MysumunanabHas 0101KkeTHasi o0ueodpasoBarenbHas opranusanusa CrapomaiiHcKkas cpegHsisi mKoJia Ne 2
MYHMIHMIAJIbHOro 00pa3zoBanusi «CrapomMaiiHCKHii paiioH» YIbSHOBCKOM 00/1aCTH

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO

Ha 3acenanuu [IIMO 3amecTuTeNb TUpeKkTopa no Y BP Hupextop MBOO Crapomaiinckass CII Ne2
yuurteneld GU3NKU, MAaTEMaTHKH U

WHQPOPMATHKH

[Iportoxon Nel Huxudoposa C.1O. Ilonosunkuna T. H.
oT « 28 » asrycra 2024r. « 29» aBrycra 2024 . ITpuxaz Ne 176 ot « 29 » aBrycra 2024r.

Pabouas nporpamma
HaumenoBanue kypca: pusuka (6a30BbIi YPOBEHbD)

Knace:_10 -11
VpoBeHb 0011ero 00pa3oBaHus: CpeaHee o0Iee 00pa3oBaHue K HONVCAN 3R TPOHHOI \ Mognucan: MonoBUHKMHA
Vuurens, J0JDKHOCTB: yuuTenb Gusukn, XanmuyumH Wnbaap AMUp3ssHOBIY WPHDBW LA TatbsHa Hukonaeeha

) 0n0BUHKUHD OcHoBaHue: 9 noaTeepxaaro
Cpox peamsaiu nporpammt: 2024-2025; 2025-2026 y. . ey W g 2| STOT AOKYMEHT CBORA
KonnuecTBo wacoB mo yueOHOMY Inany:  6ce2o 68 uacoe (6 kadxcdom Knacce) 6200, 6 nedeuo 2 [ e | yaocToBepsioLLei MOANMChIo

433460,pnCmapas MadHa, gﬂ./].TDﬂCmUZD,y ﬂaTa: 2024-08-30 11:58:52
[InanupoBanue cocTtaBieHo Ha ocHoBe: Pabouas mporpamma B cooTBeTcTBHH ¢ llopsakom pa3paGoTKu U yTBEp:KIEHHUS (enepalbHbIX OCHOBHBIX
0011e00pa3oBaTEIBHBIX MTPOTPaMM, YTBEPKICHHBIM MpHUKa3oM MuHHCTepcTBa pocBemenust Poccuiickoit deneparun ot 30 centsaops 2022 r. Ne 874
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NNOACHUTEJIbBHASA 3AITUCKA

[Iporpamma no gusnke 6a30BOro YpoBHSI Ha YPOBHE CPEAHEro 00Iero oopa3oBaHus pa3padoTaHa Ha OCHOBE
TIOJIO’KEHUH 1 TpeOOBaHMH K pe3yibTaTaM OCBOCHHWSI OCHOBHOW 0Opa3oBaTeNbHOHM MpOrpaMMBbl, MPEICTAaBICHHbIX B
®I'OC COO, a takxke ¢ yu€roM (emepadpbHON pabovell MPOrpaMMBI BOCIHTAHUS W KOHIICTIIIUU TPEHOIaBaHUS
yueOHoro mnpenmera «®Pusmka» B 00pa3oBaTelbHBIX oOpraHuzanusax Poccuiickoid Denepanny, pearu3yONUHX
OCHOBHBIE 00pa30BaTebHBIE IPOrPaMMBL.

ConeprkaHue porpaMMbl 10 (PU3UKe HaNpaBiIeHO Ha ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHOH KapTHHBI MUpa
obywatommxcst 10-11 kmaccoB npu oOydeHun uX ¢HU3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesTenbHOCTHOTrO noaxofa. Ilporpamma mo ¢usuke coorBerctByeT TpeboBaHmsaM OI'OC COO k miaHUpyeMbIM
JIMYHOCTHBIM, IPEAMETHBIM M METalpeIMETHBIM pe3yJbTaTaM OOYYeHHs, a TaKKe YYHTHIBAET HEOOXOIMMOCTH
peanu3anuy MEXIIPEAMETHBIX CBsi3ed (U3MKM C €CTECTBEHHO-HAy4HBIMHM Y4eOHBIMH TIpeaMeTamMu. B Hei
OIPEJICIISIIOTCSl OCHOBHBIE 1ENM M3y4eHWs (M3MKHM Ha YPOBHE CpefHero olmiero oOpa3oBaHus, IUIaHUPYEMBbIE
Ppe3yNbTaThl OCBOECHHS Kypca (PU3UKH: JIMYHOCTHBIE, METANPEAMETHBIE, TPEAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gusnke BKIIOYAET:

®  [UIAHMpYEMBIE pe3yJbTaThl OCBOEHUSI Kypca (M3MKM Ha 0a30BOM YPOBHE, B TOM YHCJE NpPEIMETHBIC

pe3yNbTaThl MO TOAaM 00Y4eHHS;

e cozepxanue ydyeOHoro npeaMera «Dusnka» 1o rogam o0y4eHHs.

®dusrka kak Hayka o HauOosee OONIMX 3aKOHAX MPHUPOJBI, BHICTYNAs B KauecTBE Y4eOHOro npeaMera B
IIKOJIE, BHOCUT CYIIECTBEHHBIH BKIIaJ B CHCTEMYy 3HaHMW 00 okpykatomeM Mmupe. llIkonmbHbIH Kypc QUMK —
CHCTEMOOOPAa3 YOI /IS €CTeCTBEHHO-HAYYHBIX Y4eOHBIX MPEJIMETOB, MOCKOJIbKY (PM3NUECKHE 3aKOHBI JISKAT B
OCHOBE TIPOLIECCOB M SIBJICHHUH, HM3y4aeMbIX XUMHeEH, Ouonorued, ¢uzmyeckod reorpadueid u acTpoHOMHEH.
Hcrnonp3oBaHKe M aKTHBHOE NMPUMEHEHHE (QU3MUECKUX 3HAHMW ONpeleliseT XapaKkTep U pa3BUTHE PasHOOOpPa3HBIX
TEXHOJIOTHH B chepe IHEPreTHKU, TPAHCIOPTA, OCBOCHUSI KOCMOCA, TOJNy4EeHHUs] HOBBIX MaTepualioB C 3a/IaHHbIMHU
CBOMCTBaMU W Apyrux. M3ydeHwe (u3uMKi BHOCHT OCHOBHOM BKJal B (hOpMHpOBaHHE €CTECTBEHHO-HAYYHOU
KapTHHBI MUpa 00ydJaronuxcs, B (GOpMHUPOBaHNE YMEHHH MPUMEHATh HAyYHBIH METOA MMO3HAHUS IPH BHINOIHEHHH
UMM Y4eOHBIX UCCIIEIOBAHHUIL.

B ocHoOBy Kypca (Gu3uKH Ui YpOBHSA CpeIHEro oOLero oOpa3oBaHus IOJIOXKEH PAl UACH, KOTOphIE MOXHO
paccMaTpuBaTh KaK IPUHIHIIBI €70 TTOCTPOCSHUSL.

Hoes yenocmnocmu. B COOTBETCTBHH C HEW KypC SIBIISETCS JIOTHUECKH 3aBEPIIECHHBIM, OH COAEPKUT
MaTepHal U3 BCeX Pa3fenoB (HH3MKH, BKIIOYAET KaK BOIIPOCHI KIIACCHUECKOH, TaK U COBPEMEHHOH (PU3HMKH.

Hoes eenepanuzayuu. B cooTBeTCTBUU C Hell Marepuan Kypca (U3MKH OOBEIWHEH BOKPYT (pr3HMUecKux
Teopuid. Benymmm B Kypce sBnsiercs (OpMHUPOBAaHHE MPENCTABICHUH O CTPYKTYPHBIX YPOBHSX MaTEPUH, BEIIECTBE
U TIOJIE.

Hoes zymanumapuszayuu. EE peanuzaiys IpearnojaracT HCIOIb30BaHUE I'yMaHHTapHOrO IIOTEHIMaia
¢u3nveckol HAyKd, OCMBICIICHME CBS3M pa3BUTHA (U3MKM C pa3BUTHEM OOLIeCTBA, a TaKKe C
MHPOBO33pEHYECKIMH, HPABCTBEHHBIMH U 9KOJIOTHYECKUMH IIPOOIIeMaMHu.

Hoess npuxnaonot nanpaenrennocmu. Kypc (u3uMku mpeamonaraer 3HAKOMCTBO C IIUPOKAM KPYroM
TEXHHYECKHUX U TEXHOJOTHYECKHUX MPHUIOKEHNUI U3Y4EHHBIX TEOPUil U 3aKOHOB.

Hoes oxonocuzayuy peanu3yeTcss MOCPEACTBOM BBEICHMS JJIEMEHTOB COAEPKAHUS, IOCBAIIEHHBIX
9KOJIOTMYECKUM IIpo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBl C Pa3BUTHEM TEXHHKH M TEXHOJIOTHH, a TaKkKe
00CyXIeHHUS POOIIEM PAIIOHATFHOTO TIPUPOIONIONB30BAHMS U AKOIOTHIECKOI 0€30MacHOCTH.

CTep)KHEBBIMH  3JIEMEHTAMH Kypca (GHM3MKH Ha YpPOBHE CpEIHEro oOIIero o0pa3oBaHUsS SIBISIOTCS
¢mnueckre Teopun ((HOpMHPOBAHHE NPEICTABICHHH O CTPYKTYpE IOCTPOCHHS (U3MUECKOH TEOpUH, POIH
(yHIaMEeHTAJIbHBIX 3aKOHOB U IPHHIMIIOB B COBPEMEHHBIX MPEICTABICHUSIX O IPUPOJE, TPAHHUIAX IIPUMEHIMOCTH
TEOpPHH, JJISl ONMCAHUSI €CTECTBEHHO-HAYIHBIX SIBICHUI 1 TIPOIIECCOB).

CucTeMHO-AEATETHHOCTHBIM TTOAX0M B Kypce (pM3MKM peanm3yercs NMPEeXIe BCEro 3a CUET OpTraHW3aALUH
9KCTIEPUMEHTABHON JeATeNbHOCTH oOydaronmxcs. st 6a30Boro ypoBHs Kypca (M3HKH — 3TO HCIIOIb30BaHHE
CHCTEMbI (DPOHTATBHBIX KPAaTKOBPEMEHHBIX HKCIIEPHMEHTOB M J1a0OpaTOpHBIX pabOT, KOTOpBIE B IMpOrpamMMe 0
¢u3nke 0OBETUHEHHI B OOMIMH CHFICOK YYEHHWYECKHX IMPAKTHUECKHX paboT. BrimeneHne B yka3aHHOM IepeuHE
71a00paTOpPHBIX PabOT, MPOBOAMMBIX JJISI KOHTPOJSI M OLEHKH, OCYIIECTBISIETCA yJaCTHHKaMH 0Opa30BaTEIbHOIO
Tporiecca UCXOAs M3 OCOOCHHOCTEH IUTAHMPOBAHMS W OCHAIICHWS KabwHeTa ¢u3uku. [Ipm 3ToM obecrieunBaeTcs
OBJIaJIecHNE OOYYaIOIMMHKCS YMEHUSIMH IIPOBOAWTH KOCBEHHBIE W3MEPEHMS, HCCICIOBAaHMS 3aBHCHMOCTEH
(U3MUECKNX BEINYMH U TIOCTAHOBKY OIBITOB T10 MIPOBEPKE MPEIOKCHHBIX THITOTES.



Bosplioe BHUMaHHE YACNAETCS PEIICHHI0 PAcYETHBIX M KaYeCTBEHHBIX 3amad. [Ipu 3ToM i pacyETHBIX
3a7a4 TPHOPUTETOM SIBIISIOTCS 3aJayd C SIBHO 3aJaHHOW (DM3UYECKOW MOJENBI0, IMO3BONSIOIINE IPHMEHSIThH
W3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTrO paszena Kypca, TaK M HHTErpUpYs 3HAHUS M3 Pa3HBIX
pasnmenoB. s KayeCTBEHHBIX 3ajay NPUOPUTETOM SIBISIOTCS 3alaHUs Ha OOBSCHCHHE NMPOTEKaHUS (HPH3UYECKUX
SIBJICHUH W TIPOILIECCOB B OKPY)KAIOIIEH KN3HH, TpeOYrore BEIOOpa (GU3MIECKONH MOAEIH JUISl CUTYAI[H MTPAKTHKO-
OpPHEHTHPOBAHHOTO XapaKTepa.
B coorBerctBuu ¢ TpeboBanmsamMu ®I'OC COO k MaTepHaTbHO-TCXHHYECKOMY OOCCIICUCHUIO YIeOHOTO
nporecca 0a3oBBI ypOBeHb Kypca (M3MKH Ha YPOBHE CpelHero oOmiero oOpa3oBaHUS JIOJDKEH H3y4aThCi B
YCIIOBHSAX TPEIMETHOIO KabuHeTa (PM3UKM WM B YCIOBHSX MHTETPUPOBAHHOTO KaOWHETa MPEeJMETOB €CTECTBEHHO-
Hay4HOrO IMKJIa. B kabuHeTe QU3MKH TOKHO OBITH HEOOXO0MUMOe J1TabopaTopHOe 000pYyIOBaHUE JUTS BHITOTHEHHS
yKa3aHHBIX B IIPOrpaMMe 1Mo pHU3HKe YIEHHYECKUX NPaKTHIECKUX PadOT U IEMOHCTPAIMOHHOE 000pYI0BaHHUE.
JeMoHcTpamoHHOe 00OpynoBaHHe (OPMHPYETCST B COOTBETCTBMHM C TIPHHIMIIOM MHHUMAJIBHON
JOCTaTOYHOCTH M 00ECIIeUMBAET IMOCTAHOBKY MEPEUNCICHHBIX B IpOrpaMMe 1Mo (GU3MKe KIFOYEBBIX AEMOHCTPALUA
JUISL MCCIIENIOBAaHUS W3y4aeMbIX SIBJICHHH M IPOLECCOB, SMIMPHYECKMX M (yHIaMEHTAIbHBIX 3aKOHOB, HX
TEeXHUYECKUX TIPUMECHEHHI.
JlabopaTopHoe 00OpynOBaHUE I YIEHHUYECKUX MPAKTHYECKUX padoT GopMHUpyeTcst B BHIE TEMAaTHYECKHX
KOMIUIEKTOB M OOecIieunBaeTcs B pacuyére OfHOr0 KOMIUIEKTa Ha ABYX oOydarommxcs. TeMaTHueckne KOMILIEKTHI
1a00paTopHOro 00OPY/AOBAaHUS JIOJDKHBI OBITH TOCTPOEHBI Ha KOMIUIEKCHOM HCIIONB30BaHMM aHAJIOTOBBIX M
1 (poBBIX TPUOOPOB, @ TAKIKE KOMITBIOTEPHBIX N3MEPHUTENBHBIX CHCTEM B BHJE IIU(POBBIX JTA00pATOPHIA.
OCHOBHBIMH LETIAMH U3y4eHUs! HU3UKHU B 0011eM 00pa30BaHUM SBIISIOTCS:
e (opMHpoBaHME MHTEpPECA M CTPEMIICHUS] 00YYaIOMINXCSl K HAYYHOMY M3Y4YEHUIO MPUPOIBI, Pa3BUTHE X
WHTEJUIEKTYaJIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEN;

®  pa3BHUTHE IPEJCTABICHHH O HAYYHOM METOJe IMO3HaHHs M (OPMUPOBAHHE HCCIIEAOBATEIBCKOIO
OTHOILIEHUS K OKPYKAalOIIUM SBJICHUSAM;

e (opMHpOBaHHME Hay4YHOr0O MHPOBO33PEHHUS] KaK pe3yibTara HM3ydeHUs OCHOB CTPOSHHS MAaTephH U
(yHIaMEHTaNbHBIX 3aKOHOB (PU3KKH;

e  (QopMmHpoBaHHE yMEHHH OOBACHATH SBICHHA C MWCIONB30BaHMEM (GHM3MUCCKUX 3HAHWM M HayYHBIX
JI0Ka3aTeJbCTB;

e  (QopMHpOBaHHE NPEICTABICHUNA O POIH (PU3NKYU JIS Pa3BUTHA IPYrHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOT M.

HocTmkeHne 3THX Leneil oOecrmednBaeTcss pelIeHHeM CIeNYIOIMX 3aJad B Ipolecce H3y4eHHs Kypca
(U3MKK Ha YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHMs:

e  npHOOpeTeHHe CHCTEeMbI 3HaHUi 00 00mMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSAX, BKIIIOYas

MEXaHHUKY, MOJIEKYSIPHYIO (DH3HKY, IEKTPOIMHAMHKY, KBAHTOBYIO (DM3UKY M 3JIEMEHTHI aCTPODU3HKH;
e  (QopmHpOBaHHE YMEHUH MPUMEHATh TEOPETHUECCKHE 3HAHUS A OOBSICHEHUS (DU3MUYECKHX SBICHHH B
MIPUPOJE U JUIS IPUHATHS IPAKTHIECKUX PEIICHUH B IOBCETHEBHON JKU3HU;

®  OCBOGHHME CIIOCOOOB DEIICHUS pa3lM4YHBIX 3aJad C SBHO 3aJaHHOM (DU3MYECKOH MOJesblo, 3ajad,
MIOZIPa3yMEBAIOIINX CaMOCTOSTENLHOE CO3aHue (PM3UIECKOM MOJIEIH, aJeKBATHOH YCIOBUSIM 3a/1a49H;

e [IOHUMaHHE (U3UYECKUX OCHOB W IPUHIUIIOB JCHCTBUS TEXHHYECKHX YCTPOHCTB M TEXHOJIOTHYECKUX
MIPOLIECCOB, UX BIIMSHHS HA OKPYKAIOLIYIO CPELy;

®  OBJIQJICHUE METOJAMHU CAMOCTOSATENHHOrO IUIAHUPOBAHHS WM NPOBEACHUS (DU3HMYECKHX JKCIIEPUMEHTOB,

aHaJIW3a U UHTEPIIPETAlMy HH(OpMaIH, ONpeeeH s JOCTOBEPHOCTH MOIYYEHHOT0 Pe3ylbTaTa;

®  CO3/IaHHE YCIOBHM JUIsl pa3BUTHS YMEHUM MPOEKTHO-UCCIIE0BATENBCKOM, TBOPUECKOMN AEATEIBHOCTH.

