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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma no gusnke 6a30BOro ypoBHS Ha YPOBHE CpEAHEro 001ero o0pa3oBaHust pa3paboTaHa Ha OCHOBE
TIOJIO’KEHUH 1 TpeOOBaHMH K pe3yibTaTaM OCBOCHHWSI OCHOBHOW 0Opa3oBaTeNbHOM MpOrpaMMBbl, MPEICTaBICHHbIX B
@I'OC COO, a Taxxke ¢ yuétoMm (enepaqbHOi paboueil MporpaMMbl BOCIIMTAHUS M KOHLEMIUK TPENOAaBaHMs
yueOHoro mnpenmera «®Pusmka» B 00pa3oBaTeNbHBIX opraHmsanusx Poccuiickoit demepauuu, peann3yromux
OCHOBHBIE 00pa30BaTebHBIE IPOrPaMMBL.

ConeprkaHue porpaMmbl 1o (PU3UKe HaNpaBiIeHO Ha ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHOH KapTHHBI MUpa
obyuaromuxcst 10-11 kmaccoB mpu oOyueHMH ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-
JesTenbHOCTHOTrO moaxofa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBaHmsaM OI'OC COO k miaHUpyeMbIM
JIMYHOCTHBIM, IIPEAMETHBIM M METalpeIMETHBIM pe3yJbTaTaM OOYYeHHs, a TaKKe yYUTHIBAET HEOOXOIMMOCTh
peanu3anuy  MEXIIPEAMETHBIX CBsi3ed (U3MKM C eCTECTBEHHO-Hay4HBIMH Y4eOHBIMH TIpeaMeTamMu. B Hei
OIPENIEISIIOTCS OCHOBHBIE LIEMM H3y4eHHS (U3UKM Ha ypPOBHE CpeIHEro oOmero odpa3oBaHMS, IIaHUPyeMbIe
Ppe3yNbTaThl OCBOECHHS Kypca (PU3UKH: JTMIHOCTHBIE, METANPEIMETHBIE, IPEeMETHbIE (Ha 0a30BOM ypOBHE).

INporpamma 1o ¢pu3nKe BKIIOYAET:

® [UIAHMpYEMBIE pe3yJbTaThl OCBOEHUSI Kypca (M3MKM Ha 0a30BOM YPOBHE, B TOM YHUCJE NpEIMETHBIC

pe3yNbTaThI MO TOAaM 00Y4eHHS;

e conepxkanue yueOHoro npeaMera «Ousukay» Mo rogaM o0ydeHUs.

®duznka kak Hayka O Haubosee OONIMX 3aKOHAX MPHUPOJBI, BHICTYNAsh B KauecTBE Y4eOHOro npeaMera B
IIKOJIE, BHOCHUT CYIIECTBEHHBIH BKIIaJ B CHCTEMYy 3HaHMW 00 okpykatomeM Mmupe. IlIkonmbHbIH Kypc Qu3ukn —
CHCTEMOOOPAa3 YOIl /ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEAMETOB, TOCKOIbKY (DU3MUECKHe 3aKOHBI JIEKAT B
OCHOBE TIPOLIECCOB M SIBJICHHUH, HM3y4aeMbIX XUMHeEH, Ouonorued, ¢uzmdyeckod reorpadueid M acTpoHOMHEH.
Hcrnonp3oBaHKe M aKTHBHOE NMPUMEHEHHE (QU3MUECKUX 3HAHMW ONpeleNseT XapaKkTep U pa3BUTHE PasHOOOpPa3HBIX
TEXHOJIOTHH B chepe dHEPreTHKH, TPAHCIOPTa, OCBOCHUsI KOCMOCA, TOJMy4EeHHs HOBBIX MaTepUalioB C 3aJlaHHbIMHU
CBOMCTBaMU W Apyrux. M3ydeHuwe U3k BHOCHT OCHOBHOM BKJal B (pOpMHpOBaHHE €CTECTBEHHO-HAYYHOU
KapTHHBI MUpa 00ydJaromuxcs, B (OpMHUPOBAHNE YMEHHH MPUMEHATh Hay4YHBIH METOJ MO3HAHUS NPH BBHIIOIHCHUH
UMM Y4eOHBIX UCCIIEIOBAHUII.

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

Hoes yenocmnocmu. B COOTBETCTBHH C HEHW KypC SIBIISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH COICPIKHUT
MaTepHal U3 BCEX pa3zenoB (PM3MKY, BKIIOYAET KaK BOIPOCHI KITACCHYECKOH, TaK U COBPEMEHHOH (DU3HMKU.

Hoes cenepanuzayuu. B cooTBeTCTBUU C Hell Marepuan Kypca (U3MKH OOBEIMHEH BOKPYT (pr3nMuecKux
Teopuid. Benymmm B Kypee sBisiercs (OpMHUPOBAaHKE MPEICTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTEpHH, BELIECTBE
U TIOJIE.

Hoes zymanumapuszayuu. EE peanuzaiys IpearnojaracT HCIOIb30BAaHUE I'yMaHHTapHOTO IIOTEHIMaa
¢u3nveckol HAyKd, OCMBICIICHME CBS3M pa3BUTHA (U3MKM C pa3BUTHEM OOLIeCTBA, a TaKKe C
MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHUECKUMH NTPOOJIEMaMH.

Hoess npuxnaonot nanpaenennocmu. Kypc (u3uMku mpeamonaraer 3HAKOMCTBO C IIHPOKAM KPYroM
TEXHMYECKHUX U TEXHOJOTHYECKHUX MPHUIOKEHNUI U3Y4EHHBIX TEOPUil U 3aKOHOB.

Hoes oxonocuzayuu peanusyeTcss MOCPEACTBOM BBEACHHS JJIEMEHTOB COAEPKAHUS, MOCBSIIEHHBIX
9KOJIOTMYECKHM IIPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3sBUTHEM TEXHWKHM M TEXHOJIOTHH, a Tarxke
00CyXIeHHUS POOIIEM PAIIOHATFHOTO TIPUPOIONIONB30BAHMS U AKOIOTHIECKOI 0€30MacHOCTH.

Crep)KHEBBIMH 3JIEMEHTAMH Kypca (GHM3MKM Ha YPOBHE CpEIHEro oOIIero o0pa3oBaHMs —SIBISIFOTCS
¢mnueckne Teopun ((HOpMHPOBAHHE NPEICTABICHHH O CTPYKTYpe IOCTPOCHHS (DU3MUECKOH TEOpUH, POJH
(yHIaMEeHTAJIbHBIX 3aKOHOB U IIPHHIIMIIOB B COBPEMEHHBIX IMPENCTABICHUSIX O NPUPOJAE, TPAHHUIAX IIPUMEHIMOCTH
TEOPHH, JUISl ONMCAHUSI €CTECTBEHHO-HAYIHBIX SIBICHUI 1 TPOIIECCOB).

CucTeMHO-AEATETHHOCTHBIM TTONX0M B Kypce (pM3MKM peanm3yercs NMPEeXIe BCEro 3a CUET OpTraHW3aLUH
9KCTIEPUMEHTAIBHON JeATeNbHOCTH oOydaronmxcs. st 6a30Boro ypoBHs Kypca (M3HKH — 3TO HCIIOIb30BaHHE
CHCTEMbI (DPOHTATBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIAOOPATOPHBIX paboT, KOTOpHIE B IIPOrpamMMe IO
¢u3nke 0OBETUHEHH B OOMIMH CHFICOK YYEHHUYECKHX IMPAKTHUECKUX paboT. BrimeneHne B yka3aHHOM IepedHE
71a00paTOpPHBIX PabOT, MPOBOAMMBIX JJISI KOHTPOJSI M OLEHKH, OCYIIECTBISIETCA yJaCTHHKaMH 0Opa30BaTEIbHOIO
Tporiecca UCXOAs M3 OCOOCHHOCTEH TUIAHMPOBAHMSA W OCHAIIeHHWsA KabwHera ¢usuku. [Ipm sToM obecreunBaeTcs
OBNIaJIecHNE OOYYaIOIMMHKCS YMEHUSIMH IIPOBOAWTH KOCBEHHBIE W3MEPEHMS, HWCCICIOBAaHMS 3aBHCHMOCTEH
(U3MUECKHX BEINYMH U TIOCTAHOBKY OIBITOB T10 MIPOBEPKE MPEIOKCHHBIX THITOTES.



Bosplioe BHUMaHHE YAGNAETCS PEIICHHIO 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 OJHOTO pas3jelia Kypca, TaK M HWHTErPUPYS 3HAHHUS W3 pPa3HbIX
pasnenoB. [y KaueCTBEHHBIX 3aja4y MPUOPUTETOM SIBISIOTCA 3aJaHUs Ha OOBSICHEHHE MPOTEKAHUS (HH3HMYCCKHX
SIBJICHUH W TIPOILIECCOB B OKPY)KAIOIIEH KN3HH, TpeOYrore BEIOOpa (GU3MIECKONH MOAEIH JUISl CUTYAI[H MTPAKTHKO-
OpPHEHTHPOBAHHOTO XapaKTepa.
B coorBerctBuu ¢ TpeboBanmsamMu ®I'OC COO k MaTepHATLHO-TEXHHYECKOMY OOCCIICUCHUIO YIeOHOTO
nporecca 0a3oBBI ypOBeHb Kypca (M3MKH Ha YPOBHE CpelHero oOmiero oOpa3oBaHUS JIOJDKEH H3y4aThCi B
YCIIOBHSX TPEIMETHOTrO KabuHeTa (PM3MKM WM B YCIOBHSX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-
Hay4HOrO IMKJIa. B kabuHere (pU3MKH JOIKHO OBITH HEOOXOMMMOe TabopaTopHOe 000pYAOBaHUE JUIS BHITOTHEHHS
yKa3aHHBIX B IIPOrpaMMe 1Mo pHU3HKe YIEHHYECKUX NPaKTHIECKUX PadOT U IEMOHCTPAIMOHHOE 000pYI0BaHHUE.
JeMoHcTpanoHHOe 00opynoBaHue (OPMHUPYETCsT B COOTBETCTBUM C NPHHIUIIOM MHHHUMAaJIbHON
JOCTaTOYHOCTH M 00ECIIeUMBAET IMOCTAHOBKY MEPEUNCICHHBIX B IpOrpaMMe 1Mo (GU3MKe KIFOYEBBIX AEMOHCTPALUA
JUISL MCCIIENIOBAaHUS W3y4aeMbIX SIBJICHHH M IPOLECCOB, SMIMPHYECKMX M (yHIaMEHTAIbHBIX 3aKOHOB, HX
TEeXHUYECKUX TIPUMEHEHUH.
JlaGopaTopHOoe 00OpymOBaHUE IS YIEHHUYECKUX TPAKTUYECKHX paboT GopMHpYyeTCs B BHIE TEMaTHYECKUX
KOMIUIEKTOB M OOecIieunBaeTcs B pacuyére OfHOr0 KOMIUIEKTa Ha ABYX oOydarommxcs. TeMaTHueckne KOMILIEKTHI
n1a00paTopHOro 00OPYAOBaHHS JODKHBI OBITh TIOCTPOSHBI HAa KOMIUIEKCHOM HCIIONIB30BaHMH aHAJIOTOBBIX M
1 (poBBIX TPUOOPOB, & TAKIKE KOMITBIOTEPHBIX W3MEPUTENILHBIX CHCTEM B BHJE IIU(POBBIX JTa00pATOPHIA.
OCHOBHBIMH LETIAMH U3y4eHUs! HU3UKHU B 0011eM 00pa30BaHUM SBIISIOTCS:
e (opMHpOBaHHE MHTEpPECA U CTPEMIICHUS] 00YYAIOIIMXCSl K HAYYHOMY M3y4YEHHIO TPUPOJbI, Pa3BUTHE HX
WHTEJUIEKTYaJIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEH;

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

e (opMHpOBaHHME Hay4YHOr0O MHPOBO33PEHHS] KaK pe3ylbTara HM3y4eHUs OCHOB CTPOCHHS MaTepud |
(yHIaMEHTaIbHBIX 3aKOHOB (PU3HKH;

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.

HocTikeHne 3THX Leneil oOecrmedynBaeTcss pelIeHHeM CIeNYIOIMX 3aJad B IpoLecce H3Y4eHus Kypca
(U3MKK Ha YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHMs:

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

MEXaHHUKY, MOJIEKYISIPHYIO (DH3HKY, JIEKTPOIMHAMHKY, KBAHTOBYIO (DM3HKY M DJIEMEHTHI aCTPO(U3HKH;
e  (QopmHpOBaHHE YMEHUH MPUMEHATh TEOPETHUECCKHE 3HAHUS A OOBSICHEHUS (DU3MUYECKHX SBICHHH B
MIPUPOJE U JUIS IPUHATHS IPAKTHIECKUX PEIICHUH B IOBCETHEBHON JKU3HU;

®  OCBOGHHME CIIOCOOOB pEIICHHS Pa3IMYHBIX 3aJad4 C SBHO 3aJaHHOW (hH3MUECKOH MOJENbIo, 3a1ad,
MOZIPa3yMEBAIOIINX CaMOCTOSTENbHOE CO3JaHIe (PU3NIECKOM MOJIENH, aJeKBaTHOM YCIIOBUSIM 3a/1au;

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

®  OBJIQJICHUE METONAMHU CAMOCTOSATENHHOTO IUTAHMPOBAHHS WM NPOBENCHUS (PM3MYECKUX SKCIICPHMEHTOB,

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

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

Ha uszyuenue ¢pusmnku (0a30BbIii ypOBEHb) HA YPOBHE CpellHEro o0Iero oopaszoBanus oTBoAUTCs 136 4acos:
B 10 ximacce — 68 gacos (2 gaca B Henenmto), B 11 kimacce — 68 yacoB (2 gaca B HEZIEINO).

[pemnaraemelii B mporpamMme no (U3MKE INEepedyeHb JabOpaTOPHBIX M TNPAKTHYECKHX PabOoT SBISCTCS
PCKOMEH/IOBaHHBIM, Y4YHTENb JeTaeT BHIOOP IpOBEACHHS JabOpAaTOPHBIX pPabOT W ONBITOB C  Y4ETOM
WH/IUBUAYAIBHBIX OCOOCHHOCTEH 00yJatOmIIXCsl.



COJAEPXAHUE OBYYEHUA

10 KJIACC

Pa3gen 1. @u3uka ¥ METOABI HAYYHOr0 NNO3HAHUS
®dusuka — Hayka o mpupoze. Hayunele MeToApl MO3HaHUS OKpyXkaromero mupa. Poms skcnepuMeHTa u
TEOPHH B IIPOLIECCE TIO3HAHUS PUPOJIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue (pu3nUecKuX sBIEHUN M mpoueccoB. Hayunsle rumore3sl. Pu3nueckne 3aKOHBI U TEOPUH.
I'paHuIBl MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpHHINIT COOTBETCTBHSI.

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

Jlemoncmpayuu

Amnanorossie 1 HI/I(l)pOBI)Ie HU3MCPUTCIILHBIC HpI/I60pI)I, KOMIIBIOTEPHBIC TaTUYUKHU.

Pa3pen 2. Mexanunka
Tema 1. Kunemamuxa

Mexannueckoe ABwkeHre. OTHOCUTENBHOCTh MEXaHWYEeCKOT0 IBIKeHHs. Cucrema orcuéra. TpaekTopusl.

[epemerienne, cKOpocTh (CpeHsisi CKOPOCTh, MIHOBEHHAs! CKOPOCTh) M YCKOpEHHE MaTEepHaIbHON TOUKH,
UX MPOEKIMU Ha OCU CHCTeMBI KoopAuHaT. ClIo)keHHe epeMeNIeHIH U CII0KEeHNEe CKOPOCTeil.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpSIMOJHMHEHHOE IBWKeHne. ['paduku 3aBUCMMOCTH KOOpDIHMHAT,
CKOPOCTH, YCKOPEHUS, ITyTU U IIEPEMELLECHNS MaTEPUAJILHON TOUKH OT BPEMEHHU.

CBoOoaHOe masicHue. Y CKOPeHHE CBOOOIHOTO MaACHHUS.

KpuBonuneitHoe aprkeHue. [[BmkeHHe MaTepHaIbHOM TOUKH IO OKPYKHOCTH C IOCTOSHHOW IO MOIYIIO
CKOpPOCTBIO. YTJIOBas CKOPOCTh, JHMHEHHAs CKOpOoCTh. [lepwiom um yacrora oOpaiienus. lleHTpocTpeMuTenbHOe
YCKOpEHHE.

TexHudeckue ycTpolCTBa M IPAKTHYECKOE NPUMEHEHHE: CIMIOMETD, IBW)KEHHE CHApSIOB, LICIHBIE U
peMEHHBIE NIEpefaun.

Lemoncmpayuu

Mogenb cucTeMbl OTCUETA, HILTIOCTPALU] KHHEMATUYECKUX XapPAKTEPUCTHUK JIBUKCHUS.

