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INOACHUTEJIBHASA 3ATINCKA

[Tporpamma o ¢u3uke 6a30BOT0 YpOBHS Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHus pa3padoTaHa
Ha OCHOBE IIOJIOKEHUH W TpeOOBaHUIl K pe3yjabTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTeabHOU
nporpammsl, npeacrasieHHbx B PI'OC COO, a takxke ¢ yuétoM QenepaabHOi pabodel mporpaMmbl
BOCIHUTAHMSI W KOHICNIIMU NpenoAaBaHus ydeOHoro mnpeamera «®Pusnuka» B 00pa30BaTeIbHBIX
opranuzanusax Poccuiickoit denepanuu, peanu3yommux OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPaAMMBI.

Copnepxanue mporpamMMbl 1o (pu3uke HampaBiIeHO Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOydatouuxcs 10—11 kiaccoB npu oOyueHnu ux ¢pusuke Ha 6a30BOM YPOBHE Ha OCHOBE
CHCTEMHO-/IeATEIbHOCTHOTO noaxoja. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC
COO k niaHupyeMbIM JMYHOCTHBIM, IPEAMETHBIM M METANpPEIMETHBIM pe3ysbTaTaM OOydeHHs, a
TaKXKe YYUTHIBAET HEOOXOIMMOCTH peaU3allii MEXKIIPEIMETHBIX CBs3eH (U3UKU C E€CTECTBEHHO-
Hay4YHbIMM y4yeOHBIMU INpenMeTamMH. B Hell ompenensitorcs OCHOBHBIE LeNIM M3ydeHUs (PU3MKH Ha
YPOBHE cpeqHero obmiero oOpa3oBaHUs, IUIAHUPYEMbIE DPE3YJIbTaThl OCBOCHUS Kypca (U3MKH:
JMYHOCTHBIE, METAIPEAMETHBIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

Odu3uka Kak Hayka 0 HamOojee OOIIMX 3aKOHAX MPUPOJIbI, BBICTyMAas B KayecTBE y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKIJIJ B CHCTEMY 3HaHHl 00 OKpyXKalolleM MHpe.
[xonpHBI Kypc (PU3UKH — CUCTEMOOOPA3YIOMIMIA JJII €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB,
MOCKONIbKY (hHM3MUYECKHe 3aKOHBI JIEKaT B OCHOBE IPOIECCOB W SBICHUM, H3Yy4aeMBIX XHUMHEH,
oumonorueit, ¢usuveckoli reorpadueir m acrpoHomucii. Mcmonap3oBaHHE W aKTUBHOE TPUMEHEHUE
bu3nuecKux 3HAHWM OMpeseNseT XapakTep W pa3BUTHE pa3HOOOpPa3HBIX TEXHOJOruil B cdepe
SHEPreTUKHU, TPAHCIOPTA, OCBOEHUSA KOCMOCA, MOJYYEHHUS HOBBIX MAaTEpPUAJIOB C 3aJaHHBIMHU
cBoiicTBamMu M Apyrux. M3ydueHue (Qu3MKu BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOYJaromMxcs, B (OPMHUPOBAHHEC YMCHUW NPUMEHSATh HAYYHBIH METO]
MO3HAHUS MPU BHIMOJIHEHUHU UMHU YYEOHBIX UCCIIeIOBAHUM.

B ocHOBYy kypca ¢Gu3MKU A7 YPOBHSI CPEAHEr0 0OIIero oOpa3oBaHMs IMOJOXKEH P HIEH,
KOTOPBIE MOKHO PaCCMaTPUBATh KaK MPUHIUIIBI €70 TIOCTPOCHHS.

Hoesa yenocmnocmu. B COOTBETCTBUU € HEH Kypc SIBISIETCS JIOTUYECKH 3aBEpUIEHHBIM, OH
COZIEp)KUT MaTepual M3 BCEX pa3lesioB (DU3MKH, BKIIOYACT KaK BOIPOCHl KJIACCHUYECKOW, TaKk H
COBpEMEHHOM (pU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUU ¢ HEWl Marepual Kypca (QU3UKH OObEIUHEH BOKPYT
¢usnueckux teopuil. Benymum B kypce sBiseTcs GOpMUPOBAHUE MPEJICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaT€pHH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuzanus npeAnosaraeT HCIOJb30BaHHE TI'yMaHUTAapHOTO
noTeHnuasna Gu3n4ecKoil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHUS (PU3UKHU C pa3BUTHEM OOILIECTBA, a TAKKE
C MHUPOBO33pPEHYECKUMH, HPABCTBEHHBIMU U 3KOJOIMYECKHMMHU MPOOIEMaMH.

Hoes npuxnaonoti nanpasnennocmu. Kypc QU3MKM mpearnonaraeT 3HAKOMCTBO C LIMPOKHM
KPYI'OM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes  sxonocuzayuu peanusyercs  TOCPEICTBOM  BBEIEHHUS  DJJEMEHTOB  COJACpIKAHMS,
HOCBS[HIéHHI)IX 3KOJOTUYCCKHUM HpO6HeMaM COBpeMeHHOCTI/I, KOTOpI)Ie CBJA3aHBI C paSBI/ITI/IeM TCXHHUKHU
Y TEXHOJIOTHUH, a TakyKe 00CyKIeHUs MPoOIeM PallMOHAIBHOTO MPUPOAONONB30BaHMUS U SKOJIOTUIECKON
0Ee30IaCHOCTH.

Crep>KHEBBIMU JIEMEHTaMH Kypca (U3UKHU Ha YPOBHE CPEHEro 0011ero o0pa3oBaHUs SIBISIFOTCS
¢usnueckue Teopuu ((hopMUPOBaHUE MPEACTABICHUN O CTPYKTYpe MOCTpOeHHs (PU3NYECKON TeOopuH,



ponu hyHIaMEHTAIBHBIX 3aKOHOB Y IIPUHITUTIOB B COBPEMEHHBIX MPEACTABICHUSIX O IPUPOJIC, TPAHUTIAX
MPUMEHUMOCTH TEOPUA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CucreMHO-eSTEIbHOCTHBIN TMOAX0A B Kypce (U3MKH pealn3yeTcsl MPEeXJe BCero 3a CYET
OpraHU3aIMH YKCIIEPUMEHTAIBHON AeATeNbHOCTH o0yJaromuxcs. s 6a30Boro ypoBHs Kypca pU3UKH
— 9TO HCIOJIb30BAHHUE CHCTEMbI (DPOHTAIBLHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M J1a0OPATOPHBIX
paboT, KOTophIe B MporpaMMme 1o Gpusuke 0ObeTUHEHBI B OOITHI CITUCOK YUYEHUYECKHUX MPAKTUICCKUX
pabot. Beiienenue B ykazaHHOM IepeyHe J1a00paTOPHBIX pabOT, MPOBOAUMBIX AJII KOHTPOJIS U OLICHKH,
OCYIIECTBISIETCA YIaCTHUKAMH 00pa30BaTEeIbLHOTO MPOIecca UCXO/Is U3 OCOOCHHOCTEN IIIaHUPOBAHUS
U ocHauleHusi kabuHeta ¢usuku. [Ipu 3TOM obecrieynBaeTCsi OBIAJACHUE O0YYAIOUIMMUCI YMEHUSIMU
MIPOBOJNTH KOCBEHHBIE H3MEPEHUSI, UCCIICIOBAHUS 3aBUCUMOCTEH (PM3UUYECKUX BEITMYMH U TOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonpuioe BHMMaHuE yaensieTcs PEIICHHI0 Pacu€THBIX M KaueCTBEHHBIX 3anad. [lpu stom mus
pacu€THBIX 3a/1a4 TPUOPUTETOM SBIAIOTCA 3aJaud C SIBHO 3aJaHHOH (DU3WYECKOH MOJIEINbIO,
MTO3BOJISAIOIINE TPUMEHATh NU3yYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK M3 OJIHOTO pa3fena Kypca, Tak U
WHTETPUPYS 3HAHUS U3 Pa3HbIX pa3fenoB. J[JI1 Ka4ECTBEHHBIX 3a]1a4 IPUOPUTETOM SBIISIFOTCS 3aJaHUs
Ha OOBSICHEHHE MPOTEKaHUsI PU3NYECKUX SBICHUHN U MPOIECCOB B OKPYKAIOIIEH JKU3HH, TpeOyrolne
BbIOOpa (PU3UUECKON MOJICNN JJISi CHTYalluH MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBarmsimu PI'OC COO k MarepuaibHO-TEXHUYECKOMY OOECIICUCHHUIO
ydeOHOro mporecca 0a30BBI ypOBEHb Kypca (pU3WKH Ha YpOBHE CpPEIHEro OOIIero oOpa3oBaHHS
JOJDKEH M3YyYaThbCsl B YCIOBUAX MPEIMETHOrO KaOuHeTa (PU3UKU WM B YCIOBUSX HHTETPUPOBAHHOTO
KaOuHeTa NPeMETOB €CTECTBEHHO-HAYyYHOr0 IMKJIa. B kaOuHeTe pU3nKu JOIKHO OBITH HEO0X0UMOE
nabopatopHoe 00OpyIOBaHUE ISl BBINOJHEHUS YKAa3aHHBIX B MpOrpamMme Mo (U3MKE Y4EHUYECKHX
MPAaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMOHCTpaMOHHOE 000pyAOBaHNE (POPMUPYETCSI B COOTBETCTBUH C MPUHIIMIIOM MUHUMAIILHOM
JOCTaTOYHOCTU M 00ECHeunBaeT MOCTAaHOBKY NEPEUYMCICHHBIX B IpPOrpaMMe Mo (HU3MKE KIFOUEBBIX
JNEMOHCTpPALlMA Il  UCCJIEJOBAHMUS HW3Y4aeMbIX SIBICHHUW M TPOLECCOB, SMIMPHUUECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUI.

JIaGopaTtopHoe 00OpyAOBaHHE A YYEHMUECKUX MPAKTUUYECKUX paboT (opMHUpyeTcs B BHUJE
TEMaTUYECKHX KOMIUIEKTOB U 00€CIeunBaeTCs B pacuéTe 0JTHOT0 KOMIUIEKTA Ha JIBYX O00YJarOIIuXcs.
TemaTnueckue KOMIUIEKTHI JIA0OPATOPHOTO 00OPYAOBAHUS JJOIKHBI OBITh IIOCTPOEHBI HA KOMITJIEKCHOM
WCTIOJIH30BaHNH aHAJIOTOBBIX M IIU(PPOBHIX MPHOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BUJie HU(PPOBBIX 1aOOPaTOPHIA.

OcCHOBHBIMU HEJIAMU U3YUCHUA (1)I/I3I/II(I/I B O6H.I€M O6p830BaHI/II/I SABJIAIOTCA:

(dhopMHUpOBaHKE UHTEPECA M CTPEMIICHUS OOYJAIOIINXCSI K HAYYHOMY U3YYSHHUIO TTPUPOJIBI, PA3BUTHE UX
MHTEJJIEKTYaTbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUM O HAyYHOM METOJE TO3HaHUS W (POPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOIIEHUS K OKPYKAIOILLUM SIBIICHUSIM;

(hopMHUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yyibTaTa W3y4eHUS OCHOB CTPOCHUS MaTEpPUH H
(GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

dbopMupoOBaHHE YMEHUU OOBSICHATH SIBICHUS C HWCIOJIb30BAaHWEM (DU3UYECKUX 3HAHWUW W HAyYHBIX
JI0Ka3aTeIbCTB;

(dhopMHUpOBaHKE MPECTABIECHUN O POIU GU3UKH TSl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH H
TEXHOJIOTHHA.

JlocTiKeHHe ATUX Lieel oOecreunBaeTcsl pelieHHeM CIIeAYIOIMIMX 3a/1a4 B Ipoliecce U3ydeHus
Kypca (U3UKU Ha YPOBHE CPEJHEro 00Iero oopa3oBaHMs:



npuoOpeTeHne CHUCTeMbl 3HAaHMK 00 OoOmMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSX,
BKJIIOYAsi MEXaHUKY, MOJCKYISIPHYIO (PH3HKY, DJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3HKY W DJIEMEHTHI
acTpo(hu3HKH;

(dbopMHpOBaHHUE YMEHHI TIPUMEHSTh TCOPETUYCCKUE 3HAHUS JIJIsl OOBSCHCHUST (PU3UYECKUX SIBJICHUHN B
IIPUPOJIE U JJI IPUHATUSA IPAKTUYECKUX PELICHUHN B IOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUs Pa3jIMyYHBbIX 3ajad C SBHO 3aJaHHOW (M3WYECKON MOJeNblo, 3a1ad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO31aHNe (PU3UUECKON MOJIENHN, aICKBATHON YCIIOBHSM 3a1a4H;
MOHUMaHKUE (PU3NYECKUX OCHOB M MPUHIIMIIOB JACUCTBUS TEXHUYECKUX YCTPOMCTB M TEXHOJIOTUYCCKHX
MIPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPEIY;

OBJIQJICHUE METOJIaMU CaMOCTOSITEIILHOTO TUIAHMPOBAHUS U MPOBEICHHUS (PU3MUECKUX IKCIIEPUMEHTOB,
aHaJIM3a U MHTEpIpeTauy HHPOPMAIUH, OTIPE/IeICHNUS JOCTOBEPHOCTH MOIYYEHHOTO PE3ylbTaTa;
CO3JIaHKE YCJIOBUU JIJISl pPA3BUTHUSI YMEHHI TPOCKTHO-MCCIIEIOBATEIBCKON, TBOPUYECKOM JICATEIILHOCTH.

Ha n3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEAHETO 001Iero 00pa3oBaHUsI OTBOIUTCS
136 gacos: B 10 knacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
Pa3neu 1. ®Pu3nuka U MeTOIbI HAYYHOI'O NIO3HAHUS

®usuka — Hayka o npupone. Hayunble MeTonpl MO3HAHUA OKpyKarouero mupa. Ponb
SKCIEPUMEHTA ¥ TEOPUH B MIPOIECcCe TTO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue GU3NUECKUX SIBICHUH U mpoueccoB. Hayunbie rumnote3sl. @U3NUEcKue 3aKOHBI
u Teopuu. ['paHULIBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHIun cooTBeTCcTBUS.

Ponb 1 Mmecto puzuku B HopMuUpoBaHUM COBPEMEHHOM HAYyYHOW KapTUHBI MUPA, B TPAKTUYECKON
eITeIbHOCTH JIIOACH.

Jlemoncmpayuu

AHaJoroBbIe M ITU(GPOBBIC U3MEPUTEIIbHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.
Pa3zpen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe aBuxeHue. OTHOCHUTEIBHOCTh MEXaHWYECKOro JBIkeHus. CuctemMa oTcuéra.
Tpaexropus.

[lepememenue, CKOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepuaIbHOM TOYKHM, WUX MPOEKIMH HAa OCH CHCTeMbl KoopauHar. ClOoXKeHue MepeMenieHud u

CJIOKCHHC CKOpOCTeﬁ.

PaBHOMEpHOE M PABHOYCKOpEHHOE TpsAMOJUHEHHoe JBMXeHue. ['paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEILECHNS MaTEpUaIbHOW TOUKH OT BPEMEHHU.

