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IIpn paspadorke pabGoueili nporpaMmbl MO Y4eOHOMY MpeAMeETYy
«@Pu3uka. YriayOjeHHblii ypoBeHb» s 10-11 kjgaccoB y4YuTHIBAJIHMCH
cJeAylye HOPMATUBHO-TIPABOBbIe JOKYMEHTBI:
1.denepanbubiii 3akoH 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanun B Poccuiickoit
denepauum».

2. ®enepanbHbiid 3ak0H OoT 19.12.2023 No 618-®3 «O BHeceHWHM WU3MEHEHUW B
®denepanbHbIil 3akoH «O06 o6pazoBanuu B Poccutickoit Deaepamum.

3. ®enepanbHbiii 3ak0H 0T 04.08.2023 Ne 479-03 «O BHECEeHUM M3MEHECHUH B
®denepanbHbiil 3ak0H «O0 o6pazoBanuu B Poccuiickoit @enepanun.

4. Ilpukaz Munnpocsemenuss Poccun «OO0 yTBepxkaeHuu ¢deaepaibHOro
roCy/1apCTBEHHOT0 00pa30BaTEIbLHOIO CTaHAAPTa CPEIHEr0 O0LIETo 00pa30BaHU»
or 17 mas 2012 r. Ne 413 (B pen. Ilpukaza Munnpocpemenus Poccuu ot
12.08.2022 Ne 732)

5. Ilpuxka3z Munnpocemnieauss Poccun ot 27.12.2023 Nel028 O BHeceHuu
U3MEHEHH B HEKOTOpble TMpuKa3pl MwuHOOpHAykKn u MuUHNIpOCBEIIeHUS,
kacatomuecsi OI'OC ocHoBHOro o001ero o0pa3oBaHUsST M CPEIHETO OOIIEro
obpazoBaHus".

6. [Ipuka3 Munnpocsemienus Poccuu ot 18.05.2023r. Ne 371 «O0 yTBepkaeHUH
dbenepanpHOi 00pa3oBaTEILHON MTPOTPAMMBI CPETHETO OOIIEro 00pa30BaHUs».

7. llpukaz Munnpocsemenus Poccum ot 01.02.2024 Ne62 «O BHeceHuu
U3MEHEHUH B HEKOTOphIE Ipuka3el MuHnpocsemenuss Poccum, kacarommecs
denepanbHbIX 00pa30BaTENBLHBIX MPOTrPaMM OCHOBHOTO 00IIEero oOpa3oBaHUS U
CpeaHero o0IIero 00pa3oBaHUSM.

8.Ilpukaz Munnpocpenienuss Poccun ot 19.03.2024 N 171 "O BHeceHuu
W3MEHECHUM B HEKOTOpbIE NpHKa3zbl MuHHCTEpCTBA NpocBenieHuss Poccuiickon
®denepannu, kacarouecs (eaepaibHbIX 00pa30BaTENbHBIX TPOrPAMM HAYATBHOTO
oOmiero oOpa3oBaHUs, OCHOBHOTO 00IIEero oOpa30BaHUS M CPEIHETO OOIIEro
obpazoBanus" (3aperucrpupoBano B Muntocte Poccun 11.04.2024 N 77830)

9. IlocTranoBienue ' TaBHOTO TOCYAapCTBEHHOIO CAHUTApHOTO Bpaya Poccuiickoin
@enepaunn ot 28.09.2020 Ne 28 «O0 yrtBepxkaeHuM caHuTapHbix mpaBui CII
2.4.3648-20 «CaHUTapHO-YIUAEMHUOJIOTHUECKHE TPEOOBaHMUS K OpraHU3AIMSIM
BOCIIUTAHUSI U OOYYEHHMsI, OT/IbIXa U O3JJOPOBJICHUS J€Te U MOJIOICKI» (BMECTE C
«ClII 2.4.3648-20. CanutapHbie MpaBuia...»).

10. ITocTranoBnenue I’ maBHOroO rocyJapCcTBEHHOIO caHUTApHOTO Bpaua Poccuiickoi
Oenepanuu ot 28 suBaps 2021 r. No 2 «O0 yTBEpKI€HUH CAaHUTAPHBIX MPABHUI U
HopM CanlluH 1.2.3685-21 «l'uruenuyeckue HOpPMATHBBI W TpeOOBaHUA K
oOecrieyeHnio Oe30macHOCTH M (WiM) OE€3BPEIHOCTH ISl 4YejoBeKa (PaKTOpOB
cpeabl OOUTaHUSY.

11. IIpukaz Munnpocsemenuss Poccunm ot 21.02.2024 Nel19 «O BHecenuu
n3MeHeHnd B npwioxeHust Ne 1 u Ne 2 k IIpukazy Munnpocsemenus Poccun ot
21.092022 Ne 858 O06 ytBepxkaenun OITY, nomymieHHBIX K UCIOJIB30BAHUIO MPHU
peanu3ald HMMEIONIMX TOCYJAapPCTBEHHYIO aKKpPEAUTAIMI0 00pa30BaTeNbHbIX
OpOorpaMM HayajJbHOTO OOIIEro, OCHOBHOIO OOWIEro, CpeaHero OOUIero



oOpazoBaHuUs OpraHHU3aLUSIMHU, OCYILIECTBIISIFOLLIUMHU 00pa3oBaTeNbHYIO
JEATEIIbHOCTh M YCTAHOBJICHUS MIPEEIBHOTO CPOKA UCIIOIB30BAHUS UCKITIOUCHHBIX
Y4EOHUKOB.

12.  TIlpuka3  MunucrtepctBa  mpocBemieHuss  Poccuiickoir ~ ®Denepauuu
or 21.05.2024 Ne 347 "O BHeceHMM W3MEHEHUHW B NpHKa3 MHHHCTEpCTBA
npocsenieHust Poccuiickoit ®eneparu ot 21 centsiops 2022 1. Ne 858 "OO6
YTBEPKACHUH (peIepaTbHOTO MepeuHs Y4eOHUKOB, JOIMYIIEHHBIX K UCTIOIb30BAHUIO
Ipy peanu3allid MUMEIOIIMX TOCYAapCTBEHHYIO aKKpEeIMTallMI0 00pa3oBaTeNbHBIX
OporpaMM  HA4ajgbHOTO OOILEro, OCHOBHOTO OOIIEro, CpemaHero OOIIETro

o0Opa3oBaHus OpraHu3alusIMH, OCYILECTBIISIOLUMU 00pa30BaTENbHYIO
JeSTeNIbHOCTh, M YCTAHOBJIEHHS TIPEJEIBHOIO CPOKA MCIOJIb30BAHUS UCKIFOYEHHBIX
y4eOHUKOB"

(Bapeructpuponan 21.06.2024 Ne 78626)

13. Ilpuxa3  MunnpocBemenus Poccun ot 18.07.2024 Ne 499
"O6 yTBepkaeHnn (QemepaabHOTO TEPEeYHs SICKTPOHHBIX 00pa30BaTENbHBIX
pECypcoB, JIONYLICHHBIX K MKCHOJB30BAHHIO MPHU pEAIH3aUUMU  HMMEOLIUX
roCyJapCTBEHHYIO aKKPEAUTALMI0 O00pa30BaTENIbHBIX MPOrpaMM HavyaJbHOTO
00111ero, OCHOBHOT'O 0011I€T0, CpeiHero oomero oopazoBanus" (3aperucTpupoBaHO
B Muntocte PO 16.08.2024 Ne 79172)

14.  Meroauueckue  peKOMEHJAIMU MO  OOECIEYEHHUI0  CaHUTapHO-
ANUAEMHUOJIOTMYECKUX TPEOOBAHUI MPU peanu3alu 00pa30BaTebHbIX MPOrPaMM
C MPUMEHEHHUEM D3JIEKTPOHHOTO OOYy4YeHHMS M AMCTAaHLMOHHBIX 00pa30BaTeNIbHBIX
texnonorui (MP 2.4.0330-23 ytB. 29.08.2023 pykoBoautenem dDeaepanabHOM
cy>kObl TIO Haa30py B cdepe 3aluThl MpaB MOTpedOuTened u OJaronoyrydus
yesioBeKa, [ maBHbIM canuTapHbIM BpadoM PD A 1O. [TonoBoii).

15. OcHoBHasi oOpa3oBaTenbHas MporpamMma CpeIHero oO0miero oOpa3oBaHMS
MAOQOY COLI Ne 43 r. Tomcka.

16. IIporpamma pazsutuss MAOY COL Ne 43 r. Tomcka.

17. Yecras MAQOY COIII Ne 43 r. ToMmcka.



IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 @Qu3nke Ha YypOBHE CpeIHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXKEHHM M TpeOOBaHUU K pe3yibTaTaM OCBOEHUS
OCHOBHOM 0Opa3oBarenbHOM mporpammsbl, npeacrtaBieHHeix B @I'OC COO, a
Takxke ¢ yd€roM (eaepasibHOM pabodeil mporpammbl Bocriutanusi 1 Konrenuuu
npenoaaBaHus yaeOHoro mpeaMera « Pu3nka» B 00pa30BaTENbHBIX OPraHU3AIMIX
Poccuiickoii ~ @enepauuu,  peamu3ylONIMX  OCHOBHbIE  00Opa3oBaTelIbHBIC
IPOTPAMMBL.

[Iporpamma o (usuke ompeaenseT 00s3aTeNbHOe MPEIMETHOE COJEpKAHUE,
YCTaHABIMBAET PEKOMEHyEMYIO MOCJIEI0BATEIbHOCTh U3yUEHUSI TEM M Pa3/eioB
y4eOHOTO TpeaMeTa C YYETOM MEXKMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3CH,
JOTUKH y4eOHOTO TPOIECCa, BO3PACTHBIX OCOOCHHOCTEH  OO0YydYarOIIMXCH.
[Iporpamma mo ¢us3mke maét TpencTaBIEHHWE O IIENAX, COACpPNKAHWUHU, OOIen
cTparerud OOY4YeHHs, BOCHUTAHUS ¥ PAa3BUTHS OOYYAIONIUXCS CPEACTBAMHU
ydaeOHoro npeameta « Du3nkay Ha yriiyoJIEHHOM YpOBHE.

N3yuenue xypca ¢uszuku yriayOJEHHOTO YPOBHSI TO3BOJIIET PEATU30BATh
3amaun nMpoeCcCHOHATBHOW OPUEHTAIIMHU, HAIIPABJICHO HA CO3JaHUE YCIOBUN IS
MPOSIBIICHUSI CBOMX HWHTEJUICKTYyQJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM
oOydJaronumcsi, KOTOpble HEOOXOMUMBI IS TMPOJOKEHUS O0Opa3oBaHUS B
OopraHu3anusXx MpoPecCHOHATLHOTO O0pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKECHEPHBIM CIIEIIUATBLHOCTSIM.

B nporpamme 1o (¢u3MKe ONpEeAeNsIOTCS IJIaHUPYEeMble Pe3yIbTaThl
OCBOCHHMSI Kypca (DU3MKU Ha YPOBHE CPEHET0 00I1ero o0pa3oBaHus: INYHOCTHBIE,
MeTarnpeaMeTHbIe, TMpenMeTHbie (Ha  yrIyOJéHHOM  ypoBHe). HayuHo-
METOJIOJIOTUYECKOW OCHOBOW JUIsi pa3paboOTKu TpeOOBaHWUU K JHUYHOCTHBIM,
METamnpeMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOyYalolUuXCs, OCBOMBIIHNX
nporpamMmmy 10 (U3MKE Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHHs Ha
yrayOnEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-ICATEIHHOCTHBINA MOIXO/.

[Tporpamma 1o (hu3HKe BKITIOYACT:

IUTAaHUPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca (GU3MKK Ha yriayOon€HHOM
YPOBHE, B TOM YHKCJIE MIPEAMETHBIE PE3yIbTAThI 110 T0/1aM 00YUICHHUS;

coJiepkaHre yueOHoro npeamera « Du3nkay 1mo rogam o0ydeHHsI.

[Iporpamma 1Mo Qu3MKEe HWMeEeT NPUMEPHBIA XapakTep M MOXET OBITh
UCTIONb30BaHa YUYUTENAMHU (PU3HUKH JIJIST COCTABJICHUS CBOMX PabOvHX MpOTpamMm.

[Tporpamma 1Mo ¢u3HMKe HE CKOBBIBAET TBOPUYCCKYIO MHHUIIMATHBY YUHUTEIIEH U
NPEIOCTABIIACT BO3MOXXHOCTH Ui peaju3alliil  Pa3jNYHbIX METOJUYECKHIX
MOJIXOO0B K TpENnoAaBaHui0 (U3UKH HAa YriayOnE€HHOM ypOBHE TpU YCIOBUHU
COXpaHEHHUs 003aTEeNILHOMN YaCTH COACPKaHUS Kypca.



®du3nka Kak Hayka O HamOoJsiee OOIUX 3aKOHAX MPHUPOJBI, BHICTYIMAs B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUi 00 okpy:xatoieM Mupe. LIIkonbHbIN Kypc GU3HKH — CHCTEMOOOPa3yIOIIHii
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
buzmdeckorr reorpadueid U acTpoHoMmmei. lMcronp3oBaHWE U AKTUBHOE
npuMeHeHHue (U3MUECKUX 3HAHUM OMNpeNeuiio Xapakrep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJIy4YEHUsI HOBBIX MaTEpUaJOB C 3aJaHHBIMH CBOWcCTBamMu. M3yueHue
(Gu3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMUPOBAHUE ECTECTBEHHO-HAYYHOH
KapTUHBI MHUpa 0oOywaroiierocsi, B OpMUpPOBAaHUE YMEHHM NMPUMEHATh HAYUYHBIH
METO/1 IO3HAHMSI MIPU BBITIOJIHEHUH UMU Y4€OHBIX UCCIIEOBAaHUM.

B ocHoBy kypca pu3uku Ha ypoBHE CpelHEro 001Iero oopa3oBaHus MOJI0KEH
pAI UIel, KOTOPBIE MOKHO PacCMAaTPUBATh KaK MPUHLIMIIBI €70 TOCTPOCHHUS.

Hoea uenocmuocmu. B COOTBETCTBHM C HEM KypC SIBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3feioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHON (PU3HKH.

Hoea zenepanuzayuu. B coOoTBETCTBUM C HeW maTepual Kypca (HU3UKA
00beIMHEH BOKpPYr (¢u3nueckux Teopuid. Benymmm B Kypce sBiseTcs
(opMUpOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanuszanuss npeanonaracT HCHOJIb30BAHUE
TYMaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICIEHUE CBS3M pPa3BUTHUSA
¢u3uku Cc pa3BuTMEM OOLIECTBAa, a TakkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHYECKUMU MPOOIEMaMH.

Hoea npuknaonoit nanpaenennocmu. Kypc pusuku yriayOa€éHHOTO ypoBHS
IPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKHUX
IPWIOKEHUN W3YYECHHBIX TEOPUM M 3aKOHOB. lIpu 3TOM paccmarpuBaroTcs Ha
YPOBHE OOIIMX MPEACTaBICHU U COBPEMEHHbIE TEXHUYECKUE YCTPOMCTBA, WU
TEXHOJIOTUU.

Hoea 3konocuzayuu peanu3yercs TOCPEACTBOM BBEIACHHS DIEMEHTOB
COJIepKaHUs, TMOCBAIIEHHBIX SKOJOTMYECKHM Npo0JeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PAa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke OOCYXIEHUs
npo6JieM pallMOHAIIBHOTO PUPOIOTIONIB30BAHUS U HKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue cofiep:kaHusl IporpaMMbl 1O (PU3KKE JOHKHO OBITh MOCTPOCHO Ha
OPUHLMIIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxonaa. g Gu3uku peanusanus 3THX
OPUHLKIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITENILHOTO HKCIIEPUMEHTA KaK
MIOCTOSIHHO JIeHcTBYIomero ¢akropa ydeOHoro mporecca. Jns yrmyOnéHHOTO
YPOBHA — 3TO CHCTEMAa CaMOCTOSITEIbHOTO YYEHUYECKOIO0 OKCIIEPUMEHTA,



BKJIIOYAIONMIETO (PPOHTANbHBIE YUYEHUYECKUE OIbBITHI MPU HM3YYCHUH HOBOTO
MaTepuaia, JabopaTopHbie padOThl U paOOThl pakTUKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanu3anuyd (U3MUECKOro TMpakTHKyma. B mepBoM ciydae
MPaKTUKYM mpoBoauTcs 6o B koHie 10 u 11 kmaccoB, mubo mociie mepBoro u
BTOPOTO TIONYTOAUN B KaXJIOM M3 OTHUX KiIaccoB. Bropol cmocod — 3To
UHTErpanus padoT NpPaKTUKyMa B CHCTEMY JIa0OpaTOpHBIX paboOT, KOTOpbIE
IPOBOJSITCA B Tpollecce M3ydeHus pazjaena (temsl). [Ipu 3ToM moa paboramu
IPAKTUKyMa TTOHMMAETCSl CAMOCTOSITENIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa O€3 MOIIAaroBo HHCTPYKIIUH.

B nmporpamme mno (@usuke cucTeMa yYEHMUYECKOrOo OKCIIEPUMEHTA,
7ab0paTOpHBIX pabOT U MpaKTUKyMa Mpe/CcTaBlieHa eIMHbIM IrepeyHeM. Buibop
TEMaTUKHU JJIS 3TUX BHUJIOB YUEHHUECKUX MPAKTUYECKUX PaOOT OCYILIECTBISETCS
y4aCTHHUKaMHU 00pa30oBaTEIbLHOTO MpoIiecca UCXO0II U3 0COOEHHOCTEH MOYypOYHOTO
IUTAHUPOBAHUS W OCHalleHus kKabuHeta Qusuku. [Ipu sTomM obOecnednBaeTcs
OBJIaJICHHE OOYYaIOIIMMHCS YMEHUSIMU TPOBOJUTH TNPSIMbIE M KOCBEHHBIE
U3MEpPEHHUs, UCCIEAOBaHUS 3aBUCUMOCTEH (PU3MYECKUX BEIMYMH U IMOCTAHOBKY
OMBITOB MO MPOBEPKE MPEJIOKEHHBIX THITOTES.

bonbiioe BHUMaHWE YHIENAETCS PEUIEHUI0 PacY€THBIX M KaueCTBEHHBIX
3anay. Ilpu sToM Ju1si pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCSA 33Ja4d C SBHO
3aJIaHHON U HESBHO 3aJlaHHOW (PU3UYECKOU MOJEINBIO, TO3BOJISIONINE MPUMEHSTh
U3YYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOr0 pasjeiia Kypca, Tak U
UHTErpyUpysl NPUMEHEHHE 3HAHUI U3 pa3HbIX pa3nenoB. /(s kauecTBEHHBIX 3a]1a4
OPUOPUTETOM SABIIAIOTCS 3aJaHUsl Ha OOBSICHEHHWE/TIpEelCKa3aHHe MPOTEKaHUs
(u3HUECKUX SIBIEHUI W MPOILECCOB B OKPYKAIOLIEH *KU3HH, TpeOyrole BbiOopa
(u3HUeCcKOr MOAEIHN ISl CUTYalluH MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusiMmu PI'OC COO K MaTepuanbHO-
TEXHUUYECKOMY OO0ECIEeUEeHHUI0 y4eOHOro Impoiiecca Kypc (pu3uMku yriy0JEHHOTO
YPOBHSI HA YPOBHE CpeHEro o0111ero 00pa3oBaHus JOJKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kabunHere (QU3MKH JOMKHO OBITH HEOOXOAMMOE
nabopatopHoe 00OpyIOBaHHE IJsi BBIMNOJIHEHHUS YKa3aHHBIX B MpPOTrpamMme IO
bu3HKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX paboOT M PabOT MpakTHKyma, a
TaK)Xe JIEMOHCTPALIMOHHOE 000pYJOBaHUE.

JleMOHCTpalMOHHOE  000pyIoBaHHEe (QOPMHUPYETCSI B COOTBETCTBHH C
OPUHIIMTIOM MUHUMAJIBHOM  JIOCTATOYHOCTH H  OOECMEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIUK ISt
UCCJICIOBAHMSI  M3Y4YaeMbIX  SIBIEHWA ©  MPOIECCOB, OJMIMUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpynOBaHHE JISI YYCHUUYECKHX TPAKTUYECKUX padoT
(GopmupyeTcsi B BHUJI€ TEMAaTUYECKUX KOMIUIEKTOB M OOECHEUYMBAETCA B pacuére



OJIHOTO KOMIUIEKTa Ha JABYyX oOydJarommxcs. TeMaTH4ecKue KOMILIEKTHI
Ja60paTopHOro O00OPY/IOBaHUS JIOKHBI OBITh TOCTPOEHBI HAa KOMIUICKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX M IUMPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaO0OPATOPHIA.

OCHOBHBIMH HEJIIMH U3yUeHUS (PU3UKH B 0011IeM 00pa30BaHUU SBIISTFOTCS:

dbopMupoBaHUE UHTEpeca M CTPEeMJICHUS OOyYarolIMXcsi K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE HX HHTEIUICKTyaIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYyYHOM METOJIe MO3HaHUs U (HOpPMUPOBAHUE
UCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOUIUM SIBICHUSIM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KAaK pe3yjbTaTa M3yuyeHUsS OCHOB
CTPOCHUS MaTepuu U PyHAaMEHTAILHBIX 3aKOHOB (DM3UKH;

dbopMUpoBaHUE YMEHUN OOBSICHATD SIBJICHUS C UCIOJIB30BAHUEM (DU3HUUECKUX
3HAHUM ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopmMupoBaHue MpPEACTABICHUN O poiau (GU3UKH Ui Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJOTHIA;

pa3BUTHE pe/ICTaBlICHUN 0 BO3MOXHBIX  cdepax  Oyayuien
npoeCCUOHANILHOW  JIESITEIbHOCTH, CBSI3aHHBIX € (U3UKOM, TMOJATOTOBKA K
JajgbHeIeMy 00y4eHHIO B 9TOM HaIlpaBJICHUH.

JlocTikeHne 3TUX 1eneld 00ecrieunBaeTcsl peuieHueM CIEeNYIOIMX 3a7a4 B
npoiiecce u3yueHus Kypca (GU3uKU Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus:

IpPUOOPETEHUE CUCTEMBI 3HAHUN 00 OOIIMX (PU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpUsIX,  BKJIIOYas  MEXaHUKY,  MOJICKYJSIpHYHO  (DU3HUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKHU;

dbopMupoBaHUE YMEHUN NPUMEHATh TEOPETUYECKUE 3HAHUS JIJIs1 OOBICHEHUS
bU3NYEeCKUX SIBJICHUW B TPUPOJIC W JJIsI NPUHSATHUS MPAKTUUECKUX PEIICHUN B
IIOBCEAHEBHOM JKH3HHU;

OCBOGHHE CIIOCOOOB PEIICHHS PA3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢u3nyeckoil MOJeNblo, 3a1ad, MOAPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3JaHHe
dbusnyueckold MopeNH, aaeKBaTHOW YCJIOBHSAM 3aadyd, B TOM 4YHCJE 3ajad
MHXXEHEPHOI'0 XapakTepa;

NOHUMaHUEe (U3NYECKUX OCHOB M TIPUHIIAIIOB JEHCTBHUSI TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUSL M MPOBEICHHUS
¢u3nuecknX OSKCIEPUMEHTOB, aHalW3a W HWHTEpHpeTanuu  uHbOpMaIm,
OMpeIeNICHUS] JOCTOBEPHOCTH MOJMYYEHHOTO PE3yIbTaTa;

CO3/IaHUE YCIIOBHM JJIsI PAa3BUTHSI YMEHUM NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE HHTEpeca K chepam npodeccuoHanbHOM e TENbHOCTH, CBI3aHHON
¢ (PU3UKOM.

B cootBerctBun ¢ tpeboBanusamu PI'OC COO yriuyOn€HHBIA YpPOBEHB
u3ydeHus: yueOHoro mnpenmera «®Du3uKa» Ha YpPOBHE CPEIHETO OOIIETO
oOpa3zoBaHusi BbIOMpaeTCsd OOYYaIOMUMUCA, [UIAHUPYIOMIMMH  TIPOJOJDKEHUE
00pa3oBaHus MO CIENUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue gusuku (yriayOnEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
obpazoBanust oTBoauTcs 340 yacos: B 10 kimacce — 170 vacoB (5 4acoB B HEJIEIIO),
B 11 knacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipensiaraembiii B mporpamMme 1o (u3uKe MepedyeHb JabopaTOpHBIX WU
NPAKTUYECKUX pabOT SBISETCS PEKOMEHJIOBAaHHBIM, YYMTENb JEJaeT BbIOOP
NpoBeieHUs JabOpaTOPHBIX pPabOT U OMNBITOB C YYETOM HHIAMBUAYAIbHBIX
0COOCHHOCTEHN 00yUarOIIMXCS.



COJAEPXAHME OBYUYEHUA
10 KUIACC

Pa3znes 1. Hay4Hblili MeTO MO3HAHMS MPHUPO/BIL.

®dusuka — pyHIaMeHTanbHasg Hayka o npupojie. Hayunslii MeTo/] mo3HaHUS U
METO/Ibl UCCIIEIOBaHUS (PUINYECKUX SBICHUH.

DKCHEpUMEHT U TeOopusi B Ipoliecce Mo3HaHus npupoasl. Habmogenue u
AKCIIEPUMEHT B (pU3UKe.

Cnocobbl u3MepeHus: (U3MYECKUX BEJIMYMH (AHAJIOTOBBIE W LU(POBBIE
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBbI).

[lorpemHocTyt  u3MepeHUl  Qu3nyeckux  BeduuuH  (abconoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue (PpU3NYECKUX SBJICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
aOCoOJIIOTHO TBEPIOE TeEJlo, WealbHas XUAKOCTh, WACAIbHBIA ra3, TOYEUHBIN
3apan). ['unoresa. @uznueckuii 3aKoH, rpaHULBl €ro npuMeHuMocTu. dusnveckas
TEOpHs.

