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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma no ¢u3uke 6a30BOro ypoBHs Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOXKEHUI U TpeOOBaHUM K pe3yabraram
OCBOEHHSI OCHOBHOM 00pa30oBaTeIbHON MporpaMMel, npeacTtaBieHHbix B GI'OC
COQ, a taxxe ¢ yuétoM (penepaiabHOil pabodeil mporpaMMbl BOCIUTAHUS U
KOHILICTIIIMH MpernoiaBanus yueoHoro npeamera «Pusnka» B 00pa3oBaTeIbHbIX
opranusanusax Poccuiickoin @enepanuu, pean3yronux OCHOBHBIE
oOpa3oBareyibHbIE IPOrPaMMBI.

Conepxanue nporpaMmMbl 1o pU3MKe HaIlpaBiIeHO Ha (hOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTHUHBI MUpa oOyvatouuxcsa 10—11 knaccoB npu
oOyuyeHuu ux Qpusrke Ha 0230BOM YPOBHE Ha OCHOBE CUCTEMHO-AESITEIIbHOCTHOTO
noaxonaa. [Iporpamma no ¢pusuke coorBercTByeT TpedboBanusim GI'OC COO k
IJIAaHUPYEMBIM JIMYHOCTHBIM, ITPEAMETHBIM U METANPEIMETHBIM PE3YyJIbTATaM
oOy4yeHus1, a TAK)KE YUYUTHIBAET HEOOXOJUMOCTh peaan3aluyd MEXIPeIMETHbIX
CBsI3eM (PU3UKH C €CTECTBEHHO-HAYYHBIMU YyUeOHBIMU TIpenMeTamu. B Heil
OTIPEEIIIOTCS. OCHOBHBIE LIEJU U3yUYeHUs (PU3UKHU Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus, IUIAHUPYEMbIE PE3YJAbTaThl OCBOEHUS Kypca (PU3UKH: INYHOCTHBIE,
MeTarnpeMeTHbIE, TpeIMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3uke BKIHOYAET:

o IUIAHUPYEMBIEC PE3yJIbTaThl OCBOEHUS Kypca (GU3UKU Ha 6a30BOM YPOBHE, B
TOM YHCJIE PEAMETHBIE PE3YABTATHI MO TrofaM 00yUYeHUs;

e cozmepxaHue yueOHoro npeameta «Duszmkay mo rogam o0ydeHHs.

dusnka Kak Hayka 0 Hanbosee oOIIUX 3aKOHAX MIPUPOIbI, BBICTYIIAsl B KAYECTBE
y4eOHOTro MpeaMeTa B IIKOJIe, BHOCUT CYIIIECTBEHHBIM BKJIA]] B CHCTEMY 3HAHUM 00
okpyxkaromiem mupe. HIKkombHBIN Kype GU3UKH — CHCTEMOOOPa3YIOIIHMA JIJIs
€CTEeCTBEHHO-HAYYHBIX YUECOHBIX MPEIMETOB, MIOCKOIBKY (DHU3UUYECKHE 3aKOHBI
JIe)KaT B OCHOBE ITPOIICCCOB U SBICHUH, U3y4aeMbIX XUMHEH, OMOJIOTHEH,
dbus3nueckoit reorpadueii u actponomueii. Mcronb30BaHue U aKTUBHOE
MpUMEHEHHUE (U3NICCKUX 3HAHUK OTPECIAeT XapaKkTep U pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHUH B C(hepe SHEPreTHKHU, TPAHCIIOPTa, OCBOCHUS
KOCMOCa, MOJYYEHUSI HOBBIX MATEPHUAJIOB C 3aJTAHHBIMU CBOMCTBAMH U JPYTHUX.
N3yueHnne Gpu3nku BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HayYHOH KapTHHBI MHpa 00yJaromuxcs, B GOpMUPOBAaHNE YMEHUH MPUMEHSTh
Hay4YHBIH METOJI IIO3HAHUS MPY BBHITIOTHEHUH UMH YUSOHBIX HCCIICIOBAaHUH.

B ocHOBY kypca ¢pu3uKu 1151 ypOBHS CPEIHETO 00IIEro 00pa3oBaHusl MOJIOKEH PSiI
WJIeH, KOTOPhIE MOXKHO pacCMaTpUBaTh KaK MPUHITUIIBI €70 TTOCTPOCHMUS.



Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypC SIBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepHUAJl U3 BCEX Pa3AesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJJACCUYECKOM, TAK 1 COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUU € HEHl Marepuai Kypca GU3UKU 00beIUHEH
BOKpYT (u3nuecKkux Teopuil. Beaymmum B Kypce sBiseTcs: GopMHUpOBaHUE
MIPEACTABIEHUN O CTPYKTYPHBIX YPOBHAX MAaT€puu, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanu3zanus nperonaraeT UCoab30BaHUE
T'YMaHUTapHOTO MOTeHIMa a (PU3NYECKON HAyKu, OCMBICIICHUE CBS3U Pa3BUTHUS
bu3uKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U HKOJIOTMYECKUMH TIPOOIEMaMH.

Hoes npuxnaonou nanpasnrennocmu. Kypc hbusuku npesmonaraet 3HakOMCTBO C
IMIMPOKUM KPYTOM TEXHUYCCKHX U TEXHOJIOTHYCCKUX MPUIIOKECHUN N3YICHHBIX
TEOPUHN U 3aKOHOB.

Hoes IKonocuzayuu peaan3yCTCa MMOCPCACTBOM BBCACHUA 3JICMCHTOB COACPKAHUA,
HOCBSIIIIéHHI)IX SKOJIOTUYCCKUM HpO6JI€MaM COBPCMCHHOCTH, KOTOPHIC CBA3AaHLI C
Pa3BUTUCM TCXHUKU U TCXHOHOFHﬁ, a TaKKEC O6C}’)K,H€HI/IH HpO6JI€M
PaduOHAJIBHOTI'O IMTPHUPOIAOIIOIBE30BAHNUA U 9KOJIOTHYECKOM 0€30I1aCHOCTH.

Crep>XHEBBIMH dJI€eMEHTaMU Kypca (PU3UKH Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus ABISAIOTCS Guznueckue Teopuu (HGopMHUpoBaHUE MIPEICTABICHUN O
CTPYKTYpe MOCTpOeHUs GU3HUECKON TEOPUH, POIH PYHIAMEHTAIBHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O PUPOJIE, TPAHULIAX
NPUMEHUMOCTH TEOPHH, Il ONMCAHUS €CTECTBEHHO-HAYyYHBIX SABICHUN U
IIPOIIECCOB).

CucTeMHO-ACSITeTbHOCTHBIN TIOAX0 B Kypce GU3HUKH PeaTn3yeTCs MPEXk/Ie BCEro
3a CYET OpraHM3aINH dKCIIEPUMEHTAILHON e TEIIbHOCTH oOyJaromuxcs. s
0a30BOr0 YpOBHS Kypca (DM3UKH — ITO UCIIOJIb30BAHHUE CHCTEMBI (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCTIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B TPOrpaMMe
1o ¢u3nKe 0ObETMHEHBI B OOIIUI CIIMCOK YYEHUYECKUX MPAKTUIECKUX PalOoT.
Brigenenne B ykazaHHOM MepevHe 1a00paTOPHBIX PabOT, MPOBOIUMBIX IS
KOHTPOJIS U OIIEHKH, OCYIIECTBIISETCA YYaCTHUKaMU 00pa30BaTeIbHOTO Mpoiiecca
MCXOJIS U3 OCOOCHHOCTEH IITAHWPOBAHMSI M OCHAIeHUsT KabuHeTa Gusuku. [Ipu
3TOM 00eCTIeunBaeTCs OBIAICHHE OOYIAIONTUMHUCS YMEHUSIMHU TIPOBOIHTH
KOCBEHHBIC H3MEPEHMS, NCCIICIOBAHMS 3aBUCUMOCTEH (PU3NIECKUX BETUYNH U
MMOCTAaHOBKY OIBITOB 1O MTPOBEPKE MPEITOKECHHBIX THIIOTE3.

bonbiioe BHUMaHuE ynensieTcsl pEHIEHUI0 PACYETHBIX U KAYE€CTBEHHBIX 3a1a4. [Ipu
3TOM JJIsl PACYETHBIX 3a/1a4 MPUOPUTETOM SIBISFOTCS 3aJ1a4M C IBHO 3aJJaHHOMU
(dr3nYeCcKoil MOJIENbIO, MO3BOJISIIOIIME PUMEHSITh U3yUYEHHbIC 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pasjena Kypca, TaKk U UHTErPUPYS 3HAHUS U3



pa3HbIX pazaenoB. /[ KauecTBEHHbIX 3a]1a4 IPUOPUTETOM SBIISIOTCS 3aJJaHUs Ha
00BsICHEHNE MTPOTEKAaHUS (PU3NYECKUX SBJICHUN U MPOLIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromre BbI0opa PU3NIECKON MOAEIH sl CUTYyallui IPaKTHKO-
OpPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ TpedoBanussMu @I'OC COO k MaTepuasbHO-TEXHUYECKOMY
oOecreyeHunto yueOHoro npouecca 0a30Bbli ypoBeHb Kypca (PU3UKU Ha yPOBHE
cpenHero o01ero oopa3oBaHusl JOHKEH U3ydaThbCsl B YCIOBUSIX MPEIMETHOTO
KaOuHeTa (PU3UKU WM B YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB
€CTEeCTBEHHO-HAayyHOro 11KiIa. B kabuHeTe (GU3MKHU TOIKHO OBITh HEOOXOIUMOE
naboparopHoe 000pynOBaHUE ISl BBIMOJIHEHHUS YKa3aHHBIX B MporpamMme 1o
($u3MKe YYeHUYECKUX MPAKTUUYECKUX padOT U IEMOHCTPAIIMOHHOE 000pYI0BaHUE.

JleMoHCcTpalMoHHOE 000pya0BaHUEe (POPMUPYETCS B COOTBETCTBUU C TIPUHITUTIOM
MUHHUMAaJIbHOM TOCTATOYHOCTH M 00€CTIEUHBAET MMOCTAHOBKY NIEPEUUCIICHHBIX B
nmporpamMMe 1o (pu3nKe KIYEBbIX IEMOHCTPAIUH SISl UCCIEAOBAHUS N3Y4aeMbIX
SIBJICHUH ¥ TIPOLIECCOB, YMITUPUYECKUX U (yHTaAMEHTAJIbHBIX 3aKOHOB, UX
TEXHUUYECKUX MPUMEHEHUH.

JIaGoparopHoe 000pyI0BaHUE AJI YICHUUECKUX MPAKTHUECKUX paboT
dbopMupyeTcsi B BUJIe TEMAaTHYECKUX KOMILJIEKTOB U 00ECIIEYNBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JIByX 0Oydaromuxcs. TeMarndeckre KOMIUIEKThI
1a60paTopHOro 000PYIOBaHUS JOJKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHNH aHAJIOTOBBIX U IIUGPOBBIX TPHUOOPOB, & TAKIKE KOMIThIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX JTa0OpaTOpUid.

OCHOBHBIMH LIEJIIMU U3YUYCHUS (PUZHKH B 00IIIeM 00pa30BaHUU SIBISIIOTCS :

o (opmMupoBaHHE HHTEpPECA U CTPEMIICHHUS O0YJAIONIUXCS K HAYIHOMY
U3YyYCHHIO MIPUPOJIbI, PA3BUTHE MX HHTCIUICKTYAIBHBIX M TBOPUCCKUX
CIIOCOOHOCTEM;

e Ppa3BUTHE MPEJCTABICHUI O HAYYHOM METOJIE MIO3HAHUS ¥ (JOPMUPOBAHUE
MCCIIEIOBATENIBCKOTO OTHOIIEHUS K OKPYXKAIOUIUM SIBJICHUSIM;

o (opmMupoBaHHE HAyYHOTO MUPOBO33PEHHUSI KaK pe3ysibTaTa H3yueHUs OCHOB
CTPOCHHUS MaTepuH M PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;

o (opMHpOBaHUEC YMEHUH OOBSICHATH SBICHUS C HCTIOJIb30BAHHEM
(bU3UYECKUX 3HAHUHA M HAYYIHBIX JOKA3aTCIbCTR;

o (opmupoBaHHE MPEACTABICHUA O PO PUZUKH IS PA3BUTHS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHUH.