[peobpa3oBaHne ABMXEHUH C UCIIONB30BAHUEM HPOCTBIX MEXaHH3MOB.

ITagenue Ten B BO3AyXe U B pa3speKEHHOM IIPOCTPAHCTBE.

Habnronenue nBmwkeHuUs Tena, OPOIICHHOr0 IO YIIIOM K TOPU30HTY M TOPH30HTAIBHO.

W3mepeHne yckopeHHs CBOOOIHOTO HaIeHHs.

HamnpasieHnue ckopocTH pu ABHYKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi

N3yueHrie HEpaBHOMEPHOT'O IBUKEHUS C LENBIO OIPEIENIEHNS] MTHOBEHHOI CKOPOCTH.

HccnenoBanve COOTHOLIEHUS MEXKAY IIYTSAMH, NPOWIEHHBIMHM TEJIOM 3a IIOCIEIOBATENbHBIE paBHBIE
IIPOMEKYTKHA BPEMEHU IIPH PAaBHOYCKOPEHHOM JBIKEHHU C HAYaIIbHOM CKOPOCTBIO, PABHOM HYIIIO.

M3yuenne IBHKEHMS IIApUKa B BI3KOW XKUAKOCTH.

W3ydenne nBrKeHUs Tena, OpPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

IIpunnun otHocutenbHocTH ["anunes. Ilepsolil 3akon HetoToHa. MIHEpLManbHbIE CUCTEMBI OTCUETA.

Macca Tenma. Cuma. Ilpuanmn cymeprosunmu cwil. Bropod 3akoH HproToHa mnsi MaTepuanbHOW TOUKH.
Tperuii 3axoH HploTOHA 151 MaTepuanbHBIX TOYEK.

3akoH BceMUpHOro TsroreHus. Cuna Tsokectd. [lepBas kocMudecKas CKOPOCTb.
Cua ympyroctu. 3akos ['yka. Bec Tena.
Tpenue. Bumbl TpeHus (mokosi, ckombxeHws, kadeHus). Cmma tpermsa. Cyxoe Tpenme. Cwia TpeHHUsS

CKOJIbKEHUS M cria TpeHus mokost. Koaddumnment tpenns. Cria conpoTHBICHMS NPH ABWKECHUN TeNa B )KUAKOCTH
WJIN Ta3e.

[ocTynarenpHOE ¥ BpamaTenbHOE JBIKEHNE a0COMIOTHO TBEPIOTO TEa.
MoOMEHT cuIIbl OTHOCUTEIBHO OCH BpaieHusl. [1nedo cumel. Y cnoBus paBHOBECHS TBEPIOTO TeNa.

Texamdeckue yCTpOﬁCTBa U TPAKTAYCCKOE TPHUMEHECHHUE: TIOAIIUITHUKHA, IBUKCHHUE HCKYCCTBEHHBIX
CITYTHUKOB.

Jemoncmpayuu
SIBneHUe WHEPIUHL.



CpaBHeHHE Macc B3aUMOAEHCTBYIOIIUX TeIl.

Bropoii 3akoH HeroToHa.

W3mepenue cui.

CrnoxeHue cui.

3aBHCHMOCTH CHJIBI YIPYTOCTH OT JehopManum.

Hesecomocts. Bec Tena mpu yckopeHHOM MOabEME U MaJIEHUH.

CpaBHEHUE CUI TPEHUS MOKOs, KaYeHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBecus.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

Wzydenue nprkeHust Opycka 1o HAaKIIOHHOH IIOCKOCTH.

HccnenoBanne 3aBHCHMMOCTH CHJI YIPYIOCTH, BO3HHKAIOIIMX B IMPYXHHE W PE3MHOBOM 00paslie, OT HX
nedopmanuu.

HccnenoBanue ycinoBuil paBHOBECHUs TBEPIOTO Tea, MIMEIOIIETO OCh BPallleHHUS.

Tema 3. 3aKonsl cOXpaneHus 6 MeXaHuKe

Wmnynsc MaTeprajbHOW TOUKM (Tena), CHCTEMbl MaTepUallbHBIX TOueK. VIMIynbC CHIIBI U U3MEHEHHE
HMITyNbca Tea. 3aKOH COXpaHEeHUs! UMITyJIbca. PeakTMBHOE JBM)KEHHE.

Pa6ora crbl. MOITHOCTE CHITBL.

Kunernueckast sHeprus MarepualibHOi Toukd. Teopema 00 M3MEHEHUH KHHETHYECKOH SHEPTHH.

[MorennmanpHast sueprusi. [loTeHnmanbHas SHeprust ynpyro aeopMHUpPOBaHHON NpyxHHBL. [loTeHIManbHas
9HEpPrHs Teja BOIU3U MOBEPXHOCTH 3EMIIH.

HOTCHHI/IaJ'IBHbIC U HCIOTCHUHWAJIBHBIC CHIIBI. CBs13b pa60T1)1 HCIIOTCHUOUAJIBHBIX CHJI C HN3MCHCHUCM
MEXaHUUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUIECKOW SHEPTUH.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuueckue yCTpOWCTBA U INPAKTUYECKOE IIPUMEHEHME: BOAOMET, KONEP, MNPYKUHHBIA IIUCTOJNET,
JBIDKEHHE PaKeT.

Lemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeaxTuBHOE IBMKEHUE.

[epex o/ MOTEHIMAILHOM YHEPIHU B KHHETHUECKYIO M 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomsi

N3ydenne abCOMOTHO HEYNPYTOro yAapa ¢ IOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX MAsSTHHKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ M3MEHEHHEM MEXaHWYECKOW PHEpruu Tejla Ha MpPHUMepe PacTsDKeHHsS
PE3HHOBOTO XKTyTa.

Pa3nen 3. MoJsieky/asipaas ¢gu3nka ¥ TepMOAMHAMHUKA

Tema 1. Ocnogvt MONEKYNAPHO-KUHEMUUECKOI meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIAPHO-KHHETHIECKOH TEOPHH M UX OIBITHOE 00OCHOBaHME. BpoyHOBCKOE
nswkenue. ud¢ysus. Xapakrep IBIKEHUS M B3aUMOJCHCTBHS YacTHI| BellecTBa. MOJENHM CTPOSHHUSI ra3os,
KHUIKOCTEH M TBEPIBIX TEN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX MOAeNei. Macca u pa3Mepsl MOJIEKYI.
KomuuectBo BemectBa. [loctostHHas ABOrampo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remnepatyp Llenscust.

Mopnens naeansHOro rasa. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETHUECKOH TEOpPHH HIEAaIbHOrO Tasa.
AbcomroTHast TeMIiepaTypa Kak Mepa CpeJHell KHHETHUECKON SHEPTHH TEIIOBOTrO JBIDKEHMS yacTull rasa. lllkama
temnepaTyp Kenpsuna. I'a3oBbie 3akoHbI. Y paBHeHHEe MeHneneeBa—Kimamneiipona. 3akon lansToHa. M3ompomeccs B
H/ICANIFHOM Ta3€ C IIOCTOSHHBIM KOMMYECTBOM BellecTBa. | paduueckoe MpencTaBIeHHE H30MPOIIECCOB: H30TEPMA,
n30Xx0pa, m300apa.

TexHU9IecKHe yCTPOWCTBA U MMPAKTHYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OmbITE, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHME BemlecTBa, Qororpadm MOJEKYJT OpPraHWYEeCKHX
COEIMHEHUH.

OmnpITel 10 UG GY3UH KUIKOCTEH U Ta30B.

Mopnenb 6pOoyHOBCKOTO ABH)KEHHSI.

Mognens omnbita LltepHa.

OmBITHI, TOKA3BIBAIOIIHE CYIIECTBOBAHNE MEXKMOJIEKYIISIPHOTO B3aUMOICHCTBHSI.

Mogens, WIUTFOCTPUPYIOIAsl NPUPOAY JaBJIECHUS ra3a Ha CTEHKH COCY/a.



OMBITHI, WUTIOCTPUPYIOIIE YPABHEHNE COCTOSHUS HI€AIFHOTO T'a3a, H30IPOIIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

Omnpenenenne Macchl BO3yXa B KJIACCHOW KOMHATEe Ha OCHOBE M3MEpeHHil 00bEMa KOMHATHI, JTAaBJICHUS U
TEMIIepaTyphl BO3TyXa B HEH.

HccnenoBanre 3aBUCHMOCTH MEX/Y TapaMeTPaMy COCTOSIHHS Pa3peXEeHHOr0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMoanHaMuueckass cucTeMa. BHYTpEeHHSsST SHEPrHs TepMOAWHAMUYECKOH CHCTEMBI W CIIOCOOBI €&
n3MeHeHns. KomnmdecTBo TemioTel W pabora. BHYTpeHHSsI SHEprus OJHOATOMHOIO HJEalbHOro rasza. Buasl
TeIUIonepenauu: TEeIoNpPOBOIHOCTh, KOHBEKIMS, M3JydeHHE. YJenbHas TeIUIOEMKOCTh BellecTBa. KomndecTBo
TEIUIOTHI TIPH TeTUIoNepeaaye.

[onsiTne 006 ammabatHOM mporecce. IlepBbIii 3aKOH TepMOAMHAMHKHU. [IpHMeHEHHe MepBOro 3aKoHa
TEepMOAMHAMHUKH K u3onporeccaM. ['paduueckas mHTeprpeTarys paboThl rasa.

Bropoii 3akoH TepMonuHamMuku. HeoOpaTHMOCTh MPOIIECCOB B MIPHUPOJIE.

TemoBble MamuHbl. [IpUHIMNBI [EHCTBUS TEIUIOBBIX MamvH. [IpeoOpa3oBaHus SHEPTUM B TEIUIOBBIX
MammHax. KoadduimenT nonesnoro nericTBus TeruioBoil MammHbel. [{ukn KapHo u ero ko duiiueHT none3Horo
JEUCTBHUS. DKOJIOrHYECKUE TPOOIEMBI TEIIOIHEPTETHUKH.

TexHu4yeckue yCTpOICTBA W IMpPaKTHYECKOE NPUMEHEHHE: JBHIaTellb BHYTPEHHETO CrOpaHusi, ObITOBOW
XOJIOJIMIILHUK, KOHIUIIHOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEW SHEpruM Teja INPH COBEpPIICHHH pPa0OThI: BBUIET MPOOKH M3 OYTBUIKH TOA
JICUCTBHEM C)KATOTO BO3/1yXa, HarpeBaHue 3(upa B JaTYHHOU TPYOKe MyTEM TpeHUs! (BUIIEOAEMOHCTPAIHS).

V3MeHeHre BHYTpEHHEH S3HEPryH (TeMIIepaTyphl) Tena MpH TeIvionepeaaye.

OmnebIT N0 aMabaTHOMY PacHIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, ABUTATENSI BHYTPEHHET O CrOpaHHmsi, PEaKTUBHOTO JBUIATENS.

Yuenuuecxuii oxcnepumenm, rabopamophuvie pabomoi

N3mepenue ynenbHOoR TeI0EMKOCTH.

Tema 3. Azpezamnvie cocmoanus eewecmea. Pazosvle nepexoovt

[Tapoobpa3zoBanue M KoHAeHcauus. Mcmapenue u KuneHue. AOCONIOTHAsE U OTHOCHTENIBHAS BIAXKHOCTh
Bo3ayxa. HacellleHHBIN map. YaenpHas TemIoTa MapooOpa3oBaHUs. 3aBUCUMOCTb TEMIICPATypbl KHUIICHHS OT
JaBJICHUSI.

Teépnoe Tteno. Kpucrammmueckne u amopdHbie Tena. AHHM30TPONHMS CBOWCTB KpHcTayuioB. JKuikue
kpuctauiel. CoBpeMeHHbIE Matepuanbl. [l1aBiaeHHe M KpuUcCTaIM3auusl. YJelnbHas TeMIoTa IUIaBJICHHUS.
Cybmumarus.

YpaBHeHHe TEIUIOBOro OanaHca.

TexHudyeckue ycTpoHCTBa M MPAKTHUECKOE IPUMEHEHHE: THIPOMETP U IICHUXPOMETp, KaJOpUMETP,
TEXHOJIOTUH MOJIyYEHUSI COBPEMEHHBIX MAaTEpHAJIOB, B TOM UYKCIIe HAHOMATepHaloB, 1 HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MIAPOB.

Kunenne npy NoHMXEHHOM JaBJICHUH.

Crioco0BI U3MEpeHus BIaKHOCTH.

HaOGmtonenne HarpeBaHMs ¥ IUIAaBJICHHUS KPUCTAIITMYECKOIO BELIECTBA.

JeMoHCcTpanys KpUcTajlioB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi

M3mepeHne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3nen 4. DiiekTpoaMHAMHUKA

Tema 1. Inexmpocmamuxa

OnexTpu3anys Tel. DIeKTPUIECKHH 3apsi. [[Ba Buaa snekTpudecknx 3apsaoB. [IpoBOIHNKH, AUIIEKTPHKH
1 TIOJTyPOBOIHHUKH. 3aKOH COXPAaHEHUSI IEKTPHUECKOT0 3apsia.

BzanmopeiictBue 3apsimoB. 3akoH Kymona. To4edHBI SNEKTpHYECKHHA 3apsia. OJNEKTpHUYECKOoe IIOJe.
Hanpspk€HHOCTD 351eKTpruecKoro nojs. [IpuHIMn cyneprno3uiuy 31eKTpUIecKuX nosen. JIuHuM HanpsxEHHOCTH
JIEKTPUUECKOTO OIS

Pabora cun anexrpocratideckoro mois. Ilorennman. PazHocts moteHmanoB. [IpoBOIHUKN 1 AUAIIEKTPUKI
B 2JIEKTPOCTATHUECKOM MoJI€e. JIU3aeKTpruecKas IPOHUIIAEMOCTb.



Onextpoémkocts. KonpmeHcaTtop. OJEKTpOEMKOCTh IIIOCKOrO KOHAEHCATOpa. OHEPrust 3apsLKEHHOro
KOH/JIEHCATOopa.

TexHUYeCKHEe yCTPOWCTBA M NMPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIL, JIEKTPOMETP, 3JIEKTPOCTaTHIECKast
3aIuTa, 3a3€MJICHHE JIIEKTPONPHUOOPOB, KOHIEHCATOP, KOMWPOBAJIBHBINA ammapaT, CTPYHHBIH IPUHTEP.

Jlemoncmpayuu

VYcTpolicTBO M IPUHLIUN IEHCTBUSA AIIEKTPOMETpA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEI.

OneKTpUUecKoe MoNe 3apsKEHHBIX Tell.

[TpoBOIHKKH B 3JIEKTPOCTATHIECKOM TIOJIE.

OnekTpocTaTHYecKast 3allUTa.

JIM3NEeKTPUKH B 2JIEKTPOCTATUUECKOM TI0JIE.

3aBHCHMOCTbH AIIEKTPOEMKOCTH IIOCKOI'0 KOHJEHCATOpa OT IO/ TUIACTUH, PACCTOSHUS MEXIy HUMHU U
JIMJIEKTPUYECKOH ITPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHJEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHJEHCATOopa.

Tema 2. Ilocmosannstii snexkmpuueckuit mok. Toku é paznuunsix cpeoax

DNEeKTpUUECKUA TOK. YCJIOBUSI CYIECTBOBaHHS JJIeKTpuueckoro Toka. Mcrounuku Ttoka. Cuia Toka.
ITocTOsIHHBIN TOK.

Hampspkenne. 3akoH OMa 1S ydyacTKa LemH.

DneKTpUUecKoe CONPOTHUBICHHUE. Y IeIbHOE CONPOTUBICHUE BemlecTBa. [locienoBaTenbHOe, MapaiesbHoE,
CMeIIaHHOE COeTMHEHNE IPOBOTHUKOB.

Pabota snexTprueckoro Toka. 3akoH Jxoyns—JleHna. MoIHOCTh 3JIEKTPHYECKOT0 TOKA.

DJIeKTpOJBIDKYIIAs CWJa W BHYTPEHHEE CONPOTHMBJICHHE HMCTOYHUKA TOKa. 3akoH OMa Juis IOJHOU
(3amKHyTOI) 371eKkTpHyeckoi 1enu. KopoTkoe 3aMbIKaHHE.

DJIeKTpOHHAs: MPOBOAUMOCTb TBEP/IBIX METAJIOB. 3aBUCUMOCTh CONPOTHUBIICHUS METAJJIOB OT TEMIIEPATYpBI.
CBepXIIpOBOIUMOCTb.

OneKTpuUecKuil TOK B BakyyMe. CBOWCTBA 3JIEKTPOHHBIX ITYYKOB.

[NomynpoBoauuku. CoOCTBEHHas! ¥ IPUMECHAs IPOBOAUMOCTD MOITYNPOBOAHNKOB. CBOMCTBa P—N-TIepexoza.
[NomynpoBoAHNKOBEIE IPUOOPEL.