Pons u mMecTto Gu3nku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B IPAKTHYECKOU I€ATEIbHOCTH JIOJIEH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomeol, npaKkmuKym.

WN3mepeHne cuiibl TOKAa W HaNpsOHKEHUs B LIEMH MOCTOSHHOTO TOKa MpHU
MOMOIIY aHAJIOrOBBIX U U(POBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HaKOMCTBO ¢ LHU(poBOH snaboparopuet no ¢usuke. [Ipumepsl n3mMepeHus
(bU3UYECKUX BEJIMUUH MPU MOMOITY KOMIBIOTEPHBIX JATUYUKOB.

Pa3zpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBuxkeHUE. OTHOCHUTENBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a1a4d MEXaHUKH.

Pannyc-BekTop MaTepHalbHOM TOYKHM, €ro NPOEKIMH Ha OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemetienne, CKOpPoCTh (CpedHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHHE MaTepUAJIbHOW TOYKH, MX IMPOEKUHWH HA OCH CUCTEMBI KOOPJWHAT.
CnoxeHue nepeMenieHui U Ca0KeHue CKOPOCTEN.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJMHEWHOE JBUKEHNE. 3aBUCUMOCTh
KOOPJAWHAT, CKOPOCTH, YCKOPEHHUS U MyTHU MaTE€PUAJIbHON TOUYKU OT BPEMEHHU U UX
rpaduKy.

CBobOosHOe majeHWEe. YCKOpeHHe CBOOOIHOTO majicHus. JIBuKeHHe Tena,
OpOILIEHHOTO MOJ YIJIOM K TOPH30HTY. 3aBUCHUMOCTh KOOPJAMHAT, CKOPOCTH U
YCKOPEHHS MaTEepPHAIbHON TOUKH OT BPEMEHHU U UX TpaUKH.



KpuBonunennoe pnBwkeHue. JIBMKEHHME  MaTepUAIbHOW TOYKM 11O
OKPY>KHOCTH. YTJOBas M JIMHEWHas cKopocTh. llepuox u yactora oOpamieHus.
LenTpoctpemMurensHoe (HOpMaIbHOE), KacaTeIbHOE (TaHTEHIIMAIBHOE) U TIOJTHOE
YCKOPEHHUE MaTepUaIbHON TOUKHU.

TexHu4Yeckre yCTpONCTBA W TEXHOJIOTMYECKHUE MPOLECCHI: CIUIOMETD,
JNBWKCHUE CHApANIOB, LIEMHbIE, MIECTEpEHYAThIe M pPEMEHHBIE INEpeaayd,
CKOPOCTHBIE JIU(THI.

Jemoncmpayuu.

Mogenp cuctembl OTCYETA, WILTFOCTpAlUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUS.

CriocoObl uccaenoBaHusl IBHKEHHM.

Nnnroctpanus npeaenbHOro nepexoia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue NBUKEHUI C UCIIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGntonenue aBuxeHuss Tena, OpPOIIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hamnpagnenue ckopocTu mpu ABUKEHUH IO OKPYKHOCTH.

[IpeobpazoBaHue yriI0BOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEH, TPACKTOPUM, CKOPOCTEW IBHKEHHS OIHOTO W TOTO K€
T€JIa B Pa3HBIX CHCTEMAX OTCUETA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomeol, npaKkmuKym.

N3ydeHne HEpaBHOMEPHOTO ABWIXKECHHS C LIENbIO OMPEIEICHUS] MTHOBEHHOM
CKOpOCTH.

N3mepenune yckopeHus mpu MNPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUXKCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH TYyTH OT BPEMEHM IMPU PABHOYCKOPEHHOM
JBI>KCHUU.

N3mepenne  yckopeHuss ~ CBOOOJHOrO  mafeHus  (PEKOMEHIOBaHO
UCII0JIb30BaHuE HU(POBON Ja0OPATOPUH).

N3yuenne paBWwKeHWs Tena, OpoOIIeHHOro Topu3oHTanbHO. [IpoBepka
TUNIOTE3bl O MPAMOM MNPONOPLHOHAIBHOM 3aBUCUMOCTH MEXKIY AAJIbHOCTHIO
MOJIETAa U HAYaJIbHOU CKOPOCTHIO TENA.

N3ydenne JIBHKEHUS Tejla MO OKPYXKHOCTH C MOCTOSSHHOM MO MOIYJIIO
CKOpOCTBIO.

HccnenoBanue 3aBUCMMOCTH Teprojaa OOpamieHusi KOHMYECKOTO MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



[IepBeii 3akoH Hprorona. HMuepumanehbie cuctemsl otcuéra. [IpuHumn
otHocutenbHoCcTH ["anunes. HenneprimanbHbie cHUCTEMBbI OTCU€Ta (OIpe/esieHue,
MIPUMEDHI).

Macca tena. Cuna. [IpyHIumn cyneprno3uiuy Cuil.

Bropoii 3akoH HproToHa /U151 MatepuaabHONU TOYKH.

Tpernii 3ak0H HproTOHA 1151 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBHBAJIEHTHOCTh TPAaBUTALMOHHOW H
WHEPTHON MacChl.

Cuna TspKkecTU. 3aBUCUMOCTH YCKOPEHHsI CBOOOJHOTO MaJeHUS OT BBICOTHI
HaJl TOBEPXHOCTHIO TIUIAHETHI M OT reorpaduyueckod MHPOTHL. JIBukKEeHUE
HEOECHBIX TeJ U UX CYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Ttenma, aBmxkymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpeHue. Cuila TpEeHHs CKOJBKEHHS W CUJIa TPEHUS
nokosi. Koaddumment tpenus. Cusia CONPOTUBICHUS NPU JABHKEHUHM Tejla B
YKUJIKOCTH WM Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHHUS.

HMasnenune. ['mapocratuyeckoe nasienue. Cruna Apxumena.

TexHuueckre yCTpOWCTBA W TEXHOJOTMYECKHE MPOILECCHI: MOAMINITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaOnronenue nBuXeHUs: TeJl B MHEPIUATIBHBIX U HEMHEPIUAIBHBIX CUCTEMAaX
OTCYETA.

[IprHIUII OTHOCUTEIBHOCTH.

Kauenne nByx UWIMHAPOB WM IIAPOB PA3HOM MACChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIbHO HEMHEPIIMAILHONW CUCTEMbBI OTCUETA.

CpaBHeHME  PaABHOACHCTBYIONIEHM  NPUIOXKEHHBIX K TEIy CHI  C
MIPOM3BEJICHUEM MACCHI TEJIa HA €r0 YCKOPEHNE B MHEPLIMATBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOBHHKAIOIIUX B PE3YJIbTATE B3AUMOICHCTBUS TEIL.

N3mepenune macc 1o B3auMoI€MCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NTOABEME U TTAJICHHM.

[lenTpoOexHbIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOMIEH CHUJT TIPU JBMKEHUU OpycKa MO HAKJIOHHOU
IJIOCKOCTH.

[IpoBepka rumore3bl O HE3aBUCHUMOCTH BPEMEHU JBHKEHHUSI Opycka IO
HAKJIOHHOM IJIOCKOCTHU HA 33JJaHHOE PACCTOSHUE OT €r0 MacChl.



HccnenoBanue 3aBHCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B IMPYKHHE H
pe3uHOBOM 00pa3siie, OT uX JeGopMaIiuy.

N3yuyeHue NBMIKCHHUS CHUCTEMBI TCJI, CBSI3aHHBIX HUTBIO, MICPEKUHYTON Yepe3
NErKuit OJIOK.

N3mepenne kodduimenta TpeHUs MO BEIMYUHE YTIOBOro Kod(duimeHra
3aBucuMocTH Frp(N).

UccnenoBanue nBmkeHus: Opycka 1Mo HAKJIOHHOM IIOCKOCTH C MEPEMEHHBIM
KO3 (D PUIMEHTOM TpEHHUS.

N3ydenne nBUkEHUS TPy3a HA Baly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomoTHO TBEpHoe Teno. [locrymarenbHoe W BpalllaTeIbHOE ABUKEHUE
TBEpOro Teina. MOMEHT CHJIbl OTHOCUTENBHO OCH BpamleHus. [liedo cuibl.
CrnoxeHune cuil, MPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TEIA.

VYcroiiunBoe, HeyCTOHYMBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuueckue yCTpOHWCTBA U TEXHOJOIMYECKUE MPOLIECCHl: KPOHLITEHH,
CTPOUTEIIbHBIN KPaH, peIIETYaThie KOHCTPYKLIHHU.

JHemoncmpayuu.

YcnoBus paBHOBECHS.

Bunge! paBHOBecHs.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomeol, npaKkmuKym.

UccnegoBanne ycnoBuil paBHOBECHS TBEPAOTO TeENa, HMEIOWIETO OCh
BpaLCHUS.

KoHcTpynpoBaHye KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3ydeHnne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMAb OITOPBI.

Tema 4. 3akonvl coxpanenusn 6 mexanuke.

Nmnynec maTepuanbHON TOYKH, CUCTEMBI MaTEpUAIbHbBIX TOUEK. L{eHTp Macc
CHUCTEMBI MATEPUAIBHBIX TOYEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

NMnynbe cvitbl 1 MI3MEHEHHUE UMITYJIbCA TEA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT umIynbca MarepualbHOM TOuku. IIpencraBieHne 0 COXpaHEHUH
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISIX.

Pabora cumel Ha MajgoM W Ha KOHEUYHOM IiepeMemieHuH. I'paduyeckoe
npeacTaBiIeHUE PadOThl CHIIBI.

MOIIHOCTH CHIIBL.

Kunernueckass sHeprusi MarepualibHOM TOYkH. TeopeMa 00 U3MEHEHUHU
KMHETHYECKOW SHEPTUM MATEPUATILHOU TOUKH.



[loreHunanbHble W HENMOTEHIMAJIbHbIE CWIbl. lloTeHIManpHas >Heprus.
[ToTennuanpHas 3Heprusi ynpyro nepopmupoBaHHoON mpyKuHbI. [loTeHnnanbHas
JHEprusi Teja B OJAHOPOJHOM TIpaBUTALMOHHOM Itose. lloTeHiumanbHas sHeprus
Tejla B TPAaBUTALIMOHHOM TOJI€ OJHOPOJHOIO 1apa (BHYTpU U BHE 1apa). Bropas
KOCMHUYECKasA CKOPOCTh. TpeThsl KOCMUUYECKAs] CKOPOCTb.

Cs3pb pabOThl HEMOTEHIMAJIBHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOM
SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

VYpaBHeHnue bepHymM s MACaTbHOM >KUAKOCTH KakK CIIEICTBUE 3aKOHA
COXpaHEHUSI MEXaHUUYECKON SHEPTUH.

TexHu4YecKkre yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KOMEpP, MNPYKUHHBIA THUCTOJET, THUPOCKON, (PUTYpHOE KaTaHue Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBM)KEHUE.

N3MepeHne MOLTHOCTU CUJIBI.

M3MeHeHue 3Hepruu Tella MpU COBEPLIEHUHU PaOOTHI.

B3auMmHbIe mpeBpanieHUss KUHETUYECKOW M ITOTCHIMAJIbHOM JHEPIrUuMl NIpHU
JIEVCTBUM HA TEJIO CUJIBI TSHKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Mpu CBOOOHOM MaJCHUHU.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomeul, npaKkmuKym.

N3mepenne nmmysibca Tena no TOpMO3HOMY ITyTH.

N3mepeHne cuibl TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOMIS M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHVE H3MEHEHMS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne cOXpaHeHUS UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEUCTBHH.

N3mMepenne KNHETUYECKON SHEPTUHU TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTCHIIMAIBLHONW SHEPTUU NPYKUHBI C paOOTON CHUJIBI
TPEHMUSL.

Onpenenenrue pabOTHl CHWJIBI TPEHUS TPH JBIDKCHUHM Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MousiekyisipHas pU3UKa U TEPMOAUHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU MEOPUU.

OcHOBHbBIEC TMOJOXKEHUS MOJEKyIsipHO-KHuHEeTH4Yeckoi Teopun (MKT), wux
ombITHOe oOocHoBaHme. Jluddys3us. bBpoyHOBCkoe IBHKEHHE. XapakTep
JBW)KEHHSI W B3aUMOJCHCTBUS 4YacTULl BewecrBa. Moaenu CTpOeHUs Tras3oB,
KUIKOCTEH W TBEPABIX TE€N M OOBICHEHHE CBOWCTB BEIIECTBA HA OCHOBE AITHX



Mozeneil. Macca u pasMepbl Moisiekyn (aromoB). KonnuecTBo BelecTsa.
IToctositnHas ABoraapo.

TeroBoe paBHOBecue. TemriepaTypa u crmocoOsl e€ u3mepenus. I[llkana
temneparyp Llenbcus.

Mogens naeanbHOro raza B MOJIEKYJIIPHO-KMHETHUYECKOW TEOPUH: YaCTHULBI
rasa JIBU>KYTCsSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
TeMmriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omporneccsl B
UJcalbHOM Ta3e C IIOCTOSIHHBIM KOJUYECTBOM BellecTBa. [ 'paduueckoe
Ipe/ICTaBICHHE U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MeXIy JaBICHHEM M CpEIHEH  KHHETUYECKOW  JHeprueu
MOCTYINATEILHOTO TEIJIOBOTO JBUXKEHHUS MOJIEKYJ MJI€aIbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUU UACAIBHOTO ra3a).

CBs13b a0CONIOTHOM TeMIepaTypbl TEPMOJAMHAMHYECKOM CUCTEMBI CO CpeTHEN
KMHETUYECKOU SHEPTUEH MMOCTYIIATEIBLHOIO TEMJIOBOIO IBUKEHUS €€ YaCTULL.

TexHuueckue yCTpPOMCTBA M TEXHOJIOTUYECKHE IIPOLIECCH: TEPMOMETD,
OapoMeTp, MoJIyYeHne HAaHOMATEPUAIIOB.

JHemoncmpayuu.

Mopenu ABUKEHHUSI YaCTHIL] BELIECTBA.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Buneopomnuk ¢ 3anuchio peanbHOro OpOyHOBCKOIO JIBUKEHHUS.

Juddy3ust KUIKOCTEN.

Mopaenb onbita llTepHa.

[IpuTskenue MoneKyI.

Moneny KpUCTAIINYECKUX PEIIETOK.

HabGntonenue u ucciieioBanre n30MpoIeccoB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomeul, npaKkmukym.

HccnenoBanne rmponecca YCTaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEX Ty TOpsSUYeii U XOJIOTHOM BOJOM.

N3yuenne H30TEpMUYECKOro Mpouecca (PEeKOMEHIOBAHO HCIOJIb30BaAHUE
1udpoBoit TaOOpaATOPHH).

N3ydeHnne n30xopHOTO mpouecca.

N3yuenune nzobapHOToO Mporecca.

[IpoBepka ypaBHEHHUS] COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM A
TEPMOJIMHAMHYECKON CUCTEMBbI. BHENIHNE 1 BHYTpeHHHE napaMeTpbl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYCHUS BEJIUYMH, ONKUCBHIBAFOIINX
€€ COCTOSIHHE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoamHaMuku. (CaMONpOU3BOJIbHAS — PEJIAKCALIMS
TEPMOJUHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenp wuaeanbHOr0 raza B TEPMOJMHAMHKE — CHUCTEMa YpPaBHEHUN:
ypaBHeHne MeHeneeBa—KnanelpoHna v BbIpaXKEHUE [JI1 BHYTPEHHEU SHEPTUM.
VYcnoBusi MPUMEHUMOCTH 3TOW MOJIENIM: HU3KAasi KOHUEHTPALUs YacTHll, BBICOKHE
TeMIEepaTypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPIrUU OJHOATOMHOTO UAEaIbHOTO
rasa.

KBa3zucraruueckue u HECTaTUYECKUE MTPOLIECCHI.

DOneMeHTapHasi paboTa B TepMoJuHaMUKe. Beruucienne paboTel 1o rpaguky
npolecca Ha pV-auarpamme.

Teronepegaya  kak  crmoco0  M3MEHEHUSI  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMMYECKOW  cucTeMbl 0e3  coBepuieHust paborel.  KonBekuus,
TEIUIONPOBOHOCTD, U3TTyUYECHHE.

KomnuectBo Ttemnorel. TemnmoéMKocTh Tenma. YAenbHas W MOJISIpHas
TEIUIOEMKOCTH BEILECTBA. YpaBHeHUME Maiiepa. YaenbHas TEIUIOTa CrOpPaHUs
ToriuBa. Pacuér komuuecTBa TEIUIOTHI mpu Temionepenade. llonstue o0
aguabaTHOM Ipoliecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KomnuectBo
TEIUIOTBI W paboTa Kak Mepbl  HU3MEHEHHUSl  BHYTPEHHEH  DHEPruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMMKH IS PAaBHOBECHBIX IPOLECCOB: 4Yepe3
3aIaHHOE PAaBHOBECHOE COCTOSIHHE TEPMOJUHAMUYECKOM CHCTEMBI MPOXOJHUT
eIMHCTBEHHas anuadara. AOCOIIOTHAs TeMIlepaTypa.

Bropoii 3akoH TEPMOAMHAMUKH JUIsI  HEPAaBHOBECHBIX  NPOLIECCOB:
HEBO3MOXKHO TepeaaTh TEIIOTY OT 00Jiee XOJI0AHOro Tea K 0osiee HarpeToMmy 0e3
komrneHcanuu (Kinaysuyc). HeoOpatumocTs NpUpOHBIX MPOIIECCOB.

[Tpunnune! nectus TemnoBeix MamuH. KIT/I.

Maxkcumanenoe 3nauenue KIIJI. Lukin Kapho.

DKOJIOTUYECKHUE ACTIEKThl UCIOJIb30BaHUSI TEIUIOBBIX ABUraTtesnei. TemnoBoe
3arpsi3HEHUE OKPYKAIOLIEH CpeJIbl.

TexHuYeckre yCTPOMCTBA M TEXHOJOIMYECKHUE MPOLECChl: XOJOAWIbHUK,
KOHJIUIIMOHEP, AW3CNIbHBIM U KapOHpaTOpHBINM ABUTraTeNW, MapoBas TypOuWHA,
MOJIyYEHUE CBEPXHU3KUX TEeMIEpaTyp, YTUIU3AlUs «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUS OMOOPTaHNYECKOTO TOTIIIUBA TS
BBIPAOOTKH «TETUIOBOM» M DJIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3menenune Temneparypsl npu aanadaTnueckoM pacIlIupeHUN.

Bo3znymiHoe oruuso.

CpaBHeHUE yAETbHBIX TEIUIOEMKOCTEN BEILIECTB.



Crioco06bl M3MEHEHUST BHYTPEHHEH SHEPTHH.

HccnenoBanne agnadaTHOTO IpoIiecca.

KoMmnbroTepHbIE MOIEIN TETIIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenune yaenpbHOUN TEIIIOEMKOCTH.

Hccnenosanue npoliiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue annabaTHOTO mpolecca.

N3ydeHne B3aMMOCBS3M DHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOAECHCTBUS M
TEMIIEPATYPbI KUTIEHUS KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. DPazogvie nepexoonl.

[Tapoo6pazoBanue u koHjaeHcanus. lcmapeHue W KureHue. Y aeiabHas
TEIJI0Ta NapooOpa3zoBaHUsI.

HacebllileHHbIE ¥ HEHaAChIIEHHbIE mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M AABJIEHHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphl, NX HE3aBUCUMOCTh
0T 00BbEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT AaBICHUS
B KUJIKOCTH.

BnaxxHocTh Bo3yxa. AOCOIOTHAS U OTHOCUTEIIbHASL BIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHUS CBOWCTB
KpuctaJuioB. IlnaBimeHne W KpucTtaiu3anus. YJIEJIbHAas TEIIOTAa IUIABJIEHUS.
CyOGnaumarusi.

Hedopmanuu TBEpOTO Tena. Pactsbkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmanuii.

TermoBoe pacuupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacipeHre. AHrapMOHU3M TEIJIOBBIX KOJIEOAaHUM YacTHIl BEIIECTBA KaK MPUYMHA
TEIUIOBOT'O paclIMpeHust Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEpPrun B (pa30BbIX MEPEXOIAX.

VYpaBHeHuE TEII0BOro 0anaHca.

[ToBepxnocTHOE HaTsKeHUE. KO3(PDUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnspusie sBienus. JlaBiaenue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckre yCTpOMCTBA M  TEXHOJIOTMYECKHUE TIPOLIECCHL:  KUIKHUE
KPUCTAILTbI, COBPEMEHHbBIE MaTEPUAJIBI.

Jemoncmpayuu.

TerutoBoe pacmupeHnue.

CBoiicTBa HACBHIIIEHHBIX MAPOB.

Kunienune. Kunenue npu noHM»XKE€HHOM JaBIICHHUH.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSXKEHHUS.

OnBbITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.



Kanunnsipasie siBjeHus.

Moaenn HeHbIOTOHOBCKOM JKUIKOCTH.

Crioco6bl U3MEepeHHUst BIaKHOCTH.

HccnenoBanue HarpeBaHus U IJIABJICHUS KPUCTAJUIMYECKOTO BELIECTBA.

Buasr nepopmarmii.

Habmonenue Manbix nedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNUS KUJIKOCTEM.

N3mepenne yaenbHON TEMI0ThI IUIABJICHHUS JIbJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX MTAPOB.

N3mepenne aOCOMOTHONW BIQKHOCTHM BO3AyXa M OIIEHKA Macchl MapoB B
NOMEUIEHUU.

N3mepenne koapduiimeHTa noBEpXHOCTHOTO HATSIKEHUSI.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCMMOCTH  Jepopmanuu  pe3MHOBOro odOpasima OoT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OJNeKTpu3alMs Ten U €€ MpOSBICHMS. OJJEKTpUYeCKur 3apsan. [[Ba Buma
JNEKTPUYECKUX 3apsAdoB. [IpOBOAHMKM, NHMAJIEKTPUKH W IOJYIPOBOIHHKH.
DJIEMEHTApHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUS JJIEKTPUYECKOrO
3apsaa.

B3aumopeiictBue 3apsa0B. Toueunsie 3apsiabl. 3akoH KyioHa.

DJeKTprYecKoe nose. Ero AeicTBre Ha SJIEKTPUUECKHAE 3apsSbl.

Hanpsoxénnocts  anektpuueckoro mnons. IIpoOGueiii  3apan.  Jlunum
HaIPSKEHHOCTH DJIEKTPUYECKOTO 1MoJIs1. OQHOPOIHOE ANEKTPUUECKOE MOJIE.

[ToTeHIMaNnbHOCTE JJIEKTPOCTATHYECKOrO MOJIA. Pa3HOCTH NOTEHIMATIOB M
HanpsbkeHue. [loteHnumanbHass SHeprus 3apsga B AJIEKTPOCTATHYECKOM IIOJIE.
[ToTenuman anexkrpocraruueckoro noisi. CBs3b HANPSHKEHHOCTHU TOJIS U pa3HOCTH
NOTEHIMAIOB JUISL AJIEKTPOCTATUYECKOro 1Mois (Kak OJHOPOAHOro, TaK U
HEOTHOPOHOTO).

[IpyHIMT Cynepno3uLnn dJIEKTPUIECKUX TOJIEH.

[Tone Ttoueunoro 3apsiga. Ilome paBHOMEepHO 3apspkeHHOU cdeprl. [lome
pPaBHOMEPHO 3apsKEHHOro mo o0bEMy Imapa. Ilonme paBHOMEpHO 3apsKEHHOU
OecKOHEYHOU TUIOCKOCTH. KapTuHbl NWHUNA HAOpsHKEHHOCTH ATUX TMOJNEH U
SKBUINOTEHIHAIBHBIX ITOBEPXHOCTEM.

[IpoBOAHUKM B JIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECHS 3apsA0B.

JvanexTpuku B DIEKTPOCTATUYECKOM  IIOJIE. Jvsnexrpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.



Konnencarop. D1eKTpoEMKOCTh KOHJEHCATOPA. DJIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOPA.

[TapannensHOE coeMHEHNE KOHIeHCAaTOpOB. [locaenoBaTenbHOE COEqUHEHHE
KOHJICHCATOPOB.

DHeprus 3apsyKEHHOr0 KOHAEHCaTopa.

JIBU>KEHME 3apsSy)KEHHOM YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4Yeckre yCTpOWCTBA M TEXHOJIOTMYECKHUE MPOLECCHI: 3JIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATUUECKas 3allluTa, 3a3eMJICHHE DJIEKTPONpHUOOpPOB,
KOHJIeHCATOphl, renepatop Ban ne ['paada.

Jemoncmpayuu.

YCTPOKUCTBO U IPUHIIUII IEUCTBUS JICKTPOMETPA.

DIIEKTPUUECKOE MOJIE€ 3aPSXKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsKEHHBIX MIACTHUH.

Mopenb anekTpocraruueckoro reueparopa (Ban ne I'paada).

[IpOBOIHUKM B DIEKTPUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAs 3aIUTA.

YCTpPOUCTBO U IEHUCTBUE KOHAEHCATOPA IOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOWIAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U TUAIEKTPUUYECKON NPOHUIIAEMOCTH.

DHEprus MEKTPUUECKOTO MOJISI 3apsSXKEHHOTO0 KOHIEHCATOPA.

3apsKa v paspsaka KOHJIEHCATOpa YEPE3 pEe3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomeul, npaKkmuKym.

OrneHka Cuil B3aUMOICHCTBUSA 3aPSIKEHHBIX TEI.

HaOnronenue npeBpalieHust 3JHEPTUM 3apsSKEHHOT0 KOHIEHCATOpa B SHEPTHUI0
V3JIyYCHUS CBETOUOA.