JlocTrKeHUE ATUX IIeNIei o0ecTeunBaeTCs pEIICHUEM CIICIYIONTUX 3a/1a4 B
npolecce U3ydeHus Kypca (pu3nku Ha ypOBHE CPEIHETO 0OIIEro 00pa3oBaHus:



o MpuOOpEeTEeHUE CUCTEMBI 3HAaHUI 00 00IIKX PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSIX, BKIIIOUAs MEXAHUKY, MOJICKYIISIPHYIO (DU3UKY,
AJIEKTPOJIMHAMHUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKHU;

o (¢opMHupoBaHUE YMEHUN TPUMEHSITh TEOPETUUCCKUE 3HAHUS IS
00BbsACHEHUsI PU3NUECKUX SBJICHUU B IPUPOJAC U JJISI IPUHSITHUS
IIPAKTUYECKUX PELICHUN B MIOBCEIHEBHOM KU3HU;

e OCBOCHHE CITOCOOOB PEIICHHSI PAa3IMYHBIX 33/1a4 C SIBHO 3aJaHHOU
duzHUecKoi MOJIENbIO, 3a/1a4, MOIPa3yMEBAIOIINX CAMOCTOSITCIIBHOE
co3manne PU3NIECKON MOJICIH, aJICKBaTHOM YCIOBHUSAM 33]1a4H;

e JIOHMMAHHUC (I)I/I?)I/I"IGCKI/IX OCHOB Y IIPUHIIHUIIOB ﬂeﬁCTBHH TCXHHUYCCKUX
yCTpOﬁCTB N TCXHOJIOTUYCCKUX IMTPOUCCCOB, UX BIHAHUA HA OKPYKAOUTYIO

cpeay,

e OBJIAACHUC MCTOOAAMHU CAMOCTOATCIIbHOTO INIAHUPOBAHUS U ITPOBCIACHUA
(bI/ISI/ITIGCKI/IX OKCIICPUMCHTOB, aHAJIN3d U UHTCPIIPETAIIUU HH(bOpMaIIPIPI,
onpCaAcCJICHUA JOCTOBCPHOCTH IMMOJIYUCHHOT'O PC3YJIbTATA,

e CO3JIaHUE YCIIOBUH JJI PA3BUTHS YMEHUN MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU €SI TEIbHOCTH.

Ha nzyuenue pusnku (6a30BbIl YPOBEHB) HAa YPOBHE CPEIHETO OOIIETO
obpazoBanust otBonutcs 136 gacoB: B 10 kmacce — 68 yacoB (2 yaca B HEJIENI0), B
11 xmacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipemtaraemslii B mporpamme 1o (u3uKe nepeueHb Ja00paTOPHBIX U
NPaKTUICCKUX pa0OT SABISACTCS PEKOMEHIOBAHHBIM, YUUTEINb JeJIaeT BHIOOP
IPOBEICHNUS 1a00PAaTOPHBIX pAOOT M ONBITOB C YIETOM WHINBHUIYaTbHBIX
0COOCHHOCTEH 00yJaroIuXCs.

COAEP XAHUE OBYYEHUSA
10 KJIACC
Paznes 1. @u3uka U MeTOAbI HAYYHOI'O MO3HAHUS

dusznka — Hayka o mpupoje. Hayunbie METOIbI MO3HAHUS OKPY)KAIOIIETO MUPA.
Ponb skcniepuMenTa 1 TEOpUU B TIPOIIECCE MO3HAHUS TPUPOIBI. IKCIIEPUMEHT B
dusnke.

MonenupoBanue Gpu3nyecKux SBIECHUN U npolieccoB. HayuHble rumoTessl.
dusnyeckre 3aKOHbI U TEOpUU. [ paHUIIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSL.

Posnb 1 MecTo Qusuku B GOpMUPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI MUPa, B
MPAKTUYECKOW NESATEIbHOCTH JIOACH.



Jlemoncmpayuu

AHanoroBble U HIUPPOBBIE U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUMKHU.
Pa3aea 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe ABMmkeHHe. OTHOCUTEIbHOCTh MEXaHUYECKOTO IBHYKEHHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienre, CKOPOCTh (CpemHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepUaIbHON TOUKH, X MPOEKIIMUA HA OCU CUCTEMbI KoopauHart. CiioxeHue
MIEPEMEILIECHUN U CIIOKEHUE CKOPOCTEMN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MpsIMOJIMHEHOE ABMKeHHe. [ paduku
3aBUCHMOCTH KOOPANHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMELIEHNS
MaTepuaabHON TOYKHA OT BPEMEHH.

CroOomHOe najzieHue. YCKopeHue cBoOOOTHOTO MaeHUsI.

KpuronuneitHoe nBuxeHue. J[BrkeHre MaTepruaibHONW TOUYKHU TIO OKPYKHOCTH C
MIOCTOSTHHOM 10 MOZIYJTIO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEHHASI CKOPOCTh.
[lepuon u yactora obpaieHus. LlenTpocTpeMuTeNnbHOE YCKOPEHHE.

TexHuueckue YCTPOﬁCTBa " IMPAKTUYCCKOC IMMPUMCHCHUC: CIIMAOMCTP, IBUKCHUC
CHapsA40B, LCITHBIC U peMéHHBIC nepcaadu.

Ilemoncmpayuu

Mopnens cuctemsbl 0TCUETA, UIUTKOCTPALUS KUHEMAaTUYECKUX XapaKTEPUCTUK
JBUKCHUSL.

[IpeoGpazoBanue ABMKEHHM C UCTIONH30BAHUEM MTPOCTHIX MEXaHU3MOB.
[Taenue Ten B BO3yXE U B Pa3pPEKEHHOM IIPOCTPAHCTBE.

HaGmronenune nBmkeHus Tena, OpOIIEHHOTO MO/l YIIIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepeHune yCKopeHHsI CBOOOTHOTO TaICHHUS.
HampaBneHnne cKOpoCTH TIPU ABMIKCHHUH 110 OKPYKHOCTH.
Yyenuueckuii sxcnepumenm, nabopamophvie pabomaoi

N3ydyeHne HepaBHOMEPHOTO ABUKEHHUS C IETBIO ONPEICIICHUS] MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOIEHUS MEXIY IYTAMU, IPOUICHHBIMU TEJIOM 32
MOCJIEIOBATEIIbHBIE PABHBIE IPOMEXKYTKH BPEMEHU ITPU PABHOYCKOPEHHOM
JBH>KCHUU C HAYAJIBHOM CKOPOCTHIO, PABHOM HYJIIO.



N3ydenue NBUKEHUS LIAPUKA B BA3KON KUIKOCTH.
N3ydenue nBr>xeHUs Teaa, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpuniun otHocutensHOCTH 'anunes. [lepseiil 3akoH Herotona. MHeprmanbHble
CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3ununu cuil. Bropoit 3akon Herotona s
MarepuaibHOM TOYKHU. TpeTuil 3akoH Hpr0TOHA 1JIs1 MarepruajibHbIX TOUYEK.

3akoH BceMHpHOTo Tarorenus. Cuna tsxectu. [lepBas kocMuueckasi CKOpOCTb.
Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (moxosi, CKoyibxeHus1, kadeHnus). Cua tpenus. Cyxoe
Tpenue. Cuia TpeHUS CKOJIbKEHUsI ¥ cuiia TpeHus mokos. KoadduimeHT tperus.
Cuna conpoTUBJIEHUS TTPU JBUKEHUU TeJla B )KUJIKOCTH UJIU Ta3e.

HOCTyHaTCJII)HOG N BpallaTCJIbHOC ABUKCHHC a0COIIOTHO TBépJIOFO TCJa.

MOMEHT CUJIbI OTHOCHUTEIIBHO OCH BpalleHus. [1imeuo criibl. YCinoBust paBHOBECHS
TBEPAOIO TeJIa.

TexHuueckue YCTPOﬁCTBa H IMPAKTHYCCKOC IMMPUMCHCHUC . ITIOAININITHUKH, IBHKCHUC
NCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHre nHEpPLUH.

CpaBHeHUE Macc B3aMMOJEHCTBYIOIINX TEN.

Bropoit 3akon HeroroHa.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Ae(hOpMAaIIHH.
HesecomocTh. Bec Tena npu yCKOpEHHOM MOIBbEME U TTAICHUM.
CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUEHHS U CKOJIbIKEHUS.
YcnoBus paBHOBeCHs TBEPAOTO Teia. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol
N3yuenue nBmxeHus: Opycka Mo HaKJIOHHOM MIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE H
pe3nHOBOM OOpa3iie, OT ux jacdopMariuu.



HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALLICHUS.
Tema 3. 3aKoHbl COXPAHEHUSA 8 MEXAHUKE

Nmnynbc MaTepualibHON TOUKH (Tela), CACTEMbI MaTEPHAIBHBIX TOUeK. MMmynbe
CWJIbl 1 U3MEHEHHE UMITYJbCA TeJIa. 3AKOH COXpPaHEHUs UMIyJbca. PeakTuBHOE
JBUYKEHUE.

PabGora cuisl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprusi MaTepualibHON TOUKU. Teopema 00 U3MEHEHUU
KMHETUYECKON DHEPIUHU.

[TorenunanbHas sueprus. [lorenuuanbHas sHeprus ynpyro ae(GopmMupoBaHHOM
npyxuHbl. [loreHnnanbHas sHeprus Tena BOJIM3U NOBEPXHOCTH 3eMJIH.

HOTGHL[I/IEUIBHBIC 1 HCIIOTCHIMAJBHBIC CHUJIBI. CBs3b pa6OTBI HCIIOTCHIMAJIBHBIX
CHUJI C IBMECHECHHUEM MEXaHUYECKOM OHCPIUU CUCTCMBI TCJI. 3aKoH COXpPaHCHUA
MEXaHNYECKOM OHCPI'UU.

YprI‘I/IC N HCYIIPYIUC CTOJIKHOBCHMU.

TexHuueckue yCTpoHCTBa U MPAKTUUYECKOE MPUMEHEHUE: BOTOMET, KOTIED,
NPY>KUHHBINA MTUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxtuBHOE IBMKEHHE.

[Tepexon moTeHIIMATBHON SHEPTUH B KUHETHYECKYIO U OOpaTHO.
Yyenuueckuii sxkcnepumenm, nabopamopHvie pabomaoi

N3yueHne abCoMOTHO HEYNIPYTOTO yaapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBs3M pabOTHI CHIIBI C U3BMEHEHUEM MEXaHUYECKOW SHEPTUU Telia Ha
MIpUMEpPE PaCTIKEHUS PE3UHOBOTO KI'yTa.

Pasznen 3. MosiekyasipHasi pu3suka ¥ TepMOAMHAMHUKA
Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TTOJIOKEHUST MOJIEKYISIPHO-KUHETHYECKONM TEOPUH M UX OTBITHOE
obocHoBanue. bpoyHoBckoe asmxkenue. Juddys3us. Xapakrep IBIKEHUS U
B3aMMOJCUCTBUS YaCTHUIl BellecTBAa. Mojiesii CTPOCHUSA ra30B, KUJIKOCTEN U
TBEPABIX TEN U 00BSICHEHNE CBOMCTB BEIIECTBAa HA OCHOBE 3TUX Mojeeil. Macca u
pa3Mepsl mosiekyn. KonnuecTBo BemectBa. [loctosiHHass ABoraapo.



TerutoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp
Llenbcns.

Mopnens uaeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISPHO-KUHETUYECKOM
TEOPHUH UICATHLHOTO ra3a. AOCOIOTHAS TeMIIepaTypa Kak Mepa cpeaHei
KMHETUYECKON PHEPTUH TETUIOBOTO JBMKEHUS yacTull rasa. [Ilkana remneparyp
KenbBuna. ['a30Bbie 3ak0HbI. YpaBHeHHEe MenneneeBa—Knanelpona. 3aKkoH
Jansrona. M3omponeccsl B U1€aJIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BellecTBa. [ paguyeckoe nmpeacTaBiIeHUE U30TPOLIECCOB: U30TEPMa, U30X0Pa,
uzobapa.

TexHuueckue yCTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapOMETp.
Jlemoncmpayuu

OMBITHI, TOKa3bIBAIOIINUE TUCKPETHOE CTPOCHUE BelIeCcTBa, (hoTorpaduu MOJIEKYII
OpraHUYE€CKUX COCTUHECHUM.

OnpiTbl 10 TUDPY3UH KUIKOCTEH U ra30B.

Monenb OpOyHOBCKOTO ABUKECHHUS.

Mogpens onsita IlTepHa.

OmnbITHL, JOKa3bIBAIOLIUE CYIIIECTBOBAHNE MEXMOJIEKYIIIPHOTO B3aUMOIEHCTBHUS .
Mogaens, WLTIOCTpUpPYIOLIAs IPUPOAY AaBIECHUS Ia3a HA CTEHKU COCyaa.

OMnbIThL, WUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UAEAIBHOIO rasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomaoi

OmnpeneneHue Macchl BO3lyXa B KJIIACCHON KOMHATe Ha OCHOBE M3MEpEHUN 00bEMa
KOMHAThl, JaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEXy MTapaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.
Tema 2. Ocnoebl mepmoOUHAMUKU

TepmonuHamuueckas cucrema. BHyTpeHHsIs1 SJHEPrusi TEPMOIMHAMHUYECKON
CUCTEMBI U c1Ioco0bI € n3MeHenus. KonmnmuectBo TemnoTsl u padora. BHyTpeHHss
JHEPrus OQHOATOMHOTO HJI€aJbHOrO ra3a. Buasl reronepenaun:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3JIyUYEHHUE. YIENIbHAS TEIUIOEMKOCTh BELIECTBA.
KonuuectBo TENMnOTHI NpH TEIIONEpEaaye.