OJeKkTpudecKMii TOK B pacTBOpaX M pacIiaBax OJIIEKTPOIUTOB. OJIEKTPOIUTHYECKAS JUCCOLHALISL.
OnexTponus.

OnexTpuuecKuil TOK B razax. CaMOCTOSTEIbHBIN U HECAMOCTOSTEIbHBIN pa3psin. Momaus. [lnazma.

TexHUYeckue ycTpOoHCTBa U MIPAKTUUECKOE IPUMEHEHHE: aMIIepMETP, BOIBTMETP, PEOCTAT, HICTOUHUKH TOKA,
JJIEKTPOHArpEBaTENbHbIE MPUOOPEI, 3IEKTPOOCBETHTEIbHBIE MPUOOPE], TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH
JIMOJI, TEPMHUCTOPHI X (POTOPE3UCTOPHI, ITOTYIIPOBOAHUKOBBIN AUON, FaJbBaHUKA.

Lemoncmpayuu

W3mepeHne cuiibl TOKa U HANPSHKEHMUS.

3aBHCHMOCTb CONPOTHUBICHUS MWINHAPUIECKUX MPOBOIHUKOB OT JUTUHBI, INTOMAAN TIONEPEIHOTO CCUCHUS U
MaTepuana.

CMeraHHOE COEMHEHNE TIPOBOIHUKOB.

[Ipsamoe n3MepeHne MEeKTPOABIKYIIEH cuinbl. KOpoTKoe 3aMbIkaHHE TralbBAHUYECKOTO 3JIEMEHTA M OLICHKA
BHYTPEHHETO CONPOTUBIICHHUS.

3aBHCHMOCTbH COIPOTHUBIICHHS METAJIIOB OT TEMIIEPATYPBI.

[IpoBOANMOCTB 3JIEKTPOTUTOB.

HckpoBoii pa3psa v IPOBOAUMOCTb BO3AYXA.

OnHOCTOPOHHSISI MPOBOAUMOCTH INOA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

W3ydenne cMenIanHOro COEMHEHNS PE3UCTOPOB.

W3mepenne 31eKTpoABIKYIIEH CHITBI HICTOYHMKA TOKA U €70 BHYTPEHHETO CONPOTHBIICHUS.

Habnronenue snekrponmsa.

MexnpeaMeTHble CBA3H

Wzydyenne kypca ¢usukm 6azoBoro ypoBHs B 10 Kilacce ocymiecTBISETCs C YYETOM COAEpKaTENbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMy MaTeMaTHKH, OMOJIIOTHH, XUMHH, Teorpadui ¥ TEXHOIOTHH.



Mesicnpeomemnvie nonsamus, CBA3aHHBIE C U3YYCHHUEM METOJOB HAYYHOI'O IIO3HAHUS: sBJICHUE, HAay4HbIH
¢axT, rumoresa, (u3MUYecKas BEIUYMHA, 3aKOH, TEOpPHs, HAOJIOIEHHE, HKCIEPHMEHT, MOJIEIHPOBAHHUE, MOIENb,
U3MEpEHHUE.

Mamemamuxa: pemieHre CUCTEMBl ypaBHEHUH, auHeWHast QyHKOus, napabomna, rurnepbona, ux rpaduka U
CBOMCTBa, TPUTOHOMETPUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPHI U UX MPOEKIMH Ha OCH KOOP/IMHAT, CII0’KEHUE BEKTOPOB.

buonocua: mexaHumdyeckoe JABIKEHHE B JKMBOM mpupone, aud@y3us, ocMoc, TEIIOOOMEH J>KUBBIX
OpraHU3MOB (BHUIIBI TETUIONIEPEIAUH, TEIFIOBOE PAaBHOBECHE), SIEKTPUUECKHE SIBIICHUS B )KUBOH MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb BEIeCTBA, MOJISIpHAs Macca,
TEIJIOBBIE CBOWCTBA TBEPIBIX TEJN, XKHIKOCTEH W Tra30B, AJIEKTPUUYECKUE CBOMCTBA METAJIOB, AIIEKTPOIUTHYECKAs
JIMCCOLMAIHS, TATbBAaHHKA.

Teocpaghus: BIaKHOCTb BO3yXa, BETPBL, OaApOMETp, TEPMOMETD.

Texnonoeusi: mpeoOpa3oBaHUE NBW)KEHHH C WCIOJIb30BAaHMEM MEXaHW3MOB, Y4ET TPEHUS B TEXHHKE,
TIOALTUITHUKH, UCIIOIb30BAaHHE 3aKOHA COXPAHEHUsI MMITYJIbca B TEXHUKE (pakeTra, BOJOMET M JIPYTHUe), IBUTaTelb
BHYTPEHHErO CrOpaHus, napoBasi TypOMHa, OBITOBOI XONOJWJIBHUK, KOHJUIIMOHEP, TEXHOJOTMU ITONy4YEHUS
COBPEMEHHBIX MaTepHajoB, B TOM YHWCJIE HAHOMATEpHAJIOB, M HAHOTEXHOJIOTHH, DJIEKTPOCTATHYECKas 3alluTa,
3a3eMJIEHHE  DJIEKTPONPHOOPOB,  KCEPOKC,  CTPYHHBIH  TNpPUHTEpP,  3JIEKTPOHArpeBaTelbHbIE  MPUOOPEI,
AJIEKTPOOCBETHUTENBHBIE PUOOPHI, raJIbBAaHUKA.

11 KJIACC

Paznes 4. DjeKTpogUHAMHUKA

Tema 3. Maznummnoe none. nNeKmpoOMazHUMHAA UHOYKYUA

[TocTostHHBIE MarHuThHl. B3auMopeilcTBUE MOCTOSHHBIX MarHUTOB. MarHuTHoe moisie. BekTop MarHMUTHOM
UHIYKIUK. [IpUHOMO Cyneprmo3suIuM MarHUTHRIX mojiedl. JIuHum wmarHuTHOM wuHAykimu. Kapruna nuHMMA
MarHUTHOM MHYKIMH IIOJIs TOCTOSHHBIX MAarHUTOB.

MarnuTtHoe nose MpoBOAHHMKA ¢ TOKOoM. KapTuHa AuHMIA MHIYKIMKM MarHUTHOTO MOJIsl JUIMHHOTO HPSIMOTO
MIPOBOJIHMKA M 3aMKHYTOI'O KOJIBLIEBOrO INPOBOJHMKA, KaTymKh c TokoM. OmelT Opcrena. B3aumopelictBue
IIPOBOIHUKOB C TOKOM.

Cuwira Amnepa, e€ MOAYJb M HallpaBJICHHE.

Cua Jlopenna, e€ MoIynb M HampaBieHHe. [[BiokeHHe 3apsHyKeHHOW YacTHIBI B OJHOPOAHOM MarHUTHOM
none. Pabora cuiiel JlopeHna.

SIBieHue >MeKTpOMAarHUTHOW MHAYKUWHU. [IoTOK BeKkTOpa MarHMTHOM MHAYKLIHH. DJEKTPOIBIDKYILIAS CHIIA
HMHIYKIUH. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIMK Dapases.

BuxpeBoe aiekTpudeckoe mone. OJIEKTPOABIDKYINAS CHJIAa HHAYKIMM B IIPOBOJHHUKE, JABMKYIIEMCS
MIOCTYMATEIbHO B OHOPOHOM MAarHUTHOM IIOJIE.

IIpaBuio JleHua.

WHnykTUBHOCTE. SIBIIeHHE CAaMOMHAYKIMU. DIIEKTPOABIKYILAs CHIa CAMOMHAYKIIMH.

OHeprusi MAarHUTHOT'O MTOJIST KATYIIKU C TOKOM.

DNEeKTpOMAarHuTHOE TI0JIE.

TexHudyeckue ycTpOWCTBA M MPAKTHYECKOE NPHMEHEHHE: IIOCTOSHHBIE MArHWTBI, 3JIEKTPOMArHWTHI,
JIEKTPOABUTATEINb, YCKOPUTENHN 3JIEMEHTAPHBIX YACTHL, HHIYKIIMOHHAS TI€Yb.

Lemoncmpayuu

OmnpiT DpcTena.

OTKIIOHEHHUE IIEKTPOHHOTO ITyYKa MAarHUTHBIM ITOJIEM.

JIMHMM MHIYKIMA MarHATHOTO TOJIS.

BszaumoneiicTBue 1ByX NPOBOAHUKOB C TOKOM.

Cuta Ammepa.

HeiictBue cuibl JIopeH1Ia Ha HOHBI 3JIEKTPOJIMTA.

SIBneHue 31eKTPOMarHiTHOM HHIYKIIUH.

IIpaBuio Jlenua.

3aBHCHMOCTD IEKTPOJABIDKYIIEH CHIIBI HHAYKIIMN OT CKOPOCTH M3MEHEHNSI MAarHUTHOTO MOTOKA.

SIBrIeHrEe CaMOMHIYKIIIH.

Yuenuueckuit sxcnepumenm, nabopamopmule pabomoi

W3ydeHrie MarHUTHOT'O MOJISL KATYHIIKH ¢ TOKOM.



I/ICCJ'IGJ_'[OBaHI/Ie I[eflCTBI/IH MOCTOAHHOI'O MarouTa Ha paMKy C TOKOM.
I/ICCJ'IGJ_'[OBaHI/Ie SIBJICHUA BHGKTpOMaFHHTHOﬁ UHAYKIOHWU.

Paznen 5. Kosie6anusi 1 BOJHBI

Tema 1. Mexanuueckue u 371eKmMpPOMAZHUMHbIE KOIEOAHUA

KonebarenbHast cucrema. CBOOOMHBIE MexaHWYeckue KoieOanus. ['apmonHmueckue konebanus. Ilepuon,
yactoTa, amIuuTyaa M ¢aza komebanuid. [IpykuHHBIM MasTHHK. MaremaTuueckuii MasTHUK. Y paBHEHHE
rapMOHHYECKHUX KosnebaHuil. [IpeBpalieHne sHepruy IpH FrAPMOHUYECKUX KOJIEOaHHSIX.

KonebarenbHbiii  kKOHTYp. CBOOOJHBIE 3IIEKTPOMArHUTHBIE KOJNEOaHWS B HIEATBHOM KoJieOaTeTbHOM
KOHTYype. AHAJOTusl MEXIy MEXaHWYECKUMH W DIIEKTPOMarHUTHeIMH KoneOaHusmu. Popmyna Tomcona. 3akoH
COXpaHEHHMs] SHEPTUHU B HIICATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxaronmx KojeOaHWSAX. BbIHyXIEHHbIE MexaHH4Yeckne KoieOanusi. Pe3zonanc.
BeIHYX/IeHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHusI.

Ilepemennsiii Tok. CuHycOUJaNbHBIN MEepeMEHHbINH TOK. MOIIHOCTh NEPEMEHHOr0 TOKA. AMIUIUTYIHOE U
JIEUCTBYIOIIee 3HAUSHNE CUITBI TOKA M HAIIPSKESHHS.

Tpanchopmarop. [IponusBonctso, nepeaaya u NOTpedICHUE IINEKTPUUECKON SHEPTHH. JKOJIOTUUECKHE PUCKH
TIPY TIPOM3BOICTBE AIIEKTPOIHEPrUH. KylibTypa UCIoNb30BaHuMs 31EKTPOIHEPTUH B TIOBCEJHEBHOM JKU3HH.

TexHUYeCKHe yCTpOWCTBA M NMPAKTUYECKOE NMPUMEHEHHE: 3JIEKTPUYECKU 3BOHOK, TE€HEpaTop MepeMEeHHOr0
TOKa, JINHUY AJIEKTpOIIepe/iay.

Jlemoncmpayuu

HccnenoBanue nmapamMerpoB KojeOaTenbHON CUCTEMBI (MIPYKUHHBIN MIM MaTeMaTHUeCKUI MasTHUK).

HabnroneHue 3aryxarommx KoneOaHui.

HccnenoBanue CBONCTB BBIHYXK/ICHHBIX KONeOaHUI.

HaGmoneHue pe3oHaHca.

CBOOOHBIC 3JICKTPOMATHUTHBIC KOJICOAHUS.

OcumutorpaMmsl  (3aBUCUMOCTH  CHJIBI TOKAa W HANpPsDKEHUSI OT BPEMEHM) [UIS  JJIEKTPOMArHUTHBIX
KoJIe0aHuH.

Pe3onaHc npy mocnenoBaTeIbHOM COSAMHEHNH PE3UCTOPA, KAaTYyIIKU MHAYKTUBHOCTH U KOHJEHCATOpa.

Mopenb TUHUM 3JEKTPONEpeaayn.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomsi

HccenenoBanne 3aBUCUMOCTH TIEpHOZia MAJIBIX KoeOaHMi Ipy3a Ha HATH OT JUIMHBI HUTH M MacChl Ipy3a.

HccnenoBanne nepeMeHHOro TOKA B IIEMM M3 IOCIE0BATEIbHO COCAMHEHHBIX KOHJIEHCATOpa, KAaTYIIKH U
pesucropa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbIE GOJIHbI

MexaHuueckue BOJIHBI, YCIOBUs pactpocTpaHeHus. Ilepuon. CKopocTh pacpoCTpaHEHHs U IJIMHA BOJIHBI.
[Nonepeunsie 1 npoxobHBIE BONHBL. VHTepdepeHuns u quppakiys MeXaHHISCKUX BOJIH.

3Byk. Cxopocth 3ByKa. ['pomKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIC BOJHBL. YCIOBUS M3Jy4eHHUsl 3JIEKTPOMATrHUTHBIX BOJNH. B3aumuas opueHTanus
BekTopoB E, B, V B amexTpomarautHON BoiHE. CBOWCTBA ANEKTPOMATHUTHBIX BOJNH: OTPaYKEHHE, MPEJIOMIICHUE,
nonspusanys, tudpakius, narepdeperuss. CKOpOCTh IEKTPOMATHUTHBIX BOJIH.

[Ikana 37eKTpOMarHUTHBIX BOJH. [IpuMeHeHne 3IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TprHOMTBI paguoCBsI3H U TeNEeBUACHUS. Pagronokarms.

OJIEKTPOMArHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEIbl.

TexHu4eckue ycTpoWCTBa M IPAKTHIECKOE NPUMEHEHHE: MY3BIKAIbHBIE WHCTPYMEHTHI, YIbTPa3ByKOBas
JMarHOCTHKA B TEXHUKE U MEAWIMHE, pajap, paJuoNpuEMHHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-meus.

Lemoncmpayuu

OO6pa3oBaHne 1 pacrpocTpaHEHHE MONEPEYHBIX U MPOJOITBGHBIX BOJH.

KoneGumomieecst Teno Kak HCTOYHUK 3BYKa.

HaOGmonenne orpaxeHus U MPETOMIICHNS] MEXaHIMYECKNX BOJH.

Habnronenue naTepdeperHnn u Audpakiud MEXaHMIECKIX BOJH.

3BYKOBOH pe30HAHC.

HabnromeHue cBA31 TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYION W 9acTOTON KOJIeOaHMA.

HccnenoBanre CBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTPAKEHHE, NPETOMIICHHE, MOJISIpH3alis, AUGpaKiys,
uHTEepEPEHITHS.

Tema 3. Onmuka



I'eomerpuueckass ontuka. IIpsmonuHeilHOE pacnpocTpaHEHHE CBeTa B OAHOPONHOM cpene. Jlyd cmera.
ToueuHbIit ICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTPAXKEHUS cBeTa. [locTpoeHne H300paskeHNid B TUIOCKOM 3epKalle.

[Ipenomienune cBera. 3akoHBI IMPENTOMIICHUS cBeTa. AOCONIOTHBIM MOKa3aTenb mperoMieHus. llomHoe
BHYTpEHHee oTpakeHue. [IpenenpHblil yrol MOJTHOr0 BHYTPEHHETO OTPAXKEHUS.

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

Cobuparonue 1 paccenBaromye JUH3bL. ToHKas auH3a. POKYCHOE paccTOSHUE M ONTHYECKasl CHJla TOHKOU
muH3bl.  [locTpoeHne u300pakeHHMIT B COOMpAIOIIMX W paccenBaromMX JuH3ax. DopMyna TOHKOH JIMH3EIL.
YBenuueHue, 1aBaeMoe JUH30H.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKON ONTHUKH.

BonHoBas ontrka. MaTepdepenms cera. KorepeHTHbIE HCTOUHUKH. Y CIOBHS HAOIIOAEHUSI MAKCHMYMOB U
MUHAMYMOB B HHTEP(QEPEHIIMOHHON KapTHHE OT JABYX CHH(]A3HBIX KOI€PEHTHBIX HCTOYHHUKOB.

Hudpaxuus ceera. [{udpaxumonnas pemérka. Y cinoBre HAOMIOICHUS TIIaBHBIX MAaKCUMYMOB ITIPH NaJICHUH
MOHOXPOMaTHYECKOT'0 CBETa Ha JU(PAKIMOHHYIO PEHIETKY.

