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1. IMosicHuTe/IbHAS 3anKCKA.

1.1. HopMaTHBHO-pPaBOBbI¢ JOKYMEHTbI, HA OCHOBAaHHH KOTOPBIX pa3padoTaHa
padouasi nporpamma

PaGouas mporpamma mno ¢usuke pazpadoraHa Ha OCHOBE:

1. ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuu B
Poccniickoit denepanum».
2. denepabHOTO TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa CPEIHETO

obmiero o0pazoBaHUs, YTBEPXKICHHOrO NpHKa3oM MUHUCTEpCTBA O0pa30BaHHUS W HAYKU
Poccutickoit ®eaepannu ot 17.05.2012 Ne 413 (nanee — PI'OC cpennero obmiero oopa3oBaHms)

3. [lopsnka opraHu3anuu M OCYIIECTBIEHHUS 00pa30BaTE€IbHOU JNEATEIBHOCTH I10
OCHOBHBIM 00111e00pa30BaTeIbHBIM MporpaMmaM — 00pa30BaTEIbHBIM [IPOrpaMMaM HaYalIbHOTO
00I1ero, OCHOBHOTO OOILIEr0 M CpeaHero oOmero oOpa3oBaHMs, YTBEPXKIEHHOIO IMPHKA30M
MunuctepctBa npocenieHus Poccuiickoit @enepanuu ot 22.03.2021 r. Ne 115.

4. [Tpukaza MunucrepctBa npocsemenust Poccuiickoit @enepanuu ot 21.09.2022
Neo 858 «O0 yTBepxkaeHuu deaepaibHOrO EPeUHs YUeOHUKOB, JTOMYIICHHBIX K UCITOIH30BaHUIO
IpU peaju3aluy HMEIOLUX TOCYJapCTBEHHYIO AaKKPEAUTALMI0 00pa30BaTEIbHBIX MPOrpaMM
HAYaJbHOTO OOIIEro, OCHOBHOTO OOINEro, cpeaHero oOmiero o0pa3oBaHUs OpPraHU3ALUIMU,
OCYILECTBIISIIOUIMMHA 00Pa30BaTEeNbHYI0 CSATEIbHOCTh U YCTAaHOBJICHHUS TPEACIHHOTO CPOKa
HCIIOJIb30BaHUS UCKIIIOYEHHBIX YUEOHUKOBY.

S. [Ipukaza Munucrepcrsa npocseuienus: Poccuiickoit denepanuu ot 02.08.2022 Ne
653 «O0 ytBepxkaeHHH (eaepalbHOrO IMepedHs SJIEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB,
JIOTIYIIEHHBIX K MCIOJB30BAHUIO IIPU PEATU3ALUU UMEIOIINX IOCYJapCTBEHHYIO aKKPEIUTALUIO
00pa3oBaTeNbHbIX MPOTpaMM HAYadbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemHero oOIero
00pa3zoBaHUs»

6. [Tucema MunuctepctBa npocsemienus: Poccuiickoit @enepanuu ot 21.02.2023 Neo
AB-800/03 «O06 obecnieueHUH yIeOHBIMU U3TAHUSMI)

7. [Ipukaza MunucrepctBa npocsemenus Poccuiickoit @eneparuu ot 2 aexadpst
2022 r. N 1053 O6 yrBepxkaenuu [opsiaka popmupoBanus deaepanbHOTO MEPEYHS YICOHUKOB,
JOMYIIEHHBIX K MCIOJIb30BAHUIO MIPU PEANM3ALMU UMEIOIINX T'OCYIapCTBEHHYIO aKKpPEAUTAIUIO
00pa3oBaTeNbHBIX MPOrpaMM HadaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro M CPEeIHEro OoOIIero
o0Opa3oBaHUs

8. [lepeunst opranuzanuii, OCyIECTBISIOMNX BBIMTYCK YU€OHBIX MOCOOUI, KOTOpBIE
JIOTYCKAIOTCS K MUCIHOJIB30BAHUIO TP peaN3alliid UMEIOIIHNX TOCYAAPCTBEHHYIO aKKPEIUTAIUIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIIero
o0pa3oBaHus, YTBEPKICHHOTO MpHUKazoM MUHUCTepCTBa 00Opa3oBaHMs W Hayku Poccuiickoit
®enepanun ot 09.06.2016Ne 699.

9. Cannrapabix mnpasun CII 2.4.3648-20 «CaHUTapHO-3IMIEMUOIOTHYECKUE
TpeOOBaHUS K OpraHU3alUsM BOCHUTaHHUS U OOYy4EHMs, OTAbIXa U O3J0pPOBJICHUS JeTed U
MOJIOJEKM», YTBEPKICHHBIX TOCTAHOBIIEHUEM | TaBHOTO rOCyAapCTBEHHOTO CAHUTAPHOTO Bpaya
Poccutiickoit @enepannu ot 28.09.2020 Ne 28 (manee — CIT 2.4.3648-20).

10. Cannrapabix mnpasun u  HopMm CanlluH 1.2.3685-21 «l'uruennueckue
HOPMATHBBI U TPEOOBaHMS K 00eCIeueHNI0 0€30MacHOCTH U (Min) O0€3BPETHOCTH IS YeIOBEKa
dakTopoB cpenbl oOWUTaHUSN», YTBepKIeHHBIX [locTaHoBieHHeM [aBHOrO rocyJIapCTBEHHOTO
canuTapHoro Bpaya P® ot 28.01.2021 Ne 2 (nanee- Caullun 1.2.3685-21).

11. VYceraBa HOY «lllkona «B3max»

12. OcHOBHOH 00pa3oBaTeIbLHON MpOTrpaMMBI cpefaHero obmiero oopasoBanus HOY
«IIxona «B3max», npunsaroil pemenueM llemarormyeckoro cosera HOVY «Illkona «B3max»
(mpotokon Ne 1 ot 31.08.2023) u yTBepKAeHHON NpuKa3zoM aupekTopa oT 31.08.2023 Ne 2-]1.

13. «ITonoxenuss o ¢Gopmax, MEPUOAMYHOCTA M TIOPSAKE TEKYIIEr0 KOHTPOJIS
YCIIEBaEMOCTH M MPOMEXYTOYHOM aTTeCcTalnu, MOPSJIKE MmepeBojia B cieaytonuii kiaacc B HOY
«Ikona «B3max»», npunstoro pemenuem llemarornueckoro copera HOY «lllkona «B3max»
(mportokoi Ilegaroruueckoro cosera ot 31.08.2023 r. Ne 1, mpukas ot 31.08.2023 r. Ne 2-]1).
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OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJIMETA «®U3UKA»

ITporpamma o ¢pu3uke Ha ypoBHE CpeIHEro 0011ero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMH K pe3ysbTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeiIbHON MPOTrPaMMBL,
npeacraBieHHbix B PI'OC COO, a takxke ¢ yuérom (denepanbHO pabodeid mporpaMmbl
Bocriutanus u Konnenuuu mpenonaBanust yuyeOHoro npenmera «Pusmnka» B 00pa3oBaTeIbHBIX
opranmsaiusx Poccuiickoit  ®enepanuu, peanu3yoolMX OCHOBHbIE  00pa3oBaTelIbHbIE
IIPOrPaMMBI.

IIporpamma 1o (¢u3uke omnpexnenser o00A3aTeNbHOE MPEIMETHOE COJEpIKaHME,
YCTaHABJIMBACT PEKOMEH]IyEMYIO IIOCJIE0BAaTEIIbHOCTh M3YUYEHHUS] TEM U pa3JesioB y4eOHOTro
npeaMera ¢ y4€ToM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOI 0 Ipolecca,
BO3PACTHBIX 0COOCHHOCTEH 00yuaromuxcs. [IporpamMmma mo gusuke gaét npeacTaBieHUE O HEIX,
coJiepKaHuu, oOuIel cTpareruu 00y4eHus, BOCIUTaHUS U Pa3BUTUS 00YyYarOLIUXCSl CPEICTBAMU
yuyeOHoro npeamera «duzuka» Ha yriayOoaéHHOM YpOBHE.

N3yuenne kypca (u3MKM yrioyOJE€HHOrO YypOBHS IO3BOJISIET pealu30BaTh 3aadu
pohecCHOHANBbHOM OpPUEHTAllMK, HAIPaBJIEHO HA CO3[aHUE YCJIOBHM JJIs NPOSBIEHUS CBOMX
UHTEJUIEKTyalIbHBIX M TBOPYECKUX CIIOCOOHOCTEM KaXIbIM OOYyYaroluMCsi, KOTOpbIE
HEOOXOJUMBl JUIsl MPOJOJDKEHUS 00pa3oBaHUS B OpraHU3alusAX MPOPECCHOHAIBHOIO
00pa30BaHus M0 Pa3IMYHbIM PU3UKO-TEXHUUECKUM U MHKEHEPHBIM CIIELUAILHOCTSIM.

B mporpamme mo ¢usuke ompenemnsroTcs IUIAHHUPYEMbIE pe3yJIbTaThl OCBOSHHS Kypca
(Gu3uKU Ha yPOBHE CpeIHEro 0011ero 00pa3oBaHus: TMYHOCTHbBIE, METAIPEAMETHbBIE, IPEAMETHBIE
(Ha yrmy6néaHom ypoBHe). HayuHo-MeTo10510rH4eckoi OCHOBOM ISl pa3pabOTKU TpeOOBaHUI K
JUYHOCTHBIM, METalpeJMETHbIM M MPEIMETHBIM pe3yibTaTaM OOYyYalOUIMXCs, OCBOUBIINX
nporpaMMmy 1o (QH3MKe Ha YpOBHE CPEAHEro oOIiero oOpa3oBaHHs Ha YriyOJIEHHOM ypOBHE,
SBJISICTCSA CUCTEMHO-AEATEIbHOCTHBIM MOIXO/.

[Tporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHMS Kypca (pU3HKH Ha yriyOlIEHHOM ypOBHE, B TOM UUCIIE
IpeIMETHBIE PE3YyJIbTaThl IO rojiaM O0yUEHUs;

cojiepkaHue yueOHoro npeamera « PU3uKa» mo rogaM o0y4yeHHUs.

[IporpamMma no ¢u3nke UMEET MPUMEPHBIH XapakTep U MOXKET OBITh HCIIOJIb30BAaHA
YUUTEIAMHU (PU3UKH JUIsI COCTABJIEHUS CBOMX PA0OUYUX MPOTPaMM.

[IporpaMMa 1o (¢u3MKe HE CKOBBIBAET TBOPYECKYIO MHHUIMATUBY YyUYUTENEeH H
IIPEIOCTABIAET BO3MOXKHOCTH [UIsl pEalM3alUd PA3IMUHBIX METOJMYECKHX IOAXOAOB K
IpenojaBaHuio GU3MKU Ha yIriyOJEHHOM ypOBHE NP YCIOBUU COXPAHEHHUs 00s3aTeIbHON YacTu
coJiepKaHus Kypca.

®du3uKa Kak HayKa 0 HanboJjiee 001IuX 3aKOHAX MPUPOAbI, BHICTYIIas B KAUECTBE yUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUN 00 OKpY’KaroLIeM MHUDE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpPA3yIOIUN /il €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XuMHel, ouonorue, ¢usmdeckoir reorpadueir u actpoHomuei. Mcnonp3oBaHue U aKTHUBHOE
npuMeHeHne (U3NYECKUX 3HAHUI OMpeAenuyio XapakTep M OypHOE pa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, TMOJYYEHHUS HOBBIX
MaTepHajioB C 3aJaHHBIMU CBoOWcTBaMH. I3ydeHune (U3MKM BHOCHUT OCHOBHOM BKJIaJd B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00y4Jarolierocs, B opMUpOBaHHUE YMEHUI
NPUMEHATHh HAyYHBIH METO]I TO3HAHUS MPH BBHITIOJTHEHUN MU YUEOHBIX UCCIEIOBAHUH.

B ocHoOBy kypca ¢u3nku Ha ypoBHE cpeHEro o0Iero oopa3oBaHusl TOJIOXKEH Pl UJICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoen yenocmnocmu. B COOTBETCTBHUH C HEW KypC SABIISIETCA JIOTHYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (PM3UKHU, BKIIOYAET KAaK BOMPOCHI KIACCHYECKOH, Tak U
COBPEMEHHOU (PU3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBUY C Hel MaTepuan Kypca pU3nKi 00beTUHEH BOKPYT
¢uznueckux Teopuil. Benymmum B Kypce sBhsieTrcss (OpMUPOBAHHWE MPEJCTaBICHUH O



CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U OJIE.

Hoen cymanumapuzayuu. EE peanusanys npeanosiaracT UCIOJIb30BaHNE T'YMaHUTAPHOIO
noTeHIuana (GU3NYecKoi HayKu, OCMBICICHHE CBSI3U Pa3BUTUS (PU3HUKH C pa3BUTHEM OOLIECTBA, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU ITPOOIIEMaMHu.

Hoea npuxnaonou  nanpasnennocmu. Kypc  pusuku  yrioyOn€HHOTO  ypoBHSA
IIpeIoJiaracT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHMUYECKHUX U TEXHOJIOTMYECKUX MPHUIIOKEHUN
U3yYEHHBIX TEOPUH 1 3aKOHOB. [Ipy 3TOM paccMarpuBaroTCs Ha ypOBHE OOILUX MPECTABICHUN U
COBPEMEHHBIE TEXHUUECKHUE YCTPOUCTBA, U TEXHOJIOTUH.

Hoea 3xonocuzayuu peanusyercs IMOCPEACTBOM BBEICHUS HIIEMEHTOB COJEPIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbI C Pa3BUTHEM
TEeXHUKU U TEXHOJIOTUH, a TaKxke 00CyKAeHUs Ipo0IeM pallioOHAIbHOIO IPUPOIOIO0Ib30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

OcBoeHue copepkaHus IporpamMmbl 110 (pU3MKe AOIKHO OBITh MOCTPOEHO HA MPHUHLUIAX
CHCTEMHO-/IEATEILHOCTHOTO moaxoAa. st pu3uku peanuzanus 3TUX NPUHIUIIOB Oa3UpyeTcs Ha
UCIOJIb30BAaHUU CaMOCTOSATEIBHOTO AKCIEPUMEHTA KaK IOCTOSIHHO [JeHCTBYIOIIEro (axkTopa
yaebHoro nporiecca. st yriryO6aéHHOTO YPOBHS — 3TO CHCTEMA CAMOCTOSITEIILHOTO YIEHUIECKOTO
9KCHEPUMEHTa, BKJIOYAIOLIEr0 (POHTAJIbHbIE YYEHHYECKHE OINbBITHl MPU H3YYEHHUU HOBOTO
marepuaia, JabopaTopHbie paboThl  paboThI MpakTHKyMa. [Ipu 3TOM BO3MOXKHBI JBa CIiocoda
peanu3zanuy GU3NYECKOro NMpakTUKyMa. B nmepBoM ciyyae NpakTHKyM IPOBOAUTCS MO0 B KOHIIE
10 u 11 kmaccoB, 1100 TOCIIE IEPBOTO U BTOPOTO MOIYTOIUI B KAXKIOM U3 3TUX KiaccoB. Bropoi
crnoco0 — 3TO HHTerpauus paboT NpakTUKymMa B CUCTEMY Ja0OpaTOpHBIX paboT, KOTOphIE
IPOBOJASATCS B Ipoliecce M3ydeHusl paszena (Ttemsl). Ilpu sTom moa paboramu mpakTUKyma
IIOHUMAETCs CaMOCTOATEIbHOE HCCIEIOBaHME, KOTOpPOE MPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOT0, 0000MIEHHOTO BUA O€3 MOMIaroBOM HHCTPYKIIHH.

B nporpamme 1o ¢gusuke cucremMa y4eHU4eCKOIro 3KCIepUMEHTa, 1JabopaTOpHbIX padoT U
NpaKTUKyMa TpeICTaBICHa eAMHBIM MepeuyHeM. BBIOOp TeMaTHKH JJIsl STUX BUIOB YUCHHUUECKUX
IPAaKTUYECKUX PAabOT OCYIIECTBISAETCS y4aCTHHUKaMM 0Opa3oBaTeNbHOIO Ipoliecca MCXOIsd U3
OCOOEHHOCTEH TMOYpPOYHOTO IUIAHUPOBAHUS M OCHamleHuss kabOuHeta Qusuku. [lpu sTOM
o0ecrieunBaeTcsi OBJAJEHUE OOYYaIOIIUMKCS YMEHUSMHU TNPOBOAUTH NpPsSMblE U KOCBEHHBIE
M3MEpEHUs], UCCIIEIOBAHUS 3aBUCHMOCTEH (U3NYECKUX BEIWYMH U TOCTAHOBKY OIIBITOB IO
IIPOBEPKE NPEUIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yensercss pelieHno pacu€éTHIX U KaueCTBEHHBIX 3aaad. [Ipu sTom
JUI Pacy€THBIX 3a/la4 MPUOPUTETOM SIBIIIOTCS 3a/lauM C SIBHO 33/1aHHOW M HESBHO 3aJJaHHOM
(bu3nYeCcKOil MOIENBIO, TIO3BOJISAIONINE IPUMEHATh U3yUE€HHBIE 3aKOHbBI U 3aKOHOMEPHOCTH KaK U3
OJTHOTO pa3liena Kypca, TaK M MHTETpUpys NMPUMEHEHUE 3HAHUM W3 pa3HbIX paznenoB. s
KaueCTBEHHBIX 3aJady IMPUOPUTETOM SIBIISIFOTCS 3aJaHusl Ha OOBsICHEHHe/IpeacKa3aHue
NpOTeKaHUs (U3UYECKUX SBICHUN M MPOLIECCOB B OKPYXKAIOLIEH kKHU3HH, TpeOyrolue BbIOOpa
bu3nyecKoil MoAenu AJisi CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO Kk  MarepuanbHO-TEXHUYECKOMY
o0ecrieyeHn0 yuyeOHOro mnpoiecca Kype (U3MKU yriayOlIEHHOrO ypOBHS Ha YPOBHE CPEIHErO
o0miero o0pa3oBaHUs JOJDKEH H3ydyaTbCcs B YCIOBUSAX MpeAMeTHoro kaOuHera. B kabunere
(bu3KKH T0KHO OBITH HE0OX0MMOE JabopaTopHOe 000PYIOBaHKE ISl BHIITOJIHEHUS YKa3aHHBIX
B IIporpaMMe 1Mo (pu3MKe YYeHHYECKHX OIBITOB, TaOOpaTOPHBIX padoT W pabOT MpaKTUKyMa, a
TaK)Ke JIEMOHCTPallMOHHOE 000pYy10BaHUE.

JleMoHCTpalnoHHOe 00opynoBaHue (OPMHUPYETCs B COOTBETCTBHM C HPUHIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00OecreyrBaeT MOCTAaHOBKY MEPEYUCIEHHBIX B MPOrpaMMe Io
¢u3uKe KIIOUEBBIX JEMOHCTPALUH JJIsl MCCIEJOBAHUS HM3y4yaeMbIX SIBJICHHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIAMEHTAITFHBIX 3aKOHOB, UX TEXHUYECKUX MPAMEHEHHH.

JIaGopaTtopHoe 00OpyJIOBaHUE Ul YYEHHYECKHX IMPaKTHUECKUX paboT (opmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M 00OecreyrBaeTcsi B pacyéTe OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKTHI J1IabOpaToOpHOro 00OpyNOBaHMSA JOJDKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX U LHU(PPOBBIX MPUOOPOB, a TaKKe



KOMIIbIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LIU(POBBIX J1IAOOPATOPHIl.

OCHOBHBIMU LETSIMH U3Y4EHUS PU3UKU B 001IEM 00pa30BaHUU SIBIISIOTCS:

(bopMHpOBaHKE UHTEPECA U CTPEMIIEHHS 00YUaroIUXCsl K HAYyYHOMY U3y4€HUIO IPUPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEIH;

pa3sBUTHE MPEICTABICHUH O HAy4HOM METOAE IHO3HaHuA M (HOpMHUpPOBaAHUE
UCCIIEIOBATEIBCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHHSIM;

(dbopMHpOBaHHE HAYYHOI'O MHUPOBO33PEHHUS KaK pe3yJbTaTa U3y4E€HHUS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAILHBIX 3aKOHOB (PU3UKH,

(bopMHpoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIIOJIB30BaHUEM (PU3MUECKUX 3HAHUN U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMHUpoBaHUE MPEICTABICHUA O PONM (PU3MKKM JUIsL Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

pa3sBUTHE INPEACTABICHUH O BO3MOXKHBIX cdepax Oyayumed mnpopeccuoHaIbHON
NEeSITeIbHOCTH, CBS3aHHBIX C (DM3MKOHM, MOATOTOBKA K JalbHEiIIeMy OOyYeHHI0 B 3TOM
HalpaBJICHUU.

JlocTikeHne 3TUX IieNieil oOecrieynBaeTcsi peleHrneM CISAYIOMUX 3a7ad B Ipolecce
U3y4eHus Kypca (U3MKU Ha ypOBHE CpeHero o0uiero oopa3oBaHusi:

npuoOpeTeHNne CUCTEMBbI 3HAHUN 00 O0mMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U
AIIEMEHTHI aCTPOPHUIUKH;

(dbopMHUpoOBaHKUE YMEHHUI IPUMEHSTh TEOPETHUECKUE 3HAHUS JUIsl O0OBSICHEHUS (PU3MUECKUX
SIBIICHU B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKHU3HU;

OCBOEHHE CIIOCOOOB pelleHHsI pa3IMYHbIX 33]a4 C SIBHO 3aJaHHOM (pU3nuecKoi MOJEIbIO,
3a1a4, TOAPAa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3MaHuEe (U3UYECKOM MOJENH, aJeKBaTHOU
YCIIOBHSM 3aJlauy, B TOM YHCJIE 33]1a4 MH)KEHEPHOI'0 XapaKTepa;

MOHWMaHWE (U3UYECKUX OCHOB M NPUHIUIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB M
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHHS HA OKPYKAIOILYIO Cpey;

OBJIQJICHUE METO/JaMHU CaMOCTOSITEIIFHOTO TUIAHHUPOBAHUS W TPOBEACHUS (DU3MUYECKHUX
HKCIEPUMEHTOB, aHaJlW3a M MHTEepIpeTanuu HWHPOpPMalUU, ONpeAeTeHUs JIOCTOBEPHOCTU
MOJIy4YEHHOT'O pe3yJIbTara;

CO3JIaHHE YCIIOBUHM AN Pa3BUTHUS YMEHHMH NPOEKTHO-UCCIIEIO0BATENILCKOM, TBOpUYECKON
NeSITeTTbHOCTH;

pa3BUTHE UHTEpeca K chepam npodecCHOoHANBHOM NesITeIbHOCTH, CBA3aHHON ¢ (PU3MKOH.

B coorBerctBun ¢ TtpedoBaHusmMu ®I'OC COO yrnyOnéHHBIH ypOBEHb H3YUYEHHS
yueObHoro mnpeamera «®Pusnka» Ha ypOBHE cpenHero oomero oOpa3oBaHUS BBIOMpaETCS
00y4armuMucs, MIAHUPYIOLUUMHU TPOJIOJDKEHHE 00pa30BaHUs MO CHELMAIBHOCTAM (DU3HKO-
TEXHUYECKOTO MpOoduIIs.

MecTo u posb npeaMeTa B y4eOHOM IVIaHe (KOJMYeCTBO Y4eOHbIX 4aCOB, Ha KOTOpoe
paccuuTaHa padouyasi mporpaMMa B COOTBETCTBHH € Y4eOHbIM IJIAHOM, KaJeHAAPHBIM
y4eOHBbIM rpauKom).

B y4yeGHOM mane cpenHero oOrmiero oopasoBanus npeamet «Pusnka» 6a30BOro ypoBHs
BXOJIUT B COCTaB IpeaMeTHON obnacTu «EcTecTBeHHO-HAYYHbIE TPEMETHD.

Ha uzyuenue ¢puznku (yriayOnEHHBIN ypOBEHb) Ha YPOBHE CPEIHET0 0011Iero oopa3zoBaHus
otBoautcs 340 wacos: B 10 kimacce — 170 gacos (5 gacoB B Heaeno), B 11 kimacce — 170 vacos (5
JacoB B HEJIEIIIO).

[IpennaraemMslii B mporpamme no (Gu3HKe nepeueHs JJabopaTOPHBIX U MPAKTUYECKUX padoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUYHUTENb JeJaeT BHIOOp MpoBeleHHs TabOpaTOpHBIX paboT H
OTIBITOB C Y4ETOM MHIUBUAYATIbHBIX 0COOEHHOCTEN 00yUYatoIUXCsl.

2. COAEP) KAHUME OBYYEHUSA



10 KJIACC

Pa3nen 1. HayuHblii MeTo MO3HAHNUS PUPOBI.

®uszuka — ¢yHIaMeHTalbHasg Hayka O mpupoje. HaydyHblii MeTOA MO3HAHUS U METObI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCIepUMEHT U TEOpHsl B Mpoliecce MO3HaHus npuposl. Habmonenue u sKkcrepumMeHT B
dusuke.

CrnocoObl u3MepeHus: (PU3NUECKUX BETUYMH (QHAIOTOBbIE M IU(PPOBbIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3mepeHuit Gpu3nYecKux BeTUYHH (aOCONIOTHASI U OTHOCUTEIIbHAS).

MonenupoBanue GU3NYECKUX SBICHUN M MPOIECCOB (MaTepHalibHAs TOYKA, aOCOIIOTHO
TBEPI0E TEJI0, UACATbHAS KUAKOCTh, UACATBHBIN Ia3, TOYCUHBIN 3apsn). [ unore3a. dusnyeckuii
3aKOH, TPaHUIIbI ero npuMeHuMocTH. Dusndeckas Teopus.

Ponp u mecto ¢usuku B ¢GOpMUPOBAHHMU COBPEMEHHOH HAy4yHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JIeATEIbHOCTH JIFOJICH.

Yuenuueckuii skcnepumenm, nabopamopusvie padbomot, npaKmMuKym.

N3mepenne cuiibl TOKa M HANpPSOKEHHWs] B MM TOCTOSHHOTO TOKa MPH TMOMOIIA
AQHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMCTBO ¢ nuppoBoi naboparopueit o ¢usuke. [Ipumeps! u3mepeHus Gpu3muecKux
BEJIMYMH IIPU TOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBwkeHue. OTHOCUTENBHOCTh MEXaHWYECKOro BMkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH.

Panuyc-BekTop MaTepuasibHOM TOYKH, €ro MPOEKIMH Ha OCH CHUCTEMbl KOOpJWHAT.
Tpaexropus.

[Tepemernienue, CKOpoCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) W YCKOpPEHHUE
MaTepualbHOM TOUKH, UX MPOEKIIMU HA OCHU CHUCTEMbl KoopAuHAT. ClloKEeHHE MepeMeIIeHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE NMPSAMOJIUHENHOE IB)KEHHE. 3aBUCUMOCTh KOOP/IMHAT,
CKOPOCTH, YCKOPEHUS U IIyTH MAaTePUATIBLHON TOYKHU OT BPEMEHU U X IPaPUKH.

CBobosnHOe maseHue. YCKOpeHHe cBOOOAHOro mnajaeHus. JIBrkeHue Tena, OpOIIEHHOTrO
MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJUHAT, CKOPOCTH M YCKOPEHUSI MaTePUATBLHON TOUKU
OT BpEMEHH U UX TpaduKu.