N3ydeHnne npoTekaHus TOKa B IEIH, COJICPKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIIMAIOB (HampsIKEHMST ) npu
MOCJIEIOBATEILHOM COCIMHEHUU KOHIEHCATOPOB.

HccnenoBanue paspsiaa KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. IlocmoanHblil 31eKmpuyecKuil mox.

Cuiia toka. [locTostHHBIN TOK.

VYcioBusl CymeCTBOBAHUSL MOCTOSHHOTO 3JIEKTPUYECKOro ToKa. McTouHMKM
toka. Hanpsikxenue U u DJ1C &.

3akoH OMa [ ydacTKa MeIu.

DIIEKTPUIECKOE COITPOTHUBIICHUE. 3aBUCHUMOCTD COMPOTHUBIICHUS
OJHOPOJHOTO NPOBOJHHUKA OT €r0 JUIMHBI U IUIOWIAAX ITONEPEYHOrO CEYEHUS.
VY nenpHOE CONMPOTUBIICHUE BEIIECTRA.

[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COEAWHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX 2nekTpudeckux 1eneil. [Ipasuna Kupxroda.



Pabota anexkrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MoOUHOCTh 3JEKTPUYECKOro Toka. TeruioBass MOIIHOCTb, BblIeNsieMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTHUBICHHWE HCTOYHMKA TOKa. 3akoH Owma 14
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOW Ilenmu. MOIIHOCTh HUCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTop B 11enu MOCTOSTHHOTO TOKA.

TexHu4yeckre yCTpOHCTBA W TEXHOJOTMYECKHUE IPOLECCHI: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK IIIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHne cuitbl TOKa U HANpSHKEHUSL.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS IS PE3UCTOPa,
JIaMITbl HAKAJIMBAHUS U CBETOAMO/A.

3aBUCHUMOCTh COIIPOTUBIICHUS HUWIMHAPUYECKUX MPOBOJHUKOB OT IJIMHBI,
TJIOIIA/IA TTOTIEPEUYHOI0 CEUCHUS U MaTepurara.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COMPOTHUBIICHUS TIPU MMOCTOSSHHOM
HaIpPSHKCHUH.

[Ipsamoe uzmepenue I/C. KopoTkoe 3aMbIkaHUE TraIbBAHUMYECKOTO 3JIEMEHTA
U OIICHKAa BHYTPEHHET0 COMPOTHUBIICHHUS.

Crnioco0bl coenMHEeHs] ICTOYHUKOB Toka, DJ]C Oarapei.

UccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKY MOJIOCAMH MCTOYHUKA TOKa
OT CWJIBI TOKA B IIEIIH.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Uccnenosanmne cMEMIaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenune yaenpHOro COnpoTUBICHUS POBOHUKOB.

UccnenoBanne 3aBUCMMOCTH CWIbl TOKa OT HANPSKEHUS] JJISI  JIAMITBI
HaKaJIMBaHUS.

VYBenuueHue npejiesna u3MepeHus amnepMerpa (BoJbTMETpa).

N3mepenune D/1C 1 BHYTPEHHETO COMPOTUBJICHUS HUCTOUYHHUKA TOKA.

Uccnenosanne 3aBucumoctu DJ{C raabBaHUYECKOrO 3JEMEHTa OT BPEMEHHU
IPU KOPOTKOM 3aMbIKAHUH.

Uccnenoanne pa3HOCTH MOTEHIIMATIOB MEXKY MOJOCAMH MCTOYHUKA TOKa
OT CWJIbI TOKA B IIEIH.

Uccnenoanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku ¢ paznuunsvix cpeoax.

DNeKTpUYeCcKasi MPOBOJUMOCTb  Pa3JIMYHBIX  BEIIECTB.  DJEKTPOHHAA
MPOBOJAMMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCTH COINPOTUBIICHHUS METAIOB OT
Temneparypbl. CBEpXIpPOBOAUMOCTb.



DIIEeKTpUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYyUYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u MpUMeECHast IPOBOJIUMOCTh
noJiynpoBoHUKOB. CBolicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHN TOK B AJEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLUALIMS.
DnekTponu3. 3akoHbl Dapajnes 1 AIEKTPOIH3a.

DnekTpudecknii TOK B razax. CaMOCTOATENbHBI M HECAMOCTOSTENbHBIMI
paspsia. PaznmuuHble TUITBI CAaMOCTOSTENBHOIO pa3pana. Monuus. [lnazma.

TexHuyeckre yCTpPOMCTBAa M NPAKTHUUECKOE NPUMEHEHHE: Tra3opas3psiaHbIe
JaMIbl, 3JIEKTPOHHO-IIy4yeBasi TpyOKa, MOIYIPOBOJHUKOBBIE MPUOOPHI: HOJ,
TpaH3ucTOp, (GOTOAUOMA, CBETOAMOM, TajdbBaHWKA, padUHUPOBAHUE ME/H,
BBIIIJIABKA aJTFOMUHUS, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTb COIPOTHUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHsbI anekTposnza Papazes.

HckpoBoii pa3psia ¥ IPOBOJAUMOCTS BO3yXa.

CpaBHeHHE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OaHOCTOPOHHSISI TPOBOJUMOCTH TUOA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomeul, npaKmuKym.

HaOnronenue snexrposusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO HOHA.

HccnegoBanne  3aBUCMMOCTHM  CONPOTHUBIICHHS  TEPMOPE3UCTOpa  OT
TEeMIEePaTyphI.

CHsiTHE BOJIBT-aMIIEPHOW XapAKTEPUCTUKU AUO/A.

DuU3HYEeCKUN NMPAKTUKYM.

CnocoOb1 u3zmMepeHus: pU3nUecKux BEIUYUH C UCIOI30BAHUEM AHAIOTOBBIX
U IU(PPOBBIX U3MEPUTEIIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOGCOIIFOTHBIC U OTHOCUTEJIHHBIC TTOTPEITHOCTA U3MEPEHUN (PU3UYECKUX BEITMYUH.
OneHka rpaHul HOTrPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX M3MEPEHHM, HCCIEAOBAHUN  3aBUCUMOCTEUN
(Gu3nUecKNX BEJNWYMH, MPOBEPKAa MPEIJIOKEHHBIX TUNoTe3 (BBIOOp M3 pador,
OMHUCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUCHHUECKUUA  HKCICPHUMEHT,
n1abopaTopHbIE pabOTHI, TPAKTUKYM) ).

MesknpeamMeTHble CBS3H.

N3yuenne «kypca ¢usuku yroyonéanoro ypoBHs B 10 kmacce
OCYILIECTBIISIETCA C YYETOM COJIEPIKATEIbHBIX MEXIIPEIMETHBIX CBSI3€HM C Kypcamu
MaTE€MaTUKH, OUOJIOTHUHU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie nOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEMO008 HAYUHOZ0
nO3HAHUA: SBICHWE, HAay4YHbIH (akT, rumoresa, pusmyeckas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJCHUE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIbHBIE IPUOOPHI, I POBas J1adopaTopusl.

Mamemamuxka: peunieHue cucrteMbl ypaBHeHuU. Jlunelnas ¢dyHKums,
napaboza, runepbona, ux rpaduku u cBoiicTBa. TpuroHoMmerpudeckue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopbl 1 UX MPOEKIIMK HA OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

Buonozua: Mexanudeckoe IBIKEHHE B KUBOUM mpupone, nuddysus, ocmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl,
yTHWIM3alUs OHOOPraHMYECKOro TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AJIIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSHKEHUE U KATWJUIAPHBIC SIBJICHUS B IPUPO/IE,
ANIEKTPUYECKHUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumusa: NTUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHWE aTOMOB M MOJEKYII,
MOJIb BEIIECTBa, MOJISIpHAs Macca, IMOJyYeHHEe HaHOMAaTepHUasioB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEJN, KUAKOCTEH M Tra30B, KUJKUE KPUCTAILIIbI, FIEKTPUUECKHUE
CBOMCTBa METAJIJIOB, JICKTPOIUTHYCCKAS TUCCOIMAITUS, TaTbBaHUKA, dJICKTPOHHAS
MHUKPOCKOTIHS.

TI'eozpaghusa: BnaxHOCTh BO3yXa, BETPBI, 0ApOMETpP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue ABWKCHHUN C HCIOIH30BAaHUEM MEXaHH3MOB,
y4€T CyXOro MW JKHJIKOTO TpPEHUS B TEXHHUKE, CTAaTHYECKHE KOHCTPYKIIUU
(KpOHIITEHH, pemérdyarbie KOHCTPYKIIMN), UCIOJIb30BAaHUE 3aKOHOB COXPAaHCHMSI
MEXaHUKA B TEXHUKE (THUPOCKOI, BOJOMET M JAPYTHE), JABUTATEIb BHYTPECHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOAMIBHUK, KOHAUITHOHED, TEXHOJIOTUN
MOJIYYCHHSI COBPEMEHHBIX MaTepHaiOB, B TOM 4YHCJIE HAaHOMATEpPHAJIOB, W
HAaHOTEXHOJIOTUH, DJIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE S3JIEKTPOINpPHOOpPOB,
ra30pa3psAHBIC JAMIIBI, TTOJTYITPOBOIHUKOBBIE TPHOOPHI, TATbBAHHKA.

11 KIJACC

Paszpnes 4. DaexkTpoaMHaMHKA.

Tema 4. Macnummnoe noJe.

B3aumojeiicTBue TOCTOSHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM.
MaruntHoe mnone. Bekrop marHuTHOM uWHAYKOMM. [IpuHIMO cyneprno3unun
MAarHMTHBIX NOJIeH. JIMHUY MarHUTHON MHIYKIIUU.

MaruutHoe 1ojie NpOBOJHUKA C TOKOM (IIPSIMOIO MPOBOAHUKA, KATYIIKA U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HarpaBJIEHHE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJIb. JIBUXKEHHE 3apSyKEHHON YaCTHUIbI
B OJJHOPOJTHOM MarHuTHOM IoJjie. Pa6ora cuisl Jlopenna.

MaruurtHoe nose B BemecTBe. DeppoMarHeTHKY, Mapa- U JUaMarHeTHKU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHC IIPOLHCCChI: IIPHUMCHCHHUC

MOCTOSTHHBIX MarHMTOB, AJIEKTPOMAarHuTOB, TeCTEP-MYJIbTUMETD,
AJIEKTPOABUTATEIH SIKOOH, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHII.
JHemoncmpayuu.

Kaprtuna  nuHMII  MHOYKIMM  MAarHUTHOTO  MOJS  TOJOCOBOTO U
0JIKOBOOOPA3HOTO TOCTOSHHBIX MAarHUTOB.

Kaptuna nuHuii MarHuTHOM MHAYKIUU MOJS JJIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O MIPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoneiicTBre 1ByX TPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HencTBue cuibl JIopeH11a Ha HOHBI AJIEKTPOJIUTA.

Halnronenue aBrKeHUs Mydka 3JIEKTPOHOB B MAarHUTHOM I10JI€.

[TpuHIMT NEUCTBUS ANEKTPOU3MEPUTEIIBHOTO npudopa
MarHUTOANEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nadopamopusvie padbomuol, nPAKMUKYM.

HccnenoBanre MarHuTHOTO TMOJI HOCTOSTHHBIX MarHUTOB.

HccnenoBanuie cBOMCTB peppOMarHeTUKOB.

HccrnenoBanne AEHCTBUSA OCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cuibl Amrepa.

N3yuenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

Ornpenenenre MarHMTHOW MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. Inekmpomacnumnan UHOYKYUA.

SIBrieHME DJIEKTPOMArHUTHOW MWHAYKUUHM. [lOTOK BEKTOpa MAarHUTHOM
uaaykuun. OJIC uMHAYKOMU. 3aKOH 3JIEKTPOMArHWTHOM uWHAykuuu Papajes.
Buxpesoe anekrpudeckoe nose. Toku Dyko.

OJIC MHAYKIMM B TPOBOJHMKE, IBUAKYIIEMCS B OJHOPOJHOM MAarHHUTHOM
noJie.

[IpaBuiio Jlenna.

NupyktuBHOCTh. KaTymika WMHIYKTMBHOCTM B LENM MOCTOSIHHOTO TOKAa.
SABnenune camonHaykuuu. IJ1C caMOUHyKLIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE IOJIeE.

TexHuueckne yCTpPOWCTBA M TEXHOJOTMYECKUE NPOLECCHI: MHAYKIMOHHAS
1€Yb, COJICHOU]I, 3alUTa OT JIEKTPU3ALNU TEJ MMPU ABUKEHUH B MATHUTHOM TOJIE
3emun.

Jemoncmpayuu.

HaOmronenue SBIeHHS JICKTPOMArHUTHON WHTYKITHH.

UccnenoBanne 3aBucumoctd IJ[C HHAYKIMU OT CKOPOCTH HM3MEHEHUS
MarHUTHOT'O MOTOKA.



[IpaBuno Jlenua.

[Tanenne MarauTa B alFOMUHACBOM (MeTHOM) TpyOe.

SIBneHne cCaMOMHAYKITUH.

Uccnenosanne 3aBucumoctu I/]C caMOMHIYKIIMU OT CKOPOCTH M3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue sSBICHUS JIEKTPOMArHUTHON UHAYKIWH.

Ornpenenenre HHAYKIMU BUXPEBOTO MAarHUTHOTO TTOJIS.

HccnenoBanue sBICHUS] CAMOMHYKIIVH.

COopxka MoJ1eNu JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. Kojie0anusa v BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

I'apmonunyeckue konebanusi. Kunematuueckoe M JMHAMHYECKOE OIHCAHUE.
DHEpPreTUUecKoe OMUCaHUE (3aKOH COXPAaHEHUs MEXaHWYECKOW dHepruu). BuiBoj
JTMHAMUYECKOI'0 OMHCAHUs TapMOHUYECKUX KOJICOAHUN U3 WX HHEPTETHUYECKOro U
KMHEMATUYECKOTO OMUCAHUSI.

Amvmntyna U ($aza kosjeOanuil. CBs3b aMIUTUTYABl KOJIeOAHUM HMCXOTHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u uyactora konebanwmii. Ilepmom manbix CBOOOIHBIX KOJICOAHHI
MaTeMaTH4ecKoro wasiTHuka. Ilepuos CcBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasTHUKA.

[Tonsarue o 3aTyxaronux Kojgebanusx. BeiHyx1eHHbIe Konebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BinusHue 3aTyxaHuss Ha BHMJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOAHUSI.

TexHuYeCcKre yCTPOMCTBA U TEXHOJOTMYECKUE MPOLIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJbHbIE UHCTPYMEHTHI, celicMorpad.

Jemoncmpayuu.

3anuch K0e0aTeTbHOTO TBIKCHHUSI.

Habmronenre He3aBUCMMOCTH TIEPUO/Ia MANbIX KOleOaHUM rpy3a Ha HUTH OT
aAMILTATYIbI.

HccnenoBanue 3aTyXxammux KojaeOaHU 1 3aBUCUMOCTH TIEpHUOa CBOOOTHBIX
KOJIe0aHU OT CONTPOTHUBIICHUSI.

UccnenoBanme xosiebaHMii Tpy3a HA MACCHUBHOW MPYKUHE C IICJIBIO
dbopMupoBaHus IPEACTABICHUN 00 MICAIbHON MOJIETH PYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHUs SHEPTUU MPHU KOJeOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BRIHYKIEHHBIX KOJICOAHMM.

Habmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmMuKym.



N3mepenne mnepuona CBOOOJHBIX KOJIEOAHMI HHUTSIHOTO W MPY>KUHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JIBUJKEHUS Tela B X0/1€ KoJieOaHHUH Ha ypyrom rnojBece.

N3ydenne nBUKEHNS HUTSHOTO MasTHHKA.

[IpeoOpa3oBanue sHEPrUM B IPYKUHHOM MasTHUKE.

HccnenoBanue yobIBaHNS aMIUIMTYAbI 3aTyXalOUIMX KOleOaHUH.

HccnenoBanue BbIHYKIEHHBIX KOJICOaHUM.

Tema 2. dnekmpomazHumHubsle KoOJ1eOAHUA.

Konebarenbublii kKoHTYp. CBOOOAHBIE 3JIEKTPOMArHWTHbIE KoyieOaHUS B
UacalbHOM KosiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIUTYAbI
3apsija KOHJIEHCaTopa ¢ aMIUIMTYAOW CHIIbI TOKA B KOJIEOATEIIBHOM KOHTYPE.

3aKOH COXpaHEHUs YIHEPTUU B U€ATbHOM KOJieOaTeIbHOM KOHTYPE.

3aryxaromue AJIEKTPOMArHUTHBIE KoJIeOaHusl. BeIHyX1€HHBIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemenHblii TOK. MOIMHOCTh TMEPEMEHHOIO TOKA. AMIUIUTYAHOE H
JEUCTBYIOIEE 3HAYEHUE CHJIbI TOKA W HANPSHKEHHUs] TPU pa3InyHON  Qopme
3aBUCHUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHHU.

CuHycOMIAIbHBIN TMEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTU B LIEMH CUHYCOMAAIBHOTO NEPEMEHHOrO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKEHUN.

WneansHbiii Tpancpopmarop. IlpomsBoactBo, mnepegaya u mnoTpedieHue
ANEKTPUYECKON SJHEPTHH.

OKOJIOTUYECKUE PHUCKU TIPU TIPOU3BOACTBE IIIEKTpodHEpruu. KymnbTypa
VCIIOJIb30BAaHUS JIEKTPOIHEPIUU B IIOBCETHEBHOM )KU3HH.

TexHu4yeckre yCTPOMCTBA M TEXHOJOTMYECKME IPOLECCHI: JIIEKTPUUYECKHAN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, IUHUM JJIEKTPOIIepeaay.

Jemoncmpayuu.

CBOOOIHBIC ANEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBHCHUMOCTH 4aCTOTHI CBOOOAHBIX KOJIEOaHHI OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OcimiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJICOAHUH.

I'enepaTop He3aTyxarolmUX ANEKTPOMATrHUTHBIX KOJICOaHUH.

Mopenp 31eKTpOMarHuTHOTO reHepaTopa.

BrinyxneHHbIe CHHYCOMIaIbHbIE KOJIEOaHus!.

Pesucrop, KaTymka MHAYKTUBHOCTM M KOHIEHCATOpP B LENHU IEPEMEHHOIO
TOKA.

Pe3onanc mnpu 1oOCnEenOBATENbHOM COSAVMHEHUH PE3UCTOPA, KATYLIKH
VMHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y eTpoicTBO M IPUHITUN AEUCTBUS TpaHcPopMaTopa.



Mopeinb TUHUY 3JIEKTPOIIEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

Nzyuenue Tpancpopmaropa.

HccnenoBanue MEpEMEHHOTO TOKA 4Yepe3 IOCIEI0BAaTEIbHO COECIMHEHHBIE
KOH/IEHCATOp, KaTyLIKy U PE3UCTOP.

Hab6nronenue anekTpoMarHuTHOTO pe30HaHca.

UccnenoBanune paboThl MICTOUHUKOB CBETA B IIEMTU TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMaAzZHUMHbBLE GOIHDBL.

MexaHnudeckde BOJIHBI, YCIOBUSI HMX pacrnpocTpaHeHus. Ilomepeunbie u
IPOJI0JIbHBIE BOJIHBL. [lepuos, CKOpPOCTh pachpoCTpaHEHUs W JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpakKeHHUE, MpesioMieHue, UHTepdepeHIus U
nudpaxius.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBoOe€ 3arpsisHEHUE OKPYKAIOIIEH CPeIbl.

DNEeKTPOMarHUTHBIE BOJIHBI. YCIIOBUS M3JTYyUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTaIusi BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTPAXKEHHE,  MPEIOMJIICHUE,
noJispu3aius, HHTepPepeHurs u qudpaKimsl.

[Ikana 371€eKTPOMarHUTHBIX BOJIH. I[IprMeHeHre 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHLIMIBI pagnuoCBsI3K U TeeBuAcHU. Paqnonokanus.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIEH Cpeibl.

TexHuueckrue yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
MHCTPYMEHTBHI, pajap, paAuonpuEMHHUK, TEIEBU30p, aHTEHHA, Tenepon, CBY-neus,
yJIbTPa3ByKOBasl JUArHOCTHUKA B TEXHUKE U MEJIULIMHE.

Jemoncmpayuu.

OO0pa3oBaHue U pacpOCTPAHEHHUE MMOMEPEUHBIX U MPOJIOIbHBIX BOJIH.

Konebiromeecs Teno Kkak HICTOYHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habumonenre oTpakeHus U IpeoMIICHUS] MEXaHMYECKHUX BOJIH.

Hab6nronenue natepdepernum u qnudpakinuy MEXaHHIECKUX BOJTH.

AKYCTUYECKHM PE30HAHC.

CBoiicTBa yJabTpa3ByKa U €ro MPUMEHEHHE.

HaGmronenue cBsi3u IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYJIOW H
4aCTOTOU KOJIeOaHMiA.

UccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpaxeHue,
pesioMIIeHHE, O pu3anus, Tudpakivs, HHTephepeHITus.

Oo6Hapy»xenne nHOPaKpacCHOTO U yIbTPAhUOIETOBOTO U3ITYICHHM.

Yuenuueckuii s3xcnepumenm, nadopamopnsie padomot, nPAKMUKYM.



N3yuyeHnne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEWHOE PacIpOCTPaHEHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4euyHbIN UCTOYHUK CBETA.

OTtpakeHue cBera. 3akoHbI OTpakeHus cBera. [locTpoeHne m3o0pakeHu B
iockoM 3epkane. Cheprudeckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. OTHOCHUTENBHBIN MOKa3aTelb npesioMieHus. [IoCTOSHCTBO 4acTOThI
CBETa M COOTHOLICHHUE JJIMH BOJH IIPU IEPEX0AE MOHOXPOMATUYECKOI'O CBETa
yepes rpa”ully pasjena IByX ONTUYECKUX Cpel.

Xoa nyueit B mpusMme. ucnepcus cBera. CloxHBIM cocTaB 0enoro cBera.
[Ber.

[TonHoe BHyTpeHHEe oTpakeHue. IIpenenbHsblii yroa moJIHOrO BHYTPEHHETO
OTPAKECHUSL.

ColOuparomie ¥ pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosTHUE W ONTHYECKash Cuja TOHKOM JIMH3bL. 3aBUCHUMOCTb (POKYCHOIO
paccTossHUS TOHKOM chepuueckoil JUH3bI OT €€ T€OMETPUM M OTHOCUTEIHLHOIO
NOKa3aTes MPEJIOMIICHUS.

dopmyiia TOHKOU JIMH3BL. Y BEJIMUYECHUE, JaBAEMOE JIUH30M.

Xon Jjy4a, NMPOLIEAIIETO JIMH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckoil ocu. IloctpoeHne wu300pak€eHUHM TOUKM M OTpe3Ka MpsSMOM B
coOMpaIOIIKX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocoOHOCTh. ['1a3 Kak onTtuyeckas
cucrema.

[Ipenensl npUMEHUMOCTH T€OMETPUUYECKON ONTHKHU.

Bonnoast ontuka. Hurepdepeniusi cBera. KorepeHTHblEe HCTOYHUKH.
YcnoBuss HaOMIONEHWST MAaKCUMyMOB W MHUHHMYMOB B HWHTEP(EPEHIIMOHHON
KapTUHE OT [JBYX KOTE€PEHTHBIX HCTOYHUKOB. [Ipumepsr kilaccumuecknx
UHTEPPEPECHITNOHHBIX CXEM.

Hubpakuus cBera. [udpaknmonHas pemérka. YcClIoBUE HaOIIOACHUS
[JIaBHBIX ~MAaKCMMyMOB IIpM NaJC€HUM MOHOXPOMAaTHYECKOrO CBETAa Ha
TUu(PAKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHnueckne yCTpPOMCTBA M TEXHOJOIMYECKUE ITPOLECCHl: OYKH, JIyIIa,
nepuckon, (oroanmapar, MHUKPOCKOI, TMPOEKIIMOHHBIN ammapar, MPOCBETICHUE
OTITHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue nmpenoMieHus CBETa.

Hab6nronenue moiHOro BHYTPEHHETO OTpakeHusl. Mojieh CBETOBOIA.

UccnenoBanne xoAa CBETOBbIX IIYYKOB YEpe3 IUIOCKONApAILIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanune cBONCTB N300pakeHUH B JIMH3aX.

Mopenu MUKpOcCKoma, TEIECKOIa.

Habmonenue narepdepeHiiuu ceera.

HaOmronenue 11BETOB TOHKUX TUIEHOK.

Habmronenue nudpakiuu ceera.

N3yuenne nudpakiimOHHON PEmIETKY.

Hab6nronenue nudpakiinoHHOTO CIeKTpa.

Hab6nronenue aucnepcun cBera.

Hab6nronenue nonsipusanuu cBera.

[IpuMeHeHue MONSPOUIOB I U3YYECHUS MEXaHUUECKUX HATIPSAKEHUM.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomeul, npaKkmuKym.

M3mepenue rmoka3aress NpeoMIEHUs CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSI OT BeliecTtBa (Ha
IpUMepe KUJIKHUX JTUH3).

N3mepenue (HoKyCHOTo pacCTOSTHUS PACCEUBAIOIINX JIUH3.

[Tonyuenne n3o0pakeHus B CUCTEME M3 TUIOCKOTO 3epKajia U JIMH3HI.

[Tonyuenne nzo0paxkeHus B CUCTEME U3 ABYX JIMH3.

KoncTpynpoBanue TeIeCKONMMYECKUX CUCTEM.

Ha6nronenue nudpakuuu, tHTEpPEPEHIIMHN U MOISIPU3ALUU CBETA.