Ionspuzanus ceera.

TexHu4yeckue yCTpoCTBA W NpPaKTHYECKOE NPUMEHEHHE: OYKH, Jyna, (oTroamnmapar, MPOeKINOHHBIH
anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHASI ONTHKA, TU(PpaKIMOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpsiMonuHeliHOe pacnpocTpaHeHue, OTpaKeHNe U IpesioMiieHre cBeTa. OnTHyeckrue nproopslI.

IlonHoe BHyTpeHHEe oTpakeHue. Moaenb cBeToBoa.

HccnenoBanue cBOWCTB N300pakEHHH B JTIMH3AX.

Moaenu MUKpOCKOIIa, TeJIECKOIa.

HaGmoneHue uHTepEepeHIInT CBeTa.

Ha6moneHue nud)pakiivy CBeTa.

HaGtoieHre IUCIepcHu CBETa.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO IPU3MBIL.

[Nonyuenue criekTpa ¢ TOMOLIBIO JU(OPAKIUOHHON PEHIETKH.

HaGuntonenue nonspusaiuu cBera.

Yuenuuecxuii sxcnepumenm, nabopamopnule pabomoi

W3mepenune nmoka3aTesns IpeOMIICHHS CTEKIIA.

HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.

HabGumronenue aucnepcuu cBerta.

Paznen 6. OcHOBBI clIelIMATbHOI TEOPHH OTHOCHTEJILHOCTH
I'paHuibl IPUMEHMMOCTH KJIACCHUYECKOM MexaHMKH. [locTynaTel crienualbHOM TEOPUM OTHOCUTENIBHOCTH:
HMHBAPHAHTHOCTh MOJYJISl CKOPOCTH CBETa B BaKyyMe€, IIPHHIUI OTHOCUTEIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aME/JICHUE BPEMEHN U COKPAIIEHHUE JJTHHBL.
OHeprust ¥ UMITYJbC PENSTUBUCTCKON YaCTHUIIBI.
CB3b MACCHI C SHEPTUEH U UMITYJIBCOM PENATUBUCTCKON YaCTUIIBI. DHEPIUs ITOKOSL.

Paszpnen 7. KBanToBas pusuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®dotonsl. Dopmyna [lnanka cBsi3u 3HEPrun (OTOHA C €ro YaCTOTOM. DHEPrHsi U UMIYIbC (OTOHA.

OtkpoiTre U uccnenoBanue Gporodddexra. Ombitel A. I'. CroneroBa. 3akonsl Gotodddexra. YpaBHeHHE
Oitamrreitna s porodddexra. «Kpachas rpanuna» Gorodddekra.

Hasnenne ceeta. OnbiTe I1. H. JIebenena.

XHUMHUYECKOE JIENCTBUE CBETA.

TexHUYEeCKHe yCTPOIMCTBAa U NPAKTHYECKOE NMPUMEHEHHE: (POTOUIEMEHT, (POTOJATINK, CONHEYHAs Oarapes,
CBETOAMOI.

Lemoncmpayuu

®oTor(PEeKT Ha YCTAHOBKE C IMHKOBOH IIIACTHHOH.

HUccnenoBanne 3aKOHOB BHEMTHETO (POTOIPPEKTa.

Cseronmon.

Conneunas Garapest.

Tema 2. Cmpoenue amoma



Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesHnio o -yactuil. [ImaHerapHas Monenbs aToma.
[octynater bopa. Uznydenne u nornomenne GOTOHOB NP NEPEXO/IE aTOMa C OIHOTO YPOBHS SHEPTUH Ha JIPYroi.
Bunei criektpoB. CrieKTp ypoBHEH HEPTUH aToMa BOJOPOA.

Bonzossle cBoiicTBa yactull. Bomus! ne bpoitnsa. KopnyckynsipHO-BOIHOBOH Ayanu3M.

CrioHTaHHOE U BBIHYKJECHHOE U3Iy4EHUE.

TexHHYecKue yCTpOWCTBa W TNPAKTUUECKOE IMPUMEHEHHE: CIIEKTPAJIbHBIA aHaiu3 (CIIEKTPOCKOI), Jasep,
KBaHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbiTa Pesepdopaa.

Onpenenenue IIMHBI BOJIHEI 1a3epa.

HaGmonenue nuHelvaThIX CIEKTPOB U3TyIEHMS.

Jlazep.

Yuenuuecxuit sxcnepumenm, nabopamophuie pabomoi

HabnroeHue TUHENHYATOro CIIEKTpa.

Tema 3. Amomnoe adpo

OKCIIEpUMEHTHI, J0KAa3bIBAIOIIME CIOXKHOCTh CTpoeHus sapa. OTKpbeITHE pPaguOaKTUBHOCTH. OTBITHI
Pesepdopna no onpeneneHuo cocraBa pajMoakTUBHOro m3nydeHus. CBolcTBa anbga-, 6era-, raMMa-u3IydeHusI.
BiusiHue pagroakTHBHOCTH Ha JKUBBIE OPTaHU3MBI.

OtkpbiTHE IPOTOHA W HelTpoHa. HykinoHHas mozens siapa [eiisen6epra—lBanenko. 3apsin sapa. MaccoBoe
4yucIIo sapa. M3oromnsl.

Anba-pacniaa. DIEKTPOHHBIA W TO3UTPOHHBIH OeTa-pacnan. ['aMMa-uznydeHue. 3aKoH pajiMOAKTHBHOTO
pacnana.

DOHeprusi CBs3U HYKJIOHOB B syipe. SlnepHble cuibl. Jledekt Macchl siapa.

SnepHble peakuyu. JleneHue u CUHTES A1€ep.

Snepublii  peaktop. TepmosiepHblii cuHTe3. [IpoOieMbl M TNEPCIEKTUBBI SIIEPHOM  SHEPTEeTHKH.
DKOJIOrM4ECKUE aCIEKTHI SIIEPHOIM SHEPTETHUKU.

OneMmeHTapHbIe YacTHLBL. OTKPHITHE TIO3UTPOHA.

MeTtons! HaOIIOAEHHS U PETUCTPALIIN 3JIEMEHTAPHBIX YaCTHIL.

dyHaaMeHTanbHble B3auMoJieHcTBUs. EMMHCTBO (DM3HYECKOi KapTHHBI MUpA.

TexHuueckue ycTporcTBa U MPAKTUUECKOE NPUMEHEHUE: JO3UMETP, KaMepa BuibcoHa, siiepHbIi peakTop,
aToMHas OomOa.

Lemoncmpayuu

CY€TYMK MOHU3UPYIOIHUX YaCTHIL.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi
HccnenoBanue TpekoB yacTHil (110 TOTOBBIM (oTorpadusm).

Pa3nen 8. DjieMeHTHI AaCTPOHOMUHU M ACTPOPU3NKH

Oransl pa3BUTHS acTpoHoMHH. [IprkiIagHOe 1 MUPOBO33pEHYECKOE 3HAYCHNE aCTPOHOMUH.

Bun 3Bé3aa0r0 Heba. Co3Be3aus, SIPKHUE 3BE3/IBL, TUNTAHETHI, NX BUANMOE ABIDKCHIE.

CoHevHast CUCTEMa.

Comune. Conneunas akTHBHOCTH. Mcrounmk osHeprun ComHma u 3BE3n. 3BE3ABI, WX OCHOBHEIE
XapaKTepUCTUKA. JluarpaMma «CIIEKTPajbHBIA KIAacC — CBETHMOCTBY». 3BE3IBI TJIABHOW MOCIEIOBATEIHFHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTB» IS 3BE3N TJIABHOW IIOCIENOBATEILHOCTH. BHYyTpeHHee CTpoeHue 3BE3N.
CoBpeMeHHBIE TIPEICTABICHUS O POUCXOXKICHIH U 3Bomronny CoHIIa 1 3BE3]T. DTaIbl )KU3HHU 3BE3 .

Mneunsnii [lyte — Hama [Mamaktuka. Ilomokenme u nemwkenue Comumna B ['amaktuke. THITBI ranakTHK.
Panuoranaktuku u kBazapel. YEpHbIE ABIPHI B SIAPAX FaNaKTHK.

Bcenennas. Pacumpenne Bcenennoil. 3akon Xa06ma. Paz0eranme ramaktuk. Teopust Bombmoro B3prsiBa.
PenuxroBoe nznyuenue.

MacmrabHas ctpykTypa Beenennoit. Meraranakruka.

Hepeménasie mpoOieMbl aCTPOHOMHH.

Yyenuuecxue nabniooenus

HaOGmtonenust HeBOOPYKEHHBIM TJIa30M C MCHOIB30BAHHEM KOMIBIOTEPHBIX MPHUIOKCHUH IS ONIPEACTICHHS

TTOJIOKEHNUSI HEOCCHBIX OOBEKTOB HAa KOHKPETHYIO JATy: OCHOBHBIC c03Be3ausi CeBepHOro MONYIIapHst U SPKHE
3BE3JIEI.

Hab6monenus B Teneckon Jlynsl, mnaner, Mneunoro ITyrw.



O0o0maroniee NOBTOpEHHE

Ponp ¢u3mkm M acTpoHOMHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIMAIbHOW M ATHYECKOW cdepax
JIEATEIIHOCTH YeNIOBEKAa, POJb M MECTO (DPM3UKM W aCTPOHOMHHM B COBPEMEHHOW HaydHOW KapTHHE MHpa, POJb
¢usmyeckoil Teopuu B GOpMHUPOBAHNH IPENCTABICHUH O (PU3UUECKOH KapTHHE MHpPaA, MeCTO (PU3NUECKOI KapTHHBI
MHpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX TIPECTaBICHUH O IPUPOJIE.

Me:xnpeaMeTHbIe CBS3H

Wzydyenne kypca ¢usukm Ga3zoBoro ypoBHS B 11 Kiacce ocymecTBiseTcs ¢ Y4ETOM COJepiKaTelIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMy MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaui 1 TEXHOJIOTHH.

Medsicnpeomemnvie nousamus, CBA3aHHbIE C U3YYCHHEM METOJOB HAYYHOI'O IIO3HAHUS: sBJICHUE, HAay4HbIH
¢axT, rumoresa, ¢u3MUYecKas BEIUYUHA, 3aKOH, TEOpHs, HAOJIOIEHHE, IKCIEPHMEHT, MOJEIHPOBAaHHUE, MOJEINb,
HU3MEpPEHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (YHKINU: CUHYC, KOCHHYC, TaHT'€HC,
KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKLUH HAa OCH KOOPJHMHAT, CIOKEHHE
BEKTOPOB, NMPOM3BOJIHBIE 3JIEMEHTApHBIX (DYHKLMH, NMPHU3HAKU MOJ00MS TPEYroNLHUKOB, OMNpelesieHHEe IUIOMIaIH
IoCKuX (GUryp u o0bEéma Te.

Buonozusn: snextpuueckue SIBICHUS B JKUBOM IpUpone, KoyeOaTelbHbIE JBWKEHHS B KMBOW TPHPOZE,
ONTUYECKUE SBJICHUS B )KUBOW IpUpPOJIE, IeHCTBUE paauallii Ha KUBBIE OPIaHU3MBI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIMYECKAsi CTPYKTYpa TBEPABIX TeJl, MEXaHU3MbI 00pa30BaHUs
KPUCTAJUIMYECKON PELIETKY, CIIEKTPAJIbHBIN aHAIN3.

Tleocpacpusi: MarHWTHBIE TONIOCA 3EMJIH, 3aJIe)KW MarHUTHBIX pPyH, (OTOChEMKa 3eMHOH IOBEPXHOCTH,
NpeACcKa3aHue 3€MIIETPICEHHN.

Texnonoeus: NTUHUM DJIEKTPONEpENAy, TEHEPATOP IEPEMEHHOI0 TOKa, 3JIEKTPOABMIraTellb, MHIYKLUOHHAS
neyb, paaap, paauonpHUEMHHUK, TEIeBU30p, aHTeHHa, TeiaedoH, CBU-neyb, MPOEKIIMOHHBIN amnmapar, BOJIOKOHHAS
OITHKA, COJTHEYHAas OaTapes.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUSA TIPOTPAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeaMera «Pu3nkay Ha ypOBHE CpelHEro odmiero oodpa3zoBaHus (0a30BBI ypOBEHB)
JIOJDKHO O0ECTICUUTh JOCTHKEHUE CICAYIOUIMX JTMYHOCTHBIX, METAPEAMETHBIX W MPEIMETHBIX 00pa3oBaTEbHBIX
pe3yNBTaTOoB.

JJMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMSI ydeOHoro mpenmera «®Du3MKa» JODKHBI OTpa)kaTh TOTOBHOCTh M
CIIOCOOHOCTh OOYYAIONIMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW IMMO3UIIMEH JIMYHOCTH, CHCTEMOM
LIEHHOCTHBIX OPHEHTALINH, MMO3UTHBHBIX BHYTPEHHHUX YOEKIEHHH, COOTBETCTBYIOMINX TPaJUIHUOHHBIM IIEHHOCTSIM
poccuiickoro oOIIecTBa, PACIIMPEHUE XHM3HEHHOTO OIbITAa M OMNbITa JEATEIBHOCTH B IIPOLECCE peaslu3aluu
OCHOBHBIX HalpaBJIeHUHN BOCIIUTATEIbHOI €A TETbHOCTH, B TOM YHCIIE B YaCTH:

1) rpasaaHcKOro BOCIUTAHHUSA:

C(OPMHUPOBAHHOCTh TPAXKTAHCKOW MO3UIIMK OOYYArOIIerocss Kak aKTHBHOTO W OTBETCTBEHHOTO 4YileHa
pOCCHiiCKOro o0I1ecTBa;

NPUHATHE TPAJAUIMOHHBIX O0IIEYEIOBEYECKIX I'yMAaHUCTHIECKUX M JIEMOKPATHUECKHX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITENBHOCTh B HMHTEpEcax TIPaKIaHCKOro OOIIecTBa, y4acTBOBaTh B
caMOyNpaBlIeHUH B 00pa30BaTeNbHOM OpraHu3aliy;

YM€EHHE B3aHMO}]CﬁCTBOBaTb C COHnUaJIbHbBIMU HWHCTUTYTaMHU B COOTBETCTBHHM C UX q)yHKHI/IS[MH n
Ha3HAuYCHHUEM;

TOTOBHOCTb K T'YMaHUTAPHOM U BOJIOHTEPCKOU JEATENBHOCTH;

2) maTpHOTHYECKOr0 BOCIUTAHUS

c(OpMHUPOBAHHOCTH POCCUHCKOMN IpaXkJaHCKOW HMICHTHYHOCTH, IATPHOTU3MA;

LIECHHOCTHOE OTHOIIEHHE K IOCYJapCTBEHHBIM CHMBOJIAM, JOCTMXKEHMSM POCCHHMCKMX YUYEHBIX B 00OnacTu
(U3MKH U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHWSA:

copMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHUECKOTO TIOBEICHHS;

CIIOCOOHOCTh OLIEHMBATh CUTYalMIO M IPHHUMAaTh OCO3HAHHBIE PEUICHHS, OPUEHTHPYSCh Ha MOpalbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH, B TOM YHUCIIE B JIEATEIBHOCTH YIEHOIO;

OCO3HAHME JIMYHOI'0 BKJIAJa B IIOCTPOCHHE YCTOHYUBOro OyayILEero;

4) 3CTeTHYECKOro BOCIIUTAHMS

JCTETUYECKOE OTHOIICHHWE K MHpY, BKIIOYas SCTETUKY HAyIHOTO TBOPUYECTBA, HPHCYIIEro (u3mdeckoin
HayKe;

5) TpynoBOro BocnuTaHus:

HHTEpeC K pa3iuyuHbIM cdepam npodecCHOHAIBHON NeATeIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C (DU3HKOH M
TEeXHUKOH, yMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOpP Oyaymieil mpodeccMn M peaau3oBHIBaTH COOCTBEHHBIE
KM3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPA30BAHUIO B 001acTH (DU3UKHM HA MPOTSDKEHUU BCEi
KH3HU;

6) IK0JIOrHYECKOr0 BOCHUTAHMSI:

Cc(pOPMHUPOBAHHOCTh HKOJIOTHYECKOM KYIBTYPBI, OCO3HAaHHE TIJI00ATBHOTO XapakTepa 3KOJOTHMYECKUX
mpobiem;

IJITAHUPOBAHUE U OCYLIECTBJICHUE AEHCTBUM B OKpYXKAIOLIEH Cpele Ha OCHOBE 3HAHUS LieJIed yCTOMYHMBOIO
Pa3BUTHS YETIOBEUECTBA,;

pacuMpeHre OIbITa AEATENbHOCTH SKOJOTMYECKONW HANpaBJICHHOCTH Ha OCHOBE MMEIOUIMXCS 3HAHWH IO
¢dusnke;

7) HeHHOCTH HAYYHOIO MO3HAHUS:

c(OpMHPOBAHHOCTE MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHUTHS (hru3ndecKon
HayKH;

OCO3HaHME IIEHHOCTH HAYYHOH AEATENHbHOCTH, TOTOBHOCTH B MpOIlEcCe M3Y4eHHs (HM3HKH OCYIIECTBIISATH
IIPOEKTHYIO U UCCIIEAOBATENLCKYIO AEATENBHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATbBI



Ilo3naBaTenbHBIC YHUBEPCATIbHBIC y4eOHbIe NeiiCTBUS
Ba3zoBble noruyeckue aeiicTeus:

CaMOCTOSITEIHHO (POPMYITUPOBATH U aKTYaIN3UPOBATH MPOOIEMY, pacCCMaTPUBAThH €€ BCECTOPOHHE;

OIIPENIEIIATh LIENH AeSTEIbHOCTH, 3aaBaTh apaMeTphl U KPUTEPUU UX TOCTHKEHUS,

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

pa3pabateiBaTh IUIAH pEUIEHHWs NpoOJeMBl C y4ETOM aHaM3a HWMEIOIIMXCS MaTepuallbHBIX U
HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBHI B JIESTEIbHOCTh, OLIEHMBATh COOTBETCTBHE PE3YAbTATOB LIENSM, OLIEHUBATH PUCKH
MOCTIECTBUN AEATEIbHOCTH;

KOOpJIMHUPOBaTh W BHINOJHATH PabOTy B YCIOBHSAX pPEANTBHOTO, BUPTYaJBHOTO M KOMOMHHUPOBAaHHOTO
B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIICHUE TIPH PELICHUH )KU3HEHHBIX MTPOOIIEM.

