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MNOACHUTEJBHASA 3AIINCKA

[TporpamMma no ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CPEIHErO OOIIEro
oOpa3oBaHMs pa3zpaboTaHa Ha OCHOBE MOJOKEHUU U TpeOOBaHM K pe3yiabTaTam
OCBOEHHUSI OCHOBHOM 00pa3zoBaTENbHON Mporpammbl, mpeacTtaBieHHbXx B OI'OC
COO, a Ttakxke c yuétom (enepanpHOil paboueil MpPOrpaMMbl BOCIIHMTAHUS U
KOHIENIMM MpenojaBaHusl ydyeOHoro mnpeamera «@Pu3uka» B 00pa30BaTEIbHBIX
OpTraHU3aIUAX Poccuiickoin denepannu, pean3yIoImX OCHOBHEIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

Copnepxkanue mnporpamMmbl 10 (U3MKE HaAmpaBiIeHO Ha (QopMupoBaHHE
€CTECTBEHHO-HAYYHOU KapTuHBI Mupa oOyyvatomuxcs 10—11 kinaccoB nmpu 00ydeHUH
ux (u3uKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-IIEATEIbHOCTHOTO MOAXO0/A.
[Tporpamma no ¢usuke coorsetcTByeT TpedboBanusim GI'OC COO k miiaHupyeMbIM
JUYHOCTHBIM, TIPEJAMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOyUYCHHs, a TaKKe
VUYUTHIBAET HEOOXOAUMOCTh peaih3alldd MEXIPEAMETHBIX CBsI3el (U3MKu ¢
€CTEeCTBEHHO-HAYUYHBIMU YUY€OHBIMU MpeAMeTaMu. B Hell onpenenstoTcss OCHOBHBIE
e U3yd4eHUsl PU3NKUA Ha YPOBHE CpeHEro 00I1Iero 00pa3oBaHusl, IJIaHUPYEMbIE
pe3yabTaThl OCBOCHUS Kypca (PU3HKHU: THIYHOCTHBIE, METAIIPEAMETHBIE, IIPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gu3rKe BKIIOYALT:

* IJJAHUPYEMBIE PE3YJIbTAThl OCBOCHMS Kypca (PU3UKU HAa OA30BOM YPOBHE, B
TOM YHCJIE NIPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

.+ coJepxaHue yuyeoHoro npeamera «Pusnka» mo rojgaM 00ydeHusl.

®du3rka Kak Hayka O Haubojee OOMMX 3aKOHaX MPHUPOAIbL, BHICTYNAas B
KadyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHMI 00 okpy:xatouieM Mupe. LlIkonbHbIN Kype Ppu3ukn — cucteMooOpa3yroumi
JUTSl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (U3UYECKUE 3aKOHBI
JeKaT B OCHOBE IMPOIECCOB M SIBJICHUN, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
dbusndeckoir reorpadueii W actpoHomuel. Vcmomp3oBaHME W aKTHBHOE
npuMeHeHue  (QU3MYECKUX 3HAHUM  OMNpEAeNseT XapakTep W pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTHH B cpepe SIHEPreTUKHU, TPAHCTIOPTa, OCBOEHUSI KOCMOCA,
MOJYYEHUs] HOBBIX MaTEpHalOB C 3aJlaHHBIMU CBOMCTBaAMHU U Jpyrux. M3ydeHue
(bU3UKK BHOCUT OCHOBHOU BKJIaJ B ()OPMUPOBAHUE €CTECTBCHHOHAYYHON KapTUHBI
MUpa oOydYaromuxcs, B (OpPMUPOBAaHHWE YMEHUN MNPUMEHSATh HAy4YHBIM METOJ
MO3HAHUS TIPU BITIOJHEHUN UMHU y4E€OHBIX UCCIETOBAHUM.

B ocHOBY Kypca (pu3uKu 17151 ypOBHS CpEIHET0 00111ero 00pa3oBaHus MOI0KEH
psI uaeh, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBJISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX pa3liesioB GU3HMKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuan Kypca (GU3UKH
o0ObeaMHEH BOKPYr (¢u3Mueckux Teopuil. Benymmm B Kypce sBIsSeTCS
dbopMHupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIICCTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanmzanmsi mpeanoiaraeT HCIOJIb30BaHHE
TYMaHUTAPHOTO TOTCHIHANAa (PU3NYECKONW HAYKH, OCMBICICHUE CBSI3U Pa3BHTHUS
¢Gu3uKHU ¢ pa3BuUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuxnaonoii nanpasnrennocmu. Kypc pusmuku npeamnonaraet 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTMYECKHUX MPHUIOKECHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocuzayuu peanusyercs IOCPEACTBOM BBEIAEHUS AJIEMEHTOB
COJIep>KaHMsl, TOCBSIIEHHBIX YKOJIOTHYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPHIE
CBS3aHBbl C PA3BUTHUEM TEXHUKH U TEXHOJOTHH, a TakKe OOCYXJeHHUsS TpoOiem
PalMOHAIBHOTO MPUPOJIOTIOIB30BAHUS U DKOJIOTMYECKOM 0€30MaCHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CPEIHEro OOILEero
oOpa3oBaHMsl SABJISAIOTCA (Qu3nyeckue Teopuu ((GOpMHUpPOBAHHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsl (PU3UUECKON TEOpUH, POIN (PYHIAMEHTAIBHBIX 3aKOHOB U
MIPUHLIUIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJAE, TPAHUIAX IPUMEHUMOCTH
TEOPHA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CucTeMHO-JesTeIbHOCTHBIN MOAX0A B Kypce (DU3HKU peaau3yeTcs MpexJie
BCEr0 3a CYET OpraHu3alii SKCHEPUMEHTAIIbHOM NEeATeNbHOCTH 00YyYaroluXcs.
Jlnst 6a30BOro ypoBHs Kypca (PM3UKU — 3TO UCMOJIB30BAHUE CUCTEMBI (PPOHTATIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JJA0OPATOPHBIX pabOT, KOTOPHIE B TPOrpamMme
no (Qu3nuke OO0ObEIMHEHbl B OOUIMI CIHCOK YYEHHYECKUX MPAKTHUYECKUX padoT.
Boigenenne B yKa3aHHOM IiepeyHe J1abOpaTOpHbIX pabOT, MPOBOAUMBIX IS
KOHTPOJISL U OLICHKH, OCYILECTBIISIETCS] YYaCTHUKaMH 00pa30BaTeIbHOIO IMpoLecca
UCXOJI1 U3 OCOOEHHOCTEH TUIAaHMPOBAaHWSA W OCHaIleHus kabuHeta ¢uszuku. [Ipu
3TOM OO0ECeunBaeTCs OBJAJACHHE OOYYaAIOUIUMUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUs, HMCCIECIOBAHUS 3aBUCUMOCTEH (DU3MYECKUX BEJIMYUH U
MOCTAaHOBKY OIBITOB 110 MTPOBEPKE MPETI0KEHHBIX TUIIOTES.

bousbiioe BHUMaHUE yAENAETCs PELICHUIO PACYETHBIX U KAYECTBEHHBIX 3a]1a4.
ITpu 5TOM [UU1 pacyYETHBIX 3a7a4 MPUOPUTETOM SABJISIOTCS 3a1a4M C SIBHO 3aJ1aHHOM
(bu3nuecKkoil MOJIENbI0, TMO3BOJSIIONIME MPUMEHSTh HW3YYEHHBbIE 3aKOHBI U
3aKOHOMEPHOCTU Kak M3 OJHOIO paslesia Kypca, TaK U UHTETPUPYS 3HAHUS U3
pa3HbIX pa3nesoB. I KaueCTBEHHBIX 3aay IPUOPUTETOM SBISAIOTCS 3aJaHuUs Ha
OOBSICHEHHE MpPOTEeKaHUs (U3MUECKUX SIBJICHUH M MPOLIECCOB B OKPY’KAIOILIEH



KU3HHU, TpeOyromue  BbiOOpa  (u3MYEeCKOM  MoJenu A CUTYyaluu
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedboBanusiMu GI'OC COO k MaTepuanbHOTEXHUYECKOMY
o0ecnieueHn0 y4eOHOro mpouecca 0a3oBblli ypOBEHb Kypca (M3MKH Ha YpPOBHE
CpeqHero oomero o0pa3oBaHMsA JOKEH HM3y4yaTbCsl B YCIOBHUSX IPEIMETHOTO
KaOuHeTa (U3MKM WM B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOr0 LHKJIA. B kaOuHere (U3MKU NOJKHO OBITh HEOOXOAUMOE
1abopatopHoe OOOpYIOBAaHUE JJIsi BBINOJHEHHUS YKa3aHHBIX B MPOTPaMMeE II0
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYAOBaHHUE.

JlemMoHCcTpanioHHOE  0OOpyaoBaHHe (GOPMHUPYETCS B  COOTBETCTBHH C
NPUHIUIIOM MHHHMAJIBHOM JIOCTATOYHOCTH H  00ECNEYMBaeT IOCTAHOBKY
NIEPEUUCIICHHBIX B TpOrpaMMe 10 (U3UKE KIIOYEBBIX JEMOHCTPALUN JUIs
UCCIIC/IOBAHMSI ~ M3y4aeMbIX  SIBICHMH ©  TPOILECCOB, OMIUPUYECKHX U
($yHIaMEHTaNbHBIX 3aKOHOB, HX TEXHHYECKUX MTPUMEHEHHIA.

JlabopaTopHoe o00opymOBaHHE IS YYECHHUYECKUX MPAKTHUYECKUX padboT
dbopmupyeTcs B BUJIE TEMAaTHUYECKUX KOMIUIEKTOB M 00ECIEUMBACTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYyX oOOywaromuxcsi. TemaTHdeckue KOMILJICKTHI
7abopaTopHOTO 000pYy/IOBaHUS JOJKHBI OBITH IMOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX J1a0OpPaTOPUA.

OCHOBHBIMU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

« (¢opMupoBaHHE HHTEpeca W CTPEeMJICHUsS OOYYalOIIUXCA K HAyYHOMY
U3YUYCHUIO TIPUPOJBI, PA3BUTHE HMX HHTCIICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

 pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ€ MO3HAaHUA U (POPMUPOBAHUE
MCCIIE0BATEIBCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;

« (popMupoBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yuyEHUsI OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

« (¢opMupoBaHHE YMEHHMH OOBSACHITH SBICHHS C HCIOJb30BAHUEM
(bU3MYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTebCTB,;

« (opmupoBaHue mpeaCTaBICHUNA O pONM (PU3UKU IS PA3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA.

Joctmxenne 3Tux 1eieil o0ecreunBaeTcs pPelIeHueM CIEeIyIOMMX 3a1ad B
nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:
« npuoOpeTeHne cucTeMbl 3HaHUHN 00 001IMX (HU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAas MEXaHUKy, MOJCKYIsIpHY0 (Qu3uKy,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;



- (¢opMupoBaHHE YMEHHUM MNPUMEHATh TEOPETUUYECKUE 3HAHUSA IS
OoObsSICHEHU (PUBMYECKUX SBJICHUH B TIPUPOAEC M IS TMPUHATHUSA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HU;

+ OCBOEHHE CHOCOOOB pELIEHUS pa3IUYHbIX 3aJad C SBHO 3a/IaHHOM
¢uznyeckoil Mozenblo, 3a1ad, MNOApPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3liaHue (hpu3nyeckoi MoJIeNu, aJleKBaTHOM YCIOBUSAM 33/1a4H;

+ TOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIOB ACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIMSAHUA HA OKPYKAIOLIYIO
cpeny;,

+  OBJIAJICHUE METONAMH CAMOCTOSITEJIBHOIO IIAHWUPOBAHUS M NPOBENCHUS
¢u3nYeCKUX SKCIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu HHpopmammu,
OIIPEIEIICHNS JOCTOBEPHOCTHU MIOJIYYEHHOT'O PE3yJIbTaTa;

+ CO3JlaHHE YCJIOBMM IJI Pa3BUTHUS YMEHHUHU IIPOECKTHO-UCCIIEAOBATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune @u3uku (0a30BbI YpOBEHb) HA YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[IpennaraeMelii B mporpamMme IO (H3UKe IepeyYeHb JIA0OPATOPHBIX U
NPAKTHYECKUX padOT SBJISACTCS PEKOMCHJIOBAHHBIM, YYHUTENb JIeJacT BBIOOP
IPOBEJCHHUS J1a0OpaTOPHBIX PAbOT W OMNBITOB € YYETOM HMHIUBUAYATBHBIX
0COOEHHOCTEH 00yUarOIIUXCA.

