIHre U BHYTpeHHHE
57 napametpsl. [Tapamerpst T/l cuctemsl bubmmorexa [IOK
p Pbl. Liapametp https://m.edso0.ru/5f8d38a3
KaK Cpe/IHHe 3HAYCHUS BEJTUYHH,
OIMCHIBAIONINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camornpou3sBojbHas penakcaius TJI bubmorexa HOK
p p https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TETJIOBOMY PaBHOBECHIO
Monenb uaeaapHOTO Ta3a B
59 TEpMOIUHAMUKE. Y CIOBUS bubnmorexa [JOK
P Tl https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOU MOJEIH
VpaBHeHue MeHnpaeneea-Knaneiipona
60 u I1;.1,1 akeHUe I BHYTPEHHEN ’ bubnmorera IOK
P yIp https://m.edsoo.ru/bal178d0
SHEPTUU
BeIpaxxenue 111 BHyTpEeHHEN SHEPTUA
61 OJTHOATOMHOT0 UIIEAILHOIO Trasa. but6mmorexa [IOK
KBa3sucraruueckre 1 HECTaTUUECKUE https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DnemeHTapHas paboTa B
62 TepMoauHamMuKe. Beruucienue paboTsl bu6muoreka [JOK

o rpaduKy nporecca Ha pV-
auarpamme

https://m.edsoo.ru/741d5738
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Tennonepenaya xak crocoo

63 W3MEHEHUs BHyTpeHHeH snepruun T/1 bubmmorexa [JOK
https://m.edsoo.ru/3d734561
cUCTEMBI 0e3 coBepIIeHUs PadOThI
64 KonBekuusi, TEmonpoBOIHOCTb, bubnmnoreka HOK
U3JIy4CHUE https://m.edsoo.ru/157b54cd
KomnuectBo Tenminotsl. TermmoéMKoOCTh
65 Tena. Y enbHas U MOJIsIpHAst bubnuoreka [{OK
TEIIOEMKOCTH BELIECTBA. Y JeJIbHAs https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMS TOILJIUBA
66 Pacuér xonuyecTBa TEIIOTHI IpU bubmmoreka [JOK
Temionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aquabaTHOM Mmporecce. bubmmoreka [JOK
[TepBrlii 3aKOH TEPMOAMHAMUKHI https://m.edso0.ru/d8098824
KonuyecTBo TemnoTs! u paboTa kKak
68 Mepbl U3MEHEHHsI BHYTPEHHEH YHEPTUu bubmmorexa LIOK
https://m.edsoo.ru/b047alcd
T cuctemsl
Bropoii 3ak0H TepMOJIMHAMUKY AJIs
69 PaBHOBECHBIX U HEPABHOBECHBIX bubmuoreka [IOK
nporieccoB. HeobpatumocTts https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [IpuHIMIIBI AENCTBUS TEMIOBBIX but6mmorexa [IOK
MamuH. KITJ] https://m.eds00.ru/2e945513
71 MaxkcumansHoe 3Hadenre KITJ. uxn but6mmorekxa [IOK
Kapno https://m.edsoo.ru/fe3857b9
but6mmorekxa [IOK
72 Pemterne safas https://m.edsoo.ru/b3efal8b
73 DKOJOTUYECKUE aCTIEKThI bubmuorexa [{OK

HCITIOJIBb30BaHUA TCIIJIOBBIX HBHFaTeHeﬁ .

https://m.edso00.ru/9867aaa’
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TernoBoe 3arpA3HEHUE OKPYKAOLIEH

Cpelbl
bubnunorexa LIOK
4 Pemmrerme 38124 https://m.eds00.ru/c8c70432
O06001IeHNEe U CUCTEMATU3 AL
75 3HaHuit no treme "TepMoguHaMuKa. bubmmoreka [JOK
TemnoBrie MamuHb". IToaroroska k https://m.edsoo.ru/28d62b3f
KOHTPOJIBHOH paboTe.
KonTponbhas padota no teme
76 "Tepmonunamuka. TemnaoBbie bubnnorexa [IOK
. https://m.edsoo.ru/1b6e26¢5
MaIlIHHBI
[TapooGpa3oBaHue U KOHICHCAIIHS.
77 Hcnapenue u kunenue. Y neybHast bubnnorexa [JOK
https://m.edso0.ru/6f8e6777
TeII0Ta mapooOpa3oBaHUs
HacpiiieHHbie 1 HEHACHIIIEHHBIE Maph.
KadecTBeHHas1 3aBUCHMOCTD
IJIOTHOCTHU U JIABJICHUS HACKHIIIICHHOTO
78 rapa oT TeMIleparypbl, UX bubmuoreka [IOK
HE3aBUCUMOCTH OT 00BhEMA https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPaTypPhl KUTICHUS OT JABJICHUS B
JKUJIKOCTH
79 BraxxnocTs Bo3ayxa. AGComoTHAS 1 bubnunorexa LIOK
OTHOCHUTEIbHAA BIIAXKHOCTH https://m.edsoo.ru/30ebbb79
bubnunorexa LIOK
80 Pemene 3aza- https://m.edsoo.ru/18e95ff3
Tsépnoe teno. Kpucrammueckue u
bubnunoreka LIOK
81 amop¢HbIe Tena. AHU3OTPOIHS

CBOWCTB KPHUCTAJJIOB

https://m.edso0.ru/20a88a03
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[nnaBnenue u KpUCTAIUIU3ALIMSL.

bubnunoreka LIOK
82 V nenbHas TEIUIOTa IJIaBJIECHU.
https://m.edsoo.ru/6ee91e9f
CyOmumariust
Hedopmariu TBEPAOTO TENA.

83 Pactsokenne u cxxarue. Casur. bubnunoreka LIOK
Mopyns FOura. [penen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TennoBoe paclIMpeHue KUJIKOCTEN U

84 TBEPABIX TEJI. AHFapMOHHU3M TEILUIOBBIX bubmorexa LOK

PABLX T P https://m.edso0.ru/7ba5edf2
KoJIeOaHMI YacTHIl BEIIECTBA

85 [IpeobpazoBanue 3Hepruu B (ha30BBIX bubnnorexa [JOK
nepexojax https://m.eds00.ru/97a0672f

bubmuoreka [IOK

86 v 0

PABHCHHE TCILIOBOTO bajanca https://m.edsoo.ru/ab1521fb
bubnmorexa LIOK

87 P

CHICHHE sa1at https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHHE.

88 Kanunnsipuele sBnenus. JlaBnenue nop bubmuoreka [IOK
HCKPUBJICHHON ITOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlammaca
[ToaroTroBka K KOHTPOJIBHOU paboTe.

O0o0011IeHNEe U CHCTEMATH3ALIHS
89 3HaHUH M0 TeMe "ArperaTHeie bubmorexa [JOK
p https://m.edsoo.ru/0b52575¢
cocrosinus Bemiectra. ®a3oBbie
nepexoanl”
KonTponbHas pabota mo Teme
" bubmmoreka [JOK
90 ArperaTHbl€ COCTOSIHHS BEILIECTBA.