Ba3oBble ncciegoBatebckne 1eficTBHS

BJIaJICTh HAYYHON TEPMHUHOJIOTHEH, KITIOUEBBIMH MOHITUAMH U METOIaMH (DU3MUECKOM HAYKH;

BJIaJICTh HAaBBIKAMH y4eOHO-HCCIIEIOBATEIbCKOM ¥ TPOSKTHOW JEATENbHOCTH B 00JacTH (H3HKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENIEHOMY TTOMCKY METOJIOB pEIIeHUs 3a1a4u (PU3NUECKOro CONlepIKaHus,
MIPUMEHEHUIO PA3IMYHBIX METOJIOB [TO3HAHHUS;

BJIAZICTL BUAAMU ACATCIBHOCTU IO MOJYYCHHUIO HOBOI'O 3HAHWS, €r0 MHTCPIIpETAlNN, npe06pa3OBaHmo )41
NPpUMEHECHUIO B Pa3JINYHBIX y‘IC6HBIX CUTyalusax, B TOM 4YHCJIEC IPU CO3JaHHUH yqe6m)1x IIPOCKTOB B O6J'I3.CTI/I
buznKy;

BBISABJIATE NPUIUHHO-CIICACTBECHHBIC CBA3U U aKTYyaJIU3UPOBATh 3a7a4dy, BbIABUTATb T'UIIOTE3Y eé peueHus,
HaXOAMTh apryMEHTHI JJIS JOKA3aTelbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh IapaMETPbl U KPUTEPUU PELLICHHUS;

AHAJIM3UPOBATL TIIOJIYYEHHBIC B XOAC PCIICHHUSA 3a4adu pe3ysibTaTbl, KPUTHYCCKH OLCHHUBATHL UX
AOCTOBEPHOCTD, IIPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCJIIOBUSAX;

CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIC 3aJayd B 00pa3oBaTEIbHON AESATENBHOCTH, B TOM YHCIE IPH
H3y4eHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTYaLMsIM, OLICHUBAThb IPHOOPETEHHBIH OIBIT;

YMEThb IEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHIECKYIO 00IACTh KU3HEACATSIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 PA3HBIX IPEIMETHBIX 00JacTeil;

BBIJJBUIaTh HOBBIE UJIEH, IIPEIUIaraTh OPUTHHAIBHBIE TOJXObI U PELICHHUS;

CTaBUTb NPOOJIEMBI U 3a1a4H, JOITyCKAIOLINE albTePHATUBHBIC PEIICHUS.

PaGora ¢ unpopmanueii:

BJAJeTh HABBIKAMH MONy4eHHS MHpOpMalu (U3NYECKOTO CONEPKAaHHMSA M3 HCTOYHHKOB Pa3HbIX THIIOB,
CaMOCTOATENBHO OCYLIECTBIIATh MOMCK, AHANIW3, CHCTEMAaTH3AlMI0 W HHTEPIPETalio MH()OPMALMH Pa3IHMIHBIX
BUJIOB U (h)OPM IIPEICTaBICHUS;

OLICHMBATh JOCTOBEPHOCTH HH(OPMALHH;

HCIIONB30BATh CPeACTBa MH(POPMALMOHHBIX U KOMMYHHKAIIHOHHBIX TEXHOJOTHH B PEIICHUM KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX U OpPTraHW3AIOHHBIX 3a/1a4 ¢ COOMI0eHNEM TpeOOBaHNI 3prOHOMUKH, TEXHUKN 0€30MacHOCTH,
THTHEHBI, pECypcoCcOepeKEeHNs, IPABOBBIX M 3ITHUECKUX HOPM, HOPM MH(OPMAIMOHHOK 6€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PH3UYECKOr0 COAEPKAHMS B Pa3IUIHbIX (popMaTax ¢ y46TOM Ha3HA4YeHUS HHOpMaAIMu U
LIENIEBOI ayJUTOPHH, BHIONPAs ONTHMAaIbHYIO (OpMY IPEICTABICHHUS U BU3YaIH3alUH.

KoMMyHHMKATHBHBIC YHHBepCcAIbHbIe YueOHbIe NeiicTBHS:

OCYILECTBIATH OOIIEHNE Ha YpOKaxX (DM3HKU U BO BHEYPOUHOI AESATEIBHOCTH;

pacIio3HaBaTh NPEIIOCHUIKN KOH(DIUKTHBIX CUTYAIIH U CMSTYATh KOH(IUKTHI;

Pa3BEPHYTO 1 JIOTHYHO M3JaraTh CBOIO TOUKY 3PEHHS C UCTIOIB30BAHIEM SI3BIKOBBIX CPEIICTB;

TIOHNUMATh U UCHOJIB30BATh MPENMYIIECTBA KOMaHIHOW M MHANBUIyaIbHON paboTHI;

BBEIOMPATh TEMAaTUKy W METONBI COBMECTHBIX ICHCTBHH C Y4ETOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH
KaXJIOT0 WICHA KOJJIEKTHBA,;

MIPUHAMATh IIEJTM COBMECTHOW JIEATENFHOCTH, OpPTaHW30BBIBATH M KOOPIWHMPOBATH JEHCTBHSA IO €&
JMOCTIDKEHHIO: COCTaBIATh IDIAH JEWCTBUHA, PACIPENeNsiTh PONd C yIETOM MHEHHH YYaCTHHKOB, OOCYXKIATh
Ppe3yNbTaThl COBMECTHOI paboTHI;

OIICHMBATh Ka4deCTBO CBOEr0 BKJIAJa M KAXKIOr0 YYacTHHKAa KOMaHAB B OOIMHA pe3ynbTaT 110
pa3paboTaHHBIM KPUTEPHSM;



mpejyIarath HOBBIC TPOEKTHI, OICHHWBATH HJIEH C TO3WUIMA HOBU3HBI, OPHTHHAIBHOCTH, TMPAKTHICCKOM
3HAYUMOCTH;

OCYIIECTBIATh MMO3UTUBHOE CTPATEIMYECKOE MMOBEIICHHE B PA3NIMYHBIX CHTYAIlUSIX, MPOSIBIISATH TBOPUYESCTBO U
BOOOpaxkeHue, OBITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBepcalbHbIe y4eOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITETIHHO OCYIIECTBIISITh ITO3HABATENBHYIO JESITENBHOCTh B 00NacTH (UM3MKA M aCTPOHOMUH,
BBISIBIISITH IPOOJIEMBI, CTaBUTh U (DOPMYIMPOBATh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIPHO COCTAaBJISATh IUIAH PEUICHHS pacy€THBIX M KadeCTBEHHBIX 3ajad, IUIaH BBIITOJIHEHUS
MIPaKTHYECKOH pabOTHI ¢ YUETOM HMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U ITPEATIOYTEHUIH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlHsIM;

pacumpsTh paMKH y4eOHOI0 TIpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTEHHH;

JieTIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh Ha ce0st OTBETCTBEHHOCTD 33 PEIICHHUE;

OLIEHUBATh PUOOPETEHHBIN OMBIT;

Croco0CTBOBaTh (HOPMHUPOBAHUIO U TIPOSIBIICHUIO SPYAHUIIUH B 00J1aCTH (DPM3UKH, IOCTOSTHHO TOBBIIIATH CBOM
00pa3oBaTeNbHbIA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAIBHBII HHTEJJIEKT:

JAaBaTb OLICHKY HOBBIM CUTyallUsIM, BHOCHUTb KOPPEKTHBBI B JACATCIIBHOCTb, OLIEHUBATH COOTBETCTBHUE
Pe3yIbTaTOB LENAM;

BJIaACTh HaBBIKAMH MO3HaBaTEIbHOM pe(bnelccvm KaK OCO3HaHHA COBEPIIACMBIX ﬂeﬁCTBHﬁ U MBICIIUTECIIbHBIX
IPOIIECCOB, UX PE3YIILTATOB U OCHOBAHHIA;

UCIIOJIb30BaTh NPUEMBI Pe(IIEKCHH JUTs OLIEHKH CHTYallMH, BEIOOpa BEPHOTO PELICHHUS;

YMETHh OLI€EHUBATHL PUCKU U CBOEBPEMEHHO IPUHUMATH PEHICHUS I10 UX CHUXXCHUIO,

IIPpUHHUMATb MOTUBBI U apPTYMEHTBI APYIUX IPU aHAJIN3€ PE3YJIbTATOB ACATCIBHOCTH,

HPUHUMATh ce0sl, IOHNMas CBOU HEIOCTATKH M JOCTOMHCTBA,;

HPUHMMATh MOTUBBI U aPI'YMEHTBI JPYTUX IIPH aHAIN3€E PE3yIbTaTOB JEATEIbHOCTH;

NPHU3HABAThH CBOE IIPABO U MPABO APYrUX HA OIIMOKH.

B npouecce nocTmxeHNs TMYHOCTHBIX PE3YIbTaTOB OCBOSHUS IIPOrPaMMBI 10 (DU3HMKE ISl YPOBHS CPEHETO
obmiero o0pa3oBaHHsA y OOYYArOLIIMXCS COBEPIICHCTBYETCS SMOLMOHAJBHBI WMHTEIUICKT, IpeIroaralomui
c(hOpMHUPOBAHHOCTB:

CaMOCO3HAHHMS, BKJIIOYAIOIIETO CHOCOOHOCTh MOHMMATh CBOE OMOLHMOHANBHOE COCTOSHHE, BHUICTH
HAIPaBIICHUS Pa3BUTHUSI COOCTBEHHON SMOIMOHANILHOM Cepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpETYIUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE NPHHHMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHUE, CIOCOOHOCTh AaIaNTUPOBAThCA K OMOLMOHAIBHBIM HM3MEHEHMSIM W IPOSBIATE T'MOKOCTh, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEHI MOTHMBAalIUM, BKJIIOYAIOLIEH CTpeMJICHHME K JOCTIDKEHHMIO LEeNH MU YCIeXy, ONTHMU3M,
WHULIMATUBHOCTH, YMEHHE JEHCTBOBATh HCXOS M3 CBOMX BO3MOXHOCTEIT;

SMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh IIOHUMATh 3MOLMOHAJIBHOE COCTOSHUE IPYIHX, YYUTHIBAaTh €ro MpU
OCYIIECTBIICHUH OOLICHHs, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEIKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOIINX CIOCOOHOCTh BBHICTPAWBATH OTHOIICHUS C JAPYTHUMH JIIOIBMH,
3a00TUTBCS, IPOSIBIIATH MHTEPEC U pa3peniaTb KOHPIHKTHL.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy o0ywenuss B 10 KJjacce MpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM ypPOBHE JOIDKHBI OTpPa)aTb
c(hOPMHUPOBAHHOCTE y O0YJAFOIIUXCSL YMEHHIA:

JEMOHCTPHPOBATh Ha MPUMEPax posb U MECTO PU3MKU B (OPMHPOBAHUH COBPEMEHHOW HAYYHOW KapTHHBI
MHpa, B pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPAKTUUECKOMN EATENbHOCTH JIIOEH;

YUUTHIBATh TPAHHIBI TPUMEHEHHUS N3yYCHHBIX (M3MIECKHX MOJENCH: MaTeprualbHas TOUKa, HHEPIUAIbHAS
cucreMa oTcuéra, abCOIMOTHO TBEPAOE TEINO, HCaNbHBIN Ta3, MOJCIH CTPOCHHUS Ta30B, )KUIKOCTEH M TBEPIBIX TET,
TOYEUTHBIN AEKTPUIECKUI 3apsi1 P pelieHnr GU3HMIECKUX 3a/1aY;

pacrio3HaBaTh (u3nyeckwe sBIEHHA (TpoliecChl) M OOBSICHATH HMX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYIISIPHO-KUHETHYECKOH TEOPHH CTPOCHUSI BEIIECTBA M JJIEKTPOAMHAMHKN: PAaBHOMEPHOE W PaBHOYCKOPEHHOE
TIPSMOJIMHEWHOE JIBIKEHHE, CBOOOHOE MaZeHNe Tel, ABMKEHHE MO OKPY>KHOCTH, MHEPIWs, B3aNMOJCHCTBHE TEl,



i dy3ns, OpOYHOBCKOE JIBIKEHUE, CTPOCHUE KHUKOCTEH M TBEPIBIX TEN, U3MEHEHHE 00bEMa Tell TIPH HarpeBaHuN
(oxmakmeHnu), TEIUIOBOE paBHOBECHE, WCIAapeHHe, KOHJCHCAIWs, IUIaBJIEHWE, KpPUCTAJUIM3ALMs, KHIICHUE,
BJI&KHOCTh BO3[yXa, IOBBIINICHWE JABJIEHHS Ta3a MpPU €ro HarpeBaHWM B 3aKPHITOM COCYHE, CBA3b MEXIY
rapamMeTpaMH COCTOSIHUSI T'a3a B U30IpoLIeccax, JIEKTPU3aIys Tell, B3aUMOIEHCTBUE 3apsI/IOB;

ONMCHIBATh MEXAHWYECKOE [BIDKEHHE, WCIONB3yd (HU3MYECKHe BEJIMYMHBL: KOOpAWMHATA, IIyTh,
nepeMelleHre, CKOpOCTh, YCKOpEHUe, Macca Tenla, CHila, UMITYIbC Tella, KHHETHYeCKasl SHEeprus, MOTeHIUaIbHas
SHEprus, MeXaHudeckas paboTa, MEXaHWUYecKas MOIIHOCTB; MPU OINKCAHWH IPAaBWIFHO TPAKTOBATH (DM3MUYECKHIM
CMBICIT HCIIONIb3YEMBIX BEJIMYUH, WX OOO3HAYEHWs] W EAWHMIBI, HaXOOUTh (DOPMYIIBI, CBS3BIBAIONINE JaHHYIO
(U3MYECKYI0 BETMYUHY C IPYTMMHU BETUYHHAMY;

OIMCHIBATh M3YUEHHBIC TEIUIOBHIE CBOWCTBA TeJ M TEIJIOBBIC SIBJICHUS, MCIONB3Ys (PU3NUECKHUE BEITMUMHBL:
JaBlieHWEe Tasa, TeMIeparypa, CpedHssl KHHETHYecKass DJHEPrus XaOoTHYECKOro JBIDKCHHS  MOJIEKYJ,
CpelHEeKBaipaTHYHAasl CKOPOCTh MOJIEKYJ, KOJIMUECTBO TEIUIOTHI, BHYTPEHHSI SHEPrus, pabora rasa, KodQQUIEeHT
TIOJIE3HOT'0 JICHCTBUSI TEIUIOBOTO JIBUTATENsI; IPHU OMNHWCAaHWU TPABWIBHO TPAKTOBATh (DM3UYECKHH CMBICIT
UCTIONIb3yEMbIX BEJTUUUH, MX 0003HAUYEHHS W €AMHHIIBI, HAXOIUTH (DOPMYIIbI, CBA3BIBAIOLINE AHHYIO (H3HYECKYIO
BEJIMYMHY C APYTMMU BEJIMYMHAM;