[Tonsitue 06 aguabatHoM nporecce. [lepBoiit 3akoH TepmonuHamuku. [Ipumenenue
MEePBOro 3aKOHA TEPMOAMHAMUKY K u3omnpoiieccaM. I padudeckas uaTeprnperamms
paboTHI raza.

BTtopoii 3akon Tepmoaunamuku. HeoOpaTuMocTh MponeccoB B IPUPOIE.



Tennossle MamuHbl. [IpuHLKIIBI AEMCTBUS TEMIOBBIX MalluH. [IpeoGpa3zoBanus
SHEPruu B TEIUIOBBIX MalMHaX. Koap(uuueHTt noae3Horo 1elcTBUs TEIJIOBOM
MamuHbl. Hukin KapHo u ero ko3¢ pUIIMeHT mone3Horo AecTBus. DKOJOTHYECKUe
pOOJIEMBbI TEIIOIHEPTETUKH.

TexHnueckue yCcTpoucTBa U MPAKTUYECKOE IPUMEHEHHNE: IBUTATENb BHYTPEHHETO
cropanusi, ObITOBOM XOJOIUIBbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEN SHEPTUHU Teja MPU COBEPIICHUH PaOOThI: BBIIET IPOOKU
13 OYTBUIKH MO/ IEWCTBUEM CXKAaTOrO BO3/yXa, HarpeBaHue 3(upa B JaTyHHOU
TpyOKe MyTEéM TpeHus (BUICOIEMOHCTPALIHS).

N3Mmenenue BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Tella P TeIIonepeiaye.
OmnbIT 0 aIabaTHOMY PACIIMPEHHUIO BO3AyXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, IBUTATEIsI BHYyTPEHHETO CrOPAHHUsI, PEaKTUBHOTO
JIIBUTATEIIS.

Yyuenuueckuii skcnepumenm, nabopamopHwie pabomoi
N3mepenue yaenbHOM TENI0EMKOCTH.
Tema 3. Azpezammnvie cocmoanus eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOCOIIOTHAS U
OTHOCHUTEJIbHASA BIAXXHOCTh BO3AyXa. HackIleHHBIN TTap. YielbHas TEeIUioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TeMIIEpaTyphbl KUIICHUS OT JIaBJICHHUS.

Teépmoe Teno. Kpucrammudyeckue u amopdHbie Teaa. AHU30TPOIUS CBOMCTB
kpuctaiuoB. XKunkue kpucrauisl. CoBpeMeHHble MaTepuaibl. [1naBinenue u
KpUCTaUIM3aIus. YaeiabHas TeruioTa miasnenus. CyonuManus.

VYpaBHeHuUE TEII0BOroO OaiaHca.

TexHuueckue yCcTpoicTBa U MPAKTUUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJTOPUMETP, TEXHOJIOT MU MOIYUYEHHUS COBPEMEHHBIX MaT€pUaJIOB, B
TOM YHKCJI€ HAHOMAaTePHUaIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenne npy moHMKEHHOM JTaBIICHUU.

CnocoObl u3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U MJIABICHHS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOoHCTpanus KpUCTaJJIOB.



Yuenuueckuii skcnepumenm, nabopamophwvie pabomuwi
N3mepenue 0THOCUTENBHOM BIQXKHOCTH BO3yXa.
Pa3zneu 4. DiieKTpoAMHAMHUKA

Tema 1. Inexkmpocmamuxa

OnexTpu3auus Tei. JNeKTpUuecKuil 3aps. JBa BUa SNEKTPUUECKUX 3apsiIOB.
[IpoBOAHUKH, JUATEKTPUKH U MOIYITPOBOAHUKU. 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsija.

B3anmopeiicteue 3apsaaoB. 3akoH KyinoHa. ToueuHbIi 2JIEKTpUYECKH 3aps .
Onexrpuueckoe nojie. HanpsxEHHOCTh 3nekTpudeckoro nois. [Ipunuun
CYINEPIIO3ULNHU NEKTPUUYECKUX NoJel. JIMHNN HANPSy)KEHHOCTH 3JIEKTPUUECKOTO
OJISL.

PaGora cun QJIICKTPOCTATHYICCKOI'O I10JIA. HOTGHIII/IEUI. Pa3nocTh NOTEHIIMATIOB.
HpOBO}IHI/IKI/I N JUDJICKTPUKHU B IJICKTPOCTATHUICCKOM IIOJIC. HHBHCKTpI/I‘ICCKaH
IMPOHUITACMOCTD.

OnexrpoémrocTb. Konaencarop. D1eKTpo€MKOCTh MIIOCKOTO KOHAEHCATOPa.
DHeprust 3apsHKEHHOT0 KOHIEHCATopa.

TexHuueckue yCcTpoHCTBa U MPAKTUYECKOE MPUMEHEHHUE: AIEKTPOCKOII,
AIIEKTPOMETD, MEKTPOCTATUYECKAS 3AIIUTA, 3a3€MIICHHUE AIEKTPOIPHUOOPOB,
KOHJIEHCATOpP, KOMUPOBAIBHBIN anmnapar, CTpyWHbIN MpUHTED.

Ilemoncmpayuu

YCTpONCTBO ¥ NPUHLIMI ACHUCTBUSA JIEKTPOMETPA.
B3aumogeicTBrue Ha3IEKTPHU30BAHHBIX TEIL.
DNEKTPUUYECKOE T0JI€ 3aPSIKEHHBIX TEJI.
[IpoBOIHUKY B 3JIEKTPOCTATHYECKOM ITOJIE.
DNIEeKTPOCTATUUECKAs 3aIUTA.

JIASIIEKTPUKH B BJIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTbD BHCKTPOéMKOCTI/I IIJIOCKOI'0 KOHACHCATOpa OT INIOIadHn IJIaCTHH,
pacCTOAHUA MCKIY HUMHU 1 I[HBJIGKTpI/I‘{eCKOﬁ IMPOHUIACMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpa.
Yuenuueckuii akcnepumenm, nabopamophvie pabonivl
N3mepenne anekTpoéMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtii anekmpuueckuii mok. Toxu 6 paznuunvix cpeoax



DNEKTPUUECKUN TOK. YCIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO Toka. cTouHnKU
Toka. Cuia Toka. [IoCTOAHHBINA TOK.

Hampsoxenne. 3akon OMa 715 ydacTka LEIH.

9JI€KTpI/I‘ICCKOC COIIPOTHBJICHHC. VienbHOoe COIIPOTHUBJICHUC BCIICCTBA.
HOCHCI{OB&TGJ’IBHOC, napajjicejbHOC, CMCHIAHHOC COCAMHCHUC ITIPOBOAHUKOB.

Pabota anexrpuyeckoro Toka. 3akoH Jxoyns—Jlenia. MOITHOCTE AJIEKTPUYECKOTO
TOKA.

DNEKTPOJBUKYIIAs CHJIa U BHYTPEHHEE COMPOTUBICHNE UCTOYHUKA TOKA. 3aKOH
OmMa 11715 ToJTHOM (3aMKHYTOM ) AiieKTpudeckoit 1ienu. KopoTkoe 3ambikaHue.

DNeKTpOHHAas NPOBOAUMOCTD TBEPIBIX METAIIIOB. 3aBUCUMOCTh CONIPOTHUBIICHUS
METAJIJIOB OT TeMneparypbl. CBEpXIpOBOAUMOCTb.

DnexkTpuyecKkruid TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonynpoBonnuku. CoOCTBEHHAs! U IPUMECHAs! TPOBOAUMOCTD MOIYITPOBOAHUKOB.
CaoticTBa p—n-niepexoaa. [lonynpoBogHUKOBBIE TPUOOPHI.

QHGKTPI/IIIGCKI/IIZ TOK B paCTBOpPax U paciiiaBax 3JICKTPOJIUTOB.
QHGKTPOJ'II/ITI/I‘{CCKEUI Jucconuranms. 3JI€KTpOJ'II/I3.

DNEeKTpUYECKUM TOK B razax. CaMoOCTOSATENIbHBIN U HECAMOCTOSITEIbHBINA pa3psi/Il.
Mosmuus. [ra3sma.

TexHuueckue yCcTpoicTBa U MPAKTUUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTar, ICTOYHUKH TOKA, DIIEKTPOHATrpeBaTeIbHbIC TPUOOPHI,
AIIEKTPOOCBETUTEIbHBIC MPUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIN THO,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN TNO, TAIbBAHHUKA.

Jlemoncmpayuu
N3Mepenune CHilbl TOKa U HAPSHKCHUS.

3aBHCUMOCTbD COIIPOTHUBJICHHUA HTUJIHNHAPHUYCCKUX ITPOBOAHUKOB OT AJIMHEI,
momaay IIornepeIHoro CCUYCHU:A U Marcpualia.

CmMmenranHoe COCANHCHUC ITPOBOJHHUKOB.

[Ipssmoe n3mepeHne NEKTPOABMKYILIEN cuiibl. KOpoTkoe 3aMbIkaHue
rajJbBAHUYECKOTO JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COMPOTHUBIICHHS] METAJIOB OT TEMIIEPATYPHI.
[TpoBOAMMOCTB ANEKTPOITUTOB.
HckpoBoii pa3psia 1 MPOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSISI MPOBOAUMOCTD JIUO/IA.



Yuenuueckuii skcnepumenm, nabopamophwvie pabomuwi
N3ydeHne cCMEIaHHOTO COETMHEHHSI PE3UCTOPOB.

N3mepenne anekTpoaBIKYIIEH CUIbl ICTOUHUKA TOKA U €r0 BHYTPEHHETO
CONIPOTUBJICHHS.

HaGnronenue anexrpomusa.
MesknpeamMeTHbie CBA3U

N3yuenue kypca ¢puszuku 6a30B0oro ypoBHs B 10 kiaacce oCylECTBISIETCS ¢ yUETOM
COJIEpIKaTENIbHBIX MEXIPEIMETHBIX CBSA3EH C KypcaMHu MaTeMaTHKU, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTHH.

Meafcnpe()Memele nownAmus, CBA3aHHBIC C U3YUCHUCM MCTOIOB HAYYHOTI'O
ITIO3HaHMUA: ABJICHUC, HaquBIﬁ q)aKT, THUIIOTC34a, (1)1/131/1qu1<21;1 BCJIIMYNHA, 3aKOH,
TCOpHU-, Ha6JHOlI€HI/Ie, 9KCIICPUMCHT, MOACIIMPOBAHUC, MO CIIb, U3MCPCHUC.

Mamemamuxa: pelmieHre cuCTeMbl ypaBHEHUH, JIMHENHHas QyHKIMsA, apadouia,
runepOosa, ux rpauku U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKIIMH: CUHYC,
KOCHUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIUU HA OCU KOOPAUHAT, CII0)KEHUE BEKTOPOB.

Buonozus: mexannyeckoe IBM>KEHUE B KUBOU mipupone, nuddysus, ocMoc,
TEIUIOOOMEH >KMBBIX OPTAaHU3MOB (BUABI TEILJIONEPEAAYH, TEINIOBOE PABHOBECHE),
AIIEKTPUYECKHE SIBICHUS B KUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOECHUE BENIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHASI MACCA, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, KUIKOCTEU U
ra3oB, JICKTPUYECKUE CBOKMCTBA METAJIJIOB, SJICKTPOIUTHUECKAS AUCCOIALINA,
rajbBaHHKA.

T'eoepaghus: BNaxKHOCTH BO3AyXa, BETPhI, 0APOMETP, TEPMOMETD.

Tpyo (Texnonoeus): npeoOpazoBaHUE ABUKEHUHN C UCTIOIH30BAaHUEM MEXaHU3MOB,
Y4ET TPEHUS B TEXHUKE, MOAIIUITHUKH, UCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
HMMITYJIbCA B TEXHUKE (pakeTa, BOOOMET U APYTHE), IBUTATEIb BHYTPEHHETO
CrOpaHusi, mapoBasi TypOuHa, OBITOBOM XOMOMUIBLHUK, KOHJAUIIMOHED, TEXHOJIOTUH
MOJIYYEHHUS COBPEMEHHBIX MAaT€pUaJIOB, B TOM YUCJIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTHH, MIEKTPOCTATUIECKAS 3aAIIUTA, 3a3€MIICHHE MIEKTPONIPHOOPOB,
KCEPOKC, CTPYHHBIN NPUHTEP, dJIEKTPOHATpEeBATEIbHbIE TPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TaIbBAHUKA.