CBoboaHoe nazeHue. Y cKkopeHrne cBOOOTHOTO MaIeHusI.
KpuBonuneiinoe npmwkeHue. J[BrkeHnue MaTepuaibHONW TOUKH 1O OKPYKHOCTH C TIOCTOSTHHOM IO
MOJYJII0O CKOPOCThIO. YTJIOBas CKOPOCTh, JIMHEWHAas CKOpocTh. llepron u yacrota oOparieHwusl.

IlenTpOoCTpEMUTENBHOE YCKOPEHHUE.

Texuuueckue YCTpOﬁCTBa U TMPAKTUYCCKOC NPHUMCHCHUC: CIIMAOMCTP, ABUIKCHUC CHApsAOOB,
OCIMHBIC 1 peMéHHHe nepeaadn.

Jlemoncmpayuu

Mogenp cucTempl OTCUETA, WILTIOCTPALM KHHEMATHYECKUX XAPAKTEPUCTUK JBUKECHUS.
[Ipeobpa3oBaHue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM NMPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIeHHOTO MO YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaeHHUS.



Hanpasrienue ckopocTy Mpy IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydyeHne HepaBHOMEPHOTO JBUKEHMS C LIENIbIO OIPENIEIEHHS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKAY MYTSAMH, NPOUIEHHBIMM TEJIOM 3a IIOCIIEI0BaTEIIbHbIE
paBHBIE POMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBMJKEHUU C HAYaJIbHOM CKOPOCTBIO, paBHOU
HYIIIO.

W3ydenue nBukeHUs MapUKa B BI3KON KHUJIKOCTH.

N3ydenue nBuxeHus Teia, OpOINIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunnun orHocutensHOcTH [amwtes. Ilepswiii 3akoH HeroroHa. MHepuuanbHbIE CUCTEMBI
oTcuéra.

Macca Tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoit 3akoH HeroToHa U1t MaTepuaibHON
To4kHU. Tpernii 3akoH HprOTOHA [U1s1 MaTepHAIIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, ckoyibxeHus, kadeHus). Cuna tpenusa. Cyxoe tpenue. Cuina
TPEHUSI CKOJBKEHUS M cuia TpeHus nokos. Koapdumment tpenms. Cusa CONMPOTUBICHUS TPHU
JBYDKEHUH TeJla B )KUIAKOCTH MIIH rase.

[TocTynaTtensHO€E U BpallaTeIbHOE JBM)KEHUE a0COIIOTHO TBEPAOTO TEA.

MoMeHT CHIIbl OTHOCUTENBHO OcH BpaleHus. [1nedo cumbl. YcnoBus paBHOBECHUS TBEPIOTO TeaA.

Texundeckue yCTpOfICTBa n IMPAKTUICCKOC NPHUMCHCHUC! IIOAUINITHUKH, JABMKCHUEC
HCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepuum.

CpaBHeHHE MacC B3aUMOICHCTBYIOMIUX TEJ.
Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JedopMaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U aJCHUH.



CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHMUSI.
VYcnoBus paBHOBecHs TBEPIOro Tesia. Buapl paBHOBECHS.
Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul
Nzydenne neuxeHust Opycka 1Mo HAKIOHHOW MIIOCKOCTH.

HccnenoBanme 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPY)XKUHE U PE3UHOBOM 00pasIie,
OT uX JnedopMaIuu.

HccnenoBanue ycinoBui paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPAILECHUS.
Tema 3. 3aKkonbl COXpanHeHusn 6 MexanuKe

Nmnynbe marepualibHOM TOYKHM (Tella), CUCTeMbl MaTepHalbHBIX ToYeK. VIMIynbC CHUIbl U
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPaHEHUSI UMITyJibca. PeakTHBHOE JABUKEHUE.

Pabota cuibl. MOIIHOCTD CHUIIBL.
Kunernueckas sHeprusi MaTepuaibHON Touku. Teopema 00 N3MEHEHHH KHHETHYECKOW YHEPTUH.

[TorenumansHas sHeprus. l[loTeHnumanbHas sHeprus ynpyro JaehOPMUPOBAHHON MPYKUHBL.
[ToTenunanpHas 3Heprus Tena BOJIM3U HOBEPXHOCTH 3EMIIH.

HOT@HHI/IELHBHI:IG N HCIOTCHIHWAJIbHBIC CHIIBI. CBs3b pa6OTI)I HCIIOTCHIOHUAJIBHBIX CHUJI C
U3MEHEHHEM MEXaHHMYeCKOU OHCPIrur CUCTEMbI TCII. 3aKoH COXpaHCHUA MEXaHUYeCKOH OHCPI'UH.

anyrI/Ie " HCYIIPYTHUC CTOJIKHOBCHHA.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: BOJOMET, KOIEp, NPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE NBMKEHUE.

[lepexon moTeHIMAIbHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yuenne abCONOTHO HEYIIPYTOro yaapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnegoBanue CBSA3HU pa6OTLI CHJIBI C U3MEHEHHEM MEXaHHYECKOH OHCPIruu TECJIa Ha MPHUMEPC
PaCTsKCHUA PE3UHOBOTO JKT'yTa.

Paszpnen 3. MoaekyasipHasi Gu3uKa 1 TEPMOAUHAMHMKA

Tema 1. Ochogbl MONEKYAAPHO-KUHEMUYECKOU meopuu



OcCHOBHbBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETHUECKOH TEOpHUH M HX OINbITHOE 0OOCHOBAaHHUE.
BpoynoBckoe amwxenue. Juddysus. Xapaktep NBIKECHHS M B3aHMMOJCHCTBHS YaCTHIl BEIICCTBA.
Mopenu cTpoeHHsI Ta30B, KUIKOCTEH U TBEPIBIX TEI U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX
Mojenei. Macca u pazmepbl Mosiekys. KonnuectBo BeniectBa. [loctosiHaas ABoraapo.

TennoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopens wuaeanbHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETUYECKOW TEOpUHU
UACaIbHOTO Ta3a. AOCONIOTHAA TeMIepaTypa Kak Mepa CpelHEH KMHETHYECKOW SHEPrHH TETJIOBOTO
JBOKeHUA dactull rasza. [llkana temneparyp KenbBuna. ['a3oBbie 3aKkoHbI. YpaBHeHUEe MeHeneeBa—
Kunaneiipona. 3axon Jlanbrona. M3omporecchl B HJ€aIbHOM Ta3e C MOCTOSHHBIM KOJHUYECTBOM
BemlecTBa. [ paduueckoe npeacrapaeHre U30MPOLIECCOB: H30TEPMaA, U30X0pa, U300apa.

TexHuyeckue ycTpoiicTBa U MpaKTUYECKOe MPUMEHEHHE: TEPMOMETP, bapoMeTp.

Jlemoncmpayuu

OnBITHI, TOKA3BIBAIONINE TUCKPETHOE CTPOCHHUE BelIecTBa, (DoTOrpaduu MOICKYJ OPraHHIECKUX
COETUHEHUH.

OmnpiTel 10 AU Py3Un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKECHHUS.

Mogens onbita LltepHa.

OMBITHI, JOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICHCTBUS.
Monens, WUTIOCTPUPYIOLIas MPUPOY AABJICHUS ra3a Ha CTEHKH COCYAa.

OMBITHL, WIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UJI€aJIbHOTO T'a3a, H30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre macchbl BOo3AyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE M3MEpEHUN 00bEMa KOMHATBHI,
JaBJICHHS U TEMIIEPATyphl BO3AyXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEKy TApaMETPAMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuueckasi cucreMa. BHyTpeHHsIsI SHEPTUsS TEPMOJUHAMUYECKON CUCTEMBI U CTIOCOOBI
e€ n3meHenust. KonmuecTBo TEIIOTH U paboTa. BHYTpeHHsIsl SHEprUst OJHOATOMHOTO HeallbHOTO ra3a.
Bunel Temnonepenadu: TEIUIONPOBOIHOCTb, KOHBEKIUSA, HW3JIYYEHHE. YIEJIbHAs TEIIOEMKOCTh

BCIICCTBA. KonnuecTBo TEmIOTHI Ipu TeruIonepeaauc.

[Tonstue o6 agmabatHoM mpouiecce. [lepBriii 3akoH TepMoauHamuKu. [IpuMeHeHHe TepBOTO
3aKOHA TEPMOJMHAMUKH K M3omporeccam. [ padudeckas uHTepripeTarus padboThI rasa.

Bropoii 3akoH TepmoanHamMuki. HeoObpaTuMOCTh TPOIIECCOB B MPUPO/IE.



TennoBele Mammebl. [IpUHIMNBI TEWCTBUS TEIUIOBBIX MammH. [IpeoOpa3zoBaHus >HEpruud B
TeroBbIX MammHax. Koaddunument monesnoro nercteusi TeruoBord mamuubl. [{ukn KapHo m ero
KO3 (QUIIMEHT MOJIE3HOTO JEHCTBUS. DKOJIOTHUECKUE TPOOJIEMBI TEIIIIOIHEPTETHKHY.

TexHudeckue ycTpoWCTBa M INPAKTUYECKOE IPUMEHEHHUE: JBUIaTellb BHYTPEHHETO CrOPAaHMS,
OBITOBOM XOJOAUIBHUK, KOHAUILIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEH SHEPTUH Tella IPU COBEPILICHUH PaOOThI: BBIJIET IPOOKU U3 OYTHUIKH MO

JICUCTBUEM CXKATOTO BO3JyXa, HarpeBaHwe Oddupa B JIATYHHOW TpyOKe myTéM TpEHUS
(BuI€OIEMOHCTpAIIHS ).

N3menenne BHyTpeHHEHN 3HEpruu (TeMIeparyphbl) Teja Npu Terionepeiaye.

OmnpIT 0 agnabaTHOMY PACHIMPEHUIO BO31yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsl BHYTPEHHETO CrOPaHusi, p€aKTUBHOIO JBUTATEIS.
Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue yienbHONU TEIUIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanusn geuwjecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u KoHAeHcanus. VcnapeHue W KureHue. AOCOTIOTHAS M OTHOCHTEIbHAs

BJIA’JKHOCTBb BO34yXa. HaCBIIJ_[eHHHﬁ map. VnaenpHas TemioTra Hap006p330BaHI/I$I. 3aBHCUMOCTD
TEMIICPATYPbI KUIICHUA OT AaBJICHUSA.

Teépmoe Tteno. Kpucrammmdeckue u amopdHbIC Tela. AHHU30TPOIUS CBOMCTB KPHCTAJLIOB.

Kunkue kpucramisl. CoBpeMeHHble MaTepuaibl. [lnaBnenne u kpucramnuzanus. YaenpHas TerioTa
riasnenus. Cyonumarusi.

YpaBHeHUE TEIJIOBOTO OaaHca.

Texuuueckue YCTPOP’ICTBa U IMPAKTUYICCKOC IPUMCHCHUC: TUT'POMETP U IICUXPOMETP, KAJIOPUMETP,
TEXHOJIOTHUU MOJYYCHHA COBPEMCHHBIX MaTCpHUAJIOB, B TOM YUCJIC HAHOMATCPpHUAJIOB, © HAHOTCXHOJIOT'HH.

Jlemoncmpayuu

CBoiicTBa HACHIIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIAKHOCTH.

HaGmronenne HarpeBaHus ¥ IUJIABICHUS KPUCTANIMYECKOTO BEIECTRA.
JleMOHCTpalys KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

I/I3MepeHHe OTHOCHUTEIBHOHN BIaKHOCTH BO3QyXa.



Pa3znen 4. diiekTpoaMHamMuKa
Tema 1. Inexkmpocmamuka

OnexTpuzanus Tel. DIEeKTpUdecKui 3apsa. JBa BHIa 3ieKTpudeckux 3apsanoB. [IpoBogHuku,
JOUBJIEKTPUKU U TOITYIPOBOAHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOrO 3apsa.

B3aumoneiictBue 3apsnoB. 3akoH Kymona. TodedHbI AIEKTpUUECKUN 3apsil. DIJICKTPUUYECKOE
nosie. Hanpsixk€HHOCTB 31eKTpuueckoro noss. [IpuHnun cynepno3unuu ieKTpuieckux nojueil. Jluauu

HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

Pabora cun snextpocratuaeckoro nois. Ilorenmuan. Paznocts nmotenuumanos. IIpoBogHukN u
IURJIEKTPUKHU B 3JIEKTPOCTATHUECKOM I1oJ1e. JIU3IeKTpruiecKas IpOHULAEMOCTb.

OnextpoéMkocTh. KoHaeHcatop. DJeKTpOEMKOCTh IJIOCKOTO  KOHJAEHCATOpa. JHEprus
3apsSKEHHOI0 KOHAEHCATOopa.

TexHu4yeckue ycTpoWCTBA M MPAKTUYCCKOE MPUMEHEHHE: JIJIEKTPOCKOI, JJICKTPOMETD,
ANEKTPOCTATHYECKAS 3alIUTa, 3a3eMIICHUE JIEKTPOITPHUOOPOB, KOHJICHCATOP, KOIMMPOBAIILHEIH arapar,
CTpYHUHBIN IPUHTED.

Jlemoncmpayuu

YCTpoNCTBO M MPUHLIUIT ACUCTBUS SIEKTPOMETPA.

BiaumopeiicTBiue HadIeKTPU30BAHHBIX TEI.

DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[TpOBOIHUKH B JIEKTPOCTATUICCKOM ITOJIC.

DneKTpocTaTUYeCKas 3alluTa.

Z[I/IZ)J'IGKTpI/IKI/I B DJICKTPOCTATUYCCKOM II0JIC.

3aBHCHMOCTD BHCKTpOéMKOCTI/I IJIOCKOI'O0 KOHACHCATOpa OT IUIOmaAn IIJIAaCTUH, PAaCCTOAHUSA
MCKIY HUMHU U I[I/ISJIGKTpI/IIIGCKOI\/JI IMPOHUIIACMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCAaTOopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue 31meKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannuwiit 3nekmpuyeckuit mox. Toku 6 paznuunsvix cpeoax

DJIEKTPUYECKUN TOK. Y CIOBUS CYIIECTBOBAHUA AJIEKTpUUECKOTO Toka. McTtounmku Toka. Cuina
TOoKa. [ IoCcTOsIHHBIN TOK.

HaHpH)KCHI/IC. 3akon Oma IJId ydaCTKa ILICIIN.

3J'ICKTpI/ILICCKOC CONMPOTHUBJICHUC. Y aenbHOE COIIPOTUBJICHHUEC BCUICCTBA. HOCJIC,Z[OB&TCJ'IBHOC,
napajijieJibHOC, CMCIIAHHOC COCANHCHUC ITPOBOJAHNKOB.



Pabota snekTpuueckoro Toka. 3akoH Jlkoyns—JIenna. MOImHOCTh AIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIIAS CHJIa M BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMa J1st TOJIHOU
(3aMKHYTOH) 2JIeKTpuUecKoit ernmu. KopoTkoe 3aMbIkaHHeE.

OneKTpOHHAs IPOBOAMMOCTb TBEPIABIX METAJJIOB. 3aBUCUMOCTH COIPOTHBIICHUS METAJJIOB OT
Temieparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuuecKkuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBEHHAs: U MPUMECHas! MPOBOJUMOCTD MOIYIPOBOAHUKOB. CBOMCTBA pP—
n-nepexoza. [loaynpoBoIHUKOBBIE TPHOOPHI.