®da3oBble Iepexoab"

https://m.edsoo.ru/7dc2a739
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OnexTpu3anus Tea U €€ IposBICHUS.
DIekTpuyeckui 3apsi. [IBa Buaa

bubnunoreka LIOK

91
AJIEKTPUYECKUX 3apsaoB. [IpoBoaHuUKY, https://m.edsoo.ru/laff445f
JTUDJIEKTPUKU U TIOTYIPOBOAHUKHI
DneMeHTapHBIN AIEKTPUIECKUH 3apsil.
92 3aK0H COXpaHEHHUS STEKTPHIECKOTO bubmmorexa [JOK
P https://m.edsoo.ru/f49afd24
3apsaa
93 B3anmoneiicteue 3apsanoB. Toueunsie bubnnorexa [JOK
3apsanbl. 3akon Kynona https://m.edsoo.ru/445b7746
bubnuoreka [{OK
94 Pemenue 3agau https://m.edsoo.ru/6b87ecba
https://m.edsoo.ru/08fc19bc
95 Onekrpuueckoe none. Ero neiictsue bubmmoreka [JOK
HA DJIEKTPUYECKUE 3apsi bl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB DIIEKTPUYECKOro
nosist. [1po6uslit 3apsia. JIunun
96 HaANPSHKEHHOCTHU JIEKTPUIECKOTO brbmmorexa LTOK
p https://m.edsoo.ru/3dac6957
noJis. OMHOPOJHOE DIIEKTPUYECKOE
rnoJse
[ToreHmanbHOCTH
97 AIEKTPOCTATUUECKOTO 1MOJIsl. Pa3zHOCTH bubmmorexa [JOK
P ) https://m.eds00.ru/80021447
MTOTEHITMAJIOB M HAMPSDKEHUE
[ToTenumansHas SHEPTUs 3apsaa B
08 AIEKTPOCTATUUECKOM IT0JIE. bubmmoreka [JOK
[ToreHiman 3J1eKTPOCTaTUYECKOTO https://m.edsoo.ru/af5fa389
TTOJIST
CBsi3b HANPSHKEHHOCTH TOJIS U
bubnunoreka LIOK
99 Pa3HOCTH MOTCHIIUATIOB TSI

SJICKTPOCTATUYCCKOI'O IOJIA

https://m.edsoo.ru/df7a6838
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100 [TpuHumn cynepno3sunuu Bu6muotexa [JOK
AJIEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfe4a6c
bubnunorexa LIOK
101 P
0 CHHICHHE Sala https://m.eds00.ru/5a582263
[Tone Toueunoro 3apsana. [Tone bubnmnoreka HOK
102 .
PaBHOMEPHO 3apsHKEHHOMN CephI https://m.edsoo.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO IO
103 00béMy 1mrapa. ITose paBHOMEpHO bubmorexa HOK
y Ij ) p N p https://m.edsoo.ru/f7a665ee
3apsHKCHHON OCCKOHEUHOU TIIOCKOCTH
104 [TpoBOAHMKY B 3JIEKTPOCTATUIECKOM bubmmorexa [JOK
1oJje. Y Cja0oBUe PaBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab
JIMBIIEKTPUKY U TTOTYIIPOBOJIHUKH B Bbu6moteka [JOK
105
3JIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/060ebab5
Kongencarop. O1neKTpoéMKOCTh
106 KOHJICHCATOPAa. DICKTPOEMKOCTh brbmmorexa [JOK
A pa- P https://m.edso00.ru/845b4f73
TIJIOCKOTO KOHJIEHCATOpa
107 [TapamiensHOE COeUHEHNE bubmmnoreka HOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbHOE COEAUHEHNE bubmmoteka IIOK
KOHJIEHCAaTOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa bubmorexa [TOK
P P A P https://m.edsoo.ru/73a34f18
but6mmorekxa [IOK
110 Pemrenue 3anau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBr>KeHHE 3apsKEHHON YaCTHUIIBI B bubmuotexa [JOK
OJHOPOJTHOM DIJIEKTPUUECKOM TTOJIE https://m.edso0.ru/8341d6ac
112 Pemrenue 3agau
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[ToaroTroBka K KOHTPOJILHOU paboTe.
O0001IeHrEe U cUCTEMaTU3aIU

bubnunoreka LIOK

113 3HAHUM 1O TeMe "DIeKTpUIecKoe https://m.eds00.ru/5752603f
nosne"
114 KonrponsHas pabora o reme Bu6muotexa [JOK
"DnexkTpuueckoe mosie" https://m.edsoo.ru/cefe90e9
Cuiia Toka. [TocTOssHHBIN TOK.
115 VYcnoBus cynecTBOBaHUs bubmmorexa LIOK
https://m.eds00.ru/233311b5
MIOCTOSIHHOT'O 3JIEKTPUUECKOT0 TOKA
bubnuoreka [{OK
116 Wcrounuku Toka. Hanpsxkenne u 3/1C https://m.eds00.ru/0839a115
117 3akoH OMa 11 yJacTKa LEmu. bubnuoreka [IOK
DNEeKTPUUYECKOe COMPOTUBIICHNE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb COIIPOTUBIICHUS
118 OJHOPOJIHOTO ITPOBOJIHUKA OT €ro bubmmnoreka HOK
JUIMHBI ¥ TUJIOIIAIH MOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeueHus
119 VY ienpHO€ CONPOTUBIICHUE BEILIECTBA. bubmuoreka [IOK
Pemenue 3anau https://m.edso00.ru/437f8300
120 [TocnenoBarensHOE, MapaIeIbHOE, bubmmoreka [JOK
CMEMIAaHHOE COEJIMHEHNE ITPOBOTHUKOB https://m.edsoo.ru/236f7e07
Pacué€r pa3BeTBIEHHBIX
121 aneKkTpuyeckux uemnei. [Ipasuna bubmmorexa LIOK
https://m.eds00.ru/1794cf37
Kupxroga
bubnunorexa LIOK
122 Pemteriue sazas https://m.edso0.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3aKoH bu6nuorexa [IOK

Jxoyna —Jlenua

https://m.edsoo.ru/a3605c5¢
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bubnunorexa LIOK

124 Peuterne sazat https://m.eds00.ru/6761bfOf
MOIIHOCTB JEKTPUIECKOTO TOKA.
125 TermoBast MOIIHOCTh, BEIACIACMAs Ha bubmorexa OK
HIHOCTR, BRI https://m.eds00.ru/99750a6f
pesucrope
bubnunorexa LIOK
126 Peuterre sazat https://m.edsoo.ru/eb72fc24
127 O/J1C u BHyTpEeHHEE CONPOTUBIICHUE bubmmoreka [JOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 115 TOJTHOM (3aMKHYTOM ) bubnmnorexa [JOK
BJIEKTPUYECKON LIETH https://m.edsoo.ru/221f40fb
bubnuoreka [{OK
129 Pemerte sanat https://m.eds00.ru/3580b679
bubnmorexa LIOK
1 M
30 OUIHOCTR HCTOMHHIA Toka https://m.edsoo.ru/a0ae51d8
bubmmoteka IIOK
131 K
3 OPOTKOE aMbIKatie https://m.eds00.ru/546f5632
132 Konzaencarop B 1ienu nocTosIHHOTO bubmuoreka [IOK
TOKa https://m.eds00.ru/35368f3e
bubnunorexa LIOK
1 P
33 ClLeHHe 3ajad https://m.edsoo.ru/4410cef0
Pemenne 3amay mo reme "I1oCTOSTHHBII bubnunorexa LIOK
134 .
BJIEKTPUYECKUAN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau nmo reme "IlocTostHHBIN but6mmorekxa [IOK
AIEKTPUUYECKUN TOK" https://m.eds00.ru/744261b8
136 Pemenne 3agau mo teme "llocTossHHBIN bubnuoreka [JOK
AJIEKTPUYECKUMN TOK" https://m.edsoo.ru/eb5d4687
137 [ToaroroBka K KOHTPOJILHOM padoTe. bubnuoreka [JOK
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https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687

O00011IeHIE U CUCTEMATHU3ALIIS
3gaHui 1o treMe "T1ocToSHHbBIH
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/bfd7a050