COJAEP)KAHUE OBYUYEHUS

10 KVIACC

Pazgen 1. ®u3uka u MeTOAbI HAYYHOT'0 NO3HAHUA

®duszrka — HayKa o npupojie. HayuHble MeTOIbl TO3HAHUS OKPYIKAIOIIETO
Mmupa. PoJib sKcriepuMeHTa U TEOpUU B MPOLIECCE MO3HAHUS PUPOIBI.
DKCHEpUMEHT B (PUBHKE.

MopnenupoBanue (puznyeckux siBICHUN W mpoueccoB. HayuyHbie rumoresbl.
duznyeckre 3aKOHbl U TEOPUHU. |'paHUIbl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u Mecto pu3uku B GOpMHUpPOBAHUU COBPEMEHHON HAy4YHOW KapTHHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOJCH.

Jlemoncmpayuu

AHanoroBble ¥ ITMGPOBBIE U3MEPUTEIbHBIE TPHOOPHI, KOMITBIOTEPHBIE
JIaTYHKHU.



Paszngena 2. Mexanuka
Tema 1. Kunemamurka

Mexannueckoe nBkeHHUE. OTHOCUTEIBHOCTH MEXAHUYECKOrO JIBHXKCHMUSI.
Cucrema otcu€ra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeIHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTh) U
YCKOPEHHUE MATepUAIbHOW TOYKH, MX MPOCKIHMH Ha OCH CHCTEMBI KOOpJWHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MIPSAMOJIMHEHHOE ABMXKEeHUE. [ paduku
3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUS, IyTH U
MEPEMEILICHHS] MATEPUAJIbHOM TOUKU OT BPEMEHH.

CBoOoHOE TasieHre. Y CKOpeHUE CBOOOIHOTO MaiCHUSI.

KpuBonmHeHOE NBMKEHUE. J[BHKEHNE MAaTEpUAIIbHON TOYKH 10 OKPY>KHOCTH
C MOCTOSIHHOM MO MOJIYJI CKOPOCTBIO. YTJIOBasi CKOPOCTb, JJMHEWHAsT CKOPOCTb.
[lepuon u yactota obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIHIOMETP,
JIBW)KCHUE CHAPAIOB, LIEITHBIE U PEMEHHBIE ITEPEIAYH.

Jlemoncmpayuu

MOI[GJII; CHCTCMBI OTC‘-IéTa, HIUTIOCTPpAaA KHHCMATHYCCKUX XAPAKTCPUCTUK
JABHKCHUS.

[IpeoOpa3zoBaHre TBUKEHUM C UCTIOIH30BAHMUEM MPOCTHIX MEXaHU3MOB.
[Tagenue Ten B BO3AyX€E U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaOmronenne nBmwkeHHs Tena, OpPOIIEHHOTO MOJ YIVIOM K TOPHU30HTY H
TOPHU30HTAIBHO.
N3mepenne ycKopeHHsl CBOOOTHOTO MaICHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

M3yueHne HEPaBHOMEPHOTO JBIIKEHHS C IIEIbI0 ONPEICIICHUS] MIHOBEHHOMN
CKOPOCTH.

HccnenoBanrie COOTHOMIEHUSI MEXKYy TTYTAMU, TPOMJEHHBIMU TEJIOM 3a
MOCJIEIOBATEIbLHBIC PABHBIE TPOMEKYTKH BPEMEHH IPU PAaBHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne NBMKEHUS LIapUKa B BA3KOU JKUIKOCTH.
N3yuyenue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka



[Ipunuun  otHocutenbHOCTH  ['anmumes.  IlepBblii  3akoH  HeroToHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepnosuunu cui. Bropoii 3akon HeroToHa 1151
MaTepuaibHON TOUKU. Tperunii 3akoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3aKoH BCCMHUPHOT'O TATOTCHHUA. Cuma TSKECTH. HepBaﬂ KOCMHNYCCKas
CKOpPOCTh.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (mMokosi, CKoJibkeHUs1, kaueHus ). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJIBXKEHUS U cuiia TpeHus nokosi. Koagduuuent TpeHus.

Cuna conpoTUBIIEHUS IPH IBHKEHUH TEJa B )KUIKOCTH WUJIU Tas3e.
[ToctynaTenbHOE 1 BpallaTeabHOE ABHKEHNE A0COIIOTHO TBEPIOTO TEA.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpamieHusd. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHuueckue YCTpOﬁCTBa N TIPAKTHYICCKOC IIPUMCHCHHC: IIOJAIIMITHUKH,
ABUKCHUC NCKYCCTBCHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBiieHrE UHEPIUU.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoi 3axkon HeroToHa.

N3mepenune cuil.

Clio’)keHue Cul.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.
HesecomocTs. Bec Tena npu yCKOpeHHOM MOIbEME U TIAJICHUH.
CpaBHeHHUE CUJT TPEHUS TTIOKOS, KAUEHUS U CKOJIbKCHUS.
VYcnoBust paBHOBecust TBEpAOTO Tesna. Buasl paBHOBeCHS.
Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.
HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3UHOBOM 00pa3Iie, OT ux aedopMarium.

HccnenoBanue ycinoBUM paBHOBECUSA TBEPIAOrO TeENA, HMEIOLMIETO OCh
BpAILICHUA.

Tema 3. 3axonbwi COXpanenus 6 Mexanuke

NMiynbc MarepuanbHOM TOYKM (Tena), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
HMITynibC CHITBI 1 ©3MEHEHUE UMITYJIbCA TEJA. 3aKOH COXPAHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKECHHUE.



PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckas OHCPIHUA MaTCpHaHBHOﬁ TOYKH. TeopeMa 00 H3MCHEHUH
KHHETUYECKOMN OHCPI'UHU.

[ToreHnuanbHas DHEPTHS. [ToreHmumanpHas SHEPTHUS YIpYTO
nehopMUpPOBaHHOMN NPy KUHBL. [ToTeHITMaNBHAS SHEPTHUS TeJIa BOJIU3H MTOBEPXHOCTH
3eMIn.

HOTCHHI/IaJII)HI)IG 151 HCIIOTCHIIMAJIBHBIC CHJIBI. CBs3b pa6OTI>I
HCIIOTCHIIMAJIBHBIX CHUJI C U3BMCHCHHUCM MEXaHUYECKOU OHCPIUU CUCTCMBI TCII.

3aKOH COXpAHEHUSI MEXAHUYECKON SHEPTHUHU.
Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBAa M IPAKTUYECKOE INMPUMEHEHHUE: BOAOMET, KOIIED,
MIPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIMATBHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.
Yuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3yuenne aOCOJIIOTHO HEYNPYroro yjapa ¢ MOMOUIBIO JABYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThI CHIIBI ¢ UBMEHEHHEM MEXAHUYECKOW AHEPTUU
TeJla Ha MMPUMEPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUM U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxenue. Huddysus. Xapakrep ABUKEHUS WU
B3aUMOJICUCTBUSA YACTUIl BeHlecTBa. MOJEIM CTPOCHHS Ta30B, >KUIKOCTEH U
TBEPBIX TEJ U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenell. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTBa. [locTtosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
[enbcus.

Mopens naeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHOKMHETHYECKOM
TEOpUU UJACATBHOrO ra3za. AOCOJIOTHas TemIepaTrypa Kak Mepa cpenHei
KMHETUYECKOW 3HEPIMH TEIUIOBOIO ABMKEHMs dacTull rasa. lllkama temmeparyp
KenbBuna. T'a3oBble 3akoHbl. YpaBHeHHMe MeHneneeBa—Knaneiipona. 3akoH
Janprona. M3onpoueccsl B MA€aIbHOM ras3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacTaBieHre U3OMPOLECCOB: U30TEPMA, U30XO0Pa, 300apa.



TexHuyeckue YCTpOHWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEePMOMETD,
OapomeTp.
Jlemoncmpayuu

OmnbITEl, JOKA3bIBAIOIIUE AMCKPETHOE CTPOCHHME BellecTBa, (oTorpaduu
MOJICKYJI OPTaHHYECKHX COCTUHCHUIA.

OmnbITel 110 1D Py3un KUIAKOCTEH U ra30B.
Mopens OpOyHOBCKOTO JABUKEHUS.
Mogens onbita llTepHa.

OnBITHI, JTOKa3bIBAIOIIE CYyLIECTBOBAaHUE MEKMOJICKYJISIPHOTO
B3aUMOJIEUCTBUSL.

MOI[GJ'II), HIUTIOCTPpUPYIOIIad IIPpUPOAY AABJICHUSA I'a3da Ha CTCHKH COCya.

OHBITI)I, HIUTIOCTPUPYIOMINUC YPABHCHHC COCTOAHHA HACAIIBHOI'O TIa3a,
H30IIPOUCCCHI.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabonul

Onpenenenne Maccel BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHHMU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3yXa B HEW.

HccnenoBanue 3aBUCHMOCTH MEX]y ITapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounHamuxu

TepMmoauHamMuueckass cucreMa. BHYTpeHHSsE 3HEPIUs TEPMOJAMHAMHYECKOU
CUCTEMBI U criocoObl e€ n3MeHenus. KoamdectBo Temnotel u padborta. BHyTpeHHss
DHEpPrus.  OJHOATOMHOTO  MACANbHOrO  rasza. Buael  Temionepenayu:
TEIIONPOBOJAHOCTh, KOHBEKIIHUS, U3IyYEHUE. Y IeJIbHAs TEMIOEMKOCTh BEIIECTBA.
KonruecTBO TEIIOTH pH TEIUIONEpEaaye.

[lonatue 00 amuabatHOM Tiporiecce. IlepBbIil 3aKOH TEPMOAMHAMUKH.
[IpumeHneHne TepBOTO 3aKOHA TEPMOJAMHAMHUKHA K wm3omporieccaM. I paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpatuMocTh IPOLIECCOB B IPUPOJIE.

TeruioBple  MammHbl.  [IpuHOMOBI  AEHWCTBUS — TEIJIOBBIX — MAILMH.
[IpeoOpazoBanusi SHEpPrUM B TEIUIOBBIX MamuHax. KoadduiueHt mnose3Horo
nevictBusi TeruioBoi mamuHbl. [{ukn KapHo u ero xosd@uimeHT moJsie3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIeMbI TEIUIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE IPUMEHEHHUE: JIBUTaTelNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu



V3MeHeHne BHYTpPEHHEW SHEpPruu Teja MHpU COBEPIICHUU pPaOOThI: BBLIET
npoOKM K3 OYTBUIKM IOJ JACWCTBUEM C)KAaTOrO BO3yXa, HarpeBaHue 3>(pupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.
OneIT 0 a1a0aTHOMY PACIIUPEHHUIO BO3TyXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mopnenu nmapoBoil TypOUHBI, IBUTaTENsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJISL.

Yyenuueckuii sxcnepumenm, n1abopamopnusie pabomul U3mepenue
YAEIBbHOU TEMIOEMKOCTH.

Tema 3. Acpecammnsie cocmosanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHAeHcanus. Mcnapenne n kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HackimeHHBIM map. YaenpHas TerioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue u amopgHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. JKuakue kpuctawuibl. CoBpeMEHHbIe MaTepuanbl. llnaBnenne u
KpUCTAJIM3auus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHWE: TUTPOMETP M
IICUXPOMETP, KATOPUMETP, TEXHOJIOTUN TOJYYEHUSI COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHUCJIE HAHOMATEpPUAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiICTBA HACBHILLIEHHBIX TAPOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmnronenue HarpeBaHus U MIABJICHUSI KPUCTAIUIMYECKOTO BEIlIECTRA.
JleMoHCTpanusi KpUCTaIoB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol U3mepenue
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3yXa.