KpuBonunerinoe neuxeHue. /[BmkeHrne MaTepuaibHOM TOYKH MO OKPYKHOCTU. YTJIOBast U
nuHeiHast ckopocth. Ilepuox u yacrota obOpamieHus. LleHTpocTpemuTensHOe (HOpMaNbHOE),
KacatelibHOE (TaHT€HIIMAIBHOE) U TIOJTHOE YCKOPEHHE MaTepUATIbHOU TOUKH.

TexHnueckue yCTpPOHMCTBA M TEXHOJOTMYECKUE IMPOLECCHl: CIHAOMETP, JABUKEHHUE
CHapsIOB, LIETHBIC, IIECTEPEHYATHIC U PEMEHHBIE TIEpeIaud, CKOPOCTHBIE TU(THI.

Jemoncmpayuu.

Mopaenb cucteMbl 0TCUéTa, UUTFOCTPAIIHS KHHEMAaTUUECKUX XapaKTEPUCTHK JBUKEHUS.

CriocoOsI uccie1oBaHuUs IBHKEHUH.

Wnmroctpanus npeaenbHoro nepexoaa U M3MepeHue MTrHOBEHHONH CKOPOCTH.

[IpeoOpazoBaHue ABUKEHHM ¢ UCTIOIB30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3/IyXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Habmoienue aBrkeHus Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

HampaBnenue ckopocTu npu ABMKEHUHN TIO OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoil CKOPOCTH B PETyKTOPE.

CpaBHeHHE MyTeH, TPAEKTOPHH, CKOPOCTEH MBUKEHUSI OJHOTO M TOTO e TeJla B PA3HBIX
cUCTEMax OTCYETa.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, npaKmMuUKym.



N3yueHne HepaBHOMEPHOTO IBUKEHUS C 1IEJIbIO OMPEEICHUS MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHUs TMpU OPSIMOJIMHEMHOM pPaBHOYCKOPEHHOM JBMXKEHUU 10
HAKJIOHHOM IJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUXKEHUU.

N3mepenue yckopenusi cBOOOIHOTO MafeHus (PeKOMEHI0BaHO UCIIOIb30BaHKE IU(PPOBOIA
nabopaTopun).

W3yyenue npuxeHus teia, OpolIeHHOro ropu3oHTanbHO. [IpoBepka runoressl o mpsiMoin
MPONOPIUOHAIBHON 3aBUCUMOCTH MEX/1Y JAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTHIO TeJa.

N3yueHne nBUKEHU Teja M0 OKPYKHOCTH € IMTOCTOSIHHOM 110 MOJLYJIHO CKOPOCTBIO.

UccnepoBanue 3aBUCUMOCTH TMepuoja OOpalieHUs: KOHUYECKOrO0 MAasTHHUKAa OT €ro
[apaMeTpoOB.

Tema 2. lunamuxa.

[IepBeiit 3akoH HeroToHa. MHEpumanbHble cucTeMbl OTcYETA. [IpUHINIT OTHOCUTEIBHOCTH
["anunes. HemnepuuanbHble CUCTEMBI OTCUETA (ONPEAETIECHUE, IPUMEDHI).

Macca tena. Cuna. [IpuHIUI cyneprno3uiuy Cuil.

Bropoii 3akoH HproTOHA 1151 MaTEpUAIBHON TOYKH.

Tpertnii 3akoH Hpr0TOHA 1151 MaTepUaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MACCHI.

Cuna T1spKecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TMAaJeHUS OT BBICOTHI HaJ
MOBEPXHOCTHIO IUIAHETHI M OT Teorpaduueckoit mupoThl. JIBI)KEHHE HEOECHBIX Tl U HX
crnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKYIIErocs ¢ yCKOPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHUsS] CKOJBXKEHUS W CHJIA TPEHUS IIOKOS.
Koadpdurment tpenuns. Cuiia CONMPOTHBIICHUS TPU JABWKCHHH TeJa B KHUJIKOCTH WIM Tasze, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KCHHUSI.

HNasnenue. I'mapocrarnueckoe gasieHue. Cuna Apxumena.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLECCHl: MOJIIMITHUKH, JIBUKCHHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HalGmronenue aBuKeHUs TE B MHEPIHAIBHBIX M HEMHEPIUATBHBIX CUCTEMAaxX OTCUéTa.

[IpuHUUIT OTHOCUTENBHOCTH.

Kadenne nByX HUMIMHIPOB WM IAPOB Pa3HOM MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHME paBHOACHCTBYIOIIEH MPUITOKEHHBIX K Ty CHJI C IPOU3BEICHUEM MaCChI TeJla
Ha €ro yCKOPEHHE B MHEPLHMAIBHONU CUCTEME OTCUETA.

PaBeHCTBO CcHJI, BOSHUKAIOIIUX B PE3YJIbTaTe B3aUMOJICHCTBUS TEII.

N3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec tena npu ycKopeHHOM NOABEME U MAJICHUU.

[HenTpoOE)KHBIE MEXAHU3MBI.

CpaBHeHME CHUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIBKECHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMUKyMm.

N3mepenue paBHOACHUCTBYIONIECH CUIT PU ABMKEHUU OpyCKa MO HAKJIOHHOM IIIOCKOCTH.

[IpoBepka THUMOTE3bl O HE3aBUCHUMOCTH BPEMEHH MBIKCHHS OpyCKa IO HaKJIOHHOMN
MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

UccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIUX B MPYKHHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenne nBMKEHUS CUCTEMBI TEJI, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHi OJIOK.

N3mepenune kodpduiueHTa TpeHus Mo BEIUYUHE YIIIOBOTO KO GUIIMEHTA 3aBUCUMOCTH
Fu(N).

HccnenoBanme aBuKEeHHS Opycka IO HAKIOHHOW IUIOCKOCTH C TIEPEMEHHBIM
KO3 (HUILIUEHTOM TPEHHUSL.



N3yueHne nBrkeHUs rpysa Ha Bajly C TPEHHEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpOE Temno. [locTynarenbHOe U BpalaTeabHOE JABHKEHUE TBEPAOTO Tea.
MoOMEHT cuiibl OTHOCUTENBHO OcH BpaiieHus. [lnedo cunbl. CinoxkeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxkecTu Tena.

YcnoBus paBHOBECUS TBEPAOTO Tea.

YcroitunBoe, HEyCTOMYHMBOE, OE3pa3InYHOE PABHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIITEHH, CTPOUTEIIbHBIN
KpaH, peléryaTble KOHCTPYKIIMH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot, npaKMUKym.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOrO TEIA, UMEIOLIETO OCh BPAILICHUS.

KoHctpynpoBanye KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yueHnne ycTOMYNBOCTH TBEPAOTO TEJIA, UMEIOILETO IUIOMIAIb OIIOPBI.

Tema 4. 3akonwvl coxpanenus 6 mexanuxe.

NMmynec MarepuaabHOM TOYKH, CUCTEMBI MaTe€pUabHBIX TOYEK. LIeHTp macc cucremsbl
MaTepualbHbIX TOUeK. Teopema 0 JBUKEHUHU LIEHTPa Macc.

NMitynbc cuiibl 1 M13BMEHEHUE UMITYJIbCA TENIA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktnBHOE NBHKEHUE.

MomeHT uMiynbca MaTepuanbHOM Toukd. [lpeacraBieHne O COXpaHEHMHM MOMEHTA
MMITYJIbCa B LEHTPAJIBHBIX MOJIAX.

PaGora cunbl Ha MajgoM U Ha KOHEYHOM NepeMenieHud. ['paduyeckoe mpeacTaBieHUE
paboTHI CHUJIBI.

MoIHOCTD CHIIBI.

Kunernueckas sHeprusi marepuajibHoil Touku. TeopemMa 00 M3MEHEHWHM KMHETUYECKOU
SHEPrUU MAaTEPUAIBHON TOUKHU.

[ToTrennmaneHple M HENOTEHIMAIBHBIE cuibl. [loTeHnnaneHas sHeprus. lloreHnmnanbHas
SHEPrus yrpyro 1eopMHpPOBaHHOM NpyXHHBL [loTeHLManbHas SHEPrHsl Tesla B OJAHOPOIHOM
rpaBUTAMOHHOM IToJie. IloTeHnuanbHass SHeprus Tena B TPABUTALMOHHOM I10JI€ OZHOPOJHOTO
mapa (BHyTpHU U BHe 11apa). Bropas kocMuueckas CKopocTb. TpeThsi KocMU4ecKasi CKOPOCTb.

CBs13p paOOTHl HEMOTEHUUAIBHBIX CHJI C U3MEHEHUEM MEXaHWYECKOW SHEPruu CUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPT M.

Yipyrue n Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymum ains uaeanbHON JKUIKOCTH KaK CIEICTBUE 3aKOHA COXPAHEHHUS
MEXaHUYECKON YHEPTUU.

TexHnueckue yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: IBMKCHHUE PAaKeT, BOJOMET,
KONEP, NPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE NBMKEHUE.

H3MepeHne MOIITHOCTH CHUJIBI.

V3MeHeHMe sHEepruu Teja MpU COBEPILIEHUH PadOThI.

B3anMHbIe npeBpalleHnss KHUHETUYECKON M MOTEHIMAIbHOM SHEPIHil NpU JEWCTBUU Ha
TEJIO CHJIBI TSKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepTUH TIPU CBOOOTHOM TaJICHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxym.

N3mepenne nmnyiibca Teaa o TOPMO3HOMY ITyTH.

W3mepeHue cuibl TSATH, CKOPOCTH MOJIENN AIIEKTPOMOOHIIS M MOIITHOCTH CHJIBI TSTH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA Tela C UMIYJILCOM CUJIBL.



HccnenoBanue coxpaHeHUs: UMITyJIbCa PU YIPYTOM B3aMOJEHCTBUH.

N3mepenne KNHETUYECKOM YHEPTUHU Tejla [0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHS MOTEHIIMAIbHOM SHEPTUU NPYKUHBI C paOOTOM CHUJIBI TPEHUS.

Omnpenenenne pabOTHI CHIIBI TPEHUS MPH IBMKCHUH TEJIa N0 HAKJIOHHOH IJIOCKOCTH.

Pasznea 3. MoJsiekyasipaasi pu3uKa U TEPMOJUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUl.

OcCHOBHBIE TOJIOKEHHUSI MOJICKYJsIpHO-KuHeTHYecko Teopur (MKT), ux ombiTHOE
obocnoBanue. uddysus. bpoyHoBckoe nBmxeHue. XapakTep IBI)KEHUS U B3aUMOJICHCTBHA
YyacTUIl BeliecTBa. Mojiesii CTpOSHHUsI Ta30B, KHUAKOCTEH U TBEPIBIX Tel U OOBSICHEHUE CBOWCTB
BEIIIECTBA HAa OCHOBE A3TUX Mojenei. Macca u pa3mepbl Mosiekysn (aromoB). KommuuectBo
BewectBa. [locTostHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u crocoOwl €€ m3mepenus. lllkamna TemmnepaTtyp
Lenbcus.

Mognens wuJeanbHOIO Ta3a B MOJIEKYJISIPHO-KMHETHYECKOW TEOPUHM: YacTHILbl Trasa
JBUKYTCSl XaOTUYECKHU U HE B3aUMOJACHCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHHe MenpaeneeBa—Kameiipona. AOcConroTHas TeMIieparypa
(wkanma temmneparyp KensBuna). 3akon Jlamprona. M3omporecchl B HOEaIbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | 'paduyeckoe nmpeacTaBieHne H30MPOLECCOB: U30TEPMa,
n30Xxopa, n3odapa.

CBsi3p MEXJy [JaBICHMEM U CpeAHEH KUHETUYECKOM »SHepruedl MoCTyNnaTelbHOIo
TEIUIOBOTO JBMKEHHUS MOJIEKYJ UACATbHOr0 Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOW TEOpUU HJI€aTbHOIO ra3a).

Csi3p  aOCONIOTHOM  TemIlepaTypbl TEPMOJAMHAMUYECKOM CHUCTEMBI CO CpeIHei
KMHETUYECKOW SHEprueil MoCTyNnaTeIbHOro TEIIOBOrO IBUKEHUS €€ YaCTHUIL.

Texnuyeckue yCTpPONCTBA M TEXHOJOTHYECKHE IMPOILIECCHI: TEPMOMETP, OapoMeTp,
IIOJIyYEHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Monenu 1BUKEHUS 4aCTHUI] BEIIECTBA.

Mogens OpOyHOBCKOTO JBH)KEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOT'O IBHKEHUS.

Juddyzus xxuakocreit.

Mogens onbita llTepHa.

[IputspkeHne MOJIEKYII.

Monenu KpucTaNInYecKuX PeIéToK.

Habmtonenue u ncciegoBaHue H30IpoIECCOB.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomel, npakmuxym.

HccnenoBanue npolecca yCTaHOBJIEHUS TEIIOBOTO PABHOBECHS ITPH TETIJIO00MEHE MEXK Y
ropsiuei ¥ X0JO0JIHOW BOJOM.

N3ydenne wn30TEpMHUUECKOro Imporecca (PeKOMEHAO0BAHO HCIOJIb30BaHUE IUBPOBOH
nabopaTopun).

N3ydeHne n30XOpHOro Iporecca.

N3yyenne n3obapHoro mnpoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennoevie maumiunbi.

Tepmomunamuueckass  (TJ[) cucrema.  3amaHwe  BHEMIHUX  YCIOBUH  JUIA
TEPMOJMHAMUYECKON CcUCTeMbl. BHemnHume w  BHyTpeHHue mapamerpsl. [lapamerpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHUE 3HAUECHUS BEJIMUMH, OIMCHIBAIOIINX €€ COCTOSHUE Ha
MHUKPOCKOITUYECKOM YPOBHE.

Hynepoe Hagano tepmoauHamuky. CaMOIIpon3BOJIbHAs PElaKCcallis TEPMOJIUHAMUYECKOM
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uacalbHOrO raza B TEPMOAMHAMHUKE — CHUCTEMAa YpPAaBHEHUH: YypaBHEHHE
MenneneeBa—KnaneiipoHa U BbIpaXeHUE ISl BHYTPEHHEW SHEPruM. Y CIOBUS NPUMEHHMOCTH



9TOM MOJENM: HU3Kasg KOHLEHTpauus YAacTHIl, BBICOKME TeMmmeparypsl. BelpaxkeHue mis
BHYTPEHHEHN SHEPTUU OJJHOATOMHOTO UCAIIbHOTO ra3a.

KBazucrarnueckue u HeCTaTH4ECKUE IPOLIECCHI.

OnemeHTapHas paboTa B TepMOANHAMUKE. Bbrancienue paboTel o rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya kak cnoco0 W3MEHEHHS BHYTPEHHEH HHEPIUU TEPMOJMHAMUYECKOMN
cuctembl 06e3 coBepieHus padboTsl. KoHBeKIUs, TEMI0ONPOBOJHOCTD, U3TyUCHHE.

KomnuectBo Ttemnorsl. TemnoéMKoOCTh Tena. YelnbHas W MOJISIpHAs TEIIOEMKOCTH
BEILECTBA. YpaBHeHHE Mailepa. YenbHas TeEIJIOTa CropaHus TomuiMBa. Pacuér konmuecTBa
TEIUIOTHI NpH Terutonepenayue. [lonstue o0 anuadaTHOM mporecce.

[lepBriii 3aKk0oH TepMoauHAMHUKU. BHyTpeHHss sHeprus. KoauuecTBo TemnoTsl U padora
KaK MEpbl U3MEHEHHUs BHYTPEHHEH SHEPTUU TEPMOIUHAMHYECKON CUCTEMBI.

BTopoil 3akOH TEpMOJIMHAMHMKHM I PABHOBECHBIX IPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOH CHCTEMBI NMPOXOAMT EIMHCTBEHHas aauabarta.
AOGcomoTHas Temneparypa.

BTopoii 3ak0H TepMOAMHAMUKH 11 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO II€peaTh
TEIUIOTY OT Ooliee XoJMOoAHOTO Tena kK Oonee Harperomy 60e3 komnencauuu (Kmaysuyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLECCOB.

[Tpuniune! geiictBus TeraoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenue KII. [ukn Kapno.

DKOJIOTMYECKHUE aCIEKThl UCIOIb30BaHMs TEIJIOBBIX ABUraTeneil. TemioBoe 3arps3HeHne
OKPYXaIOIIEH CPedbL.

TexHuueckue ycTpoicTBa U TEXHOJOTMUECKHE MPOLECChl: XOJIO0AUIbHUK, KOHAUIIMOHED,
TU3CNBbHBIA ¥ KapOIOpaTOPHBIN JIBUTATENH, TapoBas TypOWHA, MOJYyYEHHE CBEPXHHU3KUX
TEMIIepaTyp, YTWUIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJb30BAHUEM TEIUIOBOIO Hacoca,
YTHIU3AIHS OMOOPTaHUYECKOTO TOTUIMBA JIJIsl BRIPAOOTKU «TEIUIOBOW» U DJIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue TemmnepaTypsl IpU ainadaTHueCKOM pacIMpEHUH.

Bo3aymHoe orauso.

CpaBHeHHE YJeIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHHsI BHYyTPEHHEN SHEPTUu.

WccnenoBanue aguabaTHoro mporecca.

KommnbrorepHbie MOJENH TETJIOBBIX IBUTaTENEH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npakmuxym.

N3mepenne yaenbHOM TEIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aanabaTHOro mnporecca.

N3yyenne B3auMOCBSI3U SHEPTUU MEXKMOJIEKYJIIPHOIO B3aUMOJIEHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoowvl.

[TapooOpa3zoBanue u KoHAeHcanus. lVcmapeHne U KuleHHe. YJelbHas TerioTa
napooOpa3zoBaHusl.

Haceiiennsle 1 HeHachbllleHHble mMapbl. KadyecTBeHHass 3aBUCUMOCTH IUIOTHOCTH U
JABJICHUsI HACBIIIEHHOIO Mapa OT TEMIEepaTypbl, UX HE3aBUCHMOCTbh OT 00BbEMa HACBHIIIEHHOIO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT JABJIEHUS B KUJIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépmoe Teno. Kpucrammmueckue u amopdHbIe Tena. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
[TnaBnenue u kpuctauuzanus. Y aenpHas TerioTa miaasienus. CyonuManus.

Hedopmaruu tBEpaoro Tena. Pactsokenue u cxarue. Casur. Monyns HOnra. Ilpenen
yOpyrux aedopmanui.

TemnoBoe pacmmpeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE U JTMHEHHOE pacIlIupeHHe.
AHTapMOHHM3M TEIJIOBBIX KOJeOaHUI YacTHIl BEIIECTBA KaK IPUYMHA TEIUIOBOTO PaCIIuPEHUS Tel



(Ha KaYECTBEHHOM YPOBHE).

[TpeoOpa3oBanue sHeprun B (ha30BBIX MEPEXOax.

VYpaBHeHHE TEIIOBOIO OaaHca.

[ToBepxHOocTHOE HaTsDKeHHE. KoadduiimeHT moBepXHOCTHOTO HaTsbKeHUs. Kamuisipabie
ABJIeHUs. JlaBieHue 1101 HCKPUBIEHHON OBEPXHOCTHIO xkuakoctu. @opmyina Jlamaca.

TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKHE IIPOLECCHI: JKHUJIKHE KPHUCTAJLIBI,
COBPEMEHHBIE MAaTEPHAJIBI.

Jemoncmpayuu.

TemnoBoe pacmupenue.

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenne. Kunenue npu NOHMKEHHOM JaBJICHUH.

W3mepenue cuiibl MOBEPXHOCTHOTIO HATSKEHUS.

OnBITEI ¢ MBUIBHBIMU IUIEHKAMU.

CmaunBaHue.

KanuisipHele siBieHus.

Mopenn HEHBIOTOHOBCKOM KMJIKOCTH.

CrniocoObl U3MepeHUs BIaXKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJIICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buapr nedopmariuii.

HabGurotenne Maibix gedopMaruii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomut, npaKmuKym.

N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

W3mepenue yaenbpHON TENIOTHI IUIABICHMS JIbJA.

N3yueHne cBOMCTB HACBIIEHHBIX [1apOB.

W3mepenue abCoIIOTHOM BIQXKHOCTH BO3/1yXa M OLICHKA MacChl IapoOB B IIOMEILEHUH.

N3mepenue ko3 uirieHTa moBEpXHOCTHOTO HATSHKECHUSI.

N3mepenune monyns OHra.

Hccnenoanue 3aBUCUMOCTH iehopmaniny pe3suHOBOro o0pasia OT NPUIOKEHHON K HEMY
CHJIBI.

Pasnen 4. DiekTpoanHaMuKa.

Tema 1. Inexmpuueckoe noie.

DnexTpu3anus Tel U e€ NposBIEHUS. DNeKTpudeckui 3apsa. [[Ba Buaa 3IeKTpUUEeCcKUX
3aps0B. [ IpoBOIHUKY, TUANEKTPUKH U IOJIYTIPOBOJHUKH. DJIEMEHTAPHBIHN JJIEKTPUUYECKUH 3apsi.
3aKOH COXpaHEeHMsI dJIEKTPUUECKOTO 3apsiia.

Bsaumonericteue 3apsnos. Todyeunsie 3apsaabl. 3akoH Kynona.

OnexTpuueckoe nojie. Ero aelictBrue Ha 31€KTpUUECKUE 3apsIbl.

Hanpsok€nnocts anexTpudeckoro mois. IIpoOGHbiit 3apsia. JluHMM HanpskEHHOCTH
aneKTprudecKkoro nosst. OgHOPOIHOE FNEKTPUUECKOE TTOJIE.

[loTeHIMaTBHOCTD 2JIEKTPOCTATUUECKOTO MOJIA. Pa3HOCTh MOTEHIMAIOB U HAINPSIKEHUE.
IToTreHumanbpHas 3HEPrus 3apsiaa B AIEKTPOCTATUYECKOM ToJIe. [[oTeHnmnal 3J1eKTpoCTaTHYECKOTO
noJisl. CBsA3b HANPSDKEHHOCTH TOJS M PA3HOCTH MOTEHIMAIOB Ul AJIEKTPOCTaTUYECKOTO OIS
(KaK OTHOPOAHOTO, TAK U HEOJHOPOIHOIO).

[TpyHIMI Cyneprno3uIUK dJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apsikeHHOU cdepsl. [lone paBHOMEpPHO
3apspkeHHOro mo o0wémy mapa. [lonme paBHOMEpHO 3apsKEHHOM OECKOHEYHOM IUIOCKOCTH.
KapTrHbl mMHMI HANPSy)KEHHOCTU ATUX TOJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpoBOAHMKY B 3JIEKTPOCTATUUECKOM T0JIE. Y CJIOBHE PaBHOBECHS 3aps10B.

JIMDIIEKTPUKH B JJIEKTPOCTATUYECKOM IOJI€. J(M3IeKTpruecKkast IpOHUIIAEMOCTh BELIECTBA.

Kongencarop.  OneKTpo€MKOCTb  KOHJEHCAToOpa.  DJIEKTPOEMKOCTb  IIOCKOTO
KOH/JIEHCATOopa.

[TapamenpHoe  coenuHeHue  KOoHAeHcatopoB.  IlocienoBarenpbHOE — COCAMHEHUE
KOH/JIEHCAaTOPOB.



DHeprus 3apsKEHHOr0 KOHACHCATOopa.

JIBr>KeHuUe 3apsyKeHHON YacTHUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuyeckue ycTpoWCTBAa U TEXHOJIOTMUYECKUE MPOLECCHI: AIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJIEHHE JJIEKTPONPHOOpPOB, KOHAEHCATOPHI, TE€HEPATOp
Ban ne I'paada.

Jemoncmpayuu.

Y CTpoicTBO M MPUHIUIT JECHCTBUS AJIEKTPOMETPA.

DNEKTPUUECKOE M0JI€ 3apsSyKEHHBIX ILIAPUKOB.

DIEKTPUUECKOE MOJIe IBYX 3apSKEHHBIX ITACTHH.

Monens anekTpocTaTuaeckoro reaeparopa (Ban ne I'paada).

[IpoBOAHMKY B 3JIEKTPUUECKOM TIOJIE.

DnexTpocTaTUuecKas 3aluTa.

YCTpolcTBO M IEMCTBUE KOHJAEHCATOPA IMTOCTOSIHHOM U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JJIEKTPOEMKOCTU IUIOCKOTO KOHJEHcaTopa OT IUIOIIAAY IUIACTHH,
pPacCcTOSHUS MEXTy HUMU U AUDJICKTPUUECKOIN MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTo oIS 3apsKEHHOT0 KOHAEHCaTopa.

3apsiaka U pazpsiaKa KOHACHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomel, npakmuxym.

OrneHka cu B3aUMOJICHCTBHS 3apsKEHHBIX Tell.

Habnronenne npeBpaieHust SHEPTHH 3apsHKEHHOT0 KOHICHCATOPa B SHEPTUIO U3ITYUYCHUS
CBETOJINO/IA.

N3yyenue nporekaHus ToKa B LIETIH, COJIEprKaIle KOHAeHCaTop.

Pacnipenienienrie  pa3HOCTH TOTEHUUANOB (HANpsDKEHHS) TMPH  OCIEAOBATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOpA Yepe3 Pe3nucTop.

Tema 2. ITocmosannwlit 3neKmpuvecKuil mox.

Cuiia Toka. [TocTossHHBIN TOK.

VYcnoBus CylIeCTBOBAHUS TOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. MCTOYHMKM TOKa.
Hanpsoxenue U u OJ1C €.

3axon OMa 11 ydacTKa Lemnu.

DNEeKTpUYECKOe  CONPOTHUBJICHHE.  3aBUCUMOCTb  CONPOTUBIEHUS  OJHOPOIHOTO
IPOBOJAHMKA OT €ro JUIMHBI W IUJIOLIAAM TONEPEYHOro CEYEHHUs. YJIeNbHOE CONpPOTHBIICHHE
BEILECTBA.

[TocnenoBarenbHOe, NapajulebHOE, CMEIIAHHOE COEIUHEHHE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pa6ora anekrpuyeckoro Toka. 3akoH J[xoyns—JIenna.

MOMHOCTB 3EKTPUUYECKOTO TOKA. TermnoBas MOLUIHOCTb, BbIIETsIEMast Ha PE3UCTOPE.

OJIC u BHyYTpeHHEE COINPOTHBJICHHE HCTOYHUKA TOKa. 3akoH Owma I TOJHOMN
(3aMKHYTOM) 2NIeKTpHUecKoi enmu. MoIHOCTh UCTOYHUKA ToKa. KOopoTkoe 3aMbIkaHHe.

Konznencarop B 1ienu nocTOSIHHOTO TOKa.

TexHuueckue yCTpPONCTBA M TEXHOJOTHYECKUE IMPOIECCHl: aMIEPMETP, BOJIBTMETD,
peocTar, CYETUHK MIEKTPUIECKON SHEPTIHH.

Jemoncmpayuu.

N3mepenne critbl TOKa U HAPSDKCHHS.

UccnepoBanue 3aBUCMMOCTH CHJIBI TOKAa OT HANPSDKEHUS IS PE3UCTOpA, JIaMITbI
HaKaJMBaHUS U CBETOAMOA.

3aBUCHMOCTh COINPOTHUBJICHUS LUIUHAPUUECKUX IPOBOJHUKOB OT JJIMHBI, TUJIOLIATA
MOTIEPEYHOI0 CEUEHUsI U MaTepHuaa.