KonrponsHas pabora o reme

bu6nmoreka IIOK

138
"TIoCTOSIHHBIN 31EKTPUUYECKUI TOK" https://m.eds00.ru/1885ddf1
DnexTpuyeckas mpoBOAUMOCTh
139 A3JIMYHBIX BEILIECTB. DJICKTPUUCCKUI bubmorexa LOK
P HHECTE. P https://m.edsoo.ru/da794295
TOK B MeTay1ax. CBepXIpOBOIUMOCTD
DJIEKTPUYECKUI TOK B pacTBOpax U
140 acnnfBax 3JIEKT OJ'II/ITI())B 38.IE)OHLI bubmmorexa [IOK
P P ' https://m.eds00.ru/4b423491
Ddapagest U1 STEKTPOIU3a
bubnunoreka LIOK
141 i !
DnexTpuuecKuil Tok B razax. [lmazma https://m.edsoo.ru/92d92f76
142 DNEKTPUUECKHUN TOK B BAaKyyMe. bubmmnoreka HOK
BakyymHbIe npu6opsl https://m.edsoo.ru/2E+160
143 DNEeKTPUIECKHI TOK B bubnnorexa [JOK
ITOJIYITPOBOTHHUKAX https://m.edsoo.ru/ab61c660
bu6nmorexa LIOK
144 IT
OJIYIIPOBOTHUKOBBIE TTPHOOPHI https://m.eds00.ru/83622200
@u3nYeCKUil NPAKTUKYM IO TEME
"N3mepeHune CuIlbl TOKa U HalPSKEHUS
B IIEMTH TIOCTOSTHHOT'O TOKA MPH
TTOMOIITH aHAJIOTOBBIX M IU(PPOBBIX
B dp Bu6mmotexa IJOK
145 M3MEpUTENbHBIX TPUOOPOB" UIH

"3HaKOMCTBO C LU(POBOIA
nabopatopueit o ¢pusuke. [Ipumeps
u3MepeHus: GPU3NIECKUX BETUUUH MPH
MTOMOUIY KOMITbIOTEPHBIX AATYNKOB"

https://m.edsoo.ru/5643ea56



https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
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@uU3NYECKUM IPAKTUKYM 110 TEME
"M3y4yeHrne HepaBHOMEPHOTO
JBUKEHUS C LETIBIO ONIPEIEIICHUs
MTHOBEHHOM cKopocTh"

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

147

148

149

150

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHUsl IpU
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JIBMDKECHHMH 110 HAKJIOHHOM IJIOCKOCTH"
und "Uccienosanue 3aBUCUMOCTH
IIyTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM JIBH>KCHHUH"

du3nuecKuil MPakTUKYM 110 TeMe
"H3MepeHune yCKopeHHst CBOOOIHOTO
najgeHus" win "M3yuenue ABUKEHUS
Tena, OpOIIEHHOT0 FOPU30HTAIBHO"

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPY>KHOCTH C ITIOCTOSIHHOM 110
MOJYJIIO CKOPOCTBIO" WIIN
"HccnenoBanue 3aBUCMMOCTH IIEpUOAA
oOpallieHus KOHUYEeCKOro MasiTHUKa OT
€ro napameTpoB"

Pu3NYECKU MPAKTUKYM 110 TEME
"N3mepeHue paBHOAECHCTBYIOLIEH
CHJIBI IIPU JABMKEHUH OpycKa Mo
HAaKJIOHHOM TUIOCKOCTH'" WIIH
"I[IpoBepka rurnoTe3sl O
HE3aBHCHUMOCTH BPEMEHU JABH)KCHHUS
OpycKa 110 HaKJIOHHOM IJIOCKOCTH Ha

bubnunoreka LIOK
https://m.edso0.ru/6960b6ef

bubnunoreka LIOK
https://m.edsoo.ru/d1ea2402

bu6nmorexa LIOK
https://m.edsoo.ru/bcf53514

bubnmnorexa LIOK
https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84

3a/IaHHOE PAcCTOSIHUE OT €ro Macchl"

151

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIINX B IPYKHHE
Y PE3MHOBOM 00pasIle, OT UX
neopmanuun” wim "Usydenue
JIBUKCHHSI CUCTEMBI TEJ, CBA3AHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
610"

bubnunoreka LIOK
https://m.edsoo.ru/b55b81al
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@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenne kodhHuImenTa TpeHust
10 BEJIMYUHE YTIIOBOrO KOApPHUIHEHTa
3apucumoctd Frp(N)" unu
"HccnenoBanue IBUXEHUS OpycKa 1o
HAKJIOHHOM TUIOCKOCTH € TIEPEMEHHBIM
K03 ULIEeHTOM TpeHUs" Win
"N3yueHue IBUKEHUS Ipy3a Ha BaILy C
TpeHuem"

Du3nUecKuil IPAKTUKYM I10 TEME
"HccnenoBanue ycluoBUNH paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh
BpauieHus" win "KoHcTpynpoBaHue
KPOHUITEIHOB U pacyET CUII
ynpyroctu" ninu "U3ydenne
YCTOWYUBOCTU TBEPAOTO TEIIA,
HMMEIOIIETo MIoNaab Onopsl"

bubmmoreka IIOK
https://m.edsoo.ru/b83b1607

bubnunorexa LIOK
https://m.edsoo.ru/4a04f4f7

154

OU3NYECKUI TPAKTUKYM I10 TEME
"M3mepeHune nMnysbca Tela 1mno
TOopMO3HOMY IyTH" unu "M3mepenue

but6mmoreka [IOK
https://m.edsoo.ru/856fh28e



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
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CHUJIBI TSATH, CKOPOCTH MOJIEIIN
ANEKTPOMOOUIISI U MOIIIHOCTH CHIIBI
Tsru" uin "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJla C UMITYJIbCOM CHJIBI"
unu "HccnenoBaHue COXpaHeHuUs
HMITYJIbCA TIPU YIPYTOM
B3auMoeicTBuu" win "M3mepenue
KUHETUYECKON YHEPIUM Tea 1Mo
TOPMO3HOMY ITyTH"

Ou3nyecKkuii MPakTUKYM 0 TeMe
"N3y4yeHue n30TepMHUECKOro
nporecca (peKOMEH/I0BaHO
HCIOJIb30BaHUE UG POBOI
naboparopun)" win "MU3zyuenune
M30XOPHOTO Ipolecca’ uin
"N3y4yenne n3obapHoro nporecca”
nnu "lIIpoBepka ypaBHEHUS
COCTOSIHUS"

bubnunoreka LIOK
https://m.edsoo.ru/e0fe7e07
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@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue yaenpHo# TenaoéMkocT"
umu "HccnenoBanue npolecca
OCTBHIBaHMS BEIECTBA" WU
"HccnenoBanue aanadaTHOTo
npouecca” unm "MU3ydenne
B3alMOCBS3H HEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS
Y TEMITEpaTypbl KUIIEHUSI )KUJIKOCTEN"

bubnunorexa LIOK
https://m.edsoo.ru/2f2faa61l
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@u3NYECKU NPAKTUKYM 110 TEME
"N3y4yeHne 3akOHOMEPHOCTEM

bubnunoteka LIOK
https://m.edsoo.ru/6bl1a23b5



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
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UCHApEeHUs KUAKOCTEN" Nin
"M3mepeHue yenbHOM TEMI0ThI
miaByieHus apaa" win "M3ydyenue
CBOMCTB HACBHIIIEHHBIX NTAPOB'" WK
"U3mepenue abCOTIOTHON BIAKHOCTH
BO3/lyXa M OLIEHKA Macchl IapoB B
nomenieHun". 3mepenue

KO3 PHUIIHEHTA TOBEPXHOCTHOTO
HaTSHKEHUS

du3nuecKuil MPakTUKYM 110 TeMe
"HaOtoieHne mpeBpalieHust SHEPTUU
3apsKEHHOT0 KOHJIEHCATOopa B
SHEPTUIO U3TYYEHHUS CBETOIMoAa" UiIn
"N3yueHne npoTeKaHus TOKA B IIETIH,
coJieprKalle KoHaeHcarop" win
"Pacrnipenienenue pa3HOCTH
MOTEHIMAJIOB (HAMPSDKEHUS ) IPU
MOCJIeI0BATEIbHOM COeTMHEHUN
KOHJIEHCATOpOB"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue cMEIaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepenue yaenpHOoro
COIIPOTHBIIEHUS IPOBOJHUKOB" WK
"HccnenoBanne 3aBUCHMOCTH CUITBI
TOKa OT HaIPSDKEHUS JJIs1 JTAMITbI
HaKaJIuBaHuA"

bu6mmoreka IIOK
https://m.edsoo.ru/ec424377

bubnunorexa LIOK
https://m.edsoo.ru/2b179d98
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@u3NYECKU NPAKTUKYM 110 TEME
"HaGmronenue snexTponusa" uim

bubnunoreka LIOK
https://m.edso0.ru/64b6e901



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901

"N3mepenue 3apsiia OIHOBAJIEHTHOTO
noHa" unu "Hccnenosanue
3aBUCHUMOCTH COIPOTUBIICHUS
TEPMOpPE3UCTOPa OT TeMIepaTyphl"
iy "CHsITHE BOJIBT-aMIIEPHOM
XapaKTepUCTUKH auoaa”