ONKCHIBATh M3YYEHHBIE SJIEKTPUYECKHE CBOIMCTBA BEUIECTBA M JJIEKTPUUECKHE SBJICHUS (TPOLECCHI),
UCTIONB3Ysl (PU3MYECKUE BETMYMHBL: 3JICKTPUUECKUHA 3apsi]i, AJIEKTPHUYECKOE M0JIe, HANPSHKEHHOCT OIS, TOTEHINAT,
Pa3HOCTh MOTEHIMAJIOB; MPU ONMMCAHUU MPAaBUILHO TPAKTOBaTh (PM3MUYECKUH CMBICI HCIOJIB3YEMBIX BEJIMYHMH, X
O6OBHa'—ICHI/IH U €AUHHIBI; YKa3bIBaTb q)OpMyJ'lI)I, CBA3BIBAIOIIUE JaHHYIO (bI/ISI/I‘-IeCKy}O BEJIMYUHY C APYruMH
BCIIMYHUHAMU,

AHAJIM3UPOBATH (bI/ISI/I'—IeCKI/Ie IPOHECCHI U SIBJICHUS, WCIOIb3YSA q)H?:PI‘{CCKI/Ie 3aKOHbI U IIPUHIUIIBI: 3aKOH
BceMupHoro tsirorenus, |, 11 u |11 3akonsr HetoToOHA, 3aKOH COXpaHEHUs] MEXaHUUECKOMH YHEPTHH, 3aKOH COXPaHEHHS
UMITyJIbCa, NPUHLMI CYIEPIO3ULUU CUJI, IIPUHLUII PAaBHONpPABUs MHEPLMAIBHBIX CHUCTEM OTCUETA, MOJIEKYJIIPHO-
KUHETHYECKYIO TEOPHIO CTPOSHHMS BEILECTBA, ra30BbIe 3aKOHBI, CBSI3b CPEAHEH KMHETUUECKON SHEPIHH TEIIOBOIO
JBIDKEHUsI MOJIEKYNl C aOCONIOTHOH TeMmmepaTypol, TNepBblii 3aKOH TEpMOAMHAMHUKH, 3aKOH COXpaHEHHS
JNIEKTPUYECKOro 3apsna, 3akoH KyinoHa, HpM 3TOM pas3iuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHa, €ro
MaTeMaTH4ECKOe BBIPa)KeHHUE U yCIOBHA (IPaHHULbI, 00JIaCTH) IPUMEHHM OCTH;

OOBSICHATh OCHOBHBIC NPHUHLUIBI JEHCTBUA MAIIMH, NPHOOPOB M TEXHWYECKUX YCTPOMCTB; pa3inyarh
YCIIOBUS UX O€30IIaCHOI0 UCIIOIb30BAHNA B IOBCCIHEBHON JKH3HY;

BBIIIOJIHATH OKCIIEPUMEHTHl 10 HCCIECIOBAHMIO (DU3MUYECKUX SBJICHHH M IPOLECCOB C HCIOIb30BAHHEM
IPSAMBIX W KOCBEHHBIX M3MEPEHWH, Ipd 3ToM (opMynupoBaTh mpoOieMy/3agady M THIOTE3Y Yy4eOHOro
9KCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEMIOKEHHOTO OO0OpYHOBAaHMSA, NMPOBOIUTH OMBIT M (HOPMYIHPOBAThH
BBIBOIBI;

OCYILECTBIIATH NPSIMbIE M KOCBEHHBIE M3MEPEHUs (PU3NUECKUX BEJIMYHH, IIPH 3TOM BBIOUpATh ONTUMAJIBHBIHI
CIoco0 U3MEPEHHS U UCIIOIb30BATh H3BECTHBIE METO/BI OLIEHKH MOTPELIHOCTEI N3MEpEeHNH;

HCCIIeI0BATh 3aBUCUMOCTH MEXIY (PU3NUECKUMH BETMYMHAMU C UCIIOIB30BAaHUEM NPSMBIX H3MEPEHHUH, Ipr
9TOM KOHCTPYHMPOBaTh YCTAaHOBKY, (PUKCHPOBATH PE3yNIBTATHI MONYYEHHON 3aBUCUMOCTH (PM3UYECKUX BEIUYUH B
BUJie TaOIUL ¥ TpahMKOB, AENaTh BEIBOJBI 10 pe3yAbTaTaM UCCIeJOBAHUS,

coOmogaTh mpaBWia O€30MacHOrO0 TpyAa TPH TPOBEICHWH WCCIEAOBAaHMA B paMKax y4eOHOro
9KCIIEPUMEHTa, y4eOHO-HUCCIIe0BATENbCKOH M TPOEKTHOH NEATEeNbHOCTH C HCHOJIB30BAaHUEM H3MEPUTENBHBIX
YCTPOHCTB 1 1a00paTOpHOT0 000PYIOBAHIS,

pemiaTh pacu€THpIe 3aJa4d C SBHO 3aJaHHOW (DM3MYECKOH MOMIEINBI0, HUCIONB3YySd (DH3HYECKHE 3aKOHBI H
NPUHIHMIIBI, HAa OCHOBE aHAJIM3a YCIOBHS 33/1a4d BHIOMPATh GU3HMUECKYIO MOJENb, BBIACIATE (DH3HIECKHE BETUIHUHBI
1 (GopMyJIBI, HEOOXOANUMBIE I € PelIeHHs], IPOBOAUTL PAaCYETHI M OLIEHHBATh PEabHOCTh MOTYYSHHOTO 3HAUCHUS
(bU3MUECKOl BETUUUHBI,

penaTh KauyeCTBEHHBIC 3aJadi: BBICTPAWBATh JIOTHYECKH HENPOTHBOPEUMBYIO IIETIOYKY PacCYKICHHH ¢
OIOpPOii HAa M3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PH3UYECKUE SIBJICHHS;

WCIIONB30BaTh NP PEIICHUM YYeOHBIX 3a/ad COBpPEMEHHBbIC MH(OPMAIMOHHBIE TEXHOJOTMH Ui ITOMCKA,
CTPYKTYPHPOBAHHs, HHTEPIPETALIMH U TIPEICTABICHHS yIeOHOH 1 HAYYHO-TTONYJIAPHON HH(OpMAIK, OTydeHHO’
U3 pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKH aHAJIU3UPOBATH MOTy4aeMyI0 HH(OpMALHIO;

NPUBOIUTE IPUMEPHI BKIIAAA POCCUICKUX U 3apyOSKHBIX yYEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE
TPOLIECCOB OKPY)KAIOLIEro MUPa, B Pa3BUTUE TEXHUKU U TEXHOJIOTHIA;

WCTIONIB30BaTh TEOPETHIECKUE 3HAHMS 10 (U3MKE B IMOBCEAHEBHOM KM3HU IS oOecrieueHns 0e30macHOCTH
Ipy 00paIeHny ¢ MpUOOpaMi M TEXHHIECKUMH YCTPOWCTBAMHM, JUISI COXPAHEHHS 3/I0POBbSI U COOJIIOCHHUS HOPM
9KOJIOTMYECKOT0 TTOBEJICHUS B OKPY)KaIOIIeH cpese;



paborate B Tpymme C BBIIOJHEHWEM pas3iUYHBIX CONMAIBHBIX pOJIeH, IJIaHUPOBaTh pabOTy TpPYIIIH,
palMOHAIIBHO PacrpenessiTh 0053aHHOCTH ¥ IUTAaHWPOBATh JIESITEIFHOCTD B HECTAHJAPTHBIX CHUTYaLUsIX, aJeKBaTHO
OLIEHMBATH BKJIAJl K&)KIOTO M3 YYAaCTHHKOB I'PYIIIBI B PEIICHUE pacCMaTpPUBAEMOH IPOOIIEMEL.

K xonmy oOyuenmst B 11 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)kaTh
c(OpMHUPOBAHHOCTH y OOYUYAIOIINXCSl YMEHHH:

JEMOHCTPHPOBATh Ha MPUMEPax poJib U MECTO (PU3MKU B (POPMHPOBAHUH COBPEMEHHOW HAYYHOH KapTHUHEI
MHpa, B pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B NMPAKTUYECKOH JIESITENLHOCTH JIOJIEH, LENOCTHOCTh U
€IMHCTBO (PU3MYECKON KapTHHBI MHPA;

YUYUTBIBATh TPAHULIBI IIPUMEHEHHS] U3YYEHHBIX (PU3NUYECKUX MOJEINEH: TOUSUHBIH 2JIeKTPUIECKUH 3apsi, JTyd
CBETa, TOYEYHBI MCTOYHUK CBETa, siJEpHAs MOJENb aroMa, HyKJIOHHas MOJEIb aTOMHOIO siipa TPH pEIIeHUH
(u3nUecKuX 3a/1a4;

pacrio3HaBaTh (PU3UUECKUE SIBICHUS (IIPOLECCHI) U OOBSCHATh MX Ha OCHOBE 3aKOHOB 3JIEKTPOIWHAMUKH U
KBAaHTOBOHM (DU3UKH: AIIEKTPHYECKas MPOBOJNMOCTD, TEIUIOBOE, CBETOBOE, XUMHIECKOE, MAarHUTHOE JEHCTBHS TOKa,
B3aMMOJICHICTBUE MarHUTOB, 3JIEKTPOMArHUTHAsI MHAYKIMS, IEWCTBHE MAarHUTHOTO TIOJISi HA MPOBOIHHUK C TOKOM H
JBIDKYIIUICS 3apsj, OJJIEKTPOMAarHUTHbIE KojJeOaHWs M BOJHBI, NPSMOJMHEHHOE pacnpoCTpaHEHHE CBETa,
OTpakeHHe, TpeJoMIleHHe, UWHTephepeHuus, Audpakuus ¥ NONSIpH3alUs CBeTa, JMCIEPCUs  CBeTa,
¢dorornexrpuueckuii a3pdext (Pporoaddexr), cBeroBoe naBiIeHHE, BO3HUKHOBEHHE JIMHEHYATOTrO CIIEKTpa aTroMa
BOJIOPOJIa, €CTECTBEHHAsI M NCKYCCTBEHHAs pPaIMOaKTHBHOCTD;

ONKCBIBATL H3YYCHHBIC CBOMCTBa BCIICCTBA (3J'IGKTpI/I‘-IeCKI/Ie, MAarHuTHBIC, OITHYCCKUE, DIJICKTPUUCCKYIO
NPOBOJUMOCTb Pa3JIMYHBIX CPEN) U AIIEKTPOMATHUTHBIE sIBJIEHHS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUYHHBIL:
QNIEKTPUUECKUN 3apsijl, CHiIa TOKA, O3JIEKTPUYECKOE HANpsDKEHHE, O3JIEKTPUYECKOE COMPOTHBIICHUE, Pa3HOCTh
TIOTEHIIMAJIOB, AJIEKTPOABIKYIIAs CHila, paboTa ToKa, MHAYKIMS MarHUTHOro Toiisi, cuiia Amrepa, cuna JlopeHia,
WHJYKTHBHOCTh KAaTYIIKH, SHEPrHs DJIEKTPUYECKOrO0 M MAarHUTHOTO IIOJIeH, MepUuoi W 4YacToTa KoieOaHuid B
KoJe0aTeNbHOM KOHTYpe, 3apsii M CHja TOKa B IpoLlecCe TapMOHUYECKHX ODJIEKTPOMATHUTHBIX KOJIEOAaHWMH,
(OKyCcHOE pacCTOSIHUE M ONTHYECKasl CHiIa JIMH3BL, MPH OMUCAHUU MMPaBUIILHO TPAKTOBAaTh (PU3NYECKHH CMBICI
UCIIONB3YEMbIX BEIIMYMH, UX 0003HAUCHUS U €AMHHUIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE NAaHHYIO (PH3UUECKYIO
BEJIMYMHY C APYTHMH BEJIMYMHAMU;

ONMCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS M IPOLECCHI, MCIONb3Ys (U3MUSCKUE BEIUYUHBL CKOPOCTb
9JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJNHBI M 4acTOTa CBETAa, SHEPrHs M HUMIYIbC (POTOHA, IEPUOX IONypacraja,
SHEPIusl CBSA3M aTOMHBIX S/iep, P ONMMCAaHNH MPABHIBHO TPAKTOBATh (PU3NUECKUH CMBICI HCIOIb3YEMbIX BETHUYMH,
ux 00O3HA4YEeHUS M eIMHULBI, YKa3bIBaTh (POPMYIBI, CBA3BIBAIOLIME AAHHYIO (PU3MUECKYIO BENUYUHY C IPYTUMH
BEJINYMHAMH, BBIYUCIIATH 3HAUCHHE (PU3NUCSCKON BEITUYUHEL;

aHAIN3UPOBATh (PU3HUECKHE IMPOLECCH U SIBICHHS, UCIONB3YSd (PU3MUECKHE 3aKOHBI M NPHUHLUIBL 3aKOH
OmMa, 3aKOHBI IIOCNIEOBATEIBHOTO W TMapajuIeNIbHOIO COSIMHEHUS NPOBOIHMKOB, 3aKoH JIxoynsi—JleHuna, 3aKoH
JJIEKTPOMAarHUTHONH HMHAYKLUH, 3aKOH HPSMOJIMHEHHOIO pPAacIpOCTPaHEHUs CBETa, 3aKOHBI OTPaKEHHS CBeTa,
3aKOHBI TPEJOMJIEHHS CBeTa, ypaBHeHHMEe OifHmTeitHa mia Qorodddexra, 3aKOH COXpAaHEHHS DHEPrHH, 3aKOH
COXpaHEHHsl HMITYJIbca, 3aKOH COXPAHEHUS OHIEKTPUYECKOro 3apsia, 3aKOH COXPAaHEHHS MAacCOBOTO YHCHA,
noctynaTtel bopa, 3aKOH paJHOaKTUBHOI'O pacraja, MpU 3TOM pa3iHdaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHIEeCKOe BBIPaKEHUE U YCIOBHS (TPaHUIIBL, 00JIACTH ) IPUMEHHMOCTH;

ONpeeNATh HANPaBICHHE BEKTOpa MHAYKIHWH MAarHWTHOTO IOJS NPOBOAHHMKA C TOKOM, CHJIBI AMIiepa U
cuibl JIopeHua;

CTPOHTH U OIMCHIBATh H300pa’keHNe, CO31aBaeMOe IUIOCKHM 3epKajioM, TOHKOH JIMH30i1;

BBITIOJTHATh 3KCIIEPUMEHTHI 0 HCCIISJOBAaHUIO (U3NYECKUX SIBICHWH W TPOLECCOB C HCHOIB30BAHHUEM
OpSAMBIX W KOCBEHHBIX M3MEPEHHH: Ipu 3TOM (OpMYIUpoBaTh MpoOieMy/3afady M THIOTe3y Y4eGHOTo
9KCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 IPEMIOKESHHOTO OO0OpYIOBAaHHSA, IPOBOIUTH OMBIT M (HOPMYITHPOBATH
BBIBO/IBI;

OCYILECTBIIATH NPSIMBIE M KOCBEHHBIE M3MEPEHUs (PU3MUECKNX BEIMYHH, IPH 3TOM BBIOMpATh ONTHMAIIBHBIA
Croco0 U3MEpEHHs U HCIIONIb30BaTh H3BECTHBIC METO/IBI OLICHKH IO PELIHOCTEH N3MEpEHHH;

HCCIIeIOBAaTh 3aBHCHMOCTH (DM3MYECKHX BEIMYMH C HCIONB30BAHHEM MPAMBIX HM3MEPEHHH: MPH 3TOM
KOHCTPYHpPOBATh YCTAaHOBKY, (PMKCHPOBATh PE3yNIbTATHl MOJYYCHHOW 3aBUCUMOCTH (PU3NUECKUX BEIUYMH B BHIC
TaOMuIL ¥ rpaduKoB, AeNaTh BEIBOIBI 110 PE3yIbTaTaM HCCICIOBAHMS;

coOmomaTh mpaBuia O€30MacHOr0 TpyAa TPH TPOBEICHWH WCCIEAOBAaHMA B paMKax Yy4eOHOro
9KCIIEPUMEHTa, Yy4eOHO-HCCIeIOBAaTeNbCKONH M IPOEKTHOH AEATENbHOCTH C HCIIOIb30BAaHHEM H3MEPHTEIBHBIX
YCTPOWCTB M J1aOOpaTOPHOT0 000PYAOBAHMUSE;



pemate pacu€THBIE 3a7ayd C SBHO 3aaHHOM (PU3NYECKON MOENbIO, UCIOIB3Ys (H3MYECKHEe 3aKOHBI U
TIPUHIMIIBL, HA OCHOBE aHAJIN3a YCIOBUS 33/1a41 BHIOMPATh (U3MIECKYIO MOJIEIb, BBIIENATH (PU3NUECKHE BETUNIUHEI
u ($opMyIbl, HeOOXOMMBIE ISl €€ PELIeH s, IPOBOJUTH PACUETHI U OLEHUBATH PEAIFHOCTH TTOMy4EHHOTO 3HAUCHUS
(U3MYECKOl BETMUNHEI,

pelaTh KadeCTBEHHBbIE 3aJadyd: BHICTPAMBATH JIOTHUECKH HENPOTHBOPEUMBYIO LIEMNOYKY PACCYKICHUN C
OITOpOH Ha M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKHE SBICHHUS;

WCIIONIb30BaTh IIPU PEIICHWH YYeOHBIX 3allad COBpEMEHHble WH(OpMaIMOHHbIE TEXHOJOTHMH JUIS TOMCKA,
CTPYKTYPHUPOBAHUS, HHTEPIIPETAIMH U MIPEICTaBICHNs YIeOHOH M HayIHO-TIONYISIPHON HHPOpMAaIHH, TTIOydeHHON
13 Pa3IMYHBIX HCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH TIOMy4aeMyl0 HH(POPMAIHIO;

OOBSCHATh NPUHLMUIBI JCHCTBUS MallllH, NPUOOPOB M TEXHHYECKUX YCTPOMCTB, pa3jinyaTh YCIOBHS HX
0€30I1acHOT0 UCITONIb30BAHHMS B TIOBCETHEBHOM KHU3HH;

MIPUBOANTH TPUMEPHI BKJIAJIA POCCHHCKMX M 3apyOeXKHBIX YY€HBIX-(U3MKOB B pPa3BUTHE HAyKH, B
00BSCHEHUE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIIOIb30BaTh TEOPETUUECKHE 3HAHMS M0 (HU3HMKE B MOBCEIHEBHOM JKU3HH sl o0ectieueHns: 0e30MacHOCTH
Ipy 00paIleHnu ¢ MPUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, JUISl COXPAHEHHs 3/I0POBbsI U COOJIOICHHUS HOPM
9KOJIOTMYECKOr0 MOBEJCHUSI B OKPYKaIOIIEH cpesie;

paborath B Tpymme C BBIIOJHEHWEM pa3lMYHBIX COIMAIBHBIX POJIEH, IUIaHWPOBaTh paboTy TPYIIIBI,
palMOHAIIBHO paclpenessiTh 0053aHHOCTH M TUIaHUPOBATh JIESITEIbHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aeKBATHO
OLIEHMBATh BKJIAJl K&KIOTO M3 YYACTHHKOB I'PYIIIBI B PEIICHNUE PACCMAaTPUBAEMONH IPOOIEMBL.