Pazgea 4. daekrpoamHamMuka
Tema 1. Inexkmpocmamuxa

DnexTpusanus Tei. IASKTPUISCKUi 3apsia. J(Ba BUa dJIEKTPUIECKUX 3apsIOB.
[IpoBOMHWKHM,  AWDIEKTPUKH W TOJYNPOBOJHHMKH. 3aKOH  COXPaHCHHUS
AIIEKTPUUECKOTO 3apsija.

B3aumoperictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTpUYECKUN 3apsi.
OnekTpuyeckoe mnoisie. Hampsok€HHOCTh  anekTpuueckoro mnoss.  IIpuHuun



CYyICpHno3uuun JJICKTPHUICCKUX nojaeu. Jlnaun Hal'[p}I)KéHHOCTI/I QJIECKTPHUICCKOI'O
I1OJIA.

PaGota cun QJICKTPOCTATUYICCKOI'O ITOJIA. HOTGHHI/IaJI. PaznocTth IMIOTCHOMAJIOB.
HpOBO,ZIHI/IKI/I N OUIJICKTPHUKHU B JJICKTPOCTATHUYCCKOM IIOJIC. I[HBJIGKTPI/I‘ICCK&H
IMPOHNIACMOCTbD.

DnekrpoémkocTh. KonaeHcarop. DIeKTpoEMKOCTh TIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOT0 KOHAeHcaTopa.

TexHUYeCcKHe YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOIL,
AIIEKTPOMETpP, DBJEKTPOCTATHUUECKasl 3allluTa, 3a3€MJICHUE DBJIIEKTPOIpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmapar, CTpPyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.
B3auMopencTBre HAANEKTPU30BaHHBIX TEI.
DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.
[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.
DneKTpocTaTuuecKas 3aiuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBHCHUMOCTH BHGKTpOéMKOCTH IIJIOCKOI'O KOHACHCATOpaA OT INIOIIaau IJIaCTHUH,
PaCCTOAHUA MCKAY HUMHU U I[I/IBJ'IGKTpI/I"ICCI(Oﬁ IMPOHUIIACMOCTH.

BHGPFI/I}I 3aPsPKCHHOI'O KOHACHCATOpPA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul U3mepenue
ANEKTPOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

3J’I€KTpI/I‘l€CKOC COIIPOTUBJICHHUC. yI[@J'IBHOG COIIPOTHUBJIICHUC BCHICCTBA.
HOCJIGI[OB&TGJIBHOG, mapauiCJIibHOC, CMCIIIAHHOC COCAMHCHHC IIPOBOJHHUKOB.

PabGora »snextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTh
AIIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CUJIa U BHYTPEHHEE CONMPOTUBIICHHME HCTOYHHKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHUeE.

OJIEKTpOHHAasT  MPOBOJMMOCTb  TBEPABIX  METAUIOB.  3aBHUCUMOCTh
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DJIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.



[TomynpOBOHUKH. CobcTBeHHas u npuMecHas POBOJIUMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

DNEeKTpUYeCKuii  TOK B pacTBopax H pacruiaBax
AJIEKTPOJIUTOB.

DIEKTpOIUTUYECKAs AUCCOUALNS. DIEKTPOIH3.
DNeKTpudyecknii TOK B Ta3zax. CaMOCTOSTENbHBI M HECAMOCTOSITEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME. amIepMerp,
BOJIbTMETP, PEOCTaT, HCTOYHUKU TOKAa, DJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAKYYMHBIN JTHO/I,
TEPMHCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu
N3MepeHue cuiibl TOKa U HAMPSIKEHMUS.

3aBHCHUMOCTH COIIPOTHUBJICHUA NMUIMHAPHUYCCKHUX IIPOBOAHHUKOB OT IJIHHBI,
momaay IoICpCuYHoro CCYCHUA 1 MaTcpuajia.

CwMmemanHoe COCANMHCHHNC ITIPOBOAHHUKOB.

[IpssmMoe wu3MeEpeHHE DIEKTPOABMKYIIEH Ccuibl. KoOpoTkoe 3ambIKaHHe
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBUCUMOCTh COMTPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTB SJIEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.
OHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul I3yuenue
CMEIIAHHOTO COEIMHEHUS] PE3UCTOPOB.

N3mMepeHue aMeKTpOABUKYIIEN CUJIbI UCTOYHMKA TOKAa M €r0 BHYTPEHHEIO
COIIPOTUBIICHUS.

HaoGmronenne amexTpoimsa.
MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEIAMETHBIX CBSA3€M C KypcaMu MaTeMaTHKH,
Ounonoruu, XuMuM, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nousmus, CBSI3aHHBIE C W3YyYE€HHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAY4YHBIM (hakT, Tumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
TEeOpHsl, HAOII0ICHHE, SKCIIEPUMEHT, MOJISIUPOBAHNE, MOJIEIb, H3MEPCHHE.

Mamemamuxa: penieHre CUCTEMbI YpaBHEHUM, THHEHHas QPyHKIs, Tapaboa,
runepOosia, uXx rpa@ukd W CBOMCTBA, TPUTOHOMETpPUYECKHE (YHKIMHU: CUHYC,



KOCHMHYC, TaHI'CHC, KOTAaHI'CHC, OCHOBHOC TPUTOHOMCTPHYCCKOC TOXKIACCTBO,
BCKTOPbI U UX IMPOCKIHMHU HAa OCH KOOPAMWHAT, CIIOKCHUE BEKTOPOB.

buonoeusa: mexanndeckoe IBUXKEHUE B KUBOU mpupoze, nuddysus, ocmoc,
TEIJI000MEH JKHUBBIX OPTraHU3MOB (BUJIbI TEIUJIONEpEaun, TEIIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: AUCKPCTHOC CTPOCHUC BCUICCTBA, CTPOCHUC ATOMOB U MOJICKYJI, MOJIb
BCIICCTBA, MOJIAApHAA MacCCa, TCILJIOBBIC CBOMCTBA TBépI[I)IX TCII, )KI/II[KOCTGﬁ N ra3os,
SJICKTPHUYCCKHC CBOMCTBA MCTAJIIIOB, SJICKTPOJIUTUICCKAA Jucconuanusd,
TraJIbBaHHKaA.

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

Texnonoeus: mpeoOpa3oBaHUE ABMXKEHHH C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4ET TPEHUS B TEXHUKE, MOJALIMIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JIpyrue), ABUTATENb BHYTPEHHETO
cropaHusi, napoBasi TypOrHa, OBITOBOM XOJOJUIBHUK, KOHIULIMOHEDP, TEXHOJIOTHH
IIOJIYYEHHsI COBPEMEHHBIX MAaTEPUATOB, B TOM 4YHCIE HAHOMATEpHUAIIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, AJIEKTPOHArpeBaTEeIIbHbIE npuodopkI,
3JIEKTPOOCBETUTENbHBIE TIPUOOPHI, TAJIbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe noae. I1eKmpomMazHUMHAA UHOYKUUA

ITocTostHHBIE MarHuThl. B3anMoielicTBHE TOCTOSHHBIX MAarHUTOB. MaruuTHoe
nosje. Bektop marHutHOM MHAYKUMK. [[puHIMI Cyniepno3uiMi MarHUTHBIX TTOJIEH.
JluHMr MarHuTHOM WHAYKOWU. KapTuHa JMHUM MArHUTHOM HWHAYKIMA MOJIS
MOCTOSIHHBIX MarHUTOB.

MarnutHoe moJie TIPOBOAHHUKA C TOKOM. KapThHa JMHUW WHAYKIUU
MAarHUTHOTO TOJSl JUIMHHOTO NPSIMOTO TMPOBOJHUKA U 3aMKHYTOTO KOJBLEBOTO
MPOBOJIHHMKA, KATYIIKX C TOKOM. OnbIT OpcTeaa. BzanmoneicTerue npoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIpaBJICHUE.

Cuna Jlopenua, €€ MOyJIb U HampaBJieHHE. [[BI>KEeHNE 3apsSKEHHON YaCTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SlBneHue BIEeKTpOMAarHUuTHOM WHAYKUMHU. [loTOK BEkTOpa MAarHUTHOU
MHOYKIAHW. OJEKTPOJABHKYIIAs CUJa WHAYKIMU. 3aKOH DJJICKTPOMArHUTHOM
nHaykuuu dapazues.



BI/IXpCBOG OJICKTPHUYCCKOC II0JIC. 9JI€KTpO,Z[BI/I}Ky1Ha$I Chjla UWHAYKOUU B
IMPOBOJHUKE, IBMXKYIIEMCS IMOCTYIIATCIIBHO B OJHOPOJHOM MArduTHOM IIOJIC.

[IpaBuno Jlenua.

NHaykTUBHOCTh.  SIBJICHME CAMOMHAYKIIMU. OJEKTPOJBIKYIas  CHJja
CaMOUHTYKIIHH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.
DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckre yCTpPOWCTBA U MPAKTUYECKOE MNPUMEHEHUE: TOCTOSHHBIC
MarHuThl, SJEKTPOMATHUTBI, DSJIEKTPOJBUTATEb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTUIl, UHAYKIITMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.
JIMHUY MHAYKIIMY MarHATHOT'O TOJIA.
B3anmonelnicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.
SIBrIeHME HIIEKTPOMArHUTHON MHAYKIIAH.

[TpaBuno Jlenna.

3aBUCHUMOCTh AJIEKTPOABUKYIIECH CUJIbI MHAYKIIMM OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBieHMEe CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul 3yuenue

MAarHUTHOTI'O MOJISI KATYIIKU C TOKOM.

HUccnenoBanue JeWCTBUA NOCTOSHHOIO MArHWTa Ha PaMKy C TOKOM.
HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pasznea 5. KoJsieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbIE KOJ1€OAHUA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUS.
["apmonmnyeckue konebanws. Ilepuoxa, wactora, amrutyna u ¢asza KojeOaHUi.
[IpyxvHHBIN MaATHUK. MaTeMaTHYECKUN MASTHUK. YPaBHEHHWE TapMOHHYECKHUX
koJiebanuii. [IpeBpaiieHue HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJEOaHUS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpEe. AHAJIOTHS MEXIYy MEXaHUYECKUMH H



SJICKTPOMAarduTHBIMHA KOJICOAHMSIMU. CDOpMy.TIa Tomcona. 3akoH COXpaHCHUsA
9HCPIruu B HACaJIbHOM K0JIeOaTeIbHOM KOHTYPC.

HpCI[CTaBJ'ICHHe 0 3aTyXarommx KOJICOAHMSX. BBIHy}K,ZIeHHBIC MCXaHHNYCCKUC
kosicOanus. Pe3onanc. BI)IHy}KI[eHHLIC QJICKTPOMAruuTHBIC KoJICOaHMS.

[lepemennbiii TOK. CHHYCOMJANbHBIA IEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYAHOE W JEHUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HaIpsKCHMUS.

Tpancpopmarop. IIpousBoacTBo, nepenaya U NOTpeOICHUE IIEKTPUUECKON
HHEPrur. DKOJIOTHUYECKUE PUCKU TPHU MPOU3BOJICTBE 3JeKTpodHepruun. Kynbrypa
WCIIOJIB30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckue YCTpOfICTBa N IIPAKTHYCCKOC IMPUMCHCHHC! BJIGKTpI/ILICCKI/Iﬁ
3BOHOK, I'CHCPATOP IICPCMCHHOI'O TOKA, JIMHHUU 3JICKTPOIICpCaad.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJieOATEIbHOW CHCTEMBbl (MPY>KUHHBIA WU
MaTeMaTUYECKU MasITHUK).
Hab6mronenue 3aTyxarommx KojaeOaHuid.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.
HaOmronenue pezonanca.
CB0OOOHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS OT BPEMEHHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mnocienoBaTeNbHOM COEAMHEHMHM PE3UCTOpa, KaTyIIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.
Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa MaJIbIX KOJeOaHUi Tpy3a Ha HUTU OT
JUIMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanre nepeMEeHHOI0 TOKA B LIENMU U3 MOCIEI0BATEIbHO COEUHEHHBIX
KOHJIEHCATOpa, KaTYILIK! U pe3UcTopa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 60JIHbL

MexaHnnueckue BOJHBI, YcnoBUs pacnpocTpaHenus. Ilepuon. CxopocTb
pacnpocTpaHEHHUs U JyIMHA BOJIHBL. [lonepeyHbie u npo10JIbHbIE BOJIHBI.