PesepBHrlit ypok. O60011eHNE 1

161 cUCTeMaTu3alys 3HaHHH 110 TeME bubmorexa HOK
" u" https://m.edsoo.ru/ed017d93
Kunemartuka
PesepBHbIil ypok. O000IICHHE 1
162 CI/ICTEMaTmZEMﬂ 3HAHUHU 10 TeMeE bubmorexa HOK
" " https://m.edso0.ru/3149956b
JnHamMuka
PesepBHbIil ypok. O000IICHHE 1
163 CI/ICTEMaTI/I?;E}IIp Ysl 3HAHUH 110 TEMe bubmorexa LOK
" 5 " https://m.eds00.ru/0f9752ac
Craruka TBEpAOTrO Tea
PeszepBHbIil ypok. O6001ICHIE 1
P P N bubnuoreka [{OK
164 cUcTeMaTu3als 3HaHUM Mo TemMe
https://m.edsoo.ru/6c0df9cc
"3aKOHBI COXpaHEHUsI B MEXaHUKe"
PesepBHrlit ypok. O60011IeHNE 1
165 cUcTeMaTHu3alys 3HaHUM 10 TeMe bubmuoreka [{OK
"OCHOBBI MOJIEKYJISIPHOKNHETUYECKON https://m.edsoo.ru/de148976
Teopun"
PesepBHrlIit ypok. O6001IeHNE 1
166 CHCTEMATHU3allUs 3HAHUM 110 TeME but6mmorekxa [IOK
"TepmonnHamuka. TeniaoBbie https://m.edsoo.ru/Obcc77cl
MaIIuHbBI"
PesepsuEIil ypok. O0001IIEHNE U
P P . but6mmoreka [IOK
167 CHCTEMAaTHU3allMs 3HAHUH 10 TeMe

"ArperaTHbl€ COCTOSIHUSI BELLIECTBA.

https://m.edsoo.ru/59ca5c91



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91

®da3oBbIe nIepexoab"

PesepBHbIil ypok. O60011eHIE 1

168 CUCTEMaTHU3aIlUs 3HAHHUH 110 TeME 1 bubmorexa LOK
" B " https://m.edsoo.ru/f2381c0c
DNeKTpUYEeCcKoe moJie
PesepBHbIil ypok. O0001IICHHE 1
169 CI/ICTIe)MaTI/I?;Zp ust 3HaHI/II7]-Iu 10 TeMeE 1 bubmorexa [IOK
" LUI . https://m.edsoo.ru/3cae6dal
IToCTOSHHBIH JCKTPHUYSCKUN TOK
PesepBHbIil ypok. O0001LICHHE 1
170 CI/ICTI;MaTI/I?,Zp WSt 3HaHHfIHl 10 TEME 1 bubmorexa [IOK
" B " https://m.edso00.ru/cc7681d4
Toku B pa3Iu4HBIX cpeiax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME



https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KITACC

KoanuecTBo 4acoB

n DJIeKTPOHHbIE
Ne parTiHeciue Hara uudposbie
Tema ypoka KonTposibHbie  padoThI
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI (ucnosib30BaHHe
pecypcsbl
o0opynoBaHus
Touku pocra)
B3anmoneiicTBre NOCTOSTHHBIX
1 MAarHuTOB U IPOBOAHUKOB C TOKOM 1 bubmmorexa [JOK
POBOA ' https://m.eds00.ru/487a8593
MarunutHoe nojue. ['unoreza Ammnepa
BexTop MarHuTHON MHAYKIIHH.
2 [Tpun pnn CyIepnos3u Iiz BI/;IaI‘HI/ITHI)IX 1 bubmmorexa [JOK
p UH yrep t . https://m.edsoo.ru/4clabcch
nosiei. JInHuKM MarHuTHON MHIYKIIMHI
3 MarsuTtHO€ 10j€ IPOBOJHUKA C 1 bubmmnoreka HOK
ToKOM. OnbIT DpcTena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHUE U 1 bubmmnoreka HOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHHe salat https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amnepa. 1 bubmuoreka [IOK
DNeKTpOUu3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U
7 MOAyJIb. JIBH>KEHHE 3apsSKEHHON 1 bubmuoreka [IOK
YacTUIIBI B OJTHOPOJTHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nosie
bubnunoreka LIOK
8 P 1
cLictme salat https://m.edsoo.ru/504e98c7
9 PaGora cunbl Jlopenia 1 bubmmoreka [JOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7

https://m.edsoo.ru/d518be4b
bu6nunorexa LIOK

10 Peuterre sazat https://m.edso0.ru/93617bd9
MarsuTHO€ 1oJjie B BEIIECTBE.
11 deppoMarHeTUKH, mapa- u bubmorexa HOK
pp > 18P https://m.eds00.ru/30ff9608
JTMaMarHeTUKH
OcCHOBHBIC CBOMCTBa
12 deppomarneTukos. [Ipumenenne bubmorexa LIOK
PP P https://m.eds00.ru/0b58190a
(heppoMarHeTUKoOB
13 Pemenue 3amad mo reme "MarautHoe bubnuoreka [IOK
none" https://m.edsoo.ru/5b55¢307
14 Pemenne 3agay mo Teme "MarauTHoe bubnuoreka [{OK
noje" https://m.edsoo.ru/41c4ae8a
SIBneHue AIEKTPOMAarHUTHON
15 HH uu. [ToTok BekTOpa bubmorexa LOK
AYKIL N p https://m.edsoo.ru/b3efalcl
MarHUTHON HHTYKIIUU
bubmmoreka IIOK
16 OAC mHayKuAH https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKITUH bubmuoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexkrpuyeckoe nose. Toku bubmuoreka [JOK
Dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKIMH B ABUKYILIUXCS bubnuotexa [JOK
MPOBOAHUKAX https://m.edso0.ru/0235cc02
but6mmorekxa [IOK
20 P
CHICHAC sa%ad https://m.edsoo.ru/4dfda618
21 Tpasuso Jera but6mmoreka [IOK

https://m.edsoo.ru/bbc22726



https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

NunyktuBHOCTH. Karymka

22 WHIYKTUBHOCTH B IIEITH IIOCTOSHHOTO bubmorexa HOK
YK H https://m.edsoo.ru/621eae9d
TOKa
93 SAsnenue camounaykiuu. IC bubmuorexa [IOK
CaMOMHAYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJISI KaTYIIKH bubmuorexa [IOK
C TOKOM. DJIEKTPOMArHUTHOE MOJIe https://m.edsoo.ru/b3cOad11
bubnuoreka [{OK
25 P
CHICHAC sakad https://m.edso00.ru/88f69d2b
[ToaroroBka K KOHTPOJILHOM paboTe.
26 O06o001IeHNE U CHCTEMATH3ALIHS bubmorexa HOK
Hul " B " https://m.eds00.ru/76484025
3HaHUH 10 TeMe "DIEKTpOoAMHAMUKA
97 KonTponbhas padota no teme bubmmnoreka HOK
"OnekTpoauHaMuka" https://m.edso0.ru/8ae09b98
Komnebarennuas cucrema. CBoOOIHEIE
28 KoJjiebanus. 'apMoHnyecKue bubmorexa [JOK
Lap https://m.edsoo.ru/7c1db385
KoJieOaHms
29 KunemaTtunueckoe u 1TMHaMHU4YeCKOE bubmuorexa [{OK
OIMCAaHUE KOJIEOATENbLHBIX IBUKEHUN https://m.edsoo.ru/87ce9498
DHepreTuueckoe onvcanue. BeiBoj
JTUHAMHAYECKOT'O OIHUCAHUS
30 rapMOHUYECKHUX KOJICOaHUM M3 UX bubmorexa [JOK
P https://m.edso0.ru/e3c99692
SHEPTeTUYECKOTr0 U
KHHEMATHYECKOTO OTTUCAHUS
bubnunorexa LIOK
31 A OaHui
MILTHTY 2 H $232 KoNeOarH i https://m.edsoo.ru/7a0c439a
32 [lepuon u yactoTa KoneOaHUM. bu6nuorexa [IOK