UccnegoBanue 3aBUCUMOCTH CHUJIbI TOKA OT CONPOTUBJIEHUS TPU TOCTOSSHHOM
HaIpsKECHUH.

[Ipsimoe uzmepenune IJC. KopoTkoe 3aMmblkaHHE TaIbBAHUYECKOTO 3JIEMEHTA U OLICHKA
BHYTPEHHETO COTIPOTUBIICHUS.



Cnioco0sI coeTMHEHUST ICTOYHUKOB Toka, DJIC OGaTtapeid.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXAY MOJF0OCAMU HCTOYHUKA TOKA OT CHUJIBI TOKA
B LICTIH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxym.

HccnepoBanue cMEIaHHOTO COEMHEHHUS PE3UCTOPOB.

W3mepenue yaenbHOro COpoTUBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIIPSHKEHUS AJIs JIaMITbl HAKaJIUBaHUS.

VBenuueHue npejesna u3MepeHust amnepMmerpa (BoJIbTMETPA).

N3amepenne 3/IC u BHYTpEHHETO COPOTUBIICHHS UCTOYHUKA TOKA.

Hccnenosanue 3asucumoct 3/1C rabBaHMUECKOT0 JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH OTEHLMAIOB MEX Y MOJIF0OCAMU HCTOYHUKA TOKA OT CHUJIbI TOKA
B LICTIH.

HccnenoBanue 3aBUCMMOCTH IOJIE3HON MOLTHOCTY UCTOYHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DnexTpuueckas NIPOBOAMMOCTb pPAa3IUYHbIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METALUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOIUMOCTb.

DneKkTpruyecKkuil TOk B Bakyyme. CBONCTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W IPUMECHAs MPOBOJUMOCTH IOJIYIPOBOJHHUKOB.
CsoticTBa p—N-nepexona. [lonynpoBogHUKOBBIE TPHUOOPHI.

DNEeKTPUUECKUH TOK B 3JIEKTPOJUTAX. DJIEKTPOJIUTUYECKAs TUCCOLMALUA. DIIEKTPOJIN3.
3akonbl Dapazes A 3IEKTPOIIn3a.

OnekTpuueckuid TOK B razax. CaMOCTOSITENBHBIM M HECaMOCTOSITENbHBIN paspsa.
Pa3znuuHble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue ycTpoWcTBa U MPAKTUUYECKOE MPUMEHEHHE: Ta30pa3psiHble JIAMIIBL,
ANIEKTPOHHO-Ty4YeBasi TpyOKa, MOIYMPOBOIHUKOBBIE MPUOOPHI: AUOA, TPAH3UCTOP, (POTOAUOM,
CBETOJIMOJI, TallbBaHWKA, paUHUPOBAHWE MEAM, BBIIUIABKA QJIIOMHHHS, 3JIEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTD CONIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

3akoHbl d5ekTpoausa Papazes.

HckpoBoli pa3psaa 1 NpOBOAUMMOCTb BO3IyXa.

CpaBHEeHHE IPOBOUMOCTH METAJIJIOB U MTOJIYyIIPOBOJIHUKOB.

OAHOCTOPOHHSISI MPOBOUMOCTD JHO/A.

Yuenuueckuii skcnepumenm, nabopamopusvie padbomot, npaKmMuUKym.

HabGmronenue snexrpomnusa.

N3mepenue 3aps1a 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COTIPOTUBIIEHUS! TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BOJIIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3nyecKuil NPaKTHKYM.

Crnioco0b1 n3MepeHus: GU3NIECKUX BEJTMUUH C UCIIOJIb30BaHNEM aHAJIOTOBBIX M LIU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MepeHMid  ¢u3uueckux BenuuuH. OIleHKa TpaHuIl
MTOTPEUIHOCTEM.

IIpoBeneHne KOCBEHHBIX HM3MEpPEHHM, MCCIEOBAaHUN 3aBHCHUMOCTEH (DU3MUYECKHX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX T'MIOTe3 (BBIOOP M3 paboT, OMHMCAHHBIX B TEMaTHYECKHX
paszenax «Y4eHU4eCKUil SKCIIEPUMEHT, Ja00opaTOpHbIe paboThl, TPAKTUKYMY).

MexnpeameTrHblie CBSI3H.

Nzyuenue kypca pusnku yriyonéHHoro ypoBHs B 10 kiacce oCylecTBIsETCS C yUETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcaMud MaTeMaTUKH, OWOJIOTUH, XHMHH,



reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, C6A3AHHbLIE C USYYCHUEM MEMO008 HAYUHO20
nO3HaHuA: sBIICHUE, HayuyHbId (akT, runoresa, (GuU3MYecKas BeIMYMHA, 3aKOH, TEOpHs,
HAOJII0JIEHUE, SKCIIEPUMEHT, MOJAEIMPOBAHUE, MOJIENb, U3MEPEHUE, MOIPEIIHOCTH U3MEPEHUH,
U3MepHUTENIbHBIE TIPUOOPHI, LU poBas 1abopaTopusl.

Mamemamuka: penieHne cucTeMbl ypaBHeHHWH. JluneitHas QyHKuus, mapabona,
runepooa, ux rpaduku u cBoiicta. Tpuronomerpudeckue GyHKIHUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOpHI M MX NPOEKIMU Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

Buonozusa: Mexannieckoe JIBKEHHUE B KUBOU mpupoje, muddysusi, 0CMOC, TeII000MEH
JKUBBIX  OpraHU3MOB, TCIUIOBOE  3arpsA3HEHHE  OKPYXKAIOWIEH  Cpelpl,  yTWIN3aLUA
OMOOPTaHUYECKOT0 TOIUIMBA IS BBIPAOOTKH «TEIUIOBOM» U DJIEKTPOIHEPrHH, MOBEPXHOCTHOE
HATSHDKCHHUE U KalTWJUIIPHBIE SIBJICHUS B IPUPOJE, SICKTPUYECKUE SIBJICHUS B )KUBOM NPUPOJE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MOJIy4YeHUEe HAaHOMAaTEPUAIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEII, KUAKOCTEH U
ra3oB, JKUJKWE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAIOB, 3JEKTPOIMTUYECKAs
JUCCOLMAaLNs, TaJlbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue JBIXKEHUI € MCIOIb30BAaHUEM MEXAHU3MOB, YUET CYyXOro
U OKUJKOTO TPEHHUS B TEXHHUKE, CTaTUUECKUE KOHCTPYKIMHM (KPOHILITEHH, peréryaTbie
KOHCTPYKIIMH), UCII0JIb30BaHHE 3aKOHOB COXPAHEHUS] MEXaHUKU B TEXHHUKE (TUPOCKOII, BOAOMET
U Jpyrue), JBUTaTelb BHYTPEHHEIO CropaHus, mHapoBasi TypOWHa, OBITOBOM XOJOJWJIbHUK,
KOHIMIIMOHEP, TEXHOJOTMU IIOJIy4eHHUs COBPEMEHHBIX MAaTEpHUajoB, B TOM  4YHCIE
HAaHOMATEepHaJlOB, M  HAHOTEXHOJOTWM,  D3JEKTPOCTaTHYeCKas  3alluTa,  3a3eMJICHHE
3JIEKTPOIIPUOOPOB, Ta30pa3psAHbIC JAMIIbI, IOJYITPOBOIHUKOBBIE IPUOOPHI, FaJIbBAHUKA.

11 KJIACC

Pasnen 4. DiekTpoanHaMuKa.

Tema 4. Maznummnoe none.

B3anMopneicTBre MOCTOSHHBIX MAarHWTOB M IIPOBOJHUKOB C TOKOM. MarHuTHOE IHOJIE.
Bekrop marHuTHOM MHAYyKUMK. [IprHIMI Cyneprno3uuuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
WHIYKITUU.

MarHuTHO€E 1o0Jie MPOBOJHUKA C TOKOM (TPSMOro MPOBOJHHMKA, KATYIIKH U KPYTrOBOI'O
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb.

Cuna JlopeHia, e€ HampaBlieHHWE€ W MOJYJb. JIBWKEHHE 3apsyKEHHOM YacTUIIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

MarnuTHoe nosue B Benectse. eppoMarHeTUKH, Iapa- U TNaMarHeTUKH.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IPOLIECCHI: IPUMEHEHUE IMOCTOSHHBIX
MarHuToOB, 3JIEKTPOMATHUTOB, TECTEP-MYJbTUMETP, AJIEKTpoABHUraTenb SAkodu, yckopuTenu
JJIEMEHTAPHBIX YaCTULL.

Hemoncmpayuu.

KaptuHa nuHMIA WHAYKIUM MarHUTHOTO TOJS MOJOCOBOTO M MOJKOBOOOPa3HOrO
ITOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMII MarHMTHOM MHIYKIMHM TOJSL JUIMHHOTO MPSIMOTO TPOBOAHUKA U
3aMKHYTOT'O KOJIBIIEBOTO IIPOBOJHUKA, KATYIIKH C TOKOM.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrmepa.

JerictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

Habuntoienue ABM>KeHUS My4yKa 3IEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMnD AeCTBUS ANEKTPOU3MEPUTEIBHOTO IPUOOPa MArHUTOIIEKTPUUECKOI CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, npaKmMuUKym.



HccnegoBanne MarHUTHOTO MOJISL TOCTOSIHHBIX MAarHUTOB.

HccnenoBanmne cBOKCTB (heppoOMarHeTHKOB.

WccnenoBanue 1eicTBUS NOCTOSIHHOTO MarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Amnepa.

N3yueHune 3aBUCMMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

OrnpesenieHre MarHUTHOM MHAYKIIMU HA OCHOBE MU3MEPEHHUS CHIIbI AMIiepa.

Tema 5. Inekmpomaznumnan uHOYKYuA.

SIBnenue 3neKTpOMarHUTHON MHAYKUMU. [loTOk BexkTOpa MarHUTHOM MHAYKIMH. DJ(C
WHIYKIMU. 3aKOH JIEKTPOMAarHuTHON nHAyKuu @apazaes. BuxpeBoe anektpuyeckoe mosie. Toku
dyxo.

O/IC nHAYKIMHY B IPOBOJHUKE, JBUKYIIEMCS B OJTHOPOJIHOM MarHUTHOM I10JI€.

IIpaBuio JleHna.

NunyktuBHOCTh. KaTymka WHIYKTHBHOCTM B LENHU IIOCTOSIHHOTO TOKa. SIBieHue
camouHaykiuu. 9J1C caMOMHAYKLINN.

DHeprusi MarHUTHOTO MOJISl KATYLIKHA C TOKOM.

DNeKTPOMarHuTHOE ToJIE.

TexHuueckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IMPOLIECCHl: HMHAYKIMOHHAs II€Yb,
COJICHOM/I, 3aIMTa OT 3JIEKTPU3ALMH TEJ MIPU IBUKEHUU B MATHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

HaGimrotenne SBiICHHSI 3JICKTPOMArHUTHON HHTYKITUH.

Uccnepoanue 3aBucumoct DJIC HMHOYKUMH OT CKOPOCTM M3MEHEHUS MAarHUTHOTO
MOTOKA.

IIpaBuio Jlenua.

[Tagenre MarauTa B aIIOMUHUEBOM (MeqHOMN) TpyOe.

SIBneHne caMOMHAYKIUU.

Uccnenosanue 3asucumoctd J/]C caMOMHAYKIMHU OT CKOPOCTU U3MEHEHUSI CUJIbl TOKA B
LEIH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npakmuxym.

UccnenoBanue sSiBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Ornpenenenne UHIYKIIMA BUXPEBOT'O MAarHUTHOTO TIOJIA.

UccnenoBanue sSBIE€HUS CAMOMHIYKIIHH.

COopka MoieNu AIEKTPOMArHUTHOT'O TeHEpaTopa.

Pa3pnen 5. KosieGannsi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebartenbnas cuctema. CBOOOAHBIE KOEOAHMUS.

l'apmonnueckue  konebanus. KuHemartmdyeckoe UM =~ JUHAMHYECKOE  ONMCAHHE.
DHepreTuyeckoe onrcaHue (3aK0H COXpaHEHHUSI MEXaHUYEeCKOW SHEepTuu ). BBIBOI TMHAMUYECKOTO
OTMCaHUsI TAPMOHUYECKHUX KOJECOAHUI U3 UX SHEPTeTHUYECKOTO M KWHEMAaTUUECKOT0 OMMCAHUS.

Ammntyga u ¢asza konebanuid. CBs3b aMIUIMTYABI KOJIEOAHUNW MCXOMHON BETUYMHBI C
aMIUIUTYAaMU KoJieOaHui €€ CKOPOCTU U YCKOPEHHS.

[Tepron u yactoTa xonebanwmii. [Tepro ManbIx CBOOOIHBIX KOIeOaHUI MAaTEMaTHIECKOTO
MasTHHKA. [lepro cBOOOIHBIX KoJIe0aHU TTPY>KUHHOTO MasITHHKA.

[TonsTe o 3aryxalmux KoneOaHuWsX. BbeIHYXKIeHHbIE KoneOaHus. Pe3oHaHC.
Pe3onancHas kpuBasi. BiusHue 3aTyxaHusi Ha BUJ p€30HAHCHON KPUBOW. ABTOKOJIEOAHHUS.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLIECCHl: METPOHOM, 4achl, Kauyesw,
MY3bIKaJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K0ae0aTeILHOr0 ABMKEHUS.

Habmoienne He3aBUCUMOCTH TIEPHOIa MaJIbIX KOJICOaHH rpy3a Ha HUTH OT aMILUTUTY/IbL.

HccnenoBanue 3aTyxaronux Kojie0aHUN U 3aBUCUMOCTH TeprUoa CBOOOTHBIX KOJIeOaHM
OT COIPOTHUBJICHHUS.

UccnenoBanmne koneOaHuil rpy3a Ha MacCHUBHOM MpYyXKUHE C IeNbi0 (OPMUPOBAHUS



NpeCTaBIeHU 00 UeabHONU MOJIENU NMPYKUHHOTO MasiTHHUKA.

3aKOH COXpaHEHHUs YHEPTUH MPH KOJIeOaHUIX rpy3a Ha Py KUHE.

VccnenoBanue BbIHYKICHHBIX KOIeOaHUH.

HaGmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomsol, npaKmuKym.

W3mepenue neproaa cBOOOIHBIX KOJIeOaHU HUTSIHOTO U MIPY>KUHHOTO MasiTHUKOB.

M3ydenne 3aKOHOB JIBUKEHUS TeJla B X0Jl€ KoeOaHUi Ha yIpyroM I0JIBEce.

N3ydeHnue qBUKEHNS] HUTSHOTO MasiTHUKA.

IIpeoOpa3oBaHue SHEPrUM B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTYIbI 3aTYXAIOMUX KOJICOAHUH.

VccnenoBanue BbIHYKICHHBIX KOIEOaHUH.

Tema 2. dnexkmpomaznummsle Ko1ed0anus.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HJICAIBLHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBs3p aMIITUTYABI 3apsa KOHAEHCATOpa C
aMIUTUTYZON CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUHU B UACATILHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxaromue d3JeKTPOMAarHUTHblE KoseOaHHs. BBIHY)XIEHHbIE 3JIEKTPOMArHUTHbIE
KOJIeOaHusI.

IlepemenHbIl TOK. MOIIHOCTh IEPEMEHHOIO TOKAa. AMIUIMTYAHOE U JEHCTBYIOIIEE
3HAUEHUE CUJIbI TOKA U HANpPSHKEHUS IPU pa3IndHOi popMe 3aBUCUMOCTH IEPEMEHHOr0 TOKa OT
BPEMEHH.

CuHycouJanbHbIi NepeMeHHbIN TOK. Pe3ucTop, KOHJAEHCcATop U KaTylllKa UHIyKTUBHOCTH
B LIENIM CUHYCOMJIAJIbBHOI'O IIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHc HanpsuKkeHui.

Wneansubrii Tpancdopmarop. [Ipons3BoacTBo, nepenavya u nmoTpedIeHUEe IEKTPHUECKON
JHEPrUu.

DKOJIOTHYECKHE PUCKHU MPU MPOU3BOACTBE AEKTpodHepruu. KynbTypa ucnoiab3oBaHus
3JIEKTPO’HEPI MU B IIOBCEAHEBHOM XKU3HU.

TexHudeckue yCTpOHCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IEKTPUYECKUN 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIlepeiay.

Hemoncmpayuu.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

3aBUCUMOCTb 4aCTOThI CBOOOIHBIX KOJI€0aHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuusiorpaMMsl 3JI€KTPOMArHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyxaroIMX JIEKTPOMArHUTHBIX KOJIEOaHUMH.

Moznens 21eKTpOMarHUTHOIO TeHEpaTopa.

BoiHyK€HHBIE CHHYCOMIaTIbHbIE KOIeOaHusl.

Pesucrop, karymka MHIyKTUBHOCTH U KOHJIEHCATOP B LIENH NIEPEMEHHOIO TOKA.

Pe3oHaHc mpu mocnenoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KAaTYIIKU MHIYKTUBHOCTU U
KOHJIEHCATOPA.

Y CTpoiCTBO U IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Mogens TMHUY 3JIEKTPONIEPEIaUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomsol, npaKmuKym.

Nzyuenue tpanchopmatopa.

HccnenoBanue nepeMeHHOI0 TOKa Yepe3 MOCiIeI0BaTeNIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTyIIKy U PE3UCTOP.

Habitoienne 351eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENH EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL.

MexaHnueckue BOJHBI, YCIOBUSL MX pacnpocTtpaHeHus. Ilomepeunble M NpoJoJIbHBIE
BoJIHBI. [lepuon, ckopocTs pacnpocTpaHeHHs! U AJMHA BOJMHBI. CBONCTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, IpeoMIIeHUe, UHTephepeHIs U AUdpaKIIHsL.

3Byk. CkopocTh 3ByKa. I'poMKocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.



[IlymoBoO€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.

DNEeKTPOMarHUTHBIE BOJHBI. Y CIOBUSL U3JIYYEHHs JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBolicTBa 3JEKTPOMAarHUTHBIX BOJH: OTpPaXXEHHE, [PEIOMIIEHHME, MOJSIpU3aLNs,
uHTephepeHIus U TudpaKius.

[IIxana 31€KTpPOMarHUTHHIX BOJIH. [IpuMEeHEHNE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHOUIIBL paTuOCBA3YU U TEIIEBUACHUS. Pagronokanus.

DNEeKTPOMarHUuTHOE 3arpsi3HEHNE OKPYKAIOIIECH Cpeibl.

TexHuyeckue ycTpoilcTBa W MPAaKTUUYECKOE NMPUMEHEHUE: MY3BbIKAJIbHBIE WHCTPYMEHTHI,
pajap, paauoNpUEMHHK, TeNeBU30p, aHTeHHa, tenedon, CBY-meub, yiabTpa3ByKoBas
JMArHOCTHKA B TEXHUKE U MEJULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue 1 pacrpoOCTpaHEHHUE OMEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmromnieecs Ten0 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJI€OaHUH.

Habmonenue orpaskeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenne narepdepeHnnn u qudpakiini MEXaHHIECKUX BOJTH.

AKYCTHUYECKHI pe30HaHC.

CaoiicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HaGmtoienue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYAOH M YacTOTOM
KOJICOAHUH.

HccnenoBanme CBOWCTB  9JEKTPOMArHUTHBIX  BOJH: OTpPakK€HUE, TMpPeIOMIICHHE,
noJsipu3anus, Tudpakuus, nHTepdepeHIus.

Ob6napysxeHue HHPPaAKPaCHOTO U yIbTPadUOIECTOBOTO U3TYUCHHIA.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npakmuxym.

N3yyenne napamMeTpoB 3ByKOBOW BOJIHBI.

N3yuenue pacnpocTpaHeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonnHeHOE pacnpoCTpaHeHUE CBeTa B OJHOpOAHOU cpene. Jlyu ceeta. TodyeuHsblit
HMCTOYHHK CBETA.

OtpaxeHue cBera. 3aKOHbl OTpakeHUs cBera. [locTpoeHne M300paKeHHl B IIIOCKOM
3epkane. Chepuueckue 3epkaia.

[Ipenomnenue cBera. 3akOHBI TIPEIOMJICHUS CBeTa. AOCOJIOTHBIM TMOKa3aTesb
npesnomieHuss. OTHOCUTENbHBIM MOKa3aTenb mpenomiieHus. [locTosHCTBO 4acTOThl CBeTa U
COOTHOILIEHHUE JUIMH BOJIH IMPHU IMEPEX0/ie MOHOXPOMATUYECKOTO CBETA 4Yepe3 I'paHully paszeina
JIBYX ONTUYECKUX CPEJ.

Xon nyueit B npusme. Jucnepcust ceera. CiaoxHbIM coctaB Oenoro cBera. LIBer.

ITonHOE BHyTpeHHEE oTpakeHHe. [IpenenbHbIi yroi NoaIHOro BHYTPEHHETO OTPaKEHUS.

Cobuparone U pacceuBaromive JHH3bL. ToHkas nuH3a. DOKYCHOE pacCTOSIHHE U
ONTUYECKas CUJla TOHKOH JHMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUS TOHKOHM chepuueckont
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO MOKa3aTesl IPeIoMIICHUS.

dopmyJia TOHKOHM JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xon ny4a, IpOUIEIIEro JUH3Y MO/ IPOU3BOIbHBIM YIJIOM K €€ IJIaBHOM ONTUYECKOM OCH.
[Toctpoenue n300pakeHn TOUYKH u oTpe3Ka psIMON B coOuparonmx
U pacCeuBAIOLINX JMH3aX U UX CUCTEMaX.

Ontuyeckue npudopsl. Paspemaromias cnocoOHocTh. ['11a3 Kak onTHyeckas cucremMa.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBast ontuka. HMurepdepenuus cBera. KorepeHTHble HMCTOYHMKH. Y CIOBHUS
HaOJIOZICHUSI MAKCUMYMOB ¥ MUHUMYMOB B HHTEP()EPEHIIMOHHON KapTHHE OT JIBYX KOT€PEHTHBIX
UCTOYHHUKOB. [IpuMeps! Ki1accuueckux MHTEP()EPEeHIIMOHHBIX CXEM.

Hudpakus csera. JudpakunonHass pemeérka. YcioBue HaOMIOACHUS TIJIABHBIX



MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IMPOLECChl: OYKH, JIyna, MEpHUCKOI,
¢oroamnmapar, MUKPOCKOII, TPOSKIIMOHHBIN anapar, IpOCBETICHHE ONTHKH, BOJOKOHHAS ONTHKA,
T paKuOHHAs PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccenenoBanue npesioMiIeHus CBETa.

Habntoienne noaHoro BHyTpEeHHEro oTpaxkeHus. MoJienb cBeToBo1a.

HccnenoBanue xo/1a CBETOBBIX IYYKOB U€pe3 MIIOCKONAPAIUIENIbHYO IJIACTUHY U IIPU3MY .

HccnenoBanue cBOWCTB N300paxeHHi B TMH3aX.

Mopenn MUKpOCKOIIA, TEIECKOIIA.

Hab6mronenue natepdepeHImu ceera.

HaGiroienre 1IBETOB TOHKUX TUIEHOK.

Hab6monenue qudpakuum cBera.

W3zydenne qudpakiinOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CIIeKTpa.

Haburotenue aucriepcuu cBera.

Habmoienue nonsipusanuu cBera.

[IpumeneHue nousspouI0B JIIsl U3yUEHUSI MEXaHUYECKUX HaIPSHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopusvie padbomot, npaKMuUKym.

N3mepenue nokasaress npesioMIIeHUs CTEKIIA.

HccnenoBanmne 3aBUCUMOCTH (DOKYCHOT'O PACCTOSIHUSA OT BEIeCTBa (HA MPUMEPE KUIKUX
JIUH3).

N3mepenne poKyCHOTo pacCTOSHUS PACCEUBAIOIINX JIMH3.

[TonydyeHnne n300paxeHus B CUCTEME U3 INIOCKOTO 3€pKaJia U JINH3bI.

[Tonydenue n300paxeHust B CUCTEME U3 JABYX JIMH3.

KoHcTpyupoBaHue TenecKONU4eCKUX CUCTEM.

Habmtonenue nudpakuuu, MHTEpQEpeHInu 1 MOJISpU3aluy CBETa.

N3yuenue nonspuzanuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTHU JUDIIEKTPHKA.

N3yuenune naTephepeHIny Ja3epHOro U3IyYeHns Ha JBYX LIEIsX.

Hab6mronenue qucnepcum.

HaGntonenue u uccrnenoBanue JUPPakIHOHHOTO CIEKTPa.

N3mMepenne 1JIMHBI CBETOBOW BOJIHBI.

[TonmyuyeHue crniekTpa U3JIy4yeHHsI CBETOMOa ITPU MOMOIIH AU(PAKIIMOHHON peIIETKY.

Pa3nen 6. OcHOBBI cieIHAJILHOM TEOPHH OTHOCUTEIbHOCTH.

I'panuiel MpUMEHUMOCTH KJIacCMYECKOM MexaHuku. IlocTynarel cnennanbHOW Teopun
OTHOCHUTEJIBHOCTH.

IIpocTpancTBeHHO-BpeMeHHOW  uHTepBasl. IlpeoOpasoBanust JlopeHma. VYcnosue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMelJieHHEe BPEMEHH U COKpallleHue
JUTHBL.

OHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOMN YaCTHULIBI. DHEPTUS TIOKOS.

TexHuyeckue ycTpoHCTBA M TEXHOJOTHYECKUE MPOIECCHI: CIYTHUKOBbIE NMPUEMHUKU,
YCKOPUTENH 3apsyKEHHBIX YaCTHII.

Y4eHnueckuit IKCEPUMEHT, JIaOopaTOpHbIE pabOThI, MPAKTUKYM.

Omnpenenenre UMITyJIbca U SHEPTUU PEIATUBUCTCKUX YacTHIl (10 (oTorpadusM TpeKos
3apsKEHHBIX YaCTHI] B MArHUTHOM TI0JIE).

Pasnen 7. KanroBasi pusuka.

Tema 1. KopnycKyaapHuo-60aH0601l Oyanus3m.

PaBHOBecHOE TerIoBOe U3IydYeHUE (U3TydyeHHe aOCONIOTHO UEPHOTo Tela). 3aKOH
cMemienust Buna. ['mnoresa [lnanka o kBaHTax.



®OoTOHBI. DHEPTHS U UMITYJIBC (DOTOHA.

®otordpdext. OnbiTel A. I'. CtoneroBa. 3akoHsl poTorddexra. YpaBHeHHE DHHIITEHHA
s potoddekra. «KpacHas rpanuia» horodrddekra.

JlaBnenue cBeTa (B YacTHOCTH, JaBJICHHME CBETa Ha aOCONIIOTHO MOTIOMIAIOUIYI0 U
a0COJIIOTHO OTpakarolyto mosepxHoctsh). OnbiTel I1. H. JIeOenena.

BonHoBble cBolicTBa yactun. Bomnsl ae bpoia. [inHa BonHBL Ae bpoisid U pasmepsl
o0JacTu JoKalu3aluu ABMKYHIeics yactuibl. KopnyckynspHo-BoHOBOM nyanusM. Judpakuus
AJIEKTPOHOB Ha KPUCTAJUIAX.

Crnenuduka usmepeHuii B Mukpomupe. CooTHOIIEHUS HeonpeneaéHHocTe [ elizenoepra.

TexHuueckue ycTpoicTBa M TEXHOJOTMUYECKHE MPOLECCHI: CIIEKTPOMETpP, (OTOIIEMEHT,
dboTogaTuuk, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oatapesi, CBeTOAHO/I.