11 KVIACC
Paznen 4. DiekTpoauHaMuKa

Tema 3. Maznummnoe none. In1eKmMpoMaZHUMHAA UHOYKUUA



ITocTossHHbIE MarHuThl. B3anMoaelcTBUE TOCTOSTHHBIX MArHUTOB. MaruutHoe
nosie. Bektop MarHuTHOM MHAYKIUU. [IpyuHIMN Cynieprno3uiuy MarHuTHHIX IIOJIEH.
JInHuM MarHUTHOW MHAYKUMU. KapTuHa TMHANM MAarHUTHOW MHIYKIUU ITOJIS
IIOCTOSIHHBIX MarHUTOB.

MarnuTtHOE 1ose NpoBOAHUKA ¢ TOKOM. KapThHa JIMHUI MHIYKIIMM MarHUTHOTO
IIOJISI JNIMHHOTO MPSAMOTr0 MPOBOAHUKA U 3aMKHYTOIO KOJIBLIEBOTO ITPOBOJIHUKA,
KaTylKu ¢ TokoM. OnbIT Opcrena. BzanmonecTBue MpoBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOAY/b U HaPaBJICHHUE.

Cuna Jlopenua, e€ MOnyIb U HanpasiieHue. JIBUKECHNE 3apsKEHHON YacTUILB] B
OJTHOPOJTHOM MarHuTHOM mnosje. Pabora cunsl Jlopenia.

SBneHue EKTPOMAarHuTHON MHAYKIMHU. [[0TOK BEKTOpa MarHUTHOW UHAYKIIVH.
DNEKTPOABUKYIIAsA CHJIa UHIYKIIMU. 3aKOH JIEKTPOMArHUTHON MHIYKIIUU
®dapanes.

BuxpeBoe anekTpudeckoe noje. JNeKTPOABUKYILAS CUIa UHAYKIIUU B
MPOBOHUKE, IBUKYIIEMCS MOCTYIATEIHLHO B OAHOPOJHOM MarHuTHOM IIOJI€.

[IpaBuiio Jlenua.

NHaykTUBHOCTD. SIBICHNE CAaMOMHIYKITUU. DIEKTPOABHKYIIAs CHJia
CaMOUWHTYKIIHH.

DHeprusi MAarHUTHOTO TOJIST KaTYIIKA C TOKOM.
DNEeKTPOMarHuTHOE MoJIe.

TexHnu4ecKue yCTpoMCTBa U IMPAKTUYECKOE PUMEHECHUE: IOCTOSTHHBIE MATHUTHI,
ANEKTPOMArHUTHI, 3JIEKTPOJABUTaTEIIb, YCKOPUTENH IEMEHTAPHBIX YACTULL,
WHJYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO IMy4YKa MATHUTHBIM MOJIEM.
JIvHAM MHOYKIIMM MAarHUTHOTO TTOJIS.
B3anmoneicTtBue qByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBrue cuibl JIOpeHIIa HA MOHBI MJIEKTPOJIUTA.
SIBrieHrE 3IIEKTPOMArHuTHON UHAYKIIUU.

ITpaBuno Jlenua.



3aBUCUMOCTD BHCKTPOI[BI/DKyHICﬁ CWJIbl MHAYKIIUU OT CKOPOCTH M3MCHCHUA
MAardmMTHOT'O IIOTOKaA.

SIBneHue cCaMOMHIYKITUH.

Yuenuuecxuii akcnepumenm, nabopamopHvie pabomoi

N3yyeHre MarHuTHOTO MOJISl KATYIIKUA C TOKOM.

UccnenoBanue neiicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM.
UccnenoBanue sBICHUS AIEKTPOMATHUTHOW MHAYKITUH.

Pa3nen 5. Kosie0aHust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHumHble Ko1eOanus

KonebarenbHas cucrema. CBoOOOIHBIE MeXxaHWYecKHe KoneOanus. ['apmoHnueckue
kosne6anus. [lepuon, yactora, ammumryna u ¢dasa konedanuid. [IpykuHHBIN
MasTHUK. MaTtemaTnueckuil MasiTHUK. YpaBHEHUE FapMOHUYECKUX KOJICOaHH.
[IpeBpatienne sHEpTUM MPU TAPMOHUUECKUX KOJICOAHUSIX.

KonebarenpHbiit KOHTYp. CBOOOHBIC 2JIEKTPOMArHUTHBIE KOJIeOaHUS B UACATIEHOM
KOJ1e0aTeTbHOM KOHTYpE. AHAIOTHUS MEXIY MEXaHUUECKUMU U
AIIEKTPOMAarHUTHBIMU KoJieOanusimu. @opmyna TomcoHna. 3akoH coxpaHeHUs
HHEPTUU B UJEATLHOM KOJIeOaTeIbHOM KOHTYpE.

[Ipencrapnenue o 3aTyxaronMx KojeOaHusX. BIHYXIeHHbIE MEXaHUYECKUE
kose6anusi. Pe3onanc. BeiHyKI€HHbBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

IlepeMennblii Tok. CUHYCOMAANBHBIN IEPEMEHHBIA TOK. MOITHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJHOE U JEHCTBYIOIEE 3HAUCHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, nepeaada u MOTPEOICHUE ATEKTPUICCKOM
SHEPIruM. JKOJIOTMYECKUE PUCKH MPU MMPOU3BOJCTBE 3NEKTposHepruu. Kynsrypa
HCIIOJIb30BaHMUS MIEKTPOIHEPTUU B IOBCEAHEBHOM KU3HU.

TexHn4ecKue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: DIEKTPUIECKUN 3BOHOK,
TeHEpaTop MEPEMEHHOTO TOKA, JIMHHUM IEKTPOIIEpeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoJieOaTeIbHON CUCTEMBI (TIPYKUHHBIN W
MaTeMaTUYECKUi MasiTHUK).

Habmonenue 3aTyxatonux KojieOaHui.
NccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUH.
Habmtonenne pesonanca.

CBoOOmHBIE 3TIEKTPOMArHUTHBIE KOJIeOaHuUs.



OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUS OT BPEMEHHM ) JJIs
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onaHC npu nociaenoBareaIbHOM COEIUHEHUH PE3UCTOPA, KaTyIIKH
MHIYKTUBHOCTH M KOHJEHCATOPA.

Monenp TMHUN NEKTPOTIEPEIAYH.
Yuenuueckuii skcnepumenm, nabopamopHwie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOA MAJIbIX KOJIEOaHUHM Tpy3a HA HUTH OT JJIMHbI
HUTHU U MacChl rpy3a.

HccnenoBanue nepeMeHHOro TOKa B LIEMU U3 MOCIEA0BATENBHO COSAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKUA U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUNHbLE 60JIHbL

MexaHudeckue BOJIHbIL, yCIoBuUs pactpocTpanenus. [lepuoa. CkopocTh
pacrpocTpaHEHHUs U JJIMHA BOJIHBL. [lonepednble n Mpoa0JIbHbIE BOJIHBI.
NuTepdepentus u nupakius MEXaHUYEeCKUX BOJH.

3Byk. CropocTh 3ByKa. | poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEKTpPOMAarHUTHBIE BOJIHBI. YCIOBHS U3JIyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentainus BektopoB E, B, V B anexkrpomarautHoit BoiHe. CBOMCTBA
AIIEKTPOMATrHUTHBIX BOJH: OTPAKEHHE, MPEJIOMIICHUE, O pu3anus, Tudpakius,
uHTepdepenns. CKOpOCTh AEKTPOMArHUTHBIX BOJH.

[[Tkana 3neKTpOMarHuTHHIX BOJH. [[puMeHEeHNEe AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBI3H U TEICBUACHU. Pagnonokarusi.
DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKaIOIIEH Cpeibl.

TexHn4eckue yCTporucTBa U MPAKTUYECKOE ITPUMEHEHHE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YIBTPA3BYKOBasl TMArHOCTUKA B TEXHUKE U MEAULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meus.

Jlemoncmpayuu

O6pa3oBaHue U pacnpoCTPAHEHUE ONEPEUHBIX U MTPOAOJIbHBIX BOJIH.
Konebmromeecst Te0 Kak NCTOYHUK 3BYKA.

HaGmronenmne oTpakeHus ¥ MPEJIOMIICHUS MEXaHHUECKUX BOJTH.
HaGntonenne nateppepeHunu 1 AUGpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.



HaGmronenue cBs3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTHTYIOW U YaCTOTOM
KOJIeOaHHA.

HccnenoBanue CBOKWCTB AJIEKTPOMArHUTHBIX BOJH: OTPAXEHUE, IPEJIOMIICHHUE,
noJisipu3anusi, udpakius, HHTepdepeHuus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsaMonMHEHOE pacOpPOCTPAHEHUE CBETA B OAHOPOIHOM
cpexne. JIyu cBera. ToueuHbI UICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3akoHbI oTpaxeHus cBeta. [loctpoenue nzobpakeHuii B
IUIOCKOM 3€pKaJie.

IIpenominenue cBera. 3aKOHBI IPETOMIIEHUS CBETA. AOCOIOTHBIN MOKA3aTeNb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IlpeaenbHelil yroa noiaHoro
BHYTPEHHETO OTPaKEHUSI.

I[I/ICHepCI/ISI cBeta. CI0KHBIM cocTaB 0€10Tr0 CBETA. HBCT.

C061/Ipa}011me N paCCCUBAOIIUC JIMH3bI. Tonkas nuH3a. CDOKYCHOC PaCCTOAHUC U
ONTHUYECKAsA CUJla TOHKOM JIMH3HI. HOCTpOGHI/Ie I/I306pa)I(€HPIﬁ B CO6I/IpaIOHII/IX u
pacCCuBarOmnX JIMH3AX. CDOpMy.TIa TOHKOM JIMH3BI. YBGHI/IIIG:HI/IG, JaBacMoOcC JIMH30M.

Hpezxenm MMPpUMCHUMOCTHU FCOMGTpH‘I@CKOﬁ OIITHUKH.

Bonnosas ontuka. Uatepdepenius ceera. KorepeHTHbIE ICTOYHUKU. YCIIOBUS
Ha0JI0ICHUS] MAKCHMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHOM KapTUHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus ceera. Judpakuronnas pemérka. YciaoBre HaOIIONCHUS TTIABHBIX
MaKCHMYMOB IpY MaJCHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO
pPEIIETKY.

[Tonspusanus ceera.

TexHuueckue yCcTpoicTBa U MPAKTUUYECKOE TPUMEHEHHE: OUKH, JIyIa,
¢doToanmapar, IpOEKIIMOHHBIN anmapar, MUKPOCKOTI, TeJIECKOT, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEHIETKA, TIOISTPOU/I.

Jlemoncmpayuu

[IpsiMonuHelHOE pacpoCTpaHEHHUE, OTPAKEHUE U MTPEJIOMIICHHUE CBETA.
OnTtuyeckue npudopsl.

[TonHoe BHYyTpeHHEE OTpakeHne. Moaenb CBETOBO/IA.
NccnenoBanue cBOWCTB U300pakeHUN B JTMH3aX.

Mopaenu MUKpOCKOIIa, TeJIECKOIIA.



HaGnronenue uatepdepeHnm creTa.

HaGnronenue audpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[TonydyeHue crnekTpa ¢ MOMOIIbBIO MPU3MBI.

[TonydyeHue crnekTpa ¢ MOMOIIbI0 TU(PPAKIIUMOHHON PEIIETKY.
Habnrogenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
N3mepenue nokasaressi NpeJoMIICHUs CTEKIIA.
HccnenoBanue CBONCTB M300paKeHUH B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pasznen 6. OcHOBBI ClIeIHAJIBbHOM TEOPHHM OTHOCHTEIbHOCTH

FpaHI/IIIBI MMPUMCHUMOCTHU KJIACCUYECKOM MEXaHUKHU. HOCTy.HaTBI CHGHHaHBHOﬁ
TCOPHUU OTHOCUTCIIBHOCTHU: MHBAPUAHTHOCTD MOAYJIIAI CKOPOCTHU CBETA B BAKYYMC,
IMPUHIIAUIT OTHOCUTCIIBHOCTHU OWHIITEHHA.

OTHOCHUTENTBHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU U COKPAIIICHHE
JUTUHBI.

9H€pFI/I}I 1 UMITYIIBC peﬂﬂTHBHCTCKOﬁ YaCTHIBI.

CBs13b Macchl C 3HEPTUEN U UMITYIIBCOM PEJIITUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOSI.

Paznen 7. KantoBas ¢puszuka
Tema 1. Dnemenmot Kearnmoeoit OnmMuKu

®oronsl. Popmyrna [lnanka cBsi3u sHEpPrUK POTOHA C €0 YACTOTOU. DHEPTHUS U
UMITYABC (HOTOHA.

OtkpeiTre u uccnenoBanue porodddexra. OnbiTel A. I. CroneroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTerina 11t hororddexra. «KpacHas rpanuia
dotorddekra.

JlaBnenue ceeta. OmbiTer [1. H. JIeGenena.
XUMHYECKOE JECUCTBUE CBETA.

TexHu4ecKkue yCTporuCTBa 1 MPAKTUUYECKOE MTPUMEHEHHE: (POTOAIIEMEHT,
dboTomaTunK, COTHEUHasi 6aTtapesi, CBETOIHO/I.