HuTtepdepenius u qudpaxiys MEXaHUIECKUX BOJIH.
3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHSI M3IYyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanust BektopoB E, B, V B snektpomaruutHoi#l BoiHe. CBoiicTBa



AIIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMJICHHUE, MOojsipu3anus, Aupaxmus,
uHTepdpepeHius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[Ikana >MeKTPOMarHUTHBIX BOJH. [IpuMeHEHHE AIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMTBI pagUOCBsI3U U TeNeBUACHUS. Panronokaims.
DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPEeIbI.

TexHHuuecKue yCTpOMCTBA M MPAKTHYECKOE NPHUMEHEHHE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JMArHOCTHKAa B TEXHUKE W MEIULMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOJIOIBHBIX BOJIH.
Konebimomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MPeTOMIICHUS] MEXaHUYECKHUX BOJIH.
Hab6monenue untepdepennnu u qudpakiiud MEXaHUIECKUX BOJIH.
3BYKOBOW pE30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOH H
4aCcTOTOM KoJeOaHuH.

HccnenoBanre CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPaKEHHE, IPEITIOMIIEHUE,
noJisipu3aIys, Iuppaxius, UHTEpPEpeHIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHenHOE pacnpoCTpaHEHUME CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeta. [locTpoenue n3obOpaxeHuil B
IJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI IPEJIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroi moiaHoro
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceera. CnoxxHbIi cocTtaB Oenoro ceeta. [IBer.

Cobwuparomiue u paccenBaIINe  JINH3BI. Tonkas JIMH3A.
DOKYyCHOE paCCTOSIHUE U ONTHUYECKAs CHJIa TOHKOM JMH3bL. [locTpoeHue
M300pakeHU B COOUPAIOIINX U paccerBaroInX JnH3ax. opMyna TOHKON JTUH3HI.
YBenudeHue, JaBaeMoe JIMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas onrtuka. aTepdepenius ceeta. KorepeHTHBIE HCTOYHUKHY.
VYcnoBust HaOIIOICHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHOMN
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.



HMudpaxuus ceera. dudpakimonHas pemeTka. Y ciioBue HabIOACHUS
IJIABHBIX ~ MAaKCUMYyMOB Opyu TAJEHUH  MOHOXPOMATHYECKOTO CBETa
Ha AUPPAKITMOHHYIO PEIIETKY.

HOJ'IHpI/IBaHI/IH CBCTa.

TexHUYecKue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: OUKH, JIyIa,
doToamnmapar, NpOEKIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOI, BOJJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE paclpoCcTpaHEeHne, OTPAKEHUE U TPEJIOMIICHHE CBETA.
OnTuyeckre mpuoOOpBHI.

[TonHoe BHyTpeHHEE oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanue CBOMCTB N300paKEHUH B JTMH3AX.

Mopenu MUKpocKoIma, TeJIeCKOona.

HaOmronenune natepdepeHinu cBera.

Habmonenue nudpakuuu ceera. Habmonenue
JIUCTIEPCUU CBETA.

[Tomydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.
[Tomydyenue ciexkTpa ¢ MOMONIbIO AU(PPAKIUOHHON PEIIETKH.
Habmronenue nosisipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul
W3mepenune nokasaTens NpeJoMIICHHs CTEeKIa.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HaGmronenne nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

['panuLIBI TPUMEHMMOCTH KJIACCUUYECKOW MeXaHUKU. [locTynaTel cienuanbHOM
TEOPUH OTHOCHUTEIBLHOCTH: UHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BaKyyME,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCHUTEIBLHOCTD OAHOBPEMCHHOCTH. 3ameaiieHue BPEMCHH U COKpAIICHUC
JJIUHBI.

DHEPrusi U UMITYJIbC PEJIATUBACTCKON YaCTUIBI.

CBsI3b MacChl C PHEPrue U UMIYJIbCOM PEISATUBUCTCKON YaCTUIIbl. DHEPTUs
MTOKOS.

Pazgen 7. KBanToBasi pusuka



Tema 1. Inemenmot K6aHM 060U ONMUKU

®otonsl. opmyna [Inanka cBs3u SHEPTUU (POTOHA C €TO YACTOTON. DHEPTHS
U UMITYJbC (POTOHA.

OtkpeiTre u ucciaenoBanne Ghotodddexra. OmbiTer A. I'. CTosreroBa. 3aKOHBI
dororddexra. YpaBuenue OinmTeitna ans porosaddexra. «KpacHas rpanuiar

dboTorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.
XUMHUYECKOE JICMCTBHE CBETA.

TexHuyeckre yCTpPOMCTBA W TMPAKTUYECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTYNK, COJTHEUHAs1 OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha YyCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO (PoTOdPdeKTa.
CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pesepdopaa mo paccessHUIO 0 -HaCTHIL
[Inanerapuass moxens aroma. Iloctynatel bopa. M3nmyueHue W IOIVIOLICHUE
(GOTOHOB IpHU MEpexoJie aToMa C OJHOTO YpPOBHSI SHEPruu Ha Jpyroi. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOAOPO/IA.

BonHoBreie cBorcTBa yactuil. Bonnbl ne bpoiisa. KopryckynsspHO-BOJIHOBOM
JyaJIn3M.

CrioHTaHHOE U BBIHYKJICHHOC U3JTYyYCHHUC.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE ITPUMEHEHME: CIEKTPalIbHBIN
aHaJIn3 (COEKTPOCKOMN), Ja3ep, KBAHTOBbII KOMITBIOTE.
Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenve JIMHBI BOJHBI J1a3epa.
HabGnroneHue TMHEHYaTHIX CIIEKTPOB U3ITyUICHHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, n1abopamopuvle pabomul Habmonenue
JIMHEWYATOTO CIIEKTpA.

Tema 3. Amomnoe a0po

DOKCTHEpUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpoeHus sjpa. OTKpbITHE
panuoakTuBHOCTU. OnBITH Pe3epdopaa mo onpeaeneHuo coctaBa pagioakTUBHOTO
u3nyyenusi. CBoiictBa anbda-, 6eTa-, raMMa-u3IydeHusl.



Bnusnaue PAaaAOAKTUBHOCTH Ha JKMBBIC OPraHMU3MBEI.

OtkpeiTHE NPOTOHA W HehTpoHa. Hykmonnas monens sigpa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anba-pacna. ONeKTPOHHBIN u MO3UTPOHHBIN OeTa-pacma.
[Mammanznydenue. 3aK0H paMOaKTUBHOIO pacnaja.

OHeprus CBA3U HYKJIOHOB B sifjpe. S nepHble cuibl. Jle@ekT Macchl sapa.
Snepnsbie peakuuu. [lenenue u cuHTe3 A€p.

SAnepusiit peaktop. TepmosinepHbiii cuHTe3. [Ipobnembl U MEPCHEKTHUBHI
AJICPHOM SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIACPHOM SHEPTETUKH.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.
MeTobl HaOJIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YACTHII.
®dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GM3HYECKO KapTUHBI MUpA.

TexHuueckue ycTpoiCTBa U MPAKTUYECKOE NMPUMEHEHHE: JI03UMETP, Kamepa
Buinbcona, siiepHbIit peakTop, aToMHast Oomoa.

Jlemoncmpayuu
CuéTurK MOHU3HUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomw: VlccnenoBanue
TPEKOB YacTHI] (I10 TOTOBBIM (pOTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Oransl pa3BUTHSA aCTPOHOMHUH. [IpuKIitaHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3nus, sSpKUe 3BE3/bI, IJIAHETHI, MX BHANMOE
NIIBIKEHHUE.

CoyHeyHast cucTema.

Cosnne. ConHeuHass akTUBHOCTh. Mcrtounumk sHeprun CoynHIA W 3BE3J.
3BE3/bI, UX OCHOBHBIC XapaKTepUCTHKHU. JlMarpamma «CHEKTpajbHBIA Kiace —
CBETUMOCTBY». 3BE3bI TJIABHOM IMOCJICAOBATSIHLHOCTH. 3aBHCHUMOCTL «Macca —
CBETUMOCTBY» JJIsi 3BE3J] TJIaBHOM IOCJIE€IOBAaTEIbHOCTH. BHYyTpeHHEe CTpoeHHE
3BE31. COBpEeMEHHBIC TPEJICTABICHUS O MPOUCXOXKICHUH U dBosounu CojHIa U
3BE3/. DTambl )KU3HU 3BE3]I.

Mneunsiit [lyte — nHama ['amaktuka. Ilonoxenue u nBuxeHue ColiHIIAa B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku m kBasapbl. UEpHbBIE IBIPHI B Spax
rajaKkTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa66ma. Paz0eranue ramakTuk.

Teopus bonporo B3psiBa. PenmmkToBoe U3iyyeHue.



MacirabHas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménnbie mpoOaeMbl aCTPOHOMMUH.
Vuenuuecxue nabnooenus

HaOnronenusi HEBOOPYKEHHBIM TJ1a30M C HCMOJIb30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHUIN ISl ONPEICIICHUS TTOJI0KEHHUST HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1us CeBEpHOro MOIYyIIapus U IPKUE 3BE3/bI.

Habnronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.
O6001maomee NMOBTOPEHUE

Ponp ¢u3uku M acTpoOHOMUM B SKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M 3THYECKOMN chepax NesTeIbHOCTH YeJIOBEKa, POJib M MECTO (PU3UKHU U
ACTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTHHE MUpPA, POJb (PU3NUECKON Teopuu B
(bopMHpPOBaHUU MPEJICTABIECHUN O PU3NYECKON KapTHHE MUPA, MECTO (PU3UUECKOI
KapTUHBl MHpa B OOLIEM psJly COBPEMEHHBIX E€CTECTBEHHO-HAyYHBIX
IIPEICTABICHUN O IPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 6a30BOro ypoBHs B 11 Kitacce ocymecTBIiseTcs ¢
Y4ETOM COJEPIKATEIBHBIX MEXIPEAMETHBIX CBSA3€M C KypcaMH MaTeMaTHKH,
OMOJIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

MeafcnpedMemele noHAmMuA, CBA3aHHBIC C H3YUYCHHCM MCTOJOB HAYYHOI'O
IIO3HaHUs:. SBJICHHC, HaquBIﬁ (baKT, T'HMIIOTC34a, (1)I/ISI/ILI€CK2UI BCIINYMHA, 3aKOH,
TCOpUI, Ha6HI-O,ZIeHI/I€, 9KCIICPUMCHT, MOACINPOBAHUC, MOACJIb, U3MCPCHUC.