ONeKTpuuecKUuid TOK B pacTBOpaX M pacIulaBax dJIEKTPOJIMTOB. DJIEKTPOJUTHYECKAS
aucconyanus. DIEeKTPOIn3.

DJIeKTpuYecKui TOK B razax. CamoCTOSTENbHBIH W HECAMOCTOSITEIBHBIN pa3psa. MomHus.
IIna3ma.

TexHuyeckue yCTpOCTBA M NPAKTHUECKOE MPUMEHEHHE: aMIIEPMETp, BOJIBTMETP, PEocTar,
HMCTOYHHUKHU TOKA, JIEKTPOHArPEeBAaTENIbHbIC MPUOOPHI, AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COINPOTHUBIICHUS, BAKyYMHBIH AHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI, MOIYHPOBOJAHUKOBBINA THOI,
rajbBaHHUKA.

Jlemoncmpayuu

I/I3M€p€HI/I€ CHJIbI TOKA 1 HAIIPSAKCHUS.

3aBHCUMOCTD COIIPOTUBJICHUA HUIMHAPUYCCKHUX ITIPOBOAHHUKOB OT AJIMHBI, INTIOIIAAX ITOIICPECUYHOI'O
CCUCHUA U MaTcpuala.

CMemanHoe COCAMHCHHNEC ITPOBOJIHUKOB.

[IpsiMmoe nu3mepenue 3neKkTpoaABrKyIen criibl. KOpoTkoe 3aMbIKaHHE TaJIbBAHMYECKOTO 2JIEMEHTA
U OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

HckpoBoli pa3psaa 1 IpOBOAMMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

N3ydyeHne cMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

N3mepenue 31neKTpoABMKYIIEH CHiIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.
Ha6mronenune sanexrpomnusa.

MexnpeameTrHblie CBAI3H



N3yuenne kypca ¢usuku 06a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS C  y4E€TOM
COJIEPKaTENIbHBIX MEXIPEIMETHBIX CBSI3el C KypcaMH MaTeMaTUKH, OMOJIOrMH, XUMHUH, Teorpaguu u
TCXHOJIOTHUH.

Mesicnpeomemnvle nonsmusi, CBSI3aHHBIE C U3YUYEHUEM METOJIOB HAYYHOTO MO3HAHUS: SBIICHUE,
Hay4HbId (hakT, TUmore3a, (u3MUecKas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJCHUE, SKCIEPUMEHT,
MOJICJIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHe CHUCTEMbl YpaBHEHUH, JuHEHAas QyHKIuUs, napadona, rumepoosna, ux
rpaduKu U CBONCTBA, TPUTOHOMETPUYECKHE PYHKIUHU: CHHYC, KOCUHYC, TAHTC€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX IIPOEKIIMM Ha OCH KOOPJUHAT, CII0KEHHE BEKTOPOB.

Buonoeusn: Mexannieckoe JABIKEHHE B )KUBOM npupoae, auddysus, ocMoc, TEIIO0OMEH KUBBIX
OpraHu3MoOB (BHIbI TEIUIONEpPEIadyH, TEIUIOBOE PABHOBECHE), IJIEKTPHUUECKUE SIBICHUS B JKHUBOM
pUpoIe.

Xumus: AUCKPETHOC CTPOCHHUEC BCHICCTBA, CTPOCHUC aATOMOB MW MOJICKYJI, MOJIb BCIICCTBA,
MOJIIpHasA Macca, TCIIJIOBLIC CBOMCTBA TBépIII)IX TCII, )KI/IZIKOCTCﬁ H ras3oB, 3JICKTPUYCCKUC CBOICTBa
MCTAJJIOB, SJICKTPOJIUTHYCCKASA JUCCOIals, I'aJiIbBaHHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: ipeoObpa3oBaHue JBM)KEHUH C HCIOIb30BAHUEM MEXAaHU3MOB, YUYET TpPEHHUS B
TeXHHUKE, NOJIINITHUKY, UCIIOJIb30BAHNE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHHUKE (paKkeTa, BOJIOMET U
ApyTHUe), IBUTATEIb BHYTPEHHETO CTOPaHUs, TTapoBasi TypOUHA, OBITOBOM XOJIOAUIBHHK, KOHIUIHOHED,
TE€XHOJIOTUH IIOJIy4YEHHUS] COBPEMEHHBIX MaTEPUAIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH,
ANEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBI NpPUHTED,
3JIEKTpOHArpeBaTesbHble PUOOPHI, TEKTPOOCBETUTENIbHbIE TPUOOPHI, raJIbBAHUKA.

11 KJIACC

Pasnen 4. daekrpoamHaMmnka

Tema 3. Maznummnoe none. InNeKMPOMAZHUMHAA UHOYKUUA

[TocrossuHbie MarHuThHl. B3auMoaeicTBUE MOCTOSTHHBIX MAarHuTOB. MarHuTHOe mnosie. Bekrtop
MarHuTHOM MHIAYKUUU. [IpHHIMO cynepno3uuuu MarHUTHBIX Mojieil. JIMHuM MarHUTHOM MHAYKIIMH.
Kaptuna nuHuit MarHuTHOW MHAYKIIMH TIOJISI TOCTOSIHHBIX MarHUTOB.

MarnuTHO€e 1noJie MPOBOIHUKA ¢ TOKOM. KapTuHa TUHUN WHIYKIIMA MarHUTHOTO TOJIS JJIMHHOTO
MPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJHHUKA, KaTyIIKH ¢ TOkoMm. OmbIT Dpcrena.
B3anmoneiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBlieHue. [[BMKeHHE 3apsHKEHHOM YacTUIIBI B OJTHOPOAHOM
MarHuTHoM noJie. Paborta cumsl Jlopeniia.

SIBieHMEe  SJIEKTPOMArHUTHOM  WMHAYKUMHU. [loTOKk  BekTOpa  MAarHUTHOM  MHIYKIIHH.
DNEeKTPOABMKYIIAS CUJIa MHAYKITUU. 3aKOH dJIEKTPOMArHUTHON MHAYKIMK Dapanes.

BuxpeBoe osnexTpuueckoe TmoJie. ONEKTPOABMXKYIAS CHJIA WHIAYKIHH B TPOBOJHUKE,
JBHKYILEMCS ITOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.



[IpaBuino Jlenna.

NHaykTUBHOCTE. SIBIEHME CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAsl CUJIa CAMOMHIYKIUH.
3Hepr1/1;1 MAarauMTHOIO ITOJIA KaTyIIKU C TOKOM.

DNeKTPOMarHuTHOE IoJIe.

Texunueckue YCTpOfICTBa u IIPAKTUYCCKOC IIPUMECHCHUC! IIOCTOAHHBIC MAarHuThl,
QJICKTPOMAIrHUTHI, SJICKTPOABUI'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, MHAYKIIUOHHAA I1CYb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOIO My4YKa MarHUTHBIM TOJIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJIS.

B3aumMopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SBneHue ANEKTPOMArHUTHON UHAYKITUH.

IIpaBuio Jlenua.

3aBUCUMOCTb JIEKTPOJABUKYILEH CUITbI HHAYKIIMHU OT CKOPOCTH U3MEHEHHUsI MArHUTHOTO ITOTOKA.

SIBneHne caMOMHAYKIUY.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenre MarHuTHOTO TOJIS KATYIIKH C TOKOM.

UccnenoBanue neCTBUSI MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.
Paznen 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumubsle Kojaedanus

KonebarenpHas cucrema. CBoOO HBICE MEXaHHYECKUE KojieOaHUsA. ['apMOHMYEeCcKue KoJieOaHus.
[lepuon, yacrora, amMmmuTyaa u ¢asza konedanuid. [Ipy>xuHHBINH MasTHUK. MaTeMaTH4ecCKUid MasiTHUK.
VYpaBHeHue rapMoHHUECKUX Kosiebanuid. [IpeBpaiienne sHepruu Mpyu rapMOHUYECKUX KOJIeOaHU SIX.

KoneGarenpupiii  koHTYp. CBOOOAHBIE JJIEKTPOMATHUTHBIC KOJEOAHUS B  HJICATTLHOM

KoJe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHHMUYECKUMHU M IIIEKTPOMArHUTHBIMU KOJEOAHUSIMHU.
®opmymna TomcoHa. 3aKOH COXpAaHEHHS YHEPTUHU B UACATHPHOM KOJIEOATEIHHOM KOHTYPE.



[IpenacraBnenne o 3aTyxawmMX KoJeOAHUSX. BBIHYXICHHBIE MEXaHWYECKHE KOJICOaHMUs.
Pe3onanc. BeiHyXIeHHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[Tepemennbiii Tok. CHHYCOMJAIBHBIA MEPEMEHHBIH TOK. MOIIHOCTH IEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U HATIPSKEHUS.

Tpancdopmarop. IlpoumsBoncTBo, mepegaya W NOTPEOJICHHUE DIIEKTPUYECKOH IHEPIHH.
DKOJIOTHYECKHEe PHUCKHM TpH  [POU3BOJCTBE  3JeKTposHepruu. KynbTypa  ucnoib3oBaHus

3JIEKTPOSHEPTUHU B OBCEAHEBHOM KU3HH.

TexHudeckue ycTpoWCTBAa M IIPAKTUYECKOE NMPUMEHEHHUE: DJIEKTPUYECKHM 3BOHOK, IE€HEpaTrop
IIEPEMEHHOI0 TOKA, JIMHUHU JJIEKTPOIEpeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KOJIeOATEIBHONH CHUCTEMBI (MPYKUHHBIM WM MaTeMaTUYECKUN
MasITHHK).

Habmoenue 3aTyxatoniux kojaeOaHui.
HccnenoBanme CBOMCTB BBIHYKCHHBIX KOJICOAHUH.
HaGimotenue pe3oHanca.

CB00OOIHBIC AJIEKTPOMArHUTHBIE KOJICOAHMSI.

OcriorpaMMbl (3aBUCMMOCTH CHIIBI TOKA U HAMPSDKEHUS OT BPEMEHH) IS DJIEKTPOMArHUTHBIX
KoJIcOaHu.

Pesonanc npu mnocinenoBaTeIbHOM COEQUHEHUM PE3UCTOpa, KAaTyIIKM WHIAYKTUBHOCTH U
KOHJIEHCATopa.

Mopenb TUHUU 3IEKTPOIepeaauH.
Yuenuueckuii sxkcnepumenm, nabopamopmule pabomol

HccnenoBanue 3aBUCUMOCTH NEPHOJIAa MAJIBIX KOJIEOAHU Ipy3a Ha HUTH OT AJIMHBI HUTH U MaccChbl
rpysa.

HccnenoBanue MepeMEHHOIO TOKA B IIENM M3 IOCIEN0BATENIBHO COEAMHEHHBIX KOHAEHCATOPA,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60JIHbL

Mexanuueckue BOJHBI, ycioBHs pacnpocTpaneHus. Ilepuon. CkopocTh pacnpocTpaHeHUs U
JuiiHa BOJHBI. llomepeunble U mpojosibHble BOJHBL. MHTepdepeHius U audpakuus MeXaHHYeCKHX
BOJIH.

3Byk. CkopocTs 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTpOMarHUTHHIE BOJIHBI. YCIOBHUSL M3JIy4Y€HHS JJIEKTPOMArHUTHBIX BOJIH. B3aumuHas
opueHTanus BekTopoB E, B, V B snektpomaruntHoil BosiHE. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH:



OTpa)KeHHE, PEIOMIICHHE, TONApU3alys, Audpaxius, naTepepernns. CKOpocTh 3JIEKTPOMArHUTHBIX

BOJIH.

Hlkana sneKTpoMarHUTHBIX BOJH. [IpuMeHeHre 3I1eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.
[TpuHIMIIBI paguOCBsI3U U TeleBUAeHUA. Paguonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: MY3bIKaJIbHbIE HWHCTPYMEHTHI,

yABTPa3ByKOBasl IMArHOCTUKA B TEXHHKE M MEAUIIMHE, pagap, paAuoNpUEMHHEK, TEICBU30p, aHTCHHA,
tenepon, CBU-neus.

nudp

Jlemoncmpayuu

OO0pazoBaHue 1 pacpOCTPaHEHUE TIOMEPEUHBIX U MPOJIO0IBHBIX BOJIH.

Konebmnromnieecs Te10 Kak HICTOYHUK 3BYKa.

Habmtoienue oTpakeHus U IpeJoMICHUS MEXaHUYECKUX BOJIH.

Ha6monenue nntepdepeHnu u AUPpakiuid MEXaHU4eCKUX BOJH.

3BYKOBOM pE30HAHC.

HaGiroieHne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYAON U 9aCTOTON KOJICOaHMIA.

HccnenoBanue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpPa)KEHUE, MPEIOMIICHHE, MOJIIpU3aLus,
aKuus, MHTephepeHLUsL.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMonuHeitHOE pacpoCTpaHEHUE CBETa B OAHOPOIHOU cpene. Jlyu

cBeTa. TOUeUHBIM NCTOYHUK CBETA.

OTpa)KeHI/Ie cBeTa. 3aKOHBI OTpaXXCHUS CBETA. HOCTpOGHI/Ie I/I306pa)KCHHI>'I B IINIOCKOM 3€pKajic.

[Ipenomnenue cBera. 3akoHBI MPETIOMIICHUSI CBeTa. AOCONIOTHBIN IMOKa3aTelb MPETOMIICHUS.

ITonHoe BHYTPCHHCC OTPaXCHUC. HpeneanHﬁ YT'OJI IMOJIHOT'O BHYTPCHHETO OTPAKCHU.

cHulia

Hucniepcus ceera. ClioxxHbIH cocTaB Oenoro cera. L[Ber.

CoOuparonue u pacceuBatove JuH3bl. ToHkas auH3a. DOKyCHOE PacCTOSHUE W ONTHYECKas
TOHKOHM JMH3bI. [TocTpoeHne n300pakeHuit B coOMparoIuX 1 paccenBaromux JnH3ax. @opmyna

TOHKOM JIMH3EL. Y BEJIMUCHHUE, TaBaeMOE JIMH301.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONITHKH.

Bonnosas ontuka. Uatepdepenmus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUSI HAONIOACHUS

MaKCUMYMOB M MHUHUMYMOB B HMHTEP(EpPEHIMOHHON KapTHHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.



Hudpakius ceera. Judpakunonnas pemeéTka. Y caoBre HabM0IeHUs TIaBHbIX MAKCUMYMOB IIPU
MaJeHU MOHOXPOMATHUECKOI 0 CBeTa Ha JUGPAKIUOHHYIO PEHIETKY.

[Tonapuzanus ceera.

TexHuuyeckue ycTpoHCTBa U MIpaKTHUYECKOE NPUMEHEHHE: OuKH, Jymna, ¢oToanmnapar,
MPOEKIIMOHHBIN amnmapar, MUKpPOCKOI, TEJECKOI, BOJOKOHHAs OINTHKA, AU(PaKIHOHHAs peméTKa,
MOJIIPOUI.

Jlemoncmpayuu

[IpsiMmonnHeitHOE pacpocTpaHeHe, OTPAKEHHE U MpelloMiieHne cBeTa. OnTuyeckue npruOopsl.