Ha uzyuenue ¢usmku (0a30BbIii YpOBEHb) HA YPOBHE CpeIHEro o0IIero oopa3zoBanus oTBOAUTCS 136 4acos:
B 10 ximacce — 68 gacos (2 gaca B Henenmto), B 11 kimacce — 68 yacoB (2 gaca B HEZIEINO).

[pemnaraemerii B mporpamMme no (U3MKe NEpedyeHb JaOOpaTOPHBIX M INPAKTHYECKHX paboOT sBIiseTcs
PCKOMEHJIOBaHHBIM, Y4YHTENb JelaeT BHIOOp TPOBEACHHS JIAOOPAaTOPHBIX pabOT W  ONBITOB C  y4ETOM
WH/IUBUAYAIBHBIX OCOOCHHOCTEH 00yJatOmIIXCsl.



COJAEPXKXAHUE OBYYEHUA

10 KJIACC

Pa3gen 1. @u3nuka ¥ METOABI HAYYHOI0 NNO3HAHUS
®dusuka — Hayka o mpupoze. Hayunele MeToAbl MO3HaHMS OKpYXKaromero mupa. Poias skcnepuMeHTa U
TEOPHH B IIPOLIECCE TIO3HAHUS IPUPOJIBI. DKCTIEPUMEHT B (DU3HKE.
MopnenupoBanue (pu3nUecKux sBIEHUN U mpoueccoB. Hayunsle rumore3sl. Pu3nuecknue 3aKOHBI U TEOPUH.
I'panuipl MpuMEHNMOCTH PU3NIECKUX 3aKOHOB. [IpHHINI COOTBETCTBUSL.

Poms m Mecro ¢u3uku B (OPMHPOBAHWH COBPEMCHHOW HAy4yHOH KAapTHHBI MHUpa, B IPAKTHYCCKOMH
NEITEILHOCTH TIOACH.

Jlemoncmpayuu

Amnajnorosrsle 1 HI/I(l)pOBI)Ie HU3MCPUTCIILHBIC HpI/I60pI)I, KOMIIBIOTCPHBIC TATYUKHU.

Pa3pen 2. Mexanunka
Tema 1. Kunemamuxa

Mexannueckoe ABkeHne. OTHOCUTENBHOCTh MEXaHWYECKOTO IBIKeHHs. Cucrema orcuéra. TpaekTopus.

[epemerienne, cKOpocTh (CpeHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepHalbHON TOUKH,
HX MPOEKIMH Ha OCH CUCTEeMBI KoopauHat. CloXKeHue epeMelleHu U CIoXKeHHe CKOpOoCTeil.

PaBHOMepHOE ¥ paBHOYCKOpPEHHOE TNPSIMONIMHEHHOE MABWXKeHHe. [pauku 3aBUCHMOCTH KOOPIHUHAT,
CKOpPOCTH, YCKOPEHHS, ITyTH U MepEMEIICHNS] MaTepHaIbHON TOUKH OT BPEeMEHH.

CBoOoaHoOe masicHue. Y CKOPeHHE CBOOOIHOTO MaACHuUs.

KpuBonuneitnoe aprwkeHue. [[BmkeHne MaTepHaIbHOW TOUKM IO OKPYKHOCTH C MOCTOSHHON IO MOAYIIO
CKOpPOCTBIO. YTJIOBas CKOPOCTh, JHMHEHHas CKOpocThb. [lepuom um yacrora obOparienus. lleHTpocTpemurenbHoe
YCKOpEHHE.

TexHudeckue ycTpoiicTBa M INpakTHYECKOe NPUMEHEHHE: CHHIOMETp, IBI)KEHHE CHApsIOB, LIEMHBIE U
PpEMEHHBIE NIEpeNauHn.

Lemoncmpayuu

Mogenb cucTeMbl OTCUETA, UILTIOCTPALU] KHHEMATUYECKUX XapPAKTEPUCTHUK JIBUKCHUS.

Ipeobpa3oBanue ABMKEHUH C UCIIONB30BAaHUEM MPOCTHIX MEXaHU3MOB.

ITagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue ABWKEeHUS Tena, OPOIISHHOrO IO YIJIOM K TOPU30HTY M TOPU30HTAJIBHO.

W3mepeHue yckopeHHs CBOOOIHOTO HaAeHHs.

HamnpasneHnue ckopocTy pu ABHYKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi

N3ydeHrie HEpaBHOMEPHOT'O IBUKEHUS C LENBIO OIPEAENIEHNS] MTHOBEHHOI CKOPOCTH.

HccnenoBanve COOTHOLIEHUS MEXAY IYTSAMH, NPOWIEHHBIMHM TEJIOM 3a IIOCIEIOBATENbHbIE paBHBIE

MIPOMEXYTKU BPEMEHH IIPU PaBHOYCKOPEHHOM JIBI)KEHUH C HaYaJIbHOM CKOPOCTBIO, PaBHOW HYIIIO.
N3yuenne qBrKEHYS IIApUKa B BI3KOW KUAKOCTH.

V3ydenune nBrkeHus Tena, OpOLIEHHOIO FOPU30HTAIBHO.
Tema 2. lunamuka
IIpunnun otHocutenbHocTH ["anunes. Ilepsolil 3akon HetoToHa. IHEpLManbHbIE CUCTEMBI OTCUETA.

Macca Tenma. Cuma. Ilpuanun cymeprmosunmu cwi. Bropoi 3akoH HploTOHa s MaTepuatbHOW TOYKH.
Tperuii 3axoH HploTOHA 151 MaTepuanbHBIX TOUYEK.

3akoH BceMUpHOro TsaroreHus. Crta Tsoxecti. [lepBas KocMHYecKas CKOPOCTb.
Cuna ympyroctu. 3akos ['yka. Bec Tena.
Tpenue. Bumpl Tpenus (mokosi, ckombxeHws, kadeHus). Cuma tpermsa. Cyxoe tpenme. Cuia TpeHHS

CKOJIbKEHHUS ¥ crina TpeHus nokost. Koaddumment tpenns. Crna conpoTHBICHMS NPU ABWKECHUN TeNa B )KUAKOCTH
WJIN Ta3e.

[MocTymaTensHOE M BpamaTeNbHOE IBIKEHUE aOCOMIOTHO TBEPIOTO TeTa.

MoOMEHT CuIIBl OTHOCUTEIBHO OCH BpateHus. Ilnedo cunel. YcinoBusa paBHOBeCHs TBEPAOIO TeNa.

TexHuueckue yCTpOWCTBA U MPAKTUUECKOE IPHUMEHEHHE:
CITyTHUKOB.

Lemoncmpayuu
SIBneHUe WHEPITUHL.

TIOAIIUITHUKH, AOBWXCHUE MCKYCCTBCHHBIX

CpaBHEHHE MacC B3aUMOACHCTBYIOMINX TeEIL.
Bropoii 3akon HbroToHa.

W3mepenue cui.

CrnoxeHue ChiL.

3aBHCHMOCTbH CHJIBI YIPYTOCTH OT JehopManum.



Hesecomocts. Bec Tenma mpu yckOpeHHOM TTOABEME U TIaICHUH.

CpaBHEHHE CHJT TPEHUS ITOKOS, KAYCHUS M CKOJIEKCHUS.

YcnoBust paBHOBecHs TBEPOTO Tena. Buasl paBHOBeCHS.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomol

Nzyuenne qBrkeHus OpycKa M0 HAKIIOHHOH TUTOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CHJI YIPYrOCTH, BO3SHHKAMOIINX B MPYKHWHE W PE3MHOBOM 00pasIle, OT HX
nedopmanuu.

HccnenoBanue ycioBuii paBHOBECHUS TBEPIOTO Tella, MIMEIOIIETO OCh BPAICHUS.

Tema 3. 3aKoHbl cOXpaHeHus @ MeXaHuke

HNMmmynbe MaTepuanbHOW TOYKH (Tea), CHCTEMBl MAaTCPHAIbHBIX TOYCK. VIMITYyJIbC CHJIBI U WU3MCHEHHE
AMITYJIbCa TeJla. 3aKOH COXPAHECHUS UMITYJIbca. PeakTHBHOE TBIKEHHE.

Pabota crbl. MOITHOCTE CHITBL.

Kunetnyeckas Heprust MaTepUaIbHON TOUKH. TeopemMa 00 N3MEHCHUU KHHETHYECKOH SHEPTHH.

[MorennmanbHas sHeprus. [loreHImanpHas dHEpPrus yupyro aeGopMupoBaHHOHN MpyKUHBL [loTeHIMaIbEHAS
SHEprHs Teja BOJIU3U MOBEPXHOCTH 3EMIIH.

[lorennmaabHble W HEMOTCHIMANbHBIE CWIBL. CBs3b pPaOOTHl HEMOTCHIMAIBHBIX CHJI C H3MEHCHHUEM
MEXaHUYECKOW YHEPTUU CHCTEMBI TEJl. 3aKOH COXPAHECHHUS MEXaHUIECKOM SHEPTHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCTPOWCTBA W MPAKTHYECKOE MPUMEHEHHE: BOMOMET, KONEp, MPYKUHHBIA IHCTONET,
JIBIDKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[Tepexox NOTEHIMAIBHOW SHEPTUU B KUHETHYECKYIO U 00PATHO.

Yuenuuecxuii oxcnepumenm, rabopamophuvie pabomoi

H3ydeHne abCONOTHO HEYIIPYToro yAapa ¢ MOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHHKOB.

HccnenoBanue cBsA3u pabOThI CHIIBI C M3MEHCHHEM MEXAaHHUCCKON DHEPTHH Tejia Ha MPUMEPE PaCTSIKCHHUS
PE3MHOBOTO XKTYTa.

Paznen 3. MoJiekynsipHas (puzuka M TepMOAMHAMHUKA

Tema 1. Ocrogbt MONEKYNAPHO-KUHEMUYECKOI meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIAPHO-KMHETHYECKOH TEOpHH M UX OIbITHOe 0o0OocHOBaHMe. bpoyHOBCKOE
nsikenue. up¢ysus. Xapakrep IBIKEHUS M B3aUMOJCHCTBHUSI 4acTHIl BellecTBa. MoOjed CTpPOEHUs ra3os,
KHUJKOCTEH U TBEPIBIX TeNl U 00BSICHEHUE CBOWCTB BEILIECTBA Ha OCHOBE ITHX Mojeneld. Macca u pa3Mepbl MOJICKYJI.
Komnuecto BemectBa. [locrostHHas ABoraapo.

TemnnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. [lkana remnepatyp Llenscus.

Mopnens uaeanpHoOro rasa. OCHOBHOE ypaBHEHUE MOJEKYISPHO-KMHETHUECKOH TEOpHH HIEaJbHOrO Trasa.
AOcomoTHas TeMIepaTypa Kak Mepa CpelHeil KHHeTHUSCKOM PHEpTUH TEIUIOBOTO IBIKEHUs dacTull rasa. lllkama
temnepaTyp KenpBuna. I'a3oBbie 3akoHbl. Y paBHeHHe MenneneeBa—Kmaneiipona. 3akon JlansToHa. M30omporieccs B
UJeaJbHOM Ta3e C IOCTOSHHBIM KOJIMYEeCTBOM BemiecTBa. ['padudeckoe mpencraBlieHHe M30IPOLECCOB: H30TEpMa,
n30x0pa, u300apa.

TexHUYIeCKHE yCTPONHCTBA U MPAKTHUECKOE IPUMEHEHNE: TEPMOMETD, OapoMeTp.

Lemoncmpayuu

OmbITE, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHME BeEllecTBa, (Qororpad MOJEKYJI OpPraHWYEeCKHX
COEIMHEHUM.

OmnpITel 0 UG GY3UH KUIKOCTEH U Ta30B.

Mopnenb 6pOyHOBCKOI'O ABM)KEHHSI.

Mognens onbita LltepHa.

OmBITHI, TOKA3BIBAIOIIHE CYIIECTBOBAHNE MEXMOJIECKYIIPHOTO B3aNMOJICHCTBHSI.

Mopenb, WUTIOCTPUPYIOIIAst TPUPOLY AABJICHHS I'a3a HA CTEHKH COCYAa.

OmBITHI, WUTIOCTPUPYIOIINE YPABHEHNE COCTOSHHS MUI€AIBHOTO T'a3a, H30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

OmnpeneneHne Macchl BO3AyXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MEpPEHHI 00bEMa KOMHATBI, JaBJICHHUS U
TEMIIEPATYpPhI BO3AYXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXTy TapaMeTpaMH COCTOSHUS Pa3peKEHHOr0 rasa.

Tema 2. Ocnosbl mepmoounamuKu

TepmoanHaMuydeckas cucTeMa. BHYTpEHHSsS 3HEPrus TepMOAWHAMHUYECKOH CHCTEMBI M CHOCOOBI €&
n3MeHeHns. KomnmdecTBo TemnoTel M pabora. BHYTpeHHSsI SHEprust OJHOATOMHOTO HJEANbHOro rasa. Buasr
TEIUIONEPENaun: TEIIONPOBOJIHOCTb, KOHBEKIMS, H3IIydeHHe. YJelbHas TeIIOEMKOCTh BelecTBa. KomuuecTBo
TEIIIOTHI TIPH TETUIONepeaade.



[onsiTne 06 ammabatHOM mnporecce. IlepBblii 3akoH TepMoAMHAMMKH. [IprMeHeHHe NepBOro 3akoHa
TEpMOAMHAMHUKH K u3onporeccaM. I'paduueckas mHTeprpeTanys paboThI rasa.

Bropoii 3akoH TepMonuHaMuku. HeoOpaTHMOCTE TIPOIIECCOB B IIPUPO/IC.

TemoBble MammHbl. [IpUHIMIBI [eHCTBUS TEIIOBBIX MammH. [IpeoOpa3oBaHMs SHEPrMM B TETUIOBBIX
MammHax. KospduimenT nmonesnoro neiicTBus TeruroBoil MammHbel. [ukn KapHo m ero koagduiiueHT nomne3Horo
JEeHCTBHS. DKOJIOTHYECKHE TPOOIEMBI TEINIOIHEPTETHKY.

TexHu4yeckue yCTpOHCTBA W IPAKTHYECKOE NPUMEHEHHE: JBHUIaTellb BHYTPEHHETO CrOpaHMs, OBITOBOM
XOJIOJIMIILHUK, KOHIUIIHOHED.

Jlemoncmpayuu

V3meHeHne BHYTpEHHEH OSHEpPruM Tejla NPH COBEpUIEHHMH palbOoTHI: BBUIET NPOOKM W3 OYTBUIKH O[]
JIEHCTBHEM C)KAaTOTO BO3/1yXa, HarpeBaHue 3(upa B JaTYHHOU TPYOKe IyTéM TpeHHs (BUACOJEMOHCTPALIHS).

W3meHeHne BHyTpeHHeW HEPTUM (TeMIIEpaTyphl) Tejla Ipy TeIuIonepeiaye.

OmnebIT N0 aMabaTHOMY paclIMPEHHIO BO31yXa (OMbIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBL, ABUTaTeNsl BHYTPEHHETO CrOpaHysl, PEaKTUBHOTO JIBUTATENsI.

Yuenuuecxuit sxcnepumenm, nabopamopmuie pabomoi

W3mepenne ynenbHOM TETIOEMKOCTH.

Tema 3. Azpezammnsie cocmosanusn eewiecmea. Dazoevie nepexoovl

IMapooOpa3oBanne u KoHIeHcamws. VcmapeHue W KUmeHHE. AOCOMIOTHAS M OTHOCUTENbHAsl BIAXKHOCTh
Bo3ayxa. HacelieHHBIH map. YpaenpHas Teruiota MapooOpa3oBaHUs. 3aBHCUMOCTh TEMIIEPATypbl KHIICHUS OT
JIaBJICHUSI.

Tépmoe Tteno. Kpucrammmyeckue u amopdHble Tena. AHHU30TPOIHUS CBOMCTB KpHCTawioB. JKumkue
kpuctaiibl. CoBpeMeHHble Marepuaibl. [lnaBieHne M KpuUcCTALIM3alUsl. YJeidbHAash TeIuloTa IUIaBICHUS.
CyOnumarusi.

YpaBHeHHE TEIIOBOro OaaHca.

TexHu4yeckue yCTpOWCTBA M MNPAKTHYECKOE TNPHUMEHEHHE: THIPOMETP U IICHXPOMETP, KaJOpUMETP,
TEXHOJIOTHH IIOJTYYCHHSA COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCJIC HAHOMATECPHAJIOB, 1 HAHOTEXHOJIOI'MHU.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX TAPOB.

Kurnenne npy NOHMKEHHOM JaBJICHUU.