[Teproa manbeix cBOOOIHBIX

https://m.edso0.ru/e0399319



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

KoyieOaHuil MAaTEMATUIECKOTO
MasTHUKA. [leproa cBOOOTHBIX
KOJIe0aHUH TPY)KUHHOTO MasTHHKA

33 3aryxaromue KoieOaHusl. bubnmnoreka HOK
BreinyxkaeHnsie koyebanus. Pezonanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
34 ABrokonebar https://m.edsoo.ru/6add2644
bubnuoreka [{OK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpoxk-koHpepennus "MexaHuueckue
36 K(E)HGGaHHS(Ib BpM ;,IKaJILHHX bubmorexa HOK
'}‘] https://m.eds00.ru/8ef587be
MHCTPYMEHTaxX
O06o00611eHre U cucTeMaTH3aus
37 3HaHHHI; 10 TEME "MexaHI/IquiKHe brbmmorexa LIOK
| https://m.edsoo.ru/eb84182f
KoseOaHus
DNeKTpOMarHuTHBIE KOJIeOaHusI. bubmuoreka [IOK
38 .
KonebaTenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMIUIATY/IbI 3apsia KOHAEHCAaTOopa C bubmuoreka [IOK
39 .
aMIUIATYZOM CUJIBI TOKA B https://m.edso00.ru/093f9afl
KoJ1e0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUsI SHEPTUHU B bubmmoreka [JOK
ueaIbHOM KoJe0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxaroIue IeKTPOMarHuTHbIC
41 KOJ‘I}:gaHI/LII;II Bria >1<p EHHBIC bubmorexa [IOK
’ Yl https://m.edso00.ru/5e668619
ANEKTPOMArHUTHBIC KOJeOaHus
42 [TepemennsIit TOK. Pesucrop u bubnuoreka [JOK



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619

KOHACHCATOP B LCTIH IICPECMCHHOT'O
TOKa

https://m.edso0.ru/84836152

43 Karymka HHIyKTUBHOCTH B LIEIN bubmunoreka [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
3akoH OMa ISl 3JIEKTpUYECKON Lenu bubmmoreka [JOK

44
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
Mo1mHOCTh IEPEMEHHOT0O TOKA.

45 AMIUTUTYIHOE U JCHCTBYIOIIEE bubmmorexa [IOK

y A yrom https://m.edsoo.ru/lcac6c4c
3HAYCHHME CHUJIbI TOKA M HAIIPSHKEHUS

46 Pe3oHaHC B 351eKTpUYECKOH 1eTH bubmmorexa [JOK

P t https://m.edsoo.ru/087506df
bubnunoreka LIOK

47 P

CHICHHC sanad https://m.edsoo.ru/a16836a4
Nneansubiif Tpancdopmatop.

48 IIpousBoacTBo, nepenaya u bubmmnoreka HOK
noTpeOieHne IeKTPUIeCKOil https://m.edsoo.ru/f97418ae
SHEPTUHU
DKOJIOTHYECKHE PUCKU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTHUH.

49 Kp BT J: chonb3o§aHHs{p bubmorexa LOK

YARTYP . https://m.edsoo.ru/a6f74d93
ANEKTPOIHEPTHH B MOBCETHEBHON
KU3ZHU
but6mmorekxa [IOK

S0 Pemerte sanat https://m.edsoo.ru/ee6677ed

bubnmnorexa LIOK

°1 Pemterrte saza https://m.edso0.ru/7cab59f8

59 O06001IeHNEe U CUCTEMATU3 AL bubnuorexa [JOK

3HaHUU 10 TeMe "DJIeKTPOMAarHUTHBIE

https://m.edso0.ru/401024a9



https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9

KoneOanusa"

MexanndecKre BOJIHEI.

53 XapakTepUCTUKN MEXaHUIECKHIX bubmorexa LOK
P P https://m.edso0o.ru/a58e109f
BOJIH
54 CBoiicTBa MEXaHHMYECKUX BOJIH bubmmorexa [JOK
https://m.edsoo.ru/d9ae1000
bubnuoreka [IOK
> 3BYK. XapaKTCpHCTHIH 3ByKa https://m.eds00.ru/138b6f09
Wudpassyk u ynaprpa3syk. Lllymosoe bubnuoreka [IOK
56 N
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl https://m.edsoo.ru/7380038f
bubmuoreka [IOK
S Pemterrte aza https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMarHUTHbIE BOJHBI. bubnnorexa [JOK
N3nydyenue 371eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/714e5dbl
59 DHeprust MEKTPOMATrHUTHBIX BOJIH. bubnuoreka [JOK
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[IIxana >eKTpOMarHUTHBIX BOJIH.
60 [TpuMeHeHHE IEKTPOMArHUTHBIX bubmorexa HOK
p p https://m.edsoo.ru/49be1fe
BOJIH B TEXHHKE W OBITY
[ToaroToBka K KOHTPOJIBHOU paboTe.
[IpuHIMIIBI pagUOCBS3U U
61 TGIJ)'IGBII/II eHI/IE lll)a HOJTOKAITHS bubmmorexa [JOK
g s HH- https://m.eds00.ru/9f96f1f8
DNEeKTPOMarHUTHOE 3arpsi3sHEHUE
OKpY>KaroIleu cpeibl
62 KonrtponsHas pabora no Teme bubnuorexa [IOK
"Konebanus u BoJgHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH MPSAMOJIMHEIHOTO bu6muoreka [IOK

pacnpocTpaHeHus CBeTa

https://m.edso00.ru/f9566406
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Pemenue 3a1a4 Ha npuMEHEHUE

64 3aKOHA IIPIMOINHENHOTO buGnuorexa [IOK
p https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHUs CBeTa
65 OTtpaxenue ceta. [Linockoe 3epkaiio. bubnmnoreka HOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTENBHBIN [T0KA3aTeNb
66 npenoMiienns. [1loaHoe BHyTpeHHEE bubnnorexa [IOK
p ’ . yIp https://m.edsoo.ru/bc2e55cd
orpaxeHue. [IpenenbHbIi yroiu
MOJTHOTO BHYTPEHHETO OTPAXKECHUS
Pemrenue 3a1au Ha mpuMeHeHNe
67 3aKOHOB OTPAXKEHUS Y IPEJIOMIIEHUS Bubmiorexa OK
p p https://m.edso0.ru/49d830a9
CcBeTa
Xox nyuer B mpusMe. Jucnepcus
68 CcBETa ygnomHLII)ﬁ COCTi 6en(ljr0 bubnmorexa HOK
' https://m.edsoo.ru/d8elc3be
cBerta. [lBer
69 JInna3pl. @OKYCHOE PacCTOSIHUE U bubnuoreka [JOK
OIITHYECKAs CHJIa JIMH3bBI https://m.edso00.ru/60441359
70 [TocTpoenue n3o0paxeHuit B TMH3aX bubmuoreka [IOK
U UX CUCTEMAaX. YBEJINYEHHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemrenue 3a1au Ha mocTpoeHue
71 U300paKEHUI, OTYYAEMBIX C Bubmorexa IOK
p ’ i https://m.edso0.ru/5a868f09
TIOMOIIIBIO JIMH3
12 I'nma3 kak onTuueckas cucreMa Bubmorexa IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipeneinnt
P N but6mmoreka [IOK
73 MIPUMEHUMOCTH T€OMETPUUECKOM