TEMATHYECKOE IINTAHMPOBAHUE

10 KJIIACC
KosangecTBo yacoB
HaumMeHoBaHMe pa3/iesioB U TEM DyiekTpoHHbIE (U] POBLIE)
Ne ni/m KonTpoJabhsbie IIpakTnuyeckue
MpOrpaMmbl Bcero o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
Paznen 1. DU3UKA U METOJAbl HAYYHOI'O IO3HAHU S
11 ®du3rKa U METOJIbl HAYYHOT'O MO3HAHUS 2 Bubmoreica LIOK
' A v https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 2
Paznen 2. MEXAHUKA
bubaunoreka [JOK
2.1 K
e > https://m.edsoo.ru/7f41bf72
bubaunoreka [JOK
2.2 7
Aumaiia https://m.edsoo.ru/7f41bf72
2.3 3aKoHbI coXpaHe eXaHHKe 6 1 1 BuGamorexa LIOK
' HIb! COXpAHCHWA B Mexat https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM 9 1 bubnunoreka I[JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubamnoreka [JOK
32 OCHOBBI TEPMOAMHAMHIH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHBIE COCTOSHUS BEIIIECTBA. 5 bubnuoreka [IOK
' MDa30BBIE TIEPEX OB https://m.edsoo.ru/7f41bf72
Uroro no pazneny 24
Pazpnen 4. DJIEKTPOJJMHAMUKA
Bbubnuoreka [TOK
41 ueKTpocTaTHica 10 ! https://m.edsoo.ru/7f41bf72
4.2 [ocTosiHHBIHN 3MeKTpU4ecKuii ToK. Toku B 12 1 1 Bubnuoreka [IOK



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

PAa3JIMYHBIX Cpeaax

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

Wroro no pasneny 22
PesepBHOE Bpemst 2
OBHIEE KOJIMYECTBO YACOB 10 ITPOT'PAMME 68



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

11 KJIACC

KonuyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumMeHoBaHMe pa3iesioB U TEM (uudpoBbie)
KonTpoabHbie IIpakTnuyeckue
n/n NPOrpaMMBI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcesl
Pazpen 1. DJIEKTPOJJUHAMUKA
11 MarsuTHOe nose. DJIeKTpOMarHUTHas 1 1 3 bubanoreka [JOK
' HHIYKIIUSA https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKue U 3J1eKTpOMarHUTHbIE 9 1 bubaunorexa [JOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
2.2 MexaHuuecKue 1 3JIeKTpoMa. € BO. 5 1 Bubamorexa LIOK
. XaHUY Hue u MAardHUuTHBIC BOJIHBI
JICKTP . https://m.edsoo.ru/7f41c97c
bubanoreka [JOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 24

Pasaen 3. OCHOBBI CIIEIIUAJILHOM TEOPUU OTHOCHUTEJBbHOCTH

31 OCHOBBI CHIEIUABHON TEOpUHU 4 1 bubanoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
HUroro no pazpery 4
Pasznen 4. KBAHTOBAS ®PU3UKA
. Bubmmorexa [IOK
4.1 DJ1eMeHTBI KBAHTOBOH ONTUKU 6 https://m.eds00.ru/7f41c97¢
Bubmmorexa IIOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
Bbubnnoreka [TOK
4.3 AToMHOE A7pO > https://m.edsoo.ru/7f41c97c
HWroro no paznery 15



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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Paznen 5. 9JIEMEHTBI ACTPOHOMHWHU U ACTPO®PU3UKU

5.1 3JIeMEeHTBI aCTPOHOMUH U acTPOUIUKH 7 Bubmnoreia [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOHIEE [IOBTOPEHUE
Hroro mo pazaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 68



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




IIOYPOYHOE IINTAHUPOBAHUE

10 KJIIACC
N KonuvecTBO 4acoB Nara JyekTpoHHbIE U} POBbIE
o T
Tema ypoxa Kontpoabusie | IIpakTnueckue o0pa3zoBaTeJbHbIE
n/n Bcero HM3y4YeHHA
padoTsl padoTsl pecypcsl
1 ®dusuka — Hayka o npupone. Hayunsie 1 bubanorexa [JOK
METOJIbI TO3HAHKS OKPYKAIOIIEr0 MHUpPa https://m.edsoo.ru/ff0c32e2
2| coemtmon saganch g wapn ) biorera LIOK
P v P 1P https://m.edsoo.ru/ff0c33e6
MIPaKTHYECKOH JeTeTbHOCTH JII0/IeH
. MeexaaHI/Iqei(;i:)Z JZ[BI/I)fKCeHI/IC. %T:ZCH;‘CJ;BHZCTB . Bumorexa LIOK
MEXaHUY! I BHU HU. M HHU
A PEMCIIIEHHC, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHHE
4 PaBHOMepHOE OJIMHEWHOE JIBIKEHUE 1 Bubamorexa LIOK
BHOMCPH: IPAMOJIMHCHUH BHU HHU
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEeHHOE MPSIMOTUHEHHOE 1 bubaunorexa [JOK
JIBUOKCHHE https://m.edsoo.ru/ff0c372e
6 CBobOoziHOE MajieHue. Y CKOpeHne CBOOOIHOI0 1 bubanoreka [JOK
nazeHust https://m.edsoo.ru/ff0c39cc
7 Kpusonuneitnoe nmwxenue. /[Bmkenue 1 bubanoreka [JOK
MAaTepHaIbHON TOUKH 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
HEPIVIATIEHBIC CHCTCMEL OTCHeTa. LiepBiii https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa
) P - A https://m.edsoo.ru/ff0c3be8
MaTepHaIbHOU TOYKH
10 Tperur 3axoH HploTOHA 1151 MaTepuanbHbIX 1 bubnuoreka [IOK
TOYCK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMHUPHOTO TAToTeHns. Cra Bbubmmorexa [IOK
11 1
TsoKecTH. [lepBast KOCMHUYECKask CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cumna ympyroctu. 3akos ['yka. Bec Tenma 1 Bbubmmorexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

https://m.edsoo.ru/ff0c3el8

Cuna tpenus. Koapdunuent tperus. Cuna

13 COTIPOTHUBIICHUS TIPH JBH)KCHUH TeNa B bubamorexa LIOK
KIIKOCTH WITH ra3e https://m.edsoo.ru/ff0c3f76
[NocTynatenbHOE U BpalaTeIbHOE IBUKCHUE

14 a0COITIOTHO TBEPAOro Teina. MOMEHT CHIIBL. Bubmoreka [TOK
[neyo cunbl. Y CI0BUS paBHOBECHS TBEPOTO https://m.edsoo.ru/ff0c41a6
Tena
VmMmynbe MaTepUaIbHOM TOUKH, CHCTEMBI

15 MaTepUabHBIX ToueK. VIMITyIbC CHITbl. 3aKOH bubanorexa [JOK
COXpaHEHHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHUE
Pabora n MontHocTs cuitbl. Kunernueckas

16 9Heprus MatepuasibHoi Touku. Teopema 00 Bubamorexa LIOK

. https://m.edsoo.ru/ff0c4502
N3MCHCHUUN KUHETUYCCKOU DHEPIUU
[TorennmansHas sHeprus. [lorenunanbHas
SHEprHs yrnpyro AehOpMUPOBAHHOW bubnuorexa [JOK

17
npyKuHbL [T0TeHIMANbHAS SHEPTHS TeNa https://m.edsoo.ru/ff0c461a
BOJIM3U TOBEPXHOCTH 3eMIIH
IloTeHumMaIbHBIE U HETOTCHIMAIBHBIE CHIIBL.

CB#13b pabOTHI HEMOTEHIHAIBHBIX CHJI C
18 I/ISMCHEI:HI/ICM MexaHqu?Kopf SHEPrUU BuGamorexa LIOK
https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJl. 3aKOH COXPaHEHHS
MEXaHUYECKOH 3HEPTUuu
JlabopatopHas pabota «/ccienoBanue cBs3u

19 pabOTHI CHIIBI C U3MEHEHHEM MEXaHMYECKOM
SHEPIUH TeNa Ha IPUMEPEe PacTsDKEHHS
PE3HHOBOTO JKI'YTa)

20 Kontponsnas padora o reme «Kunemaruka. bubnuoreka [IOK
JluHaMuKa. 3aKOHBI COXPaHEHHS B MEXAHUKE» https://m.edsoo.ru/ff0c4h74

) OcHOBHEIE HOUJIOXCCHI/I}I MOJIEKYIISIPHO- BuGmmorexa LIOK
KUHETHYECKOH Teopruu. bpoyHOBCKOE https://m.edsoo.ru/ff0c4dc?
nekenne. Auddysus

22 Xapakrtep ABHXKEHUS U B3aUMOJICHCTBUS



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

yacTull BemecTsa. Mojenu CTpOCHU: Ir'a30B,
JKUJIKOCTEH 1 TBépI[BIX TEI1

Macca MOIJICKYJI. KomnuecTBo BemecTna.

23 ITocTtosinnas ABoraapo
24 TemmoBoe paBHOBecue. Temmeparypa u eé
mmepenue. [llkana remnepatyp Llenbcus
25 Wneansuenii raz 8 MKT. OcnoBHOE Bbubaunoreka [JOK
ypaBuenne MKT https://m.edsoo.ru/ffOcAfde
AOcoimoTHas TeMIepaTypa Kak Mepa CpeaHeit
26 KHHETHYCCKOU 3Hepi‘)I/II/IyJ:1:BI/I)KeHI/IﬂpMOJIpeIinH. Bubmoreica LIOK
N https://m.edsoo.ru/ff0c511e
VYpasuenune Menaeneena-Kinaneiipona
27 3akoH JlanpToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabora «lccnenoBanue
28 3aBHCHMOCTH MEX1y apamMeTpamu
COCTOSIHUS Pa3pEIKECHHOTO ra3a
29 W3onpoueccs! B HaealbHOM Ta3e U UX bubanoreka [JOK
rpadudueckoe mpeacTaBiIcHue https://m.edsoo.ru/ff0c570e
BuyTpeHHss 3HEprus TEpMOAUHAMUYECKOU
30 CHCTEMBI U CIIOCOOBI €€ U3MEHEHHSI. bubanoreka [JOK
KomuuectBo TerioTsl 1 pabora. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHs OJJHOATOMHOI'0 HJIEabHOIO ra3a
bubamnoreka [JOK
31 Bt emonepesasin https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTh BELLIECTBA.
32 Kf)lnnquTBo TEIUIOTHI TIPH Tzunnonepe/:[aqe. buGmorexa LOK
. https://m.edsoo.ru/ff0c5¢c36
AnmaGaTHBIN TIpoLIecc
33 IlepBrlii 3aKOH TEPMOAUHAMUKH U €TI0 bubnuoreka [IOK
MPUMEHEHHE K U30MPOIIeccam https://m.edsoo.ru/ffOc5efc
Heo6paTtumocTs mporeccoB B MPHPOIE. Bbubmmorexa [IOK
34 .
Bropoii 3aK0H TepMOTHHAMUKH https://m.edsoo.ru/ff0c6230
35 puainn neiicteus u KI1J] Termosoit Bbubnuoreka [TOK
MAIIAHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KIT/]



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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37

DKOJIOTMYECKUE HpO6J'I€MBI TCIUIOOHCPT CTUKH

O06o6maronmii ypok «MomekysipHas

Bbubaunoreka [JOK

38
¢busrka. OCHOBBI TEPMOTHHAMUKID https://m.edsoo.ru/ff0c6938
39 ffls/lli)?einz};ai{z: 6(;;:1/11-1[((; TE)I\::(:IOBLI Bubamorexa LIOK
YLp ' https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKID)
40 [TapooGpazoBaHue 1 KOHIEHCAIIUSL. bubanorexa [JOK
Hcnapenne u KumeHue https://m.edsoo.ru/ff0c63b6
a1 AOGCOIOTHAS U OTHOCHUTENbHAS BIAKHOCTD bubaunoreka [JOK
BO3/yxa. HachleHHsIii map https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucrannuyeckue u
42 amMopdHbIe Tea. AHU30TPOITUS CBOUCTB bubmuoreka [IOK
KpucTauioB. JKuaKue KpUCTaIbL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIe MaTepuabl
43 [TnaBneHne U KpUCTAITU3AIM. Y IeNbHAs bubaunorexa [JOK
terutora riasienus. CyomuMarius https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIUIOBOTO OajaHca Bubmorexa [OK
PABHCHHE Telliopor t https://m.edsoo.ru/ff0c6820
45 OneKTpu3anys Tell. DINEKTPUISCKUH 3apsi. bubaunorexa [JOK
JlBa BH/Ia 3JIEKTPHIECKHUX 3aPSI0B https://m.edsoo.ru/ffOcébcc
IT )
j | Tomoumen motecpuain BuGmorexa LIOK
ToJT BOJHUKH. 3aKOH COXpaHEHHS
YpoBol P https://m.edsoo.ru/ff0c6bcc
9JIEKTPUYECKOTO 3apsiia
Bsanmopeucteue 3apsnos. 3axoH Kymona. bubnunorexa I[JOK
47 . _
TOUCYHBIN IITEKTPHIECCKHN 3aPSIIT https://m.edsoo.ru/ffOc6ced
. Eanpﬂxcé'}[c}mczb BOJISGKTpI/I‘;e(;KOI‘O H:(J:Iﬂ. Butmorexa LIOK
P HHIfHH yreprt HHHH JIeKTpHHcCIiX https://m.edsoo.ru/ff0c6df2
noniew. JInHNN HanpsHKEHHOCTH
49 PaboTa crit 3IeKTpoCTaTHIeCcKOro MoJIs. Bbubmmorexa [IOK
IToreHuman. Pa3HOCTh HOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHWKH M IMDIICKTPUKH B BuGmorexa LIOK
50 9JIEKTPOCTATHIECKOM MoJie. Judnekrprudeckast

TIPOHUIIAEMOCTDH

https://m.edsoo.ru/ff0c7018
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51

OnexrpoeémkocTs. KoHneHncaTop

Bubaunoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOr0 KOHJICHCATOpA.
DHeprus 3apsHKEHHOT0 KOHJEHCaTopa

bubaunoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopatopHas pabota "M3mepeHue
3IEKTPOEMKOCTH KOHAeHcaTopa"

54

ITpunmn nefcTBUS U MPUMEHEHNE
KOHJICHCATOPOB, KOMMPOBAIBHOTO amnmapara,
CTpYHHOT0 MpPUHTEPA. DIEKTpOCTaTUIECKast
3aIuTa. 3a3eMJICHUE MJIEKTPOIPUOOPOB

55

DJIeKTPUYECKHH TOK, YCIOBHS €ro
cymectBoBaHus. [locrostHHbIN ToK. CHna
toka. Hanpspkenne. ConpoTtuBieHue. 3akoH
Owma 11 ygacTka 1enu

56

[TocnenoBatensHOE, HapauieIbHOE,
CMEIIaHHOE COCANHEHHUE MTPOBOIAHHUKOB.
JlabopatopHast pabota «3ydenne
CMELIAHHOTO COSTHHEHHS PE3UCTOPOBY

0.5

bubaunoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Paborta 1 MOIIHOCTB AJIEKTPUYECKOTO TOKA.
3akon Jxoynsa-Jlenna

bubanoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 11 IOMHON (3aMKHYTOM)

anekTpuueckoil nenu. Koporkoe 3ambIkaHue.