[TonmHoe BHYTpeHHEe oTpakeHue. MoJenb CBETOBOIA.

HccnenoBanue CBOMCTB N300payKEHHIA B JIMH3AX.

Monenu MUKpOCKOIIa, TEIEeCKOIIa.

Hab6mronenue natepdepeHImu ceera.

Hab6mronenue qudpakiuum cBerta.

HaGurotenue aucriepcuu cBera.

[Tonmy4yeHne crieKTpa ¢ HOMOIIBIO IPU3MBI.

[Tonmy4yenue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

W3mepeHue nokasaresis IpeIoMIIEHUS CTEKIa.

WccnenoBanue cBONCTB N300paKeHU B TMH3AX.

Hab6mronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI clelIMAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'panunel TPUMEHUMOCTH KIACCMYECKOW MexaHukH. [locTymaTel cHenuanbHOM —Teopuu
OTHOCHTEIIFHOCTH: HMHBAPHAHTHOCTh MOJYJIS CKOPOCTH CBETa B BaKyyMe, MPUHIIAIT OTHOCHUTEILHOCTH
DOWHIITENWHA.

OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMe ICHUEe BPEMEHH U COKpAIllEHUE JUTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs3b MaccChl ¢ 3Heprne171 H UMITYJIbCOM peHﬂTHBHCTCKOﬁ YaCTHUIIBI. 9Heprm[ IIOKO4I.

Paszpen 7. KBanToBas pusuka



Tema 1. Dnemenmol KGAHMOBOU ONMUKU
®otonsl. Dopmyna [Tnanka cBsi3u SHEprun POTOHA C €r0 YACTOTON. DHEPTHSI U UMITYJIbC (POTOHA.

OtkpeiTue u uccinenoBanue Gorodddexra. OmbiTel A. I'. CroneroBa. 3akoHbl (hoTOdIPdEKTA.
VYpasuenue DitHmreitHa 111 hoToddpdekra. «KpacHas rpanuma» horodddekra.

JlaBnenne cBera. OnwiTel [1. H. JIeOenena.

XUMHNYECKOE NENCTBUE CBETA.

TexHnueckue ycTporucTBa U MPAaKTHYECKOe TPUMEHEHHE: (POTOIIEMEHT, (POTOAATUHK, COTHEUHAs
Oarapesi, CBETOIUO/I.

Jlemoncmpayuu

®DoTo3PeKT Ha YCTAaHOBKE ¢ TUHKOBOM IIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

Cseroauos.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pesdepdopaa o paccesnuto o -yactuil. [InanerapHas mozaens
atoMma. [loctynarer bopa. M3nydyenne u normiomeHre GOTOHOB MPH MEPEXO0/IE aTOMA C OJTHOTO YPOBHS
sHepruu Ha apyroul. Buasl cnektpoB. CrieKTp ypOBHEH SHEPruu aTomMa BOJI0OpOa.

BosiHoBBIE cBoOMcTBa yacTull. BosHbl ne bpoins. KoprnycKymspHO-BOTHOBOM Tyanu3Mm.

CrnoHTaHHOE U BBIHYXXJICHHOC NU3JIYUCHUC.

TexHnueckue ycTpolcTBa U MPAaKTUYECKOE MPUMEHEHHUE: CIEKTPaIbHBIN aHamu3 (CIEKTPOCKOIT),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Omnpenenenre JJIMHBI BOJIHBI J1a3epa.

Habmoienne TuHeHYaThIX CIIEKTPOB U3IIyUEHUSI.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul
Hal6mronenne nuHeHyaToro CrekTpa.

Tema 3. Amomnoe a0po



DKCIIEpUMEHTHI, JOKA3bIBAIOIIME CIIOKHOCTh CTpOeHUs sapa. OTKpBITHE PaJIlOAKTHBHOCTH.
OmneiTel Pezepdopaa mo onpeneneHno coctaBa paarnoakTUBHOTO n3nydeHus. CBoiicTBa anbda-, Oera-,
raMma-usJIydCHU . Bnusane PAAUOAKTUBHOCTH HA KUBBIC OPraHU3MBbI.

OTkpeITHE IPOTOHA U HeWTpoHa. Hykimonnas mozens siipa ['eiizen6epra—lBanenko. 3apsn siapa.
MaccoBoe uncio sapa. M3oromnsl.

Anbda-pacnag. DNEKTpOHHBIM W TO3UTPOHHBIM OerTa-pacman. [‘amma-usnmydenuwe. 3akoH
paZaMoaKTUBHOIO pacraja.

DHeprust CBA3M HYKJIOHOB B sizipe. S nepHbie cuiibl. JledekT Macch sapa.
Snepubie peakuuu. JleneHue u CUHTE3 AIep.

Anepubiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOiieMbl B MTEPCIEKTUBHI SIEPHOM YHEPTETUKH.
DKOJIOTHYECKHUE aCEeKThI SIACPHON YHEPTEeTUKH.

OnemeHTapHble YacTUlibl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOACHUS U PETUCTPALIUH 3JIEMEHTApHBIX YacTHUIL.
@dyHnaMeHTaIbHbIC B3aUMOAEHCTBUS. EAMHCTBO (pM3NYeCcKOi KapTUHBI MUpa.

TexHUUeCKUe yCTPOUCTBA U TIPAKTUYECKOE TPUMEHEHHE: J03UMETP, Kamepa BuibcoHa, saepHbIit
peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CY€TurK MOHU3UPYIOIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB yacTull (1o TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTHI aCTPOHOMMY U ACTPOPU3MKH

Oransl pa3BUTUs acTpoHOMHUU. [IpuKitagHOE M MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMMH.

Bun 3Bé3qH0r0 HebGa. Co3Besus, spKue 3BE31bl, IUTAHETHI, X BUIUMOE JBHKEHHE.

Conneunas cucrema.

Connue. Conneunas akTuBHOCTb. Mcrounuk sHeprun CosiHIA M 3BE3M. 3BE3/BI, UX OCHOBHBIE
XapaKTepUCTHKU. JluarpaMma «CHEKTpPaJbHBI  KIACC — CBETUMOCTb». 3BE3IBI  IJIaBHOU
MOCJIE0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTDY I 3BE3/1 TJIaBHOM MOCIIEI0BATEIbHOCTH.
BuytpenHee crpoenue 38€31. COBpEMEHHBIE MTPEICTABICHHS O IPOUCXO0XKIEHUH 1 dBomronuu CoHia

H 3BE37. DTaITbl )KU3HU 3BE3 .

Mineunbiii [Tyte — Hama [Namaktuka. [lonoxkenne n nemxkenue Connua B ['amaktuke. Tumbl
rajnakTvk. PaguoramakTuku u kBazapbl. YEpHbIE OBIPHI B SIAPAX FadaKTUK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa60ma. Pas06eranue ranaktuk. Teopust bombioro
B3pbIBA. PEMKTOBOE HM3ITydyeHHE.



MacmrabHas ctpykrypa Beenennoit. Meraranaktuka.
Hepeménapie mpoOieMbl aCTPOHOMUM.
Vuenuueckue nabarooenus

HaGnronenuss HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAaHHEM KOMIBIOTEPHBIX MPHUIOKCHUN IS
OIIpeIeJICHUS TTOJI0KEHUS] HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE cO3Be3/1usi CeBEpHOTO
MIOJIyLIApHs U APKHE 3BE3MBIL.

Hab6monenus B reneckon JlyHsl, raner, Maeuroro [lyru.
Oo6o0maronee NoBTOpeHne

Ponbs ¢u3uku u acTpOHOMHUHM B IKOHOMHYECKOM, TEXHOJIOTMYECKOW, COIMAIIBHOW M ITUYECKOU
chepax HeATEILHOCTH YEIOBEKa, POJIb U MECTO (DM3UKM W aCTPOHOMHUH B COBPEMEHHOW Hay4dHOM
KapTHHE MHpA, poiib GU3NYECKO Teopuu B (POPMHUPOBAHUN NPEACTABICHUN O (PU3MUECKOW KapTHHE
MHUpa, MECTO (PU3NYECKOW KApTUHBI MHpa B OOLIEM pALYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPO/IE.

Me)l(l'[pe}lMeTHI)Ie CBS3HU

Wzyuenme kypca ¢usuku OazoBoro ypoBHS B 11 Kiacce ocymecTBisieTcss ¢ y4éTom
COZIepIKaTEIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OMOJIOTUU, XUMHUH, Teorpaduu 1
TEXHOJIOTHUH.

Meorcnpeomemnvie nonsamusi, CBSI3aHHBIE C U3YYCHHEM METOJIOB HAYYHOTO MO3HAHMS: SIBJICHUE,
Hay4yHBId (PaKT, TUIOTE3a, (PU3WYECKas BEIMYMHA, 3aKOH, TCOPHS, HAOIIOJEHUE, SKCIICPHUMEHT,
MOJICJIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTEMbI YpaBHEHUN, TPUTOHOMETpUYECKHe QYHKIIUHN: CHHYC, KOCUHYC,
TaHTe€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI U WX MPOEKIIMH Ha OCH
KOOpJMHAT, CIIO)KEHHWE BEKTOPOB, MPOU3BOIHBIC JJIEMEHTApHBIX (YHKIUN, MPU3HAKU TOJ00US
TPEYTroJIbHUKOB, OIpEIeIeHHE IIIOAAN IUIOCKUX GUryp U o0bEMa Ted.

buonocus: snexTpruyeckue SBICHUS B KUBOHM Npupoje, KojeOarenbHbIE IBUKEHUSI B >KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NPUPOAE, ACUCTBUE pajliallii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTPOCHUC aTOMOB U MOJICKYJI, KpUCTAJNIMYECKAAd CTPYKTypa TBép,Z[BIX TCJI, MCXaHNU3MbI
O6p330BaHI/I$I KpHCT&J’IJ’IH‘ICCKOfI peH_IéTKI/I, CHGKTp&J’IBHHI’I aHaJIn3.

l'eocpaghus: MaTHUTHBIE TIONIOCA 3€MJIM, 3alie)KM MArHUTHBIX pyld, (OTOChEMKA 3EMHOM
MOBEPXHOCTH, MPEJCKA3AHNE 3EMJIETPSCEHUH.

Texnonoeus: TMHUKA  JIEKTpPONEpeaay, TeHepaTop MEpPEeMEHHOr0 TOKa, 3JIEKTPOJBUIaTeb,
WHAYKIMOHHAs Te4yb, pajap, paJuoNpUEMHHUK, TeJNeBU30p, AaHTeHHa, TtenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yueOHOTO npeamMera «dusukay Ha YpoBHE cpefHero oduiero odpazoBanus (0a30BbIT
YPOBEHb) JOJDKHO OOECHEUUTh JOCTHKEHHE CIEAYIOUIMX JMYHOCTHBIX, MeETalpeIMeTHbIX U
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pE3YyibTaThl OCBOEHHUS yueOHoro mnpeamera «Duszmka» IODKHBI OTPa)KaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarolUXCsl PYKOBOJACTBOBAThCA C(HOPMUPOBAHHONW BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMM, MO3UTHUBHBIX BHYTPEHHMX YOEXKIECHUH,
COOTBETCTBYIOIIUX TPAAULMOHHBIM IIEHHOCTSIM POCCHUKCKOrO OOIIECTBA, paCUIMpPEHUE >KU3HEHHOTO
OIBITa U ONbITA JAEATEIBHOCTH B IPOLIECCE pealTH3alliid OCHOBHBIX HAINpaBICHUN BOCIUTATEIHHON
NeSITeIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpa:kaaHcKoro BOCIIUTAHUSI:

cOPMUPOBAHHOCTH TPAKIAHCKON MO3UIMU 00y4aromIerocsi Kak akTUBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCUICKOTr0 00IIeCTBa;

MPUHATHE TPAJAUIIMOHHBIX  OOIICUCTIOBEYSCKUX TYMAHUCTHUECKUX M JEMOKPATUYCCKUX
IIEHHOCTEH;

TOTOBHOCTbL BE€CTU COBMCCTHYIO JCATCIBHOCTH B HHTCPCCAX TI'PaAKIAAHCKOI'O O6HICCTB21,
y4aCTBOBAaTh B CAMOYIIPABJICHHUU B O6paSOBaT€HBHOﬁ OpraHu3aluu,

YMEHHE B3aUMO/ICHCTBOBAThH C COLMATBHBIMU MHCTUTYTaMU B COOTBETCTBUU C MX (PYHKIMSIMH U
Ha3HAUYCHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON IE€ATEIbHOCTH;
2) 1aTPHOTHYECKOr0 BOCIIMTAHUS:
c(OPMHPOBAHHOCTh POCCUHCKOM Ipa)1aHCKOW UAEHTHYHOCTH, aTPUOTU3MA,;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSIM POCCUUCKHUX YUYEHBIX B
o0nactu (GU3UKHU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTH OLCHUBATh CUTyallUIO U MPUHHUMATb OCO3HAHHBIC PCHICHUA, OPHUCHTHPYACH Ha
MOpPaJIbHO-HPABCTBCHHLIC HOPMBI U ICHHOCTHU, B TOM YUCJIC B ACATCIILHOCTH y‘-IéHOFO;

OCO3HAHME JIMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYUBOTO OYAYIIETO;
4) 3cTeTHYECKOro BOCIIUTAHMS:

ACTETUUYECKOE OTHOIIEHWE K MHpPY, BKIIOUAs OICTETHKY HAy4YHOIO TBOPYECTBA, IMPHUCYLIETO
¢u3nueckoil Hayke;



5) Tpy10BOT0 BOCIIUTAHUSA:
MHTEpEC K Pa3InYHbIM cepaM MpodecCHOHANBHON ACATEIbHOCTH, B TOM YHUCIIE CBA3aHHBIM C
(bU3MKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP Oyaymiel mpodeccuu 1 pean30BbIBaTh

COOCTBEHHBIE JKM3HEHHBIC IIJIaHBbI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHWI0O W CaMOOOpa3oBaHHMIO B oOmacth (U3MKK Ha
NPOTSKEHUH BCEH KU3HHU;

6) PK0JI0rHY€eCKOro BOCIINTAHUA:

c(OPMHPOBAHHOCTh  JKOJIOTUYECKOH  KYJIBTYpBl, OCO3HaHHE TJO00AJBHOIO  Xapakrepa
HKOJIOTMYECKUX MPOOIIeM;

IUIAHUPOBAaHUE M OCYLIECTBIICHHE ACHCTBUM B OKPYXKAIOLIEH Cpelic Ha OCHOBE 3HAHMS Liejed
YCTOMYMBOI'O pa3BUTHUS YEJIOBEUECTBA;

paciiipeHe OIbITa JEATEIbHOCTH SKOJIOIMYECKO HalpaBIEHHOCTH Ha OCHOBE HMMEIOIIMXCS
3HaHUU 10 (pU3HKe;

7) 1EHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nyeckoil Hayku;

OCO3HAaHHUEC ILICHHOCTHU HaquOﬁ ACATCIIbHOCTH, TOTOBHOCTH B IIPOLECCC UIYUCHUA (1)I/I3I/IKI/I
OCYHICCTBJIATD IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE MHANBUAYAJIBHO U B I'PYIIIIC.

METAIIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHBIE YHMBeEPCAIbHbIE YUeOHbIe AeiCTBUS
Ba3oBble Jornuyeckue AelMCTBUS:

CaMOCTOSITENILHO ~ (DOPMYIMpPOBaTh U AKTyadU3UpoBaTh MpoOJieMy, paccMaTpuBaTrh €€
BCECTOPOHHE;

OIPEACIIATh LCIIN ACATCIIbHOCTH, 3a1aBaTh MMAPAMETPhI U KPUTCPUN UX JOCTUKCHUA,
BBISABIIAITh 3dKOHOMEPHOCTHU U ITPOTUBOPCUUA B PACCMATPHUBACMBIX (I)I/I3I/I‘IeCKI/IX SABJICHUAX

pa3pabatbiBaTh IUIAaH PELICHHUS MPOOJIEMbl ¢ YYETOM aHalu3a MMEIOIIMXCS MaTepHalbHBIX U
HEMaTepUaabHbIX PECYPCOB;

BHOCHUTBb KOPPCKTUBBI B ACATCIIbHOCTb, OUCHUBATL COOTBETCTBUC PC3YJILTATOB LCJIIAM, OHCHUBATDH
PUCKHU HOCHC}ICTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIUHUPOBAaTh W  BBINOJHATH pabOTy B  YCIOBUSIX PpEaTbHOrO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBUS;

Ppa3BUBATh KPCATHUBHOC MBIIIJICHUEC IIPU PCILICHUHN )XKU3HCHHBIX np06neM.

Bba3oBble ucciaenoparelbcKue AeiiCTBHA:



BJIQJIETh HAYYHOH TEPMHUHOJIOTHEH, KITFOYCBBIMH MTOHITUSIMHU H METOAAMU (PU3NIECKON HAYKH;

BIIQJICTh HaBBIKAMHU Y4E€OHO-HCCIIEIOBATEIILCKON U TPOSKTHOM JEATeIbHOCTH B 00JIaCTH (DU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY IOMCKY METOJOB PEUICHUS 3a7ad (PU3NIECKOro
COJIEpKaHUsl, MPUMEHEHHUIO PA3IMYHBIX METOIO0B MTO3HAHMUS;

BIIQJICTh BUJAMH JIEATEIBHOCTH 110 TOJYYCHHIO HOBOTO 3HAHHS, €ro WHTEPIIPETAINU,
npeoOpa3oBaHUIO0 U NPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CUTYAIMSIX, B TOM YHCIE MPH CO3JTaHUU
Y4eOHBIX TIPOEKTOB B 00JIACTH (DU3HKH,

BBISIBJISITH IPUYMHHO-CIICJICTBCHHBIC CBSI3U U aKTyalM3UPOBATh 3a7ady, BBIIBUTATH THIIOTE3Y €&
pelIeHUs, HAXOIUTh apTyYMEHTHI JJIs JOKA3aTeIbCTBA CBOWX YTBEPXKICHUH, 3ajaBaTh MapaMeTphl U

KPUTEPUU PELICHUS;

AHAJIIM3UPOBATh IOJTYYCHHBIC B XOA€ PCIICHUA 3aJadld pE3YIbTaThbl, KPUTUUCCKHU OLICHUBATH HUX
AOCTOBCPHOCTD, IPOTHO3UPOBATL U3BMCHCHHEC B HOBBIX YCJIOBHUX,

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BATEIBHOM AEITEIHHOCTH, B TOM YHCIIE
IIPU U3YYEHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLCHUBATh IPUOOPETEHHBIH OMBIT;

YMCTb IIEPCHOCUTH 3HAHUA 11O (1)I/I3I/IK€ B IIPAKTUYCCKYIO 00J1aCTh KUBHEACATCIIbHOCTH,

YMETb UHTEIPUPOBATh 3HAHMSI U3 PA3HbIX IIPEIMETHBIX 00acTel;

BBIJIBUI'aTbh HOBBIC UJCH, IPCAJIaraTb OpUrnHaJIbHBIC ITIOAXO0AbI U PCIICHUSA

CTaBUTh IPOOJIEMBI U 33J]auHl, JOMYCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS.

Padorta ¢ unopmanmeii:

BJIaJIeTh HABBIKAMH MOJIY4E€HUS MHPOPMALUU (GU3NIECKOTO COAEPIKaHUSI U3 UCTOUHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITEIBHO OCYIIECTBIISITh IOWMCK, aHalIW3, CUCTEMATH3alUI0 M HHTEPIPETALHIO
nH(pOpMaLIUU PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh MHPOPMAIIHH;

HCIIOJIB30BATh CpPCACTBA I/IH(bOpMaIII/IOHHBIX N KOMMYHHKAIIUOHHBIX TEXHOIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OPraHU3alMOHHBIX 3aJad C COOJIOZCHHEM TpeOoBaHUN
SProOHOMUKH, TEXHUKH 0€30I1aCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUSI, TPABOBBIX M 3TUYECKUX HOPM,

HOPM MH(OPMAIIMOHHON 0€30MaCHOCTH;

co3/1aBaTh TEKCThl (PU3MYECKOTO COJEpKAaHUS B PA3NUYHBIX (opMmMaTax ¢ yuéTOM HazHAuCHUS
uH(OpMAaIIUY 1 LEJIEBOM ayTUTOPUH, BBIOUPAsi ONTUMAIbHYIO (POPMY Mpe/ICTaBICHUS U BU3YaTH3alHUH.

KoMmyHukaTHBHBIC yHHBepcaibHble Y4eOHbIe 1eHCTBHUA:
OCYILECTBIATH OOIIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOH /1€ TENBHOCTH;
pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAIlMi U CMATYaTh KOH(IUKTHI;

pa3BépHYTO 1 JIOTUYHO H3J1araTb CBOIO TOYKY 3pC€HUS C UCITOJB30BaAHUEM A3BIKOBBIX CPCACTB;



MMOHUMATh W UCITOJI30BaTh MPEUMYIIECTBA KOMAHHOW U WHIUBUIYAIbHOU PabOTHI;

BBIOMPAaTh TEMAaTHKy W METOAbl COBMECTHBIX JCHCTBHA ¢ y4€TOM OOIIMX HWHTEPECOB U
BO3MOXXHOCTEH KaXKJI0T0 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATH LIEJI1 COBMECTHOW JIE€ATEIbHOCTH, OPIraHU30BbIBATE U KOOPAMHUPOBATH ACUCTBHUSA 110
€€ JNOCTHKEHHIO: COCTAaBJIATH IUIAH JEHCTBHUM, paCIpEeAcsATh POJIM C y4€TOM MHEHMU Y4YaCTHUKOB,

00CYyXXIaTh pe3ylbTaThl COBMECTHOU pabOThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJla M KaXXJOr0 y4aCTHHKAa KOMaHJbl B OOHIMI pe3ynpTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IIPOEKThI, OLIEHHWBAThb HAEH C IO3ULHUHM HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYHICCTBIIATL IMO3UTUBHOC CTPATCTUYCCKOC IMOBCACHHUEC B PA3JIMYHBIX CUTyaAllUAX, HPOSABIIATH
TBOPYCCTBO U B006pa)I(eHI/Ie, OBITE HMHHUIIMATHUBHBIM.

PeryasiTuBHbIe yHHBepcaJdbHbIe yUeOHbIE AeiiCTBUS
Camoopranuzanmusi:

CaMOCTOATCIIBHO OCYHICCTBJIATE IO3HABATCIIbHYIO IOCATCIBHOCTL B o0Jractu (1)I/I3I/IKI/I n
ACTPOHOMMUH, BBIABIIATD HpO6J'IeMBI, CTaBUTb U (1)OpMy.]'II/IpOBaTb COOCTBEHHEIE 3aJa4u,

CaMOCTOSITEJIBHO COCTaBJISITh IUIAH PEIICHUS PACUE€THBIX M Ka4eCTBEHHBIX 3ajay, IUIaH
BBITIOJTHEHUS TPAKTHUECKON pabOTHI ¢ YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIIIOYTEHHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacHIupsITh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHUIH;

JieaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHMPOBAHUIO U TPOSIBICHUIO 3PYAUIMU B 007acTH (U3UKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CﬂMOKOHTpOJ]L, IMOLMOHAJIbHBIA HHTEJLJIEKT:

AaBaTb OILICHKY HOBBIM CHUTYyallUAM, BHOCUTH KOPPCKTUBBI B JCATCIBHOCTH, OLCHHUBATH
COOTBETCTBHUEC PE3YJILTATOB LCJIAM;

BJIaJC€Th HaBbIKaMH IM03HABaTEILHOMN pe(bneKcm/I KaK OCO3HaHUA COBCPIIACMBIX }IeﬁCTBHfI n
MBICJIIMTCIIBHBIX IMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

HCIIOJIB30BaTh HpI/IéMBI pC(I)JICKCI/II/I AJId OLICHKU CUTYyalluu, BBI60pa BCPHOI'O PCHICHUA;
YMETHb OICHUBATDh PUCKHU K CBOCBPEMCHHO IPUHUMATD PCHICHUSA 110 UX CHUXKCHUIO,

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAIU3€ PE3YIbTATOB JIEATEIIBHOCTH;



IIPUHUMATH ce0s, TOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€ PE3YIIbTATOB JEATEIBHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTrUX HA OLIMOKH.

B nporecce qocTkeHus TMYHOCTHBIX PE3yIbTaTOB OCBOCHHUS ITPOrpaMMBbI IO (PU3HKE 17151 yPOBHS
cpenHero oOimero oOpa3oBaHUs y OOYYAIOMIUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN HHTEIIEKT,
[peAnoJIararouii chopMUPOBAHHOCTh:

CaMOCO3HaHUs, BKITFOYAOIIIETO CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAIILHOE COCTOSTHHUE, BUICTh
HaIPaBIICHUS PA3BUTHUS COOCTBEHHON IMOLIMOHAIBLHOM c(pephl, OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE MOBEAEHHUE, CIOCOOHOCTh AaJalTUPOBATHCS K OSMOLMOHAIBHBIM HM3MEHEHHSM U IPOSBIISTH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTpeHHeﬁ MOTHBAIIUH, BKJIIO‘IaIOIIIeﬁ CTPEMIJICHUEC K JOCTHIKCHUIO LCIIU U YCIIEXY, OIITUMU3M,
HHUIUATUBHOCTb, YMCHUC HeﬁCTBOBaTL UCxXoasa nu3 CBOUX BOSMO)KHOCTefI;

OMIIaTHUH, BKJIIO‘IaIOHIGf/'I CIIOCOOHOCTH IIOHUMATh OMOIHNOHAJIIBHOC COCTOAHUEC APYIUX, YHYUTbIBATD
€ro Mpu OCYIECCTBICHUN O6H.I€HI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHULIO;

COLMAJIbHBIX HAaBBIKOB, BKJIOYAIOLIMX CIOCOOHOCTh BBICTpaMBaTh OTHOLICHHUS C JPYTHMHU
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEIMETHBIE PE3YJIBTATbBI

K xon1y o6y4yenus B 10 kinacce npeMeTHbIC pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAXKATh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

JIEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (pU3MKU B (HOPMUPOBAHUM COBPEMEHHOMN HayYHOMN
KapTUHBI MHpa, B Pa3BUTHUU COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B MPAKTHUYECKOU IEATEIIBHOCTH
JTIOJIEH;

YUYHUTHIBATh TPAHUIIBI TTPUMEHEHUS] M3YYCHHBIX (DU3UYECKUX MOJCNICH: MaTepHuabHas TOYKa,
WHEepIMaabHasl CHCTeMa 0Tcuéra, a0CONIOTHO TBEPOE TENO, UJI€aTbHBIN Ta3, MOJEIH CTPOCHHUS Ta30B,
KHUAKOCTEH U TBEPIBIX TeJ, TOUCUHBIN DIIEKTPUUECKUI 3apsi/i IpU pelieHud GU3NYECKUX 3a/1a4;

pacrno3HaBaTh puU3NYECKUe ABIEHUS (TIPOIECChl) U OOBICHITh MX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU CTPOCHUS BEUIECTBA W DJIEKTPOJAMHAMUKH: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABMKEHUE, CBOOOMIHOE MaJieHHe Tel, JBUKEHHUE M0 OKPYKHOCTH,
WHEepPIMs, B3auMoiecTBue Te, muddy3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHHE KUJIKOCTEH U TBEPIBIX
TeJl, WU3MEHEeHHe o0BEMa Ten MpU HarpeBaHUU (OXJIAXKICHWH), TEIJIOBOE pPaBHOBECHE, HCIIApPEHHE,
KOHJICHCAllHsl, TIJIABJICHUE, KPUCTAIN3ALMs, KHTIEHUE, BIIAJKHOCTh BO3/lyXa, TOBBIIIEHNE JaBJICHUS raza
IIPY €r0 HArPEBaHUHU B 3aKPBITOM COCYJIE, CBSA3b MEXKY IapaMeTpaMH COCTOSIHUSA ra3a B U30IPOLECCAX,
AJIEKTPHU3ALHS TEN, B3AUMOJICHCTBHE 3apsJIOB;

OINHCHIBATh MEXAHWYECKOE JBUIKEHHE, MCIOJIb3ys (hHM3MUECKHe BEIMYMHBI: KOOPAMHATA, MYTh,
nepeMelleHne, CKOpOCTh, YCKOPEHHE, Macca Tenla, CWIA, MMIIYJIbC Tella, KMHETHYeCKas SHeprus,
MOTEHIMaJIbHAsI YHEPIUs, MEXaHW4YecKas paboTa, MEXaHW4YeCcKas MOLTHOCTb; IIPH ONHUCAHUU IPABUIBHO
TpakToBaTh (PM3UYECKUN CMBICT HCIOJB3YEMBIX BEIUYMH, UX O0003HAYEHMs] M €AMHHUILIbI, HAXOJUTh
(bopMyIIbl, CBA3BIBAIOLINE JaHHYIO (PU3UYECKYIO BEIUUUHY C IPYTUMU BEIMYNHAMU;



OIKCHIBATh U3YYEHHBIE TEIJIOBBbIE CBOMCTBA TeNl U TEIUIOBHIE SIBJICHHUS, MCIIONb3Yd (U3NYECKUE
BEJIMYMHBIL: JJaBJICHHUE Ta3a, TeMIlepaTypa, CpeaHsIsl KUHETHUECKas YHEpPrusi XaOTUYECKOro JBMXKEHUS
MOJIEKYJI, CPEIHEKBaJIpaTU4YHAsi CKOPOCTb MOJEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPrus,
pabota raza, KO3(QQUIMEHT MOJIE3HOTO JEUCTBUS TEIIOBOTO IBUTATENs; IPU OMHMCAHUU MPaBUILHO
TPaKTOBaTh (PU3MUYECKUN CMBICT WCHOJB3YEMBIX BEITUYHMH, UX O0O03HAYCHHS W CIMHHUIIBI, HAXOJIUTh
(dbopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUYHUHY C JPYTHUMU BETUYHHAM;