Jlemoncmpayuu



®otorhPeKT Ha YCTAHOBKE C IIMHKOBOM TMIACTUHOM.
HccnenoBanue 3ak0HOB BHENTHETO (GoTOAP(DEKTa.
Cseroguon.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pe3epdop/ia mo paccestHuio o -4acTHIL.
[Lmanerapuas mogens aroma. [loctynarel bopa. M3nyyenue u nornomnieHue
($hOTOHOB MpH MEepexojie aToMa ¢ OJTHOTO YPOBHS YHEPTUU HA APYyroil. Bubl
crekTpoB. CIIEKTp YPOBHEW SHEPIUU aTOMa BOAOPOA.

BonHoBsie cBolicTBa yactuil. BonHbl ae bpoitnsa. KopnyckynsipHO-BOITHOBOM
JyaJTU3M.

CrioHTaHHOE U BBIHYKJICHHOC U3JTYUYCHHUC.

TexHn4yeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHE: CIICKTPAJIbHBIN aHaTN3
(criexTpocKo), Jlazep, KBAHTOBBIN KOMITBIOTE.

Jlemoncmpayuu

Monens onbiTa Pezepdopra.

OrnpeneneHue JIMHBI BOJIHBI JIa3epa.

Ha6nronenne muHEHYATHIX CIEKTPOB M3yUCHHS.
Jlazep.

Yyenuueckuii sxkcnepumenm, nabopamopHie pabomaoi
HaGnronenue nuHEHYaTOrO CIICKTpAa.

Tema 3. Amommnoe aopo

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTPOEHHUS sapa. OTKpBITHE
paanoaktuBHOCTH. OnBITH Pe3zepdopaa mo onpeneneHnto cocTapa
paanoakTuBHOTO M3mydeHusi. CBolicTBa anb(da-, 6eTa-, raMMa-u3ITydeHusl.
BimsiHue painoakTHBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TpOTOHA U HeWTpoHa. HykiionHas monens sapa [eiizenOepra—
NBanenko. 3apsn sanpa. MaccoBoe uucio siipa. M3otomnsi.

Anbda-pacman. DneKTpOHHBINA U TO3UTPOHHBIN OeTa-pacman. ['aMma-u3inydenue.
3aKOH paAuOaKTUBHOIO pacraja.

DHeprus CBsI3U HYKIJIOHOB B sifipe. SnepHsie cuibl. Jledekt maccsl siapa.

SAnepHble peakunu. JleaeHUe U CUHTES sAlIep.



S nepuslii peaktop. Tepmosiaepubiil cunTes3. [Ipo0nembl v epCeKTUBLI SAEPHON
DHEPIreTUKU. DKOJOTHYECKHUE ACTIEKTHI IAEPHON SHEPTETUKH.

OneMeHTapHbIe YacTULbl. OTKpPBITHE TO3UTPOHA.
MeToabl HaOJIIOAEHUS U PETUCTPALIUU JIEMEHTAPHBIX YaCTHII.
®dyHaaMeHTalbHbIe B3auMoAecTBUs. ENMHCTBO (pr3nyeckoil KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBa U IPAKTUYECKOE IIPUMEHEHHE: JO3UMETP, KaMepa
Buiibcona, siaepHblil peakTop, arToMHast 6oMoa.

Jlemoncmpayuu

Cy€TurK MOHU3UPYIOLIHUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
Hccnenosanue TpekoB yacTull (110 TOTOBBIM (GoTorpadusm).
Pa3nen 8. JiieMeHTBI aCTPOHOMMHU M aCTPOPHUZUKH

Otanbl pa3BuTUs acTpoHoMuu. [IpukinagHOe 1 MUPOBO33PEHUECKOE 3HAYCHUE
aCTPOHOMMUH.

Bun 38é31H0T0 HeOa. Co3Be3nus, spKue 3BE3/bI, TUIAHEThI, UX BUIUMOE JIBYKCHHE.
ConHeyHas cucTeMa.

Connue. ConHeyHas akTUBHOCTh. MicTtounuk sHeprun ColiHIa U 3BE3/. 3BE3IbI, UX
OCHOBHBIC XapaKTEPUCTUKH. [[narpaMma «CHeKTpajJbHbIN KJIAaCC — CBETUMOCTBY.
3BE31bI ITIAaBHOM MOCIEIOBATSIBHOCTH. 3aBUCHUMOCTD «Macca — CBETUMOCTDY JJIS
3BE3]1 IAaBHOM MOCJIEN0BaTEILHOCTH. BHyTpeHHee cTpoeHue 3831, COBpEMEHHBIE
MPEACTABICHUS O MPOUCXOXKICHUH U 3BoJIIoIMKU COHIIA U 3BE3/T. DTallbl KU3HU
3BE3]I.

Mueunsiit [Iyth — Hama [Nanaktuka. [Tonoxxenue u npuxenue ConHIA B
lNanakruke. Tumnsl ramaktuk. PaguoramakTuku u kBazapsl. YEpHbIE ObIPHI B Ipax
raJaKTUK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xa00ma. Pazberanue rajgakTuk.
Teopust bonporo B3peiBa. PenuKTOBOE M3IydeHHE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.
Hepeménnpie npo0iaeMbl aCTPOHOMHUH.
Yuenuuecxkue nabnooenus

Habmtonenns HeBOOpYKEHHBIM TJ1a30M C MCITOJIb30BaHUEM KOMITbIOTEPHBIX
MIPUJIOXKEHUM JIJIs1 OTIpE/ICIICHHS TTOJI0KEeHHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31Hsi CEeBEpPHOTO MOMyIIaApUs U SIPKHUE 3BE3IBI.



HaGntonenus B Teneckon Jlynsl, mnanet, Mueunoro Ilytu.
O06o01maomiee NOBTOPEHUE

Poinb Qu3nku 1 acTpOHOMUY B SKOHOMUYECKON, TEXHOJIOTUUECKOM, COLIMATBHOUN U
ATUYECKOU cepax NesTeIbHOCTU YeJIOBEKa, pOJib U MECTO (PU3UKU U aCTPOHOMUHU
B COBPEMEHHOM Hay4YHOU KapTHHE MHpPA, POJb GU3HUUECKON TEOPUHU B
(opMUpOBaHUM MPEACTaBICHUHN O (PU3NUECKONM KapTUHE MUPA, MECTO (PU3UUECKOU
KapTHHBI MHUpa B 001EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
MPEJICTABIIEHUMN O IIPUPOJE.

MesxknpeamMeTHbie CBA3U

Nzyuenue kypca pusuku 6a30Boro ypoBHs B 11 kiiacce ocymecTBisieTcs ¢ ya4€Tom
COJIEpIKaTENIbHBIX MEXIPEIMETHBIX CBSA3EH C KypcaMHu MaTeMaTHKU, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTHH.

Me:)fcnpe()Memeze nornsamus, CBA3aHHBIC C U3YUCHUCM MCTOAOB HAYYHOTI'O
ITIO3HaHUsA: ABJICHUC, Hay‘IHBII;’I q)aKT, THUIIOTC34a, (1)I/IBI/IIICCKaSI BCJIIMYNHA, 3aKOH,
TCOpHU:, Ha6JHOJI€HI/Ie, 9KCIICPUMCHT, MOACIMPOBAHUC, MO CIIb, U3MCPCHUC.

Mamemamuxa: pelieHre CUCTEMbI YPaBHEHH, TPUTOHOMETPUYECKHIE (PYHKIINU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXK/IECTBO,
BEKTOPHI M UX MPOEKIIMU HA OCH KOOPJMHAT, CI0KEHHE BEKTOPOB, MPONU3BOIHbBIE
AIIEMEHTAPHBIX (PYHKIMIA, TPU3HAKH OO0 TPEYTOIBHUKOB, OMIpeieTIeHUue
TUTOIIAIM TUIOCKUX (Uryp U 00bEMa Tel.

buonoeus: snexrpudeckue sIBICHUS B )KUBOU IPHUPOJIE, KoleOaTeIbHBIC TBIKCHUS
B JKMBOW MIPUPOAE, ONTUYECKHE SBJICHUS B KUBOM MPUPOJIE, NEUCTBUE pagrALIN
Ha >KUBBIE OPTaHU3MBI.

Xumusi: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKasi CTPYKTypa TBEPABIX TE,
MEXaHU3MBbI 00pa30BaHMs KPUCTANIMYECKON PEIIETKH, CTIEKTPATIbHBIA aHAIN3.

Teoepacghus: MarHUTHBIC MTOTIOCA 3EMITH, 3aJI€KH MarHUTHBIX Py, (hOTOCHhEMKA
3€MHOM MOBEPXHOCTH, MPEICKAZAHUE 3EMIICTPSICCHU.

Tpyo (Texnonocus): TUHUY 3IIEKTPOIIEpeNay, FT€HEPATOp NEPEMEHHOIO TOKA,
ANEKTPOJBUraTENb, MHAYKIMOHHAS TI€4b, pajap, palUONPUEMHHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBU-neub, MpOeKIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA,
coJiHeyHas Oarapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA TPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMU

OcBoenue yueOHoro npeamera «Pu3nka» Ha yYpOBHE CPEIHETO OOIIEro
oOpa3oBaHusi (0a30BbIl YPOBEHB) AOKHO 00ECIEUUTh TOCTUKEHUE CIEAYIOIINX
JUYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX 00PA30BATEIbHBIX PE3YIbTATOB.



JIMUYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npeamMera «Duznkay TOIKHBI
OTpa)kaThb TOTOBHOCTh U CLIOCOOHOCTH OOYUYAIOIINXCS PYKOBOJCTBOBATHCS
c(hopMupoBaHHON BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUN, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO 00II€CTBa, PACIIUPEHHUE SKU3HEHHOTO
OIIBITA U OIIBITA AEATEIBHOCTHU B IIPOLIECCE PEATU3ALNN OCHOBHBIX HAIIPABICHUMN
BOCITUTATEIIbHOM JIESATEIIbHOCTH, B TOM YUCJIE B YAaCTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

C(I)OpMI/IpOBaHHOCTB Fpa)KHaHCKOﬁ IB(0J6350005041 06yqa101uer00ﬂ KaK aKTUBHOI'O 1
OTBCTCTBCHHOI'O YJICHA pOCCI/II\/JICKOI“O 06IJ_I€CTB3;

MMPUHATUC TPAAULIHOHHBIX O6HIC‘1€JIOBG‘IGCKI/IX T'YMAaHUCTUYCCKUX U
ACMOKPATHUYICCKUX IIGHHOCTGI;'I;

TOTOBHOCTb BECTH COBMECTHYIO JISATEIIbHOCTh B HHTEpPECaX rpa)kJaHCKOTO
oO11ecTBa, yuacTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTebHON OpraHu3alluy;

YMCHHUC B3aHMOHGﬁCTBOBaTB C COOUAJIBHBIMU MHCTUTYTAMHU B COOTBCTCTBHUH C UX
(1)YHKHI/IHMI/I N Ha3HAUYCHUCM,

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOM AEATEIbHOCTH;
2) NaTPUOTHYECKOT0 BOCTIUTAHUSA:
c(hopMUPOBAaHHOCTH POCCUMCKON IpaskIaHCKON MACHTUIHOCTH, TAaTPUOTU3MA;

IICHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH,

3) Ay XOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:
c(hOopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, TUYECKOTO MOBEICHUS;

CITOCOOHOCTH OIICHHBATh CUTYAIIUIO M IPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B
NESATENBHOCTU YYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMUMBOTO OyAYIIETO;
4) 3cTeTHYE€CKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUY, BKIIIOUasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyiiero Gpu3n4ecko Hayke;

5) Tpyn10BOro BOCIIMTAHUS:



MHTEPEC K Pa3IMYHbIM c(pepaM npodeccruoHanbHON AeATEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKOW U TEXHUKOH, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oynyieit npodeccuu U pearn3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHbL;

TOTOBHOCTB U CTIOCOOHOCTh K 00pa30BaHUI0 U caMO0Opa30BaHUIO B 001aCTH
(GU3HKY Ha TPOTSHKCHUH BCCH JKHU3HMU;

6) 3K0JI0OrM4€eCKOro BOCIIMTAHUSA

c(hOpMUPOBAHHOCTH IKOJIOTUYECKOHN KYIbTYpbl, 0CO3HAHHE INI00ATIBHOIO
XapakTepa IKOIOrMUECKUX Ipooiem;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JEUCTBUM B OKPYKAKOLIEH Cpelle HA OCHOBE
3HAHUS LEJe YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA;

paciMupCHUC OIbITa ACATCIIBHOCTH AKOJIOTUYECKON HAIIpaBJICHHOCTHU HAa OCHOBC
NMCIOIIIUXCS 3HAHUM 1O q)HSI/IKG;

7) HEHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpMUPOBAaHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHs GU3MUECKON HAYKU;

OCO3HaHUC NCHHOCTH HaquOﬁ ACATCIIbHOCTU, TOTOBHOCTD B IIPOICCCC N3YUCHUA
(1)I/ISI/IKI/I OCYHCCTBIIATH IMMIPOCKTHYIO U UCCICAO0BATCILCKYIO JCATCIbHOCTD
WHIWBUAYAJIbHO U B T'PYIIIIC.