N3yuenue nonsipuzanuu cBETa, OTPAXKEHHOTO OT MOBEPXHOCTHU JUDIICKTPHUKA.

Nzyuenne naTepdepeHInm JIa3epHOTO U3TYUEHHUS Ha ABYX LIETAX.

Habnronenue aucnepcum.

Habmronenue u uccnenoBanne TuPppakiiMOHHOTO CIEKTPA.

N3mepenue nnvMHbI CBETOBOW BOJIHBI.

[Tomydyenue criekTpa M3IydeHHUs CBETOMMOAA TIPH MOMOITH TU(PAKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI cienuaILHON TEOPUN OTHOCUTEJIbHOCTH.

['panuupl  NpUMEHHMMOCTH  KJIAcCH4YeCKOM  MexaHuku.  [locTynarel
CIIEIMAJIbHON TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  mHTepBas. [IpeoOpazoBanus  Jlopenna.
YcnoBue npuuUHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJJIeHUE
BPEMEHH U COKpPAIICHUE JJINHBI.

DHEprust ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPTUEd U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
ITOKOSI.



TexHu4yeckre YCTpOHMCTBA M TEXHOJOTMYECKUE MPOLECCHl: CIYTHUKOBBIE
NPUEMHHKHU, YCKOPUTEIH 3aPIKEHHBIX YaCTHIL.

YyeHn4yeckuit SKCIIepUMEHT, J1abopaTopHbIe PabOTHI, MPAKTUKYM.

OnpeneneHve UMMIYyJbca W DHEPTUM  PEISATUBUCTCKUX dYacTuil (110
doTorpadgusiM TPEKOB 3aPSIKEHHBIX YACTHUI] B MATHUTHOM T10JI€).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-60ano60it oyaausm.

PaBHOBecHOE TerioBoe M3Iy4YeHUE (M3IyueHUEe aOCOJIOTHO YEPHOTO TEIa).
3akoH cMemienns Buna. I'nnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dororpdext. OnbiTel A. I'. CroneroBa. 3akoHbl hoTodddexra. YpaBHeHUE
OiHireitHa 11 hotodddexra. «KpacHas rpanuinay gorodrddekra.

JlaBnenue cBeta (B YAcTHOCTH, [laBJICHHE€ CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyro moBepXxHOCTh). OmbiTer I1. H.
JleOenena.

BousiHoBele cBoricTBa yactull. Bosnnel ne bponnsd. {nuHa BoaHbl ae bpoinsa u
pasmepsl 00JlacTU  JIOKQJIM3allMM  JBWKYIIEHCS dacTuiel. KopmyckymnsipHo-
BOJIHOBOM Ayanu3M. [{udpakuus 37eKTPOHOB Ha KpUCTAILIAX.

Crneunduka nsmepenuii B Mukpomupe. COOTHOILIEHUSI HEOIpPeAeIEHHOCTEN
I'eitzenbepra.

TexHu4Yeckre YCTPOMCTBA M TEXHOJOTMYECKHE IHPOLECCHL: CIIEKTPOMETD,
dboTod5IeMeHT, (POTOAATUMK, TYHHEIBHBI MHUKPOCKON, COJHEYHas Oarapes,
CBETOAMO/I.

Jemoncmpayuu.

®otor(pdeKT Ha yCTaHOBKE C ITMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHEIHETO (HOTO3PdeKTa.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

Cseroauon.

Conuneunas Oarapes.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

HccnenoBanue gporopesnucropa.

N3mepenne nocrossaaoM [limanka Ha ocHOBe HucciienoBanus Gorosddexra.

Uccnenoanmne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOAMO]T OT HAIIPSIAKEHUS.

Tema 2. Duzuxa amoma.

OneITEl MO HCCIEIOBAHUIO CTpOeHUs aroMa. [lnaHerapHas mojzenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u mornomieHue GOTOHOB MpU MEPEXoAe aromMa
C OHOI'O YPOBHS SHEPIUU HA APYTOM.



Buael ciektpoB. CiekTp ypoBHEN S3HEPTUM aTOMa BOJAOPOAA.

CnoHTaHHOE M BBIHYKJICHHOE M3/IyuyeHue cBeta. Jlazep.

TexHuueckre yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CHEKTPOCKOII), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Monens onbiTa Pesepdopna.

Hab6nronenue nuHeyaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUMKA MOHUZUPYIOIINX YaCTHII.

OrnpeneneHre IuHbI BOJHBI JA36PHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HabOmronenue nuHeyaToro crekrpa.

HccnenoBanue criekTpa pa3pekeHHOr0 arTOMapHOTO BOJOPOJAA U U3MEpPEHHE
nocTosiHHoM Punbepra.

Tema 3. @u3zuxka amomHoz20 A0pa u j1eMeHMAPHLIX YACHMUY,.

Hyxnonnass mozens siapa I'eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tormsl.

PanuoaktuBHOCTh. Anbda-pacnan. DJIEKTPOHHBIA M MO3UTPOHHBIA Oerta-
pacnan. ['amma-usnydeHue.

3aKOH paJMOAKTUBHOIO pacrnajaa. PaauoakTHBHBIE H30TONBI B MPHUPOJE.
CBolicTBa MOHM3HUPYIOUIETO MU3JIyYCHUs. BiusHME pagUOAKTUBHOCTH Ha KUBBIC
opranu3mbl. EcrecTBeHHbIN QoH n3inydenus. JJozumerpusi.

DHeprus CBA3M HYKJIOHOB B sipe. SAnepHbie cuibl. Jlegext maccol sapa.

SAnepuble peakuuu. [lenenue u cunres saep. Anepueie peaktopsl. [Ipobremsl
yOPaBIsEMOr0 TEPMOSIAEPHOTO CHHTE3a. ODKOJOTMYECKHE aCIEKThl DPa3BUTHS
SAIEPHON DHEPIETUKH.

MeToapl perucTpauyu U UCCIEA0BAHUS SJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHBIE B3aMMOJICUCTBUSA. bapuoHBI, ME30HBI W JICITOHBI.
[IpencraBnenune o CrangaptHon moaenu. KBapk-rirooHHas MOAENb aJpOHOB.

®duznka 3a npenenamu CrangaptHoil moaenu. TémHas marepus U TEMHas
SHEprusl.

EnuHCTBO pmznueckoi KapTUHBI MUPA.

TexHnuecKkHne yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
Bunbcona, smepHBIi  peakTop, TEPMOSACPHBIA peakTop, aromMHass OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTpadus.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanue TpekoB 4yacTull (10 TOTOBBIM oTorpadusim).

UccnenoBanue pagnoakTUBHOTO (DOHA C MCTIOIB30BAHUEM JI03UMETPA.

W3ydeHune nmoriomieHus: 6eTa-4acTuIl aTlOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.



Oransl pa3BUTHs acCTpOHOMUU. [IpuKIagHOE 1 MUPOBO33PEHUECKOE 3HAUECHUE
acTpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3UKHU JUISI OOBSICHEHUS MPUPOJBI
KOCMUYECKUX O0BEKTOB.

Meroasl acTpOHOMHUYECKHX uccienoBaHUd. COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIBI, PAJMOTEIECKOIBI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bun 3Bé3gnoro nHeba. Co3Be3nusi, sipkue 3BE3/bI, IUIAHETHI, UX BHUIIUMOE
JIBUKCHUE.

ConHeunas cucrema.

Connue. ConHeuHast akTUBHOCTb. lcTouHUK 3Heprun CoJiHIIA U 3BE3.

3BE3/1bI, UX OCHOBHBIEC XapaKTEPUCTUKH. J[MarpaMMa «CrieKTpaabHbIN KJ1acc —
CBETUMOCTBb». 3BE3/bl TJIABHOW IOCIIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3J TJIABHOM NOCJIENOBATENBHOCTU. BHYTpeHHeEe cTpoeHue
3BE311. COBpEMEHHBIE MPECTABICHUS O MPOUCX0XKACHUN U 3Boronuu CoJHIA U
3BE3/. DTanbl )KU3HU 3BE3I.

Mueunsiii [Tyte — Hama ['amaktuka. [lonoxenune m aBwxkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHBIE ABIPHI B sAApax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoii. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3IIyYEHHUE.

Macmrabnas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npoOieMbl aCTpOHOMHUH.

Yuenuuecxkue naonrooenus.

HaOnronenust 3BE€31HOr0 HebGa HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX NPHJIOKEHUHN Il ONpeeTeHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be31usi CeBEpHOrO MOJylIapusi U SIPKUE
3BE3/BI.

HaGntonenus B Ttenmeckon JIyHbI, MJIaHET, TYMaHHOCTE U 3BE3AHBIX
CKOIUICHHM.

DuU3HYECKUN NPAKTUKYM.

Crioco0b1 n3MepeHust GU3NYECKUX BETUYHH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIOTHBIE M OTHOCUTEJbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NUECKUX BEITHUYNH.
OneHka rpaHul] NOTPEIIHOCTEH.

[IpoBeneHHe  KOCBEHHBIX M3MEPEHHM, HCCIEAOBAHUN  3aBUCUMOCTEUN
¢bu3nUecKnX BENWYMH, MPOBEPKa MPEIJIOKEHHBIX THUNoTe3 (BbIOOp H3 pabdor,
ONMCAHHBIX B  TEMAaTUYECKHUX  pas3denax «YUYEHUUYECKHW  JKCIIEPUMEHT,
nabopaTopHbIE pabOTHI, TPAKTUKYM) ).

O06o0maromiee NOBTOPEHNE.



OO6o01eHne U cucTeMaTU3aIMsl COAECpXKaHUS pa3/iesioB Kypca «MexaHukay,
«MonekynspHas ¢pu3NKa U TEPMOJUHAMUKAY, «DIEKTpoauHamMuKkay, «Konebanus
U BOJHB», «OCHOBBI CHEUHAIBHON TEOPUM OTHOCUTENBHOCTHY», «KBaHTOBas
buznkay, « IMEeMEHThI ACTPOHOMHUH U aCTPOPUBUKNY.

Ponp ¢usuku w  acTpoHOMHMM B IKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHON M 3TUYECKOM cepax NesaTeTbHOCTH YEJIOBEKa, POJib U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHUE ONMUCATEIbHOM,
CHUCTEMAaTU3HUPYIONICH, OOBSCHUTEIIBHOM W MPOTHOCTHYECKOHW  (DyHKIUH
buznueckoi Teopuu, poiib HU3NIECKON Teopuu B (HOPMUPOBAHUU TIPEICTABICHUM
0 (pu3MUYecKOW KapTUHE MHpA, MECTO (PU3NUYECKON KAPTHUHBI MUpa B OOILIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUN O IPUPOJIE.

MesxknpeamMeTHbie CBA3U.

N3yuenne kypca ¢usuku yrioyonénHoro ypoBHs B 11 kmacce
OCYILIECTBIISIETCA C YYETOM COJAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3E€H C Kypcamu
MaTeMaTUuKH, OMOJIOTUH, XUMHH, reorpadru U TEXHOJOTHUHU.

Mesicnpeomemmnoie ROHAMUA, CEA3AHHBIE C U3YUECHUEM MEMO008 HAYYHO20
nO3HaHUA: SBJICHUE, HAay4yHBIM ¢akT, runore3a, Quanueckas BEJIMYMHA, 3aKOH,
TEOpHsi, HaOJIOJICHHE, DKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJENIb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTENbHbBIE TPUOOPHI, ITU(ppoBast 1abopaTopus.

Mamemamuxka: pelieHUE CUCTEMbl YypaBHEHUU. TpPUTOHOMETPUUECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKIECTBO. BEKTOpPHI M WX MPOEKIHMH HA OCHU KOOPJWHAT, CIOKEHHE BEKTOPOB.
[IpousBonHbie »neMeHTapHbIX (QyHKUMA. [lpuzHaku mogoOUs TPEYyroJIbHUKOB,
OTpeIeJICHUE TUIOIIAIU TIIOCKUX (Uryp u oobEMa Tel.

Buonozus: snextpuyeckue SIBJICHUS B JKUBOM MpUpOAE, KoJjieOaTelbHbIC
JBIDKCHUSI B KUBOW MPUPOAE, HKOJOTMUECKHUE PHUCKU TMPU MPOU3BOACTBE
AJEKTPOAHEPIUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPY)KAIoLIEeH  Cpebl,
yJIbTPa3BYKOBasi JUArHOCTUKA B MEJUIIMHE, ONTHUYECKUE SIBJICHUS B KUBOU
pUpoJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAIUTUYECKAS] CTPYKTypa TBEPBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CIEKTPAIbHBIN
aHau3.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3aJI€KUM MAarHUTHBIX Py,
doTocrEMKa 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozcusn: TPUMEHEHUE TOCTOSHHBIX MArHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOJBUTATEh SIKOOM, TeHEepaToOp MEPEMEHHOTO TOKAa, WHAYKIIMOHHAS TIeUb,
JUHUU 3JEKTpoIepeaay, 3JIEKTPOABUTaTelNb, pajaap, paauoONpUEMHUK, TEIEBU30P,
antenHa, Ttenedon, CBY-meub, yabTpa3ByKoBas JIUArHOCTHKA B TEXHUKE,



IPOEKITMOHHBIN anmapar, BOJOKOHHAsI ONTHKA, COJTHEYHAsi Oarapes, CIyTHUKOBBIC
IIPUEMHUKMY, SJIEpPHAst SHEPIreTUKA U YKOJIOTUUYECKHUE ACIIEKThI €€ pa3BUTH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE Ppe3yJbTaTbl OCBOCHHUS ydeOHOro mnpeamera «Dusukar»
JOJDKHBI OTpakaTb TOTOBHOCTH U CIIOCOOHOCTh 00YYarOIINXCsl PYKOBO/ICTBOBAThHCS
c(OpMUPOBAHHON BHYTPEHHEH MO3MLIMENH JIMYHOCTHU, CHCTEMOM LEHHOCTHBIX
OpUEHTAlMi, TO3UTHUBHBIX BHYTPEHHMX  YyOEXJEHMH, COOTBETCTBYIOLINX
TPaJULIUOHHBIM IIEHHOCTSM POCCHUHCKOro OOIIECTBA, PACUIMPEHUE >KMU3HEHHOIO
OIBITA M ONBITA ACATEIBHOCTH B IPOLIECCE PEANM3aUU OCHOBHBIX HaIPABJICHUN
BOCIUTATEIbHON JIEATEILHOCTH, B TOM YHCJIE B YaCTH:

IrPa’AAHCKOr0 BOCIIUTAHUA:

e CcOPMUPOBAHHOCTh  TIPAXJAHCKOM  MO3UIMM  OOy4YaromIerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€Ha POCCUHCKOro 00I1eCTBa;

e TMPUHATHE TPAJUIUUOHHBIX OOIIEYETOBEUECKMX TIyYMAHUCTUUYECKUX U
JEMOKPaTUYECKUX [IEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO J€ATEIbHOCTh B MHTEPECAX I'PAXKIAHCKOTO
oOlIecTBa, ydacTBOBaTb B CaMOYINpaBleHWH B  00pa3oBaTeIbHON
OpraHu3allly;

e YyMEHHE B3aUMOJCIHCTBOBaTh C  COLMAIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTH K TYMAHUTApPHOU U BOJIOHTEPCKON IESITENBHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHMS

e chOpMUPOBAHHOCTH POCCHICKOM rpaXX JaHCKOU UJIEHTUYHOCTH,
MaTPUOTU3MA;

e IIEHHOCTHOE OTHOILIEHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHXEHUSIM
POCCUNCKUX YUEHBIX B 00JIACTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, ITHUECKOTO TIOBEICHUS;

e CIIOCOOHOCTH OLIEHWBATH CUTYALIMIO U NMIPUHUMATh OCO3HAHHBIE PEIIECHUS,
OPUEHTHPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YHCIIE B IEATEILHOCTH YUYEHOTO;

e OCO3HAHME JMYHOTO BKJa/ia B TOCTPOCHHUE YCTOMYMBOIO Oy IyIIErO.

3CTEeTHYECKOr0 BOCIIUTAHHUA:

e DOCTETHYECKOE OTHOUIEHWE K MHUpY, BKJIIOYasg JCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYILIETO PUZNYECKON HayKe.

TPYAOBOI'0 BOCIIMTAHMS:



MHTEPEC K Pa3IHYHbIM chepam NpodhecCHOHaTBHON NESITeIbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (U3UKOM ¢ TEXHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOP OyyIiel mpodeccun u peann3oBbIBaTh COOCTBEHHBIC
KU3HEHHbIC TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3OBaHHMIO M CaMOOOpa30BaHUIO B
o0nacTu (PU3UKU HA TIPOTSHKEHUU BCEH KUBHU.

IKOJOIrH9€CKOro BOCliuTaHums:

c(hOpMHPOBAHHOCTH SKOJOTUYECKON KYJIbTYpPbl, OCO3HAHUE IJI00ATBHOTO
XapakTepa KOJIOTUYECKHUX MPOOIIeEM;

IUTAHUPOBAHUE M OCYIIECTBICHHE JCHCTBUII B OKpY’KalolIeW cpele Ha
OCHOBE 3HaHUS 1eJIeil YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre OIbITa JCATEIbHOCTH HKOJOTUYECKOW HaIpaBJIECHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUM 1O (PU3HKE.

HEHHOCTH HAYYHOI'0O ITO3HAHMWA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HAaHWE LEHHOCTH HAy4YHOM JEeATEIbHOCTH, TOTOBHOCTH B IpOLIECCE
U3y4eHUs (PU3MKH OCYUIECTBISATh MPOEKTHYIO M HCCIEN0BATEIbCKYIO
NeSATEeNbHOCTh MHJIUBUIYATIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble jornueckue aeiicTBU:

CaMOCTOATENIbHO  (POPMYyJIMPOBaTh M  aKTyaJlU3upoBaTh MpoOJeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU ACSITEIbHOCTH, 3a1aBaTh NAapaMETpbl U KPUTEPUU HX
JOCTHKECHUS,

BBISIBIISITH  3aKOHOMEPHOCTH M TPOTHBOPEYMS B PACCMATPUBAEMBIX
(u3HUECKUX SIBICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHaTN3a UMEIONTUXCS
MAaTEpPUaAJIbHBIX U HEMATEPHUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHBBI B JIESATEIBHOCTh, OILICHUBAaTh COOTBETCTBUE
pPEe3yJIbTATOB LENSM, OLIEHUBATH PUCKU MOCIIECACTBUN JIESITEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBIMOJNHATH pPabOTy B YCJIOBHSX peajbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINLJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble ucciiegoBarejabcKHe 1eiCTBYUA.

BJIaJICTh HAyYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH IOHSATHSMU U METOIaMHU
buznuecKkon HaAyKu;



BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIbCKON U TPOEKTHOU
NEATeIbHOCTH B 00JIaCTH (PU3HKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB peIIeHHus] 3ajad  (PU3MIecKOro
CoZepKaHUs, TPUMEHEHUIO PA3JIMYHBIX METO/I0B IMO3HAHMS;

BJIQJIETh BHJAAMHU JIESITEILHOCTH IO TOJYYEHHI0O HOBOTO 3HAHMS, €ro
UHTEpIIpETalluK, TPEOoOPa30BAHUIO U MMPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX
CUTYyallUsIX, B TOM YHCJIe TMPHU CO3JaHUM y4eOHBIX MPOEKTOB B 00JaCTH
buzuku;

BBIABJISITH NMPUUYMHHO-CJIEJCTBEHHBIE CBS3M U AKTyaJIu3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE3y €€ pELICHUs, HaxXxOAUTh AapPTryMEHThl IS
JI0KA3aTeIbCTBA CBOMX YTBEP)KICHUM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

AQHAJIM3UPOBATh TMOJIYYCHHBIE B XOJI€ PEIICHUS 3aJa4d PE3YJIbTaThI,
KPUTUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSX;

CTaBUTh W (HOPMYJIUPOBATH COOCTBEHHbIE 3aJaud B 00pa30BATEILHON
NeATEeIbHOCTH, B TOM UHUCIIC NIPU U3YyUYCHUH QUBUKH;

JaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TMEPEHOCUTh 3HaHMs MO (QuU3NKe B MPAKTUYECKYIO O0JacTh
YKU3HEICATEIILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIACTElH;
BBIJIBUTAaTh HOBBIE UJICH, MPEIJIaraTh OPUTMHAJIBHBIC MIOJIXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33J1a4H, JOMYCKAIOIUE aTbTEPHATUBHBIC PEIICHMUS.

Pab6ora ¢ unpopmanmeii:

BJIa/IETh HaBBIKAMHU MOJydeHHUs WH(OpManuu (U3NYECKOTO COAEp>KaHUs
U3 WCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBISTH TOWUCK,
aHallu3, CHCTEMAaTH3alMI0 U HHTEPIPETAlHi0O WH(POPMAIUU Pa3IMUHBIX
BUJIOB U (DOPM TIpEICTaBICHUS;

OLIEHHBATh JJOCTOBEPHOCTh MH(POPMALINH;

WCIIONIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX W  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMMH B  PEHICHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3alMOHHBIX 33/Jad C COOJIIoIeHuEM TpeOOBaHUI APrOHOMUKH,
TEXHUKH O€30MacCHOCTH, THTHUEHBI, pecypcocOepekeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAIIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEpKaHUSA B Pa3IMYHBIX (opMaTax ¢
y4éTOM Ha3Ha4yeHHs WHGOpMAllMU U IIeJIeBOM ayAUTOPHUM, BBIOUpAs
ONTUMAIbHYIO (POPMY IIPECTABICHUS U BU3YyaTH3aAIIH.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eliCTBHSA:



OCYUIIECTBJISITh OOIIEHHEe Ha Ypokax (U3HUKA W BO BHEYPOUHOU
NeSITeTbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTyalldd H CMST4aTh
KOH(MITUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WH/IMBHTyJIbHON paOOTHI,

BBIOMpATh TEMATHUKy U METOJIbI COBMECTHBIX JCUCTBHI C yU4ETOM OOIIMX
MHTEPECOB M BOBMOKHOCTEH Ka)JI0TO WiieHa KOJUICKTHBA,

NPUHAMATh IIEIM  COBMECTHOM JIEATEIBHOCTH, OpPraHWU30BBIBATH U
KOOPJIUHUPOBATh JICUCTBUSA 1O €€ JIOCTHKCHHUIO: COCTaBJIATh TUIaH
JICHCTBHH, pactipeesaTh POJIA ¢ YIETOM MHEHHH YYaCTHUKOB, OOCYKIAaTh
pe3yNIbTaThl COBMECTHOU PaOOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJla M KaXKIOTO yYaCTHHKA KOMAaHJIbI B
oOIIuii pe3yJIbTaT 1Mo pa3padoTaHHBIM KPUTECPHUSIM;

npeajiaraTh HOBBIC TPOCKTHI, OIICHWUBATh HJCH C TO3WIIMH HOBU3HBI,
OpUTHUHATBHOCTH, TPAKTHYECKONW 3HAYUMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETHYECKOE ITOBEACHUE B PAa3JIMYHBIX
CUTyalusX, TMPOSBIATH  TBOPYECTBO W BOOOpaKeHHE,  OBITH
WHUIIAATUBHBIM.

PeryisiTuBHBIE YHUBEpPCAJbHbIE yUeOHbIE 1eiiCTBUSA
Camoopranuszanus:

CaMOCTOSITEJIFBHO ~ OCYIIECTBJIATh  ITO3HABATEIBHYIO JIESITENBHOCTh B
obnact (GUBUKHM W aCTPOHOMHH, BBISBISAITH MPOOJIEMBbl, CTaBUTh U
dbopMyIMpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELICHUSI PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBITIOJHEHUS MPAKTHUECKOW PabOThI ¢ yU4ETOM HMEIONTUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUH;

JaBaTh OILICHKY HOBBIM CUTYallUsIM;

pacmMpsaTh paMKd ~ y4eOHOTO TpeaAMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOpP, ApTyMEHTHpPOBATh €ro, Oparhb Ha cebs
OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBAThH MIPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO APYIUIIMA B OOJIACTH
(Gu3KMKHU, MOCTOSHHO TOBBHIIIATH CBOM 0OpPa30BATENbHBIA M KYyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbLHbIN HHTEJJIEKT:



JIaBaTh OLICHKY HOBBIM CHUTYAallMsIM, BHOCUTh KOPPEKTUBHI B JICSATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIAJE€Th HAaBBIKAMHM I[I03HABATCIIbHOM pedliekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUU U MBICIUTEIBHBIX ITPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHMUI;

UCIIOIB30BaTh MpUEMBI pedIIeKCUU I8 OIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OIIEHMBAaTh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS MO HX
CHIKCHMIO;

NPUHUMATh MOTHUBBI M APryMEHTHl JPYrUX NpPU aHAIU3E PE3yIbTATOB
JeATCILHOCTH;

PUHUMATH Ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

INPUHUMATh MOTHUBBI M APryMEHTBI JPYIUX NpPU aHAIN3E PE3yIbTATOB
JeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIITUOKH.

B mpomecce AOCTWKEHUS JTHYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS MPOTPAMMBI I10
buzuke s ypOBHS CpeHEro o0Imero oOpa3oBaHHMs y O0O0ydYaroIIUXCs

COBEPIIICHCTBYETCS AMOITMOHAJIbHBIN WUHTEIICKT, TIPEATOIar AFO I
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHWA,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TOHMMATh  CBOE

AMOILIMOHAJILHOE COCTOSIHUE, BUAETh HAMNPABIEHUS Pa3BUTHsI COOCTBEHHOMN
SMOILIMOHAIILHOM c(ephl, ObITh YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHHUsI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJaNTUPOBATHCS K
AMOILIMOHAJIBHBIM HM3MEHEHUSIM M TPOSABIATh TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIIIOYAIOIIEH CTPEMIIEHNE K JOCTHKEHUIO LIEJIH
U ycnexy, ONTUMH3M, HHUIUATUBHOCTh, YMEHHE JI€CTBOBATh, UCXOS U3
CBOUX BO3MOXKHOCTEH;

SMIIATUH, BKIKOYAKOLMIEH CIOCOOHOCTh IMOHHMMATh AMOLIMOHAIBHOE
COCTOSIHUE JPYTHX, YYHUTBIBaTh €ro IpH OCYUIECTBICHUU OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKIIOYAIOUIMX CIOCOOHOCTh  BBICTPAaMBaTh
OTHOIICHUS C APYTUMHU JIOJbMH, 3a00THTHCS, MPOSIBIATH HHTEpEC HU
paspemiaTh KOH(MIUKTHI.