Jemoncmpayuu.

dotorh ekt Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTodpdekra.

HccnepoBanue 3aBUCUMOCTH COITPOTHUBIICHHS TOJIYIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Conneuynas 6arapes.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomel, npakmuxym.

Hccnenoanue goropesucropa.

N3mepenue nocrossaaol [Inanka Ha ocHOBe uccnenoBanus Gorodrddexra.

HccnegoBanue 3aBUCUMOCTH CHUJIbI TOKA Y€PE3 CBETOAMO/ OT HAIPSHKCHMUS.

Tema 2. @uzuka amoma.

OnbITHI 11O UCCIIEAOBAHUIO CTpoeHus aToMa. [nanerapuas moaens atoma Pesepdopaa.

[Tocrynatel bopa. M3nyyenne u morjomieHrne (HOTOHOB MPHU MEPEXOAE aToMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOM.

Bunel criektpoB. CieKTp ypoBHEH 3HEPIUH aToOMa BOAOPO/a.

CnoHTaHHOE U BBIHYKJIEHHOE U3JTyuyeHue cBerta. Jlazep.

TexHudeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: CIEKTPAJIbHBIA aHAJIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP.

Hemoncmpayuu.

Mogpens omnbita Pezepdopra.

Habmtoienue nuHedyaTbIx CeKTPOB.

VY CTpoiCTBO 1 AeWCTBHE CUETUYMKA HOHU3UPYIOLIMX YaCTHULL.

Onpenenenre JJIMHBI BOJIHBI JIA3€PHOTO U3JIyYECHHUS.

Yuenuueckuii skcnepumenm, nabopamopusvie padbomot, npAKMUKyMm.

HaGmronenue nuHeiyaToro criekTpa.

HccnenoBanue CiekTpa pa3peXeHHOIO aTOMapHOT0 BOAOPOJa U U3MEPEHUE MTOCTOSHHOU
Punoepra.

Tema 3. Duszuka amomno2o A0pa u 31eMeHMapHbIX YACMUY,.

Hyxnonnas mozaens sinpa ['eitsen6epra—MBanenko. 3apsa sapa. MaccoBoe uucio spa.
H3otomsl.

PanuoakTtuBHOCTE. Anb(a-pacnaj. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3ITyYEHUE.

3aKOH pPaJMOAaKTHBHOIO pacnana. PagumoakTuBHBIE M30TONBI B mpupone. CBoiicTBa
VMOHM3UPYIOLIETO U3IIy4eHHs. BiusHue paguoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. EcTeCTBEHHBIN
¢dbon u3nyuenus. [lozumerpusi.

DHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. JlenmeHue u cuHTe3 sAep. SAnepHeie peakTophl. [Ipobiemsl
YIOPaBIsAEMOro TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHE AaCIEKThl pa3BUTUS  sIEPHOMU
SHEPreTUKH.

MeTopl pErucTpalvy U UCCIEA0BAHNS AIEMEHTAPHBIX YACTHII.

@yHIaMEeHTAIbHBIE B3aUMOJAECTBUA. baproHbI, Me30HBI U JienToHkbl. lIpencraBnenue o



CrangaptHoit Moaenu. KBapk-TJIt0OHHAsI MOJIEINIb aIpOHOB.

®usuka 3a npenenamu CrannapTHol Mojenu. TEéMHas MaTepust U TEMHAs SHEPTHUSL.

EnunctBo duznueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoilcTBa U TEXHOJIOTUYECKUE MPOLIECCHI: TO3UMETP, Kamepa BuibcoHa,
AIEPHBI  PEaKTop, TEPMOSICPHBI peakTop, aToMHas OomM0a, MarHUTHO-pE30HAHCHAs
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot, npaKmMuKym.

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hOoTOTrpadusiM).

HccnenoBanue paanoakTUBHOTO (hOHA ¢ UCIIOIB30BAHUEM JI03UMETPA.

W3ydenue noriormieHus 6eTa-4yacTUll aTFOMUHUEM.

Pa3znen 8. JjieMeHTBI aCTPOHOMUM U ACTPOPU3UKH.

Oranel pa3BuTHd acTpoHoMuM. IlpuknangHoe U MHPOBO33PEHUECKOE 3HAUYEHUE
actpoHoMuHU. [IpuMEHUMOCTh 3aKOHOB (HU3UKU [UIsI OOBSCHEHHS MPUPOJBI KOCMHYECKHX
00BEKTOB.

Meroasl acTpoHOMHYECKUX HccienoBaHUd. COBPEMEHHBIE ONTHYECKHE TEJIECKOIbI,
paznoTenecKomnsl, BHEaTMOCc(hepHast aCTPOHOMHSL.

Bun 3Bé3anoro He6a. Co3Be3ausi, spKue 3BE3/1bl, IIIAHETHI, UX BUIMMOE ABH)KECHHUE.

Conneynas cucrema.

Connue. Conneunas akTUBHOCTh. McTounuk sHepruu CosHua v 3BE37.

3BE31pl, MX OCHOBHBIE XapaKTEepUCTUKH. JluarpaMma «CIEKTpajbHBIH Kjacc —
CBETUMOCTbY». 3BE3/bl TJIABHOW MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JJIf
3BE3]] TIJIaBHOM  MOCJENOBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoBpeMEHHbIE
MIPEICTABICHUS O IPOUCXOXKACHUH U 3BOJroLMK COJIHLIA U 3BE3]T. DTallbl )KU3HU 3BE3]L.

Muneunsiii [Tyt — Hama ["anaktuka. [lonoxxenue u neuxenue Connina B [Nanaktuke. Tumst
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmmupenue Bceenennoil. 3akon Xa0O06ma. PasOeranue ranaktux. Teopus
Bonbmioro B3peiBa. PennkroBoe uzinyueHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo0ieMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

HabGmonenuss 3BE3gHOro Heba  HEBOOPYXKEHHBIM TJ1a30M €  MCIOJb30BaHHEM
KOMIIBIOTEPHBIX IPUIIOKEHUH AJIs ONIpeIeIeHHsI TIOJI0KEHUSI HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3a1s1 CEBEPHOTO NOJYIIAPHsI U IPKUE 3BE3BI.

Habmtonenus B Teneckon JIyHsbl, IIaHeT, TYMaHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Pu3nyecKuil NPaKTHKYM.

CrniocoObl n3MepeHus: PU3NYECKUX BETUUHH C UCIIOIb30BAaHHEM aHAJIOTOBBIX U IIU(POBIX
U3MEPUTENbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTEJIbHbIE  IOTPEIIHOCTH  HM3MepeHud  ¢u3nueckux BednuyuH. OlleHKa TpaHuIll
MO PELITHOCTEM.

[IpoBeneHne KOCBEHHBIX WM3MEPEHUM, WCCIEIOBAHUN 3aBUCUMOCTEH (U3HUYECKUX
BEJIMYMH, MPOBEPKa MPEATIOKEHHBIX THMOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX B TEMATHUYECKHUX
pasnenax «Y4eHUIECKUH IKCIIEPUMEHT, 1a00paTOpHbIE pabOThI, TPAKTUKYM) ).

O0o0maroniee noBTOpeHue.

O6o00menre W cucTeMaTH3alUsl CoJEp)KaHUs pas3fenoB Kypca «MexaHukay,
«MonexynspHas (u3MKa U TePMOJUHAMHUKA», «DIEKTpoInHaAMuKa», «KonebGaHus M BOIHBI,
«OCHOBBI  clleMANbHOM TEOPHUHM OTHOCUTENbHOCTH», «KBaHTOBas ¢usuka», «DneMeHTHI
ACTPOHOMHUH U aCTPOPUBUKI.

Pone ¢u3uku m acTpoHOMHHM B SKOHOMHUYECKOW, TEXHOJIOTMUYECKOW, COIMAIBLHOW |
THYECKOH chepax AesaTeTbHOCTH YeJIOBEeKa, POJib U MECTO (PU3UKH U aCTPOHOMHHU B COBPEMEHHON
HAay4YHOW KapTHHE MHpPA, 3HAYCHHE OIMMCATEIbHON, CHCTEMAaTU3UPYIONIeH, OOBSICHUTETLHON U
IPOTHOCTUYECKON (YHKUMH (PU3NYECKON Teopuu, poiib (hU3NYecKol Teopuu B (HopMUpOBaHHH
IpeJICTaBICHUI 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3NUECKON KapTUHBI MUpPA B O0ILEM psiy



COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTABICHUI O IPUPOJIE.

MexnpeameTrHbie CBA3H.

N3yuenue kypca pusnku yriyoaéHHoro ypoBHs B 11 kiacce ocymecTBisieTcs ¢ yuéToM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJIOTWH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnvie  nonamus, c6A3aHHbIE ¢  UYUEHUEM  MEMO006  HAYYHO20
nO3HaHuA: sBIICHUE, HayyHbId (akT, runoresa, (GuU3MYecKas BeJIMYMHA, 3aKOH, TEOpHs,
HaOJroIeHNe, SKCIIEPUMEHT, MOJCIUPOBAHHUE, MOJENb, U3MEPEHHE, MOTPEIIHOCTH H3MEpPEHHIA,
U3MepHUTENIbHBIE IPUOOPHI, LU pOBas 1abopaTopusl.

Mamemamuka: penieHne CUCTEMbl ypaBHeHUH. TpuroHomerpuieckue GpyHKIUHN: CHHYC,
KOCHHYC, TAaHI'€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXIECTBO. BeKTophl M uX
NPOCKIIMM HAa OCH KOOPIHMHAT, CIIO)KEHHE BEKTOPOB. IIpom3BOIHBIC 3EMEHTAPHBIX (DYHKIUI.
[Tpu3Haku o100 TPEYroJIbHUKOB, OIPEeIeHUE TUIOIMAAN INIOCKUX GUryp u oobéma Te.

Buonozusa: snekTpuyuecKkue SIBICHHUS B XUBOW NPHUPOJE, KoieOaTeIbHBIC IBIKEHUS B
KHUBOMU IPUPOJE, FKOJIOIHUYECKHE PUCKH ITPU IPOU3BOJICTBE IIEKTPOIHEPIUH, JICKTPOMATHUTHOE
3arps3HEHUE OKPYXKAIOMIeH Cpelbl, YJIbTPa3ByKOBas IUArHOCTUKA B MEAMIIMHE, ONTHYECKHUE
SBJICHUS B KMBOM MPUPOJIE.

Xumusn: CTpoeHHE aTOMOB M MOJICKYJ, KPHCTAIUIMYECKAss CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

TI'eozpaghusa: marauTHBIE TIOMIOCA 3€MIH, 3aJIE)KH MAarHUTHBIX pyJ, (POTOChEMKA 3eMHOM
IOBEPXHOCTH, ceiicmorpad.

Texnonozusa: IpuMEeHEHNE TOCTOSTHHBIX MarHUTOB, YJIEKTPOMArHUTOB, 3JICKTPOIBUTATENb
SlkoOu, reHepaTop MEPEMEHHOrO TOKA, HWHAYKIUOHHAs Ie4yb, JHMHUU 3JEKTpolepesady,
AIIEKTPOABHUTATENb, panap, paAUONPUEMHHK, TEIEBU30p, aHTeHHa, TtenedoH, CBY-meus,
yJIBTPa3BYKOBasi JMAarHOCTUKAa B TEXHUKE, MPOEKLMOHHBIM ammapar, BOJIOKOHHAs OITHKa,
coJHeyHast 6atapesi, CIIyTHUKOBBIE TIPUEMHHKH, sIEpHAst YHEPTeTUKA U SKOJIOTUIECKHUE aCTICKThI
€€ pa3BUTHSL.

3. INIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHUS ITPOTPAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne ydyeOHoro mpenmera «®dusmka» Ha ypoOBHE CpeaHEro ooiero odpazoBaHUs
(yriyOneHHBI  ypOBEHB) JIOMDKHO OOECIEYNUTh JOCTHIKEHHE CJICAYIONUX JIMYHOCTHBIX,
MeTanpeMETHBIX U MTPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yJibTaTbl OCBOEHUS yueOHOro mpeamera «Du3nka» T0JKHBI OTpaXaTb
TOTOBHOCTb M CIOCOOHOCTH OOYyYarolUXcsi pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEN
NO3ULIKEHN JINYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTALINH, TO3UTUBHBIX BHYTPEHHUX YOSKICHUH,
COOTBETCTBYIOIIUX TPAAUIMOHHBIM [EHHOCTSM POCCHUHCKOro OOIIeCTBa, pacIIUpEeHUe
JKU3HEHHOT'O OIBbITA M OIbITa JEATEIIBHOCTH B MPOLIECCE PEaIU3alliid OCHOBHBIX HaIIpaBJICHUN
BOCIMTATEIbHON JEATENBHOCTH, B TOM YHUCIIE B YACTH!

IpakKaIaHCKOro BOCIIMTAHUA:

. c(hOpMUPOBAHHOCTh TPAXKIAHCKON IMOZHUIIMM OOYyYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

. NPUHATHE  TPATUIMOHHBIX  OOIICYETIOBEYECKUX  TyMAHUCTUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEH;

. TOTOBHOCTh BECTH COBMECTHYIO JCSTEIHHOCTh B HWHTEpPECaxX TIPaKIaHCKOTO
o0Im1ecTBa, y4acTBOBaTh B CAMOYTPABICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

. yMEHHE B3aMMOJIEHCTBOBATh C COIMATIbHBIMA MHCTUTYTAMH B COOTBETCTBUU C UX

(I)yHKL[I/IﬂMI/I N Ha3HAYCHUCM,



. TOTOBHOCTH K TYMAHUTAPHOU U BOJIOHTEPCKOM IEATENBHOCTH.

NATPUOTHYECKOr0 BOCIIUTAHUA:

. c(OPMHUPOBAHHOCTb POCCUHCKOM IpaX1IaHCKON UAEHTUYHOCTH, IaTPUOTU3MA;

. LIECHHOCTHOE OTHOLICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH KCHUAM
POCCHMCKHX YUEHBIX B 00J1aCTH (PU3UKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

. c(OPMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

. CIIOCOOHOCTh OLICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PpELICHMUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B AEATEIbHOCTU
Y4€HOrO0;

. OCO3HAHHUE JIMYHOT'O BKJIaga B IIOCTPOCHHUE YCTOﬁqHBOFO 6y,I[y1.HCFO.
ICTETUHYECCKOIo BOCIIMTAHUA:
. OCTECTUYCCKOC OTHOIICHHWEC K MHPY, BKIIIO4Yasd OCTCTUKY HAY4YHOI'O TBOPYECTBA,

NpUCYyIIEro (pU3nuecKoi HayKe.

TPYAOBOI0 BOCIIMTAHUSA:

. MHTEpEC K pa3IuyHbIM cdepam MpodecCHOHATBHON esSTeTbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oyaymiei mpodeccuun
H pCaJIM30BbIBATH CO6CTBCHHI)I€ JKU3HCHHBIC ITJIaHBbI,

. TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3oBaHUIO W CaMOOOpPa30BaHHUIO B 00JacTH
(GU3KMKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJIOTNYE€CKOr0 BOCIIMTAHMS:

. c(OpPMUPOBAHHOCTh  AKOJIOTMYECKON  KyJIbTYypbl, OCO3HAaHUE IJI0OAJIBHOrO
XapakTepa dKOJIOTUYECKUX MPOo0ieM;

. IJIAHUPOBAHUE M OCYIIECTBICHHUE JEHUCTBUU B OKPYXKAIOLIEH CpPEele Ha OCHOBE
3HAHUS [eJIel YCTOWYHBOrO Pa3BUTHUS YEIIOBEUECTBA;

. pacIIMpeHUe ONbITa ACSITEIbHOCTH IKOJIOTMYECKOM HAIpaBIEHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUHU 10 (DU3HKeE.

LHEeHHOCTH HAYYHOI0 MO3HAHUS:

. c(OpMHPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3MUECKON HAYKH;
. OCO3HAHUE [ICHHOCTH HAy4YHOU JEATEIbHOCTH, TOTOBHOCTH B IIPOLIECCE U3YUYECHUS

(GU3MKM OCYHIECTBIIATh MPOEKTHYIO U UCCIIEOBATEIbCKYIO JEATEIbHOCTh UHAWBUIYAILHO U B
rpymre.

METAINIPEJMETHBIE PE3YJIBTATBI

IMo3naBaTenbHbIE YHHBeEPCAJIbHbIE YUeOHbIE el CTBUS
Ba3oBble Jornuyeckue geiicTBUA:

. CaMOCTOSTENILHO (OPMYITUPOBATH M aKTYaJTU3UPOBAThH MPOOIIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

. OTpEeNeNsATh IeNMH JCATEIBHOCTH, 3aJaBaTh TMapamMeTpbl M KPUTEPUU HX
JOCTH>KECHHS;

. BBIABJIATE 3aKOHOMEPHOCTH W MPOTUBOPCUUA B pacCMaTpHBACMbBIX (1)I/ISI/I'-ICCKI/IX
SBJICHUSIX;

. pazpabaTheiBaTh IUUIAaH pEIICHUS TPOOJIEeMBbI ¢ YYETOM aHaIM3a WMEIOIINXCS
MaTepHalbHBIX U HEMaTEPUAIbHBIX PECYPCOB;

[ BHOCHUTBb KOPPCKTHUBBI B ACATCIBHOCTb, OUCHHWBATH COOTBECTCTBUC PE3YIIBTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJE/ICTBUM 1€ATEIbHOCTH;

. KOOPJMHHUPOBATh M BBINOJHATH pabOTy B YCIOBUSX PEATbHOT0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

L] Ppa3BUBATHL KPCATHUBHOC MBIIIJIICHHUE IIPU PCIICHHUU JKU3HCHHBIX HpO6J’I€M.

Ba3zoBbIe ncciiegoBaTeILCKHeE JeliCTBUSA.
o BJIIAACTH HaquOﬁ TepMHHOHOFHeﬁ, KIIDYEBBIMU IIOHATUAMHU HW METOAAMU



(bU3UYECKON HAYKH;

. BJIQJICTh HABBIKAMH Y4YeOHO-UCCIIEJIOBATEILCKON W MPOCKTHOW NEATEIHHOCTH B
o0mact (U3MKH, CIMOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIILHOMY TIOMCKY METOJOB
perieHus 3a1a4 (pU3NIeCKOro CoIepiKaHus, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

. BJIAJCTh BHJAMH JIEITCILHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHHS, €ro
MHTEpIpEeTalnH, NPeoOpPa30BAHUI0 U MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CHTyalHiX, B TOM
YHCIIe TP CO3/IaHUH YUCOHBIX TPOCKTOB B 00JIaCTH (PHU3HKH;

° BBIABJIATH NPUYUHHO-CJICACTBCHHBIC CBA3H U aKTYaJIM3UPOBATH 3a1a1y, BBIIBUT'ATh
THIIOTE3y €€ PEeUICHUs, HAXOUTh apTyMEHTHI JUTSI J0KAa3aTeIbCTBA CBOUX YTBEPKICHUM, 3a/1aBaTh
[apaMeTpbl U KPUTEPUU PEILCHUS;

. aHAJIM3MPOBATH IOJMYYCHHBIC B XOJ€ PELICHUS 3a7a4d pe3yJIbTaThl, KPUTHUECKH
OLIGHUBATh UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

. CTaBUTh M (OpMynupoBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHON
JEeSITeILHOCTH, B TOM YHUCIIE TIPU U3YyYSHUU (DU3UKH;

. JIaBaTh OIICHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

. yMETh NEPEeHOCUTh 3HaHWA 10 (u3Mke B  MPaKTHYECKyl0  001acTh
KHU3HEICATEIILHOCTH;

. YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTei;

. BBIJIBUTaTh HOBBIC HJICH, TIPEIaraTh OpUTMHAIBHBIE IOJAXO0/Ibl M PELICHUS;

. CTaBHUTH POOJIEMBI U 33]]a9H, TOMTYCKAIOIINE allbTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ undopmanmueii:

. BJIAJICTh HABBIKAMU TIOJY4YCHUs HHPOpPMaIUU (U3HUECKOTO COICpKaHUSA U3

MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOATEIBHO OCYILECTBIISTh IOUCK, AaHAIIN3, CUCTEMATU3ALUI0 U
MHTEPIpETANnio HHPOPMALIUU PA3TMYHBIX BUIOB U (OPM IMPEIICTABICHHUS;

. OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

. HCIIOJIb30BaTh CPEACTBA NH(POPMALIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX M OPraHM3ALMOHHBIX 3aJad C COOJIIOJIEHUEM
TpeOOBaHUI 3PrOHOMMKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, PECypcocOepeKeH sl, TPaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301acHOCTH;

. COo3/1aBaTh TEKCTHI (PU3MUECKOTO COJEp’KaHUsl B PA3IUYHBIX (opmarax ¢ yuyéToMm
Ha3HauYeHUs HHPOPMALIUH U LIEJIEBOH ayAUTOPUH, BBIOUPast ONTUMAIbHYIO (pOpMY ITpeCTaBICHUS
Y BU3yaJIM3aliH.

KoMMmyHuKaTHBHBIC yHHBEpCaIbHbIC y4eOHbIC JCHCTBHUSA:

. OCYIIECTBIISATH OOLICHUE HA YPOKax (PU3UKU M BO BHEYPOUHOM JEATSILHOCTH;

. pacno3HaBaTh NPEANOCHITKH KOHPIMKTHBIX CUTYAIlUi U CMATYaTh KOH(IIMKTEI,

L] paSBépHYTO U JIOTUYHO H3JIaratTb CBOIO TOYKY 3pCHHUA C HCIOJb30BaAHUEM
SI3BIKOBBIX CPEJICTB;

L] IMOHUMATb W HCIOJIb30BaTh IIPCUMYIICCTBA KOMaHI[HOﬁ n HHI[HBH]IyaHBHOﬁ
paboThI;

. BbIOMpATh TEMATUKY U METObI COBMECTHBIX AEUCTBHIM C YUETOM OOLIMX MHTEPECOB
¥ BO3MOXXHOCTEH Ka)K/I0TO YJIeHA KOJUICKTHBA;

. IMPUHHUMATB LCIIN COBMECTHOM ACATCIIBHOCTH, OPTraHN30BbIBATh U KOOPAWMHUPOBATH

JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACIPEAEIIATE POJIU C YYETOM MHEHHI
YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOU PaOOTHI;

o OIICHMBATh KAueCTBO CBOETO BKJIA/Ja U KAXKJIOTO YYaCTHHKA KOMaHIbI B OOIIHIA
pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

. npejaratb HOBBIE IPOEKTHI, OLEHUMBATh MHJAEUM C TO3UIUU HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

o OCYIIECTBJIATh TO3UTUBHOE CTPATETHUECKOE MMOBEJACHUE B PA3JIMUHBIX CUTYaLHsIX,
MIPOSIBIISITH TBOPUECTBO M BOOOPAKEHHE, OBITh MHUITMATHBHBIM.

PeryasiTuBHble yHUBepCaJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranuszauus:



. CaMOCTOSITENIbHO OCYILECTBIIATh II03HABATENIbHYIO JEATEIbHOCTh B 00JacTH
(GU3UKU ¥ aCTPOHOMUH, BBISABIISATH MPOOJIEMBI, CTABUTH M (HOPMYITUPOBATH COOCTBEHHBIE 33/1aUH;

. CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PELICHMs PacyETHBIX M KA4eCTBEHHBIX 3ajad,
IUTaH BBINIOJHEHUSI TPAKTHYECKOW pPabOThI C Yy4ETOM HMMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MO>KHOCTEH U IIPEAIIOYTEHUM;

. J1aBaTh OLIEHKY HOBBIM CUTYAalLUSIM;

. pacuIMpATh paMKH Y4eOHOI0 IpeMETa Ha OCHOBE JIMYHBIX NMPEANOUTCHUH;

. JenaTh  OCO3HAaHHBIA  BBIOOP, AapryMEHTHpPOBaTh ero, OpaTb Ha ce0s
OTBETCTBEHHOCTb 3a PELICHHUE;

. OLICHUBATh MPHOOPETEHHBIN OIIBIT;

. CHoco0CTBOBaTh (hOPMUPOBAHUIO U IPOSBJICHUIO 3PYIULMU B 001acTH (U3UKH,

MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVIEKT:

. JlaBaTb OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEIISM;

. BJIAJICTh HAaBBIKAMH ITO3HABATEIBHON pedIieKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JEHCTBUI U MBICIUTENBHBIX ITPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMIA;

. UCTIOJIB30BaTh MPUEMBI peQIIEeKCUU ISl OICHKH CHUTYalllH, BBIOOpa BEPHOTO
peLIcHus;

. YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKECHUIO;

. [IPUHUMATb MOTHMBBI W apryMEHTBl JAPYIMX IIPU aHalIu3€ pe3yJIbTaToB
JIeSATEIbHOCTH;

. IpUHUMATh ce0sl, TOHMMas CBOM HEJOCTATKU U IOCTOMHCTBA;

. IIPUHUMATh MOTHMBBI M AapryMEHTBl JAPYIMX IIPU aHAIU3€ pPE3yJIbTaTOB
JeATEIbHOCTH;

. IpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKH.

B nporiecce 1ocTHKEHMSI IMYHOCTHBIX PE3YJIbTATOB OCBOSHHS IPOTPAMMBI TI0 PU3UKE 15
YPOBHS cpeHero oOiero oopa3oBaHusl y 00yYaroONIUXCsl COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEJJIEKT, MPEANoIaraonuii ChopMUPOBAHHOCTD:

. CaMOCO3HaHHS, BKJIIOYAIOIIETO CIIOCOOHOCTh IMOHMMATh CBOE SMOIMOHAIHHOE
COCTOSTHUE, BHJETh HAIPABJICHUS pPA3BUTHUS COOCTBEHHOW SMOIMOHATIBHOU Cdepbl, OBITh
YBEPEHHBIM B ce0e;

. CaMOpETyJIMPOBaHMS, BKIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTHh 32 CBOE TIIOBEICHUE, CIIOCOOHOCTh aJalTHPOBATHCA K HAMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

. BHYTPEHHEH MOTHBAIlM{, BKJIIOYAIONIEH CTPEMIICHHE K JIOCTHIKCHHUIO LA H
yCIexy, ONTUMU3M, MHUIIMATUBHOCTh, YMEHUE EUCTBOBATH, UCXO/S U3 CBOMX BO3MOKHOCTEN;
. SMITaTHUH, BKJIIOYAIONIEH CIIOCOOHOCTL IMOHMMAThL DOMOIMOHAILHOE COCTOSHHE

JpyTUX, YYUTBIBaTh €r0 MNPU OCYIIECTBIEHUH OOLIEHMS, CHOCOOHOCTh K COYYBCTBHIO H
CONEPEKUBAHUIO;

. COLMAJIbHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTH BBICTpaMBAaTh OTHOLICHHS C
JIPYTUMH JIIOJIbMU, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHL.