CriocoObl U3MEpPEHHsT BIAYKHOCTH.

HaGuntonienue HarpeBaHus M IUIABJICHHST KPUCTAITMYECKOrO BELIECTBA.

JlemoHCTpanus KpUcTajuloB.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi

M3mepeHne OTHOCUTEIBHON BIIAXKHOCTH BO3/1yXa.

Pa3nen 4. DiekTponMHaMuKa

Tema 1. Inexkmpocmamuxa

OnexTpuzanys Tell. DIeKTpUIecKUi 3apsai. [IBa Buia yIeKTpUdecKuX 3apsaoB. [IpOBOAHUKY, ANAIEKTPUKU
1 TIOJIyPOBOJHUKU. 3aKOH COXPaHEHUsI IEKTPHUECKOT0 3apsija.

BsammopeiictBue 3apsimoB. 3akoH Kymona. TodeyHbBIl SHEKTpHYECKHA 3apsa. OJNEKTPUYECKOe IOJIe.
Hanpspk€HHOCTD 35ekTprueckoro noss. [IpuHuMn cyneprno3uuuu 3JIeKTpudeckux nonel. JIuauu HanpskEHHOCTH
JIEKTPUUECKOTO OIS

Pabora cmn snekrpocratuaeckoro noist. [lorentman. Pazrnocts moteHmanoB. [IpoBOJHIKY M AUAIEKTPUKHI
B QJIEKTPOCTATHIECKOM MoJie. [luanekTprudeckast MpOHUIIAEMOCTb.

Onexrpoémkoctb. KonmeHcaTop. DJEKTPOEMKOCTH IDIOCKOTO KOHAEHCATOpa. ODHEPrusl 3apsuKEHHOTO
KOHJIEHCATopa.

TexHUYeCKHE yCTPONWCTBA M NMPAKTUYECKOE MPUMEHEHNE: 3JEKTPOCKOIL, JEKTPOMETP, 3IEKTPOCTATUIECKas!
3aIUTa, 3a3EMJICHUE IIEKTPOIPHUOOPOB, KOHAEHCATOP, KOMMMPOBAIBHBINA alliapat, CTPYHHBIHN IPHHTEP.

Lemoncmpayuu

VYeTpoicTBO M IPUHLKIT ACWCTBUSA 3IEKTPOMETPA.

B3anmMoneiicTBre HA2IEKTPU3OBAHHBIX TEJ.

DJIEeKTpUYEcKoe MoJIe 3apsUKCHHBIX TeIl.

[TpoBOIHUKH B 3JIEKTPOCTATHIECKOM IIOJIE.

DneKTpocTaTHYecKast 3aIInTa.

JIVDIIEKTPUKY B AIIEKTPOCTATHIECKOM TIOJIE.

3aBUCHMOCTH AJIEKTPOEMKOCTH IIIOCKOT0 KOHJEHCATOpa OT IO TUIACTHH, PACCTOSHUS MEXIy HUMHU U
JIMIIEKTPHYECKOM ITPOHUIIAEMOCTH.

OHeprust 3apsHKEHHOT0 KOH/IGHCATOpa.

Yuenuuecxuit sxcnepumenm, nabopamopmule pabomoi

W3mepenne 3meKTpoEMKOCTH KOHACHCATOPA.



Tema 2. Ilocmosannwtii snekmpuueckuii mox. Toku 6 paznuunpix cpeoax

DNEKTPUYCCKUN TOK. YCIOBUS CYIIECTBOBAHUS 3JICKTPUYECKOro Toka. Mcrounmkm Toka. Cuia ToKa.
ITocTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1 ydacTka Lemnu.

DJIEKTPUUECKOE COMPOTUBIICHHUE. Y IETBHOE COIPOTUBIIEHUE BellecTBa. [locienoBarensHoe, MapaieNbHOE,
CMEIIaHHOE COEAMHEHNE TPOBOTHUKOB.

Pabota 3nexrpuueckoro Toka. 3akoH [xoyms—JleHria. MOITHOCTE AJIEKTPHIECKOTO TOKA.

DNEeKTpOABWXKYIIAasl cuja M BHYTPEHHEE COMPOTHUBIEHHWE HMCTOUYHMKA Toka. 3akoH Owma Juisl TOJHOMU
(3amMKHYTOH) 37MeKTpHYecKol 1iernr. KopoTkoe 3aMbIKaHue.

DJIEeKTpOHHAs MPOBOJAUMOCTH TBEPJIBIX METAIIIOB. 3aBUCUMOCTh CONPOTUBIICHUS] METAIIJIOB OT TEMIIEPATYpHI.
CBepxXnpoBOIUMOCTb.

DNEKTPUYECKUI TOK B BakyyMe. CBOWCTBA 3JCKTPOHHBIX ITYYKOB.

[Monymporomuuku. CoOCTBEHHAs M MPUMECHAS TIPOBOJAUMOCTE MOTYIPOBOTHUKOB. CBOICTBa p—N-TIepexoa.
[MomynpoBogHUKOBBIE IPHUOOPHI.

ONeKTpUUecKUd TOK B pacTBOpaX M pacijiaBax dJIEKTPOIUTOB. OJEKTPOTUTHUECKAs JUCCOIHALMS.
DIEKTPOIH3.

DnekTpuueckuit ToK B razax. CaMoCTOsITeNbHBIN U HECaMOCTOATENbHBIN paspsan. Monnus. [Tnazma.

TexHUYECKHE YCTPOWCTBA U MTPAKTUICCKOE MPUMECHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOUHUKHU TOKA,
3JIEKTPOHATPEBATENBHBIC TPUOOPHI, 3IEKTPOOCBETUTEIBHBIE MPHUOOPHI, TEPMOMETP CONPOTUBJICHUS, BaKyyMHBIH
JTMOJI, TSPMHUCTOPBI U (POTOPE3UCTOPHI, TIONTYIPOBOIHUKOBBIN MO, TaIbBaHUKA.

Jlemoncmpayuu

V3MepeHue CUITbI TOKA U HAMIPSDKCHHUS.

3aBUCUMOCTh COMPOTUBJICHUS IIMIHHIPUICCKUX POBOIHUKOB OT JJIHHBI, IUIOMAIM TOMEPEYHOTO CCUCHHS U
Marepuana.

CwMmeniaHHOE COeTMHEHNE MPOBOTHUKOB.

[Ipsimoe m3MepeHue AeKTpoABIKYIIEe cribl. KopoTkoe 3aMblkaHue TajJbBaHUYECKOTO JIEMEHTA U OIEHKA
BHYTPEHHETO COIPOTUBIICHHSI.

3aBUCHMOCTh COMPOTUBIICHUS METAJIOB OT TEMIIEPATYPHL.

IIpoBOAMMOCTE JIEKTPOIUTOB.

HckpoBoii pa3psa v IPOBOAUMOCTb BO3AYXA.

OmHOCTOPOHHSS TPOBOAUMOCTE A0/,

Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi

W3yuenne cMemaHHOIO COEIMHEHHS PE3UCTOPOB.

W3mepenne 371eKTPOABIKYIIEH CHIIBI HICTOYHHUKA TOKA U €T0 BHYTPEHHET O COMPOTHUBIICHUSI.

Habnronenue snexkrponusza.

Me:xnpeaMeTHbIe CBSI3U

Uzydyenue kypca ¢usuku GazoBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS € Y4ETOM COJEpPIKATEIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OUOJIOTHH, XUMHH, Teorpaui U TEXHOJIOTHH.

Meoicnpeomemmnvie noHamus, CBI3aHHBIE C M3Y4E€HHEM METOIOB HAYYHOrO IIO3HAHUS: SIBICHHE, HAYYHBIN
¢axr, rumnore3a, ¢pu3udecKas BEIUYUHA, 3aKOH, TEOpHs, HAONIOJCHHE, DKCIIEPUMEHT, MOJETUPOBAaHHE, MOJIECIb,
H3MEpeHue.

Mamemamuxa: pelieHHe CUCTEMbI ypaBHEHUH, MuHelHass QpyHKuus, napadona, rurnepbona, ux rpadukd u
CBOMCTBa, TPUTOHOMETpUUECKHE (HYHKIMU: CHHYC, KOCUHYC, TAHTCHC, KOTAHTCHC, OCHOBHOE TPUTOHOM ETPUYECKOE
TOXKIECTBO, BEKTOPHI U MX MPOSKITUHN HA OCH KOOPAHMHAT, CII0KECHHE BEKTOPOB.

buonocus: MexaHudeckoe JBIIKEHHE B JKMBOM mpupone, Audy3us, 0ocMOC, TEIIOOOMEH KUBBIX
OpPraHMU3MOB (BHIBI TEIUIONEPEIadd, TEIUIOBOE PABHOBECHE), HIIEKTPUIECCKHE SBICHUS B )KUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOSHHE aTOMOB M MOJEKYIN, MOJIb BEIECTBA, MOJISIPHAs Macca,
TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEH M ra3oB, JJIEKTPUUECKUE CBOICTBA METAIUIOB, JEKTPOJIUTHYECKAS
JIVICCOTIAAITHSI, TaIbBAHUKA.

Teoepagpus.: BIaxKHOCTD BO3IyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozusa: tpeoOpa3oBaHUE MABIDKEHHWH C WCIOIH30BAHMEM MEXAaHW3MOB, YUET TpPEHHUS B TEXHHKE,
TTOJIIATTHUKY, WCIOJIh30BAHNE 3aKOHA COXPAHCHHS MMITYIhCa B TEXHHKE (paKeTa, BOJOMET W IPYTHUE), TBUTATEIH
BHYTPEHHETO CrOpaHUs, IMMapoBas TypOWHa, OBITOBOW XONOMWIBHUK, KOHAWITMOHED, TEXHOJIOTHH IIONyYCHUS
COBPEMEHHBIX MATEPHAaJOB, B TOM YHCJIEC HAHOMATEpHAJIOB, W HAHOTEXHOJIOTHH, DIIEKTPOCTaTHIECKas 3aIluTa,
3a3eMJICHHE  DJIEKTPONPHOOPOB,  KCEPOKC, CTPYHHBIH  TNPHHTEp,  DIEKTPOHATPEBATEIbHBIC  MPHUOOPHI,
AJIEKTPOOCBETUTEIHHEIE MMPHOOPHI, TATHBAHUKA.



11 KJIACC

Paznen 4. DnekrponmHamMmuka

Tema 3. Maznumnoe none. IneKmMpoMazHuUmMHAA UHOYKUUA

ITocTosiHHBIE MarHuThl. B3anMopeNCTBUE MOCTOSTHHBIX MarHUTOB. MarHuTHoe moje. BekTop mMarHuTHoOU
nHAyKimY. IlpuHmmn cynepno3uiuy MarHuTHbIX nosed. JIluHum MarHutHOM wHAyKnuu. KapTuna nuHUi
MarHUTHOM WHTyKIWH ITOJISI TOCTOSTHHBIX MarHUTOB.

MarsuTHOe 1osie IpoBOAHMKA ¢ TOKOM. KapTuHa NMHUM MHAYKIUM MarHUTHOTO IHOJS JUIMHHOTO MPSMOro
MIPOBOJHMKA M 3aMKHYTOTO KOJBIIEBOIO INPOBOAHMKA, KaTymku ¢ TokoM. OmbIT Opcrena. BsaumopeiictBue
IIPOBOTHUKOB C TOKOM.

Cuna Amnepa, € MOAYJb U HallpaBJICHHE.

Cuna JlopeHua, eé Moaynb M HampaBieHHUe. [[BIKeHHe 3apsyKeHHOM YacTHIBl B OXHOPOAHOM MAarHUTHOM
mosie. Pabota cwel JlopeHria.

SIBneHue >neKTpoMarHUTHOW MHAYKUMU. IToTOK BekTOpa MarHUTHOM MHAYKLIMHU. DJIEKTPOABIKYINAs CHIa
MHAYKIMH. 3aKOH 3JeKTpOMarHuTHoi nuaykuun dapases.

BuxpeBoe »nexTpuueckoe Imosie. ONEKTPOABMKYIIAas CHJIa WHAYKIMHA B TPOBOJHMKE, JABMKYIIEMCS
MOCTYTIATEIbHO B OJHOPOAHOM MarHUTHOM TIOJIE.

[Ipasuno Jlenna.

NHayKTUBHOCTG. SIBIIeHHE CAMOMHIYKINHU. DIEKTPOABIDKYIAS CUIa CAMOUHTYKIIHH.

OHeprust MarHUTHOT'O TOJIS1 KaTYLIKH ¢ TOKOM.

ONeKTpOMarHuTHoE IoJe.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE TPHUMEHEHHE: TIIOCTOSHHBIE MAarHUTHI, 3JIEKTPOMAarHUTHI,
3NEKTPOABUTATENb, YCKOPUTENN 3JIEMEHTAPHBIX YAaCTHILl, HHIYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKIJIOHEHHUE JEKTPOHHOI'0 TyYKa MarHUTHBIM TOJIEM.

JIMHUM MHIYKOMHA MarHUTHOTO TOJIS.

B3aumozneicTBue 1ByX NPOBOAHUKOB C TOKOM.

Cuta Ammnepa.

[HeiictBue cuibl JIopeHLIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue 31eKTPOMarHiTHOM MHAYKIUH.

IIpaBuno Jlenua.

3aBUCHMOCTb IEKTPOJBIKYILEH CHIIBI HHAYKIMU OT CKOPOCTH U3MEHEHUSI MAarHUTHOT'O ITOTOKA.

SIBneHue caMOMHIYKLMH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi

W3ydeHne MarHUTHOT O MOJISI KATYIIKH C TOKOM.

HccnenoBanue feiicTBHUSA NOCTOSIHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBaHue sIBICHUS 31€KTPOMAarHUTHOW HHAYKIIHUH.

Pasgen 5. Koieoanus v BoJIHBI

Tema 1. MexanuuecKkue u 371eKmpomMazHumHsle Koneoanus

Komnebarensnas cucrema. CBoOomHBIE MexaHWMUYeckue Komebanms. [apmonmdeckune konebanus. I[lepwon,
4yacToTa, aMmIuuTyaa u ¢aza konebanuid. [IpyKWHHBIH MasTHHUK. MaTemMaTuveckuid MAasTHUK. Y paBHEHHE
TapMOHHYECKUX KonebaHuil. [IpeBparenue SHEpTUM IPU rapMOHUIECKUX KOIeOaHMX.

Konebarenpuerit xoHTYp. CBOOOIHBIE AJIEKTPOMArHMUTHBIE KOJIEOAaHUS B HICATFHOM KOIEOATEIThbHOM
KOHTYpe. AHAIOIHs MEXIY MEXaHHYECKUMH M DJIEKTPOMArHUTHBIMH KoneOanmsmu. @opmyna TomcoHa. 3akoH
COXpaHEeHHS YHEPTUHU B UICATbHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencraBnenne o 3aTyxalommXx KoleOaHWAX. BBIHYXICHHbIE MeXaHWMUecKHe Konebanus. PezoHaHC.
BrIHYXIeHHBIE 2JIEKTPOMArHUTHEIE KOIeOaHMUS.

[lepemennsrii Tok. CHHYCOUIANBHBINA TEPEeMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYIHOE U
JEUCTBYIONIEE 3HAUCHNE CHJIBI TOKA M HATIPSDKCHUSI.

Tpanchopmarop. [IponsBoacTBo, epenada u NOTPEOICHHUE IIEKTPUIECKOI YHEPTUH. JKOIOTHIECKHE PUCKHI
TIPH TIPOU3BOICTBE AIIEKTPOIHEPTUH. KyImbTypa HCIIONB30BaHUS SIICKTPOIHEPTHH B TIOBCETHEBHON YKU3HU.

TexHUYecKue yCTpOHCTBA M MPAKTHIECKOE MIPUMEHEHHE: YIIEKTPUIECKUN 3BOHOK, TEHEpaTop MEPEeMEHHOTO
TOKa, IMHAH JIEKTpoIIepe1ad.

Jemoncmpayuu

HccnenoBanne mapaMeTpoB KoeOaTENEHOM CHCTEMBI (TIPY)KUHHBIA WA MaTeMaTHICCKIUA MasTHHK).

HaGmonenue 3aTyxaromumx KoineOaHui.

HccnenoBanne CBOWCTB BBIHYXICHHBIX KOJICOaHMUIA.

Habmronenue pe3onanca.



CB0OOHBIE 3JIEKTPOMATHUTHBIE KOJIEOaHNSI.

OcuwutorpaMMbl  (3aBUCUMOCTH CHJIBI TOKAa W HAaNpsDKEHUS OT BPEMEHM) [UISL JIEKTPOMArHUTHBIX
KoJieOaHuH.

Pe3onaHc npu nocnenoBaTeNbHOM COEIUHEHUN PE3UCTOPA, KaTYIIKU HHAYKTUBHOCTH U KOHAEHCATOPA.

Mogens TMHUM TEKTPOIepenadn.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

HccnenoBanre 3aBUCUMOCTH IIEPHOA MaJIbIX KOJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH M Macchl Tpy3a.

HccnenoBanue mepeMeHHOro TOKa B LIEMM U3 MOCIEJOBATENBHO COENMHEHHBIX KOHIEHCATOpa, KaTyIIKU U
pes3ucropa.

Tema 2. Mexanuueckue u 31eKmMpoOMazZHUMHBLE 60JIHbL

MexaHnueckue BOJIHBI, YCIOBHUS pacnpocTpaHeHus. Ilepuosa. CKopocTh pacipoCTpaHEHUs U JJIMHA BOJHBL.
[onepeunsle u nponobHEIE BONHBL VHTEpdepeHus u nudpakiys MEXaHUIECKUX BOJIH.