INPEJMETHBIE PE3VJIbTATBI



K xonmy oOyuenuss B 10 knacce mpenMeTHbIE pe3yibTaThl Ha YIITyOJIEHHOM
YPOBHE JTOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHUIA:

NOHUMATh POJb (U3UKK B  OSKOHOMHUYECKOH, TEXHOJOTHYECKOM,
HKOJIOTHYECKOM, COIMAIbHOM U O3TUYECKON cdepax NesITelTbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOUW HAy4YHOW KapTHUHE MHUPA,
3HAUEHHUE OIMCATENIbHOM, CHUCTEMaTU3UPYIOUIEH, OOBSICHUTEIBHOU U
OPOTHOCTHYECKOW  (PYHKIMH  (U3HUECKOW TEOpUHM —  MEXaHUKH,
MOJIEKYJISIpDHOM (PU3MKH U TEPMOJAMHAMHUKHU, POJib (U3HUUECKOW TEOpUH B
(bopMUpOBaHUY TIPEICTABICHUM O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL TPUMEHUMOCTH MOenel (Qu3anyeckux Teln u
polLeccoB (SIBIEHUM): HWHEpIHMalbHas cUCTeMa OTCuYéTa, aOCOJIOTHO
TBEPAOE TENO, MaTepualibHas TOYKA, PABHOYCKOPEHHOE JIBUKCHHUE,
CBOOOJHOE TmMajeHue, a0CONIOTHO ympyras naedopmarusi, aOCOITIOTHO
yOpyroe u adCOMIOTHO HEYNPYToe CTOJIKHOBEHHUSI, MOJIETU Ta3a, KUIAKOCTH
U TBEPAOrO (KPUCTAIIIMYECKOT0) Tena, UAeadbHbII ra3, TOUeUHBIH 3apsj,
OTHOPOJHOE JIEKTPUYECKOE TTOJIE;

pazniuuath yCiOBUSL (TpaHMIlbl, OOJACTH) MPUMEHUMOCTU (HUINUECKUX
3aKOHOB, IMOHUMAaTh BCEOOIIMI xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAHUYEHHOCTH HCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBaTh U OOBSICHATH MEXAHWYECKUE TIPOILIECChl U  SBJICHUS,
HCIIOJIB3YsI OCHOBHBIE TIOJIOKEHUS U 3aKOHBI MEXAaHUKHU (OTHOCUTEIHLHOCTh
MEXaHUYECKOTO JIBI)KEHUS, (POPMYJIbl KHUHEMATUKH PaBHOYCKOPEHHOIO
NBIDKEHUS, TpeoOpa3oBaHus [amuiess s CKOPOCTH M TEepeMelieHus,
3akOHbl HpIOTOHA, TIPUHIMII OTHOCUTEIBHOCTH [l'anmuiies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3AKOHBI COXPAHECHUSI UMITYJIbCA U MEXAHUYECKOU
SHEPIruM, CBsI3b PabOTHl CUIJIBI C M3MEHEHUEM MEXAHUYECKOW SHEpPTruu,
YCJIOBUSI paBHOBECUs] TBEPJAOro Teina), MOpU ITOM HCIOIL30BaTh
MaTEMaTUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anwiies, BTOpOro
U TpPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUsS HWMIYJIbCa U
MEXaHUYECKON DHEPIUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

aHATM3UPOBATh U OOBSCHATH TEIUIOBBIC TPOIECCHI U SIBJICHUS, UCTIONIB3YSI
ocHoBHble mojokeHnss MKT w© 3akoHBI MOJEKYISIpHOW (PU3UKU U
TEPMOAUMHAMHUKN (CBSA3b JABJICHUSA UJCAIBHOTO Ta3a CcoO CpeaHei
KUHETUYECKON JHEPruel TEIUIOBOIO JIBMKEHHSI M KOHUEHTPAUUEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHl BEIIECTBA CO CPEIHEH KHUHETUYECKOU
SHEPrUEN TEIUIOBOTO JABUKEHUS €T0 YaCTHIL, CBA3b JIABJICHUS UICAIBHOTO
raza C KOHIEHTpPAIMEW MOJIEKYJ M €ro TEMIEpPaTypoul, ypaBHEHHE
MenneneeBa—Kianelpona, mnepBbld 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHMSI PHEPTrUM B TEIUIOBBIX Ipolleccax), MPU 3TOM HCIIOJb30BaTh
MaTeMaTHUUEeCKOe BBIPAKECHUE 3aKOHOB, yKa3bIBaTh yCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MeHnieneeBa—KnaneiipoHa;

aHAJM3UPOBATh M OOBACHATH DJEKTPUUECKUE SBJICHUS, HCIOJb3YS
OCHOBHBIC TIOJIOKEHHUS W 3aKOHBI AJICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
AJIEKTPUYECKOTO 3apsja, 3aKOH KymoHa, MOTEHIINATbHOCTD
AJIEKTPOCTATUUECKOTO TMOJIsl, MPUHIUN CYHEPHO3UIMUA DICKTPUUECKUX
MoJIeH, MPHU ATOM YKasbiBasg yCJIOBUA NMPUMEHUMOCTH 3akoHa KylioHa, a
TAaKXX€ MPAKTUYECKU BaXKHbIE COOTHOIICHMS: 3aKOHbI OMa JJis y4acTka
ey W U1 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyisi—JIenua,
npaBuiia Kupxroda, 3akonst @apajges 41s dJIeKTpoIn3a);

OMUCHIBATh (PUBMYECKHE TMPOIECCHl W SBJICHUS, UCIOJIb3ysl BEJIWYHHBI:
NepeMeENIEHUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEIa U CUCTEMBI TEJ, CUJIA,
MOMEHT CHWJIbl, JAaBJICHUE, TMOTCHIMAJIbHAsA SHEPrus, KUHETUYECKas
SHEPrusi, MEXaHWuecKas SHEprus, padoTra CWIbl, HEHTPOCTPEMUTEIHLHOE
YCKOpE€HHUE, Cujia THKECTH, CHiIa YHPYTrOCTH, CUJia TPEHUS, MOIIHOCTb,
SHEPrusli B3aUMOJEUCTBUS Tena ¢ 3eMIEH BOMM3U €€ MMOBEPXHOCTH,
SHEprusi ynpyroi gaedopmMalud TMPYXKUHBI, KOJUYECTBO TEIUIOTHI,
abcoJiIoTHas TemIiepaTrypa Tejia, pabora B TEpPMOJAMHAMUKE, BHYTPEHHSIS
SHEPrusli HACATBHOTO OJHOATOMHOTO Ta3a, paboTa HJeabHOTO Ta3a,
OTHOCUTENIbHAS BIAXHOCTh Bo3ayxa, KIIJ[ wuaeanpHOro TEmIoOBOro
JIBUTATENS; NEKTPUUYECKOE TOJIE, HAMPSIKEHHOCTD JIEKTPUUECKOTO TOJIS,
HaNpsKEHHOCTh TOJII TOYEYHOTO 3aps/la WIM 3apsHKEHHOTO IIapa B
BAKYyyM€ W B JIHMIJICKTPHUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOTO IOJIs,
pPa3sHOCTh  MOTEHUHMAJIOB,  JJICKTPOJABHMXKYIAS  CWJIa, CHJIA  TOKa,
HANpPSKEHUE, MOIIHOCTh TOKA, JJEKTPUYECKass €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpPA, COINPOTUBIICHUE yYacTKa LENU C MOCIEAOBATENbHBIM U
MApAJUICIIBHBIM COCIMHEHHEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO OIS
KOHJIEHCATOPA;

OOBSACHITH  OCOOCHHOCTH  MPOTEKAaHWUS  (PU3WYECKUX  SBICHUMU:
MEXaHMYECKOE JIBM)KCHHME, TCIUIOBOE [BHIKCHHE YacCTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABMkKeHHE, AU dy3us, UcTmapeHue,
KUIICHUE U KOHJICHCALIMS, TJIABJICHUE U KPUCTAIIU3AIIMS, HAITPaBJICHHOCTh
TeIUIoNepeaadu, JICKTPU3aLMI TeJ, SKBUIMOTECHIIMATBLHOCTDh MMOBEPXHOCTH
3apsYKEHHOTO MPOBOIHUKA;

MIPOBOJUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DH3NYECKON BEITUYHUHBI OT
APYyTOM C  HCHOJIb30BAHHEM  IPSAMBIX  M3MEPEHUM, MIpU  OTOM
KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHUPOBATh PE3yIbTaThl IOJYYEHHON
3aBUCUMOCTH (DU3WYSCKUX BEIWYMH B BHAC TpaduKoB C Y4ETOM



a0COJIOTHBIX MOTPEUIHOCTEN U3MEPEHUH, JIENIaTh BHIBO/BI MO pe3ysibTaTaM
UCCIIEJIOBAHMUS;

IPOBOJIUTH KOCBEHHbIE M3MEpEHUs (U3MUECKUX BEJIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJIbHBIA METOJ WM3MEPEHUs, OLIEHHWBATh aOCOIIOTHBIE U
OTHOCHTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJIUTH ONBITHI 110 MPOBEPKE MPEII0KEHHON THIIOTE3bI: MJIAHUPOBATH
AKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAaJIU3UPOBATh
IOJyYEHHbIE PE3yJIbTaThl W JEJaTh BBIBOJ O CTaTyce MpPeIIOKEHHON
TUIIOTE3bI;

co0Ir0AaTh MpaBwiia OE30MaCHOI0 TPyAa MPU MPOBEIECHUU HCCIEIOBAHUN
B paMmMKax Yy4e0HOro OSKCIEpUMEHTa, IpakTUKymMa U  y4deOHo-
UCCJIeIOBATENILCKOW M TMPOEKTHOW JEATETbHOCTH C HCIOJIb30BaHUEM
MU3MEPUTEIBHBIX YCTPOUCTB U JJAOOpAaTOPHOro 000pYAOBAHNUS;

pemate pacy€THbIE 3aJayd C SIBHO 33aJaHHOM M HESABHO 3a/JlaHHOU
(¢u3nyuecKol MOJIeNbI0: Ha OCHOBAaHWM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MyYEeCKOW MOJENM, OTBEYawlle TpeOoBaHUSAM 3aJauH,
OpUMEHATH  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH M  MOCTYJaThl
(GU3NYECKUX TEOpPH TpPH WCIOIH30BAaHUM MAaTEeMAaTHUECKUX METOJIOB
pelIeHus 3a/1a4, TPOBOJAUTH PacuéThl HA OCHOBAHUH MMEIOIINXCS JTaHHBIX,
aHAIM3UPOBATh pE3yJbTaThl M KOPPEKTHPOBATH METOIbl PEIICHUS C
Y4ETOM IMOIYYEHHBIX PE3YJIHTATOB;

pemarb KayeCTBEHHbIE 337aud, TpeOyrollue NPUMEHEHUs 3HAHUM H3
pa3HbIX pa3le’oB Kypca (GU3HMKH, a TAKKE MHTErpaluy 3HAHUW U3 APYTHX
MPEJAMETOB €CTECTBEHHO-HAYYHOI'O0 LMKJIA: BBICTPaUBaTh JIOTMYECKYIO
LEMOYKY pacCy>XJICHHUI ¢ OOPON HAa U3YUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS M1 OOBSICHEHUS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJOTMYECKHUX IPOLIECCOB;

NPUBOJUTH TPUMEPHl BKJIAJa POCCHICKUX U 3apyOexHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIICHUBATH MOCJEICTBUS OBITOBOM M MIPOU3BOACTBEHHON
JESTeIbHOCTH 4YeJIOBEKa, CBSI3aHHOM ¢ (U3MUECKUMHU MpOLEccamMH, C
MO3UINI 3KOJIOTHYECKON 6€301acHOCTH, MPEACTABICHUH O pallMOHATHLHOM
MPUPOIONOIB30BaHNH, & TAK)KE€ Pa3yMHOM HCIOJIb30BaHUU JOCTHUKEHHM
HAyKd M TEXHOJOTHH [UIsi JalbHEWIIEro pa3BUTHUS YeJIOBEYECKOrO
00111eCTBA;



NPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpMaNUe (PU3NIECKOTO
COJEp)KaHUS C HCIIOJIb30BAHUEM COBPEMEHHBIX MH()OPMALIMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE
TEXHOJIOTMM JJI1 TIOWCKA, NepepadOTKH U TNpeAbsBICHUS Y4YEOHOH u
HaY4YHO-TIOMYJISIPHOM MH(OpMaLuU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
UHpOpMAIMK, NOJYYEHHOW M3 pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpPOBaTh  NOJy4YyaeMyl0  HMHpOpMAIMI0 W  OLIEHMBAaTh €€
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA UH(OpMaLny;

HpPOSIBIATH OpraHM3alOHHbIE u [IO3HaBaTEJIbHbIE YMEHHUS
CaMOCTOSITEJILHOTO ~ NPUOOPETEHHsT  HOBBIX 3HAaHUM B  IIpolecce
BBITIOJIHEHHUS POEKTHBIX U y4eOHO-HCCIIEI0BATEIBCKUX PA0OT;

paboTaTh B TpyHNe C HCIOJIHEHUEM pa3jIMYHBIX COLMAJIBHBIX pOJIEH,
IUTaHUPOBATh pabOTy IPyNIbl, PAlMOHAIBHO PACIPEAENATh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYalMAX, aJ€KBATHO OLICHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB I'PYMIIbl B PEIIEHUE pacCMaTpUBaeMOM TPOOIEMBI;

NOpOSBIIATH MOTUBALIMIO K Oyayiiel npodeccnoHanbHOU AESTENbHOCTH MO
CHEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.

K xonmy oOydenuss B 11 knacce mpenMeTHbIE pe3yibTaThl Ha YIITyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHUIN:

NOHUMATh POJb (U3UKK B  SKOHOMHUYECKOH, TEXHOJOTHYECKOM,
COIIMAJIbHON M 3TUYECKOU chepax JAesTeIbHOCTH YeJIOBEeKa, POJib U MECTO
Gu3MKM B COBPEMEHHOW HAay4YHOM KapTHHE MHpA, POJb ACTPOHOMHUHU B
NPAaKTUYECKOM JEATEIbHOCTH 4YEJIOBEKA M JAJIbHEUIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHHUE OIUCATEIIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSICHUTEILHOW M TMPOTHOCTHYECKON (YHKIUN (HU3NUECKOM TEOpUH —
ANEKTPOAUHAMUKY, CIEHHATbHON TEOPUH OTHOCUTEILHOCTH, KBAHTOBOW
busuku, poiab (UMUecKol Teopurn B (POPMUPOBAHUU MPEACTABICHUIN O
¢uznueckol KapTHUHE MHUpaA, MeCTO (U3HUECKONM KapTHHBI MUpa B 00IIeM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUN O IPUPO/IE;
paznuyaTh YCIOBUSL NPUMEHUMOCTH MoOJened (Qu3anyeckux Tel u
pOLIECCOB  (SBJIICHUM): OJHOPOJHOE DJIEKTPUYECKOE U  OJHOPOAHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MaTEMaTUUYECKUN MasTHUK,
UJICAIbHBIN TMPYKUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WIACAIbHBIN
KoJieOaTeIbHbIA KOHTYpP, TOHKAs JIMH3a, MOJEJIEH aToMa, aTOMHOTIO sijipa 1
KBAaHTOBOM MOJIC/IU CBETA;

paziuyuath YCIOBHUSL (TpaHMIlbl, OOJACTH) MPUMEHUMOCTU (HUINUECKUX
3aKOHOB, MMOHUMAaTh BCEOONIMI xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAHUYEHHOCTH KCIIOJIb30BAHUA YACTHBIX 3aKOHOB;



aHATM3UPOBATh U OOBSICHATH DJIEKTPOMArHUTHBIC MPOIECCH U SBIICHHUS,
UCIIOb3Ysl OCHOBHBIE IIOJOKEHUSI M 3aKOHBI DJJIEKTPOJAMHAMUKH U
CHEIUaIbHOM  TEOPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsiga, cuiaa Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  WHAyKIuW, npaBuio Jlennma, cBsa3zp  JJIC
CAMOMHIYKIIMM B DOJEMEHTE JIIEKTPUYECKOM IENu €O CKOPOCTBIO
U3MEHEHUsI  CWUJIbl  TOKa,  MOCTYyJaTbl  CHEHUAIbHOH  TEOpUU
OTHOCUTEIBHOCTU DUHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MIPOIIECCHI U SIBICHHUS, UCTIOJIB3YSI
MOJIO)KEHUS] ~ KBAHTOBOM  (Gu3uku  (ypaBHeHHE  DUHIUTEHHA 1A
dorosddexra, mepBbIi W BTOpoW mocTynarbl bopa, mnpuHUUI
COOTHOIIIEHUS] HeomnpeaenéHHocTer ['elizeHOepra, 3aKOHbI COXpPaHEHMS
3apsiIOBOTO U MAacCOBOTO YMCENl M PHEPTUU B SIAEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnaaa);

OMHUCHIBATh (PUBMUECKHE IPOIECCHl M SBICHUS, UCIOJIb3ysl BEIWYHHBI:
HaMPsHKEHHOCTD DJIEKTPUYECKOTO MOJIsA, MOTEHIMA JIEKTPOCTATHIECKOTO
MoJisl, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIKYIAS CUJIA, WHIYKIUS
MarHuTHOTO TIOJISl, MarHUTHBIM TOTOK, Cwia AMMepa, WHIYKTUBHOCTb,
ANEKTPOABIIKYIIAS CHUJIA CAMOMHIYKIIMHM, SHEPryUs MArHUTHOTO TOJIS
MPOBOJHUKA C TOKOM, PEJISITUBUCTCKUM HWMITYJIbC, TIOJHAs DHEPrus,
SHEPrusi TMOKOSI CBOOOJHOW YacTHUIIbl, JHEPrus W UMIYyJIbC (POTOHA,
MacCOBO€ YMCIIO U 3aps]l A]ipa, SHEPTUSI CBA3U Spa;

OOBSACHATHL  OCOOEHHOCTH  MPOTEKaHUA  (PUIMYECKUX  SBJICHUM:
AIEKTPOMArHUTHAsI MHIYKIIHS, CAMOMHIYKIIMS, PE30HAHC, UHTEpPEPEHIIUS
BOJH, Audpakius, JUCIepcHsi, TOJHOE BHYTPEHHEE OTpaKEHHUE,
dotoanektpuueckuii 3ddext (dororddexr), anpda- u Oera-pacnaabl
saep, raMMa-usilydeHue snuep, (PU3MYECKHe MNPUHIUIBI CHEKTPATBLHOIrO
aHanu3a u paboThI Jasepa;

ONpENEeSITh HAMNPABICHUE HMHAYKIWHA MArHUTHOTO TMOJISI MPOBOJHHUKA C
TOKOM, CUJibl AMriepa u cuiibl JIopeHa;

CTPOUTH M300paKeHne, CO3/JaBaeMOe IIIOCKUM 3€PKaJIOM, TOHKOW JIMH30M,
U PacCUUTHIBATH €T0 XapaKTEPUCTUKHU;

MIPUMEHSTh OCHOBOIIOJAralollie acTPOHOMUYECKUE TOHSTHUSL, TEOPUU U
3aKOHBI IS aHaIW3a W OOBIACHEHUS (U3UUYCCKUX  IPOIECCOB,
MPOUCXOISIINX B 3BE37aX, B 3BE3HBIX CUCTEMAaxX, B MEKraJaKTUYECKON
cpene; ABKCHHS HEOCCHBIX TEJI, YBOIONMH 3BE3/] M BeelleHHOIM;
MPOBOJUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
WCIIOJIb30BAHUEM TMPAMBIX HW3MEPEHUN, MpPU HSTOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJYYECHHOM  3aBUCHMOCTHU



¢uznuecknx BENIMYMH B BHJE TpadUKOB C Yy4ETOM aOCOIIOTHBIX
IOTPEIIHOCTEW  M3MEPEHMH, JeJaTb  BBIBOABI [0  pe3yibTaram
UCCJICIOBAHNUS,

POBOJUTH KOCBEHHBbIE H3MEPEHHS (U3MYECKUX BEJIMYUH, IMPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJ] U3MEPEHUs, OIICHUBATHh a0OCOJIOTHBIE U
OTHOCUTEIbHBIE MOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIONKEHHOM TUIIOTE3bI: TIIaHUPOBATH
AKCIIEPUMEHT, COOMpPaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHbIE Pe3yJbTaThl W JENaTh BBIBOJ O CTAaTyce MPeasIOKEHHON
TUIOTE3BI;

OMKCHIBATH METO/IbI MOJYUEHHUSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;
coOJro1aTh MpaBuia 0€30MacHOro Tpy/ia MpU MPOBEAECHUN UCCIIEI0BAHUMI
B paMKax yd4eOHOro OJKCIEpPUMEHTa, TMpakTUKymMa U  ydeOHOo-
UCCJIEIOBATENIbCKOW M TMPOEKTHOW JEATETbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a0OpaTopHOro 000pyA0BaAHMUS;

peumarb pacy€THble 3aJadyd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOM
(¢u3znueckol MOJENbIO: Ha OCHOBAaHWMM aHajiu3a YCJIOBHS BbIOMPATH
dbu3ndeckrue MoJeNr, OTBEYalolue TpeOOBaHUSIM 3ajlauyd, MPUMEHSTh
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3UUECKUX TEOpHUil
MpU  UCIOJB30BAHUU MaTEMaTHUYECKUX METOJOB pelleHusl 3ajad,
MPOBOJAUTH PAaCUYEThl HA OCHOBAHUU MMEIOIIUXCS JAaHHBIX, aHAIM3UPOBATH
pe3yJbTAaThl U KOPPEKTUPOBATH METOJBI PEHICHUS C YUETOM MOTYYCHHBIX
pE3ybTaTOB;

pemaTh KayeCTBEHHbIC 3ajauu, TpeOyoIre NPUMEHEHUS 3HAHUN U3
pa3HBIX pa3zie]oB Kypca GU3UKU, a TAKXKE MHTErpalliyd 3HAHUN U3 JPYTUx
MPEAMETOB €CTECTBEHHO-HAy4YHOI'O0 LHMKJA: BBICTPAaUBaTh JIOTMYECKYIO
LEMOYKY pacCy>XKJI€HHI ¢ ONOPON HAa U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U puU3NYECKUE SIBICHHUS;

WCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHCHUS OCHOBHBIX
MIPUHITUTIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX MPOLIECCOB,;

MPUBOJUTh TPUMEPHl BKJIAJa POCCHUUCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAM3UPOBATh U OIEHUBATH TIOCIEJCTBUS OBITOBOW M TIPOU3BOICTBEHHOM
JeSITeTPHOCTH YEJOBEKa, CBSA3aHHOM ¢ (PU3WYECKMMHU TMIpOIleCCaMH, C
MO3UIIUN SKOJIOTUYECKON 0€30MaCHOCTH, PECTABICHUN O PAIlMOHATIEHOM
MIPUPOIONIOIB30BAaHUN, & TAKXKE PA3yMHOM HCIIOJIb30BAHUU JOCTUKEHUM



HAyKd M TEXHOJOTMH [UIsi JalbHEWIIEro pa3BUTHUS YEJIOBEYECKOIO
00I11eCTBA;

NPUMEHSTh Pa3uyHbIe CIOCOObI PaboThl ¢ MHpOpPMaLUEH (PU3UYECKOTO
COJEpP)KaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX MH()OPMALMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE
TEXHOJIOTMM JJI1 TIOWCKA, NepepadOTKM U MpEeAbsBICHUS Y4YEOHOH u
Hay4YHO-TIOMYJISIPHOM MH(pOpMaLnu, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUU
UHpOpMAIMK, IOJYYEHHOW M3 pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpPOBaTh  NOJydYyaeMyl0  HMHpOpMAIMI0 W  OLEHMBAaTh €€
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHMKA UH(OpMaLny;

POSIBIIATH OpraHu3alMOHHBIE u O03HABATEbHbIC yMEHUs
CaMOCTOSITEJIBHOTO ~ NPUOOPETEHHs  HOBBIX 3HAHUM B  IIpolecce
BBITOJIHEHUSI IPOEKTHBIX U yU€OHO-UCCIIE10BATENBbCKUX PA0OT;

paboTarh B TpyIIlE€ C MCHOJHEHUWEM pa3JIMYHBIX COLHUAIBHBIX POJIEH,
IJIAaHUPOBATH PadOTy TPYMIIbI, PAIMOHATILHO PACTIPENEIITh AEATEIbHOCTh
B HECTaHJAPTHBIX CUTYalMAX, aJ€KBATHO OLICHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB I'PYMIIbl B PEIIEHUE pacCMaTpUBaeMOM TPOOIEMBI;