HNPEIMETHBIE PE3YJIBTATHI

K xoHny oOyuenuss B 10 knacce nmpeIMETHbIE pe3ysbTaThl Ha YIIIyOJEHHOM YpOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y 00YHAIOIIUXCSI YMEHUI:

. MNOHUMATh POJb (U3UKU B SKOHOMHYECKOH, TEXHOJOTHMUECKOU, IKOJIOTUYECKOH,
COLIMAJILHOM M ATHUECKOM chepax 1edaTeIbHOCTH YeI0BeKa, poJib 1 MECTO (PM3UKH B COBPEMEHHOMN
Hay4YHOH KapTWHE MHpa, 3HAUYEHHE OMHCATENbHOM, CHCTEeMaTH3UpPYIOIIeH, OObSICHUTENLHOW U
MPOrHOCTUYECKOW (QYHKIMHM (U3NUYECKON TEOpUUM — MEXaHHMKH, MOJIEKYJSIpHOM (U3UKU U
TEPMOJIMHAMHKH, POJIb (PU3NYECKOH TeopuH B (POPMUPOBAHMU MPEACTABICHUN O (PU3UUECKOM
KapTHHE MUPAa;



. pasinyaTh YCJIOBUS NPUMEHHMOCTH MoOAeled (U3NYECKUX Tel U IPOLECCOB
(sABNIEHMIT): MHEpLUMANIbHAs CUCTEMa OTCYETa, a0COMIOTHO TBEPIOE TEJIO0, MaTepualbHas TOUYKa,
PaBHOYCKOPEHHOE JIBUXKEHME, CBOOOJHOE MaJeHue, abCcoMOTHO ympyras aedopmarus,
abCoMOTHO yNpyroe U aOCOJMIOTHO HEYHPYroe CTOJIKHOBEHHUS, MOJAETH Tra3a, >XKHUAKOCTH U
TBEPAOro (KPUCTAIIIMUECKOro) Teja, WICalbHBIM Ta3, TOYEUHBIH 3aps], OIHOPOIHOE
AIEKTPUYECKOE I0JIE;

. pasinyarh yciaoBus (TpaHULbl, 00JaCTH) NMPUMEHUMOCTH (PU3MUECKUX 3aKOHOB,
MOHMMATh BCEOOIIMI XapakTep (yHIaMEHTAIBHBIX 3aKOHOB M OTPAHUYEHHOCTDH MCIIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

. aHATM3UPOBaTh U OOBSICHATH MEXAHWYECKHE TPOLIECCHl U SBICHHS, HCIIONB3Ys
OCHOBHBIC IIOJIOKEHHMSI M 3aKOHbI MEXaHUKU (OTHOCHTEIBHOCTh MEXaHMYECKOI'O JIBHIKCHMS,
(bopMysIBl KHHEMATHKH PaBHOYCKOPEHHOTO JIBMKEHUS, Tpeodpa3oBanus [ amues Uisi CKOPOCTH
U TEpeMEIIEeHNs, 3aKOHbl HBIOTOHA, NMPUHIUI OTHOCUTENBHOCTH ['anmnies, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3aKOHbl COXPAHEHUS UMIIYJbCa M MEXAHWYECKOW SHEpruu, CBS3b padOThl CHUJIBI C
U3MEHEHHEM MEXAHWYECKOM SHEepruM, YCIOBUS paBHOBECHs TBEPAOro Tena), NPU ITOM
UCIIOJIB30BaTh MAaTEMATHYECKOE BBIPA)KCHUE 3aKOHOB, YKa3blBaThb YCIOBHS IPUMEHUMOCTH
(bu3nuecKux 3aKOHOB: IpeoOpa3zoBaHui [ammies, BTOPOro M TpeThero 3akoHOB HproToHa,
3aKOHOB COXPAHEHUS UMITYJIbCAa U MEXAaHUYECKOW dHEPIUH, 3aKOHA BCEMUPHOT'O TATOTCHMS;

. aHaM3UpOBaTh U OOBACHATH TEIUIOBBIE IPOLECCHl U  SBIEHHS, MCIOIb3Ys
ocHoBHble moNokeHUsT MKT © 3aKkOHBI MOJIEKYISIpHOH (DU3MKM W TEPMOAMHAMHUKHU (CBSI3b
JABJICHUsI MJCAJIBHOIO Tra3a €O CpeIHEH KMHETUYECKOW SHEpruedl TEIJIOBOIO IBMXKCHUS U
KOHIICHTpAllUEed €ro MOJIEKYJ, CBsI3b TEMIIEPATyphl BEIIECTBA CO CpEIHEH KHHETHYECKOU
SHEpPruel TeIIOBOro JIBMKEHHS €0 YaCTHL], CBSI3b JABJICHUS NICAIIBHOTO I'a3a ¢ KOHLEHTpALUen
MOJIEKYJT M €ro TeMIleparypol, ypaBHeHue MennaeneeBa—Kianeiipona, mnNepBbIlii 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHUS SHEPIUU B TEIUIOBBIX MPOLECCAX), IPU 3TOM HCII0JIb30BaTh
MaTE€MaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3blBaTb YCJIOBHMS IIPUMEHUMOCTH YpPaBHEHUs
MenneneeBa—Kianeitpona;

. AQHAIN3UPOBATh M OOBSCHATH AIEKTPUUYECKUE SIBJICHUS, HCIOJIB3YyS OCHOBHBIE
MOJIOKEHNUS U 3aKOHBI IEKTPOAMHAMUKHU (3aKOH COXPAaHEHHs 3JEKTPUYECKOIo 3apsja, 3aKOH
Kynona, nOTeHIMAIBHOCTB 3JIEKTPOCTATUYECKOTO MOJIs, IPUHIIAII CYTIEPIIO3ULIAN JIEKTPUUECKUX
IOJIEH, TIPU OTOM YKas3blBas YCIOBHMS NPUMEHHMMOCTH 3akoHa KylloHa, a Takke NpaKTHYECKU
Ba)XHbIE COOTHOIIEHHUS: 3aKOHBI OMa JIJIs1 ydacTKa LEeNH U 71 3aMKHYTOH AJIEKTPUYECKON 1IeTIH,
3akoH Jxoyns—JIenua, npasuia Kupxroda, 3akonsr @apajes 1715 371€KTpoIu3a);

. ONMCHIBaTh  (U3MUECKHE TMPOLECChl U  SABJIEHUS, MCHOJIb3ys BEIMYUHBI:
MEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, UMIIYJIbC TE€JIa U CUCTEMBI TEJ, CHUJIA, MOMEHT CHIIbL,
JaBJeHHE, MOTEHIMAlbHAs SHEprus, KMHETUYEeCKas SHEprus, MeXaHWdeckas JHeprus, pabora
CUJIBI, UEHTPOCTPEMUTEIBLHOE YCKOpPEHHUE, CHJIA TSHKECTH, CWIA YIPYTrOCTH, CUJla TPEHHs,
MOIIIHOCTb, SHEPTHUsl B3aUMOJCHCTBHS Tena ¢ 3eMiEl BOIM3U €€ TOBEpXHOCTH, SHEPTUS YIPYTroi
negopMaluu NpPY>KUHBI, KOJMWYECTBO TEIUIOTHI, aOCOJIOTHas TeMiepaTypa Teia, pabora B
TEPMOJMHAMUKE, BHYTPEHHSS SHEPTUS UACATBHOTO OJTHOATOMHOTO Ta3a, paboTa ueaabHOro rasa,
OTHOCHUTEJIbHAs BIAXXHOCTh Bo3ayxa, KIIJ[ maeanpHOro TEmioBOro IBUTaTels; 3JIEKTPUUYECKOE
1I0JIe, HAINPSIKEHHOCTh AIEKTPUYECKOTO TOJISA, HANPSKEHHOCTh MOJII TOYEYHOIO 3apsjia WU
3apsDKEHHOrO Iapa B BAaKyyMe€ M B JUAIEKTPUKE, IMOTEHIUAI 3JIEKTPOCTATHYECKOrO II0JIH,
Pa3HOCTh NOTEHIMAJIOB, JIEKTPOABMKYINAs CUJA, CHJA TOKA, HAIpPSKEHWE, MOLIHOCTh TOKAa,
JJIEKTpUYECKass EMKOCTb IUIOCKOIO KOHACHCATOpa, COIPOTUBIEHUE YydacTKa LEmu ¢
MIOCJIETIOBATEIbHBIM U NAPAJIJIEBbHBIM COEJUHEHNEM PE3UCTOPOB, SJHEPTHUS AIEKTPUUECKOTO OIS
KOH/JIEHCATOopa;

. OOBSACHATHP OCOOEHHOCTH TMPOTEKaHWsI (UINYECKUX SBJICHHUM: MEXaHWYEeCKOe
JIBIDKEHUE, TEIUIOBOE JIBUKEHHWE YacTHUI] BEIIEeCTBa, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE
nBrkeHue, nud@ysus, ucrnapeHue, KUNeHue U KOHACHCAllWs, IJIaBICHUE U KpHCTaUIh3allus,
HaIIPaBJICHHOCTb TEIUIONEpeNauy, JJIEKTPU3aLUs TeJl, SKBUIIOTEHLUAIbHOCTh ITOBEPXHOCTHU
3aps’KEHHOTO ITPOBO/IHUKA;



o MIPOBOJIUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJTHON (DU3UYECKOM BEITMYUHBI OT APYTOM
C HCIIOJIb30BAHUEM TPSMBIX U3MEPEHH, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHPOBATH
pe3yabTaThl TMOJYYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEIIMYMH B BUJE TPaQUKOB C y4ETOM
a0COJIIOTHBIX TOTPEIIHOCTEN U3MEPEHUH, JIeJIaTh BBIBOJIBI IO PE3yIbTaTaM MCCIICI0BAHMS;

. MIPOBOJIUTh KOCBEHHBIC M3MEpPEHUs (U3MUECKHX BEJIMYMH, NPU TOM BBIOMpATH
ONTUMATGHBIA METOJI W3MEpPEHUSs, OIICHUBATHh a0COJIOTHBIE W OTHOCUTEIBHBIC TOTPEUTHOCTH
MPSAMBIX U KOCBEHHBIX U3MEPEHUN;

. MPOBOJIUTH OMBITHI [0 MPOBEPKE NPEITOKEHHOW TUIOTE3bl: IUIAHUPOBATH
SKCIIEPUMEHT, COOMpaTh AKCICPUMEHTAIbHYIO YCTaHOBKY, AaHAJIM3UPOBATh IOJYYCHHBIC
pe3yJbTaThl U JIeNaTh BBIBOJI O CTATYyCE MPEAJI0KEHHOM TUIIOTE3bI;

. coOmoaTh TpaBWiia 0€30MacHOrO TpyJda IPH IPOBEACHUH HCCIICIOBAHHN B
pamMKax yd4eOHOro JKCIEepUMEHTa, MPAKTHKyMa M y4eOHO-HCCIEeNOBATEIBCKOW M MPOSKTHOM
JIEeATEITLHOCTH C UCTIOJIB30BAaHHEM H3MEPUTEIBHBIX YCTPONCTB U 1a00paTOpHOTO 000PYI0BAHNS,

. pemats pacu€THBIC 33aJa4d C SBHO 33JaHHOW M HESBHO 3aJaHHOW (U3MUYECKOU
MOJICJIbIO: Ha OCHOBAaHMM aHAJIM3a YCIOBUS OOOCHOBBIBaTH BBIOOp (pu3HMUecKOl MojenH,
OTBEUAIONIeH TpeOOBaHMSIM 3a7add, TPHUMEHSTH (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNAThl (PU3NUECKUX TEOPHH MPU UCIIOIH30BAHIUH MaTEMAaTHUYECKUX METOJIOB PEIICHUS 3a/a4,
MPOBOJIUTHh PAcy€Thl HAa OCHOBAaHWUM HWMEIOIIMUXCS JaHHBIX, aHAJIU3UPOBATH PE3YJIbTaThl U
KOPPEKTUPOBATh METO/IbI PELIECHUS C YYETOM MOJIYYEHHBIX PE3YJIbTATOB;

. pemiaTh KadeCTBEHHBIE 3aJaud, TpeOyrolue NMPUMEHEHHUS 3HAHUW M3 pa3HbIX
pa3zenoB Kypca (M3HMKH, a TaK)K€ WHTErpalud 3HAHUW U3 JPYTHX MPEIMETOB €CTECTBEHHO-
HAay4YHOT'O IMKJIA: BBICTPAWBATH JIOTUYECKYIO ILIETIOUKY PACCYXICHHUI C OMOpON Ha M3y4YCHHBIC
3aKOHBI, 3AKOHOMEPHOCTH ¥ (U3UYECKUE SBIICHUS,

. UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX NPUHIUIIOB
paboThl U3MEPUTEIbHBIX IPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMYECKUX ITPOLIECCOB;
. NPUBONUTH TIPUMEPHI BKJIAJla POCCUHCKUX W 3apyOekHBIX Y4YEHBIX-(DU3HKOB B

pa3sBUTHE HAyKH, B OOBSCHEHHME IPOLIECCOB OKPYXKAIOLIEr0 MHUpA, B pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

. aHaJM3UpOBaTh M OIICHWBATh MOCJIEJICTBUS OBITOBOM M INPOM3BOACTBEHHOMN
JESITEIbHOCTH YeJIOBEKa, CBSI3aHHOM ¢ (PU3MYECKMMM MPOLECCaMM, C MO3ULUN 3KOJOTUYECKOU
0€30I1aCHOCTH, NPEACTABICHUNH O PallMOHATIBLHOM MPUPOAONOIb30BAHUHU, a TaKXKE Pa3yMHOM
MCIIOJIb30BaHUU JIOCTH)KEHUN HAYKHU U TEXHOJIOTUH JUIsl JalbHEWIIEro pa3BUTHS YEJIOBEUECKOIO
00111eCTBA;

. OPUMEHSTh pa3IMyHble CIOCOOBl paboThl ¢ uHMoOpManuen QU3NIECKOro
COJIepKAaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HH()POPMALMOHHBIX TEXHOJOTMH, MpPU 3TOM
HCIIOJIb30BaTh COBPEMEHHbIE HMH(MOPMAIIMOHHBIE TEXHOJIOTUU JJIsl TOUCKa, IMepepadoTKu U
npeabsBieHUss y4eOHOM W HAy4YHO-TIOMYJISIpHOW MHGOpMAalMu, CTPYKTYpPUPOBAaHUS U
UHTEpIpeTalul  UHGOpMAIUM, MOJYYEHHOM U3 pa3MYHbIX MCTOYHUKOB, KPUTHUYECKU
aHaAJTM3UPOBaTh MOJyyaeMyl0 HMH(OpMaIUo M OLEHUBaTh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE
UMEIOLINXCS 3HAHUN, TaK ¥ Ha OCHOBE aHaJln3a UCTOYHUKA HH(OpMaLINK;

. IPOSIBIATh OPraHMU3AllMOHHBIE W IO3HABATEJIbHBIE YMEHHUS CAMOCTOATEIBHOTO
NpUOOpEeTEeHUs HOBBIX 3HAHUW B  MpolLlecCe€ BBIMOJHEHHS MPOEKTHBIX U y4eOHO-
UCCIIEI0BATEIbCKUX PA0OT;

. paboTaTh B rpyIIe C UCTIOJIHEHUEM PA3JIMYHBIX COLMANBHBIX POJIEH, MJIaHUPOBATh
paboTy Trpynmbl, palMoOHAIBHO pPACIpeleNaTh JAEATENIbHOCTh B HECTAHAAPTHBIX CHUTYyallUsX,
aJIeKBaTHO OIIEHMBATh BKJaJ KaXXKJOTO0 M3 YYaCTHHUKOB TIPYIIbI B pElIEHUE paccMaTpUBAEMOM
pooIeMbl;

. NpOSBIATE MOTHUBALIMIO K Oyaymieil npodeccHoHanbHONW AESITeNbHOCTH II0
CHEUHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

K xon1y o6yuenus B 11 knacc npeiMeTHBIE Pe3yJIbTaThl HA YIITyOJIEHHOM YPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:



. MOHUMATh POJb (U3UKKA B HPKOHOMHUYECKOH, TEXHOJIOTHYECKOH, CONMATBLHON H
TUYECKON cdepax AEATeNbHOCTH YeJIOBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHON Hay4HOU
KapTUHE MHpa, POJb ACTPOHOMHUHM B IPAKTUYECKOW JEATEIBHOCTH YEJIOBEKAa M JaJbHEHUIEM
HAayYHO-TEXHUYECKOM  pa3BUTUM,  3HAUYCHUE ONHCaTeNbHOM, CUCTEMATU3UPYIOLLEH,
OOBSICHUTEIBHOM M TNPOrHOCTHYECKOW (YHKUUH (U3MUECKOW Teopuu — 3IEKTPOAUHAMHKH,
CHEeUMATbHON TEOPHUH OTHOCHTEIBHOCTH, KBAHTOBOW (DM3UKH, pPOJIb (U3UYECKON TEOpHH B
(GbopMHpPOBAHNU MTPEICTABICHUN O prU3HUeCcKOl KapTUHE MUPA, MECTO (PU3MUYECKON KapTHHBI MUpa
B O0OLIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABIECHUIN O IPUPOJIE;

. pasinyarh YCJIOBUS NPUMEHHMOCTH MoOAeied (U3MYEeCKUX TeJl U IPOLECCOB
(sIBJIEHUI): OAHOPOJHOE 3JIEKTPUYECKOE M OJHOPOJAHOE MAarHUTHOE IOJIsl, TapMOHMYECKUE
KoJIeOaHUs, MAaTeMaTUYECKUM MAasTHUK, WUJCAIbHBIA NPYKUHHBIM MasTHUK, apMOHUYECKHE
BOJIHBI, H/ICATbHBIN KOJIe0aTeIbHbIN KOHTYp, TOHKAs JIMH3a, MOZAEECH aroMa, aTOMHOTO sipa |
KBaHTOBOM MOJIEJIN CBETA;

. pa3nu4arh ycjaoBus (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (U3MUECKUX 3aKOHOB,
IIOHUMAaTh BCEOOIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB M OTPAHUYEHHOCTh UCIIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

. aHaAJIM3UPOBATh U OOBSICHATH JIEKTPOMArHUTHBIE IPOLIECCHI U SIBJICHUS, UCIIOJIB3YS
OCHOBHBIE MOJIOKEHUS U 3aKOHBI 3JIEKTPOJIUHAMUKU U CHEUUAIbHON TEOPUU OTHOCUTEIBbHOCTU
(3aKOH  COXpaHEHHWs DSJIEKTpPUYECKOro 3apsjaa, cuia Awmmepa, cuia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM WHAYKIWHU, mnpaBwio Jlenna, cBs3p DJC caMOMHIyKIIMH B 3JIEMEHTE
INEKTPUYECKON LIENU CO CKOPOCTHIO M3MEHEHMs CHIIbI TOKA, ITOCTYJAThl CIELUAIbHON TEOpUU
OTHOCHUTEJIbHOCTU DUHILTENHA);

. aHaJM3UPOBaTh U OOBACHATH KBAaHTOBBIE IPOLIECCHl M SBJICHHUS, MCIIOIB3Ys
MIOJIOKEHHS KBAaHTOBOM (M3UKM (ypaBHeHHE DiHIITEeHHA U1 poTodddeKTa, MepBhIii 1 BTOpOU
noctynarel bopa, mNpuHIMII COOTHOIIEHUS HeonpeaenéHHocted ['eli3enOepra, 3aKkoHBI
COXPAaHEHHUs 3apsI0BOIO U MacCOBOTO 4YHCEI U SHEPruu B SACPHBIX peakUusAX, 3aKOH
paluOaKTUBHOTO pacraja);

. ONMCHIBaTh  (U3MUECKHE TMPOLECChl U  SBJIEHUS, MCHOJIb3ysl BEIMYUHBI:
HANpPsDKEHHOCTh  DJIEKTPUYECKOTO TIOJIS, IOTEHLHUAN 3JIEKTPOCTATHYECKOro IIOJIsA, Pa3HOCTh
MOTEHLIMAJIOB, MEKTPOABWKYILAs CUJIA, MHIAYKIMS MarHUTHOTO I0JIsI, MAarHUTHBIN MOTOK, CHUJla
AmMIiepa, THIYKTUBHOCTD, JIEKTPOABIKYIIAs CUJIa CAMOWHIYKIUH, SHEPTUs MarHUTHOIO IOJIS
IIPOBOJHMKA C TOKOM, PEISTUBUCTCKUN HMMITYJIbC, TIOJIHASL DHEPTHsl, SHEPTUs TOKOsI CBOOOIHOM
YaCTHIIbI, SHEPTHSI U UMITYJIbC (POTOHA, MACCOBOE UMCIIO U 3apsizl SApa, SHEPIUs CBA3U SApa;

. OOBSACHATH OCOOEHHOCTU MPOTEKAHUS (PU3NYECKUX SIBICHUN: 3JIEKTPOMArHUTHAS
UHIYKIUS, CAMOMHIYKIMSI, Pe30HAaHC, HHTep(EepeHIUs BOJH, AU(paKLus, AUCIEPCUs, MMOJIHOE
BHyYTpeHHee oTpakeHue, doTtodnekrpuueckuit r3pdext (poroaddext), anbda- u GeTa-pacmabl
a1ep, raMMa-u3JIydeHue saep, pu3ndeckue NPUHIUIIBI CIIEKTPaIbHOTO aHaIMu3a U padoThl J1a3epa;

. OTIpEe/IeNATh HaNpaBiIeHHE WHAYKIMM MarHUTHOTO MOJIsi MPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuiel Jlopenna;

. CTPOUTHh H300paXeHHE, CO3/laBaeMO€ IUIOCKHUM 3€pKajioM, TOHKOW JIMH30H, U
paccuMThIBATh €r0 XapaKTEPUCTHKHY;

. MPUMEHSTh OCHOBOIIOJIAraloIllie aCTPOHOMUYECKUE MOHATHUS, TEOPUHU U 3aKOHBI
JUI aHallu3a U OOBSICHEHUS (U3UYECKUX IPOLECCOB, MPOUCXOIAIIUX B 3BE3AAX, B 3BE3IHBIX
CHCTEMax, B MEXXTAJIAKTHYECKOU CpeJie; IBMKEHUS HEOSCHBIX T, YBOJIFOIINY 3BE3/1 U BeeneHHoi;

. OPOBOJIUTH  HCCIENOBaHME  3aBUCHUMOCTEH  (DU3MYECKMX  BEJIMYUH  C
HCIIOJIb30BaHUEM TMPSMBIX H3MEpPEHHUI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJIE I'paUKOB C Y4ETOM
a0COTIOTHBIX MOTPEUTHOCTEN U3MEPEHUH, AeNIaTh BBIBOBI IO PE3yJIbTaTaM UCCIIEIOBAHNUS;

. IPOBOJUTH KOCBEHHBIE M3MEpEHUs] (U3MUECKUX BEIMYUH, IPU 3TOM BBIOUPAThH
ONTUMAJIBHBIA METOJI W3MEpPEHUs, OLIEHWBATh a0COJIOTHBIE U OTHOCUTENIbHBIE MOTPEUIHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHMI;

. IPOBOAMTH OMBITHl IO MPOBEPKE TMPEAJIOKEHHON TUIOTE3bl: IUIAHWPOBATH



9KCIIEPUMEHT, CcOoOUpaTh HSKCHEPUMEHTAIbHYI0 YCTAaHOBKY, AaHAJIM3UpPOBATh IMOJy4YCHHbIE
pe3yJIbTaThl U AENaTh BBIBOJ O CTATyCE MPEAJIOKEHHON TUIIOTE3BI;

. ONUCHIBATh METO/IbI IIOJYYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

. coOmoaTh MpaBwia OE30MacCHOTO TpyJa NHpU MPOBEICHHH HCCIEIOBaHUN B
pamMKax y4eOHOro HJKCIEepUMEHTa, MPAaKTHKyMmMa M y4eOHO-HCCIeOBATENbCKOW M MPOEKTHOM
JeSITEILHOCTH € MCIIOJIb30BAaHUEM U3MEPUTENILHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BAHHS;

. pemate pacuéTHbIe 3aJa4M C SBHO 33JaHHOW M HESBHO 3aJaHHON (U3UYECKOM
MOJICNIbIO: Ha OCHOBAHMHU aHAM3a YCJIOBUS BBIOMpPATh (U3UYECKHUE MOJENH, OTBEYAIOIIHNe
TpeOOBaHUSAM 3a]1a4H, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U TIOCTYJIAThl PU3NYECKUX
TEOpUH MIPU UCIOJIb30BAHUU MAaTEMATUUYECKUX METOJIOB PEILIEHUS 3a/1a4, IPOBOANUThH pacuéThl Ha
OCHOBaHMM HMEIOUIUXCS JaHHBIX, AHAIM3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METObI
pelIeHus ¢ y4ETOM HOJIYyUYEHHBIX Pe3yIbTaTOB;

. pelaTh KauyeCTBEHHbIE 3aJaud, TPEOyIoLIMe MPUMEHEHUsS 3HAHUN U3 pPa3HBIX
pas3zenoB Kypca (pH3MKH, a TAaKKe WHTETpalliy 3HAHUN U3 JPYTUX NPEJAMETOB €CTECTBEHHO-
Hay4YHOI'0 LMKJIA: BBICTPAUBATH JIOTMYECKYIO LIETIOYKY PACCYXACHHUI C ONOPOM Ha M3y4YECHHbIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHHUS;

. UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX MPUHIUIIOB
paboThl U3MEPUTENBHBIX IPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOIMUECKUX MPOIIECCOB;
. NPUBOJIUTH MPUMEPHI BKIAJa POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-(U3HKOB B

pa3BUTHE HAyKd, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO MHpAa, B PA3BUTHE TEXHUKU H
TEXHOJIOTHH;

. aHAJIM3UpPOBAaTh W OLIGHUBATh TMOCIEACTBUS OBITOBOM M TMPOU3BOJICTBEHHOU
JESTEIbHOCTH YelIOBEKa, CBSI3aHHOW C (PU3UYECKHMH MPOLECCaMH, C MO3ULUN IKOJOTUYECKOU
0€30MacHOCTH, IMPEACTABICHUN O palMOHAIBHOM IPUPOJONOIb30BAaHUH, a TAKXKE Pa3yMHOM
WCIIOJIb30BAaHNUU JOCTUKEHUW HAYKU U TEXHOJOTUH JJI JAIbHEHUIIEro pa3BUTHS YE€ITIOBEYECKOTO
00I11eCTBA;

. OPUMEHSTh pa3u4yHble CIOoco0bl paboThl ¢ uHbOpManuend QUINIECKOro
COJIEpXaHUsI C HCIOJIb30BAHWEM COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJOTUH, MPU 3TOM
UCIIONIb30BaTh COBpPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJIOTUM MMl TOUCKA, MepepadoTKu U
MpEAbSBICHUST Y4eOHOW W HAy4YHO-TIOMYJSIpHOM HWHGOPMAIMH, CTPYKTYpUPOBAHUS H
UHTEpIpeTanuu  UHGOpPMAIUHU, TMONYYEHHOM W3 pa3MMYHBIX MCTOYHUKOB, KPUTHUYECKU
AHAIM3UPOBATh MOJIY4YaeMyl0 HH(OPMALMIO U OLIEHHWBATh €€ JTOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIINXCS 3HAHUMN, TaK ¥ Ha OCHOBE aHallM3a UCTOYHUKA WH(OpMAIINK;

. MPOSIBJISITh OPTaHU3AIMOHHBIE W TI03HABATENBHBIE YMEHHS CaMOCTOSATEIHBHOTO
OpUOOpeTeHUsT HOBBIX 3HAHUHW B  TMpollecce€ BBHIMOJHEHHS TMPOEKTHBIX U y4eOHo-
HCCJIEIOBATEIbCKUX padoT;

. paboTaTh B rpYIIe C UCTIOJIHEHUEM PA3IMYHBIX COIUANBHBIX POJIEH, MIaHUPOBATh
paboTy TpymIbl, PAalMOHAIBHO paCHpeNemsiTh NeATEIbHOCTh B HECTAHIAPTHBIX CUTYAIUsX,
aJIeKBaTHO OLIEHMBATh BKJIAJ Ka)KJOTO W3 YYaCTHUKOB TPYIIIbI B PEIICHHE paccMaTpUBaeMOM
po0JIEMBI;

. MPOSIBIISATE MOTHUBALIMIO K Oyaymiedl mnpodeccHoHanbHOW AESITeNbHOCTH 10
CIIENUATBLHOCTSM (PU3UKO-TEXHHUECKOTO MPODHUIISL.



4. TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne | HammenoBanme pasnenos u Tem mporpaMmsl | KonmnuectBo yacos D1nekTpoHHbIe (IU(POBLIE) 00pa3oBaTEIbHBIC
n/n Bcero|| KourponbHbie I[IpakTHuecKue PeCYpChI
paboThI paboThI
[Pasnen 1. HAYUHDBIN METOJI IO3HAHMSI TPUPO/IbI |
|1.1 HHay‘IHLIfI METO/I II03HAHUSI IPHPOJIBI H 6 H H H[[]] ‘
|I/IToro 10 pa3Jeiy H 6 H ‘
IPazzen 2. MEXAHMKA |
2.1 |Knnemarnxa | 10 | 1 | [l |
2.2 |inmavuxa | 10 | | [l |
|2.3 HCTaTHKa TBEPJOTO TeNa H 5 H H H[[]] ‘
|2.4 H3aKOHH COXpaHEHUs B MEXaHUKe H 10 H H H[[]] ‘
|I/ITOro 110 pa3jeny H 35 H ‘
[Paznea 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJMHAMHUKA |
|3.1 HOCHOBBI MOJICKYJISIPHOKHHETHYECKOIN TEOPUH H 15 H 1 H H[[]] ‘
|3.2 "TepMO)II/IHaMI/IKa.TGHHOBHe MaIIuHBI H 20 H 1 H H[[]] ‘
3.3 ||ArperatHble cocTosiHUS BeniecTBa. DazoBbie 14 1 (]
HePEeXO/Ibl

|I/IT0ro 10 pa3zeny H 49 H ‘
[Paznen 4. DJEKTPOJJMHAMMKA |
|4.1 HBneKTqueCKoe nose H 24 H H H[[]] ‘
|4.2 HHOCTO;{HHHI?I DIEKTPUYECKHH TOK H 24 H H H[[]] ‘
|4.3 HTOKI/I B PA3IMYHBIX Cpeaax H 6 H H H[[]] ‘
|I/IT0ro 110 pasaeiy H o4 H ‘
[Pasgen 5. DUBMUECKHUI IPAKTUKYM |
|5.1 qumnqecxﬂﬁ HPAKTHKYyM H 16 H H 16 H[[]] ‘




Ne HanmenoBanmne pasaciioB U TEM IIPpOTrpaMMBbI ‘

KommuectBo yacos

DnekTpoHHBIC (IU(PPOBBIE) 0Opa30BATEIHHBIC

|Pa3;le.11 3. OCHOBBI CIIEIIMAJIbHON TEOPUU OTHOCUTEJbHOCTH

|3.1 ”OCHOBBI CTO

|5 |

1

[

|I/IT0ro 0 paszeny

[

n/n Bcero|| KourponbHbie I[IpakTHuecKue PeCYpChI
paboThI paboThI

|I/IT0ro 110 pa3aeiy H 16 H ‘

[Peseproe pevs | 10 | | M |

OBUIEE KOJIMYECTBO YACOB I10 170 8 16

[TPOI'PAMME

TEMATHUHYECKOE INIAHUPOBAHHUE 11 KJIACC

Ne HanmenoBanue pa3neinoB U TeEM IpOrpaMmbl KonunyecTBo yacos OneKTpoHHbIE (HUPPOBHIE)
n/m Bcero|| Konrponensie ||  Ipaktuyeckue 0bpasoBaTenbHbIe PECypChl
paboThI paboThI

[Pasnen 1. 3JEKTPOJJMHAMHUKA |

|1.1 ||MarHHTHoe noJje H 14 H H H[[]] ‘

|1.2 ||3J'IeKTp0MaFHI/ITHa}I UHIYKLUS H 13 H 1 H H[[]] ‘

|I/ITOro 110 pa3jeny H 27 H ‘

[Paznea 2. KOJIEBAHUS M BOJIHBI |

|2.1 ||MexaHquc1<He KoseOaHus H 10 H H H[[]] ‘

|2.2 ||9neKTp0MarHHTHLIe KoJieOaHUsI H 15 H H H[[]] ‘

|2.3 ||MexaHquCKne Y DJICKTPOMArHUTHBIE BOJIHBI H 10 H H H[[]] ‘

2.4 ]Onuxa L 25 | | [ |

|I/IToro 110 pasaeiy H 60 H ‘
l
|
|

|Pa:me.11 4. KBAHTOBAS ®U3UKA




Ne HanMeHOBaHUE Pa3/IENIoB U TEM IIPOrPAMMBI | KonunuecTBo 4acos | Puexrponnbie (mudpossic)
/1 Bceero|| Konrponbsusie|  Ipaktudeckue 0bpazoBaTeNbHEIE PeCypChI
paboThI paboThI
|4.l ||KopnyCKynﬁpH0-BonHOBoﬁ Jyan3m H 15 H H H[[]] ‘
|4.2 ||d)1/131/11<a aroma H 5 H H H[[]] ‘
|4.3 ||d)1/131/11<a ATOMHOTO S7pa M 3JIEMEHTAPHBIX YaCTHIL H 5 H H H[[]] ‘
|I/ITOro [0 pasaeny H 25 H ‘
|Pa3)1e.11 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKHU ‘
|5.l ||3ﬂeMeHTm ACTPOHOMHH M aCTPO(YU3UKH H 12 H H H[[]] ‘
|I/IT0ro 10 pasaeny H 12 H ‘
[Paznen 6. PUBMUYECKUI IPAKTUKYM |
|6.1 ||CDI/I3I/IquKI/II71 NPaKTHKYM H 16 H H 16 H[[]] ‘
|I/IT0ro 10 paszeny H 16 H ‘
[Pasgen 7. OGOBIIAIOILEE IOBTOPEHHE |
7.1 ||Cucremarusanus 1 0000IICHHE TIPEAMETHOTO COJCPKAHUS U 15 [[1]
ONbITa JEATENLHOCTH, TPUOOPETEHHOIO P U3YYEHUH Kypca
¢uzuku 10 — 11 xnaccon

|I/IT0ro 10 paszeny H 15 H ‘
|Pe3epBHOe BpeMs H 10 H H H[[]] ‘
[OBIIEE KOJIMYECTBO YACOB T10 [IPOTPAMME [ 170 || 4 [ 16 [ |

5. MOYPOYHOE IINIAHUPOBAHME 10 KJIACC




No Tema ypoka KonnuectBo yacoB ‘ Jara DIJIEKTPOHHBIE
n/n Bcero||KonTponbnsie || [Ipaktuyeckue || A3YTCHIA midposbIe
PaBOTEI PaBOTEI o0pa3oBarelibHbIe
pecypehl

|1 H[[CDHsHKa — (pyHnamenTanbpHas Hayka o npupoje]| H ‘[[]]

2 ||[[HayuHblif MeTO TO3HAHUS U METO/IBI HCCIIEAOBAHUS (PU3UUECKUX (]
SIBJICHUH] |

3 ||[[OxcriepuMeHT 1 TeOpHs B IPOIIECCE MTO3HAHUS TPUPO/IBI. 1 (]
Habumoienne u skcnepuMeHT B Gusuke]]

|4 ”[[CHOCO6H U3MEpeHUsT PU3UUECKUX BEITHUUH] | H |[[]]

5 ||[[AGcomroTHAs ¥ OTHOCHTENIBbHAS MOIPEIIHOCTH H3MEPCHHMIA (1]
(U3HYECKUX BETUIHNH] |

6 |[[MonemupoBanue B pusuke. Posnb u mecto ¢pusuku B popmupoBanuu || 1 1
COBPEMEHHOM HAYYHON KapTUHBI MUPA, B IPAKTUYECKON
JIeATeIIbHOCTH JIH0JIEH | |

7 |[[Mexanndeckoe nBmxenue. Cucrema orcuera. OTHOCHTEIBHOCTh 1 (1
MeXaHUYeCcKoro nBukeHus. [Ipsmas u oOpaTHas 3ajauu MEXaHUKH ||

8 |[[Pammyc-BekTOp MaTepuanbHON TOYKHU, €TO MPOSKIH Ha OCH 1 (]
koopauHart. Tpaekropus. [lepemenienue. Ckopocts. VX mpoekimu Ha
OCH KOOpJUHAT] ]

9 |[[PaBHOMepHOE psIMOJIMHEITHOE NBUXeHUE. [ paduueckoe onrcanue 1 (]
PaBHOMEPHOTO MIPSMOJIMHEHHOTO IBYKCHHS ||

|10 H[[Cnomeﬁne HepeMeIeHUH 1 cKkopocTeil. Pemenne 3anay]] H ‘[[]]

11 |[[HepaBHOMEpHOE ABMXKEHHE. MTHOBEHHASI CKOPOCTh. Y CKOPEHHE. (]
[MpsiMosTMHEITHOE IBH)KEHHUE C MOCTOSHHBIM YCKOPeHUEM |

12 |[[Tpaduueckoe onucanue MPSAMOITHHEHHOTO ABMKEHUS C 1 [[1]
IIOCTOSIHHBIM YCKOpEHUeM| |




No Tema ypoka KonnuectBo yacoB ‘ Jara DIJIEKTPOHHBIE
n/m Bcero| Konrponsnsie|| [Tpaktrnueckue ||A3YTCHAA nQposbie
PaBOTEI PaBOTEI obpazoBaresibHbIC
pecypehl
13 |[[[CBoGOgHOE MaseHue. Y CKOpEHHE CBOOOIHOTO MaCHUS. 1 (]
3aBUCHMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHHS OT BPEMEHH U HX
rpaduku]]
|14 ”[[Z[BH)KeHHe Tela, OPOLICHHOTO TOJT YIIIOM K TOPHU30HTY] ] H ’ H H H[[]]
15 |[[KpuBonuHeitHOE nBMKEHUE. [IBIKEHHE IO OKPY)KHOCTU. YTJIOBas U (1
JMHeNHasa ckopocTs. Ilepuon u yacrora. LleHTpocTpeMuTenbHOE U
MOJTHOE YCKOpeHue]|
|16 ”[[KOHTpOJ‘IbHa}I pabota o Teme "Kunemarnka"]] H H 1 H H “[[]]
17 |[[TTepBsIii 3akon HptoToHa. MHepHuanibHbIe CHCTEMBI OTCUETA. (1]
[IpuHnun otHOCcHUTENBHOCTH ['anunes. HemnepruaibHbie CHCTEMBI
orcuéral]
|18 H[[Cnna. PaBHozeiicTByOmas cuina. Bropoit 3akon Herotona. Macca]] H H H H ||[[]]
|19 ”[[B3aHM0)IeI710TBMe ten. Tpernii 3akoH Herorona]] H H H H H[[]]
20 ||[[(TpuHIMI cynepro3ulu cui. Pemenune 3a1ad Ha MPUMEHEHHE (]
3akoHOB HproTOHA] |
21 ||[[3ak0H BCeMHPHOTO TATOTEHHS. DKBUBAICHTHOCTh TPAaBUTAIIMOHHOM 1 (]
Y UHEPTHOU Macchl|]
|22 ”[[Cﬂna TSHKECTH M YCKOPEHUE CBOOOHOTO MajicHN || H H H H H[[]]
23 ||[[ABuxeHre HeOECHBIX TE U UX UCKYCCTBEHHBIX CITYTHUKOB. [lepBas [[1]
KOCMHU4YecKasi ckopocThb. 3akoHbl Keriepal]]
|24 ”[[Cﬂna ynpyrocTu. 3akoH I'yka. Bec Tena]] H H H H H[[]]
25 |[[[Cuna Tpenus. [Ipupona v BUABI CUll TpeHUs. J[BI)KEHUE B )KUKOCTH [[1]
Y Ta3e ¢ Y4ETOM CHJIbI COTPOTUBIICHUSI CPEibl | |
26 ||[[JtaBnenne. Tuapocratnueckoe nasnenne. Cuna Apxnmenal] 1| I I [




No Tema ypoka KonnuectBo yacoB ‘ Jara DIJIEKTPOHHBIE
n/n Bcero||KonTponbnsie || [Ipaktuyeckue || A3YTCHIA midposbIe
paboTHI paBoTHI o0pa3oBaTelbHbIC
pecypehl
27 ||[[Ab6comroTHO TBepaoe Teino. IlocTynarensHoe U BpalaTeaIbHOe 1 (]
JIBU>KEHUE TBEPAOTO Tenal]
|28 ‘[[MOMGHT CHJIBI OTHOCHTEILHO OCH BparieHus. [1nedo cuibi]] H |[[]]
29 ||[[Cnoxenue cui, MPUIOKEHHBIX K TBepIoMYy Teny. LleHTp TsxecTH (]
Tesa. Y CIIOBUSI paBHOBECHs TBEpAOTo Teja. Bupl paBHOBecHs ||
|3O ‘[[PGH_IGHI/IG 3a1a4] | H I[[]]
31 |[[KonTpomabHas pabora no Teme "Iunamuka. CTaTuka TBEpIOTO 1 (1
tena"]]
32 ||[[Mmmynbc MaTepraabHON TOYKH, CHCTEMbI MATEPHAITLHBIX TOUCK. 1 (1
IlenTp Macc cuCTeMbI MaTepPHAIBHBIX TOYEK. Teopema o IBUKESHUH
LEHTpa mMacc]]
33 |[[Ummynbe cuiibl 1 MI3MEHEHHE UMITYJIbCa Teja. 3aKOH COXPaHEHHS 1 (1
uMItysbca. PeaktuBHoe nBukeHue] |
34 |[[MomeHT nmIynbca MatepuansHoi Touku. [Ipeacrasnenne o 1 (]
COXpaHEHHH MOMEHTA UMITYJIbCa B IEHTPAIBHBIX MOJIX ] ]
35 |[[Pemenne 3amau]] [ m
36 |[[PaboTa cuibl Ha MaJIOM M HAa KOHEYHOM IE€PEMEIICHUH. (]
I'paduyeckoe npepcraBieHne padbOTHl CHITBI. MOITHOCTB CHIIBI| |
37 ||[[Kunetnueckas sHeprus. Teopema 06 U3MEHEHUN KMHETHYECKOM 1 [[1]
SHEPTHH MaTepUaATbHON TOUKH ] |
38 ||[[[ToreHnManbHBIE U HEMOTEHIIMANbHBIE CHIIBL. [loTeHIIManbHAS 1 [[1]
sHeprus. Bropas kocmMudeckast CKOpocTh| |
39 |[[TpeTbst KocMuUecKas CKOpocTh. CBs3b pabOTHI HEMOTCHIIMATBHBIX 1 (1]
CHJI C U3MCHEHHEM MEXaHUYECKOW SHEPTHU CUCTEMBI TeJl. 3aKOH
COXPAHEHUS MEXaHUYECKON YHEPTHH ||




No Tema ypoka KonnuectBo yacoB ‘ Jara DIJIEKTPOHHBIE
n/m Bcero| Konrponsnsie|| [Tpaktrnueckue ||A3YTCHAA nQposbie
PaBOTEI PaBOTEI obpazoBaresibHbIC
pecypehl

40 |[[Yopyrue u HeynpyTrue CTOJIKHOBEHUS. Y paBHeHUE bepHyum 1is 1 [[1]

WJIeaIbHOM JKUJIKOCTH ||
|41 ‘[[KOHTpOJ‘IbHa}I pabota 1o Teme "3aKOHbI COXPAHEHUS B MEXaHUKe' || H H 1 H H ||[[]]
42 |([[Pa3BuTHE IIpeACTABICHHI O IPUPOJE TEILIOTE. OCHOBHBIE (]

nonoxenus MKT. Jluddy3usa. bpoyHoBckoe nBrkeHue] |
43 | [[CTpoenue ra3000pa3HbIX, )KUIKUX U TBEPABIX TEl. XapaKTep 1 (1]

JIBMOKCHUS M B3aMMOJICHCTBHS YaCTHUII BEIIECTBA] |
44 |[[Macca u pa3mepsl MoJieKyt (atomoB). KonnuecTBo BelecTsa. 1 [[1]

[TocTostnHas ABoraapo]]
|45 H[[TeMnepaTypa. TemnoBoe paBHoBecue. Illkana Ilenbcus]] H 1 H H H ||[[]] ‘
46 |[[Pemerme sazar]] 1] | | |y |
|47 ”[[I/IJ:[eaﬂmeﬁ ra3. ['a3oBbie 3aKOHBI] ] H 1 H H H H[[]] ‘
|48 ”[[YPaBHeHI/Ie Mengeneepa-Knaneiipona. Pemenue 3a1a4]] H 1 H H H H[[]] ‘
|49 ”[[A6COJ‘IIOTHa$I temneparypa. 3akoH JlanbToHa]] H 1 H H H “[[]] ‘
50 |([[U3omporiecchl B HeadIbHOM ra3e ¢ MOCTOSSHHBIM KOJTHYECTBOM 1 (1

BelecTBa|
51 |[[Tpaduueckoe mpeacTaBICHHE U3OMPOILIECCOB: U30TEPMa, H30X0pa, 1 [[1]

n3obapal|
|52 ”[[OCHOBHoe ypaBaenne MKT]] H 1 H H H H[[]] ‘
53 |[[Pemere sazar]] | 1] | | ] |
54 |[[[CBs3b aOCOMIOTHOI TeMIepaTypbl TEPMOAMHAMUYECKOM cuctemsl co|| 1 [[1]

CpeaHEel KHHETHYECKON AHEPIUEH MOCTYNAaTeIbHOTO TEMIOBOTO
JBUKEHUS €€ yacTuIl] |

|55 ”[[O606meHHe U cucreMaru3anus 3Hanui o teme "OcnoBet MKT"]] H 1 H

]




No Tema ypoka KonnuectBo yacoB ‘ Jara DIJIEKTPOHHBIE
m/a Bcero||KonTponbnsie || [Ipaktuyeckue || A3YTCHIA nQpossIe
paBoTHI PaBOTEI 00pa3zoBaresbHbIe
pecypcsl
56 ||[[Kourponsuas paGora no teme "Octossl MKT" ] 1 | [l

sHepruu T/ cuctemsl]]

57 ||[[[TepmogunaMuyeckas cucreMa. 3alaHie BHEIIHUX yciioBui uis TJ] (]
cucremsl. BHennue u BHyTpeHHue napamerpsl. [lapamerpsr T/1
CHCTEMBbI KaK CPEIHUE 3HAYCHUS BEJIMYHH, ONIMCHIBAIOIINX €€ Ha
MUKPOCKOIIUYECKOM ypOBHE] ]

58 |[[HyneBoe Hauano tepmoguHamMuku. CaMonpoun3BoibHAs penakcanus | 1 [[1]
T]I cuctemsbl K TEIIIOBOMY PaBHOBECHIO| ]

59 |[[[Mozenp uealibHOTO Ta3a B TEPMOJIMHAMHKE. Y CIIOBHS 1 (1
MPUMEHHUMOCTH TOU MOJIENH] |

60 |[[YpaBHenne MenneneeBa-KnaneiipoHa u BeIpaxkeHUE IS 1 (]
BHYTpPEHHEHN 3HEpIruu||

61 |[[BeipaskeHue Uit BHYTPEHHEH SHEPTUH OJTHOATOMHOTO HEaTbHOTO 1 (]
raza. KBasucraTnyeckne 1 HeCTaTU4eCKUE MPOIEeCCh | |

62 |[[OnemenTapHas pabora B TepMOAMHAMHKE. Brrancienue padboThl o 1 (1
rpaduky npoiecca Ha pV-nuarpammel]]

63 |[[Termonepenayda kak cnocod W3MEHEHUS BHyTpeHHeH sHeprun T/] 1 (]
CHCTeMBbI 6€3 CoBepIIeHUsI paboOThI]]

|64 ‘[[KOHB@KHI/ISI, TETIONPOBOIHOCTb, U3JTyUeHHE] ] H |[[]]

65 ||[[KommuecTBo TemmoTsl. TemmoéMKocTh Tena. Y ienbHas 1 MOJIIpHas (]
TETJIOEMKOCTH BEIECTBA. Y IeIbHAS TEIUIOTA CrOPaHUs TOIUINBA] |

|66 ‘[[PacqéT KOJIMYECTBa TETUIOTHI IPU Teruionepenayue] | H |[[]]

67 |[[TlousTre 00 agnabatHoM mporiecce. [lepBrIit 3aK0OH [[1]
TEPMOJAUHAMUKH] |

68 |[[KomuuecTBO TEMmIOTH U paboTa Kak MEpbl H3MEHEHUS! BHYTPEHHEH 1 [[1]




No Tema ypoka KonnuectBo yacoB ‘ Jara DIJIEKTPOHHBIE
n/m Bcero| Konrponsnsie|| [Tpaktrnueckue ||A3YTCHAA nQposbie
PaBOTEI PaBOTEI obpazoBaresibHbIC
pecypehl
69 |[[BTopoii 3aKOH TEPMOJIUHAMHKH I PABHOBECHBIX U 1 (]
HEPaBHOBECHBIX MpoIleccoB. HeoOpaTuMOCTh MPUPOIHBIX
mpoiieccon]|
|7O ”[[HpI/IHIII/IHI)I neiictBus TerioBbix MamuH. KIT/]] H 1 H H H H[[]]
|71 ”[[MaKCI/IMaJ'IbHOC snauenue KITJI. Iuki Kapuo]] H 1 H H H H[[]]
|72 ”[[PGH_ICHI/IG 3aa4]| H 1 H H H “[[]]
73 |[[[Pxosoruueckme acreKThl KCIOIb30BAHMS TEIJIOBBIX ABUIATENICH. 1 (1
TennoBoe 3arpsi3HEHUE OKPYKAIOIIEH Cpebl ||
74 | [[Penerme sazau]] | 1] | | )]
75 ||[[O000meHune u cucreMaTu3anys 3Hanui no reme "TepMoauHaMuKa. 1 (1
TemnnoBbie MamuHbI"] |
76 |[[KonTposnbHas pabota mmo Teme "Tepmonunamuka. TenaoBsie 1 1 (]
MaIuHbI" ]|
77 |[[TTapooOpa3oBanue u KOHAeHcamus. MicmapeHne u KuieHue. 1 [[1]
VY nenpHas TEII0Ta NapooOpa3oBaHus| |
78 |[[HachlmieHHbIC U HEHACHINICHHBIC Mapbl. KauecTBeHHas 3aBUCHUMOCTS || 1 [[1]
IUTOTHOCTH U JIABJICHHSI HACBIIIEHHOTO Mapa OT TeMIIepaTyphbl, X
HE3aBHCUMOCTB OT 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIepaTyphbl KHUIIEHUS OT JIaBJICHUS B )KHUIKOCTH ]
|79 ”[[BJ‘M)KHOCTB BO31yxa. AOCOIIOTHAs U OTHOCUTENbHAS BIAXKHOCTB]] H H H H H[[]]
80 |[[Pemene saas]] I | | |
81 |[[TBépmoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIHUS [[1]
CBOWCTB KpHUCTAJIOB] |
82 |[[TInaBieHMe U KpUCTAUIA3ALKMSA. Y JebHAS TEIUIOTA TUIABICHHUS. 1 (1]
Cy6numarus|]




No Tema ypoka KonnuectBo yacoB ‘ Jara DIJIEKTPOHHBIE
n/n Bcero| Konrponsnsie|| [Tpaktrnueckue ||A3YTCHAA nQposbie
paboTHI paBoTHI o0pa3oBaTesbHbIC
pecypehl
83 |[[Aedopmannu tBEpIOTO Tena. PacTsokenue u cxatue. CuBur. 1 (]
Monyns HOwnra. [penen ynpyrux nedopmanmii] |
84 ||[[TemaoBoe pacuIMpeHue KUIAKOCTEH U TBEPABIX T€I. AHIAPMOHH3M 1 (1]
TEIUIOBBIX KOJ€OaHUI 4acTHI] BEIIeCcTBa ]|
|85 ”[[Hpeo6pa30BaHHe SHEpruu B (a3oBbIX Hepexoaax]] H 1 H H H H[[]]
|86 ”[[ypaBHeHI/Ie TEIIOBOro Oaancal] H 1 H H H “[[]]
|87 ”[[PGH_ICHI/IG 3amay]| H 1 H H H ||[[]]
88 |[[IloBepxHOCcTHOE HaTskeHue. Kanwuisapuele sBuenusd. [Jlasnenne mox|| 1 (]
VICKPUBJICHHOHM MOBEPXHOCTHIO sxuakocT. Popmyna Jlamnacal]
89 |[[[O600menne u cucteMaTu3aus 3HaHU| 1o TeMe "ArperatHsie 1 (1
coctosiaus BeniectBa. ®azoBbie mepexon"]|
90 ||[[KonTposbHas paboTa 1o Teme "ArperaTHble COCTOSHUS BEIIECTBA. 1 1 (]
®dazoBble epexoan" ]|
91 ||[[OnexTpu3anus e U €€ NposSBIEHUS. DIEeKTpUIecKuii 3aps. [a 1 (]
BU/Ia SJIEKTPHUYECKUX 3apsia0B. [I[pOBOTHUKH, TUDIIEKTPHKH U
MOJTYIPOBOJIHUKH | |
92 ||[[2nemeHTapHBIH EKTPHUCSCKH 3aps. 3aKOH COXPaHEHHS 1 (]
3JIEKTPUYECKOTO 3apsa]|
|93 ”[[B3aHMoneﬁCTBI/Ie 3aps10B. Toueunsle 3aps/bl. 3akoH Kysonal] H 1 H H H H[[]]
194 ||[[Pemenue saan]] | 1 | | | 0]
|95 H[[BneKTquecxoe noye. Ero neiictBue Ha aneKkTpudeckne 3apsiibl]] H 1 H H H H[[]]
96 ||[[HampsoxénHOCTH 3nekTpryeckoro mois. [IpoGusrit 3apsin. Jlnnun 1 (]

HaIPSKEHHOCTH JIEKTPUUYECKOro 1moisi. OTHOPOIHOE IIEKTPUUECKOE
noje]]