3Byk. Cxopocth 3ByKa. ['pomkocTh 3Byka. BricoTa Tona. TemOp 3ByKa.

ONEeKTpOMarHuTHBIE BOJHBI. YCIIOBHS M3JIyU4EHHsI DJEKTPOMAarHUTHBIX BONMH. B3auMHas opueHTanus
BekTopoB E, B, V B anekrpomarauTHOW BoiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH: OTpPaKEHHE, MPENOMIICHHE,
nonsipusanyst, Audpakuus, nHTepdepeniys. CKopocTh 3JIEKTPOMAarHUTHBIX BOITH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IprMeHeHHe 3JIeKTPOMAarHUTHBIX BOJTH B TEXHHUKE H OBITY.

[IpuHIUIBI paAuoCBs3U U TeneBuAeHUs. Paguonokarus.

ONeKTpOMarHuTHOE 3arpsi3HEHUE OKpYXKaroIeil cpenbl.

TexHuueckue yCTpOWCTBA U NPAKTUUECKOE NPUMEHEHHE: MY3BbIKaJIbHbIE MHCTPYMEHTHI, YIbTPa3BYKOBas
JIMarHOCTHKa B TEXHUKE U MEAMIMHE, paJiap, paJHonpuéMHHUK, TENEeBU30p, aHTeHHa, TenedoH, CBU-meus.

Jlemoncmpayuu

OO0pa3oBaHue ¥ PacIIPOCTPAHEHHUE MMOTIEPEUHBIX U MPOIOIBHBIX BOJH.

Koneomomeecs Teno Kak HCTOYHHK 3BYKA.

HabnroneHne oTpaskeHust ¥ NpesTOMIICHUS MEXaHUYECKUX BOJH.

Habnronenue natepdepeHy 1 qudpakiuy MeXaHUIeCKUX BOJH.

3BYKOBOH pe30HaHC.

HaGumtonienue cBsi3u rpOMKOCTH 3BYKA U BBICOTHI TOHA C aMILUTMTYIOH U 4aCTOTON KOJIEOaHH.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)XKEHHUE, MPEIOMIICHHE, MOISIpH3alys, JUPPaKus,
uHTepd epeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsmonuHeiiHOE pacnpOCTpaHEHUE CBeTa B OJHOpPOAHOM cpexe. JIyd cBera.
ToyeuHbIil HICTOYHHK CBETA.

OrtpaskeHue cBeTa. 3aKOHbI OTpaXkeHUsI cBeTa. [locTpoeHne n300paskeHuil B INIOCKOM 3epKajle.

[Ipenomnenne cBera. 3akOHBI MpPENOMIICHUS cBeTa. AOCONIOTHBIM IOKazaTens mpernomseHus. llomHoe
BHYTpEHHee oTpaxkeHue. [IpeienbHbIi yrosl OJIHOr0 BHYTPEHHETO OTPasKeHHU.

Hucnepcus cBera. CloxHbIH cocTaB Oenoro cera. L[er.

Cobuparomiye 1 paccenBaromye JUH3bL. ToHKas auH3a. POKYCHOE paccTOSHUE M ONTHYECKas CHJIa TOHKOH
nmuH3bl.  [locTpoeHne u300pakeHU B COOMpAIOIIMX W pacceMBaromMXx JuH3ax. DopMyna TOHKOW JIMH3BL
VYBenuueHue, 1aBacMoe JIMH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonHoBas ontrka. Matepdepenist cBera. KorepeHTHbIE HCTOUHUKH. Y CIOBHS HAOIOACHUSI MAKCUMYMOB U
MHHHUMYMOB B HHTEp()EPEHIIUOHHOH KapTHHE OT IBYX CHH()a3HBIX KOTePEHTHBIX UCTOYHHKOB.

Hudpaxuust ceera. Judpakunonnas pemérka. YcioBre HaOMOACHNS TJIaBHBIX MAKCUMYMOB TP TaICHUN
MOHOXPOMaTHYECKOT0 CBETa Ha JH(PPAKIMOHHYIO PELIETKY.

Ilonapuzauus ceera.

TexHudeckue ycTpoiicTBa M NPaKTHYECKOE INPUMEHEHHE: OYKH, Jyna, (horoammapaT, MPOCKIMOHHBIN
anmnapaT, MHKpPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, AN(PPAKIMOHHAS PEHIETKA, TTOISIPOH.

Lemoncmpayuu

[IpsamonmHeliHOE pacripocTpaHeHne, OTPAXKEHHUE U IIpeIoMIIeHHe cBeTa. ONTHYecKre TprHOOpEI.

ITonHoe BHYTpeHHEE OTpakeHne. MoIenb CBETOBOIA.

HccnenoBanne CBOHCTB H300paKEHUH B JTHMH3AX.

Monenn MUKpOCKOIA, TENECKOIA.

Habnronenue naTepdepeHIim cBeTa.

Habmonenue audpakuum cera.

Habmonenue aucnepcnu cBera.

ITonydeHue criekTpa ¢ HOMOUIBIO MPU3MBIL.

[Nomyuenne criekTpa ¢ TOMONIBHI0 AU()PAKIMOHHON PEIIETKH.

HaGmonenue nonspusaiym cera.

Yuenuuecxuit sxcnepumenm, nabopamoprule pabomoi



M3mepenue nokazaTesns NpesioMIICHUS CTEKIIA.
HccnenoBanue CBONUCTB H300paKCHUH B JTMH3AX.
Habnronenue mucriepcuu cBera.

Pa3gen 6. OcHOBBI cTIeUATIBHON TEOPHH OTHOCHTEJIBHOCTH
I'panynbl MpUMEHNMOCTH KiacCU4ecKod MexaHukH. IlocTymaTsl crenuaabHON TEOPUHM OTHOCHUTENIBHOCTH:
MHBapUAaHTHOCTb MOJYJNS CKOPOCTHU CBETA B BAaKyyMe, IPUHIIUIT OTHOCUTEIBHOCTH DMHIITENHA.
OTHOCHUTENBHOCTE OJJHOBPEMEHHOCTH. 3aMe/JIEHUE BPEMEHH U COKpaIlleHUE JJIUHBI.
OHeprus U UMILYJIbC PEATUBUCTCKOMN YacTUIIBI.
CBs13p MaccChl C 3HEPIrUeil U UMIYJIBCOM PENITUBUCTCKON YaCTHUIIBI. DHEPrHUs IOKOSL.

Pa3nen 7. KpantoBasi pusuka

Tema 1. Inemenmol KGAHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBs3u SHEPrHU (OTOHA C €0 YaCTOTOH. DHEPTHsi U UMITYIbC (PoTOHa.

OtkpoiTHe U uccnenoBanue Gorodddekra. Ompitel A. I'. CtoneroBa. 3akonbl porodddexra. YpaBHeHUE
OuHmTeiHa 11 poTodddekTa. «KpacHas rpanumna» Gporodddekra.

Hagsnenue ceera. Onbrtel I1. H. JIeOenera.

Xumuueckoe AeHCTBHE CBETA.

TexHu4eckue ycTpoiicTBa M IpakTHYECKOoe NMpUMeHeHHe: (OoTodNIeMeHT, (POTOIaTYHK, CONHeuHast Oarapes,
CBETOIHON.

Jlemoncmpayuu

®otoa(ddeKT Ha yCTaHOBKE C IIMHKOBOW TIACTHHOM.

HccnenoBanue 3akoHOB BHelHero Gpotoaddexra.

Cseroauos,.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopma mo paccesHuro o -yacTuil. [lmaHerapHas MOIEIb aToMa.
[octynatel bopa. Uznydenue u nornomnienne GOTOHOB MPHU MEPEX0E aTOMa C OJHOIO YPOBHSI SHEPTUU Ha JIPYro.
Bugs! ciektpoB. CrieKTp ypoBHEH 3HEpTuu aToMa BOAOPO/a.

Bonnosrlie cBoiicTBa yactui. Bomusl ae bpoitnsa. KopmyckyaspHoO-BOIHOBOH Ayau3M.

CrHoHTaHHOE U BBIHYKAECHHOE U3JTY4CHHUE.

TexHudeckue ycTpoWcTBa M NPAKTUUECKOE NPHUMEHEHME: CIEKTPaJIbHBIM aHaiu3 (CIEKTPOCKOI), Jasep,
KBaHTOBBII KOMIIBIOTED.

Lemoncmpayuu

Mopnens omnbiTa Pesepdopaa.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

Habnronenue nuHEHYaThIX CIIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi

Habnronenue nuHeH4aToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEPUMEHTHI, IOKa3bIBAIOIIUE CIOKHOCTh CTpPOEHUs sapa. OTKpHITHE paanoakTHBHOCTH. OTBITHI
Pesepdopaa mo ompeneneHno coctaBa paaroaKTUBHOrO m3nmydeHus. CBoOHCTBa anmbga-, 6eTa-, TaMMa-H3ITyIeHHUSI.
BrmsiHME paaroaKTHBHOCTH Ha JKUBBIE OPTaHU3MBIL.

OTkphITHE IPOTOHA U HelTpoHa. HykmonHas Monens sinpa [eiizenOepra—Banenko. 3apsin supa. MaccoBoe
4yuCIo sapa. M3otomnsl.

Anpda-pacran. DIeKTpOHHBIH W MO3UTPOHHBIA OeTa-pacmaj. 'amma-m3mydeHue. 3aKOH PaguOaKTHBHOTO
pacmana.

OHeprust CBSA3M HYKJIOHOB B siipe. SlnepHble cuibl. Jledekt Maccrr sapa.

SnepHble peakuuu. [leneHue u CUHTES saEp.

Anepupnit  peakrop. Tepmosmepsslii cuHTe3. I[IpoOmeMBI W TEPCIEKTHBBl SACPHOH SHEPTETHKH.
DKONOrM4IeCKUE ACTIEKTHI SIAEPHOIT SHEPTETHKH.

OnemeHTapHBIE YacTHIEL. OTKPHITHE TIO3UTPOHA.

Mertoap! HAOIIOACHNS ¥ PETHCTPALINH HJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3auMoeHCTBIs. ENMHCTBO (hr3HdIecKoi KapTHHBI MHUpa.

TexHUYECKHE YCTPOWCTBA M MPAKTHYECKOE MPUMEHEHHE: TO3UMETp, kKaMepa BUIIbCcOHa, SIEPHBINA peakTop,
aToMHas bomOa.

Jemoncmpayuu
Cu€T4rK HOHM3UPYOIIIX YaCTHII.
Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi



HccnenoBanne TpekoB yacTHil (110 TOTOBBIM (hoTorpadusm).

Pa3gen 8. DiieMeHTBI AaCTPOHOMHUH M ACTPOPU3NKH

Otansl pa3BUTUS acTpOHOMUH. [IpuKkiIanHOe 1 MEPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMUM.

Bupn 3Bé3naoro HeO6a. Co3Be3nust, sipKue 3BE3/IbI, INTAHETHI, MX BUANMOE JIBIDKEHHE.

ConHeuHas cuctema.

Connne. Conneynas axTUBHOCTb. Mcrounmk osHeprum ComHuma u 3BE3M. 3BE3AB,, UX OCHOBHBIE
XapaKTEepUCTUKU. JlnarpaMma «CHEeKTpalbHBIM KjJacCc — CBETUMOCTbY». 3BE3Ibl TJIaBHOW IOCIENOBAaTEIBHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTB» AJs 3BE3] TJIaBHOM IOCIENOBATENBbHOCTH. BHyTpeHHee cTpoeHue 3BE3N.
CoBpeMeHHBbI€ MIPECTaBICHUS O IPOUCX0XKACHUH U 3Bomonun ConHIa U 3BE3]1. DTaIbl )KU3HU 3BE3 .

Mneunsnii Ilyte — Hama [Mamaxtuxa. Ilonoxxenme u nBumxenue Connua B [NamakTuke. THNBI rajakTHK.
Pannoranaktuky u kBa3apsl. UEpHBIE IBIPHI B SIpax rajlakTHK.

Bcenennas. Pacmmpenue Bcenennoii. 3akon Xa0O6ma. Pas0Oeranne ramaktuk. Teopust bonpmoro B3psiBa.
PenukToBoe nznyuenue.

MacmrabHast ctpykTypa Beenennoit. Meraranakruka.

Hepeménnbie npo0ieMbl aCTpOHOMUH.

Yuenuuecxue nabnooenus

HaOGumtoneHust HEeBOOPY>KEHHBIM TJIa30M C HCIOJIB30BAHHMEM KOMITBIOTEPHBIX MPHIIOKEHUH ISl ONpeAeIeH s
TOJIO’KEHHs1 HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBbIE co3Be3usi CeBEepHOro MONYLIapHsS H SIPKHE
3BE31IBI.

Habnronenus B teneckon JIynsl, mwianer, Mieanoro [Tytu.

Oo6o0maroniee NOBTOpeHNe

Ponb ¢U3MKM M acTpOHOMHUHM B IKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIBLHOM W 3THYecKOH cdepax
JIEATENILHOCTH YeNIOBEKa, POjb M MECTO (PU3UKM M aCTPOHOMHHM B COBPEMEHHOW HAay4yHOW KapTHHE MHpPA, POIb
(u3nUecKoil TeOpuu B (POPMHUPOBAHUM TIPEACTABIICHHUH O (PU3HUUECKON KapTHHE MHUpPA, MECTO (HPU3NICCKON KapTHUHBI
MHpa B 00IIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUH O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

W3sydenne kypca ¢usuku 06a30Boro ypoBHi B 11 Kilacce OCyIIECTBISIETCS C y4ETOM COAEPIKATENbHBIX
MEXIPEAMETHBIX CBA3EH C KypcaMu MaTeMaTHKH, OHOJIOTUH, XUMHH, Teorpavy U TEXHOJIOTHH.

Meoicnpeomemnvie nonsamus, CBA3aHHbIE C W3y4EHHMEM METO/0B HAYYHOTO IO3HAHUS: SBICHUE, HAyIHBIN
¢axr, rumoresa, (u3HUecKas BENMYHMHA, 3aKOH, TEOpHs, HAOJIIOACHHE, HKCIIEPUMEHT, MOIEIMPOBAHHE, MOIENb,
H3MEpEHue.

Mamemamuxa: pelieHHe CUCTEMBl YpaBHEHUH, TPUTOHOMETPHYECKHE (DYHKIIMU: CHHYC, KOCHHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXJECTBO, BEKTOPbI M UX IPOEKIMH Ha OCH KOOPAMHAT, CIOKCHUE
BEKTOPOB, NPOU3BOAHBIC JJIEMEHTapHBIX (YHKLUUH, MPU3HAKH MONOOUS TPEyrOJIBHUKOB, ONpeleleHHe IUIOMIaIH
wiockux Guryp u oobéma Te.

buonoeusa: snexTpudeckue SBIEHHS B KHUBOM IpUpOAe, KojeOaTeldbHBIC INBIKEHHS B XKHBOH IPHUPOXE,
OIITHYECKHUE SIBJICHUS B )KUBOH IPUPOAE, IEHCTBHUE pauallii HA )KUBBIC OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJ, KPUCTAIIIMYIECKAsi CTPYKTYypa TBEPABIX Tel, MEXaHU3Mbl 00pa30BaHUs
KPUCTAJNIMYECKON PEIIETKH, CIEKTPAIbHbINA aHAJIN3.

leocpaghus: MarHUTHBIE TONIOCA 3€MJIM, 3aJIeKH MarHUTHBIX Pyd, (OTOChEMKA 3eMHOH IOBEPXHOCTH,
MIPE/ICKA3aHUE 3EMIICTPSCCHUH.

Texnonozusa: NUHUW BJIEKTpoOIEpenad, IeHepaTop MEPEMEHHOr0 TOKa, 3JIEKTPOABHIaTellb, WHIYKIIMOHHAS
medb, pagap, paIuonpuéMHUK, TEIEBH30p, aHTeHHa, TenedoH, CBY-mieus, MPOEKIINOHHbIN anmapaT, BOJIOKOHHAS
OIITHKA, COTHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI IO ®UBUKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeaMera «Pu3nka» Ha ypOBHE CpelHEro odmiero oodpa3zoBaHus (0a30BBI ypOBEHB)
JIOJDKHO OOECIICUUTh JOCTIKEHHE CICAYIOUIMX JTHYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00pa30BaTelbHBIX
pE3yabTaToB.

JJMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMSI ydeOHoro mnpenmera «®Du3MKa» JODKHBI OTpa)kaTh TOTOBHOCTh M
CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPCHHEH MO3UITUCH JTHYHOCTH, CHCTEMOU
LIEHHOCTHBIX OPHEHTALINH, MMO3UTHBHBIX BHYTPEHHHUX YOESKIEHHH, COOTBETCTBYIOIINX TPaIUIHMOHHBIM IIEHHOCTSIM
poccHiicKoro oOIIeCTBa, PACIIMPEHHE XKM3HEHHOTO OIBbITAa M OMbITa JEATEIBHOCTH B IIPOLECCE peallu3aluu
OCHOBHBIX HalpaBJIeHUHN BOCIIUTATEIbHOM NESTEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpaskaaHCcKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTh TPAXKTAHCKOW MO3UIMK OOYYArOIIerocss Kak aKTHBHOTO W OTBETCTBEHHOTO 4YileHa
poccuiicKoro ooIIecTBa;

NPUHATHE TPAJUIMOHHBIX O0IIEYEIOBEYECKIX I'yMAaHUCTHIECKUX M JIEMOKPATHUECKHX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B HWHTEpECaX TPaKIAHCKOro OOIIEeCTBA, y4acTBOBaTb B
caMOyTpaBlIeHUH B 00pa30BaTeNbHOM OpraHu3aliy;

yMEHHE B3aMMOJICHCTBOBATh C COLMAJIbHBIMU WHCTHUTYTaMH B COOTBETCTBHHM C HX OQYHKIMAMH U
Ha3HauYCHHUEM;

TOTOBHOCTb K T'YMaHUTAPHOM U BOJIOHTEPCKOM JESTEIbHOCTH;

2) maTpUOTHYECKOr0 BOCTIUTAHMSI:

c(OpMHUPOBAHHOCTH POCCUHCKOMN IPakJaHCKOW HICHTHYHOCTH, IAaTPHOTU3MA,;

HEHHOCTHOC OTHOWICHUE K TOCYAapCTBEHHLBIM CHUMBOJIaAM, JOCTHXKCHHUSIM pOCCHﬁCKHX y‘{éHI)IX B O6J'IaCTI/I
(U3MKH U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOr0 BOCIIUTAHMSI:

copMUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHUECKOrO TIOBEICHHS;

CIIOCOOHOCTh OLIEHMBATh CUTYalMIO M IPHHUMAaThb OCO3HAHHBIC PELICHHS, OPUEHTHPYSCh Ha MOpalbHO-
HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCIIE B AEATEIILHOCTH Y4EHOIO;

OCO3HaHME JIMYHOT'O BKJIa/1a B IOCTPOEHUE YCTOMYMBOro OyayIIero;

4) 3cTeTHYECKOro BOCIIUTAHMSI

JCTETUYECKOE OTHOIICHHWE K MHpY, BKIIOYas ICTETUKY HAy4YHOTO TBOPHYECTBA, HPHCYIIEro (u3mueckoi
HayKe;

5) TpynoBOro BocnuTaHus:

HHTEpeC K pa3iuyuHbIM cdepam npodecCHOHaIbHON NeATeIbHOCTH, B TOM YHCIIE CBS3aHHBIM C (DU3HKOH M
TEeXHUKOH, yMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOpP Oyaymieil mpodeccMn M peaau3oBHIBaTH COOCTBEHHBIE
JKU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 00JacTH (DU3UKHM HA TPOTSDKEHUHU BCEi
JKU3HH;

6) PK0JIOrHYeCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh HKOJIOTHYECKOM KYIBTYPhI, OCO3HAaHHE TIJI00AIBHOIO XapakTepa 3KOIOTHMYECKUX
mpobiem;

IJIAHUPOBAHUE U OCYLIECTBJICHUE AEHCTBUM B OKpYXKAIOLIEH Cpele Ha OCHOBE 3HAHMS LieJIed yCTOMYHUBOIO
Pa3BUTHS YEIIOBEYECTBA;

pacIupeHHe OmbITa AEATENBHOCTH 3KOJIOIMYECKOM HANpaBICHHOCTH Ha OCHOBE MMEIOINMXCSA 3HAHUU IO
¢busmke;

7) HeHHOCTH HAYYHOIO MO3HAHUS:

c(OpMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHUTHS (hru3mdecKon
HayKU;

OCO3HaHME IIEHHOCTH HAYYHOH JEATENbHOCTH, TOTOBHOCTH B MPOIECCE M3YUCHMS (PM3MKU OCYIIECTBIATH
IIPOEKTHYIO U UCCIIEAOBATENLCKYIO AEATENBHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHBIC YHUBEPCAJIbHBbIC y4eOHbIe AeiiCTBUS

Ba3zoBble oruyeckue AeiicTeus:
CaMOCTOSITETBHO (POPMYITUPOBATH U aKTYaIM3UPOBATH MIPOOIEMY, pacCMaTpHBaTh €€ BCECTOPOHHE;
OIIPENIEIIATh LIENH AESITEIbHOCTH, 3a4aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTHKEHUS;



BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTHUBOPEU NS B PACCMATPUBAEMBIX (PU3NUECKHX SBIICHUSX;

pa3pabaTelBaTh IUIAH pEHIEHHWs NpoOJeMbl C y4ETOM aHajiM3a HWMEIOIIMXCS MaTepHajbHBIX H
HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESTEIbHOCTb, OLIEHUBATh COOTBETCTBHE PE3YAbTATOB LENSM, OLIEHUBATH PUCKH
MOCTIECTBUN AEATEIBHOCTY;

KOOPJIMHUPOBAaTh W BHINOJHATH PabOTy B YCIOBHSAX pPEANTBHOTO, BUPTYaJBHOTO M KOMOMHHUPOBAHHOTO
B3aUMOJICICTBHS;

pa3BUBATh KPEaTUBHOE MBIIIICHUE TIPH PELICHUH )KU3HEHHBIX ITPOOIIEM.

Ba3zoBble ncciieoBaTeIbCKAE JeCTBHS

BJIQJIETh HAYYHOU TEPMUHOJIIOTHEHN, KITFOUEBBIMU MOHATUSIMH ¥ METOIaMH (DPU3UUECKOH HAYKH;

BJIAJIETh HAaBBIKAMH Yy4eOHO-HMCCIIEIOBATENILCKOH W MPOEKTHOW JIEITENLHOCTH B 00JacTH  (DU3UKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENIEHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4d (PU3NUECKOTO CONlepIKaHus,
MIPUMEHEHHIO PA3IMYHBIX METOJIOB ITO3HAHHUS;

BJIAJIETh BUJAMHU JEATEIHHOCTH IO MOJYYEHHIO HOBOTO 3HaHHS, €0 WHTEPHPETALUH, NPeoOpa3oBaHUI0 U
MIPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX CUTyalusX, B TOM YHCIE NPU CO3JaHWM Y4eOHBIX NPOEKTOB B 00JacTH
bu3nKH;

BBISIBJIATh ITPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJH3UpPOBaTh 3aJady, BBIIBUTATh I'MIIOTE3Y €€ pelIeHus,
HAXOIUTh apryMEHTHI AJIS 10Ka3aTeIbCTBA CBOUX YTBEPKICHUH, 3a71aBaTh MapaMeTphl U KPUTEPHH PELICHNUS;

aHAJIM3UPOBaTh TMOJMYyYEHHbIE B XOJAE pEIIEHHs 3aJauyd pe3yabTaTbl, KPUTHYECKH OLIEHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHNE B HOBBIX YCIOBUSX;

CTaBUTh M (OPMYIUpPOBATH COOCTBEHHBIE 3aJlaud B 00pa3oBaTEIbHOW JESTENBHOCTH, B TOM YHCIE TNpPHU
U3y4eHUH (QU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OLIEHHBATh IPUOOPETEHHBIHN OIbIT;

YMETh NEPEHOCUTL 3HAHUS T10 d)I/ISI/IKe B IPAKTUYECKYIO 06J'laCTI) KUBHCIACATCIIBHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX NMPEIMETHBIX 00JIacTel;

BbIABUTaTb HOBBIC UACHU, TPEAJIaraTb OPUTHHAIBHBIC TOAXO0AbI U PEIICHUA,

CTaBUThb l'lpO6.]'IeMbI U 3a1a44, JOIYCKaroIUe aJIbTCPHATHUBHBIC PCIICHU .

PaGora ¢ undopmanmeii:

BIIaJETh HABBIKAMM IONydeHUs HMH(OpMarmy (U3NUECKOTO CONEp)KAaHHS M3 HCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOATENBHO OCYLIECTBIATh MOMCK, aHAlIW3, CHCTEMaTH3alMI0 W HHTEPIpPETaluio MHPOpMAaLUK pa3INYHBIX
BUJIOB 1 (H)OPM IIPEICTaBICHUS;

OLICHMBATh JOCTOBEPHOCTH HH(OpMALHH;

HCIIOJIB30BaTh CPEACTBA MH(POPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B PEIICHUHM KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX U OpPraHU3ALMOHHBIX 3a/1ad C COOMIOAEHIEM TpeOOBaHUI SPrOHOMHUKY, TEXHUKH O€30MacHOCTH,
THTHUEHBI, pecypcocOepexeH s, TPABOBBIX M ATHYECKUX HOPM, HOpM HH(OPMAIMOHHON 6e30IIaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NUECKOr0 COAEPKAHMS B Pa3INUHbIX (hopMaTax ¢ y46TOM Ha3HAUYSHUs HHGOpMAIUH U
LieJIeBOH ayUTOPHUH, BEIOMpAst ONTHMAIIBHYIO (OPMY MPEICTABICHNS U BU3yaIU3alUH.

KoMMyHHKATHBHBIC YHHBepcATbHbIe YueOHbIC NelicTBHS:

OCYILIECTBIIATE OOIIEHNE Ha YpOKaxX (DM3HKU U BO BHEYPOUHOH AEATEIHHOCTH;

pacno3HaBaTh NPEANOCHIIKH KOH(IMKTHBIX CUTyaluil U cMsrdaTh KOHQIUKTHL;

Pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHMS C UCTIOIB30BAHUEM S3bIKOBBIX CPEJICTB;

MIOHUMATh U UCIOJIB30BATh MPENMYIIECTBA KOMaHIHOW 1 MHANBUyaIbHON padoTHI;

BEIOMPATh TEMAaTUKy W METONBI COBMECTHBIX NEHCTBUI C Yy4ETOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH
Ka)JIOT0 WICHA KONJIEKTUBA,;

NIPUHUMATh IIEJTM COBMECTHOM JIEATENbHOCTH, OpPIaHW30BBIBATh M KOOPIWHMPOBATH JEHCTBHA IO €&
JNOCTIDKEHHIO: COCTaBIATh IDIAH JEWCTBUMA, PACIPEnNeNsiTh PONd C y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh
pe3ynbTaThl COBMECTHOI paboTHI;

OIICHMBATh Ka4deCTBO CBOEr0 BKJIAJAa M KaKIOr0 YYAacTHMKA KOMAaHABl B OOMmUWil pe3ynbTar Io
pa3paboOTaHHBEIM KPUTEPHUSIM;

MpeAyaraTb HOBBIE IPOEKTHI, OLECHUBATh HIECH C IO3MIUHM HOBHU3HBI, OPUTMHAIBHOCTH, MPAKTUIECKOH
3HAYNMOCTH;

OCYIIECTBIISITH TIO3UTUBHOE CTPATETHYECKOE MOBEACHNUE B PA3IUYHBIX CHUTYAIHX, IPOSBIATH TBOPUECTBO U
BOOOpaxkeHHe, OBITh HHUITMATUBHBIM.

PeryasiTuBHbIC YHUBepCAJIbHbIC y4eOHbIe AeiiCTBUS
CamoopraHu3anus:
CaMOCTOSITETIHHO OCYIIECTBIIATh ITO3HABATENbHYIO JESATENBHOCT B 00NacTH (U3WKM M ACTPOHOMUH,
BBISIBIISITH IPOOJIEMBI, CTAaBUTD B ()OPMYIHPOBAThH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSATEIIPHO COCTaBIISITh IUIAH PEIICHHUS PACYETHBIX W KAYECTBCHHBIX 3aJ1ady, IUIaH BBINOJIHCHUS
MPAKTHYECKOW pabOThI ¢ Y4ETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTCHU;

JIaBaTh OLICHKY HOBBIM CHTYaIIUsIM;

pacIIUpsITh paMKH y4eOHOTO MPeIMeTa Ha OCHOBE JIMYHBIX TPEINOYTCHHUI;

JieNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILCHHE;

OLICHMBATh IPHOOPETEHHBIH OIBIT;

CIIOCOOCTBOBATH (POPMUPOBAHHUIO M MPOSIBICHUIO YUK B 00JIACTH (PU3UKH, TIOCTOSIHHO TTOBBIIIATH CBOM
00pa3oBaTeNbHBIA U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, IMOIMOHATbHBII HHTEJJIEKT:

JIaBaTh OIICHKY HOBBIM CHTYallMsiIM, BHOCHTb KOPPEKTHBBI B [EATENBHOCTb, OICHHBATH COOTBETCTBHE
PE3yIbTATOB LENISM;

BJI4JICTh HABBIKAMH MMO3HABATEIBHOH PEIICKCHH KaK OCO3HAHMS COBEPIIIAEMbIX JCHCTBUI U MBICIHTENbHBIX
MPOIIECCOB, UX PE3YJABTATOB U OCHOBAHH;

HCIIONB30BaTh PUEMBI PeIICKCHH JUTS OLICHKH CUTYaIlHH, BEIOOpa BEPHOTO PEIICHHS;

YMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHHUSI [0 UX CHIDKCHHIO;

OPUHUMATh MOTHBBI U aPTYMEHTBI IPYTUX MPH aHAITH3E PE3YIIbTATOB JeATEILHOCTH;

OpPUHUMATh ce0sl, MOHUMAsi CBOU HETOCTATKH M JOCTOMHCTBA,;

OPUHUMATh MOTHBBI U aPTYMEHTBI IPYTUX MPH aHAITH3E PE3yIIbTATOB JeATEIbHOCTH;

NpH3HABATH CBOE MPABO U MPABO JPYrUX Ha OIIHOKH.

B npoiiecce TOCTHXEHHUS TAYHOCTHBIX PE3YIBTATOB OCBOCHUSI MPOrPAMMBbI 10 (DH3HKE VIS YPOBHS CPEITHETO
obmiero 00pa3oBaHHs y OOYYArOLIMXCS COBEPIICHCTBYSTCS SMOIMOHATBHBIN HMHTEIUICKT, MpPEInoIaratoinii
¢(hOPMHPOBAHHOCTE:

CaMOCO3HAHMS, BKJIIOYAIOIIETO CIHOCOOHOCTh MOHMMATh CBOE OMOIHOHAIBHOE COCTOSHHE, BHICThH
HaIpaBJIeHUsI Pa3BUTHsI COOCTBEHHOM AMOIMOHATIBHON c(hepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpETYJIUPOBAHUs, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPHHHMATh OTBETCTBEHHOCTh 3a CBOE
IOBCIICHUC, CHOCO6HOCTB aJlalTUPOBATECA K OMOIMOHAJIBHBIM M3MEHCHUAM U TIPOSABJIATH FI/I6KOCTI), 6LITI)
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAIOIIEH CTpeMJICHHE K JOCTIDKCHHIO LMW M YCIeXy, ONTHUMHU3M,
WHULIMATUBHOCTD, YMEHHE JEHCTBOBATh HCXOS M3 CBOMX BO3MOXHOCTEI;

SMIIATUH, BKIIOYAIONMIEH CIOCOOHOCTh IOHMMATh SMOLMOHAJIBHOE COCTOSIHHE IPYIuX, YYWUTHIBATh €ro Mpu
OCYIIECTBIICHUH OOLIEHHs, CHOCOOHOCT K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOIINX CIHOCOOHOCTh BBICTPAWBATh OTHOIICHUS C APYTUMH JIIOABMH,
3a00THTHCS, POSIBIISITh MHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K konny oOyuenuss B 10 kiiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa)kaTh
c(OPMHUPOBAHHOCTh y OOYUAIOIINXCSI YMEHHA:

JEMOHCTPHPOBATH Ha MPUMEpax poiib U MecTo (GU3MKK B (POPMHUPOBAHMH COBPEMEHHOW HAay4HOH KapTHHBI
MHpa, B pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTUM, B MPAKTUUECKOHN EATENbHOCTH JIFOIEH;

YUHUTHIBATh TPAHULBI IPUMEHEHHS M3YYEHHBIX (QU3MUYECKHX MOjenel: MaTepuaibHas TOYKa, HHEpLUaIbHAs
cucreMa oTcuéra, abCOOTHO TBEPAOE TENO, MCaTbHBIN Ta3, MOJCIH CTPOCHHUS Ta30B, )KUIKOCTEH M TBEPIBIX TET,
TOYEYHBIH AIIEKTPUYECKUH 3aps IPH PeIeHHH (U3NYEeCKHX 3a1ad;

pacno3HaBaTh (U3MYECKUE SIBICHHS (IPOLECCHl) M OOBACHATH MX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KHUHETHIECKOH TEOPHH CTPOCHUSI BEIIECTBA M 3JIEKTPOAMHAMHKN: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
MIPSAMOJIMHEWHOE JIBIJKEHHE, CBOOOAHOE MaZeHNE TeN, ABWKECHHE MO OKPYKHOCTH, MHEPIHS, B3aUMOJICHCTBHE TEl,
b dy3us, OpOyHOBCKOE IBMKEHUE, CTPOSHUE KUAKOCTEH H TBEPIBIX Tell, H3MEHEeHHe 00bEMa Tell IpH HarpeBaHUH
(oxmaxneHnu), TEIUIOBOE pABHOBECHE, WCIApeHWE, KOHJICHCAIWS, IUIAaBJICHHWE, KpPUCTAJUIM3ALMs, KHIICHUE,
BI@&KHOCTh BO3[yXa, IOBBIIICHWE [aBICHHUA Tra3a IIPH €ro HAarpeBaHWM B 3aKPBITOM COCYZE, CBA3b MEXKAY
rapaMeTpaMH COCTOSIHUSI T'a3a B U30MpOIeccax, JIEKTPU3aAIHs Tell, B3aUMOICHCTBUE 3apsI/IOB;