MPOSIBJISITh MOTUBAILIMIO K OyAyiel npodeccuoHanbHOl AeITeIbHOCTH 110
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIEeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM (undposrbie)
Konrpoubnsie | IlpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
Pasnen 1. HAYUHBIVM METO/] TIO3HAHUS ITIPUPO/IbI
. bubmuorexa [JOK
11 Hayunslii MeToA MO3HAHUSA TPUPOBI 6 httos://m.edsoo.ru/fL6h68d7
Hroro mo pazneny 6
Pazgen 2. MEXAHHUKA
bu6mmorexa [IOK
21 Kinemaritia 10 1 https://m.edsoo.ru/f16b68d7
bubmoreka [JOK
22 Hluramica 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 CratiKa TBEPLOrO TeA > 1 https://m.edsoo.ru/f16b68d7
bu6nunorexa LIOK
24 3aKOHBI COXpPAaHEHUS! B MEXaHUKE 10 1 httos://m.edsoo.ru/fL6b68d7
Hroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
. bubnuotexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1 httos://m.edsoo.ru/fL6b68d7
bubmoreka [JOK
3.2 Tepmoaunamuka. TerioBbie MalIMHbI 20 1 https://m.edsoo.ru/f16b68d7
3.3 ArperaTHble cOCTOSIHUS BelecTBa. dPazoBble 14 1 bubnnorexa [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

Iepexoabl https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. 9JIEKTPOJAMHAMUKA
bubmoreka [JOK
41 UICKTpHHECKoe Hole 24 https://m.edso0.ru/f16b68d7
. . bubmuoreka [JOK
4.2 [TocTOSTHHBIN PTEKTPUICCKUN TOK 24 httos://m.edsoo.ru/f16b68d7
bu6nunorexa LIOK
4.3 ToKit B pasMIHbIX Cpefiax 6 https://m.edso0.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBNYECKUN MPAKTUKYM
. bubnuorexa [JOK
>1 Dusiieckiit MpakTHiyM 16 16 https://m.edso0.ru/f16b68d7
Hroro no pazneny 16
bub6mmorexa [IOK
Pesepaiioe Bpess 10 https://m.edsoo.ru/f16b68d7
OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 16



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

KoanuectBo 4acon DJIeKTPOHHBbIE
HaumMeHoBaHuUe pa3ejioB H TeM nugpoBbIie
Ne i/ P Kourpoasubie | IIpakTHuyeckue (mupp )
NPOrpaMMblI Bcero odpa3oBaTelbHbIE
padoThI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
bubnuoreka [IOK
11 Marmmroe noze 14 https://m.edsoo.ru/39859ef1
bubmmoteka [IOK
12 FNEKTPOMATHHTHAS HHYKUHS 13 . https://m.edsoo.ru/39859ef1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bub6nuoreka [IOK
21 Mexanuueckue KoneOaHus 10 https://m.edso0.ru/39859¢f1
bubmuorexa [JOK
2.2 DJIeKTPOMarHUTHBIC KOJICOaHUS 15 httos://m.edsoo.ru/39859¢f1
53 MexaHU4YeCKUe U 3JICKTPOMarHUTHbIE 10 1 bubmuorexa LIOK
' BOJIHBI https://m.edsoo.ru/39859¢f1
bu6nuoreka [IOK
24 Orriica 2 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60

Paszen 3. OCHOBBI CIIEITUAJILHON TEOPUHU OTHOCUTEJBHOCTH

3.1

Ocuossl CTO

5

1

bubnuoreka [IOK
https://m.edso0.ru/39859¢ef1

Hroro no pazgeny



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

Pa3znen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsspHO-BOJIHOBOM IyaIn3M 15 bubmorera TIOK
' PHyCKyIAp y https://m.edso0.ru/39859ef1
bu6nmmoreka [IOK
4.2 Pusuka aroma S https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SApa U 3JIEMEHTAPHBIX 5 bubmmorexa [IOK
' YaCTHI] https://m.edsoo.ru/39859ef1
Hroro no pazneny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKHU

bubnuoreka [IOK
5.1 DeMeHTBl aCTPOHOMUU U aCTPOPU3UKU 12 httos://m.eds0o.ru/39859ef1
Uroro no pazneny 12
Pa3znen 6. PUSHUECKHUM IPAKTUKYM
. bubmuorexa [JOK
61 DuSHECKH MPaKTHIyM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazneny 16
Pa3nen 7. OBOBIIAIOIIEE TIOBTOPEHHUE
CucremaTu3zanus u 00001IeHNE
71 IIPEIMETHOTO COIEP KAHUSI U OIIBITA 15 bubmmorexa LIOK
' NEeSTENHbHOCTH, TPUOOPETEHHOTO TIPU https://m.edsoo.ru/39859ef1
n3ydeHuu kypca ¢pusuku 10 — 11 kmaccoB
Hroro no pazneny 15
bubmuorexa [JOK
P 1
C3CPBHOC BpentA 0 https://m.edso0.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 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
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuyecTBo 4acon DJIeKTPOHHbBIE
Ne JlaTa nudpoBLIe
Tema ypoka KonTtpoububie | IlpakTuueckue p
n/n Bcero u3ydeHnusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 ®dusnka — pyHaaMeHTaIbHAS HAyKa O 1 bu6muoreka LIOK
npupozae https://m.edsoo.ru/1beef346
5 Hayunslii MeTOA MO3HAHUS U METOJIbI 1 bubnmnoreka [IOK
UCCIICIOBaHUS (PH3UICCKHUX SBIICHHM https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B MPOIECCE
3 MMO3HaHuA Ipupoasl. Habmroaenne u 1 bubmuorexa [OK
PHPOZSL https://m.edsoo.ru/34c49931
AKCIIEPUMEHT B (hU3HKe
CrniocoObl n3MepeHust GPU3NIECKUX bu6muorexa LIOK
4 1
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs M OTHOCUTEIbHAS
) MOTPEUIHOCTH U3MEPEHUHN (PU3HMUECKIX 1 bubmmorexa LOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MonenupoBanue B ¢pusuke. Poib u
6 MecTO (HU3UKHU B OPMUPOBAHUU 1 bubnmnoreka [IOK
COBPEMEHHON HayYHON KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B IIPAKTUYECKON NEATENBHOCTH JIIOIEH
Mexanudeckoe nBrxenue. Cucrema
7 orcuera. OTHOCUTEIIBHOCTD 1 bu6nunorexa [IOK
MEXaHM4eCKOTo nBrxeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOparHas 3aJ1a4il MEXaHUKH
8 Pannyc-BexkTop MaTepuaibHOM TOYKH, 1 bubnuorexa [IOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

€ro MPOEKIUU Ha OCU KOOPANHAT.
Tpaekropus. [lepemenienue. CKOpoCTb.
Wx npoeknuuu Ha Ocl KOOPAWHAT

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

PaBHOMEpHOE IPSIMOJIMHEWHOE
nBmkenue. ['papuueckoe onucanue

Bbu6nunoreka [IOK

o PaBHOMEPHOTO MPSAMOJIUHEHHOTO https://m.edsoo.ru/89ba7190
JIBHKCHUS

10 CrnoxeHue mepeMenieHnid U CKOPOCTEH. bubnmnoreka [IOK
Pemenne 3amay https://m.edsoo.ru/761d18aa
HepaBHOMepHOE NBHKEHHE.

11 MrHoBeHHasi CKOPOCTb. Y CKOpPEHHUE. bu6muoreka [IOK
[IpssmMonuHeTHOE ABUKEHUE C https://m.edso0.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSMOJIMHEMHOTO ABUXKEHUS C bubnmorexa IOK

https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBobOoHOE TazieHne. Y CKopeHue

13 CcBOOOIHOTO ITaJI€HNS. 3aBUCUMOCTD bub6mmorexa [IOK
KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo0.ru/f738109c
BPEMEHH U UX rpapuku

14 JIBrxeHue Tea, OpOIIEHHOTO MO Bbub6nunorexa [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneitnoe nemxenue. [[pumxenue
110 OKPY>KHOCTH. YTJIOBasl U JIMHEHHAs

15 ckopocTs. [lepuon u yacrora. bubamorera LIOK

https://m.edsoo.ru/33196fbe
LleHTpOCTPEMUTENBHOE U MTOJTHOE
YCKOpEHHE
16 KoHnTtponbHas pabora 1o Teme bubmorexa [IOK

https://m.edso0.ru/1242{32e



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
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"Kunemartuka"

IlepssIiif 3akoH HproToHa.
WNuepunanbHble CUCTEMBI OTCYETA.

bubmoreka [IOK

17 [TpuHnun otHOCUTENBHOCTH [ anmuies. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHsie cuctemMbl OTCUETA
18 Cuna. PaBHOEHCTBYIOIIIAS CHJIA. bubnuoreka [JOK
Bropoii 3akon Herotona. Macca https://m.edso0.ru/141d3837
19 B3aumopgeiictBue Ten. TpeTuit 3akoH bubnmnoreka [JOK
Herotona https://m.edsoo.ru/57dba505
[Tpunuun cynepno3unuu cui. Pemenue
20 3aI;[aquIa Hp}II/IMGI:)HeHI/Ieu 3aKOHOB bubmorexa HOK
https://m.edsoo.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOI'O TATOTEHUS.
21 DKBUBAJICHTHOCTh IPABUTALIMOHHON U bubmmorexa [IOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOUW MacChl
29 Cuna TSKECTH U YCKOpEHHe bubnmnoreka [IOK
CBOOOJHOrO NaCHU https://m.eds00.ru/22757f26
JIBm>xeHrie HeOECHBIX Te U X
23 HCKYCCTBEHHBIX CITyTHUKOB. [IepBas bu6mmoreka LIOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bu6mmorexa [IOK
24 Cuna ynpyroctu. 3akoH 'yka. Bec tena httos://m.edsoo.ru/0ae2cd8A
Cuna tpenus. [Ipupoaa u BUIbI CU Bbu6mmoreka IIOK
25 TpeHus. JIBUKeHue B KUAKOCTH U rase ¢ https://m.edsoo.ru/1fa86499
YYETOM CHUJIbI CONPOTUBIIEHUS CPEJIBI https://m.eds00.ru/2cb29676
26 Hasnenue. ['mapocrarnueckoe bubamnoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
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AGCONIOTHO TBEPIOE TEIO. bu6muoreka LIOK
27 [TocTymarensHOE M BpalaTreabHOe bubnnoreka [IOK
JIBUKEHUE TBEPAOIO Tela https://m.edsoo.ru/2b95d57e
28 MOMEHT CHJIbI OTHOCUTEILHO OCH bu6mmorexa [IOK
BpateHus. [lneqyo cuiibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NPUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp TsbkecTu Tena. bu6muorexa LIOK
VYcnoBus paBHOBECHUS TBEPIOTO TEIIA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBeCHs
bu6mmoreka [IOK
30 Pemenne saas https://m.edsoo.ru/dclcaac0
31 KounTponbHas pabota no teme bubnmnoreka [IOK
"Inaamuka. CtaTuka TBEpIOro Tena” https://m.edsoo.ru/9f5a574c
Nmnynbc MaTepuaibHON TOUYKH,
CHUCTEMBI MaTEPUAIBHBIX TOUEK. L{eHTp bu6mmorexa [IOK
32
Macc CUCTEMbI MAaTEPUAIILHBIX TOYECK. https://m.edso0.ru/4bb8294b
Teopema o IBMKEHUU IIEHTPaA Macc
HmMnynbc cUITbl 1 U3BMEHEHUE UMITYJIbCca
33 Tena. 3aKOH COXPaHCHHSI HMITYJIbCA. bubmorexa [IOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE ABUXEHUE
MoMeHT uMIyJibca MaTepruaibHON
34 touku. [IpencraBienne o coxpaHeHUU bubmoreka [IOK
MOMEHTA UMITYJIbCa B LIEHTPAIbHBIX https://m.eds00.ru/d6532eb9
MOJISIX
bu6mmoreka [IOK
35 Pemterme sana https://m.edso0.ru/f7706d63
36 PaboTa cuibl Ha MaJIOM ¥ HA KOHEYHOM bubmoreka [JOK

nepemernieHnu. [ 'paduueckoe

https://m.edso0.ru/913974c7



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
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https://m.edsoo.ru/dc1caac0
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MIPEJICTaBICHUE PAOOTHI CHIIBI.
MonHOCTh CHIIBI

Kunernueckas sneprus. Teopema 00

Bubnunoreka [IOK

37 M3MEHEHUU KMHETUYECKOH dHEPTHH
N P https://m.edso0.ru/9abe2e74
MaTepuaIbHOU TOUKH
[ToTeHIMaNbHEBIC U HEMOTEHI[HAIbHEIC
38 cuibl. [lorenumnansHas sHeprus. Bropas bubmorera [IOK
‘ H pruts. p https://m.edsoo.ru/554bafcc
KOCMHYECKast CKOPOCTh
Tpethsa kocMuueckas ckopocTb. CBA3b
paboTHI HEMOTEHITUATBHBIX CHJI C
39 M3MEHEHHUEM MEXaHMYECKOI SHEPruu bubmorexa [TOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJI. 3aKOH COXPaHCHHS
MEXaHUYECKOUN SHEPrun
Vupyrue u Heynpyrue CTOJIKHOBEHUS.
40 v E]Z]HCHI/IC Bey Hp}.:IrJ'II/I IUIS UAealbHONR bubnmorexa IOK
P PHY https://m.edsoo.ru/f30f43b6
KUJIKOCTH
41 KonrtpomnbHast pabota no Teme "3aKoHbI bu6muorexa LIOK
COXpaHEHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBieHUl O IIPUPOIE
P PP bubmoreka [JOK
42 teraoThl. OcHOBHBIC onoxkeHuss MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBCKoe ABHKEHHE
CtpoeHnue ra3000pa3HbIX, KUIKUX U
43 TBep JIBIX TEJI. Xa paKTe JIIBUKEHUSA U bubmorexa LOK
p L P p https://m.edsoo.ru/c44d02e2
B3aMMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazmepsl MOJIEKYJT (AaTOMOB).
44 KomunuectBo BemecTBa. IlocrosaHas bubmorera [IOK
m ) https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TennoBoe paBHOBecHeE. bu6muorexa LIOK
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[Ikana [enbcus

https://m.edso0.ru/0070d493

46 Pemenue 3amau bubmoreia [IOK
A https://m.edsoo.ru/1531aba5
. bu6mmoreka [IOK
47 Wneanpublil ra3. ['a3oBble 3aKOHEI httos://m.edsoo.ru/1deb2367
48 YpaBuenne Menaeneesa-Knanenpona. bubnuorexa [JOK
Pertenne 3amau https://m.edso0.ru/8d12c328
49 AOGcomoTHas TeMnepaTypa. 3aKoH bu6muoreka LIOK
JlanpTOoHA https://m.edsoo.ru/14e02d1f
50 N3omnpoiieccrl B uaeaaibHOM rase ¢ bubnmnoreka [IOK
MOCTOSIHHEIM KOJIMUYECTBOM BeEIIECTBa https://m.edso0.ru/68878d51
I'paduueckoe npejicraBieHue
51 Hfog) OIECCOB: EISgTe Ma, U30Xopa bubmorexa [TOK
pott ' pMa, pa, https://m.edso0.ru/1344327b
nzobapa
bubmoreka [IOK
52 Octosroe ypasienie MKT https://m.edso0.ru/c8094721
bu6mmorexa [IOK
>3 Pewerue 3anat https://m.edsoo.ru/10265a05
CBs3b a0CONIIOTHOM TeMIIepaTypsl
TEPMOJIMHAMHYECKOW CHCTEMBI CO
o4 CpelHel KHHETUYECKOM YHepruei https://m.edsoo.ru/c38af875
MOCTYNATEeNbHOTO TETIOBOTO JIBUYKEHHS
e€ JacTuIl
55 O00011IeHIE U CUCTEMATU3alAS 3HAHUI bubmunorexa [IOK
o Teme "OcuoBel MKT" https://m.edso0.ru/09d12fd8
56 KonTponbHas padota no teme "OCHOBBI bubnuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
o7 TepMmonnHamuyeckas cucrema. 3ajjaHue bubnunoreka [IOK
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BHEIIHUX ycsioBui juist T/ cucremsl.
BHemHue v BHYTpEHHHE TapaMETPBI.
[TapameTtpsr T/] cuctemsl Kak cpeIHUE
3HAYEHHUs BEJIMYUH, OIIUCBIBAIOIIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

HyneBoe Ha4daJI0O TCpMOANHAMUKU.

bu6mmoreka [IOK
58 Camornpoun3BosibHas pemakcanus T,
MOMpON3BObHAs penakcatns T/1 https://m.edso0.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PaBHOBECHIO
Mogenp uaeanbHOro rasa B
59 TEpMOJIMHAMUKE. Y CIIOBUSA bubmorexa [TOK
pMOZ i https://m.eds00.ru/29355001
MIPUMEHUMOCTH ITOU MOJICIIN
60 VYpaBaenue Mengeneea-Knaneiipona u bubmuoreka [IOK
BBIPAKECHME ISl BHYTPEHHEN SHEPrUu https://m.edsoo.ru/bal178d0
BeIpaxeHue 11 BHyTpEHHEN YHEPTUH
61 0JJHOATOMHOTO HJIeaJIbHOTO Ta3a. bubmuorexa [JOK
KBazucrarnueckue u HeCTaTUYECKHUE https://m.edsoo.ru/ac5cac15
TIPOIIECCHI
DOnemeHTapHas paboTa B
62 TepMoJAUHAMUKe. Borancienne paboTsl bu6mmoreka [IOK
o rpaduky mpoiecca Ha pV- https://m.edso0.ru/741d5738
JIarpamMmme
Tennonepenayda kak crmocod U3MEHEHUS
63 BHyTpeHHel saeprun T]l cucremsr 6e3 bubmorexa [IOK
YIP P https://m.edso0.ru/3d734561
COBepILEHUS pabOThI
64 KouBexkuusi, TeraonpoBOHOCTD, Bubnunoreka [IOK
W3JTy4YeHHUE https://m.edsoo.ru/157b54cd
65 KomuuaectBo Temnorel. TemmoéMKoCcTh bubmoreka [IOK

Tena. Y aenbHas U MOJIIpHast

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AelIibHas
TEIJIOTa CrOpaHusl TOILJIMBA

PacuéT xonmuecTBa TENIOTHI IIpu

bubmoreka [IOK

06 TerIonepeade https://m.edsoo.ru/1db5ad4e
67 [Tonsitne 06 aguabaTHOM TpoIIECCE. bu6mmorexa [IOK
[TepBblii 3aKOH TEPMOJIMHAMUKHU https://m.eds00.ru/d8098824
KonmdaecTBo TermioTe u paboTa Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEN SHEPTUU bubmorexa [TOK
https://m.edsoo.ru/b047alcd
T/ cucremsl
BTopoii 3aKk0H TepMOJIMHAMUKH J1J15
69 PAaBHOBECHBIX 1 HEPABHOBECHBIX bubamnoreka [IOK
nporueccoB. HeobpatumocTsb https://m.edsoo.ru/c6f4f464
MIPUPOJTHBIX MPOIIECCOB
70 [TpuHIUTIBI IEHCTBUS TEIIOBBIX bu6nunorexa [IOK
maruH. KITJT https://m.edsoo.ru/2e945513
71 Maxkcumanpaoe 3Hadenne KITJI. Iukn bubmuoreka [JOK
Kapuo https://m.edsoo.ru/fe3857b9
bu6mmorexa [IOK
72 Pemerue 3anas https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHUE aCIEeKThI
73 HCII0JIb30BAHUS TEIIJIOBBIX JBUTATEIICH. bubmuoreka [IOK
TenoBoe 3arps3HEHUE OKPYKaAIOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
bu6nunorexa [IOK
4 Pemerne sanat https://m.edsoo.ru/c8c70432
O06o0menne U crucTeMaTU3aus 3HAHHH
bu6nunorexa [IOK
75 o teme "Tepmoaunamuka. Ternnosbie

MAaIuHe!"

https://m.edsoo.ru/28d62b3f
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KonrpomnbHas pabora no reme

Bbu6nuoreka [JOK

76
"Tepmoauuamuka. TermnoBbsie MaluHb!" https://m.edsoo.ru/1b6e26¢c5
ITapooOpa3oBaHue U KOHIECHCALIHS.
77 I/Icia GEI/IG W KUTIeHHE. Y JelTbHas bubmorexa HOK
P ’ https://m.edso0.ru/6f8e6777
TEII0Ta NapooOpa3oBaHus
HaceieHHbie 1 HEHACHIIIIEHHBIC TTAPHI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH
W JIaBJICHUS HACHIIICHHOTO TIapa OT
78 TEMIIEPATYPBI, UX HE3aBUCUMOCTE OT bubmorexa HOK
TEPATYPEL, https://m.edso0.ru/f5c17d02
00BEMa HACKIIIIEHHOTO Mapa.
3aBUCHMOCTD TEMIIEPATYPhI KUTICHUS OT
NaBJIEHUS B )KUIKOCTH
29 BraxxnocTs Bo3yxa. AGcooTHAs U bubmuoreka [JOK
OTHOCHUTEJIbHAS BIAXXHOCTh https://m.edsoo.ru/30ebbb79
bubnunorexa [IOK
80 Pemenne 3amau
s https://m.edso0.ru/18e95ff3
Teépnoe Teno. Kpucrammyeckue u
81 amop(dHbIe Tena. AHU30TPOTHSI CBOMCTB buomiorexa LIOK
p ) p https://m.edsoo.ru/20a88a03
KPHUCTAJIOB
[TnaBreHue M KpUCTAITA3AIIHSL.
bu6mmorexa [IOK
82 V nenpHas TeIoTa IUIaBICHU.
https://m.edsoo.ru/6ee91e9f
CyOmumarus
eopManuy TBEPAOTO TEa.
Hegop P bubmoreka [JOK
83 Pactspxenue u cxxatue. Capur. Moy
. https://m.edsoo.ru/dalaabl10
HOwnra. IIpenen ynpyrux nedopmaruit
TenoBoe pacuinpeHne KUAKOCTEH 1
N bubnuoreka [JOK
84 TBEPBIX TEJI. AHTAPMOHHU3M TEIIJIOBBIX

KoJICOaHMI qacTull BEIICCTBA

https://m.edsoo.ru/7babedf2
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85 [TpeoOpa3zoBanue s3HEPrun B (Ha30BBIX bu6muoreka LIOK
nepexoaax https://m.eds00.ru/97a0672f

bub6mmorexa [IOK

86
Ypasnenue Teriosoro banarca https://m.edsoo.ru/ab1521fb

Bbubnunoreka [IOK
7 P

8 clieHme sajad https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.

88 Kanunnspueie sisnenus. Jlapnenne noa bubmuoreka [JOK
HMCKPUBJIICHHON NTOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyiia Jlarmmaca
O06o0011IeHNE ¥ CUCTEMaTH3alls] 3HAHUH

89 1o Telee "ArperaTHble COCT:HHI/IH bubmorexa [IOK

P " https.//m.eds00.ru/0b52575¢
BemecTsa. PazoBble NEPEXO bl
KontpomnsHas padora 1o reme
90 "ArperaTHble COCTOSIHHS BEIIECTBA bubmorexa [TOK
P ., B ) https://m.edso0.ru/7dc2a739
@da3oBbIe MEPEXOIBI
DnexTpusanys Te1 U e€ IposSBICHUS.

o1 DnekTpuueckuii 3apsia. [[Ba Buma bubanoreka [IOK
JJIEKTPUYECKUX 3apsnoB. [IpoBoaHuky, https://m.edsoo.ru/1aff445f
TURJIEKTPUKU U TIOTYTIPOBOIHUKU
DJIeMEHTapHBIN IEKTPUUECKUHN 3apsijl.

92 3aKkoH coxp AHCHUS BJI:KT I/I‘I@CKOFE ’ bubmorexa [IOK

P P https://m.edsoo.ru/f49afd24
3apsa

93 B3anmoneiictBue 3apsaoB. Toueunbie bu6mmorexa [IOK
3apsapl. 3akoH Kyiona https://m.edso0.ru/445b7746

Bbub6nunorexa [IOK
94 Pemenwne 3amaq https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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Dnekrpuyeckoe nojue. Ero aeiictBue Ha

Bbu6nuoreka [JOK

95
AJIEKTPUYECKHUE 3apsiIbl https://m.edso0.ru/05c6bfal
Hanpsik€HHOCTD 37EKTPUYECKOTO OIS,

96 [Tpo6uslit 3apsia. Jlunuu bubnmnoreka [IOK
HaIPSHKEHHOCTH 3JIEKTPUYECKOTO MTOJIS. https://m.edsoo.ru/3dac6957
OAHOPOHOE ANEKTPUUECKOE TOJIe
[ToreHMaNBHOCTH

97 IJEK L(I)CTaTI/I‘—IeCKOFO nosist. PazHocTs bubmorexa IOK

P ’ https://m.edso0.ru/80021447
MOTEHI[MAJIOB U HANPS>KEHUE
[ToTeHnManbHas 3HEPrUs 3apsia B
98 AIEKT I(I)CTaTquCKOI\I; nose I;_[(I)ITCH nai bubamorera LIOK
P ' H https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO MOJIS
CBs13b HANPSDKEHHOCTH TOJIA U

99 a3HOCTH MTOTCHIIHAJIOB JIJIS bubmorexa [IOK
P https://m.edsoo.ru/df7a6838
AIEKTPOCTATUYECKOTO MOJISt
[TpuHuMn cynepno3unuu bu6mmoreka LIOK

100 .