OIITUKH

https://m.edsoo.ru/cd174a10
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74 CKopocCTh CBETa U METO/IbI €€ bubnmoreka [JOK
HU3MEpEHUs https://m.edso0.ru/f32aab06
bubnunorexa LIOK
& Jluctiepens ceeta https://m.edsoo.ru/lel6cc6e
bu6nunorexa LIOK
76 Hurepeperiuns ceera https://m.eds00.ru/5fc0c638
KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
77 HaAOJIOIEHNUS MAKCUMYMOB U buGnuorexa [IOK
™ https://m.edso0.ru/c6416d48
MUHUMYMOB
bubnunoreka LIOK
8 Penterre sazat https://m.edsoo.ru/3061de2b
bubnunoreka LIOK
7 lpuvieerme uiTepdeperun https://m.edso00.ru/668edbc8
bubmmoreka IIOK
80 Jlacppaxupa caera https://m.edso0.ru/12ed04b5
JudpakimonHas pemeéTka. Y cioBue bubmmnoreka HOK
81
HaOJI01eHUS TJIaBHBIX MAKCUMYMOB https://m.edso00.ru/f998d964
bubmmoteka IIOK
82 Pemerte sanat https://m.edsoo.ru/d58c411a
83 [TonepedHOCTH CBETOBBIX BOJIH. bu6muoreka [JOK
[Tonspusanus ceera https://m.edso0.ru/e9890fe9
but6mmorekxa [IOK
4 P
8 CHieHHe saat https://m.edso00.ru/c56c8158
85 CBeTOBBIE SIBIICHHS B TIPHPOC bubmorexa I[JOK
PHpO https://m.edso0.ru/0b36363d
[ToaroroBka K KOHTPOJILHOM padoTe. i OK
86 O0001IeHrEe U CUCTEMAaTU3AIU mbnmotexa I1

3ganui mo reme "Onruka"

https://m.edsoo.ru/8a14748b



https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b

KonrponsHas pabora o reme

bubnunoreka LIOK

87 «OnTuka» https://m.edsoo.ru/82315dd4
['panu1ibl TpUMEHUMOCTH
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuorexa [IOK
3JIEKTPOJAVHAMUKHU U TPUHLIUIL https://m.edso0.ru/c9bd77cb
OTHOCUTEITBHOCTH
89 [TocTynatel cienuanbHOU TEOPUU bubnuoreka [{OK
OTHOCUTEJIbHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOM
uHTepBai. [IpeobpazoBanus
90 Jlopenua. YcioBre NpUuUMHHOCTH. bubnnorexa [JOK
OTHOCHUTENBHOCTh https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKpAIICHUE TITUHBI
01 DHeprusi ¥ UMNYJIbC PENSTUBUCTCKON bubnnorexa [JOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs13b Macchl € 3HEpruen u
92 UMITYJICOM PENITUBUCTCKON bubmorexa LOK
https://m.edsoo.ru/b6258ffa
YaCTHUIbl. DHEPTHUs MTOKOs
93 PaBHOBecHOE TEIIOBOE H3ITYUCHHE bubmorexa [TOK
https://m.edso0.ru/f54035a5
but6mmorekxa [IOK
o4 3aKOH cMelLIeHus Buka https://m.edso0.ru/1c5ff752
95 I'unotesa M. Ilimanka o KBaHTax. but6mmorexa [IOK
DOTOHBI https://m.edsoo.ru/a5ffa218
but6mmorekxa [IOK
9 DHEPIHs 1 HMIYIIEC (OTOHA https://m.edsoo.ru/7fb307ec
97 dorordpdext. OnbiTer A. T bubnuoreka [JOK
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CroneroBa. 3akonsl hoTodddexra

https://m.edsoo0.ru/8c68e5b9

YpaBHeHue DUHIITEHHA 114

" " bubnmnoreka HOK
% bororpexra. "Kpacuas rparnia https://m.edso0.ru/01ef4556
dorordpdekra
99 Jasnenue ceera. Onsbitsl [1. H. bubnuorexa [{OK
JleOGeneBa https://m.edso0.ru/64b4f966
. bubnnorexa [IOK
100 BoxHoBEIE CBORCTBA HaCTHIL https://m.edsoo.ru/f59cfcec
Bounsr ne bpoiinda. J{iuHa BOIHBI A€
101 b 0171J151I1[/1 aI:)sMe Bl §6HaCTI/I ! bubmorexa HOK
P pasMep . https://m.edsoo.ru/5df8bafL
JIOKAJIU3AIMH IBUKYIICHCS YaCTHUIIBI
102 KopnyckynsipHO-BOIHOBOH Ayaln3M bubmorexa HIOK
pHyCKyIAp Y https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTPOHOB Ha bubnmnoreka HOK
KpUCTaJIax https://m.edsoo.ru/30dbal8c
Cnenudnka n3sMepeHuii B
104 MI/IKHOSI)I/I e COO”II")HOHIGHI/ISI bubnmorexa [TOK
POMHPE. - o https://m.eds00.ru/65783dec
HeonpeaenénHocrei I 'elizenbepra
bubnmorexa LIOK
1 P
05 CIICHHE rPAPHICCKIX 32/121 https://m.edsoo.ru/e70195bd
[ToaroroBka Kk KOHTPOJIBHOU padoTe. bubmuoreka [JOK
106 .
Pemenue pacu€THpIx 3a1a4 https://m.edsoo.ru/ee9b3182
KonTponbHas pabota mo Temam: Eus 10K
" non _ HNOJIMOTCKA
107 OCHOBHVCTO ’ K,,OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyalTu3m
OMBITHI TTO UCCIIETIOBAHUIO CTPOCHUS
but6mmoreka [IOK
108 aroma. [lmanerapHast Mozienp aToMa

Pesepdopna

https://m.edsoo.ru/312b750a
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bubnunorexa LIOK

109 I1 b
OCTyHAtTHl Hopd https://m.edsoo.ru/404dfa9a
Bunsl cnektpoB. CriekTp ypoBHEM bubmmoreka [JOK
110
SHEpPruy aToMa BoAOpoja https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKIEHHOE bubnuoreka [JOK
U3JIy4CHHUE CBETA https://m.edsoo.ru/f945d85c
bubnuoreka [IOK
112
Jlasep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa
Ieitzendepra-iBanenko. 3apsia u bubnmnorexa [JOK
113
MAacCOBO€ YHCIIO sAzipa. M30TombI. https://m.edsoo.ru/34ada5de
PapnoaktuBHOCTH
3aKOH paIMOAKTUBHOIO pacraja.
CBoiicTBa HOHHU3U €ro
114 N3JIIy4CHUSA BJ‘II/IﬂIfI/}I,;O B bubnmorexa [JOK
ya ’ https://m.edsoo.ru/aab98bef
PaIMOaKTUBHOCTH Ha KUBbIE
opranu3msl. [lozumerpust
DHeprusi CBSA3U HYKJIOHOB B siJIpe.
Anepusie cunbl. JledekT Macchl sapa.
Snepubie peakuuu. A nepHoie
115 élalfTo LIpH (I)l6neMI)i1 ; aBJISIEMOTO bubmmorexa [JOK
P PEL 57D yop https://m.edsoo.ru/ff1758d0
TEPMOSIZICPHOTO CHHTE3a.
DKOJIOTHYECKHUE aCHEKThl pa3BUTHUS
SIEPHOMN SHEPrETUKU
Meroas! perucTpanuy u
HCCTIEIOBAHUS DJIEMEHTAPHBIX
but6mmoreka [IOK
116 gacTtull. DyHgameHTanbHbIC