Mamemamuxa: pemieHUE CHUCTEMbl ypaBHEHUH, TPUTOHOMETPUUYECKHE
GyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPHl M WX TMPOEKIIMU HA OCH KOOPJIMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (YHKIWN, MPU3HAKA TIOJOOHS TPEYrOoJbHUKOB,
ompeiesieHne MIOAau TIOCKUX (GUryp u oobeémMa Ted.

buonocusn: »nexrpuueckue SBICHUS B JKUBOH IpUpOJE, KoyeOaTeIbHBIC
JIBUKEHHS B KUBOW MPUPOJE, ONTUUYECKUE ABJICHUS B KUBOU MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIN3.

l'eocpagusa: MarHuTHBIE TONIOCA 3€MJIM, 3aJIeXKM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: ITHMHWAKA DIEKTPONEPENAY, TEHEPATOP IIEPEMEHHOIO TOKa,
AJIEKTPOJBUIaTENlb, WHAYKIIMOHHAsA I€Yb, paaap, PaaAONPUEMHHUK, TEJIEBU30D,
anTeHHa, tenedon, CBU-meuyb, MpOEKIMOHHBIN armapar, BOJOKOHHAs OITHKA,
coJIHEeUHas Oarapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yudeOHoro mnpeamera «®Duszuka» Ha ypOBHE CpPEIHEro OOIIEero
oOpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHEUYUTH JOCTHIKCHHUE CICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHHS YueOHOTO npeamMera « Pu3nkay JOJIKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIMIMXCA PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlUM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
OIBITA U OIBITA JEATEIBHOCTU B IPOLIECCE pealu3alid OCHOBHBIX HaIlpaBICHUUI
BOCIIUTATEJIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS
c(hOpMUPOBAHHOCTH IPAXKAAHCKOU MO3UIIMK 00YUYaAIOIIETOCs KaK aKTUBHOTO U

OTBCTCTBCHHOI'O 4YJICHA pOCCI/II\/'ICKOFO O6Hl€CTBa; IIPpUHATUC TpPAaIUIIUOHHBIX
O6H.IC‘-ICJ'IOBC‘-ICCKI/IX T'YMaHUCTHUYCCKUX n ACMOKPATHYCCKHX HCHHOCTeﬁ;
TOTOBHOCTBb BECTH COBMCCTHYIO JACATCIbHOCTL B MHTCPECAX I'PAKIAHCKOT'O

oOIIECTBa, y4acTBOBaTh B CaMOYIPaBJIECHUU B 0Opa30BaTEIbHOM OpraHU3allly;
YMEHHE B3aMO/ICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C

uX (QYHKIMSIMU ¥ HAa3HAYCHHEM; TOTOBHOCTb K T'YMAaHUTApHON M BOJOHTEPCKOM
NCATCIIBHOCTH, 2) NATPHOTHYECKOT0 BOCHHUTAHMA: C()OPMHPOBAHHOCTH
POCCHICKON TPAXXAAaHCKON UJICHTUYHOCTH, NATPUOTHU3MA; LIEHHOCTHOE OTHOUICHUE
K TOCYJJapCTBEHHBIM CUMBOJIaM, JTOCTHKECHUSAM

POCCUICKHX YYEHBIX B 00IaCTH (PU3UKU M TEXHUKH; 3) JYXOBHO-HPABCTBEHHOT0
BOCIIUTAHMA: C()OPMUPOBAHHOCTh HPABCTBEHHOI'O  CO3HAHHUA, ATHYECKOTrO
NOBEACHUS; CHOCOOHOCTh OLEHMBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIE
pelIeHns, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM
YUCIEe B JESATEIbHOCTHM YYEHOrO; OCO3HAHME JIMYHOIO BKJIaZa B IIOCTPOEHUE
yCTOWYMBOTO ~ Oyaymiero; 4) 3CTeTHYeCKOro BOCHUTAHHUS: OCTETHYUCCKOE
OTHOILIEHHE K MUPY, BKJIFOYasi SCTETUKY HAYYHOI'O TBOPUYECTBA,

npucyuero pu3n4eckon Hayke;

5) TpyaoBOro BOCHHMTAHMS: UWHTEpPEC K  pa3iu4yHbiM  cdepam
npo(ecCUOHANbHON JEeATENbHOCTH, B TOM YHCIIE€ CBSI3aHHBIM C (U3UKOU H
TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun u



peaan30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI; TOTOBHOCTh M CITOCOOHOCTH K
00pa3oBaHUIO U CaMOOOPa30BAHUIO B 00JIaCTH

(U3UKK Ha MPOTKCHUU BCEH JKU3HU; 6)
IKOJIOTHYECKOT0 BOCITUTAHMS

c(hOpPMHUPOBAHHOCTH IKOJOTHUYECKON KYJIbTYpPbI, OCO3HAHHE III00ATBEHOTO

XapakKTepa IKOJOTHISCKUX MPOOIIeM; TUTAaHUPOBAHUE U OCYIIIECTBICHHUE JCHCTBUN B
OKpYXaIoIlEel Cpe/ie Ha OCHOBE

3HaHUA ueﬂeﬁ YCTOﬁqHBOFO pa3BUTHUA YCIOBCUYCCTBA, paclIupCHUC OIIbITa
ACATCIBbHOCTH 9KOJIOTHYECKOM HAITpaBJICHHOCTH Ha

OCHOBE MMEIOIIMXCS 3HAHUU 110 (PU3HKE; 7)
HEHHOCTH HAYYHOT0 O3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO  pa3BUTUS  (PU3NUECKON HAyKH; OCO3HAHHME I[EHHOCTU Hay4yHOU
JEATEeIIbHOCTH, TOTOBHOCTh B TIpPOIECCE€ U3YYEHUS] (PUBUKUA OCYIIECTBISATH
IPOEKTHYIO U UCCIIEIOBATEIBCKYIO 1€ TEIIbHOCTh MHINBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE yUeOHbIe AeiicTBUS ba3oBbie
Jorunyeckue JecTBUSA:

CaMOCTOATENBbHO  (QOPMYJIMPOBATH M aAKTyaJIU3UPOBATh  MpoOsIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE; ONpPENENsATh LEeNU JESITeIbHOCTH, 3a/JaBaTh
napameTpbl U KPUTEPUH UX

JOCTHKEHHUSI; BBISBIISATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paccMaTPUBAEMbBIX
bu3nueckux SBICHMSX; pa3padaTbiBaTh IUIaH pEUIEHUS NpoOieMbl C YUYETOM
aHaJIM3a UMEIOLUXCS

MAaTepUAIbHBIX W HEMATEPUAIBHBIX PECYPCOB; BHOCHTH KOPPEKTHBBI B
NEATENIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIILTATOB

LEsM, OLICHMBATh PHUCKU TMOCIEACTBUM JEATEIBHOCTH; KOOPAWHHUPOBATH U
BBINIOJIHATH Pa00Ty B YCIOBUSAX PEAIHOTO,

BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOT'O B3aUMO/ICHCTBHUSI; pa3BUBATH KPEATUBHOE
MBIILJIEHUE TPU PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.
BJIAJIETh HAYYHOU TEPMUHOJIOTUEN, KIIFOUYEBBIMU MTOHITUAMU U METOIAMU

buznueckoil HayKu;
BJIa/IETh HABBIKAMH y4€OHO-UCCIIEIOBATENHLCKOM U MPOEKTHON A€ATEIbHOCTH B
o0nacTu (U3UKU, CIIOCOOHOCTHIO UM TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOUCKY



METO/IOB pelIeHUsl 3a7a4 (PU3NYECKOTrO COAEpPKaHUs, MPUMEHEHUIO DPa3INYHbIX
METOJOB IMO3HAHUS; BIAJETh BUJAMHU AEATEIbHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS,
€ro MHTEpHpeTalnuy, NpeoOpa30BaHUI0 M NPUMEHEHUIO B Pa3JIMYHBIX y4E€OHBIX
CUTyaIUsiX, B TOM YHCJIE MPH CO3JaHUH y4EOHBIX MPOEKTOB B 00JaCTU (PU3UKU;
BBISBJISITH IPUYUHHO-CIICICTBEHHBIE CBS3U U aKTyaJU3UpPOBATh 3a7a4y, BbIABUATAThH
TUIIOTE3y €€ pEelIeHUs,, HAaXOAWUTh AapryMEHThl JUI JIOKa3aTelIbCTBA CBOMX
YTBEPXKIEHUM, 3aaBaThb IMAapaMeTpbl W KPUTEPUU PELICHHS; AHAIU3UPOBATH
MOJIYYEHHBIE B XOJ€ PEILICHUS 3aJayd pPE3yJIbTaThl, KPUTUYECKH OLIEHUBATH HX
JIOCTOBEPHOCTbh, IPOTHO3UPOBATh W3MEHEHHE B HOBBIX YCIOBHUSX;, CTaBUTh H
dbopMyIMpoBaTh COOCTBEHHBIE 337]a4l B 00pa30BaTEIbHON

JEATEILHOCTH, B TOM 4YHCJIE TPH HM3YYCHHHM (GU3HMKH; JaBaTh OICHKY HOBBIM
CUTYaIIMsIM, OIICHHBATh MIPHOOPETEHHBIN OITBIT; YMETh IIEPEHOCUTH 3HAHUS T10
(bu3MKe B IPaKTHUECKYIO 00JIaCTh

KU3HEIEATEIBHOCTH; YMETh HUHTEIPUPOBATh 3HAHUSA U3 PA3HBIX IPEIMETHBIX
oOnacTell; BbIIBUTaTh HOBBIE UJIEH, IPEJIaraTb OpPUTHHAJIbHBIE TIOAXO/bI U
peuIeHus; CTaBUTh MPOOJIEMBI U 337a4, JOITYCKAIOUIUE alIbTEPHATUBHbBIE
peLIEHHs.

Pabora ¢ unpopmaunmeii:

BJIA/IETh HaBbIKAMHU MOJY4YEHHUs] MHPOpMAUKU (PU3NUYECKOTO COIEPKAaHUS U3
VMCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITENBHO OCYIIECTBISATh IIOMCK, aHAaJM3,
CUCTEMATU3ALMI0 U WHTEPINPETAlri0 HMH(OpPMAlUU pa3IUYHbIX BUIOB U (HOpM
IIPEICTABIICHHUS; OLICHUBATh JJOCTOBEPHOCTh HH(POPMALIMK; HCIOIb30BATH CPEACTBA
MH(OPMAIIMOHHBIX U KOMMYHHKAMOHHBIX TEXHOJIOTHI B PEIIEHUU KOTHUTHUBHBIX,
KOMMYHHMKATHBHBIX W OPraHU3alMOHHBIX 3aJad C COOJIIOJEeHUEM TpeOOoBaHUIt
HPrOHOMUKHU, TEXHUKH O€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHusl, PABOBBIX U
TUYECKUX HOPM, HOpPM HH(GOPMALMOHHOM O€30MacCHOCTH; CO37aBaThb TEKCThI
(Gu3NYECKOTO COAepkaHUs B Pa3IMYHBIX QopMmMaTax ¢ Y4YETOM Ha3HAYCHUS
uHpopMaMu M UENEBOM  ayAUTOPUHM, BHIOMpas ONTHUMalbHYIO (opmy
MPEICTABIICHUS U BU3yaJIU3al[UH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYILECTBIISAThH O0IIEHNE Ha YpOKax (PU3UKU U BO BHE-YPOUHOU JESITENbHOCTH;
pacro3HaBaTh NPEANOCHUIKH KOH(DJIMKTHBIX ~ CUTyaUUd W
CMATYaTh

KOH(DJIUKTHI, pa3BEPHYTO © JIOTUYHO W3JIaraTh CBOK TOYKY 3pEHUSI C
MCIOJIb30BAaHUEM

A3BIKOBBIX CPEACTB; NMOHMMAaTh WM MCIIOJIB30BaTh IPEUMYIIECTBA KOMAaHIHOW H
VHIUBUIYaJIbHON

palboThI; BHIOMPATh TEMATUKY U METObl COBMECTHBIX JCHCTBHI ¢ yu€TOM 00IINX



MHTEPECOB M BO3MOXKHOCTEH KaXKJOr0 4iI€Ha KOJUIEKTHBA; IPUHUMAThH LIEJIU
COBMECTHOU AESATEIBHOCTH, OPTraHU30BbIBATh U KOOPIAUHUPOBATh NEHCTBUA IO €€
JOCTHIKEHHUIO: COCTABIATH IUIAH IEUCTBUN, PACIIPEAENATh POJIU ¢ YYETOM MHEHUU
YYaCTHHKOB, 00CYKJaTh pe3yJbTaThl COBMECTHOM palOTHI; OLEHUBATH KAYECTBO
CBOErO BKJIAJIa U KaKI0TO0 YYaCTHUKA KOMaH/bl B

oOIIMii pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSM; MpEAsiaraTb HOBbIE MPOEKTHI,
OLICHMBATh UJIEH C IMO3HUIIMU HOBU3HBI,

OPUTHHAJIBHOCTH, HpaKTquCKOﬁ 3HAa4YUMOCTH, OCYHICCTBJIATL TMO3MTHBHOC
CTPATCTUICCKOC IMOBCACHUC B PA3JIMYHBIX

CUTyalusiax, MpossBJISATb TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HWHHUIIMATHUBHBIM.