AIEKTPUUECKUX MO https://m.edsoo.ru/Ocfe4a6c
bu6nunoreka [IOK

101 P

CHICHHE satad https://m.edso0.ru/5a582263

102 [Tone Toueunoro 3apsana. [lone bub6mmorexa [IOK
PaBHOMEPHO 3apsKEHHOU Chepbl https://m.edsoo0.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO 110

103 00BsEmy mmapa. [lone paBHOMEpHO bubmmorexa [IOK

Y 13 ) p . p https://m.edsoo.ru/f7a665ee
3apsKEeHHON OECKOHEYHOM TIOCKOCTH

104 [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM bubnmnoreka [IOK
roJje. Y ClIoBUE PaBHOBECHUS 3apsI0B https://m.edsoo.ru/32405eab

105 JIM3JIEKTPUKH ¥ TTOJTYTIPOBOTHUKH B bubamnoreka [IOK

SJICKTPOCTATHUYCCKOM IT0JIC

https://m.edso0.ru/060ebab5
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KongeHncarop. 21eKTpoEMKOCTb

106 KOHJICHCATOpa. DIEKTPOEMKOCTh bubmorexa [TOK
A pa- P https://m.edso0.ru/845b4f73
MIJIOCKOTO KOHACHCAaTopa
[TapannenbHOE coeAMHEHNE bu6mmorexa [IOK
107
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBarenbHOE COCAMHECHUE bu6mmorexa [IOK
KOHJICHCAaTOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsKeHHOT0 KOHJIEHCATopa bubmmorexa [IOK
P P A P https://m.edso0.ru/73a34f18
bu6mmorexa [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBr>keHue 3apsHKEeHHOW YacTUIbI B bubnuoreka [IOK
OJHOPOIHOM BJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3anau
113 O0o001enne u cucTeMaTH3aIus 3HaHU I bubnmoreka [JOK
1o TeMe "DiekTpuueckoe nose" https://m.edso0.ru/5752603f
114 KonrponsHas padora no reme bu6mmoreka LIOK
"Dnexkrpuueckoe mosie" https://m.edsoo.ru/cefe90e9
Cwuina toka. [TocTosiHHBIN TOK. Y ClIOBUS
115 CYIIIECTBOBAHMS TTOCTOSIHHOTO bubmorera [IOK
y https://m.edso0.ru/233311b5
AIEKTPUUECKOTO TOKA
bu6mmoreka [IOK
116 14 .H 2J1C
crownmkn Toka. Hanpsbkere n 91 https://m.eds00.ru/0839a115
117 3akoH OMa 1715 yyacTKa LEnH. bu6muorexa LIOK
DJEKTPUUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBHUCUMOCTb COIPOTUBIICHUS bubnmnoreka [IOK

OIHOPOJAHOTO IMPOBOAHHUKA OT €TI0

https://m.edsoo.ru/95fcdf51
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JJIMHBI U TUIOIAAN TOTICPCUYHOIO
CCUCHUA

119 VY nenpHOE COMPOTUBIICHHUE BEIIECTBA. bu6nunorexa [IOK
Pemenne 3amau https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapAIIIETBHOE, bu6mmorexa [IOK
CMEIIAHHOE COEIMHEHNE MPOBOIHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 2JIEKTPUUECKUX bubnnoreka [IOK
nenei. [1pasuna Kupxroga https://m.edso0.ru/1794cf37
bu6nunorexa [IOK
122 Pemerre sanat https://m.edsocI)_.[ru/3881b469
123 PaboTa snexkTpudyeckoro Toka. 3aKoH bubnmnoreka [LIOK
Jxoynst —Jlenna https://m.edsoo0.ru/a3605c5c
bu6mmorexa [IOK
124 Pemterne sana https://m.edSO(])_.I ru/6761bfof
MoOIIHOCTb 3JEKTPUUYECKOTO TOKA.
125 TenmoBas MOIIHOCTH, BRIACIsICMAs Ha bubmmorexa TIOK
https://m.edso00.ru/99750a6f
pesucrope
bu6mmoreka [IOK
126 Pemterme sana https://m.edsoc])_.I ru/eb72fc24
127 O/1C 1 BHyTpEeHHEE CONPOTUBIICHHE bubnmnoreka [IOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon Oma ,Z[J'Ii{ MOJTHOMU (3aMKHYTOM) bubmuoreka [JOK
AJIEKTPUYECKOMN LENH https://m.edsoo0.ru/221f40fb
bu6mmorexa [IOK
129 Pewerue 3anas https://m.edSO(I)_.Iru/3580b679
bu6nunorexa [IOK
130 MOIIHOCTE HCTOHHHKA TOKA https://m.edSO(])_.[ ru/a0ae51d8
131 Kopotkoe 3ambikaHue bubanoreka [IOK
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https://m.edsoo.ru/546f5632

132 Konpaencarop B 1emu mocTOSIHHOTO TOKa bubmorexa OK
A pB I https://m.edso0.ru/35368f3e
bu6mmorexa [IOK
133 Pewerue 3anat https://m.edso0.ru/4410cef0
134 Pemenue 3anau o teme "IlocTossHHBIM bubmoreka [JOK
AJIEKTPUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenwne 3agad mo teme "IlocTosHHBIN bubmuoreka [IOK
AIEKTPUIECKUH TOK" https://m.edso0.ru/744261b8
136 Pemenne 3amad mo Teme "llocTossHABIN bubmuoreka [JOK
AIEKTPUUECKUH TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre u cucTeMaTH3aIus 3HaHuH
137 1o TeMe "I1oCTOSHHBIN AJIEKTPUIECKUM bubmorexa [TOK
) P https://m.edsoo.ru/bfd7a050
TOK
138 KoHnTtponbHas pabora 1o Teme bubnmnoreka [IOK
"[locTOsSHHBIN 37IEKTpUYECKUH TOK" https://m.edso0.ru/1885ddf1
DJeKkTpruecKas IPOBOAUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUICCKUMN bubmorexa OK
P . ' P https://m.edsoo.ru/da794295
TOK B MeTa/u1ax. CBEpXIPOBOIUMOCTh
DIIEeKTPUYECKUN TOK B pacTBOpax u
140 acnnel:Bax JJIEKT O.]'II/ITl:())B 3aI£)OHBI bubmorera [IOK
P P ’ https://m.edsoo.ru/4b423491
@apajes s dJIEKTPOIIA3a
bu6mmoreka [IOK
141 2 i !
JICKTPHHACCIHMI TOK B Tasax. Lutasma https://m.eds00.ru/92d92f76
142 DNEKTPUUYECKUH TOK B BaKyyMe. bu6muorexa LIOK
BakyymHabie mpubopsI https://m.edso0.ru/2E+160
143 DJIEKTPUYECKUM TOK B bubnmnoreka [IOK

MOJIyIIPOBOIHUKAX

https://m.edsoo.ru/ab61c660
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144

[TomynipoBOTHUKOBBIE IPUOOPEI

bu6nunorexa [IOK
https://m.edso0.ru/83622200

145

@uU3NYECKHUl IPAKTUKYM IO TEME
"N3mepenue cuibl TOKa U HaIlPSHKEHUS
B LIEMH [TOCTOSIHHOT'O TOKa MPH ITOMOIIN
aHAJIOTOBBIX M LIU(POBBIX
M3MEPUTENIBHBIX PUOOPOB" MM
"3HaKOMCTBO ¢ LU(POBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHusT PU3NIECKUX BETMUUH MPH
ITOMOIIY KOMITBIOTEPHBIX JaTYMKOB"

bu6nunorexa [IOK
https://m.edsoo.ru/5643ea56

146

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3y4yeHrne HepaBHOMEPHOTO IBUKEHUS
C LENBI0 OMPEACIICHUSI MTHOBEHHOM
ckopoctu"

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

147

Pu3NYECKU IPAKTUKYM 110 TEME
"U3mepenne ycKopeHus npu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
IBUKEHUH 110 HAKJIOHHOM IIJIOCKOCTH"
unu "HccnenoBanre 3aBUCUMOCTH My TH
OT BPEMEHH MPHU PAaBHOYCKOPEHHOM
nBHKeHun"

bub6nmunorexa [IOK
https://m.edsoo.ru/6960b6ef

148

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenune yckopeHHst CBOOOIHOTO
nanenus” win "M3yueHue IBUKEHUS
Tesna, OpOIIeHHOT0 TOPU30HTAIEHO"

bu6nunoreka [IOK
https://m.edsoo.ru/d1ea2402

149

@U3NYECKUI IPAKTUKYM 110 TEME
"N3yueHue nBUXKEHUA Teja 1Mo
OKPYXHOCTH C IIOCTOSHHOH T10 MO JIIO

bub6mmorexa [IOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" min "HccnenoBanue
3aBUCHUMOCTH TIEpHOJIa OOpaIIeHus
KOHUYECKOI0 MasgTHHUKA OT €ro
napamerpos"”

150

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepeHne paBHOJECHCTBYIOIIEH CUTIBI
IIpU IBHXKEHUH OpycKa M0 HAKIIOHHOM
mockoctu" wiu "IIpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHU JABUKECHUS
Opycka 110 HaKJIOHHOM IJIOCKOCTH Ha
3aJlaHHOE PACCTOSIHUE OT €ro Macchl"

bubmunorexa [IOK
https://m.edsoo.ru/0b34db84

151

@uU3NYECKUI IPAKTUKYM 110 TEME
"UccienoBaHue 3aBUCUMOCTH CHUJI
YIPYTOCTH, BO3HUKAIOUIMX B IIPYKUHE U
pE3NHOBOM 00pasiie, OT UX
nedopmarun” unn "Uzydenue
JIBUKCHMS CHCTEMBI TEJI, CBA3AHHBIX
HUTBIO, IIEPEKUHYTON Yepe3 JIETKUI
6710K"

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

152

Pu3nYECKUil IPAKTUKYM 110 TEME
"N3mepenne ko3 huiimeHTa TpeHus 1mno
BEJIMYMHE YTI0BOro KO3 puueHTa
3apucuMocTH Frp(N)" wm
"UccnenoBanue ABUKEHUsST OpycCKa 1o
HAKJIOHHOM TIOCKOCTH € TIEPEMEHHBIM
KOd((HUIIMEHTOM TpeHHs" WK
"M3y4yeHue IBM>KEHUS Ipy3a Ha Baly C
TpeHuem"

bu6mmorexa [IOK
https://m.edsoo.ru/b83b1607

153

@u3NYECKNil NPAKTUKYM IO TEME

bu6mmorexa [IOK



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

"HccnenoBanue ycioBUl paBHOBECHS
TBEPJIOTO TENA, UMEIOIIETO OCh
Bpaienus" win "KoHncrpynpoBanue
KPOHILUTEHHOB U pacuéT CUJI yIpyroctu"
i "N3ydeHne yCTOMYnBOCTH
TBEPAOrO Tella, UMEIOILEro MIoaab
onops!"

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

154

@u3nYeCKUil IPAKTUKYM 110 TEME
"N3mepenne ummyJibca Tena mno
TopMo3HOMY yTH" wiu "V3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIENH
AJIEKTPOMOOMIISL M MOIITHOCTH CHJIBI
Taru" nuam "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TEJIA C UMITYJIBCOM CHIIBI"
unu "HccnenoBanre coOXpaHeHUs
UMITyJIbCA MPU YIIPYTOM
B3aumoeiicteun" win "M3mepenue
KMHETUYECKOW YHEPTUU Tella 10
TOPMO3HOMY ITyTH"

bu6mmorexa [IOK
https://m.edsoo.ru/856fb28e

155

OU3NYECKUI TPAKTUKYM T10 TEME
"N3y4yeHne n30TepMUYECKOTO Mpoliecca
(peKOMEHI0BaHO UCIIOJIb30BAHUE
nudposoii 1aboparopun)" umu
"N3yueHue n30X0pHOTo nporecca” uiu
"3yuenue nzodapHoro npouecca’ uim
"IIpoBepka ypaBHEHHS COCTOSTHUA"

bu6mmorexa [IOK
https://m.edsoo.ru/e0fe7e07

156

OU3NYECKUI TPAKTUKYM T10 TEME
"U3mepenue yaenbHou TemioéMKkocTu"
unu "HccnenoBanue nporiecca

Bbu6nunoreka [IOK
https://m.edsoo.ru/2f2faa6l



https://m.edsoo.ru/4a04f4f7
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https://m.edsoo.ru/e0fe7e07
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OCTBLIBaHHUS BellecTBa" MIIH
"HUccimenoBanue anradbaTHOrO
npouecca" uim "HU3ydenue
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICUCTBUS U
TEMIEPaTypbl KUIIEHUS KUIKOCTEH"

157

PuU3NYECKHUI IPAKTUKYM IO TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
HCTIapEeHUs KUJKOCTEH" Wi
"N3mepeHue yaenbHOM TEemaoThl
raBiaeHus apaa" unm "Usyuenue
CBOICTB HACBHIIIEHHBIX ApOB" UK
"N3mepenue abCoOMOTHON BIaKHOCTH
BO3J/lyXa U OIIEHKAa MacChl TapoOB B
nomMemenun". amepenue

K03 (uULIHEeHTa TOBEPXHOCTHOIO
HaTSDKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/6b1a23b5

158

@uU3NYECKUI IPAKTUKYM 110 TEME
"HabGmroienue npeBpalieHus YHEPTruu
3apsKEHHOT0 KOH/IEHCATOpa B SHEPTHUIO
M3JIy4eHUs! CBETOAMO A" UITH
"N3yueHue npoTekaHus TOKa B LIETIH,
coepIKallel KoHaeHcarop'" uin
"Pacnpenenenue pasHOCTH
MOTEHIIUAJIOB (HAMPSKEHUS) IPU
MOCJIEI0BATEIbHOM COETMHEHU N
KOHJIEHCAaTOpOB"

bubnunorexa [IOK
https://m.edsoo.ru/ec424377

159

@uU3NYECKUI NIPAKTUKYM I10 TEME
"HccnenoBanue cMeIIaHHOTO

bu6mmoreka [IOK
https://m.edso0.ru/2b179d98
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COEIMHEHUS PE3UCTOPOB'" WK
"M3MepeHne y1eIbHOrO CONPOTUBIICHUS
npoBoauukoB" unu "MccrnenoBanue
3aBUCHMOCTH CHJIbI TOKA OT
HanpsHKEHUs JJIs JJaMITbl HaKaJTuBaHUs "

Ou3nYecKuil MPaKTUKyM 10 TEME
"Habmronenune snexTponuza’ uim
"N3mepenue 3apsiia OJHOBAJIEHTHOTO
noHa" wiu "Uccnenosanue

bubmoreka [JOK

160
3aBUCHUMOCTH CONTPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATyphl" WIN
"CHsITHE BOJIBT-aMIIEPHOU
XapaKTepUCTUKH uonaa”
PesepBHbIil ypok. O6001IeHNE 1
161 CHCTgMaTHBZ pml 3HaHI/II;IH o TeMe bubmorexa [OK
" u" https://m.edso0.ru/ed017d93
Kunematnka
PesepBHbIil ypok. O000IICHHE 1
162 CI/ICTIe)MaTI/ISE}: pI/I;I 3HAHUM 1O TeME bubmorera [JOK
H https://m.edso0.ru/3149956b
"Iunamuka"
PesepBHbIi ypok. O000mIEHNE 1
163 CI/ICTIe)MaTI/IBZ pI/DI 3HAHUH 110 TEME bubmorexa [TOK
" B " https://m.edsoo.ru/0f9752ac
Craruka TBEpaOTo Teja
PesepBHbIil ypok. O000MIEHNE U
P P . bu6mmoreka [IOK
164 cUCTEMAaTH3aIMs 3HAHUH 10 TEME
https://m.edsoo.ru/6c0df9cc
"3aKOHBI COXpaHEHUsI B MEXaHUKe"
Pesepubiil ypok. O60011eHE 1
165 cHUcTeMaTu3alus 3HaHUH 110 TeMe bubmuorexa [IOK

"OCHOBBI MOJIEKYJISIPHOKMHETHYECKOM
Teopun"

https://m.edsoo.ru/de148976
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PesepBHbIit ypok. O6001mIeH e U

. bubnuoreka [IOK
166 cHCTeMaTHU3alMs 3HaHUH 110 TEME 1
" https://m.edsoo.ru/Obcc77cl
Tepmoaunamuka. TermtoBbie MaIHbI"
PesepBHbIil ypok. O60011eHNE 1
167 CHCTEMAaTHU3allHs 3HAaHUH 10 TEME 1 Bbu6nunoreka [IOK
"ArperatHble COCTOSIHHS BEILIECTBA. https://m.edsoo.ru/59ca5c91
dazoBble iepexos"”
PesepBubIil ypok. O000IEHNE 1
168 CI/ICTIe)MaTI/IBZ pml 3HAHUH 10 TEME 1 bubmuorexa IOK
" 8 " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE T10JIE
PesepBHbIi ypok. O000IIEHHE U
P vP ilI bu6mmorexa [IOK
169 cUCTEMAaTH3aIMs 3HAHUH 10 TEME 1
" . . https://m.edsoo.ru/3cae6dal
[TocTOSTHHBIN IEKTPUICCKHI TOK
PesepBHbIi ypok. O000IIEHNE 1
P P 111 " bubmuoreka [JOK
170 cucTreMaru3alus 3HaHu| 1mo teme "Toku 1
| https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX CpeIax
OBIIEE KOJIMYECTBO HACOB I10 170 16

[NPOTPAMME
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11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoububie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
BzaumoneiicTBue MOCTOSTHHBIX
1 MarHyuTOB ¥ MPOBOJHHUKOB C TOKOM 1 bubmorexa [IOK
POBOA ] https://m.edso0.ru/487a8593
MarunutHoe noJie. ['unoreza Ammnepa
BekTop MarHuTHON MHIYKIMH.
2 [Tpun pI/Il'I Cyneprosu Ilel l\fIIaFHI/ITHBIX 1 bubmorexa [IOK
p uu ymep H . https://m.edsoo.ru/4clabcch
nosied. JINHUKM MarHUTHOM MHIYKITUU
3 MarauTHoO€e 1oJjie MPOBOIHHUKA C 1 bubnmnoreka [IOK
tokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHUE U 1 bubnmnoreka [IOK
MOJIyJIb https://m.edsoo.ru/26d9c5ba
Bbubnunoreka [IOK
5 P 1
cHieme salat https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amrepa. 1 bubnmnoreka [JOK
DIIeKTPOU3MEPHUTEIbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanpaBJICHHE U
7 MOJyJib. JIBUKEHHE 3apsIKEHHOMN 1 bubnuorexa [IOK
YaCTHUIIbl B OJTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJie
bub6mmorexa [IOK
8 P 1
CHICHHE sa/at https://m.edsoo.ru/504e98c7
Bbub6nunorexa [IOK
9 Pa6 J 1
aboTa CIBL SL0peHna https://m.edsoo.ru/d518be4b
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bu6nunorexa [IOK

10 Pemenne 3aza- https://m.eds00.ru/93617bd9
MarautHOE 110/1€ B BENIECTBE.
11 () THETUKH, TTapa- U bubmorexa [IOK
cPpoMa - 11ap https://m.edso0.ru/30ff9608
JTMaMarHeTUKH
OCHOBHBIE CBOWCTBA
12 dheppomarnetukoB. [Ipumenenue bubmmorexa [IOK
PP P https://m.edso0.ru/0b58190a
(heppoMarHeTuKoOB
13 Pemenue 3amad mo reme "MarautHoe bu6mmorexa [IOK
moie" https://m.edsoo.ru/5b55¢307
14 Pemenue 3agaud no reme "MarautHoe bu6mmoreka [IOK
nose" https://m.edsoo.ru/41c4ae8a
SIBiIeHUE DIEKTPOMArHUTHOMU
15 nHaykuud. [IoTok BeKTOpa MarHUTHOM brbmmorexa [IOK
FYKIHH. P https://m.edsoo.ru/b3efaOcl
VHIYKIIAH
bu6mmoreka [IOK
16 IAC uHAyKumH https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMarHUTHON UHAYKIINU bubnmnoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe snexkrpuueckoe nosie. Toku bubnmnoreka [JOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKINY B ABUKYIIAXCS bubmuoreka [JOK
MPOBOJHUKAX https://m.edsoo.ru/0235cc02
Bbubmunoreka [IOK
2 P
0 CHICHHE saat https://m.edsoo.ru/4dfda618
bub6mmorexa [IOK
21 Hpagiio Jleriita https://m.edsoo.ru/bbc22726
22 WNuaykruBHocTh. KaTyika bubnunoreka [IOK
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UHAYKTHBHOCTHU B ICTIU ITOCTOAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
23 SBnenune camonnaykuu. 3/C bubmoreka [IOK
CaMOMHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHEprus MarHUTHOTO TIOJIST KaTYIIKH C bubamnoreka [IOK
TOKOM. DJIEKTPOMarHUuTHOE T0JIe https://m.edsoo.ru/b3c0ad1l
bu6mmoreka [IOK
25 Pemenue 3aga
HHCHHIE 39T https://m.edso0.ru/88f69d2b
26 O06o0meHue U cucTeMaTU3aIus bubmoreka [IOK
3HAaHUM MO Teme "DIEKTPOJUHAMUKA" https://m.edso0.ru/76484025
KontposnpHas padora mo teme bubnmnoreka [LIOK
27
"DnexkTpoauHamMuKa" https://m.edsoo.ru/8ae09b98
Konebarenbnas cucrema. CBOOOIHEBIE
28 xonebanus. 'apMoHHUECKHE bubmorexa HOK
-1 ap https://m.edsoo.ru/7c1db385
KosieOaHus
29 KunemaTtnueckoe 1 TMHAMHUYECKOE bubmuoreka [JOK
OIIMICaHMe KOIe0aTeIbHBIX IBHKEHNH https://m.edsoo.ru/87ce9498
DHepreTuyeckoe onucanue. BeiBos
JTUHAMHYCCKOT'O OIHCAHMS
30 rapMOHUYECKUX KOJIeOaHUI U3 UX bubmorera [IOK
p https://m.eds00.ru/e3c99692
SHEPIreTHYECKOT0 M KHHEMAaTHYECKOTO
OIIMCAHHUS
bu6mmoreka [IOK
31 A a aza KoJjieOaHul
MILTHTY /2 1 Gasa Konebanuii https://m.edsoo.ru/7a0c439a
[lepuona u yactoTta KoneOaHHIA.
39 [Teprox ManbIx cBOOOTHBIX bub6mmorexa [IOK

KOJIEOAHUI MAaTEMATUUYECKOTO
MmasiTHUKa. [leproj cBoOOHBIX

https://m.edso0.ru/e0399319
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KoJIeOaHUH MPYKUHHOT'O MasiTHUKA

33 3aryxaromiue KoieoaHusl. bubmmoreka [IOK
Brinyxxnennsie konebanus. Pesonanc https://m.edso0.ru/72e93d09
bubmuoreka [JOK
34 A 0
BTOROICOANHA https://m.edsoo.ru/6add2644
bu6mmorexa [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpoxk-koHDepeHus "MexaHuuueckue
36 K;)He6aHI/I:Ii) BpM ;:IKEUILHI:IX Bubmiorexa ITOK
‘}‘] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O0001IEeHE U CUCTEMATU3AIHS
37 3HAHUN 10 TeMe "MexaHnyeckue bubnnorexa [OK
" https://m.edsoo.ru/eb84182f
Kosebanus
DJeKTpOMarHuTHbIC KoJieOaHusl. bubnunorexa [IOK
38 .
KonebaTenbHblil KOHTYP https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBSI3b aMIIIUTYIBI
39 3a i ;] KOHJIEHCATOpa C aMILJIUT 0};7? bubmorexa HOK
P 8 p yA https://m.edsoo.ru/093f9afl
CHUJIBI TOKa B KOJICOATEIIbHOM KOHTYPE
3aKOH COXpaHEHHUs SHEPTUU B bubmuoreka [IOK
40
u7earbHOM KojeOaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxaroue dIEKTPOMarHUTHEIE
41 KOH};6aHI/IIL; B )Kp €HHbIE bubmiorexa LOK
' YA https://m.edso00.ru/5e668619
3JIEKTPOMArHUTHBIE KOJIeOaHUS
ITepemennsiii Tok. Peaucrop u
42 KOHJIEHCATOP B LIEITH [IEPEMEHHOIO bubnnorexa [OK
A p B p https://m.eds00.ru/84836152
TOKa
43 Karyika uHIyKTUBHOCTH B II€MU bubnmoreka [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
https://m.edsoo.ru/84836152

NNEPEMCHHOT'O TOKa

https://m.edsoo.ru/cfa307af

3akoH OMa 7151 3JIEKTPUYECKON e

Bbubmunoreka [JOK

44
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MOoINTHOCTh MEPEMEHHOTO TOKA.
45 AMIUIITYyIHOE U JeHCTBYIOIIEE bubmmorexa TOK
e a yrom https://m.edsoo.ru/lcac6c4c
3HAYEHUE CHUJIBI TOKA M HAIPSHKCHUS
46 Pe3onHaHC B 2IIEKTPHUUECKOM LIENTH bubmmorexa TOK
P t https://m.eds00.ru/087506df
bub6mmorexa [IOK
47 P
CHICHHE salatd https://m.edsoo.ru/a16836a4
Wneanpuenit Tpancdopmartop.
48 HJIOI/BBO CT]IE)) ne(be paqa I/Ip bubmmorexa TIOK
p a » TTEPEAL . https://m.edsoo.ru/f97418ae
MOTPeOICHUE YIICKTPUUECKON IHEPTUH
DKOJIOTHYECKUE PUCKHU TIPH
MPOU3BOACTBE DIIEKTPOIHEPTUU.
49 Kp JIBT ):1 chonb3o§aﬂnﬁp bubnnorexa [OK
YARTYP . https://m.edso00.ru/a6f74d93
3IEKTPOIHEPTHH B TOBCEAHEBHOU
JKU3HU
bub6mmorexa [IOK
S0 Pemenue sanaq https://m.edsoo.ru/ee6677ed
Bbu6nunorexa [IOK
1 P
> Clierme sajat https://m.edsoo.ru/7cab59f8
O0001IeHEe 1 CUCTEMATU3AIHS
52 3HAHUU 10 TeMe "DIIEKTPOMArHUTHLIE bubmorexa HOK
" P https://m.edso0.ru/401024a9
Koae0anus
53 MexaHH4eCKHUE BOJIHBL. Bubnunoreka [IOK
XapakTepuCTUKN MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHMYECKUX BOJIH bu6nunorexa [IOK
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https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f

https://m.edsoo.ru/d9ae1000

95 3ByK. XapakTEepUCTHUKU 3ByKa bubmmorexa [IOK
Y. AapaKiep 4 https://m.edsoo.ru/138b6f09
56 Wndpas3Byk u ynerpassyk. lllymosoe bubnnoreka [IOK
3arpsI3HEHUE OKPYKarOLEe CpeJibl https://m.edso0.ru/7380038f
Bbubnunoreka [IOK
7 P
> CHICHHE saat https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMAarHuTHHIC BOJIHBI. bubnmnoreka [IOK
N3nydeHnne 31eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
DHeprust 3JeKTPOMarHUTHHIX BOJIH. bubnuoreka [IOK
59 -
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[IIkaJia 371€KTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHue 31eKTPOMarHUTHBIX bubmmorexa [IOK
p p https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMIBI pagUOCBsI3U U
61 teneBuAcHUA. Paaronokarus. bu6mmorexa [IOK
DNeKTpOMarHuTHOE 3arpsi3HEHHE https://m.edso0.ru/9f96f1f8
OKpY’Karolen cpeibl
62 KontposnpHas padoTta 1mo teme bubnmnoreka [JOK
"KonebGanus 1 BoJgHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NPSIMOJIMHEHHOTO bubnmnoreka [IOK
pacrnpoCcTpaHEeHUs CBETa https://m.edso0.ru/f9566406
Pemenue 3a1a4 Ha npuMeHeHHE
64 3aKOHa MPSIMOJIMHEUHOTO bubmmorexa [IOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHEeHHs CBETa
65 Otpaxenue ceta. [Imockoe 3epkaio. bubnmnoreka [IOK
Cdepuueckoe 3epkaiio https://m.edsoo.ru/a005d2bb
66 [Ipenomiienne cBeTa. AOGCOTIOTHBINA U bubnmorexa [IOK