No Tema ypoka KonnuectBo yacoB ‘ Jara DIJIEKTPOHHBIE
n/m Bcero| Konrponsnsie|| [Tpaktrnueckue ||A3YTCHAA nQposbie
PaBOTEI PaBOTEI obpazoBaresibHbIC
pecypehl
97 ||[[IToTeHIMAIBHOCTD EKTPOCTATUYECKOTO oA, PasHOCTh 1 (]
MOTEHIINAJIOB U HaIIPsKEHUE ] |
98 |[[TToTeHIMaNbHAS PHEPTHUS 3apsiia B OJIEKTPOCTATHUCCKOM IIOJIE. 1 (1]
[ToTennuan 371eKTPOCTaTUYECKOTO OIS | |
99 |[[CBs3b HANPSHKEHHOCTH TOJISI U PA3HOCTH MOTECHIHAIOB JUIs 1 (1]
JIEKTPOCTATUYECKOTO MO |
|100”[[HpI/IHIII/IH CYNEpPIO3UIMHU IEKTPUUECKUX TOJIeH]] H 1 H H H H[[]] ‘
|101”[[PemeHHe 3a1a4 ]] H 1 H H H H[[]] ‘
|102”[[HOJ1e ToueuHoro 3apsja. [lone paBHOMepHO 3apskeHHOM cdepsl]] H 1 H H H H[[]] ‘
103||[[TToste paBHOMEPHO 3apsKEHHOTO 10 00BEMY mrapa. [Tome 1 1
paBHOMEPHO 3aps>KEHHOM OECKOHEUHOM MI0CKOCTH ||
104|[[TIpOBOTHUKH B AJICKTPOCTATUICCKOM TIOJIE. Y CIIOBHE PAaBHOBECHS 1 (]
3aps10B]|
|1O5”[[I[H3neKTpMKI/I ¥ HOJIyIPOBOAHHKH B DJIEKTPOCTATHUECKOM 11oIe]] H 1 H H H H[[]] ‘
106|/[[KonaeHcaTop. DAeKTPOEMKOCTh KOHCHCATOPA. DIEKTPOEMKOCTD 1 [[1]
MJIOCKOTO KOHAEeHcaTopal ]
|107”[[HapaJ'IJ'IeJ'ILHOC COCJIMHEHHUE KOHCHCATOPOB] ] H 1 H H H H[[]] ‘
|1O8”[[Hocne)103aTenLHoe COeIMHEHNE KOHJIEHCAaTOPOB]] H 1 H H H H[[]] ‘
|109”[[9Hepms[ 3apsHKEHHOr0 KOHAeHcaTopa]] H 1 H H H H[[]] ‘
|110”[[PemeHHe 3ama4]] H 1 H H H H[[]] ‘
111||[[ABmKeHue 3apsiyKEHHON YaCTUIBI B OJTHOPOTHOM DIIEKTPUIECKOM 1 [[1]
mone]]
|112H[[PemeHHe 3aya4]] H 1 H H H H[[]] ‘




No Tema ypoka KonnuectBo yacoB ‘ Jara DIJIEKTPOHHBIE
n/m Bcero| Konrponsnsie|| [Tpaktrnueckue ||A3YTCHAA nQposbie
PaBOTEI PaBOTEI obpazoBaresibHbIC
pecypehl

113|[[O0001menue 1 cucremMaTu3alys 3HaHUH 110 TeMe "DIEKTPUUIECKOe 1 (]

nosne"]]
|114 ‘[[KOHTpOJ‘IbHa}I pabota o Teme "DnekTpuyeckoe noie" || H H 1 H H ||[[]] ‘
115||[[Cuna Toxka. [locTosHHBII TOK. Y CIOBUS CyIIECTBOBAHUS (]

MOCTOSTHHOTO 3JICKTPUYECKOT0 TOKa] ]
|116”[[I/ICTO‘IHI/IKH toka. Hanpspkenue u 3/1C]] H H H H “[[]] ‘
|117”[[3a1<0H Owma i yyacTka nenu. DICKTPUIeCKOe CONPOTUBIICHHE] | H H H H ||[[]] ‘
118|[[[3aBHCHMOCTD COMIPOTUBIICHHUS OJHOPOAHOTO MPOBOJIHUKA OT €T0 [[1]

JUTUHBI U TUTOMIA M MOTIEPEYHOTo ceueHus | ]
|119 ‘[[YIIGJ'IBHOG COIPOTHBIICHHUE BeliecTBa. Penienne 3aqay]| H H H H “[[]] ‘
120||[[TTocemoBaTenbHOE, MapalIelIbHOE, CMENIAHHOE COETMHEHHE (1]

MIPOBOJIHUKOB] ]
121|[[[Pacuér pa3BeTBIEHHBIX IEKTPHUECKUX Tienei. [IpaBuiia 1 (1

Kupxroogal]]
(122 [[Pemerme sazar]] 1] | | ] |
|123”[[Pa60Ta 3IIEKTPUUYECKOro ToKa. 3akoH [xoyis —Jlennal] H 1 H H H H[[]] ‘
(124 [[Penertne saau]] I | | | |
125||[[MoIHOCTh MEKTPUYECKOTO TOKa. TeroBast MOIIHOCTb, 1 [[1]

BBIZICNIIEMas Ha pe3uctope]]
[126)|[[Pemere sazar]] | 1] | | ] |
|127”[[3I[C Y BHYTPEHHEE CONPOTUBIECHHE HCTOUYHHMKA TOKA] ] H 1 H H H H[[]] ‘
|128”[[3a1<0H Oma Ju1s I0JIHOM (3aMKHYTO#) 21E€KTpUUYECKOM 11enH ] ] H 1 H H H H[[]] ‘
|129”[[PemeHHe 3amaq]] H 1 H H H H[[]] ‘
|130H[[MomHOCTL MICTOYHHKA TOKa]] H 1 H H H H[[]] ‘




No Tema ypoka ‘ KonnuectBo yacoB ‘ Jara DIJIEKTPOHHBIE
n/m Bcero| Konrponsnsie|| [Tpaktrnueckue ||A3YTCHAA nQposbie
paboTHI paBoTHI o0pa3oBaTelbHbIC
pecypehl

|131”[[KOpOTKOG 3aMbIKaHue]] H 1 H H H H[[]] ‘
|132”[[KOHIICHcaT0p B LI€H IIOCTOSIHHOT'O TOKa] ] H 1 H H H H[[]] ‘
1133 [[Penertne aau]] |1 ] | | | |
|134”[[P6H_ICHI/IG 3aga4 110 TeMe "T1oCTOSHHBIN 27eKTpUIecKuil TOK"]] H 1 H H H “[[]] ‘
|135”[[P6H_ICHI/IG 3aga4 110 TeMme "T1oCTOSHHBIN 2eKTprudecKuil TOK"]] H 1 H H H ||[[]] ‘
|136”[[PemeHHe 3aga4 1o Teme "[locTosTHHBIN eKTpudecKuii ToK"]] H 1 H H H ||[[]] ‘
137|/[[O600mmenue u cucremarn3ayst 3HaHUH 110 Teme "[locTosHHBII 1 (]

3JIEKTPUYECKUN TOK" |]
|138”[[KOHTp0J‘IBHa}I pabota o Teme "[locTOSTHHBIN IeKTpUIeCKU TOK" ]| H 1 H 1 H H ||[[]] ‘
139|[[OnexTpudeckast IPOBOIUMOCTb PA3IMYHBIX BEIIECTB. 1 (]

DJIIEKTpUUYECKHI TOK B MeTaiiax. CBepXIpOBOAUMOCTS ||
140|[[[9nexTpuueckuii TOK B pacTBOpax M paciiiaBax JIEeKTPOIUTOB. 1 (1

3akonsr Dapazes s AIEKTpon3al|
|141”[[3J1€KTpI/IquKI/H71 TOK B razax. [Ima3mal]] H 1 H H H H[[]] ‘
|142”[[3J161<Tp1/1qec1<1/1ﬁ TOK B BakyyMme. BakyymHbie npu0opsi]] H 1 H H H H[[]] ‘
|143”[[3J161<Tp1/1qec1<1/1ﬁ TOK B TIOJTYTIPOBOTHUKAX | | H 1 H H H H[[]] ‘
|144”[[HOJ‘IYHpOBO,Z[HI/IKOBBIe puoopskI| H 1 H H H H[[]] ‘
145|[[®usnyecknii mpakTUKyM 10 Teme "3MepeHne CHtbl TOKa | 1 1 (]

HAIpPsDKEHUS B IIENH MTOCTOSHHOTO TOKA TIPU ITOMOIIM aHAJIOTOBBIX U

U (POBBIX U3MEPUTENBHBIX TPUOOPOB" MK "3HAKOMCTBO C

rdpoBoii tabopaTtopueii mo ¢pusuke. [Ipumeps! H3MepeHust

(bu3NYECKUX BETMYMH MTPH MOMOIIY KOMIIbIOTEPHBIX JAaTYUKOB'"]]
146|[[Pusnyeckuii mpakTUKyM 10 Teme "M3yueHre HepaBHOMEPHOTO 1 1 (1]

JBUKEHUS C LIEIIBIO OINPEACIIeHUs] MTHOBEHHOU CKOpocTH" ]




/o

Tema ypoka

KomngectBo yacos

Bcero

KonTposbhbie
paboThI

[IpakTuueckue
paboThI

Jlata

U3Yy4YEeHUs

DIJIEKTPOHHBIE
U poBbIC

06pa3OBaTeHBHBIe

pecypcsl

147

[[Dusnueckuii npakTukyMm 1o teme "M3MepeHue yckopeHus npu
HPSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBM)KEHUH 110 HAaKJIOHHOM
wiockocTy" wnu "MccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JBH>KEHUU" ]|

1

[[]

148

[[@u3nueckuii npakTUKyM 1o Teme "M3mepeHne ycKopeHus
cBoOoHOTO NaneHus" win "M3ydyenue IBUKEHUS TeIa, OpOLICHHOTO
TOPU30HTAIBHO" ||

(0]

149

[[Pusnueckuil npakTukyM no teme "M3yduenue qBUKEHUs Tea 10
OKPY’KHOCTH C ITOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO" MU
"UccnenoBanue 3aBUCUMOCTH MEPUOJIa OOpaIIeHHs] KOHUYECKOTO
MasiTHUKA OT €ro napamerpos"]]

(0]

150

[[@u3nueckuii mpakTUKyM 1o TeMme "M3mMepeHne paBHOAEHCTBYOMIEN
CHUJIBI TIPU ABUKEHUU OpYCKa M0 HAKJIOHHOM IJIOCKOCTH" WITH
"IIpoBepka TMIOTE3bI O HE3AaBUCUMOCTH BPEMEHH JIBHKEHUS Opycka
M0 HAKJIOHHOM TIJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT e€ro Macchl"]]

(0]

151

[[Pusnueckuii mpakTukyMm mno teme "lMccrnenoBanue 3aBUCUMOCTH CHII
yIPYTOCTH, BOZHUKAIOIIUX B MPYXHHE U pE3UHOBOM 00pasiie, OT UX
nedhopmaruu” wim "M3ydeHne IBMKSHUST CUCTEMBI TEJl, CBI3aHHBIX
HUTHIO, IEPEKUHYTOM yepe3 JErkuit 6:1ok"]]

(0]

152

[[@u3nueckuit mpakTukyM 1o Teme "M3mepenne koddduimenta
TPEHUs MO BEJIMYMHE YIII0BOro Ko3ddunuenra 3aBucumoct Frp(N)"
i "HccnenoBanue ABMKEHUs OpycKa MO HaKJIOHHOM TUIOCKOCTH C
HepeMeHHbIM KoduienToM TpeHus" uium "V3yuenne qBIKEHUS
rpy3a Ha Bayly ¢ TpeHuem" ||

(0]

153

[[@Pu3nyeckuii mpakTUKyM 1o Teme "MccienoBanue ycaoBuid
paBHOBECHsI TBEPIOTO TEJa, UMEIOLIETO OCh BpalleHus" Win
"KoHcTpynpoBaHue KPOHIITEHHOB U PACUYET CUJT YIPYTOCTH'" WITH

(0]




/o

Tema ypoka

KomngectBo yacos

Bcero

KonTposbhbie
paboThI

[IpakTuueckue
paboThI

Jlata

U3Yy4YEeHUs

DIJIEKTPOHHBIE
U poBbIC

06pa3OBaTeHBHBIe

pecypcsl

"N3y4yeHne yCTOMYMBOCTH TBEPIOTO TeJa, UMEIOLIETO IIOIIA b
onops"]]

154

[[@u3nueckuii mpakTUKyM 10 Teme "M3MepeHne uMmmysbca Tena 1mno
TOpMO3HOMY IyTH" Uiu "M3MepeHue cuibl TAru, CKOPOCTU MOJEIH
AIIEKTPOMOOMIISL M MOIIHOCTH CHJIBI TSTH" min "CpaBHEHHE
M3MEHEHUS UMITyJIbCa Tella ¢ UMITyJibcoM cuibl" win "MccnenoBanue
COXpaHEHUs UMITYJIbCA TIPH YIIPYTOM B3aUMOJICUCTBUH" UITH
"M3MepeHre KWHETUYECKOW SHEPTUM TeJla 0 TOPMO3HOMY IyTH" ]|

(0]

155

[[@u3nueckuil npakTUKyM 10 Teme "M3yueHne n30TepMu4ecKoro
nporecca (peKOMEHI0BaHO HCII0JIb30BaHKE LIU(POBOH J1abopaTopun)"
win "U3ydenue uzoxopHoro npouecca” nin "M3yyenne n300apHOro
nporecca" uin "[IpoBepka ypaBHeHUs: COCTOSTHUS "] |

(0]

156

[[@u3nueckuii mpakTUKyM 10 Teme "M3mepenne yaenpHOou
termmoémkocTu" uim "MccnenoBanue npoiecca OCTHIBaHUS BEllecTBa"
unn "UccnenoBanue agunadbarHoro nporecca” uinu "M3ydyenue
B3aUMOCBSI3M SHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJIEUCTBUS U
TEMIEPATYPbl KUIIEHUS KUIKOCTEN"]]

(0]

157

[[Pusznueckuii mpakTukyMm 1o teme "M3ydeHne 3akoHOMEpHOCTEH
ucnapeHus xuakocrein” nin "M3Mepenue yaeapHOM TEMIO0Th
maBieHus abAa" i "M3ydeHne CBOKCTB HACBIIEHHBIX MTapoB" WU
"N3mepenue abCOMIOTHOM BIQXKHOCTH BO3/1yXa M OIIEHKAa MacChl
napoB B nomenieHun". Mzmepenne kod3duirienra noBepXHOCTHOTO

HaTSDKEHUs | |

(0]

158

[[Pusnueckuii mpakTukym mno teme "HabmroneHne npespaiieHus
SHEPTUHU 3apSHKEHHOT0 KOHJIEHCATOPa B SHEPTHUIO U3ITyUYEHUS
ceeronunoa" uinm "M3yuenne npoTekaHus TOKa B LIETH, COACPIKAILIEH

KoHAeHcarop' win "PacnipeneneHue pa3HOCTH NOTEHIIMAIOB

(0]




/o

Tema ypoka

KomngectBo yacos

Bcero

KonTposbhbie
paboThI

[IpakTuueckue
paboThI

Jlata

U3Yy4YEeHUs

DIJIEKTPOHHBIE
U poBbIC

06pa3OBaTeHBHBIe

pecypcsl

(HampspKEeHMs ) PY MTOCIIEI0BATEIbHOM COSIUHEHUN
KOHieHcaTopoB"|]

159

[[Pusnueckuii npakTukyM no teme "HMccienoBanue cMenIaHHOTO
coelMHEeHUs pe3ucTopoB’ win "M3mepenue yaenbHoro
COTPOTHUBIICHUS MPOBOAHUKOB" min "MccnenoBanne 3aBUCUMOCTH
CHUJIbI TOKA OT HaNpPsKEHUS JUIs JIaMITbl HaKajuBaHus'" ||

(0]

160

[[Dusznueckuii mpakTukym mno teme "Habmronenue snextposiaunsa’ uimn
"N3mepenue 3apsia oqHoBaJieHTHOro noHa" wiu "Hccnenosanue
3aBUCHUMOCTH COIPOTUBIICHHS TEPMOPEZUCTOPA OT TeMIepaTyphl" Win
"CHsITHE BOJIbT-aMIIEPHOM XapaKTEepUCTUKU Juoja]]

(0]

161

[[Pe3epBHBIN ypok. OO001IeHNE U cucTeMaTH3allusl 3HaHUH| TI0 TeMe
"Kunemaruka']]

(0]

162

[[Pe3epBHBIN ypok. O0001IeHNE U cucTeMaTH3alus 3HaHUH 110 TeMe
"Tunamuka']]

(0]

163

[[Pe3epBHBIii ypok. O6001IEHHE U CUCTEMATU3aLUs 3HAHUH TI0 TeMe
"CraTuka TBeporo tena'"|]

(0]

164

[[Pe3epBHBIN ypok. OO001IeHNE U cucTeMaTH3allusl 3HaHUH| 110 TeMe
"3aKOHBI COXpaHEHUs B MEXaHUKe' ||

(0]

165

[[Pe3epBHBIi ypok. O6001IEHHE U CUCTEMAaTU3aLUs 3HAHUN TI0 TeMe
"OCHOBBI MOJIEKYJIIPHO-KHHETUYECKON Teopun'|]

(0]

166

[[Pe3epBHBIii ypok. O6001IEHHE U CUCTEMAaTU3aLUs] 3HAHUN TI0 TeMe
"Tepmonunamuka. TemmoBsie MauHbI" ||

(0]

167

[[Pe3epBHBIN ypok. O6001IeHNE U cUcTeMaTU3allksl 3HAHUN 110 TeMe
"ArperarHblie cocTosiHus BemecTBa. Ma3oBbie nepexo bl ||

(0]

168

[[Pe3epBHBIii ypok. O6001IEHHE U CUCTEMAaTU3aLUs] 3HAHUN TI0 TeMe
"Onexrpuueckoe nose"|]

[0]




No Tema ypoka KonnuectBo yacoB ‘ Jara DIJIEKTPOHHBIE
n/m Bcero| Konrponsnsie|| [Tpaktrnueckue ||A3YTCHAA nQposbie
paboTHI paBoTHI o0pa3oBaTelbHbIC
pecypcsl
169|([[Pe3epBHbIii ypok. O000IICHHE U CHCTEMATHU3AlMs 3HAHHI 110 TEMe 1 [[1]
"ITocTostHHBIN AeKTpUYECcKuil TOK"]]
170|/[[Pe3epBHBIii ypok. OO00IICHHE U CUCTEMATU3AIIUS 3HAHUI T10 TEMe 1 (1]
"Toku B pa3nuyHbIX cpepax’|]
|OBILEEE KOJJMYECTBO YACOB IT1O ITPOTPAMME | 170 | 8 [ 16 [
INOYPOYHOE IIVTAHUPOBAHHE 11 KJIACC
No Tema ypoka KonnuectBo wacos ‘ Hara DIEeKTPOHHBIE
n/n Beero| Kontponbubie|| [Ipaktnueckue |13y 1CHHA nHpposbie
PaGOTHI paGOTEI oOpa3oBarenbHbIE
pecypcsl
1 |[[B3aumopeiicTBHE TOCTOSHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. 1 (1
MarnutHoe nosie. ['unoreza Ammnepal|
2 |[[[Bekrop MmaruuTHOI MHAYKIMU. [IpMHINMT Cynepno3uluy MarHuTHeIX || 1 (1
noJyiei. JIMHUM MarHUTHOW MHTYKIIUH | |
|3 ”[[MarHHTHoe T0JIe TPOBOTHUKA ¢ ToOKoM. OmbIT Dpcrenal| H 1 H H H H[[l] ‘
|4 H[[Cpma Awmriepa, e€ HalpaBJICHUE U MOTYJb]] H 1 H H H H[[|] ‘
5_|[[Pemenne sanau]] [ | | |03 |
|6 ”[[HpI/IMeHeHI/Ie 3aK0oHa AMIepa. DIEeKTPOU3MEPUTENbHbBIE TPUOOPHI| ] H 1 H H H H[[l] ‘
7 ||[[Cuna JlopeHua, e€ HarpaBlieHHE U MOIYJb. JIBI)KEHHE 3apsHKeHHON 1 (]
YaCTHUIIBI B OJJHOPOJAHOM MarHUTHOM TioJe]]
8| [[Pemenne sanau]] [ | | |03 |
[9_J[rPaGora cre1 Jlopenual] L] | H ] |




No Tema ypoka ‘ KonnuectBo yacoB ‘ JHara DIIEKTPOHHBIE
/1 Bcero||Kourponbusie|| [TpakTnueckue |13y 1CHAA nudpoBre
paGoThi PABOTHI o0pa3oBareibHbIe
pecypchl
120 J[[Pererne sazas]] | 1] | | |
11 |([[MaruutHOe moJe B BemnecTBe. DeppoMarHeTHKy, mapa- u (1
JIMaMarHeTUuKu | |
12 ||[[OcnoBHBIe cBOMCTBa (peppomarHeTUKOB. [Ipumenenne 1 (]
dbeppomMarueTukos]]
|13 ”[[PGH_ICHI/IG 3aj1a4 1o TemMe "MaruuTHoE mnoje"]] H 1 H H H H[I]] ‘
|14 ”[[PGH_ICHI/IG 3aj1a4 1o Teme "MarauTHoe mose"]] H 1 H H H H[I]] ‘
15 ||[[Bnenne sneKTpoMarHUTHON HHAYKUWH. [10TOK BEeKTOpa MarHUTHOU 1 (1
WHIYKIUU ||
[16 J[[51C nrayxwm]] | 1| | | 0] |
|17 ”[[3a1<0H aJIeKTpoMarHuTHOM nHaykimu dapanes]| H 1 H H H H[I]] ‘
|18 H[[anpeBoe snekTpudeckoe mose. Toku Dyko]] H 1 H H H H[I]] ‘
|19 ”[[3I[C WHIYKIUA B JBIKYIIAXCS TIPOBOJIHUKAX || H 1 H H H H[[l] ‘
[20 [[[[Pemrenwe samau]] L1 | | [l |
|21 ”[[HpaBI/IJ'IO Jlenual]] H 1 H H H H[D] ‘
22 |[[MuaykTrBHOCTS. KaTyIka HHIYKTUBHOCTH B IIETTH MIOCTOSTHHOTO 1 (1
TOKa]]
|23 ” [SIBnenune camonHayKuu. DJC caMOMHIYKIUH] ] H 1 H H H H[I]] ‘
24 |[[DHeprust MArHUTHOTO TOJISE KATYIIKHA C TOKOM. DJIeKTPOMAarHUTHOE 1 (1
mone]]
25 |[[[Pewenne sanau]] L1 ] | | [l |
26 |[[O600mEenne U cucTeMaTH3aNus 3HAHUMH 110 TEME (]
"OnexkTpoauHamuka' ||
|27 ”[[KOHTpOJ‘IBHaﬂ pabora mo Teme "DiekrpoanHaMuka']] H 1 H 1 H H H[[l] ‘




No Tema ypoka KonnuectBo yacoB ‘ JHara DIIEKTPOHHBIE
n/m Bcero| Konrtponsnsie|| [Ipaktnueckue |[13Y1CHAA uidposbie
paBoTHI paBoTHI oOpa3oBaTenbHbIC
pecypcsl

28 |[[KonebarenpHas cucrema. CBoOOAHBIE Konebanus. ['apMoHndyeckue 1 (1
KoJieOaHus ||

29 |[[KuHemaTHdyecKoe M TMHAMHYECKOE OMMCAHNUE KOJIeOaTeIIbHBIX 1 [
JBI>KEHUH | |

30 |[[OuepreTuueckoe onucanue. BoIBO AMHAMUYECKOTO OMUCAHUS 1 (1
rapMOHUYECKUX KOJeOaHHI U3 UX SHEPTETUIECKOTO U
KMHEMATHU4YECKOIr0 ONMMUCaHus] |

|31 ”[[AMHJ‘II/ITyI[a u ¢asza KojaebaHmii]] H H H H H[D]

32 |[[ITepuox u yactoTa konebanuii. [leproa Manbsix cBOOOIHBIX (1
Kosie0aHui MaTeMaTuyeckoro MaatHuka. [lepros cBoOOIHBIX
KOJIEOAHUH MPY>KUHHOTO MasiTHUKA] |

|33 ”[[3aTyX3IOHII/I€ kosebanus. BeiHyxneHHble Konebanus. Pezonanc]] H 1 H H H H[D]

34 |[[ArrokoneGarms]] | 1] | | |

35 J[[Pemrerme sanas]] | 1] | | |

36 |[[Ypok-koHpeperuus "MexaHuueckne KojaeOaHusl B My3bIKaIbHBIX 1 (1
uHCTpyMeHTax"]]

37 ||[[O6o06menne u cucTemMaTu3anys 3HaHNH 1Mo Teme "MexaHn4ecKue 1 (1
Konebanus'"||

|38 ”[[SHeKTpOMarHHTHHe konebanus. KonebarenpHblid KOHTYP]] H H H H H[[l]

39 |[[®opmyna Tomcona. CBsA3b aMIUTUTYIBI 3apsi/ia KOHAEHCATOPA C (]
aMIUTUTYZON CUJIBI TOKA B KoJIeOaTeIbHOM KOHTYpe]]

|4O ”[[3a1<0H COXPaHEHUS YHEPTUU B HI€aTHHOM KOJIeOaTeIbHOM KOHTYpe]| H H H H H[[l]

41 |[[3aTyxaromnue 3JeKTpOMarHiuTHbIC KojeOaHus. BbIHYKICHHBIC (1
3JICKTPOMAarHUTHBIE KOJeOanwus ||




No Tema ypoka KonnuectBo yacoB ‘ JHara DIIEKTPOHHBIE
n/m Bcero||Kourponbusie|| [TpakTnueckue |13y 1CHAA nudpoBre
PaBOTEI PaBOTEI oOpa3oBaTenbHbIC
pecypcsl
42 |[[IlepemeHHbIH TOK. Pe3ucTop u KOHAEHCATOP B LIENH IEPEMEHHOTO 1 (1
TOKa]]
|43 ”[[KaTymKa VMHAYKTUBHOCTH B LIENIN IEPEMEHHOT0 TOKA] | H H H H H[I]]
|44 ”[[3aKOH Oma /1715 3JIEKTPHUECKO# ey IePEMEHHOT0 ToKa] ] H H H H H[I]]
45 |[[Mor1HOCTh IEPEMEHHOT0 TOKa. AMIUTUTYHOE U ACHCTBYIOIIEE (]
3HA4YEHHE CHJIbl TOKA U HAIIPSHKCHUS | |
146 ||[[Pe3onanc B snexrprueckoii nemn]] | [ | | [
47 |[Pemenne sazau]] |t ] | | |
48 |[[Uneansubiid Tpancdopmarop. [IponsBoacTBo, nepeaaya u (]
noTpedIeHue dNEKTPUUECKON dHepTrun | |
49 |[[Oxomoruueckue pUCKH Mpy MPOU3BOJICTBE DIIEKTPOIHEPTUH. 1 (1
KynbTypa ucnonb30BaHus SJIEKTPOIHEPTUN B TIOBCETHEBHON KU3HH] |
50 |[[Pemene sanax]] | | | |03
51 J[[Pernenne sazas]] [ | | |
52 |[[O6001eH e U cHcTeMaTH3alns 3HAHHI 110 TEME 1 [
"DIeKTpOMarHuTHbIE Kosiebanus'" ||
|53 ”[[MexaHI/I‘{eCKI/Ie BOJIHBI. XapaKTEPUCTUKN MEXaHUYECKHUX BOJIH] ] H 1 H H H H[[l]
|54 ”[[CBOIZCTBa MEXaHHUUYECKUX BOJH]] H 1 H H H H[[l]
|55 ”[[3By1<. XapaKkTeprCTUKH 3BYKa]] H 1 H H H H[[l]
56 |[[Mudpa3Byk u ynpTpa3Byk. lllymoBoe 3arpsi3HeHHE OKpY KaIOIen 1 (1
cpenbi]]
57 |[Pemenue 3anau]] [ 1] | | [liai
|58 ”[[3neKTp0MarHHTHHe BOJIHBL. [1311ydeHne 311eKTPOMarHuTHBIX BOJIH] ] H 1 H H H ‘@]