OMNHMCHIBATE MEXAHWYECKOE [BIDKCHNE, WCIONb3yd (DM3MYECKHe BEJIMYMHBI: KOOpPAWMHATA, IIyTh,
TepeMeIeHne, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa, UMITYJIbC Tela, KMHETHYeCKast SHEPIHs, MOTCHIHATbHAs
SHEPrHs, MEXaHWdecKas paboTa, MEXaHWYECKas MOIIHOCTh; MPU OMMCAHUH IIPABWIBHO TPAKTOBATH (YM3MUIECKHH
CMBICIT HCIIONIB3YEMBIX BEIUYMH, WX OOO3HAYEHWSI M €AWHHIBI, HaXOAWTh (DOPMYIBI, CBS3BIBAIOIINE IAHHYIO
(U3MYECKYIO BEIMYMHY C APYTMMH BETHIHHAMH;

OIMCHIBATh M3YYCHHBIEC TEIUIOBHIE CBOWCTBA TEJ M TEIJIOBBIC SIBIICHHUS, MCHONB3Ys (PM3UUCCKHUE BEITMUMHBL:
JaBliCHWE Tasza, TEMIeparypa, CpemHsAs KHHETHYecKass DJHEPrHsi XaOTWYECKOro IBIDKCHHS  MOJIEKYJ,
CpelHEeKBaApaTHIHAs CKOPOCTh MOJIEKYJI, KOJINYECTBO TEIUIOTHI, BHYTPEHHS SHEprus, pabora ra3a, KodQQHUIHEeHT
TIOJIE3HOT'0 JCHCTBUSI TEIJIOBOTO JIBUTATENsI; TPH OMNHWCAaHWH TPABWIBHO TPAKTOBATh (M3WYECKHH CMBICTT



WCIIONIb3yEMBIX BEJMUMH, MX 0003HAUYEHHS U €AWHHIBI, HAXOIUTH (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMH BEINUNHAM;

ONMCHIBATh M3YYCHHBIE JJIEKTPUYECKHE CBOICTBA BEUIECTBA M JJIEKTPHUUYECKHE SBJICHUS (TPOIECCHI),
WCTIONB3Ys (PU3UIECKUE BETMINHBL: 3JIEKTPUIECKUH 3apsiJl, IEKTPHUECKOE T0JIe, HANPSHKEHHOCT OIS, TTOTeHINAT,
Pa3HOCTh MOTEHIMAJIOB; MPU ONMMCAHUH MPABWIBHO TPAKTOBATh (PM3MUYECKUIA CMBICI HCIIONB3YEMBIX BEIHYHH, HUX
0003HAUEHHSI W EAWMHHIBI; YKa3blBaTh (POPMYINBI, CBSA3BIBAIONINE JAHHYIO (H3MUYECKYIO BEIMYHHY C JPYTUMH
BEINYNHAMU;

aHAJIM3UPOBATh (DM3HUYECKHE MPOLECCHl W SIBICHUS, UCIONB3Yysl (U3MYECKHE 3aKOHbI W TPHHIUIBL 3aKOH
BcemupHoro tsarotenus, |, 11 u 111 3axons1 HeroToHa, 3aKoH coxpaHeHHss MEXaHUYECKOH SHEPTHH, 3aKOH COXPaHEHHS
UMITYJIbCa, TPUHIMUIT CYIIEPIIO3HIMY CHJI, IPUHIUII PAaBHOIPABUS MHEPIHAIBHBIX CHCTEM OTCUYETa, MOJEKYISIpPHO-
KWHETUYECKYIO TEOPHIO CTPOEHHS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEeJHEH KMHETHYECKOW DHEPTHU TETUIOBOTO
JBIDKEHUsI MOJIEKYNl C aOCONIOTHOM TemIepaTypoi, TepBbIii 3aKOH TEpMOAMHAMHKH, 3aKOH COXpaHEHHS
QJIEKTPUYECKOTO 3apsijia, 3akoH KyioHa, NpW 3TOM pasiuyaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTH4ecKOoe BEIpa)KEHNE U yCIIOBUS (TpaHHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TPHHIUIBI JEHCTBHS MAalIMH, TPHOOPOB M TEXHUYECKHX YCTPOWCTB; pa3inyaTh
YCIIOBHS UX 0€30IaCHOI0 MCIIOJIb30BaHMS B IIOBCETHEBHOM )KU3HMY;

BBITIOJHATD DKCHEPUMEHTHI 10 HCCIIEOBAHUIO (DM3MYECKUX SIBICHWUH M IPOIECCOB C HCIOIb30BaHUEM
NPSMBIX W KOCBEHHBIX HW3MEpPEHWH, TpH 3ToM (OpPMYyIHpOBaTh NpoOIeMy/3amadyy M THUIOTE3Yy Yy4eOHOro
9KCIIEPUMEHTa, COOMpATh YCTAHOBKY M3 MPEAJIOKEHHOT0 O0OpYIOBaHMS, IPOBOAUTH ONBIT U (HOPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBIISTH MPSMbIE U KOCBEHHBIE U3MEPEHUST (PU3NUECKHUX BEJIMYUH, ITPU ATOM BBHIOMPATH ONTHMabHBIN
Croco0 U3MEPEHUst U MCIOJIb30BATh M3BECTHBIE METO/BI OIIEHKH MOrPEIIHOCTEH N3MEpPEeHU;

HCCJIEA0BATH 3aBUCUMOCTU MEXKIY d)I/ISI/I‘-IeCKI/IMI/I BEJIMYMHAMM C UCIOJIB30BaAHHUEM TTPAMBIX H3MepeHHﬁ, npu
9TOM KOHCTPYHUPOBaTh YCTaHOBKY, (PMKCHPOBATh PE3YNbTAThl MOJTYYEHHOW 3aBHCUMOCTH (DM3MUYECKHUX BEIUYUH B
BUJEC Ta6J'II/IL[ n T’pa(bI/IKOB, J€JIaTb BBIBOJBI I10 pE3YyJIbTaTaM HCCIECAOBAHUS,

coOnronaTh mpaBwiia Oe€30MacHOro Tpy/Aa INpH TPOBEJCHWM HCCIEAOBAHUA B paMKax y4eOHOro
9KCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATENbCKOM M TPOEKTHOM JEATENBHOCTH C HCIIOIb30BAHHEM H3MEPHTEIbHBIX
YCTPOWCTB U J1aOOPaTOPHOro 000PYIOBAHHMS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOW (DM3MYECKOH MOMIENBI0, HUCIONB3Yyd (M3MYECKHE 3aKOHBI H
NPUHIIMIIBI, HAa OCHOBE aHaJM3a YCIOBHSA 3a/1a4H BHIOMPATh (PU3MUYECKYIO MOJIETb, BEIACTATh (PU3MUECKHE BETHYNHBI
U (GopMyJIbl, HEOOXOAUMBIE I €€ PEIICHNs, IPOBOIUThL PacUEThl U OLEHUBATh PEabHOCTh MOTYYEHHOTO 3HAUCHHS
(bu3MUECKOli BETUUMHBI,

pelaTh KauyecTBEHHbIE 3aJadi: BBICTPAWBATh JIOTMYECKH HENPOTHBOPEUMBYIO LIEMOYKY PACCY)KACHHH C
OIIOPOH HA U3Y4ECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH M (PHM3UYECKHE SBICHUS;

UCIIONB30BaTh IPH PEIICHUH Y4eOHBIX 3aad COBpPEMEHHBIe MH(OPMAILMOHHBIE TEXHOJOIMU IUIS ITOMCKA,
CTPYKTYPHPOBAHHUs, HHTEPIPETALMH U TPECTaBIeHHs y1eOHOH 1 HayYHO-IIONMYJIIPHON HH(OpPMAIH, TONTydeHHOH
U3 Pa3IMYHBIX UCTOYHHUKOB, KPUTHYECKH aHAJIU3UPOBATh IMOIy4aeMyro HH()OPMAIIHIO;

NPUBOIUTE IPHMEPHI BKIIAAA POCCUICKUX U 3apyOeKHBIX yYEHBIX-(DU3NKOB B Pa3BUTHE HAYKH, OOBSICHEHHE
MPOLIECCOB OKPY)KAIOLIEro MUPa, B Pa3BUTUE TEXHUKU U TEXHOJIOTHIl;

HCIIONB30BaTh TEOPETHYECKHE 3HAHUS 110 (DM3HKE B ITOBCEIHEBHOM KU3HM Ul obecriedeHus 0e30IMacHOCTH
IpH o0paleHuH ¢ MPUOOpaMU M TEXHUYECKUMHU YCTPOWCTBAaMH, U1 COXPAHEHHUS 30POBbS U COOJIONCHUS HOPM
9KOJIOTMYECKOr0 OBEJCHHS B OKpYKaroLIel cpere;

pabGoTaTh B TpyHIe C BBINONHEHHWEM pa3lMYHBIX COLMAJBHBIX pOJIEH, IUIAHHUPOBAaTh pabOTy TIPYIIIBL,
paLMOHAIBHO paclpenessTh 00sS3aHHOCTH M IUIAHUPOBATh NEATENFHOCTh B HECTAHAAPTHBIX CHTYalUsX, aJleKBaTHO
OLICHUBATh BKJIAJ] KQKIOT0 U3 YYaCTHUKOB I'PYIIIEI B PEIICHHE pacCMaTPHUBAaEeMON IIPOOIIEMBI.

K xoHmy obywenus B 11 KJacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOIDKHBI OTpaXkaTh
c(hOPMHUPOBAHHOCTE y O0YJAFOIINXCS YMEHHIA:

JEMOHCTPHPOBATh Ha MPUMEpax poiib U MecTo (GU3NKK B GOPMHUPOBAHMH COBPEMEHHOW HayYHOH KapTHHBI
MHpa, B Pa3BUTHHA COBPEMEHHON TEXHMKH M TEXHOJIOIMM, B MPAKTUYECKOW NEATEIBHOCTH JIOACH, LETOCTHOCTh U
eIMHCTBO (PM3NYECKON KaPTUHBI MHPA;

VUYHUTHIBATH TPAHHLBI IPUMEHEHUS] H3yYeHHBIX (PU3NUECKHX MOJEeH: TOYSHHBIN dJIeKTPHYCSCKUN 3apsi, JTyq
CBeTa, TOYCYHBIH HCTOYHUK CBETA, SiIEpHAs MOIENb aToMa, HyKJIOHHAas MOJENb aTOMHOTO spa IpH PELICHHUH
(u3nIecKux 3a/1a4;

pacmo3HaBaTh (QpU3MUECKHE SBICHUS (IIPOIECCH) U OOBACHATH WX Ha OCHOBE 3aKOHOB SJIEKTPOIMHAMUKA U
KBAaHTOBOH (DM3UKH: IJIEKTPHUIECKas! MPOBOJAUMOCTD, TEIIOBOE, CBETOBOE, XUMHIECKOE, MAarHUTHOE ACHCTBHS TOKa,
B3aMMO/ICHICTBHE MarHUTOB, 3JIEKTPOMArHUTHAS MHAYKIMS, ISHCTBHE MarHUTHOTO IMOJISI HA TMPOBOAHUK C TOKOM U
JBIDKYIIUICS 3apsf, OJJIEKTPOMAarHWTHbIE KojeOaHWs WM BOJHBL, NPSMOJIMHEHHOE pacHpOCTpaHEHHWE CBETa,
OTpakeHHe, TpeJoMIIeHHe, UWHTepepeHys, Anpakous ¥ HONApH3alUs CBeTa, JWCIEPCHs  CBeTa,
(doroanexrpudeckuii d3Pdext (PoTorddeKT), CBEeTOBOE NaBICHHE, BOSHUKHOBEHHE JHHEHUATOrO CIIEKTpa atoMma
BOJIOPO/Ia, €CTECTBEHHASI M NCKYCCTBEHHAS PaIMOaKTHBHOCTD;



ONKCHIBATh HM3YYCHHBIC CBOMCTBA BEIIECTBA (QIICKTPUYCCKHE, MATHUTHBIC, ONTHYECKUE, SICKTPHUYCCKYHO
MPOBOJIMMOCTh Pa3IMYHBIX CPENl) U DJICKTPOMATHUTHBIC SBJICHHUS (IPOLIECCHI), UCTIONB3YsS (HU3MIECKUE BETUYHHBL:
SNIEKTPUYECKUIA 3apsf, CUIIa TOKa, OJJICKTPUYECKOE HAMpPsDKCHHE, JIICKTPUYECKOE COMPOTUBIICHUE, Pa3HOCTh
MOTEHIIHAJIOB, AJIEKTPOJBIKYIIAS CHia, paboTa TOKa, HHIAYKIMS MarHUTHOTO MO, ciiia Ammepa, cwia JlopeHna,
WHIYKTUBHOCTh KATYIIKH, DHEPTUs 3JCKTPHYCCKOr0 M MArHUTHOTO TMOJEH, MepHoJ M 4YacToTa KoJicOaHWi B
KOJIe0ATETIbHOM KOHTYpE, 3apsii M CWIa TOKa B TIPOLECCe TaPMOHMYECKUX 3JICKTPOMATHUTHBIX KOJIeOaHWUH,
(OKyCHOE PACCTOSHUE M ONTHYECKAs CHJa JIMH3bL, TPH ONHMCAHHU MPABHIBHO TPAKTOBATh (PU3UUCCKUH CMBICT
HCTIONB3YEMbIX BETMYMH, UX 0003HAYCHUS U CIUHUIIBI, YKAa3bIBaTh (POPMYIIBI, CBA3BIBAIOLINE TAHHYIO (PU3UUECKYIO
BEIIUYKMHY C APYTHMH BEIUYHHAMU;

OTKCHIBATh U3YYCHHbBIC KBAHTOBBIC SBICHHUSI M MPOLECCHI, HCIOMb3Yys (PU3UUCCKUE BEIUYHHBL CKOPOCTh
SNIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJNHBI M YacTOTa CBETa, SHEPrHs M UMIYIbC (OTOHA, MEpHO] Mojiypachana,
SHEPIHsl CBA3U ATOMHBIX Si/Iep, P OMUCAHUH MPABHJIBHO TPAKTOBATH (PU3NUESCKHNA CMBICIT HCIIOIb3YEMbIX BEITHUKH,
uX 00O3HAYCHUS W CIUHUIIBI, YKa3bIBaTh (HOPMYIBI, CBA3BIBAIONINE JAHHYIO (DU3MYECKYIO BEJIMYUHY C IPYTHMH
BEJTMYMHAMH, BBIYUCIIATH 3HAUCHHE (PU3HUECKON BEITUYHHBI;

AHANMU3UPOBATh (DU3MUYECKUE MPOLIECCHI U SIBJICHHS, UCTONB3YsS (PU3HYECKHUE 3aKOHBI W TPUHIHUIBL 3aKOH
OMa, 3aKOHBI TOCIIEOBATEIFHOTO W MAapaiebHOrO COCIMHEHHUS MPOBOMHHUKOB, 3akoH JIkoyms—JleHna, 3aKoH
SIIEKTPOMATHUTHON HMHAYKIUH, 3aKOH MPSMOIMHEHHOrO pACIpOCTPAHCHHS CBETa, 3aKOHBI OTPAXKCHHUs CBeTa,
3aKOHBI TIPEJIOMJICHHS CBETa, ypaBHeHHWe OifHimTeitHa mis (orodddekra, 3aKOH COXpaHEHUS SHEPTHU, 3aKOH
COXpaHEHHs HMITYJIbCa, 3aKOH COXPAHEHHS JIICKTPUUECKOrO 3apsija, 3aKOH COXPAaHCHHS MacCOBOIO HYHCIA,
noctynaTtel bopa, 3aKOH PajMOaKTHBHOTO pacraja, MPU 3TOM Pa3invaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOe BhIPAKEHUE U YCIIOBUS (TPAHHUIIBI, 00IACTH) TPHUMEHUMOCTH;

OMpe/eTIATh HAMPABJICHHE BEKTOpA MHIAYKIIMH MArHUTHOTO TOJS MPOBOJHHKA C TOKOM, CHIIBI AMIepa W
cunbl JlopeHia;

CTPOUTH U OIMKCHIBATH M300pasKeHHUE, CO3/[aBAEMOE IUTOCKHM 3ePKalioM, TOHKOH JIHH30;

BBITIOJTHATh JKCIIEPUMEHTHI MO HCCICIOBAHUIO (PU3UUCCKUX SBICHHH W TPOIECCOB C HCIOIb30BAHHEM
OpSMBIX ¥ KOCBEHHBIX HW3MEPEHWH: TpH 3ToM (OpMYJIHPOBaTh TNpoOJIeMy/3amadyy M THUIOTE3y y4eOHOTo
9KCIIEPUMEHTa, COOMPATh YCTAHOBKY W3 MPEMIOKEHHOrO 00OpYIOBaHHS, MPOBOMUTH OMBIT M (HOPMYIHPOBATH
BBIBOJIB;

OCYLIECTBILITh MPSIMbIE M KOCBEHHBIC M3MEPCHUs (HH3NUESCKUX BEIUYHH, IIPH ITOM BBIOMPATh ONTHMAIbHBIN
Cr1oco0 U3MEpEeHHs U HCIOIb30BaTh N3BECTHHIC METOBI OLICHKHU OTPELIHOCTEH N3MEPCHH;