ONMCHIBATh H3YYEHHBIE HJIEKTPUUYECKUE CBOWCTBA BEIIECTBA U AJIEKTPUUECKUE SBJICHUSA
(mporueccel), HCIONB3Ysl (DU3UYECKHE BEIUYMHBL: DIEKTPUUYSCKHNA 3apsl, DJIEKTPUYECKOEe IIOJIE,
HanpsOKEHHOCTh I0JIs, MOTEHLMAN, Pa3sHOCTh MOTEHLUANOB; IPU ONMCAHUM MPaBHIBHO TPAKTOBATh
¢u3n4YecKuil CMBICIT HCIOIB3YEMbIX BEJIMYMH, MX O003HAUEHUS M EIWHHIIBI; yKa3bIBaTh (OPMYIIHI,
CBSI3bIBAIOIIUE JAaHHYIO (PU3NYECKYIO BEJIMUUHY C IPYTMMHU BEIMYMHAMU;

aHAIM3UPOBaTh (PU3NYECKUE MPOLIECCHI U SIBJIECHUS, UCTIONb3YS (PU3MUECKUE 3aKOHBI U IPUHIIUIIBL:
3aKOH BceMUpHOro Tsarorenus, I, II u III 3axonsl Her0TOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOU IHEPTUH,
3aKOH COXPAHEHUS HMMITyJIbCa, IPUHLMII CYIEPIIO3ULNN CHJI, IIPUHLIUII PAaBHONIPABUS MHEPLMAIBHBIX
CUCTEM OTCYETA, MOJEKYIAPHO-KUHETUYECKYI0 TEOPUIO CTPOCHUS BEIECTBA, Ia30BbIC 3aKOHBI, CBS3b
cpeAHel KUHeTHYECKOHW SHEPIHH TEIUIOBOIO IBM)KEHU S MOJIEKYJI ¢ a0COIIOTHON TeMIepaTypoii, epBblit
3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHMs OJJIEKTPUYECKOro 3apsna, 3akoH Kymona, mpu sTtom
pas3nuyarh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €M0 MaTEMaTUYECKOE BhIPAKEHUE U YCIIOBHS (TPaHHULIBL,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TNPHHIMWIBI JEHCTBHS MAINH, MPUOOPOB W TEXHUYECKHX YCTPOMCTB;
pa3ianyaTth yCIOBHs UX OE€30M1aCHOT0 MCIOIb30BaHUS B [IOBCEIHEBHON KU3HU;

BBIIIOJIHATE OKCIICPUMCECHTBI 110 HCCICOAOBAHUIO C];)I/I3I/I‘-IGCKI/IX SIBJICHUA H mponeccoB €
UCIIOJIB30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHUH, MPH 3TOM (POPMYJIUPOBAThH MpodieMy/3a1ady u
TUIIOTE3y Yy4eOHOro OHKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO0 O00OpyAOBaHUS,
MIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOJIBI;

OCYILLIECTBIIATh MPSIMbIE M KOCBEHHBbIE M3MEpPEHMs (PU3NYECKHX BEJIMYMH, NPU 3TOM BbIOMPATh
ONTHUMAJbHBIA CIOCO0 H3MEpPEHUsT M MCMOJIb30BaTh M3BECTHBIE METOJbl OLIEHKH IOrPELIHOCTEN
U3MEPEHMUI;

UCCIIeIOBaTh 3aBUCUMOCTH MEXIy (U3MYECKHMHU BEIMYMHAMM C HCIOJBb30BAHUEM MPSIMBIX
U3MEpPEeHuH, MpH OSTOM KOHCTPYHpPOBAaTh YCTAHOBKY, (UKCUPOBATh pe3yJbTaThl IOJYyYCHHON
3aBUCHUMOCTH (M3UYECKUX BEJIIMYUH B BUJE TAaOIMI U TrpaHKOB, J€JaTh BBIBOABI MO pe3ylbTaTaM
HCCIIE/IOBaHMS;

coOoaTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEACHUU UCCIEAOBAaHUM B paMKax yuyeOHOTo
JKCIEPUMEHTA, Y4eOHO-UCCIIEOBATEIbCKOM M MPOEKTHOW JIEATEIILHOCTH C HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U J1aOOPaTOpHOTO 000PYI0BAHUS;

pemars pacuéTHbIC 3a/laydl C SIBHO 33/IaHHOW (PU3UYECKOW MOJAENBI0, UCTIONB3YS (U3HUECKUe
3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJKM3a YCIOBUS 3a/1a4ll BHIOUpaTh (M3MUYECKYIO MOJIEIh, BBIICTSATh
(bu3uYecKre BETUIUHBI U (POPMYITBI, HEOOXOAUMBIE JJIs €€ PEIICHHS, POBOJAUTH PACUETHI M OLICHUBATh
PEAbHOCTH MOTYYSHHOTO 3HAYSHUS (PU3NIECKON BETUYHHBI;

pemath KayeCTBEHHBbIE 3aJauyd: BBICTpAaUBAaTh JIOTUYECKH HEMPOTUBOPEUYHBYIO IIEMOUKY
PacCyXJIEHHI ¢ ONOPOM Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UUECKUE SBIICHNUS,

HCIIOJIB30BATh MpHU PECIICHUU yqe6H1,1x 3aaa4 COBpEMCHHBIC I/IH(bOpMaI_[I/IOHHI)Ie TECXHOJIOTHH JJIsA
IIOUCKA, CTPYKTYPUPOBAHUS, HUHTCPHPCTAIMU W MNPCACTABICHUSA yqe6H0171 u Haquo—nonynﬁpHoﬁ



uHpOpMaLUY, TOTYYCHHON W3 pa3IMyYHBIX MCTOYHMKOB, KPUTUYECKH AHAJIM3UPOBATH MOIY4aeMYIO
nHpopMaIuio;

MIPUBOJIUTH MPUMEPHI BKIIAZa POCCUMCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKU,
00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTU;

WCIIOJIb30BaTh TEOPETUUYCCKUE 3HAHUS MO (PU3UKE B TOBCETHEBHOW >KM3HU I OOECTICUCHUS
0e30MacHOCTH MpU OOpalleHHH ¢ NpuOOpaMu U TEXHUYECKHMMH YCTPOWCTBAMH, U COXpPaHEHUs
3JI0OPOBBSI U COOJIIOJICHHUS HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpene;

paboTaTe B TpyIIE C BBHIIOJHEHHEM pPA3IUYHBIX COLMHUAIBHBIX POJICH, MIAHUPOBATH PabOTy
IpyIIibl, paluOHAJIBHO pacHpCACIATh O6513aHHOCTI/I U IUIaHUPOBATH ACATCIIBHOCTL B HCCTAHAAPTHBIX
CUTyaIlisIX, aJeKBaTHO OICHWBATh BKJIAJ KaKIOr0O W3 YyYaCTHUKOB TPYMNbl B pEIICHUE
paccMaTpuBaeMoid IPOOIeMEI.

K xon1y o6y4yenus B 11 kiacce npeMeTHbIE pe3yIbTaThl Ha 0A30BOM YPOBHE JOJKHBI OTPAXKATh
c(OPMHPOBAHHOCTH y O0YJAIOIIUXCS YMEHUI:

JEMOHCTPHPOBATH Ha MPUMEPaxX PoJib U MecTO (pU3uKH B POpMUPOBAHHH COBPEMEHHOM HaydYHOU
KapTHHBI MUpa, B Pa3BUTUH COBPEMEHHOM TEXHHMKM M TEXHOJOTHH, B NPAKTHYECKOW NEATEIBHOCTH
JO/IeH, LIETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3YUYCHHBIX (DU3HUECKUX MOJIENEH: TOUCUHBIN AIEKTPUIECKU
3apsl, JIyd CBETa, TOUCUHBI UCTOUYHUK CBETA, S/ICpHAsT MOJEIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO
sipa MpH perieHny GU3NUECKUX 3a1ad;

pacrio3HaBaTh (hu3MUYecKHe SBIEHUS (TPOLECChl) W OOBACHATH HMX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKM M KBAaHTOBOW (PU3MKHU: 3JIEKTpUYECKas IMPOBOAUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHMUYECKOE, MATHUTHOE EHCTBUS TOKA, B3AaUMOJECHCTBUE MarHUTOB, JIEKTPOMAarHUTHas UHAYKLHUS,
JIeiCTBE MarHUTHOTO TOJS HAa NPOBOJAHMK C TOKOM M JBIKYILMNCS 3apsll, 3JEKTPOMarHUTHBIE
Koie0aHWs W BOJIHBL, MPSAMOJMHEHHOE pACHpOCTpaHEHHWE CBEeTa, OTPAKEHHUE, MpeIOMIICHHE,
uHTepdepeHus, JUPPaKIUs U MOJIApU3alus CBETa, TUCHEPCHs CBETa, (POTOAIEKTPUUECKUN APeKT
(poToaddexr), cBeToBOE MaBIECHHE, BO3HUKHOBEHHME JIMHEHYATOro CIEKTpa aToMa BOAOpPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAsl paJIM0aKTUBHOCTb;

ONMCHIBATh HM3YYEHHBbIE CBOWCTBAa BelIECTBA (JIEKTPUYECKHE, MAarHUTHBIE, OITHUYECKUE,
ANEKTPUYECKYIO TPOBOJAMMOCTh PAa3IMUHBIX Cpell) U JJIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI),
UCHONb3Yysl (PU3MUECKUE BEIMUYMHBI: IEKTPUUECKUHN 3apsj, cuja TOKa, IEKTPUUYECKOE HaIpsUKEHHE,
JIEKTPUUYECKOE CONPOTHBIIEHUE, PA3HOCTh IOTEHIUANIOB, MIEKTPOABIKYIIAs cuia, paboTa TOKa,
MHIYKIHUST MarHUTHOTO mouid, cuia Amrepa, cwia JIopeHna, MHIYKTMBHOCTb KaTyHIKH, JHEprus
JIEKTPUUYECKOTO M MArHUTHOT'O MOJIEH, IEPUOJ U YacTOTa KoJIeOaHuil B KoJIe0aTeIbHOM KOHTYPE, 3aps]l
U CcHJla TOKAa B INPOLIECCE TAPMOHUYECKUX AJIEKTPOMArHUTHBIX KoJiebaHull, (POKyCHOE pacCTOsSHUE U
ONTHUYECKasl CHJIAa JIMH3bI, IPU OMUCAHUM MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCIOIB3YEMBIX
BEJIMYMH, UX 0003HAYECHUs M €AMHUIIBI, YKa3bIBaTh (YOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTMMH BETMYMHAMU;

OIMMCBIBATh HM3YYCHHBIC KBAHTOBLIC SABJICHUSA W IPOLCCCHI, UCIIOJIb3YyAd (bHSI/I‘IeCKI/Ie BCJIIMYHUHBI:
CKOpPOCTb JJICKTPOMAIHUTHBIX BOJIH, HJIMHA BOJIHBI U YaCTOTa CBCTA, SHCPIUA U HUMITYJIBC (1)0TOHa,
nepuoa mojypacmanaa, SHEPrusd CBA3M ATOMHBIX AOCP, HNPH OIMHMCAHUW IIPaBHUIJIBHO TPAKTOBATH
(bI/ISI/I‘-ICCKI/Iﬁ CMBICJI HCIIOJIb3YCMBIX BCJIWYHH, UX 0003HaYCHUS U CAWHUIIBI, YKAa3bIBATb (bOpMy.]'IBI,



CBA3BIBAOIINUC JaHHYIO (I)I/IBI/I‘-IGCKYIO BCJIIMYMHY C APYIrUMH BCIWYHWHAMU, BBIYUCIIATHL 3HAUCHUC
(hbU3UYECKON BEITUYHMHBI,

AHAIM3UPOBATH (PU3NYECKHE TPOLIECCHI U SIBJICHHS, UCTIONB3Ysl (PH3MYCCKUE 3aKOHBI U IPUHIHITBL:
3akoH OMa, 3aKOHBI ITOCJIEA0BATEIBHOTO U MAPAJUICIIFHOTO COSIMHEHHUS IPOBOTHUKOB, 3aK0H J[KoyIIsi—
JleH11a, 3aKOH JIEKTPOMAarHUTHOH WHTYKIMH, 3aKOH MPSIMOJIMHEHHOTO PaclipOCTPAHEHHS CBETa, 3aKOHBI
OTpPa)KCHHsI CBETA, 3aKOHBI IPEJIOMJICHUS CBETa, ypaBHEHHME DWHIITEHHa st doroddderra, 3aKoH
COXPaHEHUsI SHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA, 3aKOH COXPaHEHUsI JICKTPUYECKOT0 3apsiia, 3aKOH
COXpaHEHHsI MACCOBOT0 YKCJIa, MOCTYIaThl bopa, 3aK0H paJiM0aKTUBHOTO paciaja, IPH 3TOM pa3indaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTEeMaTH4eCKOE BBIPOKCHUE U YCIOBHS (TPaHHIIBI, 00JIaCTH)
NPUMEHUMOCTH;

OMpEJIEATh HAIPaBICHUE BEKTOpPA MHIYKIMHU MATHUTHOIO IOJS MPOBOJHUKA C TOKOM, CHJIbI
Awmmnepa u cuisl JlopeHna;

CTPOUTH U OIIUCHIBATDH I/1306pa)KGHI/Ie, COo3aaBacMoC€ IMIIOCKHUM 3€PKaJIOM, TOHKOH HHHSOﬁ;

BBITIONTHATE  OKCIIEPHUMEHTHI TI0 HCCICIOBAaHUIO (DH3UYECKUX SBJICHUH W IPOILECCOB C
UCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHUMU: MPH 3TOM (HOPMYIHUPOBATH MpolieMy/3aaady u
TUIOTE3y Yy4eOHOro OHKCHEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pyIOBaHHS,
MIPOBOAMTH OMBIT U OPMYITHUPOBATH BHIBOIBL;

OCYIIECTBISTh MPSMbIE M KOCBEHHbIE M3MEpEeHUs (PU3MUECKUX BEIHYWH, MPU I3TOM BbIOHUPAThH
ONTUMAJIBHBIA CIOCO0 M3MEpPEHUsI M HCIOJIb30BAaTh HM3BECTHBIC METOJIBI OIEHKH IMOTPEHTHOCTEH
HU3MEpEHUI;

HCCICA0BATh 3aBUCHMMOCTH (1)I/ISI/I‘IGCKI/IX BCIIMYHUH C HCIIOJIb30BAHUECM IIPAMBIX H3MepeHPII>iZ IIpu
9TOM KOHCTPYUPOBATH YCTAaHOBKY, (bHKCHpOBaTL PE3YyIbTAThI HOHy‘iCHHOﬁ 3aBUCHMMOCTH (1)I/I3I/I‘ICCKI/IX
BCJIIMYHH B BUJC Ta6JII/II_I u Fpaq)I/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM UCCICAOBAHMA,

cobmroiaTh MpaBmuiia 0€30MacHOTo TPyAa NMPH NMPOBEIECHUM HCCIEIOBAHUHM B paMKax y4eOHOro
HKCHEPUMEHTa, Y4eOHO-UCCIIEOBATENIbCKOM M MPOEKTHOW JIeATENbHOCTH C  HCIHOJIb30BaHUEM
M3MEpUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHMUS;

pemars pacu€THbIE 3a/layl C SIBHO 3a/laHHOM (M3MYECKOM MOJEINbl0, UCIOJb3Yys (hU3HUecKue
3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33Jjaul BbIOMPATh (PU3MUYECKYIO MOJIENb, BBIACAT
¢bu3nyeckre BeJIMYUHBI U POPMYIIbl, HEOOXOAUMBIE [Tl €€ pEeLIeHUs], TPOBOAUTH PACU€Thl U OLIEHUBATh
PeaTbHOCTh MOJIYYEHHOT'O 3HaUeHUs (PU3MUECKON BETUYMHBI;

pelmiath KA4YCCTBCHHBIC 3aJavyu: BbICTpAUBATH JIOTUYCCKH HCIPOTUBOPCUYMBYHO [LCIIOYKY
paccyxcz[eHHﬁ C OHOpOfI Ha U3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU U CI)I/I3I/I‘ICCKI/IG SABJICHUA,