B3aUMOJCHUCTBUA. bapnoHbl, ME30HBI

u nentoHusl. [Ipencrasienue o

https://m.edsoo.ru/lac08a5b



https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b

CrangaprHoil Moaenu. KBapk-
TJIFOOHHAS MOJIETIb aiPOHOB

®usuka 3a npenenamu CtaniapTHON
Mozenu. TéMHas Marepust U TEMHas

bu6nmoreka IIOK

117
sHeprusi. EnuHcTBO hrusmueckoit https://m.edso0o.ru/c026fd37
KapTUHBI MUPa
Dtanbl pa3BUTHS ACTPOHOMHUH. bubnnorexa [JOK
118
3HavYeHHE aCTPOHOMHUH https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTb 3aKOHOB (DU3UKHU JTSI
119 00BSICHEHUS PUPOJIHI KOCMHUYECKHUX bubmmoreka [JOK
00BEKTOB. MeTo bl https://m.edsoo.ru/39c44028
ACTPOHOMHUYECKHUX HUCCIICAOBAHUI
CoBpeMEeHHBIE ONITHYECKUE
120 TEJIECKOIBI, PAAUOTEIIECKOMIEI bubnmorera [IOK
» Pall > https://m.edsoo.ru/4877aale
BHeaTMoc]epHasi aCTpOHOMUS
Bup 3Bé3nnoro neda. Co3se3nus,
121 SIpDKUE 3BE3NE], ITTAHETHI, UX BUANMOE bubmorexa HOK
P ’ ’ https://m.edsoo.ru/aac588eb
NIBIDKEHHUE
Comnueunas cuctema. ComHize.
122 CosHeuHast akTUBHOCTE. VICTOUYHUK bubnnorexa [JOK
. https://m.eds00.ru/22748eb4
sHeprun CoJiHIIa U 3BE3]T
3BE31BI, NX OCHOBHBIE
123 XapakTepucTuku. J[marpamma bubmorexa HOK
| paktep . P . https://m.eds00.ru/42169944
CHEKTPAITBHBINA KJIACC — CBETUMOCTD
124 3Be3bI IIIaBHOM but6mmorekxa [IOK
OCJIeJ0BaTEeILHOCTH https://m.edsoo.ru/b3cb766¢
15 Buytpennee crpoeHue 3BE31. bu6muoreka [IOK

CoBpeMeHHbIE PEACTABICHUS O

https://m.edsoo.ru/d09da494
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MIPOUCXOKJACHUH U 3BOJIIOLINH
CouHiia 1 3B631. DTalkl )KU3HU 3BE3]

Muneunsiii [lyte — Hama 'anakTuka.

" bubnmnoreka HOK
126 Tunsl ranakTuk. YEpHble ABIPHI B 1 https://m.e dsog)l.ru 176410408
sJipax rajJakTUK
Bcenennas. Pacimpenue Beenennoid. BuGmiorexa LIOK
127 3akon Xab6mna. Teopus bomibiioro 1 https://m.edsoo.ru/3dbdfod?
B3pbIBa. PellMKTOBOE H3ITydeHHE
128 MacuraGHast ctpykTypa BeeneHHoil. 1 Bbu6moteka [JOK
Meraranaktuka https://m.edsoo.ru/ce234633
129 Hepewénnpie npobiembl 1 Bbu6motreka [JOK
aCTPOHOMUU https://m.edsoo.ru/d37d9ffe
Pu3nUeCcKUil IPAKTUKYM 110 TEME
"MccnemoBaHue MarHUTHOTO T10JIs
MMOCTOSTHHBIX MarHUTOB" WUJTH
130 "UccnenoBanue CBOMCTB 1 bubmmoteka IIOK
(dheppoMarueTukoB" UIU https://m.eds00.ru/67361aef
"HccnenoBanue OeliCTBUS
MIOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"
Pu3NYeCKUil IPAKTUKYM IO TEME
"U3mepenue cuibl Amriepa uinu
131 "N3y4yeHne 3aBUCUMOCTH CHJIBI 1 bu6muoreka [JOK
AmMriepa OT cuJIbl TOKa" WU https://m.edsoo.ru/fcae91e9
"OnpeneneHne MarHUTHOW MHIYKIIUU
Ha OCHOBE U3MEpEHUs cuiibl Amnepa”
DU3NYECKUI TPAKTUKYM 10 TEME
132 "UccnenoBanue sIBIEHUS 1 https://m.edsoo.ru/c36658da

3JE€KTPOMArHUTHOW MHIYKIUU" WIH



https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da

"OnpeneneHne HHAYKIIMU BUXPEBOTO
MAarHUTHOTO Hois"

133

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue siBIEHUS
camounaykiuu'" uiu "Coopka
MOJIETH 3JIEKTPOMArHUTHOTO
reHeparopa"

bubnunoreka LIOK
https://m.edsoo.ru/b8fb6391

134

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOHBIX
KOJ1€0aHU HUTSIHOTO U IPY>KUHHOT'O
MasTHUKOB"

bubmuoreka [IOK
https://m.eds00.ru/5d159d35

135

136

du3nuecKuil MPakTUKYM 110 TeMe
"[Ipeobpa3oBaHme YHEPTUU B
MPYXUHHOM MasiTHUKE"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOro ToKa
4yepes M0CIIE0BATEIbHO
COE€MHEHHBIE KOHIEHCATOP, KaTyLIKy
u pesucrop" win "Uccnenopanue
paboThl ICTOYHUKOB CBETA B LIETIN
MIEPEMEHHOTO TOKa"

bubnuoreka [{OK
https://m.edsoo.ru/a28026bd

bubnmorexa LIOK
https://m.edsoo.ru/89dc2d90

137

138

Pu3NYeCKUil IPAKTUKYM IO TEME
"N3yueHne nmapameTpoB 3BYKOBOM
BOJIHBI"

Pu3NYECKU IPAKTUKYM I10 TEME
"N3mepenue nokaszaTeis
MpETOMJIEHHUS CTeKIa" WiIn
"[Tonyuenue n3o00paxeHHsI B CHCTEME
13 TJIOCKOT0 3€pKaJia v JIMH3bI"

bubnunorexa LIOK
https://m.edsoo0.ru/b100661a

bubnunoreka LIOK
https://m.edso0.ru/42569eal
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139

140

141

142

143

144

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccaenqoBanue 3aBUCUMOCTH
(OKYCHOTO paccTOSIHUS OT BEIIEeCTBA
(Ha mpuUMepe KUIKUX JIMH3)" UIu
"U3mepenune GOKyCHOTO pacCTOSHUS
paccenBaronMX JuH3"

Ou3nyecKkuil MPakTUKYM 0 TeMe
"Habmronenue qudpakium,
HHTEep(hEPEHIINU U TOJIIPU3ALITHI
cBera"

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMNyJabCa U SHEPTUU
PENATUBUCTCKHUX YacTHIL (110
doTtorpadusM TPEKOB 3apIKEHHBIX
YacTHI[ B MArHUTHOM T10J1€)"

@uU3NYECKU NPAKTUKYM I10 TEME
"N3mepenue nocrostHHoM 1lnanka Ha
OCHOBe uccieoBanus Gpotordpdexra"
niu "HccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOIUOM OT
HarpspKeHns "

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue cuekrpa
pa3peKEHHOT0 aTOMapHOI0 BOAOPOa
Y U3MEpeHHe MOoCTOssHHOM Punbepra"
Pu3NYeCKUil IPAKTUKYM IO TEME
"HccnenoBanue paguoakTUBHOIO
¢oHa c ucnoab30BaHKUEM J103UMeTpa”
wi "M3ydenue noraouienus o6era-

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f

bubnunoreka LIOK
https://m.edsoo.ru/8b7ac737

bubnunoreka LIOK
https://m.eds00.ru/63756¢47

bubmmoteka IIOK
https://m.edsoo.ru/ebh916f82

but6mmorekxa [IOK
https://m.edsoo.ru/ec651eb8

but6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e
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YaCTHUIL ATFOMUHUAEM"