METANPEJIMETHBIE PE3YJIbBTATHI
ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA
Ba3oBble Jornueckue aeicTBUA:

CaMOCTOSTEIBHO (DOPMYITUPOBATH M AKTyaJIM3UPOBATh IPOOIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

OTIPENIETISATh LENN JeITeIbHOCTH, 3a/1aBaTh IMapaMeTPbl U KPUTCPUH HX
JIOCTYKCHMS,

BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3HMUECKUX
SIBIICHUSIX;

pa3palarhiBaTh IUIaH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS
MAaTE€pUATBHBIX U HEMATepHUaJIbHBIX PECYPCOB;

BHOCHUTDb KOPPCKTHUBLI B ACATCIIbHOCTDb, OLICHNBATH COOTBCTCTBHC PC3YIILTATOB
oejsiM, OOCHHUBATh PHUCKH HOCJ'IGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPAMHUPOBATH U BHITIOJIHITH Pa0OTy B YCJIOBUSIX peaibHOT0, BUPTYaJIbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;



pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUU KU3ZHEHHBIX IPOOIIEM.
Ba3oBble uccieaoBareibCKue AeicCTBYA

BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH MOHATHUSIMHI H METOAMHU
(u3znuecKo HayKu;

BJIaJIETh HABBIKAMU YUE€OHO-HCCIIEIOBATENHCKON 1 MPOCKTHOM IEITEILHOCTH B

o0nacTv PU3KUKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATENILHOMY MOUCKY
METO/IOB PeLIeHU 3a1a4 (PU3NIECKOTO COACPIKAHUS, TPUMEHEHHUIO Pa3IMYHBIX

METOMIOB TIO3HAHWS,;

BJIaJIETh BUJIAMH JIESTEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHMUSI, €TO
UHTEpIIpeTaluy, TPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX
CUTYalUsX, B TOM YHCJIE IIPU CO3IaHUH YUEOHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISITh IPUYUHHO-CIICCTBEHHBIE CBSI3H M aKTyaJIM3UPOBATh 33/1a4y, BbIIBUIaTh
TUNOTE3Yy €€ PEIICHUS], HAXOAUTh ApTYMEHTBHI JJIsl 10Ka3aTEIbCTBA CBOUX
yYTBEPKICHUH, 33/1aBaTh apAMETPbl U KPUTEPUHN PELICHUS,

AHAJIM3UPOBATH MTOJTYUCHHBIC B XOAC PCHICHUA 3a/la4U PC3YyJIIbTaThbl, KPUTHYCCKHU
OOCHUBATH UX JOCTOBCPHOCTD, IIPOTHO3UPOBATH UBMCHCHNC B HOBBIX YCIIOBUAX]

CTaBUTHb U (HOPMYIMPOBATh COOCTBEHHBIE 3a]a4ul B 00pa30BaTEIbHON
NS TEBbHOCTH, B TOM YUCJIE TPU U3YYEHUHU QUBUKU;

AaBaTb OICHKY HOBBIM CUTYyallUsIM, OLICHHUBATH HpI/IO6p€TéHHLIﬁ OIIBIT,

YMETh NIEPEHOCUTH 3HAHUSI TI0 (PUBHKE B MPAKTHICCKYIO 001aCTh
KHU3HENEATEITPHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;
BBIIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHATIBLHBIC TIOAXOAbI U PEIICHHUS;
CTaBUTh IPOOJIEMBI U 3a]1a4H, IOMYCKAIOIINE aJIbTEPHATUBHBIC PEIICHHUS.
Pabora ¢ undopmanmeii:

BJI/IETh HaBBIKAMH MOJTy4YeHUs HH(POpMAIu GU3UIECKOTO COAEPIKAHUS U3
HWCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYLIECTBIATH IOUCK, aHAJIN3,
CUCTEMATHU3AIMIO U MHTEPIPETANNIO HHOOPMAITUH PA3INYHBIX BUIOB U (HOpM
MPEACTABICHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(OpMAITHH;

HCTIONb30BaTh CPe/ICTBA HHPOPMAIIMOHHBIX 1 KOMMYHHUKAIITMOHHBIX TEXHOJIOTUM B
pEILIEHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX 3a7a4 C
coOroneHneM TpeOOBaHNWM SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,



pecypcocOepekeHus, MPaBOBBIX U AITHYCCKUX HOPM, HOPM MH(POPMAITMOHHOM
0C30I1acCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COAEPIKAHMS B Pa3IMUHBIX (hopMarax ¢ yuéToM
Ha3HaYeHUs! HH(GOPMALIMK U LIETIEBOM ayAUTOPUH, BBIOKpasi ONTUMAIbHYIO POopMy
MIPE/ICTAaBIECHUS U BU3YyaIU3aLUU.

KoMMmyHMKaTUBHBIE YHUBepPCcaJbHbIe YUeOHble 1eiCTBUA:
OCYUIECTBIATH OOLIEHNE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOH AESITEIbHOCTH;
pacno3HaBaTh NPEANOCHUTKN KOH(MIMKTHBIX CUTYAllMi U CMSTYaTh KOH(IUKTHI;

paSBépHYTO N JIOTUYHO n3Jjiararb CBOXO TOYKY 3PCHUS C UCIIOJIB30BAHUCM
S3BIKOBBIX CPCIACTB,

MIOHUMATh U UCTIOJB30BaTh MMPEUMYIIIECTBA KOMAHIHON W WHINBUIYAIBHOM
paboThI;

BBI6I/IpaTB TEMATUKY U MCTOJAbl COBMCCTHBIX J]GﬁCTBI/Iﬁ C y‘IéTOM 06IIII/IX HHTCPCCOB
1 BO3MOXKHOCTEH KaXXJ10I0 4JICHA KOJIJICKTHUBA,

NPUHUMATD LIEJTH COBMECTHOM JIEATETbHOCTH, OPTaHU30BbIBaTh U KOOPAMHUPOBATH
JEUCTBUS 10 €€ TIOCTUKEHHUIO: COCTABJIATH IJIaH JACUCTBHM, pacipeesiTh POJIH C
y4€TOM MHEHHUM Y4aCTHUKOB, 0OCYXAaTh Pe3yabTaTbl COBMECTHOM pabOTHI;

OILICHMBATh KAYECTBO CBOETO BKJIAJa U KaXJI0I0 yUaCTHUKA KOMaH/bl B 00U
pE3yAbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

Impeajiararb HOBBIC IIPOCKTBI, OOCHUBATL UACH C IIO3UIITUHU HOBU3HBI,
OPpUTIHHAJIBHOCTH, HpaKTHqCCKOﬁ 3HAYUMOCTH,

OCYHICCTBIIATDH IMTO3UTUBHOC CTPATCTUYCCKOC ITOBCACHNC B PA3JIMYHBIX CUTYyallUAX,
IIPOABIIATD TBOPUCCTBO U B006pa)KCHHC, OBITH NMHHUIIMAaTUBHBIM.

PeryasiTuBHbIE YHUBepPCaJIbHbIE YUeOHbIE TeiicTBUS
Camoopranuszanus:

CaMOCTOSTEILHO OCYIIECTBIISThH MO3HABATEIIBHYIO JIEATEILHOCTD B 00J1aCTH
(U3HKH ¥ aCTPOHOMHMH, BBISBIISATH IMPOOJIEMBI, CTABUTh U (DOPMYITHPOBATH
COOCTBEHHBIC 3aa4H;

CaMOCTOSITEIIBHO COCTABIIATH IJIAH PELICHUS PACUETHBIX U KAYECTBEHHBIX 3374,
IJIaH BBITIOJIHEHUS MPAKTHYECKON pabOThl C YYETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH ¥ MPEANOYTECHUH;

AaBaTb OLCHKY HOBBIM CUTYAILIUsAM,

pacuupsTh paMKH y4eOHOro MpeAMeTa Ha OCHOBE JIMYHBIX MIPEANOYTCHUN;



JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBATH ((OPMUPOBAHUIO U MPOSIBICHUIO APYIAULIMHU B 00J1acTU (PUBUKH,
MOCTOSIHHO TIOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPO/1b, SMOLHOHAIbHBIN MHTEJJICKT:

AaBaTb OICHKY HOBBLIM CUTYyallUsIM, BHOCUTb KOPPCKTUBBI B JCATCIBHOCTD,
OOCHUBATH COOTBETCTBUC PC3YIILTATOB LICIISIM,

BJI1aACTh HaBbIKaMH MMO3HABATEJILHOU pe(bJ'IGKCI/II/I KaK OCO3HaHUs COBCPIIACMbBIX
HeﬁCTBHﬁ N MBICJIIMTCJIBHBIX ITPOUCCCOB, UX PCIYIBTATOB U OCHOBaHHﬁ;

UCIIOJIB30BaTh MPUEMBI pedIeKCUu ISl OEHKH CUTYaIlH, BBIOOpa BEPHOTO
peleHns;

YMCEThb OICHUBATDH PUCKU U CBOCBPCMCHHO ITPUHUMATDL PCIICHUA 110 UX CHUIKCHUIO,

IMPUHHUMATb MOTHUBBI 1 aPT'YMCHTHBI APYI'UX IIPpU aHAJIN3C PC3YIIbTATOB
ACATCIIBHOCTH,

IMPUHHUMATb C€6}I, IIOHUMas CBOU HCAOCTATKHN U JOCTOMHCTBA,

IMPUHHUMATb MOTHUBBI 1 apI'YMCHTHI APYI'UX IIPpU aHAJIN3C PC3YJIbTATOB
ACATCIIBHOCTH,

NpuU3HaBaTh CBOE MPABO U MPABO JPYTHX HA OMIHOKH.

B mporiecce 1oCTHKEHHUS TUIHOCTHBIX PE3yJIbTaTOB OCBOCHUS IIPOTPAMMBI T10
bu3uKe 71 YpPOBHS CPETHETO O0IIero 00pa3oBaHus y 00yJIaromuXcs
COBEPIIICHCTBYETCSI YMOIMOHALHBIM HHTEJUICKT, TIPEIIOIaratonuii
c(hopMHPOBAaHHOCTE:

CaMOCO3HAaHUsI, BKITIOYAOIIETO CIIOCOOHOCTh TIOHUMATh CBOE 3MOITMOHAIILHOE
COCTOSIHHE, BUJICTh HAIIPABICHUS Pa3BUTH COOCTBCHHON 3MOITMOHAIILHOU C(ephl,
OBITH YBEPEHHBIM B ce0¢€;

CaMOpPCTYIINPOBaHUsA, BKIIIOYAIOMICTO CAMOKOHTPOJIb, YMCHUC IIPUHUMATDH
OTBETCTBEHHOCTb 3a CBOE IIOBCACHHC, CIIOCOOHOCTH aJalITUPOBATLCA K
OMOIMOHAJIbBHBIM U3MCHCHUAM U IIPOABJIATH FI/I6KOCTB, OBIThH OTKPBITBIM HOBOMY;,

BHYTPEHHEW MOTHBAIIMH, BKIFOUAOMIEW CTPEMIIEHUE K JOCTHXXKEHUIO LIEIU U
yCIIEXy, ONTUMU3M, UHUIITUATUBHOCTh, YMEHHUE JIEMCTBOBATH UCXO/ U3 CBOUX
BO3MOKHOCTEH;



AMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh IOHUMATh AIMOLIMOHATIBHOE COCTOSTHUE
IPYTUX, YYUTHIBATh €T0 MPU OCYUIECTBIECHUU OOIIEHHUs, CIOCOOHOCTD K
COUYYBCTBHIO U COINIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIFOYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOILLEHUS C
JIPYTUMH JIIOABMHU, 3200TUTHCSA, IPOABIISATH MHTEPEC U Pa3peliaTh KOH(PIUKTHI.