HCCIICA0BATh 3aBHCUMOCTU (H3UYECKHX BENHYMH C HCIIOJIb30BAHHEM IMPSMBIX H3MEPCHHIl: MPU 3TOM
KOHCTPYHPOBAaTh YCTAHOBKY, (DMKCHPOBATh PE3yIbTaThl MOJYYCHHOW 3aBHCHMOCTH (H3UYCCKHX BEIUYMH B BUIC
TabuHI U rpadMKoOB, JENaTh BBIBOIBI [0 PE3YJIbTATAM HCCIICIOBAHHS;

cobmonaTh MpaBHiIa OE30IacHOro Tpyda IpH IPOBEIACHHH HCCIEIOBAaHMH B paMKax y4eOGHOro
IKCIIEPUMEHTa, y4eOHO-UCCICAOBATEIbCKOH U INPOSKTHOW MAEITENPHOCTH C HCIIOJIb30BAHHEM H3MEPHUTEIbHBIX
YCTPOMCTB U 1ab0paTOPHOro 000PyI0BaHUS,

pemats pacuéTHbIe 3aJadl C SBHO 33JaHHOW (U3MYECKOW MOIENBIO, UCIOIb3Ysl (pU3MUYECKHE 3aKOHBI U
NPHUHLHIB], HA OCHOBE aHAIN3a YCIOBHUS 337a4d BEIOUPATh HH3UUECKYIO MOJEIb, BBIACTATh (HH3UUCCKHE BETHINHBI
U opMybl, HEOOXOAUMBIE TSI €€ PelIeH s, IPOBOIUTH PACUETHI M OLCHUBATH PEAIBHOCTD MOTYICHHOrO 3HAYCHNSI
(buU3MUECKOli BETUYNHEI,

pelath KavyecTBEHHbIC 3a[Ja4d: BBICTPAUBATH JIOTHYCCKH HEMPOTHBOPEUHMBYIO LIEMIOYKY PACCYKICHHH C
OMOPOit Ha M3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DH3UYCCKUE SIBIICHUS;

HCIIONIb30BaTh MPH PEIICHHH y4eOHBIX 3a7ad COBPEMEHHbIC HH(OPMAIMOHHBIC TEXHOJIOTHU ISl IIOHCKA,
CTPYKTYPHPOBAHUsI, HHTEPIPETALIMH U MPEICTABICHUs YIeOHOH U HAYYHO-TIOMYISIPHON HH(OPMAIIUH, TOITyIEeHHOM
U3 Pa3INYHBIX HCTOYHUKOB, KPUTHYECCKH aHATU3UPOBATD MOTYIAEMYI0 HH(POPMAIIUIO;

OOBSICHATh TPUHIUIIBI JCHUCTBHSA MAIIHH, MPHOOPOB M TEXHHYECKUX YCTPONCTB, Pa3jindyaTh YCIOBHS HX
©€30MacHOr0 MCIIONB30BAHKS B IOBCCIHCBHOM JKU3HIL

OPUBOAUTH TPUMEPHI BKIANa POCCHHCKAX H 3apyOCKHBIX YIEHBIX-(U3NKOB B Ppa3BUTHE HAYKH, B
00BSICHEHUE TIPOLIECCOB OKPYIKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOIHIA;

HCIIONIb30BaTh TCOPETHIECKUE 3HAHUS 1O (DU3HKE B MOBCCTHEBHOM JKM3HH I oOecredeHns 6e30MacHOCTH
npu 0OpaIeHnd ¢ MpuOOpaMK M TEXHHYECKUMH YCTPOWCTBAMH, IJISI COXPAHEHMUSI 300POBbS M COONIONCHUS HOPM
9KOJIOTHIECKOT0 [TOBECHMUSI B OKPYIKAIOIIEH Cpe/ie;

pabotath B TpyIIE C BBIIOJHEHHEM pa3IUYHBIX CONMAJBHBIX POJCH, IUIAHKPOBATh PabOTy TPYIIIEL,
PaLMOHANBHO PACIIPEACIATh O0S3aHHOCTH U IUIAHUPOBATh JCSTEIbHOCTh B HECTAHAAPTHBIX CHTYALMSX, 8CKBATHO
OLICHUBATh BKJIaJ] KQKIOTO U3 YYACTHUKOB IPYIIIEI B peICHHE pacCMaTPUBASMOM MPOOIISMEL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrtpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITO3HAHUSA
11 ®u3rKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2 bubmmorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHbBI COXpaHEHUS B MEXaHUKE 6 1 1 h Ep:j;:;i%iilru 17541bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 O 10 1
CHOBBL TEPMOTHAMITIEH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' ®da30BbIE MTEPEXOIBI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznea 4. DJJIEKTPOJANHAMUKA
bubmmoreka [{OK
4.1 1
UeKTpoCTaTH 0 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 351eKTpUYECKHl TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. DJIEKTPOJIUHAMUKA
MaruauTtHoe noje. DJIeKTpoMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKHe U JIEKTPOMArHUTHBIC 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI CIEIMATIBHON TEOpUU 4 1 bu6mmoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro mno pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTBhl KBAHTOBOUW ONITUKH 6 bubmorexa LIOK
' https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK

4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4. A
3 TOMHOEC SIIPO > https://m.edso0.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 Obobuaioutee nosTopenie 4 ﬁﬁlgff/ﬁﬁiﬁﬁnmug?c
Hroro no pazneny 4
PezepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
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MNOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
KoauuecTBO yacos
KonT IIpakT
Hara
Ne poJb HYeCK Hara JJIeKTPOHHBbIe UG POBbIE
Tema ypoka M3y4eHH s
n/n Bcero HbIEe He (haxkTHyec o0pa3oBaTeJibHbIE PECYPCHI
Mo MJIaAHy
pado padoTt Koro
TbI bI HU3yYCHUA
1 ®dusuka — Hayka o mpupoje. Hayunsie MmeTozap! 1 Bbubmorexa LJOK
MO3HAHUS OKPYXKAOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Po ecto pus 0 0Ba
2 | conpenenmot suyamei sapormes o 1 binorera LIOK
P e P P https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON JeITEIbHOCTH JIFOICH
M .0
3 wexammueeroro ke, Mepeneuee,cropocrs, | 1 biorer LIOK
8 1 CPEMCHICHIE, CROpoct®, https://m.edsoo.ru/ff0c3508
YCKOpCHHE
4 PaBHOMEpHOE MIPSMOIMHEWHOE TBMKCHHIE 1 bubmorexa IOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE ONTMHEWHOE cHHUe 1 BuGmiorexa LIOK
BHOYCKOPEHHOE MPSIMOTMHEHHOE TBIKCHU
YEKOp P A https://m.edsoo.ru/ff0c372e
CroOomHOE magenne. Y CKOpeHne CBOOOTHOTO bubmmoreka [IOK
6 1
naaeHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitnoe nsuxenue. /[Buxxenue 1 Bbubnuoreka IJOK
MaTepUaIbHOW TOYKH [0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
3 [Ipunuun otHocutensHoCcTH ['amunes. HepiuanbHbie 1 bubmmoreka I[JOK
cuctembl oTcuera. IlepBbiit 3akon HproToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [TpuHIMI Cynepno3HIAA CHIL. 1 bubmmorexa LJOK
Bropou 3akoH HeroTOHA /17151 MaTepraabHOW TOUKH https://m.edsoo.ru/ff0c3be8
. bubmmoreka LIOK
10 Tperun 3akoH HproToHa JU1s1 MaTepUaIbHBIX TOUEK 1

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
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11 3aK0H BCEMUPHOTo TATOoTeHUs. CHia TSKECTH. bubmuoreka IJOK
[TepBas kocMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmauoreka LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kosdpdurment tpenns. Cumna
13 conpOTEIBneHHﬂ Hpql)/lq))J;BIII/DKeHHIf Tena B )KUJIKOCTH WIH bubamorexa LIOK
e https://m.edsoo.ru/ff0c3f76
[NocTynarenpHOE U BpaliaTebHOE TBUKCHHE
14 3600;H0TH0 TBéleOFOpT:JIIa. MOMeHJ'lr cwibl. [1neqo bubamorexa LIOK
y https://m.edsoo.ru/ff0c41a6
CHJIBL. Y CJIOBHSI PAaBHOBECHS TBEPIOrO TeNa
Nmnynbe MaTepraibHON TOUYKH, CUCTEMBI
15 MaTezl/Ia.HI)HHXpTOLIeK. Nmnynse cumbl. 3aKoH Bubmiorexa LIOK
https://m.edsoo.ru/ff0c43d6
COXpaHEHHs HMITyJIbca. PeakTHBHOE IBHKEHHUE
Pabora u MomHOCTE critbl. KnuHetnaeckast sHeprus
16 MaTepHanLH(I)I;f touku. Teopema 00 I/ISMeHeHI/II/Ip bubmmorexa IOK
o https://m.edsoo.ru/ff0c4502
KHHETHYECKOIl DPHEprun
ITorenunansHasg sHeprus. [loTeHManbHas 3HEprus
17 yrpyro neh OpMHPOBAHHON TIPY>KIHBL bubmmoreka [IOK
IMoreHnpanbpHas SHEPTHS Tejla BOIU3H IIOBEPXHOCTH https://m.edsoo.ru/ff0c461a
3emin
[loTrenmmanpHbIe ¥ HEMOTEHIHATBHBIE CHITBL. CBA3H
18 paboTHI HEMOTEHITHATLHBIX CHJI C U3MEHEHUEM bubmmoreka [IOK
MEXaHHUYECKOH SHEPTHH CHCTEMBI Tell. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHHS MEXaHMYECKOHW dHEPTHHI
19 JlaGoparopHas pabora No lv «M3y4yeHne 3akoHa
COXpaHEHHS MEXaHMYECKOU YHEPTHID)
Kontponbhas pabora Nel no teme «Knnemartuka. bubmmorexa LJOK
20
JluHamuka. 3aKOHBI COXPAHEHUS B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
21 OCHOBHBI€E TOJIOKEHUS MOJNEKYISPHO-KHHETHYECKON bubmmorexa LJOK
Teopun. bpoyHoBckoe aBmxkenue. uddysus https://m.edsoo.ru/ffOc4dc2
22 Xapakrep ABMKEHHUS U B3aUMOICHCTBHSI YaCTHIL
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BelecTBa. Mojienu CTpOeHHUsI Ta30B, KUIAKOCTEH U
TBEPBIX TEI

Macca monekyin. KonngectBo BemiectBa. [locrossHHas

23 Asoraapo
24 TermnoBoe paBHOBecue. TemmnepaTypa u €€ n3MepeHue.
[[xana Temmnepatyp Llenscus
. bubmuoreka IJOK
25 Wneanpnsriii ra3 B MKT. OcaoBHoe ypaBHenne MKT https://m.edsoo.ru/ffocAfde
AbcommoTHas TeMIiepaTypa Kak Mepa cpeaHei
26 KMHETHYECKOM 3HepEI/II/IyJII)BI/I)KeHI/I$[pMOerIf[y.H. bubamorexa LIOK
. https://m.edsoo.ru/ff0c511e
YpaBuenue Menneneea-Kianelipona
27 3akoH JlanmbeToHa. ['a30BbIE 3aKOHBI
JlaGoparopnas padora Ne2 «MccnenoBanue
28 3aBHCUMOCTH MEXJTy NapaMeTpaMu COCTOSHHUSI
pa3peKeHHOTo Ta3a»
H3zompoiiecchl B M1eaIbHOM ra3e ¥ ux rpaduueckoe bubmmoreka [IOK
29
MpeICTaBIIEHIE https://m.edsoo.ru/ff0c570e
BuyTpeHHss 3HEeprusi TEpMOJAMHAMUYECKOU CUCTEMBI
U CI0COOBI €€ n3MeHEeHHU . KoIMuecTBO TerIoThl | bu6mmoreka IJOK
30
paboTa. BHyTpeHHSIsI SHEPTUsi OTHOATOMHOTO https://m.edsoo.ru/ff0c5952
WJeaabHOro Ta3a
bu6mmoreka IJOK
31 BHjeL TemoMepe https://m.edsoo.ru/ff0c5c36
39 V nenpHas TEMIOEMKOCTH BelecTBa. KomnuecTBo Bubnuoreka IJOK
TEIIOTHI MTPHU TerUIonepeaaye. AnunabaTHblil mporecce https://m.edsoo.ru/ff0c5c36
33 IIepBrIiil 3aKOH TEPMOAMHAMUKH U €r0 IPUMEHEHHE K bubmmoreka I[JOK
u30IpoIeccam https://m.edsoo.ru/ffOc5efc
34 Heob6paTtumocTs nporieccoB B mpupoze. Bropoii 3akon bubmmorexa LJOK
TEPMOINHAMUKH https://m.edsoo.ru/ff0c6230
35 [Mpuatmn aeticteus u KI1J] TermmoBoit MammHb bubmmoreka LIOK



https://m.edsoo.ru/ff0c4fde
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https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KITJ
37 Dkonoruyeckre mpoOIeMbl TEIIOIHEPTEeTUKN
38 Oo6o0marommii ypok «MosiekyspHas Qu3mka. bubmuoreka IJOK
OCHOBBI TEPMOTHHAMMKI https://m.edsoo.ru/ff0c6938
39 Kontponbhas padora Ne 2 o Teme «MonekynsipHas Bubmoreka LJOK
¢usuka. OCHOBBI TEPMOJAUHAMUKI https://m.edsoo.ru/ff0c6a50
40 [Mapoobpa3oBanue u KoHAeHcanus. Mcnapenue u Bbubmoreka [JOK
KHUIICHUE https://m.edsoo.ru/ff0c63b6
41 A6COJHOTHa$[vI/I OTHOCHTENbHASI BIAXKHOCTH BO3IyXa. bubmmoreka LIOK
HachimeHnslii map https://m.edsoo.ru/ff0c64d8
o | e Ko s
kpucrauisl. COBpeMEHHBIE MaTepHAIIbI hittps://m.eds00. TUATTOCES0
43 IlnaBnenue u Kkpuctamauzamnus. Y aelbHas TenjaoTa bubmoreka [IOK
miaBaenns. CyoauMarus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHHE TeIIoBOro OanaHnca }f?tptlsg:l;/?\:fdasi.orﬁlffOc 6820
45 ONeKTpU3amus Tel. DNeKTpUIecKur 3apsia. [[Ba Buma bubmmoreka [IOK
DIIEKTPUIECKUX 3aPSIOB https://m.edsoo.ru/ffOcébcc
46 [IpoBOIHUKY, TUANEKTPUKHU U MOITYIPOBOJHUKH. bubmmoreka [IOK
3aKOH COXpaHEHHs DIIEKTPHUUECKOTO 3apsaa https://m.edsoo.ru/ffOcébcc
47 Bzaunmoperictue 3apsinoB. 3akoH Kymona. Toueunbil’ bubmmoreka I[JOK
AIIEKTPUICCKUH 3PS/ https://m.edsoo.ru/ffOc6ced
| o
HanpmKEiHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabora cui anekrpocratndeckoro nons. [lorennuman. bubmmoreka LIOK
Pa3HOCTB MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOAHUKM M AMAIEKTPUKHU B IIEKTPOCTATHYECKOM Bbubmmorexa LJOK



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

IoJe. I[I/ISHGKTpI/I‘{eCKaH MMPOHUIIAEMOCTDb

https://m.edsoo.ru/ff0c7018

51

OnextpoemkocTs. Konnencarop

bubmuoreka LIOK
https://m.edsoo.ru/ff0c7126

52

ONEeKTPOEMKOCTh TNIOCKOT0 KOHAEHCATOpa. DHEprus
3apsHKEHHOro KOHAEHcaTopa

bubmauoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

JlaGoparopHas pabora Ne3 "H3mepenue
3EKTPOEMKOCTH KoHZeHcaTopa'. Pemenue 3agau

54

[TpuHLMI AElCTBYS U IPUMEHEHUE KOHJIEH CaTOPOB,
KOMHMPOBAIBHOTO arnmnapara, CTpyHHOro pUHTEpa.
OnexTpocTaTudeckas 3amunTa. 3a3emMiIeHne
ANEKTPONPHOOPOB

55

DNEeKTPUYIECKHUI TOK, YCIOBHUS €0 CyIIECTBOBAHMSL.
[ocrostausrit Tok. Cnna Toka. Hanpsoxerwe.
Conportusnernne. 3akoH OMa 115 y4acTKa [enn

56

[MocnenoBartenpHOE, MapaieIbHOE, CMEIIAHHOE
CoeMHEHNEe IPOBOAHUKOB. JlabopaTtopHas pabora Ne4
«/3yueHne CMENIaHHOTO COSTMHEHUST PE3UCTOPOBY

0.5

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c74f0

57

PabGora 1 MOITHOCTH MEKTPHUYECKOTO TOKA. 3aKOH
xoynsa-Jlenna

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa /115 TIOHOH (3aMKHYTO# ) 3JIEKTPUIECKOI
nenu. KopoTkoe 3ambikanne. Jlaboparopras pabora
Neo5 «M3mepenne D/]C UCTOUHHKA TOKA M €T0
BHYTPEHHETO COMPOTHBIICHUS

0.5

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c7ae0

59

KonTponsnas padora o Teme Ne 3 «DnekTpocraTuka.
ITocTtossHHBIN 31eKTpUYECKUN TOK. TOKH B pa3imUyYHbIX
cpenax»

60

ONEeKTpUYECKUH TOK B BakyyMe. CBOMCTBa
3JIEKTPOHHBIX ITYYKOB

61

HOJ’IyrIpOBO,[[HI/IKI/I, HX COOCTBEHHAS U npuMecHas
npoBOANMOCTD. CpoucTBa p—n-niepexona.