PeryasiTuBHbIC yHUBepCcaJbHbIe YueOHbIe neiictBus CaMoopranu3amnus:

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIBHOCTh B 00JACTH
GU3MKK U AaCTPOHOMHHM, BBISBISATH NPOOJEMBI, CTaBUTh M (HOPMYIUPOBATH
COOCTBEHHBIE 3a/l1a4; CAMOCTOATEIBHO COCTaBIIATH IJIAH PEIICHUS PACUETHBIX W
KaueCTBEHHBIX 3a/lay, IUIaH BBIIOJHEHUS MPAKTUYECKOW pPaboThl € y4€ToM
UMEIOLINXCSA PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHUH; TaBaTh
OLIEHKY HOBBIM CHUTYyalUsIM; pPacUIMPATh PaMKH y4eOHOro IpeAMETa Ha OCHOBE
JUYHBIX NPEANOYTEHUN; 1eT1aTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh
Ha ce0s

OTBETCTBEHHOCTh 3a PEIICHHE; OIIEHUBATh MPUOOPETEHHBIN OIBIT; CIOCOOCTBOBAThH
GbopMUPOBAHUIO U TIPOSIBJICHUIO PYIUIIUUA B 00JaCTH

(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:
JIaBaTh OLICHKY HOBBIM CUTYAaIUsIM, BHOCUTh KOPPEKTHUBBI B JEATECIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJIaJICTh ~ HaBBIKAMHM  IIO3HABATEIIbHOM  pediiekcun  Kak  OCO3HaHMS
COBEpIIAEMBIX JCUCTBUM W MBICIUTEIBHBIX MPOLIECCOB, WX PE3YyJbTaTOB U
OCHOBAaHUII;

HCIIOJIb30BaTh MPUEMBI PehISKCHU JJISI OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO

pelIeHNsT; YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX
CHWKEHHIO; IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX MPU aHAIIN3E PE3YJIbTaTOB

NEeATEIbHOCTH; MPUHUMATh Ce0sl, TOHMMasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;
MIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIM3€E Pe3yJIbTaTOB

JeATEIIbHOCTH; MPU3HABATh CBOE MPABO U MPABO JIPYTHUX Ha
OIIIUOKH.



B mporiecce TOCTHKEHUS TUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI IO
dbuzuke I YpOBHS cpedaHero oO0miero oOpa3oBaHUsT Yy 00Yy4arOUIUXcCs
COBEPIICHCTBYETCS SMOIIMOHATBHBIN WHTEJJICKT, Ipenoararomun
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOUIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHHE, BUJICTh HAIMIPABIICHUS Pa3BUTHI COOCTBEHHOI SMOIMOHATIBHON CQEpHI,
OBITh YBEPEHHBIM B ce0€; CaMOpEryJIMpOBaHUs, BKIIIOYAIOLIETO CAMOKOHTPOJIb,
YMEHHE TPUHHUMATh OTBETCTBEHHOCTh 3a CBOE TOBEACHUE, CIOCOOHOCTH
aJanTHPOBATHCAd K AMOLIMOHAJIBHBIM W3MEHEHUSM M MPOSIBIATh T'MOKOCTh, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEM MOTHBALMM, BKJIOYAOIIEH CTPEMIICHUE K
JOCTHIKECHHIO LIEU U YCIIEXY, ONITUMH3M, HHULIMATUBHOCTh, YMEHHUE JECHCTBOBATh
UCXOJs U3 CBOMX BO3MOYKHOCTEH; SMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh IOHUMATh
HMOLIMOHAIBHOE COCTOSIHUE JPYTUX, YUUTHIBATh €0 IPU OCYLIECTBICHNUN OOIIEHNUS,
CIOCOOHOCTh K COYYBCTBHUIO U COINEPEKUBAHUIO; COLMUAIBHBIX HAaBBIKOB,
BKJIFOYAIOIINX CIIOCOOHOCTH BBICTPAaUBaTh OTHOIICHHS

C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSABIIATh HHTEPEC U pa3peIiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K konity o0yuenus B 10 kj1acce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKKU B (POpMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PA3BUTUM COBPEMEHHOM TEXHUKHA U
TEXHOJIOTUM, B TMPAKTHUYECKOW JECATEIBHOCTU JIKOJEW; YUYUTHIBATH TI'PAHUILIBI
NPUMEHEHUsI HM3YYCHHBIX  (DU3MYECKUX  MOJENie: MarepuaibHasi  TOYKa,
WHEpIMaTbHAs CcHUCTeMa OTCuY€Ta, aOCOJIOTHO TBEPIOE TEJIO0, HICANbHBIN Tas3,
MOJENN CTPOCHHS Ta30B, )KUAKOCTEW M TBEPIBIX TEJ, TOUECUHBIA AIEKTPUUECKUI
3apsii MpU pelieHny (PU3NUeCcKux 3a1ay;

pacno3HaBath (U3NYECKUE SBJICHUS (IIPOIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHWKHU, MOJICKYJISIPHO-KMHETUYECKON TEOPUHM CTPOEHHS BEUIECTBA U
AIEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHUE,
CBOOOJIHOE TAJIeHUE TEJl, JIBIXKEHHE IO OKPY>KHOCTH, MHEPIIUS, B3aUMOJICHCTBHE
ten, nuddys3us, OpOyHOBCKOE NBIKEHHE, CTPOCHHE >KUIKOCTEH W TBEPABIX Tell,
u3MeHeHrue o0BbEMa Ten MPH HarpeBaHWM (OXJIAKICHUH), TETUIOBOE PaBHOBECHE,
WcrnapeHrue, KOHJAECHCAIMs, IUIABJIICHUE, KPUCTAUIM3ALMSA, KHUIIEHHUE, BJIAKHOCTH
BO3/lyXa, MOBBIIICHUE JIaBJIECHUS Ta3a MPU €ro HarpeBaHWM B 3aKPHITOM COCYIE,
CBS3b MEXIYy INapaMEeTpaMH COCTOSIHHS ra3a B M3OIMPOLECCAxX, DIEKTPHU3aLUs Ted,
B3aUMOJICHCTBUE 3apsOB; OMUCHIBATh MEXAHUYECKOE JBUKEHHE, HCIOJIb3YA
bu3nYecKue BeTUYHHBL: KOOPAUHATA, MYyTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CUjia, UMITYJIbC TeJla, KHHETUYECKasi SHEPT U], MOTEHIIMAIbHAS SHEPIus,



MexaHuveckas padoTa, MeXaHWYeCKas MOIIHOCTh; TNpPH OMHCAHUU MPABUIBHO
TpPakTOBaTh (PU3MYECKUN CMBICH HMCHOJB3YEMbIX BEJIMYMH, WX OOO3HAYEHUS U
CMHMIIBI, HAXOIUTHh (POPMYIIBI, CBS3BIBAIONINE JAaHHYIO (DU3UYCCKYIO BEIIMUUHY C
JIPYTUMU BEIMYNHAMH, OMTMCHIBATh N3YYCHHBIC TETUIOBBIE CBOWCTBA TEJ U TETUIOBHIE
SIBJICHHSI, KICTIONB3YS (PU3NUYECKHE BEJIMYHUHBI: JaBJICHUE ra3a, TeMIIepaTypa, CPeIHsIsA
KHHETHYECKas DHEPTHUs XaOTUYECKOTO JIBIKCHHS MOJIEKYIN, CPeIHEKBaJApaTUIHASL
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSsS SHeprus, pabora rasa,
KOO (PUIIMEHT TMOJe3HOr0 JCUCTBUS TEIUIOBOTO JBUTATElNs; IPU ONMHCAHHUU
NpaBUIBHO TPaKTOBaTh (DU3UYECKUN CMBICI HUCIOJIB3YEMbIX BEJIMYMH, UX
00O3HAaUeHUsT W E€IUHUIBI, HAaXOAUTh (OPMYIbI, CBS3BIBAIOIIUE JAaHHYIO
GU3MYECKYI0 BEIMYMHY C JAPYTHMH BEJIWMYMHAM, OIHUCHIBATH U3y4YEHHBIC
ANIEKTPUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUYECKHUE SBJICHUS (TIPOLIECCHI),
UCITIONIB3YsI (PM3MUECKHUE BEIMYWHBI: JIEKTPUUCCKUN 3apsl, dJIEKTPUUECKOEe TI0JIe,
HaMpsHKEHHOCTh  TIOJISA, TMOTEHIIMAJ, Pa3HOCTh IIOTEHIIMAJIOB;, TPH ONMUCAHUHU
MpaBUIBHO TPAKTOBAaTh (DU3UYECKUNA CMBICT HCIOJIB3YEMbIX BEIUYHMH, WX
0o0O3HAaUeHUsT M €IUHUIIBI; YKa3biBaTh (OPMYJIbI, CBS3BIBAIONIME JAHHYIO
bU3MYECKyI0 BEJIMYMHY C JPYTMMHU BEJIUYMHAMH; aHAIM3UPOBATh (U3HUECKHE
MPOLIECCHl U SIBIICHUS, WUCIOJIb3ySd (DU3NYECKUE 3aKOHBI M TPUHIMUIIBL: 3aKOH
BcemupHoro Ttsarotenus, I, Il m III 3akonsl HprooTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOW SHEPTHH, 3aKOH COXPAHEHHUS WMITYJIbCA, TMPUHITUI CYTEPIIO3HITHH
CWJI, TIPUHITUIT DPABHOMPABHS HWHEPIHUAIBHBIX CHCTEM OTCYETa, MOJICKYJISIPHO-
KHHETHYCCKYI0 TEOPHUIO CTPOCHHS BEIECTBA, Ta30BBIC 3aKOHBI, CBS3b CpEaHEH
KMHETHYECKOW DJHEPruu  TEIUIOBOTO JBIDKEHUS MOJIEKYJT C  aOCONIOTHOM
TEMIIEpaTypol, TEpBBIM  3aKOH  TEPMOJMHAMHKH, 3aKOH  COXpaHEHUS
JIEKTPUUECKOTO 3apsinga, 3akoH KyrnoHa, mpu 5TOM paszaudaTh CJIOBECHYIO
(bOpMyYIMPOBKY 3aKOHA, €r0 MAaTeMaTHYE€CKOE BBIPAKEHUE M YCIOBUsS (TpaHMUIIbI,
00J1aCTH) TPUMEHHUMOCTH; OOBSCHATH OCHOBHBIC TPHHIIUIBI JACHCTBUS MAIIIUH,
npuOOPOB M TEXHUYECKHUX YCTPOMCTB; pas3nyaTh YCIOBHS HX OE30MacHOTO
WCIIOJIb30BAaHUS B TOBCEIHEBHOW JKW3HHW;  BBITIOJNHATH OSKCIEPUMEHTHI 10
WCCIICIOBAHUIO (DM3UYCCKUX SIBJICHUM M MPOIIECCOB C MCIOIb30BAHUEM MPSIMBIX H
KOCBEHHBIX M3MEpPEHUH, pu 3ToM (GOpMyIHPOBaTh MpobdieMy/3aady U TUIOTE3y
y4e0HOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYI0BaHUS,
MIPOBOJIUTH OTBIT U (POPMYITUPOBATH BBIBOJIbI; OCYIIECTBIISATH MPSMbIE U KOCBEHHBIE
u3MepeHuss (QU3NYECKUX BEJIUYHMH, TMPU 3TOM BBIOMpATh ONTHUMAIBHBIA CHOCOO
U3MEPCHHUS W HWCIOJb30BaTh H3BECTHBIC METOABI OICHKH IOTPEITHOCTCH
W3MEPCHU; HCCIAEAOBaTh 3aBUCHMOCTH MEXAY (HU3UYCCKUMU BEIUYMHAMHU C
WCITOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, TPH 3TOM KOHCTPYHUPOBaTh YCTaHOBKY,
(UKCUPOBATH PE3YIbTAThI MMOTYYCHHON 3aBUCUMOCTH (DU3UICCKUX BEIMYHUH B BUIC
Tabnuil ¥ TpaduKoB, JENaTh BHIBOJLI MO pe3yibTaTaM UCCICIOBAaHMS; COOIOIATh
mpaBuia 0€30MacHOTO TpyJa MPY MPOBEICHUN UCCIEIOBAHUNA B paMKax yuyeOHOTO
IKCIIEPUMEHTA, Y4eOHO-UCCIEOBATEIbCKOM ¥ TMPOEKTHON JESITEIIBHOCTH C