NPEAMETHBIE PE3VYJIBTATHBI

K o1y o6yuenust B 10 kj1acce nmpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPakaTh CPOPMUPOBAHHOCTH y O0YUAIOIMINXCS YMEHUI:

JEMOHCTPUPOBATH HA MIPUMEPAX POJIb U MECTO (PU3UKHU B POPMUPOBAHUU
COBPEMEHHOM HAayYHOW KApTHUHBI MUpPA, B Pa3BUTUHU COBPEMEHHON TEXHUKHU U
TEXHOJIOTHI, B IPAKTUYECKON AEATEIbHOCTH JIFOJEH;

YUHUTBIBATDb T'PaHUIIbI IPUMCHCHHNA N3YUYCHHBIX (1)I/ISI/I‘{€CKI/IX MO}ICHGﬁi
MarcpuajibHasA TOYKd, MHCPIUAJIbHASA CUCTCMA OTC‘IéTa, a0COJIFOTHO TBéplIOG TCJ0,
PI,HCEUII)HBIIZ ra3, MoAcJjii CTpOCHH:A Ia30B, )I(H}IKOCTCﬁ )51 TBép)IBIX TCI, TOUYCYHBIN
3H€KTpI/I‘{CCKI/Iﬁ 3apiaa Ipu pCICHUU (1)I/I3I/I‘{€CKI/IX 3aaa4,

pacrio3HaBaTh (PU3NYECKUE SIBJICHUSI (MPOIIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEIIECTBA U
ANIEKTPOAMHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHUE,
CBOOOJIHOE TaJICHKE TEJI, IBWKEHUE 110 OKPY>KHOCTH, HHEPIIHS, B3aUMOJICHCTBUE
ten, nuddy3us, OpoyHOBCKOE JBUKEHHUE, CTPOCHHE KUIKOCTEH U TBEPABIX TE,
U3MEeHEHHEe 00bEMa TeJ MPU HarpeBaHUM (OXJIAXKIACHUHN), TEIIJIOBOC paBHOBECHE,
UCIIapeHue, KOHJCHCalMs, TJIaBJICHUE, KpUCTAIN3alis, KATIEHUE, BIaXKHOCTh
BO3/lyXa, MOBBIILICHUE JABJICHUS ra3a Py €ro HarpeBaHUM B 3aKPBITOM COCYIIE,
CBSI3b MEXy ITapaMeTpaMM COCTOSIHUS Ta3a B MU30MpoIeccax, dJICKTpU3alus Tel,
B3aMMOJICHCTBHE 3aPsJIOB;

OTHMCHIBATh MEXaHUUYECKOE JBMKCHHE, UCTIONB3Yys (PU3NIECKIE BEIIUYUHBI:
KOOpPJIMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CUJa,
MMIIYJIbC TEJIa, KHHETUYECKAsl SJHEPT U, IIOTEHIMAIbHAS SHEPTUsl, MEXaHUYECKas
paboTa, MexaHW4YeCcKasi MOIITHOCTh; TIPU OMMHMCAHUH MPABWIBHO TPAKTOBATH
(bu3HUeCcKrii CMBICIT UCTIONB3YEMBIX BETUYNH, NX 0003HAYCHUS U CIUHUIIBI,
HaXOIUTh (DOPMYITBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYHHY C APYTUMH
BEJIMYMHAMUY;

OMUCHIBaTh U3YUCHHBIC TEIJIOBbIE CBOMCTBA TEJ U TEIUJIOBBIC SIBJICHUS, UCTIONB3YS
¢du3nuecKre BEIMYUHEL: JaBICHHUE ra3a, TeMIIeparypa, CpeaHssi KHHETUYECKast
SHEPI'Usl XaOTUUYECKOTO JBUKEHHS MOJICKYJ, CPEIHEKBaIpaTUUHAasi CKOPOCTh
MOJIEKYJI, KOTMYECTBO TEIJIOThI, BHYTPEHHSIS SHEprusi, padora raza, KodppuimeHT
MOJIE3HOTO JIEUCTBUS TEIJIOBOTO ABUTATENISA; IPU ONMKUCAHUU MIPABUIIBHO TPAKTOBATh
(U3UYECKHIl CMBIC UCTIONb3YEMbIX BEJIUYUH, UX O003HAYEHUS U €IUHUIIBI,



HaXOIUTh (DOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUUUHY C APYTUMHU
BEJINYMHAM;

ONMCHIBATh U3YUECHHBIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE
ABJIeHUs (IPOLIECCHI), UCTIONB3Yd (PU3NUECKUE BEIMUMHBL: JIEKTPUUECKUM 3apsi,
IEKTPUYECKOE T10JI€, HANPSIKEHHOCTD I10JIs, IOTCHIUAJI, PAa3HOCTh IIOTCHIIUAJIOB;
MIPU OMKMCAHUU MPABUIILHO TPAKTOBATh (PU3UUECKUNA CMBICI HCTIONb3YyEMbIX
BEJIMYMH, UX 0003HAYEHUS U €IMHULIbI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIIIE
JaHHYI0 (U3UUYECKYIO BEJIMUYUHY C APYTUMH BEJIMYMHAMU;

aHaJIM3UPOBATh (PU3MUECKUE MPOIECCHI U SABJICHHUS, UCTIONB3Yys (PU3HMUECKUE
3aKOHBI U IPUHIIUIIBL: 3aKOH BCeMupHOro tsarorenus, 1, II u 111 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAHUYECKOU YHEPIUHU, 3aKOH COXPAHECHUS UMITYJIbCA,
MIPUHIMII CYTIEPIIO3ULIMN CUJI, IPUHLIKUI PABHOIIPABUS MHEPLIUAIBHBIX CUCTEM
OTCYETA, MOJIEKYISIPHO-KMHETHYECKYIO TEOPHUIO CTPOEHMS BELIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKON SHEPTUU TETIJIOBOIO ABHKEHHS MOJIEKYII C
a0COJIFOTHOM TeMIIepaTypou, MEPBBIA 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsia, 3akoH KynoHa, mpu 3ToOM pa3innyarb CJIOBECHYIO
bopMyITHPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUS (TPAHUIIBI,
00J1aCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TIPUHIIUIBI ISUCTBUS MAIIIWH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pazinyaTh yCIOBHS WX 0€30MaCHOTO MCIIOIh30BaHKS B IOBCETHEBHOMN
JKHU3HH;

BBITTOJTHATH SKCIICPUMEHTBI 110 HCCIICIOBAHUIO (PU3NICCKUX SIBIICHUH U MPOIIECCOB
C WCIIOJIb30BaHUEM TIPSIMBIX U KOCBEHHBIX U3MEPEHUH, MPU 3TOM (HOPMYIHUPOBATH
npo0seMy/3aady U TUIOTe3y y9eOHOTro SKCIIEPUMEHTA, COOMpPaTh YCTAHOBKY U3
IPEIOKEHHOTO 000pYI0BaHUs, TIPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIHI;

OCYIIECTBIISAThH MPSIMbIE U KOCBEHHBIE N3MEPEHUsT (PU3UUECKUX BEJIMYUH, ITPH 3TOM
BBIOMPATH ONITHUMANIBHBIN CITOCO0 M3MEPEHUS M HCTOIh30BaTh H3BECTHHIE METOIBI
OLICHKH ITOIPELIHOCTEN U3MEPEHNU;

MCCJIEeI0BaTh 3aBUCUMOCTH MEXKTY (PU3NYECKUMU BETMUYUHAMHU C UCIIOJIb30BAHUEM
MPSIMBIX U3MEPEHUMN, TIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, PUKCHPOBATH
PE3YABTATHI OTYUYEHHOMN 3aBUCUMOCTH (PU3NYECKUX BETUYNH B BUC TAOJIHII U
rpaduKoB, enaTh BEIBOBI IO PE3YIbTaTaM HCCIICOBAHMS;

coOmofarh npasuia 0€30MacHOro Tpyaa NPy MPOBEICHUH UCCIIEI0BaHUI B paMKax
y4e0HOTO DKCTIEPUMEHTA, YIeOHO-UCCIIeI0BATEIbCKON U IPOSKTHOMN JACSATEIBHOCTH
C UCIIOJIb30BAHUEM U3MEPUTEIBbHBIX YCTPOUCTB U 1aDOpaTOPHOTO 000PYI0BaHNUS;

peuarh pacu€THbIE 3a/1a4u C ABHO 33JJaHHON (hU3NYECKON MOJIEIbIO, UCTIONIb3YS
(dur3nYecKre 3aKOHbI U TPUHIUIIBI, HA OCHOBE aHAJIN3a yCJIOBUS 3a]1a4il BLIOUPATH
(U3UYECKYIO MOJIENb, BELACIATH (DU3NUYECKUE BEIIMUYUHBI U (DOPMYIIBL,



HE0OXOIMMBIE JJIs €€ PEeIIeHMs], MPOBOIUTH PACUEThI U OLIEHUBATh PEATbHOCTh
MOJIYYEHHOT0 3HAYEHUS (PU3UYECKON BETUYNHBL;

pernIaTh Ka4YeCTBEHHBIC 3a]aU: BEICTPAWBATH JIOTHYECKH HETIPOTHBOPEUHBYIO
IIEMOYKY PACCYKICHUH C OTIOPOI Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nUecKue SBICHNUS;

MCIIOJIb30BATh MPH PEIIEHNN YYeOHBIX 3a/1a4 COBPEMEHHbIE MTH(POPMALIMOHHBIE
TEXHOJIOTUM IS IOMCKA, CTPYKTYPUPOBAHHUsI, UHTEPIIPETALMU U IPEACTABICHUSA
y4eOHOU 1 HayYHO-TIOMYJIAPHON HH(POPMaLIUY, TOTYYEHHON U3 Pa3IuyHbIX
UCTOYHHKOB, KPUTUYECKH aHAIM3UPOBATH MOJy4aeMylo HH()OpMAIHIO;

OPUBOAUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, OOBSICHEHUE MTPOLIECCOB OKPYkKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO0 (PU3HUKE B MOBCEIHEBHON MKU3HU TS
oOecrieyeHus1 6€30MaCHOCTH MPHU OOPAIICHUH C MPUOOPAMU U TEXHUYECKUMU
YCTPONCTBAMU, JJII COXPAHEHUS 3/I0POBbs U COOIIOACHUS HOPM DKOJIOTHUYECKOTO
NOBEAECHUS B OKPYXAIOILIEH cpene;

paboTaTh B TPYIIE C BHITOJIHEHUEM PA3IMYHBIX COLIMAIBHBIX POJICH, MJIaHUPOBATh
paboTy rpymIbl, pallMOHAIBHO PaCTIPEENsITh O0S3aHHOCTH U TIAaHUPOBATh
JESITENHHOCTh B HECTAHAAPTHBIX CUTYaIHUsIX, aJEKBATHO OLIEHUBATH BKJIAJl KaXKIOTO
U3 YYaCTHUKOB TPYMIIBI B pEHICHUE pacCMaTpUBAEMOil MPOOIEMBbI.

K xon1y o0yuenus B 11 kiacce nmpeIMeTHbIE pe3ylibTaThl Ha 06a30BOM YPOBHE
JOJHKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHHI:

JEMOHCTPUPOBATH HA MIPUMEPAX POJIb U MECTO (PU3UKH B POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KAPTUHBI MUPA, B PA3BUTUH COBPEMECHHON TEXHUKHU U
TE€XHOJIOTUI, B MPAKTUYECKON AEATEIbHOCTH JIFOAEH, [IETOCTHOCTh U €IMHCTBO
duznueckoit KapTUHBI MUPA;

YYHUTHIBATh TPAHUIIBI MPUMEHEHUS U3yUYCHHBIX (PU3NUECKUX MOJIETICH: TOUYCUHBII
ANEKTPUUECKUH 3apsifl, JIyd CBETA, TOUCUHBIN UCTOUHUK CBETA, SIACPHAS MOJIEIIb
aroma, HyKJIOHHasi MOJIeJIb aTOMHOTO sJipa MY pelieHn: (PU3NIecKuX 3a/1ad;

pacro3HaBaTh (PU3NYECKUE SBJICHUS (MPOLIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB DJIEKTPOJMHAMUKHU M KBAHTOBOW (PU3UKH: dIEKTPUIECKAS MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JEUCTBUS TOKA, B3AUMOJICHCTBUE
MAarHyuTOB, AJIEKTPOMATrHUTHAS UHIYKIHUS, 1€MCTBUE MArHUTHOTO MOJISl Ha
MIPOBOJTHUK C TOKOM U JBHXKYIIUMNCS 3apsijl, JIEKTPOMarHuTHbIE KOJIEOaHUS U
BOJIHBI, IPSIMOJIMHEWHOE pacpOCTPAHEHHUE CBETA, OTPaKEHUE, IPEIOMIICHHUE,
unrepdepenuus, Aubpakius U MoJsipu3alus CBETa, TUCIEePCHsl CBETA,
dbotoanexTpuueckuit 3¢ ekt (potodrddexr), cBeToOBOE MaBIeHNE, BOSHUKHOBEHHUE