145

146

147

148

DU3NYECKUI TPAKTUKYM I10 TEME
"HaOroaenust 38E31HOr0 Heba
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BAaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUN [T ONIPEACIICHUS
MOJIO)KEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3aust CeBepHOro noiaymapus u
spkue 3BE3161" win "HaOmroaeHus B
tesieckon JIyHbl, II1aHeT,
TYMaHHOCTEH 1 3BE3HBIX
cKoIIeHuI"

O06o011eHne U cucTeMaTu3alus
3HaHuil. Posib GU3UKN 1 acTpOHOMUH
B PKOHOMHUYECKOM, TEXHOJIOTHICCKOM,
COLIMAJIbHON M 3TUYECKOM chepax
NeSITEIbHOCTH YeJIOBEKa

O06o011eHne U cucTeMaTu3alus
3HaHuil. Posb 1 MecTo Gpu3uKU U
ACTPOHOMUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

O06o0011eHne U cUCTeMaTU3aIUs
3HaHuil. Pone ¢pusnueckoii Teopun B
(bopMHpOBaHUU MPEICTABICHUH O
(bu3nuecKoil KapTUHE MUpaA, MECTO
(hU3UIECKOI KapTUHBI MHPa B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX [IPEJCTABICHUNA O IPUPOJIE

bubnunoreka LIOK
https://m.edsoo.ru/1072021e

bubnmorexa LIOK
https://m.edsoo.ru/ad6ddeed

bubnmorexa LIOK
https://m.edso0.ru/18f19f7c

bubnmnorexa LIOK
https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/1072021e
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149 O060011IeHNEe U CUCTEMATU3 AL bubnuorexa [{OK
3gagui o treMe "Kunematuka" https://m.edsoo.ru/b032fc4b
150 O06001IeHNEe U CUCTEMATU3 AL bubmuorexa [JOK
3gaHui 1mo teme "Kunemaruka" https://m.edsoo.ru/4e31b507
O060011IeHNe U CUCTEMATU3AIIHS bubnuorexa [{OK
151 N
3HaHui 1Mo teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O000111eH1E U CUCTEMATHU3ALIIS
152 3gaHui o teMe "CTtaThka TBEPIOro Bubmiorexa HOK
" PA https://m.edsoo.ru/3cca482e
Tela
O000111eHIE U CUCTEMATHU3ALIIS
153 3HAHWH 110 TeEME ""3aKOHBI Bubmrorexa IIOK
| https://m.edsoo.ru/32a4d1a0
COXPAHCHUS B MEXaHHUKE
O000I11IeHNE U CUCTEMATU3AIUS
154 3HaHui 1o TemMe "OCHOBEI bu6nmorexa LIOK
MOJIEKYJIIPHO-KUHETUYECKOMN https://m.edsoo.ru/ed440ca8
teopun"
O000I11IeHIE U CUCTEMATU3AIUS
155 3HaHui o teMe "TepMoauHaMUKa Bubmuorexa IOK
PMOA ’ https://m.edso00.ru/c63f7c10
TemmoBsie MaIUHB"
O000I11IeHIE U CUCTEMATU3ALIHS
156 3HAHUU 110 TeMe "ArperaTHble bu6muoreka [JOK
coctosgHud BeniecTBa. Pa3oBLIe https://m.edsoo.ru/1d36b5b1
nepexonpl”
O000I11IeHIE U CUCTEMATU3AIUS
157 3HAHUH 110 TeMe "DIIEKTPUUECKOE bubnnorexa LOK
" P https://m.edsoo.ru/3bfOdef9
noJie
158 O06o001meHre U CHCTEMAaTH3aIIHS bubnuoreka [JOK

3gagui mo teMe "TlocToAHHEbINI

https://m.edsoo.ru/71453ee6
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AIEKTPUUYECKUN TOK"

O0001IeHre U cUCcTeEMaTU3 AU

bu6nmorexa [IOK

159 3HaHui 1Mo teMe "ToKH B pa3InyYHBIX
" P https://m.edsoo.ru/3d40077a
cpenax
160 O06001IeHNEe U CHCTEMATH3aLIHS bubnunorexa LIOK
3Ha”Hu# 1o TeMe "MarautHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBusblil ypok. O000IMIEHNE 1
161 CI/ICTEM&TI/ISZP W 3HAHUU 110 TEME Bubmorexa [IOK
" B " https://m.edso0.ru/053e2248
DNEeKTpPOMAarHUTHAs HHYKIIUS
PesepBusblil ypok. O000IMIEHNE 1
162 CHCTEMaTmZp WS 3HAHUH 110 TEME Bubmorexa IIOK
; B . https://m.eds00.ru/d6310bfd
MexaHu4decKre KOJIe0aHns
PesepBusblil ypok. O0001IEHNE 1
163 CHCTzMaTHSZp W 3HAHWH 10 TEME Bubmorexa LIOK
& https://m.edsoo.ru/5e2bb83d
"JyIeKTpOMarHuTHEIE KosieOanus"
PesepBHelIit ypok. O60011IeHNE 1
164 cUcTeMaTHu3alys 3HaHUM Mo TemMe bubnuoreka [{OK
"MexaHUYEeCKHUE U https://m.edsoo.ru/96a7a2dd
AJIEKTPOMAarHUTHbIE BOJIHbI"
PesepBusblil ypok. O0001IIEHNE 1
165 CI/ICTI;MaTI/BZp U 3HAHUU 110 TEME BrbmroTexa [IOK
" " B https://m.edsoo.ru/52ad1603
OnTuka
PesepsuEblil ypok. O000IIEHNE 1
P P . bubnuotexa [JOK
166 cucTeEMAaTH3AallNs 3HAHUI IO TEME
https://m.edsoo.ru/5beclc65
"Ocuoser CTO"
PesepsuEblil ypok. O000IIEHNE 1
P P . bubmuorexa [{OK
167 CHCTEMAaTH3AINA 3HAHUH 10 TEME

"KopnyckynsipHO-BOJTHOBOM

https://m.edsoo.ru/f7c59d38
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nyanuzm"

PesepBubIil ypok. O6001IeHIE 1

168 CHUCTEMAaTHU3aIUs 3HAHHUH 110 TEME 1 bubmorexa LOK
" 4 " https://m.edso00.ru/1f511654
®dusnka aToma
PesepBubIil ypok. O600111IcHIE 1
169 CHCTEMAaTHU3allMs 3HAaHHUI 110 TeME 1 bubmuorexa [IOK
"®du3ruka aTOMHOIO sApa U https://m.edsoo.ru/905c5ce0
3JIeMEHTapHbBIX YacTull"
PesepBHbIil ypok. O000LICHHE 1
170 CI/ICTI;MaTI/I?,Zp ust 3HaHHfIHl 10 TeMeE 1 bubmorexa HOK
" B " https://m.edsoo.ru/2bffb94c
DneMEeHTHI acTpO(U3UKH
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 11 kimace/ KacesinoB B.A., O011ecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obmectBo «M31aTenbcTBO
«IIpocBemenue»

» ®usuka. Mexanuka, 10 knacce/ Msaxumes I'.51., CunaxoB A.3., O01iecTBO ¢
OTpaHUYCHHON OTBETCTBEHHOCTHIO «/J[PODAY; AKIIMOHEpHOE 00IIECTBO
«M3narenbctBo «IIpocBemeHune

yueOHuk B. A. KacbsnoBa «®usuka. bazosbiit ypoBens. 10 kitace» u «Pusnka.

VYrny6naéunbiit ypoeHsb. 10 kimaccy.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

®wuzuka. 10 knacc. Junaktuyeckue Mmarepuaibl (0a30BbIH, yriyOJIeHHbIN),
Mapon A.E., Mapon E.A.

®dwuzuka. 11 knacc. Aunakruueckue Mmatepuansl (0a30BbIi, yriIyOJICeHHbIN),

Mapon A.E., Mapon E.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://lesson.academy-content.myschool.edu.ru/
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