UCIIOJIb30BAaHUEM H3MEPUTENIbHBIX YCTPOWCTB M JIaDOpaTOPHOIO 00OPYIOBaHMS,
pemarh pacu€THble 3a7aud C SBHO 33JaHHOW (PU3MYECKON MOJEINbIO, UCTOIb3YS
¢dusznyeckre 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJKM3a YCJIOBHUA 3aJjaul BbIOWPATh
(bu3NYECKYIO MOJIETIb, BBIIEIATH GU3NUECKUE BETUUYUHBI M (POPMYJIIbI, HEOOXOANMBIE
JUIsl €€ pelleHus, MPOBOJUTh PAcdy€Thl M OLIEHUBATH PEAIBHOCTH IOJIYYEHHOIO
3HaYeHUs] (PU3MUECKON BEIMYHMHBI; PEIIaTh KAUeCTBEHHBIE 3a/lauM: BBICTPAUBATh
JIOTUYECKN HEMPOTUBOPEUYMBYIO LEMOYKY PACCYKICHUN C OMOPOM HAa M3YUYEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS;

UCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 33/1a4 COBPEMEHHBIE HHPOPMAIIMOHHBIE
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPHUPOBAHUSA, MHTEPIPETALUU U TPEACTABICHUSI
y4eOHOIl ¥ Hay4YHO-TIONMYJSIPHOW HMH(OpPMALMU, MOJYyYECHHOH W3 pa3iIUYHbIX
UCTOYHUKOB, KPUTHUECKU aHAIM3UPOBATH MOIy4aeMyl0 HH(POPMAIHIIO; IPUBOIUTD
IPUMEpPHI BKJIAJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
OO0BSICHEHHE TPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;
UCIIONb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOW >KU3HH IS
oOecrieyeHus: 0€30MAaCHOCTH NpH OOpallleHHMH C NpUOOpaMH M TEXHUYECKUMH
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 370POBbSI M COOTIOACHHUSI HOPM DKOJIOTHYECKOTO
NOBEJICHUS B OKpY’KaloLEeH cpejie; paboTaTh B TPYMIE C BHIIOJIHEHUEM Pa3IMYHbIX
COLIMAJIbHBIX POJIEH, MIAHUPOBATh PabOTy TPYIIbl, PAlMOHAIBHO PACIpPENEHATh
O0S3aHHOCTH W IUIAHUPOBATh JIEATEIbHOCTh B HECTaHAAPTHBIX CHUTYalLUsX,
aJIeKBaTHO OLICHUBATh BKJAJ KaXJOrO0 U3 YYACTHUKOB TPYIIBl B pELIECHHUE
paccMaTpuBaeMoM MPoOJIEMBI.

K xon1y oOyuenus B 11 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOLIUXCSl YMEHHUIA:

JEMOHCTPUPOBATh Ha IpUMEpax pPojb U MecTO (U3UKH B (HOpMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B NPAKTHUYECKOM AEATEIBbHOCTU JIFOIEH, LENOCTHOCTh U E€IUHCTBO
(bu3nYecKol KapTHHBl MHUpPA; YYUTHIBATh TPAHULBI MNPUMEHEHHUS HN3YYEHHBIX
(bu3MYeCcCKUX MOJENE: TOYEUHBbIH SJIEKTPUYECKUI 3apsjl, JIyd CBETa, TOUYEUYHBIN
HUCTOYHUK CBETA, sZ€pHAs MOJEIb aTOMA, HYKJIOHHAsE MOJIEJIb aTOMHOIO s/1pa IIPH
peleHny (pU3NYECKUX 3a/lay; pacro3HaBaTh (pU3MUECKHe sSBIICHUS (TPOLECCHI) U
OOBSICHATH MX Ha OCHOBE 3aKOHOB DJIEKTPOJUHAMHUKMA W KBAHTOBOM (DU3HKHU:
JIIEKTpUYECKass IPOBOJUMOCTb, TEILUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE
JNEWCTBUS TOKA, B3aUMOJCHCTBUE MArHUTOB, DJICKTPOMAarHUTHAas WHIYKIUA,
JNEWCTBUE MATHUTHOTO IIOJS HAa NPOBOJHHUK C TOKOM W JBIXKYLIMKCS 3apsn,
AIIEKTPOMArHUTHBIE KOJIEOAHMS U BOJIHBI, TPSIMOJIMHEMHOE paclpoOCTPaHEHUE CBETA,
OTpakeHue, npesjomiieHue, uHTepdepeHuns, qudpakuus U TOJsSpU3alMs CBETa,
nucnepcus cBera, poroannekrpuaeckuii 3hdext (hoToaddekr), cBeToBOE NaBieHue,
BO3HMKHOBEHHE JIMHEWYAaTOro CHEKTpa aroMa BOAOPOAA, €CTECTBEHHasA U
MCKYCCTBEHHAs! PaJUOAKTUBHOCTB; OIMCHIBATH H3YyYEHHBIE CBOMCTBA BEILECTBA
(37IEKTpUYECKHE, MAarHUTHBIE, ONTUYECKUE, DIIEKTPHUYECKYIOD MPOBOJUMOCTb



pa3IMYHBIX CpeJ]) M OJJIEKTPOMATHUTHBIE SIBIICEHUS (MPOLECCHI), HCIOIb3YS
bu3nuecKkue BEIUYUHBI: JJICKTPUUYECKUN 3apsij, CUiIa TOKa, JJIEKTPUUYECKOE
HalpsoKeHWE,  DJIEKTPUYECKOE  COMPOTHUBJIEHUME,  PA3HOCTh  MOTEHIMAJIOB,
ANEKTPOABUKYIIAs CUia, padoTa TOKa, MHIYKIIMS MAarHUTHOTO OJIs, cuila AmIiepa,
cuna JlopeHiia, MHIYKTUBHOCTh KaTYIIKW, SHEPTUS JJIEKTPUYECKOTO U MATHUTHOTO
noJieH, MepUo ¥ YacToTa KojeOaHui B KoeOaTeIbHOM KOHTYpE, 3aps/l U CUjia TOKa
B MPOIIECCE TAPMOHUYECKUX JIEKTPOMArHUTHBIX KOJieOaHui, OKYCHOE pacCTOsTHUE
U ONTHYECKas Cuja JIMH3bI, MPU ONMUCAHUU MPaBUIBLHO TPAKTOBATH (hU3HUECKHIA
CMBIC]I HCIOJNB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W EAUHUIIBI, YKa3bIBaTh
(b opMyIIbl, CBSA3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMUMUHY C IPYTUMH BEIUYMHAMM;

OMHUCHIBATh M3YYCHHBIE KBAHTOBBIC SIBJICHUS U TMPOLECCHI, HCIOIb3YS
bu3nYecKue BETUYHMHBL CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acTOTa CBETa, DHEPTUs U UMITYJIbC (POTOHA, MEPUO/] MOJypacnaga, SHEPrusi CBI3U
aTOMHBIX SIJIep, IMPU ONHUCAHWUU TPABWIBHO TPAKTOBaTh (PU3MYECKUNA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYCHHS] M EIUHUIIbI, YKa3blBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYI0 BEJIWYMHY C JPYTUMU BEJIMYMHAMU,
BBIYHCIIATh 3HAUCHHWE (U3MUECKOW BEJIUMYHMHBI, aHAIU3UPOBATH (HUMUYECKUE
MIPOLIECCHI U SBJICHUSI, UCTIONB3Ysl (PU3NUYECKHE 3aKOHBI U MPUHIUIBL: 3akoH OMma,
3aKOHBI MOCJIEAOBATEIILHOIO U MapajuIeIbHOIO COEIMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyns—JleHnna, 3aKOH 3JIEKTPOMArHUTHOW WHAYKIIUMU, 3aKOH MPSIMOJMHEHHOTO
pacrpoCTpaHEHHUs CBETAa, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMJICHUS CBETA,
ypaBHEeHHE OWHINTEeHHA s PoTodPdekTa, 3aKOH COXpPAHEHUS] IHEPTrUM, 3aKOH
COXpPaHEHHSI HMITYJIbCA, 3aKOH COXPAHEHUs »JJIEKTPUUYECKOrO 3apsja, 3aKOoH
COXpaHEHHSI MacCOBOTO YMCIIA, TOCTyJaThl bopa, 3aK0H paJOaKTUBHOIO pacnaja,
Py 3TOM pa3INyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOEe
BBIDOKEHHE W YCIOBUS (TpaHUIbl, O0OJACTH) TNPUMEHUMOCTH; OMPEACIATh
HaIpaBJICHUE BEKTOPA MHIYKIIMU MAarHUTHOTO MOJIsl TPOBOAHUKA

C TOKOM, CUJIbl AMriepa u cuiibl JIopeHna; CTpouTh U OMUCHIBATh U300paKeHuE,
CO37aBa€MO€ IUIOCKUM 3€PKaJIoM,

TOHKOW JIMH30M; BBIMOJTHATH DJKCIHEPUMEHTHI TIO HCCIENOBAHUIO (PU3NUYECKUX
SIBJICHWHA W TIPOIIECCOB C MCITOJIh30BAHUEM TIPSAMBIX U KOCBEHHBIX U3MEPCHUM: TIPH
3TOM (QopMyIUpOBaThH MpoOJeMy/3aady M THUIIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIJIOKEHHOTO OO0OpYIOBaHMS, TMPOBOAWTH OMBIT H
(GbOpMyIMpPOBaTh BBIBOJIBI; OCYIICCTBIISITH TPSIMbIE W KOCBCHHBIC HW3MEPCHHS
(bU3MYEeCKUX BEIWYWH, TIPU dTOM BBIOMPATh ONTUMAIBHBIN CIIOCOO U3MEPEHUS W
WCITIOJIb30BATh U3BECTHBIC METO bl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI; HCCIIEIOBATh
3aBUCUMOCTH (PU3MUECKUX BEIIMYUH C MCIIOJIH30BAHUEM MPSMBIX U3MEPEHUI: TIPH
9TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHUPOBATH pE3YyJIbTaThl IMOTYYECHHOU
3aBUCUMOCTH (PH3NYCCKUX BEIIMYMH B BUEC TaOIUI] M TPaHKOB, IeTIaTh BBIBOJIBI 1O
pe3ynbTaTaM HCCIEAOBaHMUs; COOMIONaTh MpaBuia O€30MacHOro Tpyaa Tpu
MPOBEICHUHM HWCCICAOBAaHUN B paMKax Y4eOHOro SKCIEpHMEHTa, Y4eOHO-



UCCIIENOBATENIbCKO M MPOEKTHOM  JNESATENBHOCTH C  HMCHOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB M J1a00paTOpHOro 000pYyI0BaHUS; peliaTh pacuETHbIC
3aJ]a4M C SBHO 33JIaHHOW (PU3NYECKON MOJEIBIO, UCTIONB3YS (PU3UUECKHUE 3aKOHBI U
MPUHIIMIIBI, HA OCHOBE aHalW3a yCIOBUS 3aJa4d BHIOMpPATh (PU3HUECKYI0 MOJEIb,
BBIICTISATh (U3NYECKUE BEIMUYMHBI U (POPMYIbI, HEOOXOAUMBIE Ui €€ pelieHus,
MIPOBOAUTD PACUETHI M OLICHUBATH PEAIbHOCTD MOJIYY€HHOTO 3HAUYCHUS (PU3HUUECKOM
BEJIMYMHBI, pelaTh  KA4eCTBEHHBbIE  3aJayd:  BBICTpAWBaTh  JIOTHYECKHU
HEMPOTUBOPEUYUBYIO LEMOYKY PACCYXKICHUW C OMOPOM HA H3YYECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABJICHUS;