HCIOJIb30BATh MPH PELICHNN YUeOHBIX 3a/1a4 COBpPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUH IS
MOKMCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAlUUd W MPEJICTaBICHUS Y4eOHOM M Hay4dHO-IOMYJISPHOM
uHpOpMalUY, MOJYYEHHON W3 pa3iMyHBIX MUCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIY4aeMYIO
nH(pOpMaILHIO;

00BICHSITH IMPUHIUIIBI )I@ﬁCTBI/IS[ MalllvH, HpI/I60pOB N TEXHHYCCKHX YCTpOﬁCTB, pa3indaTb
YCJI0BUSA UX 0€30IaCHOTO HCIIOIL30BaHUS B HOBCC}IHGBHOﬁ KHU3HU,

MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;



HCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (PU3MKe B MOBCEIHEBHOM XHM3HU Ui OOecreueHus
0e30MacHOCTH MpU OOpalieHHuH ¢ NpubopaMu U TEXHUYECKHMMH YCTPOWCTBAaMH, JI COXpaHEHUs
3JI0OPOBBSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpene;

paboTaTe B TpyIIe C BBHIIOJHEHHEM DPA3JIMYHBIX COLMAIBHBIX pOJICH, MIaHUpOBaTh paboTy
IPYIIIBl, PAlMOHAIBHO paclpelesaTh 00A3aHHOCTU U IUIAHUPOBATh JAEATEIBHOCTh B HECTaHJAPTHBIX
CUTyallMsiX, aJCKBATHO OLEHMUBAThb BKJIAQJ KaXIOrO W3 YYACTHUKOB TIPYIIBl B PEIICHUE
paccMaTpuBaeMoil poOIeMBI.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne n/m Tema ypoka Bcero | DaexkrpoHHble HudpoBLIE
o0pa3oBaTe/bHbIE PeCypPChl
PA3JIEJI 1. ®u3uka u MeTOAbI HAYYHOI'0 O3HAHMA
1 ®dusuka — Hayka o npupoje. Hayunsie meToapl 1 bubmuoreka [JOK
MIO3HAHUS OKPY’KAIOLEro MUpa https://m.edsoo.ru/ff0c32e2
2 Ponw u mecTo pusuku B hopMupOBaHUH 1 bubmuorexa [JOK
COBPEMEHHOM Hay4yHOI KapTHHBI MUpA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM JIESITEIIbHOCTH JII0JICH
PA3JIEJI 2. Mexanuka
3 Mexanuueckoe nsimxkeHne. OTHOCUTEILHOCTD 1 bu6mmoreka [JOK
MEXaHUYECKOro BWkeHus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpHOE MPAMOJIUHETHOE ABUKEHUE 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPAMOJIMHENHOE IBUKEHUE 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0c372e
6 CBoOoaHOE MmajieHue. Y CKopeHrue CBOOOTHOTO 1 bu6mmoreka [JOK
najeHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. J[Buxxenue 1 bubmuoreka [JOK
MaTepUaIbHOW TOUKH 10 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8 [Tpuniun oTHocuTenbHOCTU ["anumnes. 1 bu6mmoreka [JOK
WNuepuuanehblie cuctemsl oTcueTa. [lepBrlii 3aKoH https://m.edsoo.ru/ffOc3be8
Hprorona
9 Macca tena. Cuna. [IpuHumn cynepno3uiuu Cui. 1 bubnuotexa [JOK
Btopoif 3akon HeroToHa 11711 MaTepraibHON TOUKU https://m.edsoo.ru/ffOc3be8
10 Tpernii 3akoH Hpr0TOHA 7151 MaTEpUAIIBHBIX TOYEK 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c3bed
11 3aKOH BCEMUPHOTO TAroTeHus1. Cuma TKECTH. 1 bub6nuorexa [IOK
[lepBas kocMHueckasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyrocrtu. 3akoH I'yka. Bec tena 1 bub6nuorexa [IOK
https://m.edsoo.ru/ffOc3e18
13 Cuna tpenus. Koapdunuent tpenus. Cuna 1 bubnuoreka [JOK
COINPOTHUBIICHUS IPU JBUKEHUHU TeNa B KUAKOCTU https://m.edsoo.ru/ff0c3f76
WJIM ra3e
14 [TocTynarenbsHOE M BpaliaTeIbHOE JBHKEHHE 1 bubnnorexa [JOK
abcomoTHO TBEPAOTO Tena. MoMeHT cuibl. [1neuo https://m.edsoo.ru/ffOc41a6
CUJIBL. Y CJIOBHSI paBHOBECHS TBEPJOTO Tejla
15 HMItynbsc MaTepUaIbHON TOUYKHU, CUCTEMBI 1 bub6nuorexa [IOK
MaTepuaibHbIX TOUYeK. MIMIynbce cuibl. 3akoH https://m.edsoo.ru/ffO0c43d6
COXPaHEHHUsI UMITyJIbca. PeakTHBHOE JBMKEHHE
16 Pa6oTa u MmomHOCTE crutbl. KuneTnueckas sHeprust 1 bu6mmorexa [{OK
MaTepHaibHOW TOUKH. Teopema 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPruu
17 [TorenunaneHas sHeprus. [loTeHnManbHas SHEPrUs 1 bubmuorexa [IOK
yrpyro neGopMHUpOBaHHON MPYKUHBI. https://m.edsoo.ru/ff0c461a
[TorennmanpHast SHEprHs Tena BOJIU3U OBEPXHOCTH
3emiu
18 [ToTreHmmanbHBIC U HETIOTCHITHAILHBIE CHIIBI. CBA3b 1 bu6mmoreka [IOK

pa6OTLI HCIIOTCHIMAJIBHBIX CHJI C UBMCHCHHUCM

https://m.edsoo.ru/ff0c478c




MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHUSI MEXaHUYECKOW SHEPTUH

19 JIP Nel «lccnenoBaHue CBsI3M pabOTHI CHJIBI C
M3MEHEHHUEM MEXaHWYECKOW SHEPruu Tejla Ha
pUMepe PaCTSHKEHHs] PE3MHOBOTO JKT'yTay
20 KP Nel no reme «Kunematuka. lunamuka. 3aKoHbl bubnmoreka [JOK
COXPAHEHUsSI B MEXaHUKE» https://m.edsoo.ru/ffOc4b74
PA3JIEJI 3. MoJgekyJsipHasi Gu3nKa U TEPMOJIMHAMHUKA
21 OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO- bubmuoreka [JOK
KMHETUYECKOW Teopuu. BpoyHOBCKOE IBUKEHUE. https://m.edsoo.ru/ffOc4dc2
Hudpdysus
22 Xapakrep ABUKECHUS U B3aUMOJICHCTBUS YaCTHULL
BeliecTBa. MoJiean CTpPOCHHUS ra30B, JKUJIKOCTEH U
TBEPIBIX TEN
23 Macca monekyin. KonnuecTBo BemiecTna.
ITocrosinHast ABorazipo
24 TermmoBoe paBHOBecue. TemnepaTrypa u eé
n3mepenue. [llkana remneparyp Lenbcus
25 Wneansusiii raz B MKT. OcHoBHoe ypaBHenue MKT bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde
26 AOcomoTHas TemrepaTypa Kak Mepa cpeiHen bubnuorexa [JOK
KMHETUYECKON 3HEPrUM IBMKEHUS MOJIEKYJI. https://m.edsoo.ru/ffOc511e
Ypasuenne Menneneesa-Kitanelipona
27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI
28 JIP Ne2 «lccnenoBanue 3aBUCUMOCTH MEKITY
napaMeTpaMH COCTOSIHUS Pa3peKEHHOTO ra3a»
29 N3omporieccrl B u1eanbHOM Ta3e U UX rpadudeckoe bubnuorexa [JOK
MIpEJICTABIICHUE https://m.edsoo.ru/ff0c570e
30 BHyTpeHHs1s 3HEeprus TepMOJUHAMUYECKON bubnnoreka [JOK
CHUCTEMBI U cTIoco0bI €€ n3meHeHus. KoiamdecTBo https://m.edsoo.ru/ff0c5952
TEIUIOTHI U paboTa. BHyTpeHHss sHEpTrHs
0JIHOATOMHOTO MJI€aJIbHOTO ra3a
31 Bupel Treruionepenaun bubnunoreka [JOK
https://m.edsoo.ru/ff0c5¢c36
32 VnenbHas TEIII0EMKOCTH BellecTBa. KomnuecTBo bubmuoreka [JOK
TEIUIOTHI MIPH Terionepenaye. AauadaTHbIN https://m.edsoo.ru/ff0c5¢c36
pouecc
33 ITepBblii 3aKOH TEPMOJAMHAMUKHU U €70 TPUMEHEHUE bubnuoteka [JOK
K M30IpoleccaM https://m.edsoo.ru/ffOcSefc
34 Heob6patumocts nporieccoB B mpupoe. Bropoit bubnuotexa [JOK
3aKOH TEPMOJIUHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicteus u KII/] TennoBoi MamHbI bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a
36 [{ukn Kapno u ero KI1J1
37 DKoJIorn4YecKue npoOIeMbl TETNIOIHEPTETUKH
38 Ob6o6maromuit ypok «MomnekyinsipHas (pu3uKa. bubmuorexa [IOK
OCHOBBI TEPMOJAMHAMUKI https://m.edsoo.ru/ff0c6938
39 KP Ne2 o reme «MonekynsipHasi pusuka. OCHOBBI bubnuorexa [IOK
TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooOpa3oBanue u koHaeHcanus. Vcnapenue u bubnmnoreka [JOK

KHUIICHHUEC

https://m.edsoo.ru/ff0c63b6




41 AOCOoIOTHAsI 1 OTHOCUTEIIbHAS BIIAYKHOCTh BO3TyXa. bu6mmoreka [IOK
Haceliennslii nap https://m.edsoo.ru/ff0c64d8
42 TBépnoe Teno. Kpucrammmdyeckue u amop@Hbie bubmuoreka [JOK
Tena. AHU30TPONUS CBOWCTB KpUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
KpucTtayyibl. COBpeMEHHbIE MaTepHAaIIb
43 [InaBnenue u kpucrauM3anus. Y aeibHas TEIioTa bubnmoreka [JOK
maBiaeHus. CyonuManms https://m.edsoo.ru/ff0c6708
44 YpaBHeHHE TEIIOBOTO OanaHca bubnmoreka [JOK
https://m.edsoo.ru/ff0c6820
PA3JEJI 4. DaekTpoguHaMuKa
45 DJIeKTpu3anus Tell. DIEKTpUuYecKui 3apsia. JIBa bubmuorexa [JOK
BUJIA 3JIEKTPUUECKHX 3apsiioB https://m.edsoo.ru/ff0c6bce
46 [IpoBOIHMKH, TUATEKTPUKH U ITOJTYIIPOBOJIHUKH. bubnmoreka [JOK
3aKOH COXpaHEHMS JICKTPUUYECKOTro 3apsiia https://m.edsoo.ru/ffOc6bcc
47 B3aumoneiictue 3apsinoB. 3akoH Kyiona. bubnmoreka [JOK
TodeuHblil JIEKTPUYECKUI 3apsi]T https://m.edsoo.ru/ffOc6ced
48 Hanpsoxénnocts anektpuyeckoro noiist. [punnun bubnuotexa [JOK
CYNEPIIO3UINH JIEKTPUUYECKUX nosen. JIunun https://m.edsoo.ru/ffOc6df2
HaINPsHKEHHOCTU
49 Pabora cui1 3eKTpOoCTaTUYEeCKOro Motsl. bubnnoreka [JOK
[Torenuuan. Pa3HOCTh MOTEHITMAIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOAHWKY U TUBNEKTPUKH B bu6mmoreka [JOK
AJIIEKTPOCTATUUECKOM ToJie. [JuanexTpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
51 OnektpoémkocTb. Konnmencarop bubnuorexa [JOK
https://m.edsoo.ru/ffOc7126
52 DIEeKTPOEMKOCTD IJTIOCKOTO KOHIEHCATOpa. DHEPTrus bubnuorexa [JOK
3apsKEHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ffOc72c0
53 JIP Ne3 "3mepeHue 31eKTpOEMKOCTH
KOHJIeHcaTopa"
54 [IpuHuMn NeHCTBUA U TPUMEHEHNE KOHJIEHCATOPOB,
KONMPOBAJIBHOIO amnmnapara, CTpyHHOIro IpuHTepa.
DJeKTpocTaTUYeCcKas 3alluTa. 3a3eMIICHUE
AJIEKTPONPUOOPOB
55 DNEKTPUYECKUH TOK, YCIOBHUS €r0 CYLIECTBOBAHMUS.
[Tocrostausiil Tok. Cuna Toka. Hanpsokenue.
Conpotusnenue. 3akoH OMa Jyisl y4yacTKa LEeNH
56 [TocnenoBarensHOE, MapaIeabHOE, CMEIIAHHOE bubnuoteka [JOK
coeuHeHue NpoBoIHUKOB. JIP Ne4 «I3yuenune https://m.edsoo.ru/ff0c7410
CMEIIaHHOTO COEANHEHUSI PE3UCTOPOBY
57 PaboTa 1 MOIIHOCTb JIEKTPUUECKOTO TOKA. 3aKOH bub6nuorexa [IOK
Jxoyns-Jlenna https://m.edsoo.ru/ff0c7838
58 3akon OMa A5 OJTHOM (3aMKHYTOM) bubnuoreka [JOK
anexTpudeckoi nenu. Koporkoe 3ambikanue. JIP https://m.edsoo.ru/ffO0c7ae0
NeS «M3mepenune DJIC UCTOUHMKA TOKA U €70
BHYTPEHHETO COITPOTUBIICHUS
59 DIEeKTpOHHAs MPOBOJAUMOCTb TBEPIBIX METAJIIOB.
3aBUCUMOCTh COITPOTUBIIEHUS] METAJUIOB OT
teMiiepatypbl. CBEpXIIPOBOJIUMOCTh
60 DNeKTpUUecKuil Tok B Bakyyme. CBolcTBa

3JIEKTPOHHBIX ITyYKOB




61 [TomynpoBOTHUKH, X COOCTBEHHAsI U IPUMECHAS 1 bubnuorexa [JOK
npoBoaAuMOcCTh. CBOICTBa p—n-Iiepexoa. https://m.edsoo.ru/ffOc84ae
[TorynpoBoTHUKOBBIE TPUOOPHI

62 DJIEKTPUUYECKHI TOK B pacTBOpax M pacruiaBax 1 bubmmoreka [JOK
3JIEKTPOJIUTOB. DIEKTPOIUTHYECKAS JUCCOLIUALIMS. https://m.edsoo.ru/ffOc82ba
DnekTponus]|