JlabopatopHas pabora «3mepenne DJ]C
HCTOYHUKA TOKA U €r0 BHYTPEHHET0
COTIPOTHBIICHHSI»

0.5

bubanoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs IPOBOIUMOCTH TBEPIBIX
METaJIOB. 3aBUCHMOCTH CONPOTUBIICHHS
METaJIOB OT TEMIIEPaTYpPHI.
CBepXIIpoBOANMOCTE

60

DNeKTpuIecKur TOK B Bakyyme. CBorcTBa
9JIEKTPOHHBIX ITyYKOB

61

[NomynpoBogauKH, HX COOCTBEHHAS 1
TpuMecHast IpoBoauMocTs. CBoHcTBa P—N-
nepexofa. [TomyrpoBogHUKOBEIE TIPHOOPHI

Bbubnuoreka [TOK
https://m.edsoo.ru/ff0c84ae
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ONeKTpUUeCKUH TOK B paCTBOpax U

62 paciulaBax 3JIEKTPOIUTOB. 1 bubanoreka [JOK
DJIeKTPOIUTHYECKAS UCCOIHALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
C) { .

JIEKTPUIECKUM T?K B razax ] Bu6morexa LIOK
63 CaMOCTOSTEIIEHBIA U HECAMOCTOSATEITEHBIN 1
https://m.edsoo.ru/ff0c84ae
paspsn. Monuus. [Tnazma
C) 0 7
6 | npucnmeoroe npuvercune, Mpamuza 1 bimorera L1OK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30MacHOCTH
bubaunoreka [JOK
65 00006 i C) 1
OOIATOTHIH YPOK ((IHEKTPORUHAMMUKAY https://m.edsoo.ru/ff0c88be
KonTposbHas padora o teme
«3Onektpocratuka. [TocToOSHHBIN

66 SJIEKTPUIECKUI TOK. TOKH B pa3sInIHBIX 1 bubmuoreka [IOK
cpenax» /Beepoccuiickast mpoBepoYHast https://m.edsoo.ru/ff0c8a8a
pabora rpu NpoBeIeHUH Ha OyMakKHOM
HOCHTEIE

67 PesepBHblit ypok. KontponbsHhas pabdora o 1 bubaunorexa [JOK
Teme "DeKTpoanHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. Q000NN YPOK 10 1 bubnunoreka I[JOK
temaMm 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBIE NH(POBLIE

Ne Hdara
. Tema Ypoka Beero KOHTpOﬂ],H],]e HpaKaneCKHe p— 06pa30BaTeJILHLIe
padoTsI padoTsI pecypcol
[ocTostHHBIE MarHUTHI ¥ UX B3aUMOJICHCTBHE.
1 MaruutHoe none. Bekrop MarHI/ITH(iII‘/'I 1 bubamorexa LIOK
N https://m.edsoo.ru/ff0c9778
MHIYKIUH. JIMHUA MarHATHOW MHIYKIMH
MarnuTHOe 1ojie IpPOBOJHHUKA C TOKOM. OmbIT
2 Opcrena. B3aHMOI[£fICTBHe MIPOBOJHUKOB C 1 bubamorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopatopHas pabora «3ydeHnue 1 1 bubmuoreka [TOK
MATHUTHOT'O TOJISt KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBre MAarHUTHOTO TOJISI HA TTPOBOAHUK C
4 tokoM. Cuna Amnepa. JlabopaTopHast pabora 1 1 bubaunorexa [JOK
«HccnenoBanue NeWCTBHS TOCTOSHHOIO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
efiCTBHE MarHUTHOTO TIOJISl HA JIBUXK cst
5 3I[ap}I)KeHHYIO yactuiry. Cuna Hoil)eﬂuz.my}o 1 BuGamorexa LIOK
https://m.edsoo.ru/ff0c9df4
Pa6ora cunbl Jlopenua
OnexkrpoMaruutHas nHaykuus. [Totok
6 BEKTOpa MarHUTHON nHAyKuuu. DJ1C 1
WHIYKIUH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapaznes
7 JlabopaTopHas pabota «lccnenoBanue 1 1 bubnunoreka [JOK
SIBJICHUS JIEKTPOMATHUTHON HHIYKIIAID https://m.edsoo.ru/ff0cal50
MNHayKTUBHOCTE. SIBJIEHUE CAMOMHAYKLIHUU.
8 O/1C caMOMHAYKITNH. DHEPTUS MATHATHOTO 1 bubmnoreka ITOK
TOJTS KATYIITKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
nose
TexHuueckue ycTponcTBa U X NPUMEHEHNUE!
9 MOCTOSTHHBIE MATHUTBI, SJIEKTPOMATHHUTHI, 1
INEKTPOABUTATEIb, YCKOPUTEIH
9JIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS [1eYb
10 O6o0maromuii ypok « MarHUTHOE TOTIE. 1 bubmmoreka [JOK

QHCKTpOMaFHI/ITHaﬂ UHAYKOUS

https://m.edsoo.ru/ff0cab82
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11

KontpomsHas padora o reme « MarHUTHOE
nosie. DNeKTPOMArHUTHAS MHAYKIIHSD

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIC MEXaHIUYCCKIE KOJICOaHUSI.
lapmonnueckue xKoiedanus. YpaBHEHHE
rapMOHHYECKUX Konebanuii. [IpeBparenue
SHEPTUU

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopatopHas padota «VccnenoBanue
3aBHCHUMOCTH TIEPHOJIa MAJIBIX KOIeOaH i
rpy3a Ha HUTH OT JJIMHBI HUTH U MACChI

rpy3a»

14

KonebarenbHbd KoHTYp. CBOOOIHEIE
AJIEKTPOMarHUTHBIE KoJIeOaHHs B H€aTbHOM
KoJie0aTenbHOM KOHTYpe. AHAJIOTUsI MEXKIy
MEXaHUYCCKUMHU U BJICKTPOMArHUTHBIMU
KOJIeOaHUSAMU

bubaunoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aK0H cOXpaHEHHS
SHEPTHHU B HJCaIBHOM KOJIeOATETbHOM
KOHTYpE

bubaunoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

[pencraBnenue o 3aTyXaronyx KoaeOaHHAX.
BriHyXIeHHBIC MEXaHUYECKUE KOIEOAHHU.
Pe3onaHnc. BeiHyX1eHHBIE
9JIEKTPOMarHUTHbIE KOJIeOaHuUs

bubanoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennbii Tok. CHHYCOHIANBHBIA
NIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOT O
TOKa. AMIUTUTYJHOE U IEHCTBYIOIIEE
3HA4YEHHE CIJIbI TOKA U HANIPSKEHUS

bubanoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpauchopmarop. [Ipoussoncrso, nepenaua u

MoTpeOIeHUE IEKTPUIECKON SHEPTHI

19

YCTpOoRCTBO U IPAKTUYECKOE IPUMEHEHUE
JIEKTPUUYECKOT 0 3BOHKA, TEHEPATOPA
TIEPEMEHHOT'0 TOKA, JIMHUH JIeKTporepeaayd

bubmmoreka ITOK
https://m.edsoo.ru/ff0cc324

20

OKONOrM4IecKUe PUCKH IIPU IIPOU3BOJICTBE
anekTposHeprur. KymbTypa ucronb3oBanus
JIEKTPO’HEPTHH B TIOBCEAHEBHOH KU3HN

21

MexaHHYeCKHe BOJHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Cxkopoctb

bubmmoreka [JOK
https://m.edsoo.ru/ff0cca54
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pacipoCTpaHEHUs U IITMHA BOJIHBI.
ITonepeunsie U NPOIOJILHBIE BOJTHBI

29 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTb 3BYKa. Bubmoreka [IOK
Bsicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJIeKTpOMAarHUTHbIE BOJIHBI, UX CBOMCTBA U bubmmoreka [TOK
ckopocTs. [1Ikana 3IeKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
24 [IpUHIMIBI PAJUOCBSI3H U TETICBUICHHUS.
PasBurtue cpeacts ces3u. Paanonokanust
bubaunoreka [JOK
25 KonrponbHas pabora «Konebanust 1 BOIHBD) https://m.edsoo.ru/ff0cch8
[IpsimonuHelHOe paclipoCTpaHEHUE CBETa B
26 oz]i)Hopo;[Hoﬁ cpez[I;. Tc?qegmﬁ HUCTOYHUK bubmotera IOK
https://m.edsoo.ru/ff0cd350
cBeta. Jlyd cBera
OtpaxeHue cBeTa. 3aKOHBI OTPAXKEHUS CBETA.
27 H:)Tc)TpoeHne U300paKESHUH BTrI:HOCKOM bubamorexa LIOK
https://m.edsoo.ru/ff0cd4e0
3epkaiie
IIpenomiienue ceera. [lonHOE BHYyTpeHHEE
28 OTr;ameHHe. [penenbHbIA yron HzJTII;oro bubamorexa LIOK
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPayKEHHS
JlabopatopHas pabora «M3MepeHne bubnuorexa [JOK
29
MOKa3aTessl MPEIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 Jlunzsl. TloctpoeHre n300pakeHni B JIMH3E. bubaunorexa [JOK
dopMysia TOHKOM JTMH3BI. YBEIUYCHHE JTHH3bI https://m.edsoo.ru/ffOcddle
31 JlabopaTopHas pabora «/ccienoBanue
CBOICTB M300pa)KEHUH B JIMH3aX)
Hucnepcus cBera. CIOXKHBIH cocTaB 6enoro
32 csera. I[Ber. Jlaboparopuas padora
«Habnronenue mucnepcun cBeTay
33 Wurepdepennus ceera. J{udpakims cera. bubnuoreka [IOK
JudpaknnonHas pemérka https://m.edsoo.ru/ffOced22
34 [MomepeunocTs cBeTOBHIX BOMH. [lonmspu3anus Bbubmmorexa [IOK
cBera https://m.edsoo.ru/ff0cf02e
35 Onrtryeckre NpruOOPHI U yCTPOMCTBA U
YCITOBHS MX 0€30I1aCHOr0 IPUMEHEHHS
36 ['paHuUIlbl MPUMEHUMOCTH KIIACCUUECKOU Bubnuoreka [IOK



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
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MCXaHHUKH. HOCTyJ'IaTBI CHCHI/IaJ'H)HOI/f TCOpUHN
OTHOCHUTCIIbHOCTHU

https://m.edsoo.ru/ff0cf862

OTHOCHTEIHLHOCTE OJHOBPEMCHHOCTHU.

Bbubaunoreka [JOK

37
3aMeieHHe BPEMEHHU M COKPALIICHHE JTTHHBI https://m.edsoo.ru/ff0cfa42
5 -
3 | ancrmu. Comos wacess ¢ scpricitn biiorexs LIOK
HbL p https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHS TTOKOSI
Konrponbhas pabora «Onruka. OCHOBBI bubanorexa [JOK
39 .
CIIEIUATIbHON TEOPUH OTHOCHTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Popmyna IInanka. Dueprus u bubanoreka [JOK
UMITYIBC (HOTOHA https://m.edsoo.ru/ffOcfel6
41 OTkpeITHe 1 uccienoBanue ¢porodddekra. Bubmuoreka [IOK
Omeiter A. I'. Ctonerosa https://m.edsoo.ru/ffOcffc4
o | b S
WHIITCHUH b T Ta. Hast
M P https://m.edsoo.ru/ff0d015e
rpanuna» Gpotodddexra
43 Hagrnenue ceera. Onbithl I1. H. JIeOenera. bubmuoreka [IOK
XUMHUYECKOE NEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTponcTBa U NPaKTUUECKOE
44 npuMeHeHue: GpoTodIeMenT, POToJaTUHK,
CoJIHeuHas 6artapesi, CBETOANO
45 Pemrenne 3agau o reMe «JIEMEHTHI bubanoreka [JOK
KBAHTOBOM OIITHKN https://m.edsoo.ru/ff0d0302
o | o T on
PPOpAA TIOP t https://m.edsoo.ru/ffod091a
IInanerapHas Monenp aroma
Bubmmorexa IIOK
47 I b
OCTYIIATEL Hopa https://m.edsoo.ru/ff0dOafa
o | e
fep XUH Tom JIHOTO YPOBHA SHEPTHH H https://m.edsoo.ru/ff0dOafa
Ipyroi. Bunipl ciekTpoB
o | i b
P - MOPHYCKYIAP W ' https://m.edsoo.ru/ff0d0ca8
CHoHTaHHOE U BEIHY)XACHHOE H3TydCHHUE
50 OTKpBITHE paAOaKTUBHOCTH. OIBITHI Bbubmmorexa [IOK
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Pesepdopna no onpeneneHuo cocTana
PaIrOaKTHBHOTO U3ITy4CHHUS

https://m.edsoo.ru/ffod0fd2

51

CsoricTBa anbda-, 6eta-, raMMa-H3IyIeHHs.
BnusiHue panoaKTUBHOCTH Ha JKUBBIC
OpTaHH3MBI

52

OTkpbITHE IPOTOHA U HEUTPOHA. M30TOmEI.
Anbda-pacnan, DNeKTPOHHBIH U
TIO3UTPOHHKBIN OeTa-pacnan. ['amma-
W3TydeHne

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3M HYKJIOHOB B slpe. SnepHbie
peakuun. Slnepusid peakrop. [Ipodnemsr,
MePCIEKTUBHI, IKOIOTHYECKHUE aCTIEKThI
SJIEpHOU SHEPTETUKU

bubaunoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble 9acTUIBl. OTKpBITHE
Mo3UTpOHA. MeToIbl HAOMIOACHUS U
PErUCTpalvy dJIEMEHTAPHBIX YaCTHII.
Kpyrusiii cron «@yHnaMeHTaNbHbIE
B3anMoieHcTBHs. EMMHCTBO huznueckon
KapTHHBI MUPa»

bubaunoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Oranel pa3BuTHs actpoHomud. Ilpuknaaxoe u

MHPOBO33PEHUYECKOE 3HAUCHUE AaCTPOHOMUH.
Bup 3Bé3nH0r0 HeOa. Co3Be3nusl, sipkue
3BE3/b1, TIJIAHETHI, NX BUAUMOE JIBIKCHHE.
ConHeuHas cucteMa

56

Comnuue. ConaeuHas akTUBHOCTE. VICTOUHHK
sHepruu CoJHIIA U 3BE3]T

57

3BE31bI, IX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 bl TITABHOW TOCIEN0BATEIHLHOCTH.
Buytpennee crpoenue 38e31. CoBpeMeHHBIE
TIPEACTABICHUS O MIPOUCX OXKACHUN U
sBorori CoHIA 1 3BE3]

58

Mnineunsid [1yre — Hama ['anaktuka.
[Nonoxenne n apmxenune ConHIa B
lanaxtuke. I'anaktuku. YepHbie ObIpHI B
SIIPaxX TaTaKTHK

59

Bcenennas. Pazberanue ranaktuk. Teopus
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Bonbioro B3peiBa. PenukroBoe nznyueHue.
MeraranakTuka

60

HepemeHHLIe Hp06J'IeMBI ACTPOHOMHHN

61

KontponsHas padora «1eMEeHTHI
ACTPOHOMHMH U acTpOpU3NKI»

62

O6o6maronmii ypok. Ponb ¢pusnku n
aACTPOHOMHUHU B SKOHOMHUYECKOM,
TEXHOJIOTMYECKOM, COIIMAILHON U YTHUECKOU
cdepax IesaTeIbHOCTH YeIOBEKa

63

Oo6ob6maronmii ypok. Ponb 1 Mecto puznku u
ACTPOHOMHUH B COBPEMEHHOM Hay4HOI
KapTUHE MHpa

64

Oo6ob6maronmii ypok. Posb duznueckoit
Teopur B (HOPMHUPOBAHUH MPEACTABICHHUIH O
(u3nueckoil KapTHHE MHpa

65

Oo6ob6maronwmii ypok. Mecro duzndeckon
KapTHUHbI MUpa B O6I]_ICM pAAYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX TIPEACTABICHHUIT O
npupoze

66

PesepBHblil ypok. MarnurHoe mnoie.
DJIEeKTpOMarHUTHAas! HHIyKLUS

67

PezepHslil ypok. Ontika. OCHOBBI
CIIeUaIbHON TEOPUH OTHOCHTENBHOCTH

68

PesepHnbiit ypok. KBanroBas pusuka.
DIIeMEeHTBI aCTPOHOMUH U aCTPODU3HUKH

bubanoreka [JOK
https://m.edsoo.ru/ff0d1784

OBULIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

68
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