JIMHENYaTOro CIICKTpa aTOMa BOAOpPOAd, €CCTCCTBCHHAA M HCKYCCTBCHHAsA
PAANOAKTHUBHOCTD,

ONKCHIBATh NU3YUYECHHBIE CBOICTBA BEUIECTBA (NEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKUE, JEKTPUUECKYIO TPOBOAUMOCTD PA3JIMYHBIX Cpell) U
AIIEKTPOMAarHUTHBIE SIBJIECHUS (POLECCHI), UCTIONb3Yd (PU3NYECKHUE BEIUYUHBI:
IEKTPUYECKUM 3apsifl, CUIIA TOKA, IEKTPUUECKOE HAIIPSDKEHUE, JIEKTPUYECKOE
COIIPOTHUBIIEHHE, PA3HOCTh IOTEHIIMAJIOB, MIEKTPOABIIKYILAsA cujla, paboTa ToKa,
MHIYKIHS MarHUTHOTO T0JIsA, cuiia Amnepa, cuna JlopeHna, "HIyKTUBHOCTh
KaTyIIKH, YHEPTUSI DJIEKTPUYECKOTO U MAarHUTHOT'O TOJIEH, IIEPUOJT U YACTOTa
KosneOaHuil B Kosie0aTeIbHOM KOHTYpE, 3apsiji U CUJIa TOKA B IpoLEecce
rapMOHUYECKUX 3JIEKTPOMATHUTHBIX KoJieOaHUM, (POKyCHOE PacCTOsSIHUE U
ONTHUYECKAs CUJIa JTUH3bI, IPU ONMUCAHUU IPABUIHLHO TPAKTOBATh (GU3HUECKUIN
CMBICII UCITIOJIb3YEMBIX BETMYUH, X 0003HAYEHUS U €AMHMIIbI, YKA3bIBATh
(bopMyIbl, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU
BEJIMYMHAMU;

OMHCHIBATh N3YYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTIONB3Yys (PU3HUECKUE
BEJIMYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U YaCTOTA CBETA,
AHEPTUS U UMITYALC (POTOHA, IEPHUOJ MOTypacnaaa, SHEPrusl CBsI3U aTOMHBIX sJIEP,
U OMUCAHUU MTPABUIILHO TPAKTOBATh (PU3HUECKUN CMBICI UCIIONIb3YEMBbIX
BEJIMYMH, UX 0003HAUYCHUS U €TUHUIIBI, YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UUYECKYIO BEIMYHUHY C APYTUMH BEJIMYMHAMU, BEIYUCISATH 3HAUYCHUE
(bu3nuecKoil BEIHMUUHBI;

aHAJIM3UPOBaTh (PU3NYECKHE MPOIIECCHI U ABJICHUS, UCTIONB3YS (hU3NUECKUe
3aKOHBI U MIPUHLUIBL: 3aKOH OMa, 3aKOHBI [TOCIEA0BATEBHOIO U MAPAJIIEIbHOTO
COEIMHEHMS IPOBOJIHUKOB, 3aKOH J[>koynsa—JIeHia, 3aKk0H 3JIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO PaCpOCTPAHEHHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHEeHHE DitHIITeHA 17151 hoTordPekTa,
3aKOH COXPaHEHUS SHEPIUH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3aps/ia, 3aKOH COXpaHEHHUs MacCOBOTO YKCIIa, MOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaa, MPu 3TOM Pa3IndaTh CIIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MareMaTuueCcKoe BhIPAKEHHUE U YCIOBUA (TpaHuUllbl, 00JIacTH)
MIPUMEHHUMOCTH;

ONPEAEINIATh HAPABIEHUE BEKTOPA UHAYKIIMM MATHUTHOTO TOJS IPOBOJHUKA C
TOKOM, CUJIbl AMIiepa u cuibl JlopeHiia;

CTPOUTH U OMMCHIBATh U300pakKeHNE, CO3aBaeMOE IIJIOCKUM 3€pPKaJIOM, TOHKOM
JIMH30M;

BBITIOJIHSTh SKCTIIEPUMEHTHI 110 UCCIIEOBAHUIO (DU3NYECKUX SIBICHUN U MPOIECCOB
C UCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUN: PpU 3TOM (HOPM yIUpPOBaTh



npobaeMy/3aiauy ¥ TUIOTE3y YUYEOHOT0 SKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MIPETIOKEHHOTO 000PYIOBaHHUS, POBOJUTE OTBIT U ()OPMYIUPOBATH BHIBOJIHI;

OCYUIECTBISTh NPSIMbIE U KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BEIMYUH, TPU 3TOM
BBIOMPATH ONTUMAaJIbHBIN CIIOCOO M3MEPEHU S U UCTOIb30BaTh U3BECTHBIE METObI
OLICHKU ITOI'PEIIHOCTEN U3MEPEHNU;

UCCJEe10BaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH C UCTIOIb30BAaHUEM MPSIMBIX
M3MEPEHUI: IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJAbTAThl
MOJTYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJIE TAOIUIl U TpaUKOB,
JIeNaTh BBIBOJIbI 10 PEe3yJabTaraM MCCIIEAOBAHMUS;

coOronaTh Npasuiia 6€30MacHOTO Tpy/Aa MPHU MPOBEICHUU UCCIIEIOBAaHUN B paMKax
y4e0HOro 3KCIepUMEHTa, y4eOHO-MCCIEe0BATEIbCKON U MPOEKTHOM AEsITeIbHOCTU
C UCIOJIb30BaHNEM M3MEPUTEIBHBIX YCTPOUCTB U J1a00OPaTOpHOTO 000PYIOBaHNUS;

pemarh pacu€THbIE 3a/1a4U C SBHO 3aJJaHHON (PU3UIECKON MOJIEITIBbIO, UCTIONB3Ys
(dbu3uYecKre 3aKOHbI U IPUHITUIIBI, HA OCHOBE aHAJIM3a yCJIOBUSI 3a]1a4 BEIOMPATH
(bU3UYECKYIO MOJIEIh, BBIACIATH (DU3NUECKHE BEIIMUYUHBI U (DOPMYIIBI,
HEOOXOUMBIC IS €€ PEIICHHS, TPOBOAUTEH PACUEThI M OLICHUBATh PEaTbHOCTD
MOJIYYEHHOTO 3HAYEHUS (PU3HMUECKON BEIIMYMHBI,

peuiaTtb KA4CCTBCHHBIC 3aa49: BBICTPANBATL JIOTHYCCKHU HCIIPOTUBOPCUNBYIO
LCIIOUKY paCCY)KILGHI/Iﬁ C 0H0p0171 Ha U3YYCHHBIC 3aKOHBbI, 3dKOHOMCPHOCTHU U
(1)I/ISI/I‘I€CKI/IG SBJICHHUA,

UCIIONIB30BaTh MIPH PEUICHUU YUEOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JJI MIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALMH U TIPEICTABICHUS
y4eOHOW U HayYHO-TIONYJSIpHON HH(DOPMAIINH, TOTYUYSHHON U3 Pa3IuIHBIX
MCTOYHHKOB, KPUTUYECKH aHAIM3UPOBATH MOJy4aeMyt0 HH(POpMAIIHIO;

OOBSICHATH MIPUHITUIIBI IEUCTBUS MAIIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3inyaTh yCIOBHUS UX O€30MAaCHOTO UCIOIb30BaHUS B IOBCEIHEBHOM KU3HMU;

MIPUBOIUTH IPUMEPHI BKJIAa POCCUHUCKHUX M 3apyOSKHBIX YIEHBIX-(PHU3UKOB B
pa3BUTHE HAYKU, B OOBSICHEHHUE MIPOIIECCOB OKPYKAIOIIETO MUPa, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHUM;

MCITOJTb30BaTh TEOPETUUECKIE 3HAHUSA 1O (PU3UKE B TTOBCEAHEBHOM JKU3HU IS
obecriedeHunst 6€30MaCHOCTH MPU OOPAIICHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOWCTBAMH, JUIsI COXPAHEHUS 3I0POBbSI M1 COOFOIEHUSI HOPM SKOJIOTUYECKOTO
MOBEJCHUS B OKPYXKAIOIIIECH CpElIE;

paboTarh B TpyMIE C BBHIIOJIHEHUEM PA3IMYHbBIX COLIMATBHBIX POJICH, MIIAHUPOBAThH
paboTy TpyNIibl, pallMOHANBHO PACPEAEIsATh 00SI3aHHOCTH U TUIAHUPOBATh
NEATENbHOCTh B HECTAHIAPTHBIX CUTYaIUsAX, aJICKBATHO OLIEHUBATH BKJIAJ KaXKI0TO
13 YYaCTHUKOB T'PYIIbI B PEIIEHHE paccMaTpuBaeMoil mpoOJIeMBbl.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KJIACC
No |[HaunmenoBanue KonnuectBo yacoB DJeKTpOHHBIE (IUPPOBHIC)
I1/T1|[pa3/1e10B U TEM 00pa3oBaTeIbHbIE PECYPCHI
MPOrpamMMBbl Bcero||Konrponbhbie |[Ipaktnueckue
paboThI paboThI

Pazgen 1. PUBUKA U METO/JbI HAYYHOTI'O ITO3HAHUA

1.1||®usuka u MeToasr |2 bubmuoreka [JOK
Hay4YHOTO NO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3nen 2. MEXAHUKA
2.1||[Kunemaruka 5 bubmmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.2 ||lnHamMuka 7 bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72
2.3||3akoHbI COXpaHEeHUs ||6 1 1 bubmmorexa [JOK
B MEXaHUKE https://m.edsoo.ru/7t41bf72
Hroro no pazneny 18

Paznen 3. MOJIEKYJ/IAPHASA

PU3NKA U TEPMOJUHAMMUKA

3.1{|OcHoBBI 9 1 bubmnoreka [JOK
MOJIEKYJISIPHO- https://m.edsoo.ru/7f41bf72
KHHETUYECKOI
TEOPUH

3.2{|OcHoBBI 10 1 bubanoreka [IOK
TEPMOIUHAMHUKHU https://m.edsoo.ru/7{41bf72

3.3||ArperaTHbie 5 bubmuotexa [IOK
COCTOSTHHS https://m.edsoo.ru/7f41bf72
BenecTra. MazoBkie
nepexobl

Hroro no pasneny 24

Pazgen 4. JJIEKTPOAUHAMHUKA
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No |[HaumenoBanue KonnuectBo uacoB DJeKTpOoHHBIE (IUPPOBHIC)

I1/T1|[pa3/1e10B U TEM 00pa3oBaTeIbHbIE PECYPCHI
pOrpamMMsbl Bcero||Konrponbhubie |[Ipaktnueckue

paboThI paboThI
4.1||9nekTpocraruka 10 1 bubnmnorexa LIOK
https://m.edsoo.ru/741bf72

4.2 |[ITocTosTHHBIH 12 1 1 bu6moreka [IOK
ANEKTPUICCKUH TOK. https://m.edsoo.ru/7f41bf72
Toxu B pa3InuHbIX
cpemax

Hroro no pazneny 22

Pe3epBHOE BpeMst 2 1

OBILEE 68 4 4

KOJIMYECTBO YACOB

1O [TPOTPAMME

11 KJTACC

No ||HanmenoBanwue paznenoB u ||KonudecTBo yacoB DnexTpoHHBIE (IU(PPOBLIE)

I1/T1||TEM TIPOTPaAMMBI 00pazoBarebHbIE PECYPCHI
Bcero||[Kontponbsnbie|| [[pakTrnueckue
paboThI paboThI

Paznen 1. QJIEKTPOAUHAMHUKA

1.1 ||MarauTHOE€ MoOJIE. 11 1 3 bu6muoreka [IOK
DJeKTpOMarHuTHAs https://m.edsoo.ru/7f41c97c
WHIYKINS

Hroro no pazneny 11

Pa3nen 2. KOJIEBAHUS 1 BOJIHBI

2.1 |Mexanndeckue u 9 1 bubanoreka [IOK
NIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c97¢
KoJieOaHUs

2.2 |MexaHndeckue u 5 1 bu6muoreka IIOK
NIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97¢

2.3||OnTuka 10 3 bubanoreka [IOK

https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 24
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Ne ||HanmenoBanue pasnenos u ||KonudecTBo yacos OnexkrponHbie (1M(pOoBLIE)
I1/TI|| TeM TIPOTPaMMBI 00pazoBarenbHbIE PECYPChI
Bcero|[KonTponbnslie||[IpakTnueckue
paboThI paboThI

Paszen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
3.1 ||OcHoBBI crienaIbHOM 4 1 bubnmnorexa [IOK

TEOPUH OTHOCHTEIHHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4

Pazgen 4. KBAHTOBAS ®U3UKA

4.1 |9nemMeHThl KBaHTOBOM 6 bubnmorexa [IOK
ONITUKU https://m.edsoo.ru/7f41c97c
4.2 ||Ctpoenue atoma 4 bubmuoreka [{JOK
https://m.edsoo.ru/7f41c97c
4.3 |[ATomMHOE SIpO 5 bubmuoreka [{JOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznen S. QJIEMEHTBI ACTPOHOMMHU U ACTPO®PU3UKU

5.1 ||9neMenTsl acTpoHOMUHU U |7 1 bubmuoreka [{JOK
acTpoU3UKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Paznen 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 |O6006maromee nopropenue |4 bubmnoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro mo pazaeny 4

PesepBHOE BpeMms 3

OBIIEE KOJIMYECTBO 68 |4 7

YACOB IIO ITPOI'PAMME



https://m.edsoo.ru/7f41c97c
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YYEBHO-METOJIUYECKOE OBECIIEUEHUE OBPA3OBATEJIBLHOIO
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA

METOANYECKHUE MATEPUAJIBI IJISA YAUTEJIA

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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