63 DJIeKTpUUYECKUi TOK B razax. CaMOCTOSTEIbHbIN U 1 bubmuoreka [JOK
HECaMOCTOSITENbHBIN pa3psa. Monnus. [lna3sma https://m.edsoo.ru/ff0c84ae

64 DIeKTpuUYecKre MpUOOPHI U YCTPOMCTBA U MX 1 bubmuorexa [JOK
IIpaKTHYecKoe npuMeHeHue. [IpaBuia TexHuku https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH

65 O06006mmanmui ypok «IEeKTPOIMHAMUKA» 1 bubnmoreka [JOK

https://m.edsoo.ru/ffOc88be

66 KP Ne3 no reme «Onekrpoctatuka. [locTostHHBII 1 bubnmoreka [JOK
AJIEKTPUYECKUM TOK. TOKU B pa3IMyHBIX Cpeax» https://m.edsoo.ru/ffOc8a8a

67 PeszepBHbiii ypok. [loBTOpeHHE 110 TEME 1 bubmuorexa [JOK
"DnekTpoaguHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O6061maromuii ypok mo tremam 10 1 bu6mmoreka [JOK
KJiacca https://m.edsoo.ru/ff0c8f6¢c
O0uree KOJMYECTBO MO IPOrpamMme 68

11 KJIACC
Ne n/m Tema ypoka Bcero | Daexkrponnbie HudppoBLIe
o0pa3oBaTejibHbIe pecypchl

PA3JIEJI 4. JnexkTpogunaMmuka (MPogoIKeHne)

1 ITocTossHHBIE MAaTHUTHI U UX B3aUMOJIEHCTBHE. 1 bu6nunoreka [IOK
MaruutHoe nosne. BeKTop MarHuTHONH MHAYKIHMHU. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOM MHIYKIMU

2 MarauTHoO€ 10Jie MPOBOJIHUKA ¢ TOKOM. OTIBIT 1 bu6nunoreka [IOK

Opcrena. BzaumosencTere mpoBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JIP Nel «M3y4eHre MarHUTHOTO TOJISL KATYILKH C 1 bubmuoreka [JOK
TOKOM) https://m.edsoo.ru/ff0c98fe

4 JleficTBHE MarHUTHOTO I10JI Ha IPOBOJHUK C TOKOM. 1 bubnuoreka [JOK

Cuna Amniepa. JIP Ne2 «VccnenoBanue neicTBUs https://m.edsoo.ru/ffOc9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM)

5 JIeficTBrE MarHUTHOTO TOJIL HA IBHKYIILYIOCS 1 bubnmnorexka HOK
3apspkeHHyro yactuiy. Cuina Jlopenna. Pabota cuiel https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnexTpoMarauTHas nHAyKIuA. [Totok BekTopa 1
MarHuTHON uHAYKIHH. DJIC nHIyKIIMu. 3aK0H
3JIEKTPOMAarHUTHON MHAYKMu Papanes

7 JIP Ne3 «MccnenoBanue siBJIeHUS 1 bubnuotexa [JOK
9JIEKTPOMArHUTHON MHIYKIUW» https://m.edsoo.ru/ffOcal S0

8 NunykTtuBHOCTE. fBNenue camonHaykuuu. 3JC 1 bu6mmoreka [JOK

CaMOMHIYKIMHU. DHEPIHsi MArHUTHOTO OJIS https://m.edsoo.ru/ff0ca600
KaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE TOJIe
9 TexHu4eckue ycTpoicTBa U X IPUMEHEHHE: 1
MMOCTOSIHHBIE MATHUTBHI, JIEKTPOMArHUTHI,
AJIEKTPOABUTaTENb, YCKOPUTENIN AJIEMEHTAPHBIX
YaCTHUIl, THAYKIIMOHHAS T1€Yhb
10 O6o0maromuii ypok «MarauTHoe moJe. 1 bubnuoteka [JOK

3J'ICKTpOMaFHI/ITHa$I WHIAYKIHA»

https://m.edsoo.ru/ff0cab82




11 KP Nel no teme «MarautHoe IoJie. but6mmoreka [IOK
DNEeKTpOMarHuTHas MHIAYKIHS https://m.edsoo.ru/ffOcad58

PA3JIEJI 5. KojiebaHusi M BOJIHBI

12 CB00OIHBIE MEXAHUYCCKHUE KOJICOAHNUS. bu6nuoreka [IOK
I"apmonnueckue koyebanus. Y paBHEHHE https://m.edsoo.ru/ffOcaf06
rapMOHHYECKUX Kosiebanuil. [IpeBpaiienue sneprun

13 JIP Ne4 «MccnenoBanue 3aBUCUMOCTH TIEPUOIA
MaJblX KOJI€OaHUM Ipy3a Ha HUTU OT JUIMHBI HUTU U
MAacchl Ipy3a»

14 Konebarenbublil KOHTYp. CBOOOIHBIE bubmmoreka [JOK
AJICKTPOMarHUTHBIE KOJIeOaHMs B UACATBHOM https://m.edsoo.ru/ffOcb820
K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY
MEXaHUUYECKUMU U 3JIEKTPOMarHUTHBIMU
KoJ1e0aHusIMU

15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUU B bubmmorexa [JOK
UeaIbHOM K0JIe0aTeIbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4

16 [IpencraBienue o 3aTyxarOUMX KOJIeOaHUAX. bubnnorexka HOK
By eHHbIE MEXaHUYECKUE KOeOaHMUs. https://m.edsoo.ru/ffOcbb86
Pe3onanc. BeiHyXIeHHBIE 3I€KTPOMArHUTHBIE
Kose0aHus

17 [lepemennsblit Tok. CUHYCOUJAJIbHBIN TIEPEMEHHBIN bubnnorexka HOK
TOK. MOIIHOCTh MEPEMEHHOI0 TOKa. AMIUTUTYIHOE U https://m.edsoo.ru/ffOcbd34
JIeMCTBYIOIIEE 3HAYEHHUE CUIIbl TOKA U HAIPSDKEHUS

18 Tpauchopmarop. [IpousBoacTso, nepenava u
noTpeOICHNE SICKTPUICCKON SHEPTHU

19 VYeTpoiCTBO U MPAKTUUECKOE IPUMEHEHUE bubnnoreka [HOK
AJIEKTPUYECKOTO 3BOHKA, T€HEepaTopa MePeMEHHOT0 https://m.edsoo.ru/ffOcc324
TOKA, JINHUH dJIeKTporiepeiad

20 DKOJIOTHYECKHE PUCKU IIPU IPOU3BOJCTBE
aNeKTpo3Heprun. KynbTypa ucnoiab3oBaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU

21 MexaHnyeckue BOIHBI, YCIOBUS PaCIIPOCTPAHEHHUS. bubnuoreka [JOK
ITepuog. CkopocTh pacpOCTpaHEHUs U IJIMHA https://m.edsoo.ru/ffOcca54
BOJIHBI. [lonepeunsle U IPOAO0IbHBIE BOJIHBI

22 3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKa. BeicoTa bubnmnorexka HOK
ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc

23 DNeKTpOMarHuTHBIE BOJHBI, UX CBOMCTBA U bubmuotexa [JOK
ckopocTsb. IlIkana 3J1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

24 [IpyHIMIIBI paguOCBsI3U U TeNeBUACHUA. PazButne
CpEeACTB CBsI3U. Pannonokanus

25 KP Ne2 «Konebanus 1 BOJTHBD» bubnmnoreka [JOK

https://m.edsoo.ru/ffOcc6f8

26 [IpsamonnHENHOE pacIpOCTPaHEHHUE CBETA B bubnmnoreka [JOK
OJIHOPO/IHOM cpeze. ToueuHbIit HICTOYHMK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa

27 OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA. bu6mmoreka [JOK
ITocTpoenne n300paskeHH B IIIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0

28 [Ipenomnenue ceta. [loaHOE BHYTpEHHEE bubnuotexa [JOK
oTpaxkeHue. [IpenenpHblii yroi MojaHoro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPAKEHUS

29 JIP NeS «M3mepenue nokasaTelis MpeIoMIICHUS bubmmoreka LIOK

CTCKJIa»

https://m.edsoo.ru/ffOcd67a




30 JIunzel. [locTpoeHune n300pakeHUid B JIMH3E. bubnuotexa [JOK
DopmyJia TOHKON JUH3bL. Y BEJIMYEHUE JTUH3BI https://m.edsoo.ru/ffOcddle
31 JIP Ne6 «VccnenoBaHue CBOMCTB U300paKCHHH B
JIMH3aX»
32 Hucnepcus ceera. CoXHBIA COCTaB OEJIOTO CBETA.
[{Bet. JIP Ne7 «HaOnronenue nucnepcuu cBETay
33 Nutepdepennus cera. {udpakmus ceera. bubmuorexa [JOK
JudpaximonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 [Tonepeunocth cBeTOBBIX BOJIH. [lonspuzanus ceeta bubmuorexa [JOK
https://m.edsoo.ru/ffOcf02e
35 OnTuueckne MpuOOPHI M YCTPOUCTBA M YCIIOBUS UX
0€30MaCHOTO MPUMEHEHUS
PA3JIEJI 6. OcHOBBI crienaibHO TEOPUH OTHOCHTEJIBLHOCTH
36 ['panuLIbl TPUMEHMMOCTH KJIACCUYECKOU MEXAHUKH. bubmuorexa [JOK
IlocTynatel criennaabHONW TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMe1JICHUE bu6nmoreka [IOK
BPEMEHU U COKPAILIEHUE JITTUHBI https://m.edsoo.ru/ffOcfa4?2
38 DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI. bubnnoreka [HOK
CBs13b Macchl C 3HEPTrUel U UMITYJIbCOM. DHEPrus https://m.edsoo.ru/ffOcfc68
TIOKOSI
39 KP Ne3 «Ontuxa. OcHOBBI clieliuanbHON TEOPUHU bubnnorexka HOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/ff0cf610
PA3JIEJI 7. KBanToBas ¢pusuka
40 ®oronsl. opmyna [1nanka. JHEprus U UMITYIbC bubnuoreka [JOK
¢dorona https://m.edsoo.ru/ffOcfel6
41 OtkpeiTre U uccnenoBanue Gpororpdexra. ONbITH bubnnorexka HOK
A.T. CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akoHsl hoToddexTa. YpaBHEeHHE DUHIITEHHA IS bubnmnorexka HOK
dhorodrddekra. «KpacHas rparuma» Gorodddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. Oneithel [1. H. JleGenena. bubnuotexa [JOK
XuMH4eckoe JelCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHr4eckue ycTpoucTBa U IPAKTUYECKOE
npUMeHeHHe: (POTODIEMEHT, (POTOJaTUNK, COTHEUHAs
OaTapest, CBeTOINO]T
45 Pemenue 3agad nmo reme «37€MEHThI KBAHTOBOM bubmuoreka [TOK
OTITHUKI https://m.edsoo.ru/ff0d0302
46 Mopens atoma Tomcona. OnbiTsl Pesepdopraa mo bubmuoreka [JOK
paccesiHuIO a-yacTtull. [ImanerapHasi Mojenb aToMa https://m.edsoo.ru/ff0d091a
47 ITocTtynater bopa bubmuoreka [JOK
https://m.edsoo.ru/ff0d0Oafa
48 Nznydyenue u normnomieHrne (OTOHOB MPH MEPEX0IE bubnuotexa [JOK
aToMa C OJHOT'0 YPOBHS DHEPIUU Ha ApYyrou. Buasl https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
49 Bomnnoseie cBolicTBa yactull. BosHb! ne bpois. bubmuoreka [JOK
KopnyckynspHo-BoiaHOBOM ayanu3m. CHOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJCHHOE U3TyYEHHE
50 OTtkpsiTue paguoaktTuBHOCTH. OnbIThl Pesepdopaa bubmmoreka [JOK
10 ONIPEAEIIEHUIO COCTaBa PAANOAKTUBHOIO https://m.edsoo.ru/ff0d0fd2
W3JTy4eHus
51 CoiicTBa anb(a-, 6era-, raMmma-u3IydeHusl.

Bmmsguane PAAOAKTUBHOCTH HA XMBBIC OPraHNU3MBbI




52

OTkpbITHE IPOTOHA M HEWTpOHA. M30TOMBI. ANb(ha-
pacraj. DJIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna.
l'amMmma-uznydyenue

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B siJjpe. SI€pHbIE peaKLnH.

Anepubiii peaktop. [IpoOiaemsbl, MepCreKTHBEI,
9KOJIOTUYECKHE ACTICKTHI SIIEPHON YHEPTEeTUKU

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.
MeTo/1bI HAOIIOICHUS U PETUCTPAIIUU
3JIEMEHTapHbBIX yacTuil. Kpyrislii cTou
«DyH1amMeHTaNIbHbIE B3aUMOAECHUCTBUSA. EAUHCTBO
(hbU3UIECKON KapTUHBI MUPa»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3aa0r0 HeOa. Co3Be3ausi, spKue 3BE3bI,
IUTAHETHI, UX BUAUMOe ABrkeHne. CojHeyHas
cHCcTeMa

56

Counuie. ConHeunast akTUBHOCTE. MICTOYHUK
sHeprun CoJiHIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3]IbI
IJIaBHOM MMOCIIEI0BATEIbHOCTH. BHyTpeHHEe
cTtpoeHue 3B€311. COBpEMEHHbIE ITPEICTABICHHUS O
IIPOUCXO0XACHUHN U 3BoJirolnn CoslHIa U 3BE3]1

58

Mieunsiii [1yte — nama [Manaktuka. [lonoxenue u
nerokenne Connmna B ['anaxtuke. I'amakTUKM.
YeépHble IBIPHI B spax ralakTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PenukroBoe usinydeHue.
MeraranakTuka

60

Hepemennsie npobieMbl acCTpOHOMUHT

61

KP Ne4 «DnemeHThI aCTPOHOMUU M aCTPODU3UKIY)

62

O6o06matomuii ypok. Ponb ¢pusuku u actpoHOMuu B
SKOHOMUYECKOM, TEXHOJOTMYECKOM, COLTMATbHON 1
ITUYECKOM cdepax NesTeTbHOCTH YeJIOBEKa

63

O6o06maromuit ypok. Posib u mecto pusuxu u
ACTPOHOMHUH B COBPEMEHHOM HAy4YHON KapTUHE MUpa

64

O6o06maromuit ypok. Posib pusnueckoit Teopun B
(hopMUPOBAHHUY MPECTABIECHUN O GU3MUECKOM
KapTHHE MHpa

65

O606matonuii ypok. Mecto pusnueckoit KapTHHbI
MHpa B 00I1[eM psAY COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEJICTABICHUN O IPUPOAE

66

PesepBHBIil ypok. MarHutHoe noste.
ONEeKTpOMarHuTHAsI NHIYKIHSI

67

PesepBubiit ypok. Ontrka. OCHOBBI CHIEITHATBHOM
TEOPUH OTHOCUTEIBHOCTH

68

Pesepnsiii ypok. KBanToBas pusnka. DneMeHTHI
ACTPOHOMUU U aCTPOPU3UKH

Bcero

but6mmoreka [IOK
https://m.edsoo.ru/ff0d 1784

O0111ee KOJIMYECTBO 110 IPOrpaMme
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