bubmmoreka LIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

[onynpoBoaHUKOBBIE TPHOOPHI

SHCKTpI/I‘{GCKI/II/IVTOK B pacTBOpax M pacruiaBax

62 3IEKTPOIUTOB. DJICKTPOTUTHYECKAS UCCOLMALINS 1 brbmmorexa LIOK
P ’ P AHCCORTARIA. https://m.edsoo.ru/ff0c82ba
DNeKTpOoIu3
63 DNEeKTpUIECKUH TOK B TazaxX. CaMOCTOSTENbHBIN U 1 bubmuoreka IJOK
HECaMOCTOSATENbHBIM pa3psa. Monuus. [Tnazma https://m.edsoo.ru/ff0c84ae
51 | mpmerreoos npmcnonre. Noesnrn s 1 biGmnorera LIOK
P P L paBHI https://m.edsoo.ru/ff0c86fc
0e3011acHOCTH
DNEeKTPOHHAS MPOBOIUMOCTH TBEPIBIX METAJIIOB.
3aBUCHMOCTH COITPOTUBIICHUS METAJIOB OT bubmoreka [IOK
65 1
Temmepatypbl. CBEpXIPOBOAUMOCTh https://m.edsoo.ru/ff0c88be
O0o0maroIMi ypok «JIEKTPOIMHAMUKA
bub6mmoreka IJOK
7 1
66 06061atoWmii YPOK «DNEeKTPoANHAMMKA https://m.edsoo.ru/ff0c8aga
bubmauoreka [IOK
67 nu 6otaNed 1
TOTOBAN KOHTpOILRAL pAOOT https://m.edsoo.ru/ff0c8c56
bubmuoreka [IOK
68 0606 i 1
OPHAIOILIH YPOK https://m.edsoo.ru/ffOc8f6c
OBHIEE KOJIMYECTBO YACOB 10O I[TPOTPAMME 68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KUIACC

KoanuecTBo 4acoB

IIpa
KonT P Jara
Ne KT syven Aara DJieKTpOHHBIE UG POBBIE
/' Tema ypoka poJib ecKH Y (akTHYEeCKOr 5 P P
n/n Bcero HbIE . usl 1o D — o0pa3oBaTeJibHbIE PECYPCHI
padoT TIaHY
pado
bl
ThI
ITocTostHHBIE MATHUTHI M UX B3aWMOJICCTBUE.
1 Ma oe noite. Bektop ma (f[“ 1 bubmiorexa LIOK
THUTHOE T10j1e. BEKTOp MarHUTHOM MHIYKIIHH.
. P Ve https://m.edsoo.ru/ff0c9778
JIuHUM MarHUTHOW MHIYKIIUU

9 MarauTtHoe 01 TPOBOAHMKA ¢ TOKOM. OTIBIT 1 bubmmoreka LIOK
Opcrena. BsanmoeicTBIE TPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlaGoparopnas padora Nel «/3yueHre MarHUTHOTO 1 1 bubmoreka [IOK
TOJISL KATYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
[eiicTBME MarHUTHOT'O NIOJISI HAa TPOBOJHUK C TOKOM.

4 Cuna Awmriepa. JlabopaTtopHas padora Ne2 1 1 bubmmoreka [IOK
«HccnenoBanue ASHCTBUS MMOCTOSIHHOIO MArHUTA Ha https://m.edsoo.ru/ff0c9acO
pPaMKy ¢ TOKOMY

efiCTBHE MarHUTHOTO TIOJIST Ha JIBUXK csl

5 A C 1 A yIJ;ng 1 bubmmoreka LJOK

3apsoxeHHyro yactuily. Cuna Jlopenna. Pabora crutsr

P Y10 uy pert https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexkTpoMarHuTHas HHAyKIus. [ToTok BekTopa

6 MarauTHOU nHAYKIuU. DJC nHayKInH. 3aK0H 1
3JIEKTPOMAarHuTHOU HHIyKuuu Papaes

7 Jlaboparopnas padora Ne 3 «MccnenoBanue siBIeHUs 1 1 bubmmorexa LJOK
AIIEKTPOMATHUTHOM WHTYKIHHY https://m.edsoo.ru/ff0cal50
NunyktuBHOCTE. SIBNeHne camonaaykuuu. DJ1C

A it A bubmmoreka LIOK

8 CaMOWHAYKIIUU. DHEPTUS MATHUTHOTO TIOJIST KATYIIKH C 1

TOKOM. QHCKTpOMaFHI/ITHOG IoJIe

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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Texunueckue YCTpOﬁCTBa 1 UX MPUMCHCHUC:
MOCTOSAHHBIC MAIrHUTHI, 3JICKTPOMArHUThI,

9
3JIEKTPOIBUTATENTh, YCKOPUTETH 3JIEMEHTAPHBIX
YaCTHl, MHAYKIIMOHHA I1CYb
10 O06o0marormii ypok «MarHuTHoe mosie. bubmuoreka IJOK
DeKTpOMarHuTHAS HHIYKITHSD https://m.edsoo.ru/ff0cab82
1 Kontponbshas padora Ne 1 o Teme «MarautHoe morie. bubmoreka LJOK
DeKTpOMarHUTHAS HHIYKITHSD https://m.edsoo.ru/ff0cad58
CB00O/IHBIC MEXaHMYUECKUE KOJIeOaHusI.
12 lapmonnueckue koneda YpaBHeHue bubmorexa LIOK
MOHHNY 51 J1 HU4. BHCHU
P N P https://m.edsoo.ru/ff0caf06
rapMoHn4ecKnx konebanuii. [IpeBpamenue snepruu
JlaGoparopHas pabora Ned «lccnenopanue
13 3aBHCHMOCTH TIEpHOJIa MANBIX KOJIeOaHUI Tpy3a Ha
HUTH OT JAJIMHBI HUTH U MAaCChI I'py3a»
KonebaTensubid KOHTYp. CBOOOIHBIC
AJICKTPOMAarHUTHBIC KOJIeOaHUsI B MICaTbHOM bubmmoreka [IOK
14
KoIeOaTeTbHOM KOHTYPE. AHATIOTHS MEXITY https://m.edsoo.ru/ffOch820
MEXaHMYECKHMU U JIEKTPOMArHUTHBIMH KOJIEOAHUSMH
15 ®opmyna Tomcona. 3aKOH COXpaHEHUS SHEPTHH B bubmmoreka [IOK
UIeaTbHOM KOJIe0aTEIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[pencrarienue o 3aTyXarOMUX KOJICOAHUSIX.
16 Bp e © Mexa yx eckue koneba Pe3onanc bubmmorexa LIOK
BIHY)KJICHHBIC MEXaHUYECKHE KoJleOaHusl. HAHC.
T https://m.edsoo.ru/ff0cbb86
BBIHYKICHHBIC 3JIEKTPOMArHUTHBIC KOJIeOaHMsI
ITepemenHbIM TOK. CUHYCOUIATIbHBIA IEPEMEHHBIH TOK.
17 M p Y At p Bbubnuoreka IJOK
OIITHOCTDH MEPEMEHHOT0 TOKa. AMILUTUTYHOE U
. p y https://m.edsoo.ru/ffOchd34
JICWCTBYIONICE 3HAUCHHUE CUJIBI TOKA M HANPSHKECHUSI
18 Tpaucdopmatop. [IpousBozacTro, nepenaya u
MOTPeOJICHHE dIISKTPHUCCKON SHEPTHH
VY CTpoiCTBO M MPAKTHUECKOE TPUMEHEHUE
P p P bubmmoreka LIOK
19 JJEKTPUYECKOro 3BOHKA, TEHEPATOpa MEPEMEHHOTO

TOKa, JIMHUN QJICKTpOoIIepecaa1

https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
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DKOIOru4YecKue PUCKHU IIpHU TPOU3BOACTBE

20 aneKTposHeprun. KyiapTypa Hcnonb30BaHus
3JIEKTPOIHEPTUH B TOBCEHEBHOU KU3HU
MexaHHYeCKHE BOJIHBI, YCIOBHSI PACIIPOCTPAHEHHUSI.
21 [epuon. CxopocTthb paCH};OCTpaHEHH}IpI/I ILJIII)/IHa BOJIHBI. bubamorexa LIOK
https://m.edsoo.ru/ff0cca54
Honepequle 1 IPpOAOJIbHBIC BOJIHBI
29 3ByK. CkopocTh 3ByKa. I poMKoCTh 3ByKa. Bricora bubmuoreka IJOK
ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEKTPOMATHUTHEIE BOJTHBI, UX CBOWCTBA M CKOPOCTb. bubnuoreka IJOK
23
[Ikasna 31eKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHUMIIEI paguoCBsI3U U TeNeBUIeHUS. Pa3BuTe
cpenctB cBs3u. Paguonokaius
bu6mmoreka IJOK
25 KontponbsHas pabora Ne2 «KoseOaHust 1 BOJTHBDY https://m.edsoo.ru/FOCCHf8
[IpsiMonrHENHOE paclpocTpaHEHUE CBETA B
26 olf)Hopoz[Hoﬁ cpe;[I::. T(I))‘ICII}II)I)IP'I HCTOYHUK cBera. Jlyu bubmuorexa LIOK
https://m.edsoo.ru/ff0cd350
cBera
97 OTpaskeHHE cBeTa. 3aKOHBI OTPAKECHUS CBETA. bubmoreka [IOK
ITocTpoenne n300paKEeHUK B IIOCKOM 3€pKalle https://m.edsoo.ru/ffOcd4e0
28 [Ipenomnenne cBeta. [lomHOE BHyTpEeHHEE OTpasKEHUE. bubmoreka [IOK
[MpenenbHBIM yroll MOJTHOTO BHYTPEHHETO OTPasKEHHUS https://m.edsoo.ru/ffOcd7f6
29 JlabopaTopHas pabota Ne5 «3MepeHne moKa3aTes bubmmoreka [IOK
MPETIOMJICHHST CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locrpoenne n3obpaxenuit B muH3e. ®opmyna bubmmoreka [JOK
TOHKOUW JINH3BL. YBEITUYEHHE JTMH3BI https://m.edsoo.ru/ffOcddle
31 JlaGopartopnas pabdora Ne 6 «MccrnemoBaHue CBOWCTB
M300pakeHUH B JIMH3aX)
Hucnepcus cera. CIIOXKHEIN cocTaB Oenoro cBeTa.
32 Lser. JlabopaTopras padora Ne 7 «Habmonenue

AUCIICPCUU CBETa»



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

33 WuTepdepennus ceera. JJudpakuus crera. bubmuoreka IJOK
JubpakironHas penérka https://m.edsoo.ru/ffOced22
34 [Tonepeunocth cBeTOBHIX BONH. [lonspu3anus ceera bubmmorexa LIOK
https://m.edsoo.ru/ffOcf02e
35 OnTHyecKue MpuOOphl U YCTPOUCTBA U YCIIOBUS MX
0e30MacHOro MPUMEH CHHUSI
['panuIIbl TPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH. bubnuoreka IJOK
36 .
[MocTynatel crielUaIbHOW TEOPUU OTHOCHTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENTHFHOCTh OJHOBPEMEHHOCTH. 3aME/ICHHE bubnuoreka IJOK
BPEMEHU U COKpAIICHUE UTHHBI https://m.edsoo.ru/ff0cfa42
38 DHEPTHs ¥ UMITYJIBC PEISITHBUCTCKON JacTHUIThL. CBS3b bubmoreka [IOK
MAacChl C SHEPTHUEH U UMITYJIbCOM. DHEPIHsl TOKOS https://m.edsoo.ru/ff0cfc68
39 KonTponbsnas padora Ne 3«Ontuka. OCHOBBI bubmoreka [IOK
CIIEIHATEHON TEOPHH OTHOCHTEILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. ®opmyia [Imanka. DHEPTHUS U UMITYIIHC bubmoreka [IOK
¢dorona https://m.edsoo.ru/ffOcfel6
41 OtkpeiTHE U uccienoBanue Gorodddexra. OnpITh A. bubnuoreka I[JOK
I'. Cronerosa https://m.edsoo.ru/ffOcffc4
42 3akonsl porodddekTa. YpaBHEeHHE DUHINITSHHA IS bubmmoreka [IOK
dorosdpdexra. «Kpacuas rpanuia» Gporodddexra https://m.edsoo.ru/ff0d015e
43 Hapnenne ceera. OnbiThl I1. H. JlebeneBa. Xumuueckoe bubmmoreka LJOK
JCHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue yCTpOHCTBa U MPAKTUUYECKOE
44 npuMeHeHne: (poTorneMeHT, POToaaTINK, COTHETHAS
Oarapest, CBETOIO]
45 Pemenune 3amad mo Teme «IIEMEHTHI KBAHTOBOM Bbubnuoreka IJOK
OITHKI https://m.edsoo.ru/ff0d0302
Mogens atroma Tomcona. Omnbitel Pesepdopaa o bubmmorexa LJOK
46
paccesHHIO o-4acThil. [I1aHeTapHasi MOJIeIb aTOMa https://m.edsoo.ru/ff0d091a
47 [Mocrynater bopa bubmmorexa LJOK
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https://m.edsoo.ru/ff0d0afa

48

Uznydenue n noriomeHne GOTOHOB IIPH MEPEXOC
aToOMa C OJHOI'O YPOBHS SHEPTUU Ha APYroi. Buael
CIIEKTPOB

bubmaunoreka LIOK
https://m.edsoo.ru/ff0dOafa

49

BonHosblie cBoricTBa yactuil. Bonubl ne bpowiis.
KopnyckynsipHo-BonHOBOW qyann3M. CIOHTaHHOE U
BBIHYKJIEHHOE U3JIy4EHUE

bubauoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OtkpbiTHE paanoakTUBHOCTH. OnbiThl Pesepdopaa o
OIIpENIENEeHNI0 COCTaBa PaIMOAKTUBHOTO M3ITY4EeHHUS

bubaunoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CaowucTBa anbda-, 0era-, raMmma-u3iyueHus. Biusaue
paZH/IoaKTI/IBHOCTI/I Ha XUBBIC OpFaHI/I?;MBI

52

OTKpbITHE TPOTOHA U HeWTpoHa. M3oTonsl. Aibda-
pacmaj. DIeKTPOHHBIM U MIO3UTPOHHBIN OeTa-pacma,
l'amma-uznyuenue

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3W HYKJIOHOB B siApe. SlnepHble peakiuu.
Anepubid peaxrop. [IpoGiieMsl, EePCHEKTUBEI,
JKOJIOTUYECKHE ACMIEKTHI SAePHON IHEPTETUKH

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHbIe 9acTUIBl. OTKPBITHE TTO3UTPOHA.
Meronap! HaOMIOACHUS U PETHCTPAIAN JIIEMEHTAPHBIX
yactul. Kpyriuslii cton «@yHaMeHTaIbHbIE
B3aMMOAEHCTBHSI. EMMHCTBO GM3HIECKON KapTHHBI
MHpa»

bubmmoreka LJOK
https://m.edsoo.ru/ff0d0e38

55

Ortanbl pa3BuTUs acTpoHoMud. [IpuknagHoe u
MHPOBO33PEHUECKOE 3HAUECHHUE aCTPOHOMUH. By
3B€3mHOrO HeOa. Co3Be3amsl, IpKUe 3BE3/IBI, TUTAHETHI,
X BUAMMOeE JaBrkeHHe. CoaHeuHas cucTeMa

56

Connie. ConHeuHast akTUBHOCTb. VICTOUHUK SHEPrUu
CoJiHIIa ¥ 3BE3]T

57

3BE3/Ibl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3bI
[JIABHOU TMOCJIEA0BATENIbHOCTH. BHYyTpEeHHEe cTpoeHue
3B€3/1. COBpEMEHHBIE IPEACTABICHUS O
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MIPOUCXOXKIECHUM U 3BOMoLMU COIHIIA U 3BE3]

Muneunsii [Iyte — Hama ['anaktuka. [lonoxenue u

58 nerxenne Comnna B ["anaktuke. ["amaktuku. YépHbie 1
IBIPBIL B sAPaX TAJIAKTHK

59 Bcenennas. Paz6oeranue ranakruk. Teopus Bonbloro 1
B3pbIBa. PenkToBOE M3nyueHue. MerarajiakThka

60 Hepemennbie npobieMbl acCTpOHOMUH 1

61 Kontponbshas pabora Ned «DieMeHThI aCTPOHOMUU U 1
acTpou3uKN»
O6o06matomuii ypok. Ponb ¢pu3uku u actpoHOMUH B

62 9KOHOMMYECKOH, TEXHOIOIMIECKOH, COIMAIBHON 1 1
3THYECKOM chepax JeATEIbHOCTH YeI0BeKa

63 Oo6o06maronmii ypok. Posib 1 Mecto ¢pusuku u 1
aCTPOHOMMH B COBPEMEHHOW HAyYHOH KapTUHE MUPA
Oo6o06marorumii ypok. Ponpb pusudeckoi Teopun B

64 (dhopMUpPOBaHUH MPEICTABICHUN 0 QU3HUCCKOMN 1
KapTHHE MUpa
Oo6o06marommii ypok. Mecto hpu3nuecKoi KapTHHBI

65 MHpa B 00IIeM PsITy COBPEMEHHBIX €CTECTBEHHO- 1
Hay4YHBIX TIPEICTaBICHUN O IPUPOJIE

66 Pe3epBublii ypok. MarautHoe nose. 1
DNeKTpoMarHuTHas HHIYKIAS

67 PesepBubliit ypok. OnTuka. OCHOBBI ClieNUATbHON 1
TEOPUH OTHOCHUTEIHHOCTH
Pesepusrit ypok. KBantoBas ¢pusnka. I1eMeHTHI bubmmoreka [JOK

68 1
ACTPOHOMHH U aCTPOPHU3UKH https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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