No Tema ypoka KonnuectBo yacoB ‘ JHara DIIEKTPOHHBIE
n/m Bcero| Konrtponsnsie|| [Ipaktnueckue |[13Y1CHAA uidposbie
paBoTHI paBoTHI oOpa3oBaTenbHbIC
pecypcsl
59 |[[Dueprust 351eKTpOMarHUTHHIX BOJIH. CBOMCTBA 3J1€KTPOMArHUTHBIX 1 (1
BOJIH] |
60 |[[LlIkana 31eKTpOMarHUTHBIX BOJIH. [[pUMEHEHHUE FIIEKTPOMArHUTHBIX 1 (1
BOJIH B TEXHHUKE U OBITY ]|
61 |[[[IpuHIUIBI paAHOCBS3U U TEICBUICHUS. Painonokanusi. 1 (1
DIIEKTPOMArHUTHOE 3arps3HEHUE OKPY KAIOIIEH cpebl ]|
|62 ”[[KOHTpOJH)Ha?[ pabora no teme "Konebanus u Bosnsl"]] H H 1 H H H[[|]
|63 ”[[CBCT. 3aKOH NPSIMOJIMHEHHOI0 PacpoCTpaHEeHus cBeTa]] H H H H H[[|]
64 |[[Pemenue 3amay Ha MPUMEHEHUE 3aKOHA IPSMOJIHHEHHOTO [l
pacrpocTpaHeHust cBeTal]
|65 ”[[OTp&l)KGHI/Ie ceeta. [Tnockoe 3epkano. Cheprueckoe 3epkaio]] H H H H H[[l]
66 |[[[Tperomienne cBeTa. AGCOTIOTHBIN U OTHOCUTEIIbHBIN TTOKA3aTe b (]
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroa
MOJIHOTO BHYTPEHHETO OTpaXKeHHUs| |
67 |[[Pemenue 3amay Ha MPUMEHEHUE 3aKOHOB OTPaKEHHS U rperomiieHus || 1 (1
cBeral]
68 |[[Xox myueii B mpu3me. ucniepcus cBeta. CiioxHBII cocTaB 6emoro 1 (1
cera. [{Ber]]
|69 ”[[HI/IH3BI. DoKyCHOE PACCTOSIHUE U ONTUYECKAs CHIIA JIUH3HI || H H H H H[[l]
70 |[[TIocTpoenne n300pakeHNH B IMH3aX U UX CUCTEMax. Y BeIHMUCHNE (1
JIUH3BI |
71 ||[[Pemenue 3a1a4 Ha MOCTpOEHUE N300PAKEHUH, TTOTYYaeMBbIX C 1 (1
MMOMOIIBIO JTHH3] |
72 |[[T'na3 kax onTrueckas cucremal] [ [ I I [
|73 ”[[PemeHHe 3aznad. [Ipenensl pUMEHUMOCTH T€OMETPHUYECKOM OHTI/IKI/I]]H H H H H[[l]




No Tema ypoka ‘ KonnuectBo yacoB ‘ JHara DIIEKTPOHHBIE
n/m Bcero||Kourponbusie|| [TpakTnueckue |13y 1CHAA nudpoBre
PaBOTEI PaBOTEI oOpa3oBaTenbHbIC
pecypcsl

|74 ”[[CKOpOCTB CBETa M METOJIBI €€ 3MepeHusi]] H 1 H H H H[D] ‘
75 |[[lnenepens cpera]] | 1] | | | |
76 |[([Mrrepdepenums caeral] 1] | | |03 |
77 |[[KorepeHTHbIE UCTOUHUKH. Y CIIOBUS HAOIIOICHUS MAaKCUMYMOB U 1 (1

MHUHHUMYMOB] |
178 |[[Pewenue 3anau]] L1 | | [l |
[79 | [[Tipuvencrne nrreppepermumn]] 1] | | |03 |
80 [ Andparuns caera]] | 1] | | | |
81 |([[dudpakumnonHnas pemérka. Y ciaoBue HaOMIOIEHUS TTaBHBIX 1 (1

MaKCHUMYyMOB] |
82 | [[Pemenne sanau]] 1] | | |03 |
|83 ”[[HonepeqHOCTb cBeTOBBIX BOJH. [Tonspusanus ceera]] H 1 H H H H[I]] ‘
|84 ”[[PGH_ICHI/IC 3aa4]| H 1 H H H H[I]] ‘
|85 ”[[CBGTOBHG SIBIICHUSI B TIpUpo/Ie]] H 1 H H H H[D] ‘
|86 H[[O6o6meHHe W CHCTeMaTH3aIus 3HaHui 1o Teme "Onruka']] H 1 H H H H[[l] ‘
|87 H[[KOHTpOJILHasI pabora no teme «OnTHKay]] H 1 H 1 H H H[[l] ‘
88 ||[[['paHuIIBI IPUMEHUMOCTH KJTACCUUECKON MEXaHUKHU. 3aKOHbI 1 (1

JIEKTPOTUHAMUKY U TIPHHITUI OTHOCUTEIBHOCTH] |
|89 ”[[HOCTYJ'IaTBI CIICIIMATLHOM TEOPHH OTHOCUTEIHHOCTH] | H 1 H H H H[[l] ‘
90 |[[ITpocTpaHcTBEHHO-BpeMeHHOM nHTEepBal. [Ipeobpazosanus Jlopenma.| 1 (]

YcnoBue npuarnHHOCTH. OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH.

3aMeJIeHre BPEMEHU U COKpaIeHUE JJTUHBI | |
|91 ”[[SHeerﬁ Y IMITYJIBC PENISITHBUCTCKOM YacTHIIb| ] H 1 H H H H[[l]




No Tema ypoka KonnuectBo yacoB ‘ JHara DIIEKTPOHHBIE
n/m Bcero||Kourponbusie|| [TpakTnueckue |13y 1CHAA nudpoBre
PaBOTEI PaBOTEI oOpa3oBaTenbHbIC
pecypehl

92 |[[CBs13p Macchl ¢ 3HEprHE U UMITYJILCOM PEISTUBUCTCKOM YaCTHIIBI. 1 (1

DHeprus nokos| |
|93 ”[[PaBHOBeCHoe TEIUIOBOE U3TydYeHue]] H 1 H H H H[[l] ‘
|94 ”[[3aKOH cmerenus Bunal| H 1 H H H H[D] ‘
|95 ”[[FHHOTe3a M. Ilnanka o kBauTax. ®oTOHBHI]] H 1 H H H H[D] ‘
96 J[[[Pneprus u mvmyse doronal] [ | | g |
|97 ”[[dDOToaq)(beKT. Ombithl A. I'. Cronerosa. 3akonsl poTodddexral] H 1 H H H H[[l] ‘
98 ||[[YpaBuenue DiiHmureiiHa g poroaddexra. "Kpacnas rpanuna” 1 (1

doTtoaddexral]
|99 H[[I[aBneHHe ceera. OmnbiThl I1. H. Jlebenenal] H 1 H H H H[I]] ‘
|100”[[BOJ‘IHOBHC CBOMCTBA YaCTHIL] ] H 1 H H H H[I]] ‘
101||[[Bonnsl ne bpoitns. Anvuna BonHsl ne bpoiiis u pa3mepsl o0nactu (01

JIOKAJIN3alUU IBUKYIIEHCS 4aCTHIIHI ||
|102”[[KopnyCKynﬂpHo-BonHOBoﬁ nyanu3Mm]] H H H H H[I]] ‘
|103”[[I[1/1q)paKuH;1 HIIEKTPOHOB Ha KpUCTAIIax]] H H H H H[I]] ‘
104||[[Crenuduka n3mepenuit B Mukpomupe. COOTHOLICHUS (]

Heonpenenéunocteit [ elizendepral]
|105”[[PemeHHe rpaduyeckux 3amaq]] H 1 H H H H[[l] ‘
|106”[[PemeHHe pacu€THbIX 3aja4]] H 1 H H H H[[l] ‘
107||[[KonTponbHas pabdora o remam: "OcuoBel CTO", "KopmyckynspHo- 1 1 (1

BOJTHOBOM Jyaym3m"|]
108||[[OmbITHI IO HCCAeIOBAHMIO CTPOCHHS aToMa. [I1aneTapHas Moaesb 1 (]

atoma Pezepdopnal]
[109][[TToctysarst Bopal] [ 1] H H |




No Tema ypoka ‘ KonnuectBo yacoB ‘ JHara DIIEKTPOHHBIE
n/m Bcero| Konrtponsnsie|| [Ipaktnueckue |[13Y1CHAA uidposbie
paBoOTHI paBoTHI oOpa3oBaTebHbIC
pecypcsl
|110H[[BH):[LI criekTpoB. CIIeKTp YpOBHEW SHEPIHH aTOMa BOJI0poial] ] H 1 H H H H[[l]
|111”[[CH0HTaHH06 Y BBIHY)KJICHHOE M3JIyYCHHUE CBETa] ] H 1 H H H H[D]
[112][[JTasep]] [ | | |
113||[[Hyxnonnas moaens siapa ['eiizenOepra-lBanenko. 3apsan u maccoBoe || 1 (1
yucio sapa. M3otomnsl. PagnoakTHBHOCTB| |
114|/[[3axoH pamuoakTHBHOTO pacnaga. CBOWCTBA HOHU3UPYIOILIETO 1 (1
u3NydeHus. BnusiHue painoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.
Ho3umerpusi||
115||[[OHeprust cBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledekT Macchl 1 (1
sanpa. Sinepusie peakiuu. Anepusie peaktopsl. [IpodieMbl
yIpaBIIEMOro TEPMOSIIEPHOTO CUHTE3a. DKOJIOIMYECKHE aCIIEKThI
pPa3BUTHSA AIEPHOU SHEPTETUKH | |
116([[MeTo bl perUCTpaIiy U UCCIIEOBAHMUS 3JICMEHTAPHBIX YACTHIL. 1 (1
®yHaaMeHTalbHbIE B3aUMOACHCTBUS. BaprOHBI, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtanaapTHON Monenu. KBapk-riirooHHast MOJIETb
aZpoHOB] |
117|/[[®u3uka 3a npenenamu CtanaapTHON Mojaenu. T€MHas MaTepus U 1 (]
TéMHas sHeprus. EquHcTBo duznyueckoil kapTuHbel Mupal|
|118 ‘[[STaHBI Pa3BUTHUS aCTPOHOMMUH. 3HAYEHHE ACTPOHOMHUH]] H H H H H[[l]
119|[[TIpumeHNMOCTD 3aKOHOB (DU3UKH TSI OOBSICHEHHUS TTPUPOJIBI (]
KOCMHUYECKHX 00BEKTOB. METOIbI aCTPOHOMHYECKUX MCCIICIOBAHUMN | |
120|[[CoBpemeHHBIE ONTHYECKHE TEIECKOIIBI, PAJANOTEIICCKOIIH, 1 (1
BHeaTMoc(epHast aCTpoHOMUs| |
121([[Bux 3Bé3anoro Heba. Co3Be3aus, APKUE 3BE3bI, IUTAHETHI, HX 1 (]
BUIMMOE JIBMIKEHHE ] ]




No Tema ypoka KonnuectBo yacoB ‘ JHara DIIEKTPOHHBIE
n/n Bcero||Konrponbusie|| [Ipaktnueckue |13y 1CHAA nudpoBre
paBoOTHI paBoTHI oOpa3oBaTebHbIC
pecypcsl
122|[[Conneunas cucrema. Comnnue. CosHeuHas akTUBHOCTh. VICTOUHMK 1 (1
sHepruu CosHLa U 3BE31] |
123||[[3BE&3 b1, MX OCHOBHBIE XapakTepucTUkH. [luarpamma "cnekTpanpueiii || 1 [
KJIaCC — CBETUMOCTH"]]
|124”[[3B63I[H I7IaBHOM 1OC/IE10BaTENbHOCTH]] H H H H H[D]
125|/[[BayTpennee ctpoenue 38&31. COBpeMEHHbIE MPEACTABICHUS O (1
MPOUCXOKACHUH U BoJtonnK CoJIHIIA U 3BE3/T. DTallbl )KU3HU 3BE31] |
126||[[Mneunsrii [Tyts — nama [Nanaktuka. Tumsl ranaktuk. Yepueie apiper || 1 (1
B fAJIpax rajakTUK]|
127||[[Bcenennas. Pacmupenne Beenennoii. 3akon Xao6ma. Teopus 1 (]
Bonbmoro B3psiBa. PennkToBoe n3nyuenue]]
|128”[[MacmTa6Ha;I cTpykTypa Beenennoii. MeraranakTukal | H H H H H[D]
|129”[[HepeméHHLIe IpOOJIEMBbI ACTPOHOMUH | | H H H H H[D]
130||[[Pusnueckuii mpakTHKyM 110 TeMe "VMccreoBaHue MarHUTHOTO OIS 1 (]
NOCTOSIHHBIX MarHuToB" min "MccnenoBanue cBOMCTB
dbeppomarnetukoB" winn "MccnenoBanue ASMCTBUS TOCTOSTHHOTO
MarHurTa Ha paMKy ¢ TokoM"]]
131||[[®usnueckuii mpakTHKyM 10 Teme "VM3mepenue cuinbl Ammepa uinu 1 1 (]
"M3yueHne 3aBUCMMOCTH CHIIBI AMITEpa OT CHJIbI TOKA" MU
"OnpezneneHre MarHUTHON MHIYKIIMU HA OCHOBE U3MEPEHHUS CHIIBI
Awmmepa"]]
132||[[ Pu3mueckuii mpakTHKyM 110 TeMe "VccrenoBaHue sBICHHS 1 1 (1
9JIEKTPOMAarHUTHOM MHAYKIMK" WK "OnpeneneHne MHIyKIuu
BUXPEBOTO MarHUTHOTO NOJIS "] ]




No Tema ypoka KonnuectBo yacoB ‘ JHara DIIEKTPOHHBIE
n/n Bcero||Konrponbusie|| [Ipaktnueckue |13y 1CHAA nudpoBre
paBoOTHI paBoTHI oOpa3oBaTebHbIC
pecypchl
133||[[DPusnueckuii mpakTukym 1o teme "VccnenoBaHue sBICHUS 1 1 (1
camouHaykiuu" win "COoopka MoeIHN 3JIEKTPOMArHUTHOTO
reHeparopa']]
134||[[Pusnueckuii mpakTuKyM 1o Teme "V3Mepenune neproaa cBOOOIHBIX 1 1 (1
KOJICOaHUI HUTSHOTO U MPYKMHHOTO MasiTHUKOB"]]
135||[[Pusnueckuii mpakTukym 1o teme "[IpeodpazoBanue sHEprun B 1 1 (1
Mpy>KUHHOM MasiTHUKE" ||
136||[[ Pusnueckuii mpakTHKyM 1o Teme "MccnenoBanue nepeMeHHoro Toka| 1 1 [
yepes MoCIeJ0BaTeIbHO COeIMHEHHBIE KOHEHCATOP, KaTyIIKy U
pesuctop" unu "HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH
nepeMeHHoro Toka'"|]
137||[[DPu3mueckuii mpakTHKyM 110 TeMe "M3ydeHune nmapaMeTpoB 3ByKOBOM 1 1 (1
BOJIHBI"|]
138||[[ Pusmueckuii mpakTHKyM 110 TeMe "V3Mepenue mokasarens 1 1 (1
npesnomienus crekia" wim "[lomyuenne n3o0pakeHus B CUCTEME U3
MJIOCKOTO 3€pKajia U JIUH3bI" ||
139|[[ Pu3muecknii mpakTHKYM 110 TeMe "VccneoBanne 3aBUCHMOCTH 1 1 (]
(OKYyCHOT'O PacCTOSHUS OT BellecTBa (Ha MpUMeEpe KUIKUX JUH3)" WK
"N3mepenue pOKyCHOTO pacCTOSIHUS paccenBaromuX JUH3" ||
140||[[ Pu3mueckuii mpakTuKyM 110 TeMe "Habmonenne nudpaxumm, 1 1 (1
uHTep(epeHINH U MoNIIpU3aluu cBeTa']]
141||[[Du3mueckuit mpakTHKyM 110 TeMe "OnpeaeieHrne nMIyIbca U 1 1 (1

SHEPTUU PEIATUBUCTCKUX YacTull (1o poTorpadusiM TpeKoB
3apsDKEHHBIX YaCTHUIl B MArHUTHOM T1071€e)" ]|




/o

Tema ypoka

KonnyectBo yacos ‘ Hara

Bcero

KonTtposbhbie
paboThI

I[Npaktrueckue |13y ICHAA

paboThI

DIIEKTPOHHBIE
(ppoBbIE

O6paSOBaTCJ'II)HI)Ie

pecypcsl

142

[[@usnueckuii npakTukym no teme "M3mepenue nocrosuuoi Ilnanka
Ha OCHOBe HccienoBanus poroaddexra” nmu "Mccnenoranue
3aBUCHUMOCTH CHJIbI TOKA YEpPE3 CBETOINO/ OT HaIpsHKeHUs " ||

1

(0]

143

[[@u3nueckuii mpakTUKyM 10 Teme "HccnenoBanue cnekrpa
pPa3pekeHHOr0 aTOMApHOTO BOJIOPO/Ia U U3MEPEHHE MTOCTOSHHOM
PunGepra"]]

(0]

144

[[@u3nueckuil npakTuKyM 1o teme "HccnenoBanue painoakKTUBHOTO
¢oHa ¢ ucnoap3zoBaHueM no3uMerpa’ win "M3yueHne noriomeHus
OeTa-vactuil amoMuHUEM "] ]

(0]

145

[[Puznyeckuii mpakTukyM 1o teme "HaOmronenus 38€3qH0ro Heba
HEBOOPYXKEHHBIM TJIa30M C UCIIOJIB30BAHUEM KOMITHIOTEPHBIX
MPUIOKEHUH IS OTIpeieNIeHUs TOJ0KeHUsI HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31si CEBEpPHOTO MOTYyIIapus U
sapkue 3BE3ab1" unu "Habmonenus B Teneckorn JIyHbl, TUTaHET,
TYMaHHOCTEH U 3BE3AHBIX CKOTUICHU"] ]

(0]

146

[[O60061ieHue u cuctemaTh3anus 3HaHui. Poiab pU3uku u acTpoHOMUU
B DKOHOMHYECKOM, TEXHOJIOTUUYESCKOM, COIMAJIbHON U ATHYECKOM
chepax neqaTeTbHOCTH YeJI0BeKa ] |

(0]

147

[[O6006menue u cucTeMaTu3alus 3HaHui. Ponbs 1 MecTo pusuku u
aCTPOHOMHUH B COBPEMEHHOI Hay4YHOI KapTuHe Mupa]]

(]

148

[[O6006muienue u cuctemaTh3anus 3HaHuil. Poib Gusndeckoii Teopuu B
(GbopMHpOBaHUY MPEACTABICHUHN O PU3NUECKON KapTUHE MHPA, MECTO
buznyecKoil KapTUHBI MUpa B 00ILIEM PSITy COBPEMEHHBIX

€CTECTBEHHO-HAY4YHBIX NPEACTABICHUIN 0 pupoe]]

(0]

|149”[[O606H.[6HI/I€ U cucTeMaru3anus 3Hanui mo teme "Kunemaruka']]

[

|l50”[[06o61ueHHe W cHCcTeMaTh3anus 3Hanui mo teme "Kuaemarnka']]

[EEN

0]




No Tema ypoka KonnuectBo yacoB ‘ JHara DIIEKTPOHHBIE
n/n Bcero||Konrponbusie|| [Ipaktnueckue |13y 1CHAA nudpoBre
paBoOTHI paBoTHI o0pa3oBaTebHbIe
pecypcsl
|151 ‘[[O606H.ICHI/IC U CUCTeMaTu3anus 3HaHui no teme "Iunamuka']] H H H[D]
152|[[O6006menue n cuctemMaTu3anus 3HaHui 110 Teme "CTaTHKa TBEpAOTO (1
tena"]]
153|[[O600menue u cuctemMaTu3anus 3HaHUH 10 TeMe "3aKOHBI 1 (1
COXpaHEHUs B MexaHUKe"|]
154|[[OGo0mienue u cuctemaTu3anus 3HaHuil mo Teme "OCHOBBI 1 (1
MOJIEKYJIIPHO-KUHETUUECKOU Teopun" ||
155|[[O600menue n cuctemaTu3anus 3HaHui 1o Teme "TepMoauHaMuKa. 1 (1
TennoBble MauHbI" ]|
156([[O600menne n cucteMaTH3anus 3HaHUH 10 TeMe "ArperaTHble 1 (1
coctosHus BeniectBa. DazoBbie nepexonl”]]
157||[[O600mmenne u cucteMaTu3alys 3HaHuH 1Mo TeMe "IIeKTpuIecKoe 1 (1
nosie"]]
158|[[O600menne n cuctemMaTu3anus 3HaHUH 1o TeMe "IlocTosTHHBIN 1 (1
3JIEKTPUYECKUN TOK" |]
159|(|[[O600menne u cucteMaTu3anys 3HaHui 1mo TeMe "Toku B pa3nuuHbix | 1 (]
cpenax"]]
160|(|[[O600mieHne u cucteMaTu3alys 3HaHui o TeMe "MaraHuTHoe 1 (]
nosie"]]
161|/[[Pe3epBHBIi ypok. O000mIEeHNE N CHCTEMaTH3aUs 3HAHUH 10 TeMe 1 (1
"JyeKTpOoMarHuTHas UHIyKuus'" ||
162|/[[Pe3epBHBIi ypok. O000mIeHNE N cCHCTEMaTH3anus 3HAHUH 10 TeMe 1 (1
"Mexannueckue xKonebanus"|]
163||[[Pe3epBHbIit ypok. O600IIEHNE U CUCTEMaTH3alMs 3HaHUH 110 TeMe 1 (]
"DJIeKTpOMarHuTHbIC Kosiebanus" ||




|OBH_[EE KOJIMYECTBO YACOB I10 [TPOTPAMME

No Tema ypoka KonnuectBo yacoB ‘ JHara DIIEKTPOHHBIE
n/n Bcero||Konrponbusie|| [Ipaktnueckue |13y 1CHAA nudpoBre
paBoOTHI paBoTHI oOpa3oBaTebHbIC
pecypcsl
164|[[Pe3epBHbIii ypok. O000IICHNE U CHCTEMaTH3aIIUs 3HAHUI 110 TeMe 1 (1
"MexaHn4eCKHE U DJIEKTPOMarHuTHbIE BOJIHBI" ||
165|[[Pe3epBHblit ypok. O000IIEHIE U CUCTEMATH3AIUS 3HAHUI 110 TeMe 1 [
"Onrtuka"]]
166|/[[Pe3epBHbIit ypok. O000IIEHIE U CUCTEMATH3AIUS 3HAHUI 110 TeMe 1 [
"Ocnoel CTO"]]
167|/[[Pe3epBHbIii ypok. O000IICHNE U CHCTEMaTH3aIUs 3HAHUI 110 TeMe 1 (01
"KopnyckynsipHO-BOJIHOBOM ayanu3Mm"]]
168||[[Pe3epBHbIii ypok. O000IIEHHE U cUcTeMaTH3alMs 3HaHU 110 Teme 1 [l
"®uzuka aroma']]
169||[[Pe3epBHbIit ypok. O600IIEHNE U cCCTeMaTH3allMs 3HaHUH 110 TemMe 1 [l
"®u3rKa aTOMHOTO SApa U AIEeMEHTapHbBIX YacTuIl'" ||
170||[[Pe3epBHbIii ypok. OO00OLICHNE U CHCTEMATH3AIUs 3HAHHI TI0 TeMe 1 (1
"OnemeHTh! acTpoduzuku’]]
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YUYEBHO-METO/IMYECKOE OBECIIEYEHME OBPA3OBATEJIBHOI'O
INPOLECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJI51 YYEHUKA

» Gusuka, 10 xmace/ KacesnoB B.A., OOmecTBO ¢ OrpaHUYCHHONW OTBETCTBEHHOCTHIO
«IPODAY; AxunonepHoe oomectBo «M3narenscTBo «IIpocBemenue»

» Gusuka, 11 xmace/ KacesnoB B.A., OOmIecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AxunonepHoe oobmectBo «M3narenscTBo «lIpocBemenue»

METO/JIUYECKHE MATEPHAJIBI 1J151 YYUTEJISL

» ®msuka, 10 xmace/ Mskumes I'.5., ByxoBues b.b., Corckuii H.H. mox pemakiueit
[TapdentbeBoii H.A., Akiimoneproe obmiectBo «M3aatenberBo «IIpocBemiennes

o ®Omsuka, 11 kimacc/ Mskumes ['.JI., byxosues b.b., Uapyrun B.M. mox pemakiueit
[TapdentbeBoit H.A., AkiimonepHoe obmiectBo «M3natenbeTBo «IIpocBemieHuey.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET
bubnuoreka I{OK https://m.edsoo.ru/ff0d1784

Kpurepun oueHuBaHMsi KOHTPOJbHBIX PadoT:
OTMeTKa «5» CTaBUTCS, €CITH:

> paboTa BBIITOJHEHA ITOJTHOCTHIO;
> B JIOTUYECKUX PACCYKICHHUSIX 1 000CHOBAaHUHU PEIICHUS HET MPOOEJIOB U OLIHOOK;
> pellieHre He COAEPKUT HEBEPHBIX MAaTEeMaTHYECKUX YTBEP)KICHHUH (BO3MOXKHA

OJIHA HETOYHOCTh, OIMCKA, KOTOpas HE SBISETCS CICACTBHEM HE3HAHHS WM HETIOHUMAaHUS
y4eOHOro MaTepuana).
OTMeTKa «4» CTaBUTCS B CIACAYIONINX CITyJasiX:

> paboTa BBIMOJHEHA IMOJTHOCTHIO, HO 00OOCHOBAHHUS IIaroB PelIeHUs HET0CTATOYHBI
(ecmuyMeHrne 000CHOBBIBATH PACCYKJICHUS HE SBJISUIOCH CIIEUATBLHBIM O0BEKTOM ITPOBEPKH);
> JOMYIIEHbl OJHAa OIIMOKa WJIM €eCTh JBa — TPU HEA04€Ta B BBIKIAIKAX,

PUCYHKaX WYepTexax WiH rpadukax (eciu 3TH BUAbI paboT He SBISUIUCH CIISIUATBHBIM 00EKTOM
IIPOBEPKN);

> BBHITIOTHEHO 0€3 HeI0UEeTOB HE MEHEee TPeX YETBEPTHIX 3a/IaHuM.

OtMmeTka «3» CTaBUTCS, ECIHU:

> JOMyIIeHo 0oJiee OHON OMMOKHU WK O0JIee IBYX — TPEX HEJ0UETOB B BBIKJIAIKAX,
yepTekax WM Tpadukax, HO oOydaromuics o6nagaer o0s3aTeIbHBIMA YMEHUSIMH TIO
IIPOBEPSIEMOUTEME,

> 0€3 HeJI0UETOB BHITIOJIHEHO HE MEHEE MOJIOBUHBI PAOOTHI.
OTMeTKa «2» CTaBUTCS, €CIIU:
> JOMYIIEHbI CYIIECTBEHHBIE OIIMOKH, MOKA3aBIIME, YTO yYallMics HE o0Jyamaer

00s13aTCIbHBIMU YMCHUSIMU 11O JIaHHOM TeMe B IIOJIHOMH MCEPE,
> IMPpaBUJILHO BBIIIOJITHCHO MCHEC IMOJIOBUHBI pa6OTBI.


https://m.edsoo.ru/ff0d1784