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb

OTHOCHUTEJIbHBIN NTOKa3aTelb
npenomiieHus. [loaHoe BHyTpeHHee
oTpaxkeHue. [IpenenbHbIi yron
MOJHOTO BHYTPEHHETO OTPaKEHUS

https://m.edsoo.ru/bc2e55cd

Pewenue 3a1ay Ha IpUMEHEHUE

bu6mmorexa [IOK

67 3aKOHOB OTPAXCHUS U MIPEIOMIICHUS https://m.eds00.ru/49d830a9
CBeTa
Xop mydeit B mpusMe. Jlucnepcus
. bubmuorexa [JOK
68 cBera. CII0)KHBINM COCTaB OCJIOrO CBETA.
https://m.edsoo.ru/d8elc3be
IIser
69 JInn3pl. @POKyCHOE pacCTOSHUE U bu6muoreka [IOK
ONTHUYECKas CUJIa JIMH3BI https://m.edso0.ru/60441359
70 [Toctpoenue nzobpaxkeHuit B TMH3aX U bubnmnoreka [JOK
HUX CUCTEeMaXx. Y BEJIMYEHHUE JTUH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3a1au Ha mocTpoeHue
71 n300pakKCHMH, MMOTydaeMbIX C bubmorexa [IOK
p ’ y https://m.edso0.ru/5a868f09
MTOMOIIIBIO JINH3
72 I'ma3 kak onTuyeckas cucteMa bubmorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. Ilpenensl
73 1| I/IMGHI/IMOZSTI/I re(I))Ml::T WYECKOM bubmorexa [IOK
P p https://m.edsoo.ru/cd174a10
OTNITUKH
74 CKOpOoCTh CBETa U METObI €€ bubnmnoreka [IOK
U3MEpPEHUs https://m.edsoo.ru/f32aab06
bu6munorexa [IOK
7 Jlucniepens caera https://m.edsoo.ru/lel6cc6e
76 WnTepdepennus ceera buomiorexa LIOK

https://m.edsoo.ru/5fc0c638



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638

Kor CPCHTHBIC NCTOYHUKHMU. YcaoBus

77 HaOII0eHUS MAKCUMYMOB U bubmorexa HOK
a y https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bu6mmorexa [IOK
8 Pemenue sanay https://m.edsoo.ru/3061de2b
bu6nunorexa [IOK
” Tprvenenne uurepdepenimm https://m.edsoo0.ru/668edbc8
bu6mmorexa [IOK
80 Jlngpaxuus ceera https://m.edsoo.ru/12ed04b5
81 Hudpakimonnas pemeérka. Y cioBue bu6mmoreka LIOK
HaOJIFOICHUS TJIABHBIX MAKCHUMYMOB https://m.edso0.ru/f998d964
bub6mnorexa [IOK
82 P
CILICHHE a1t https://m.edsoo.ru/d58c411a
83 [TonepedyHOCTH CBETOBBIX BOJIH. bubnmnoreka [IOK
[Honspusanus ceera https://m.edsoo.ru/e9890fe9
bub6nuoreka [JOK
84 Pemerue sanias https://m.edsoo0.ru/c56¢8158
85 CBeTOBEBIE SIBJICHUS B IIPUPOLIE bubmorera [IOK
pPHpoA https://m.eds00.ru/0b36363d
86 O6o00m1eHre 1 cuCTeMaTH3AIHS bu6moreka [IOK
3HaHU# Mo TeMe "OnTuka" https://m.edso0.ru/8a14748b
87 KonTtponbHas pabora no reme bu6mmoreka LIOK
«OnTuka» https://m.edso0.ru/82315dd4
['paHuIBI MPUMEHUMOCTH
88 KJIACCMYECKOW MEXaHUKH. 3aKOHBI bu6mmorexa [IOK
3JIEKTPOAMHAMUKA U TIPUHIUIIL https://m.edsoo.ru/c9bd77cb
OTHOCUTEIBLHOCTH
89 [loctynarel ciennanbHOU TEOpUU bubmuoreka LIOK



https://m.edsoo.ru/c6416d48
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https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
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OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c56f05ch

IIpocTpaHCTBEHHO-BPEMEHHOU
unrepBai. [IpeobpazoBanus Jlopenna.
VYcnoBue npUYUHHOCTH.

bu6mmorexa [IOK

90
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amenieHue BpEeMEHH U COKpaIlCHUE
JUTHHBI
o1 DHEPrusi ¥ UMIYJIbC PEISATUBUCTCKOMN bubnmnoreka [IOK
YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € dHEpruen u
92 HMITYJIbCOM PEISATUBHCTCKOM YaCTHIIBI bubmmorexa [IOK
Y P HEL https://m.edsoo.ru/b6258ffa
DHeprus MoKost
93 PaBHOBECHOE TEIIIOBOE U3ITYyUCHHUE bubmorexa [TOK
Y https://m.edsoo.ru/f54035a5
Bbub6munoreka [IOK
4 B
o 3axon ememenns Buna https://m.edsoo.ru/1c5ff752
95 I'unoreza M. I1nanka o kBaHTax. bubnuoreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bub6mmorexa [IOK
% DHEpruA 1 HMITYIIbC (OTOHA https://m.edsoo.ru/7fh307ec
97 ®otordpdext. OnbiTe A. T bubnmnoreka [IOK
CroneroBa. 3akoHbI poTodrhdekTa https://m.edso0.ru/8c68e5b9
VYpaBHeHue DUHIITEIHA 111
98 dhoroaddekra. "KpacHas rpanuma" bubmorexa [IOK
- oP patHil https://m.edsoo.ru/01ef4556
dbotorddekra
99 Hasnenue ceera. Onbrtsl [1. H. bubnuoreka [IOK
JlebeneBa https://m.edso0.ru/64b4f966
100 BosiHOBBIE CBOMCTBA YaCTHI] bubmorexa [JOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
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https://m.edsoo.ru/f59cfcec

Bounnsl nie bpoiind. /InvHa BoJIHBI Jie

. bubnuorexa [JOK
101 b 0
POHILL H PAasMepet 0 navcm https://m.edsoo.ru/5df8bafl
JIOKaJIM3alluu ABUXKYIICHCA YaCTHUILIbI
. bubmuorexa [JOK
102 KopryckysispHo-BOTHOBOIH AyarhsM https://m.edsoo.ru/8ccab62a
103 Judpakius 31eKTpOHOB Ha bu6muorexa LIOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Cneuuduka n3MepeHuii B MUKPOMHUPE.
104 COO?H(()bHIGHI/ISI HeI())n e eHéHH(I))CTepr bubmorexa [JOK
. e https://m.eds00.ru/65783dec
I'eiizenbepra
bu6nunorexa [IOK
105 Pemenne rpaguicciux saza: https://m.edsoo.ru/e70195bd
N bu6mmorexa [IOK
106 Peutertue pacuCTHBIX sajat https://m.edsoo.ru/ee9b3182
KonTtponbHas pabora nmo remam: BuG 1OK
" "o i nbnuoTexa
107 OCHOBB{CTO ’ K"Opl'[yCKyJ'I}IpHO https://m.edsoo.ru/c3de891a
BOJTHOBOH JTyaJTH3M
OIIBITHI IO HCCICOJOBAHUIO CTPOCHUSA
108 aToMma. [limanerapHas Mojenb» aroMma bubmorexa [IOK
' P A https://m.edsoo.ru/312b750a
Peszepdopna
bu6nunorexa [IOK
109 Hoctynatet bopa https://m.edsoo.ru/404dfa9a
Bunpl cniektpoB. CriekTp ypoBHEM bubnnoreka [IOK
110
SHEpPrUH aToMa BOAOpoAa https://m.edsoo.ru/cf74bl1la
11 CrioHTaHHOE U BBIHYK/IEHHOE bubnnoreka [IOK
U3JIy4YeHHUE CBETa https://m.edso0.ru/f945d85¢c
112 Jlazep bubmuoreka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

https://m.edsoo.ru/2288a0c4

113

HyxiionHas monens szpa
I'eitzen6epra-lBanenko. 3apsia u
MaccoBO€ 4ucio sapa. M3oronsl.
PagnoakTuBHOCTD

bub6mmorexa [IOK
https://m.edsoo.ru/34ada5de

114

3aKoH paJu0aKTUBHOTO pacraja.
CBolicTBa MOHU3UPYIOIIETO
u3ydeHus. BinvsHue
PaAMOAaKTUBHOCTH Ha KUBbIE
opranusmsl. Jlosumerpus

Bbub6nunorexa [IOK
https://m.edsoo.ru/aab98bef

115

OHEeprus CBs3U HYKJIOHOB B sJIpE.
Snepurie cuibl. Jlegext Macchl siapa.
SnepHble peaknuu. SnepHsle
peaktopsl. [IpoOnems! ynpasisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTMYECKHE aCIIEKThI Pa3BUTHS
SIEPHOM YPHEPTETUKHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff1758d0

116

Meroapl peructpauuu u
HCCIIEIOBAHUS AJIEMEHTAPHBIX YaCTHII.
DyHJaMEHTAIbHBIE B3aUMOJECHCTBU.
bapuoHbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtanaapTHOM
Mozenu. KBapk-TiroOHHAst MOJIEIb
aZpOHOB

bu6munorexa [IOK
https://m.edsoo.ru/1ac08a5b

117

®dusuka 3a npenenamu CTaHIapTHON
mojaenu. TéMHast maTepus u TEMHas
sHeprus. EnuHCcTBO u3nveckoit
KapTHUHBI MUPa

bub6mmorexa [IOK
https://m.edso0.ru/c026fd37

118

OTanel PasBUTHUA aCTPOHOMMHU.

bubnunorexa [IOK



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
https://m.edsoo.ru/c026fd37

3HadeHUE ACTPOHOMHUU

https://m.edsoo.ru/ad73e145

[TprMeHMMOCTb 3aKOHOB (PU3UKH JUIS
00BSICHEHUS IPUPOJIbI KOCMUYECKHX

bubmoreka [IOK

119
00BbeKTOB. MeTO/Ibl aCTPOHOMUYECKHUX https://m.edso0.ru/39c44028
HCCIICIOBaHUH
CoBpeMeHHbIE OITHYECKUE
120 TEJIECKOIIBI, PAJUOTEIECKONIEI bubmmorexa TOK
s ’ https://m.eds00.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHS
Bun 3Bé3nH0ro HeOa. Co3Be3nus,
121 SIPKHE 3BE3JIBI, IVIAHETHI, UX BUINMOE bubnnorexa [OK
p ’ ’ https://m.edsoo.ru/aac588eb
JIBUJKEHUE
Conneunas cucrema. ComHIIe.
122 ConHeyHast akTUBHOCTE. VICTOUHHUK bubmorexa HOK
o https://m.edsoo.ru/22748eb4
sHepruu ConHua u 3B€371
3BE31IBI, X OCHOBHEBIE
123 XapakTepucTuku. J(uarpamma bubmorexa [TOK
| Pakcrep . P .\ https://m.eds00.ru/42169944
CHEKTPaJIbHBINA KIIACC — CBETUMOCTD
124 3Be3/bI TJIaBHOM MOCIEN0BATEIHLHOCTH bubnnorexa [OK
a a https://m.edsoo.ru/b3ch766¢
BnyTpeHHee cTpoeHue 3BE3 .
15 CoBpeMeHHBIE PEACTABIECHUS O bubnmnoreka [IOK
MPOUCXOXKICHUH U 3BoJroIMU CoJHIla https://m.edsoo.ru/d09da494
M 3BE3. DTallbl )KU3HU 3BE3
Mueunsiii [IyTe — Hamma ["anaktuka.
126 Tumne! ramaxktuk. YEpHLIE ALIPEI B bubnnorexa [JOK
- 1eP p https://m.edsoo.ru/7cd10a0a
SIIpax TaJakTHK
127 Bcenennas. Pacuiupenue BeenenHoi. bubnmoreka [IOK

3akon Xab606ma. Teopus boabiioro

https://m.edsoo.ru/3dbdf0d2
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B3pbIBA. PenuktoBoe HU3JTy4YCHHC

128

MacmtabHast ctpykTypa Beenennoii.
MeraranakTuka

Bbubmunoreka [JOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie npo0i1eMbl aCTpOHOMHUH

bubmuoreka [JOK
https://m.edsoo.ru/d37d9ffe

130

@u3NYECKUI IPAKTUKYM 110 TEME
"HccaeqoBaHue MAarHUTHOT'O IIOJIST
IMOCTOSSHHBIX MarHUTOB'" MIIH
"WccaenoBanne CBOMCTB
(dheppomMarueTUKoB" UIU
"UccneqoBanue OSUCTBU
TOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

bu6mmorexa [IOK
https://m.edsoo.ru/67361aef

131

®uU3NYECKU IPAKTUKYM 110 TEME
"M3mepenue cuiibl Amnepa" win
"N3y4yeHne 3aBUCUMOCTH CUJIBI
AmMriepa OT cuibl ToKa" Win
"OnpeneneHrie MArHUTHOM MHAYKIUU
Ha OCHOBE U3MepeHus cuibl Ammnepa"

bu6mmorexa [IOK
https://m.edsoo.ru/fcae91e9

132

DU3NYECKUN TPAKTUKYM 10 TEME
"UccaenoBaHue SBICHUS
3JIEKTPOMArHUTHOW MHIYKUHUU'" WM
"OnpeneneHne UHIYKIIMUA BUXPEBOTO
MardHMTHOTO 10"

https://m.edsoo.ru/c36658da

133

®u3NYECKU IPAKTUKYM 110 TEME
"HccaenoBaHue ABIEHUS
camonHAykuu" win "COopka MOJIenH
3JIEKTPOMAarHuTHOT O reHeparopa”

Bubnunoreka [IOK
https://m.edsoo.ru/b8fb6391

134

@u3NYECKUil IPAKTUKYM 10 TEME

bu6mmoreka [IOK



https://m.edsoo.ru/ce234633
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"N3mepenne neproa cBOOOTHBIX
KoJIeO0aHUH HUTSIHOTO U IIPYKHHHOTO
MasTHUKOB"

https://m.edsoo.ru/5d159d35

135

@u3NYECKU IPAKTUKYM 110 TEME
"ITIpeoOpa3oBaHue IHEPIUH B
NPYKUHHOM MasiTHUKE"

bubmoreka [JOK
https://m.edsoo.ru/a28026bd

136

DuU3HYECKU IPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOT0 TOKa
yepes MOCIIe0BaTEIbHO COEIUHEHHBIE
KOH/IEHCATOp, KaTyILIKy U pe3uctop"
nunu "MccnenoBanue paboTh
HMCTOYHUKOB CBETA B LIENH
MePEMEHHOTr0 TOKa"

bu6mmorexa [IOK
https://m.edso00.ru/89dc2d90

137

DuU3NYECKU IPAKTUKYM 110 TEME
"M3ydeHue napaMmeTpoB 3BYKOBOH
BOJIHBI"

bu6mmorexa [IOK
https://m.edsoo.ru/b100661a

138

@u3NYECKUI IPAKTUKYM 110 TEME
"M3MepeHue 1okasaress NpeloMICHUS
crexia" unu "llonydenue
M300paXeHUs B CUCTEME U3 TUIOCKOTO
3epKajia u JUH3bI"

bu6mmorexa [IOK
https://m.edsoo.ru/42569eal

139

®uU3NYECKU IPAKTUKYM 110 TEME
"UccneqoBanue 3aBUCUMOCTHU
(hOKYCHOT'O PacCTOSIHUS OT BEIECTBA
(Ha mpumepe )KUJKUX JINH3)" WK
"N3mepenne HOKYyCHOTO pacCTOSIHUS
paccenBarOIIUX JIUH3"

bu6munorexa [IOK
https://m.edsoo0.ru/b879fb3f

140

DuU3NYECKUI TPAKTUKYM I10 TEME
"HabOmonenue nudpaxiuy,

bu6nunoreka [IOK
https://m.edsoo.ru/8b7ac737
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UHTEp(EPEHITUH U MOJSIPU3AINH
ceera"

141

®u3NYECKUil IPAKTUKYM IO TEME
"OnpeneneHyne UMITyJIbCca U SHEPTUU
PENATUBUCTCKHUX YaCTHIL (TI0
(doTorpadusM TPEKOB 3apsIKEHHBIX
YaCTHI] B MArHUTHOM T110J1€e)"

bubmoreka [JOK
https://m.edso0.ru/63756c47

142

®u3NYECKUil IPAKTUKYM II0 TEME
"N3mepenue nocrossHHol 1lnanka Ha
OCHOBe uccnenoBanus Gorordpdexra”
niy "UccienoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOANO OT
HanpspKkeHus"

bubnunorexa [IOK
https://m.edsoo.ru/eb916f82

143

DuU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
pa3peRKEHHOTO aTOMAPHOT0 BOAOPOAA
Y U3MEpEeHHe MOCTOsHHOM Pundepra”

bu6munorexa [IOK
https://m.edsoo.ru/ec651eb8

144

DuU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paanoakTUBHOIO
(hoHa c ucrnosb30BaHUEM A03UMETpA"
i "V3ydyeHue nornomeHus oera-
YacTHUIl ATFOMUHHAEM"

Bubnunoreka [IOK
https://m.edsoo.ru/c3dabe6e

145

®u3nUecKuil IPAKTUKYM 10 TEME
"HaOmromenus 38€314H0r0 Heba
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAHUEM KOMITbIOTEPHBIX
MIPUJIOKEHHUN JUIS OTIPEIECIICHUS
MOJIOXKEHUST HEOSCCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE

bu6munorexa [IOK
https://m.edso0.ru/1072021e
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https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3ausi CeBepHOro noxymapus u
spkue 38E31b1" i "HabmroneHus B
teneckon JIyHbl, MIIaHET, TYMaHHOCTEH
M 3BE3JTHBIX CKOILJICHH"

0O0001IeHNE U CUCTEMATU3ALUS
3HaHui. Posb (U3UKH U aCTPOHOMHH B

g . bubnuorexa [IOK
146 9KOHOMHYECKOM, TEXHOJIOTHUECKOM,
N N https://m.edsoo.ru/ad6ddeed
COLIMAJILHOM M 3THYECKOH cepax
JESTEILHOCTH YEJIOBEKa
O06o01IeHre U CUCTEMATU3AIIHS
147 3HaHu#. Postb 1 MecTo pu3HKU U bubnmnoreka [IOK
aCTPOHOMUU B COBPEMEHHOW HAYyYHOU https://m.edso0.ru/18f19f7c
KapTHHE MUpPa
OO06o01IeHre U CUCTEMATU3AIIHS
3HaHu#. Ponb ¢u3nueckoit Teopuu B
OPMHPOBAHHH MPEJACTABICHUH O
(opaup N P bu6munorexa [IOK
148 ¢u3nyeckoil KapTHHE MHpa, MECTO
N https://m.edsoo.ru/e7d400f4
(hbU3UYECKO KapTHHBI MUpa B 00IIIEM
PSAIY COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJICTABICHUN O IPUPOIE
149 O06o001IeHre U CUCTEMATU3AIIHS bubmuorexa [JOK
3HaHuil o teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O000111eHNE U CUCTEMATU3ALIUS bu6nunorexa [IOK
3HaHuil o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O0001IeHE U CUCTEMATU3AIHS bub6mmorexa [IOK
3HaHuM 1o Teme "J[mHamuka" https://m.edsoo.ru/2dfbafc5
O0600111eHIE U CUCTEMATU3ALIUS
o " bubnunorexa [IOK
152 3HaHu# 1o teme "CraTtuka TBEpAOro

Tema"

https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

O0001IeHNE U CUCTEMATU3ALHS

bu6mmorexa [IOK

153 3HAHUU 10 TeMe "3aKOHBI COXPaHEHUS
p https://m.edsoo.ru/32a4d1a0
B MexaHuke"
O0600111eHIE U CUCTEMATH3ALIUS
154 3HaHuu Mo Teme "OCHOBBI Bubmiorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHYECKOW TEOPUU
O00011IeHNE U CUCTEMATU3ALIUS
155 3gaHui 1Mo teme "TepMoauHaMuKa Bubmaorexa [IOK
,P A ' https://m.eds00.ru/c63f7¢c10
TennoBble MaNTUHEI
O0001IeHe 1 CUCTEMAaTU3AIA
156 3HAHMM 110 TeMe "ArperaTHsle bu6muoreka [IOK
coctosgHud BemecTBa. Da3oBuIe https://m.edsoo.ru/1d36b5b1
nepexo/s!"
O060011IeHIE U CHCTEMATH3ALIUS
157 3HAHUU IO TeMe "DIEKTPUUECKOE Bubmiorexa LIOK
" P https://m.edsoo.ru/3bf0def9
roJie
O00011IeHNE U CUCTEMATU3ALIUS
158 3Hanuil mo teme "TloCcTOSHHBIN Bubnuorexa LIOK
. " https://m.edso0.ru/71453ee6
ANEKTPUIECKHUI TOK
O000111eHE U CUCTEMATU3ALUSA
159 3HaHui 110 TeMe "TOKHU B pa3InyHbBIX Bubmiorexa LIOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O0001IeHEe 1 CUCTEMATU3ALHS bub6mmorexa [IOK
3HaHU# 1o TeMe "MaraurtHoe moe" https://m.edsoo.ru/3b4c06ae
PesepsuEblil ypok. O000IIEHNE 1
161 CI/ICTEMaTI/ISZ pI/ISI 3HAHUHU 110 TEME Bubmiorexa LIOK
" B " https://m.edso0.ru/053e2248
DeKTpOMarHUTHAS WHIYKIIHS
162 PezepBHblit ypok. O0001eHue u bu6muorexa LIOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

CUCTEMATU3aLYs 3HAHUN T10 TEME
"Mexaanyeckue Kojieoanusa"

https://m.edsoo.ru/d6310bfd

PesepBHblit ypok. O6o011eHue u

Bubnunoreka [IOK

163 CHCTEMAaTU3alUs 3HAHUI 110 TeEME httos://m.edsoo.ru/5e2bb83d
"DIeKTpOMAarHUTHBIC Kosebanus" T '
PesepBHeIit ypok. O6o0IeHHE 1

164 CHCTEeMaTHu3allis 3HAaHHUH 10 TeMe bu6nunorexa [IOK
"MexaHn4YeCcKre U AIEKTPOMarHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"

PesepBHeIil ypok. O600IICHHE 1
bu6mnorexa [IOK

165 CHUCTEMATH3aIUs 3HAHUH 10 TEME https://m.e dso?ru 150241603
"OnTHuka" T '
PesepBHblit ypok. O6o011eHue u

. bu6muorexa [IOK

166 CHCTEMAaTU3alUs 3HAHUI 110 TeEME h;:psj.l/l;lmTe dSO(])_[I’U 15becLe65
"OcnHossl CTO" T '
PesepBHeiit ypok. O6o01eHne u

bub6mmorexa [IOK

167 CHUCTeMaTH3alus 3HaHUH 110 TEMe htl;lsz'I/I;ImTecIi;ogru /7659438
"KopIyCKyIsipHO-BOJIHOBOH Tyaan3m" T '
PesepBHbIil ypok. O600IICHHE B

P P N bubmoreka [JOK

168 cHCTeEMAaTU3alUs 3HAHUH 110 TEME httos://m.edsoo.ru/1f511654
"®usuka aroma" T '
PesepBHriit ypok. O6o01eHne u

169 CHCTEMaTHu3alllsl 3HaHHUH 10 TeMe bubmoreka [IOK
"@du3uKa aTOMHOI0 A1pa 1 https://m.edso0.ru/905¢c5ce0
3JI€MEHTapHbIX YyacTul'"

PesepBHeIil ypok. O6o01eHne u
. bu6mmoreka [IOK
170 CHUCTeMaTHU3aIus 3HAaHUH 110 TeMe nomorexa I

"DnemeHTHl acTpoPU3NKU"

https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOT'PAMME

170

16







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET

https://m.edsoo.ru/ bubauoreka IIOK


https://m.edsoo.ru/
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