WCITOJIB30BATh IPHU PEIICHUHU YICOHBIX 33]1a4 COBPEMEHHBIC HH()OPMAIMOHHBIC
TEXHOJIOTHH JIJISl TTOMCKA, CTPYKTYpHUPOBAHUS, WHTEPIPETAIMA U TPEICTABICHUS
y4eOHOH W Hay4YHO-TIONMYJISIpHOW WHMOpPMAIUU, TIOJYYCHHOH U3 pa3IndHBIX
HMCTOYHUKOB, KPUTUYECKH aHAJIHU3UPOBATh MOTydyaeMyro HH(popMaIuio; oObICHATh
MPUHITUIBI ACHCTBUS MAaIllWH, TPHUOOPOB M TEXHUYECKHX YCTPOWMCTB, pa3auvaTh
yCIIOBHSI WX O€30MMacHOTO HWCIIOJIh30BaHUS B IMOBCETHEBHON KU3HU, TPHUBOIUTH
MIPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTH;
HCIIOJIB30BaTh TEOPETHUYCCKUE 3HAHMSA 1O (PU3MKE B IOBCEIHEBHON >KU3HM JIJIs
obecricueHus: 0€30MACHOCTH TIPH OOpAIICHUH C MpUOOpaMU U TEXHHUUYECCKUMH
YCTPOMCTBAMH, JJIsI COXPAHEHUS 370POBbS U COOJIFOACHUS HOPM DKOJOTHUYECKOTO
MIOBEJICHHS B OKpYIKaroIIel cpesie; paboTaTh B IPYIINE C BBHITOIHEHUEM Pa3IunIHBIX
COIMAJIBHBIX POJICH, TJIaHUPOBATh PAOOTy TPYMIBI, PAMOHATHHO PACTIPEIACIISITH
00s3aHHOCTH W TUTAHWPOBATH JACATEIBPHOCTh B HECTAHIAPTHBIX CHUTYyaIlUsX,
aJICKBaTHO OIICHWBATh BKJAJ KaXKJIOTO W3 YYAaCTHUKOB TPYNIBI B PEIICHHE
paccMaTpuBaeMom MPOOJICMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne i/ HporpaMMbi Beero Konrpoubnbie | IIpakTnueckue oGpa3oBaTebHbIE
padoTshI padoThI pecypebi
Paznen 1. ®U3UKA U METOAbI HAYYHOI'O 110 3HAHUA
11 o ) bu6mmoreka [IOK
: W3UKa U METO/Ibl HAYYHOT'O ITO3HAHUS https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
21 K 5 bubmuorexa [JOK
' HHEMATHRA https://m.edsoo.ru/7f41bf72
29 7 bubmuoreka [JOK
' Hunamuia https://m.edsoo.ru/7f41bf72
23 3 6 1 1 bubmuorexa [JOK
' AKOHBT COXPAHCHHUA B MEXAHIIKE https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO JUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubnmoreka [JOK

TEeopuun

https://m.edsoo.ru/7f41bf72
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bubmuorexa [JOK

32 OCHOBBI TCPMOHHAMHKL 10 https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubnmoreka [JOK
' DazoBbIe IEPEXOIbI https://m.edsoo0.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
41 3 10 bubnunoreka LIOK
' JICKTpOCTaTiia https://m.edsoo.ru/7f41bf72
[TocTossHHBIN 2JIEKTPpUYECKU TOK. TOKH B bubnnorexa [JOK
4.2 12 https:
pa3IMYHBIX cpeaax ttps://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudpossbie)
Ne i/ IpOrpaMMET Beero KourpoJubnbie | IIpakTHyeckue 00pa3zoBaTelbHbIE
padoThI padoThI pecype
Paszpen 1. JIEKTPOIUHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnnoreka [JOK
1.1 11 1 3 https:
VHIYKIMS ttps://m.edso0.ru/7f41c97c
Hroro n o pazaeny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4eckue U 3JIEKTPOMarHuTHhIE bubmmoreka [JOK
2.1 KoseOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHn4ecKHe U dJIEKTPOMArHUTHBIE bubmuoreka [IOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bubmnoreka IIOK
2.3 Onrika 10 3 https://m.edsoo0.ru/7f41c97c
Uroro 1 o pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cIENMANIBHOM TeOpUn bu6muoreka [JOK
3.1 OTHOCUTEJIBHOCTH 4 1 https://m.edsoo.ru/7f41c97c
Uroro n o pazaeny 4

Pa3znesn 4. KBAHTOBAS ®PU3UKA
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bubnunorexa LIOK

4.1 DJIeMEHTHI KBAHTOBOU ONTUKH 6 https://m.edso0.ru/7f41c97¢
4.2 Crtpoenue aToma 4 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE PO 5 E\H6H_I/IOTeKa LoK
ttps://m.edsoo.ru/7f41c97c
Htoro 11 0 pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTP O®PU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTpOPU3UKU 7 ]?]I,;Ifn_HOTeKa LoK
ps://m.edsoo.ru/7f41c97c

Htoro 11 0 pazaeny 7
Paznen 6. OBOBIIAIOILIEE IOBTOPEHUE

6.1 Obobmatomee noBTOpeHHE 4 iﬁi?i/ﬁ.iﬁio%ﬁ??ﬂlcgk
Htoro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne T Jlara uudgposbie
e€Ma YpoKa
wn yp Beero KonTpoabubie | IlpakTuuyeckue S — 00pa3oBaTelbHbIE
padoThI padoTshI pecypes
®du3nka — HayKa 0 IpUpo/Ie.
H bu6mmoreka [IOK
ay4YHbIE METO/IbI TIO3HAHUS 1
https://m.edsoo.ru/ff0c32e2

OKPY>KaIOIIEer0 MUpPa
Posb 1 MectTo ¢uzuku B
($hOpMHPOBaHUH COBPEMEHHOM 1 Bu6morexa LIOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHbHOCTH JIFOIeH
MexaHuueckoe JBUKEHUE.
OTHOCHUTENBHOCTE MEXaHUYECKOTO 1 Bu6nmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE npsAMOSIMHENTHOE 1 bu6mmorexa [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOJIMHENHOE L bu6nmoreka [JOK
JIIBIKEHNE https://m.edsoo.ru/ff0c372e
CBoOoHOe majieHne. Y CKopeHue L bu6mmorexa [IOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc



https://m.edsoo.ru/ff0c32e2
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KpuBonuneliHoe 1BH>XEHUE.

bu6mmoreka [IOK

7 JIBr>keHne MaTepraibHON TOUKH T10
https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHOcuTenbHOCTH ["anumes. bubmumoreka [IOK
HNuepimanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ffOc3be8
[Tepssiii 3akoH HeroTOHA
Macca tena. Cuna. [Ipuniun
. bubnunoreka LIOK
9 CyInepro3uiuu cui. Bropoii 3akon
. https://m.edsoo.ru/ffOc3be8
HrproTona nist MaTepuanbHOM TOUKU
10 Tperuii 3akon HerotoHa nst bubnunoreka LIOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro taroreHus. Cumna
bubnunoreka LIOK
11 TsixecTH. [lepBas kocMuyeckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadduument tpenus.
bu6nunorexa LIOK
13 Cuiia cOnpOTUBIICHUS TIPU ABUKEHUU
https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WM ra3e
[TocTynarenbHOE U BpalaTelibHOE
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. Bbubnmorexa LIOK

MowmenT cuibl. Ilnedo cuiel. YcioBus
paBHOBECHS TBEPIOTO TEIIA

https://m.edsoo.ru/ffOc41a6
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15

Nmnynbc maTepuanbHOU TOYKH,
CUCTEMbI MaTepUAIbHBIX TOUEK.
Nmmnynbe cuiibl. 3aK0H COXpaHEHUs
uMITyJbca. PeakTuBHOE JIBUIKEHHE

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaGoTa 1 MOLIHOCTH CHJIBI.

Kunernueckast sHeprust MaTepuagbHON
Touku. Teopema 00 H3MEHEHUH
KMHETUYECKOW SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

ITorennuanbpHas OHCPI'Hs.

bubmuoreka [IOK

[ToTenuuanpHas SHEPTUsl YIPYro
ne(OpMUPOBAHHOMN MPY>KUHBL.
[ToTennmanpHas 3HEpPTHs TENa BOIU3N
MMOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ffOc461a

18

[ToreHnanbHble ¥ HEMOTCHIIMATBHBIC
cuiibl. CBs3b pabOTHI
HETIOTEHIIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON YHEPTHH CHCTEMBI TeIl.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

bubmmoteka IIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopatopHnas pabora

«UccnenoBanue cBsizu pabOTHI CHITHI C
M3MEHEHUEM MEXaHUYECKON IHEPTUn
TeJa Ha IPUMEpE PaCTSIKCHHS
PE3UHOBOTO KI'yTa»

20

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOXKEHHS
MOJIEKYJIIPHOKHHETHYECKOI TEOpHH.
Bpoynosckoe nsmwxkenue. Auddysus

bubnmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKECHUS U
B3aHMMOJICHCTBHS YaCcTHUI] BEIISCTBA.
Mogaenu cTpoeHus ra3oB, KUIAKOCTEN U
TBEPABIX TEJ

23

Macca monexyn. KonnyectBo
BemecTBa. [locTosstHHAs ABoraapo

24

TennoBoe paBHOBecue. Temneparypa
u e€ uzMmepenue. lllkana remreparyp

Lenbcus

25

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomtoTHas TeMIepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU
JBUKEHUS MOJIEKYJI. Y paBHEHHUE

MenpeneeBa-Knanelipona

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c511e

27

3axoH JlanpToHa. ['a30BbIE 3aKOHBI

28

JlaGopatopHnas pabora
«HMccienoBanne 3aBUCUMOCTH MEXIY
napameTpamMH COCTOSIHUS
Pa3pexeHHOT0 ra3za

29

M3onporiecchl B M€anbHOM ra3e u ux
rpaduyeckoe npeacTaBieHue

bubnunorexa LIOK
https://m.edsoo.ru/ff0c570e
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BuyTpennss sueprus
TEPMOJUHAMHYECKON CUCTEMBI U
criocoOsl e€ n3menenus. Konnyectso

bu6nuoreka [IOK

30
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrusl 0OJJHOATOMHOTO UJIEAIBHOTO
rasa
31 B bu6nunoreka LIOK
HpL TelTonepeati https://m.edsoo.ru/ff0c5c36
VY nenpHas TEIIOEMKOCTH BELLIECTBA.
32 KonnyecTBo TemoTs! npu Bubmiorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruonepenave. AnnabaTHbIN porecc
33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubmuoreka [IOK
MIPUMEHEHHUE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobOpatumocThb mporeccoB B bubnnorexa [JOK
npupoze. Bropoii 3akoH https://m.edso0.ru/ff0c6230
TEPMOIUHAMHUKHI
[Tpunun nevicreus u KT/ TenmoBoi bubnmorexa LIOK
35 MallUHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapnao u ero KIT/]
37 DKOJIOru4ecKue mpooIeMbl
TEII09HEPTETUKU
38 O6o0maromuii  ypok «MomnekynspHas bubnmoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
Kontponbras paboTa mo teme
39 «Monexymnsipaas ¢puzrka. OCHOBBI Bubmorexa HOK

TEPMOIAUHAMUKN>

https://m.edsoo.ru/ff0c6a50
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[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.

bubnunorexa LIOK

40 Vcnapere 1 kimerme https://m.eds00.ru/ff0c63b6
AGCOIIOTHAS M OTHOCUTEIbHAS
. bubmuorexa [IOK
41 BJI&JKHOCTB BO31yXa. Hacpinnennsrit
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
12 amopdHbIe Tena. AHU30TPOIHS Bbubmmorexa [IOK
CBOWCTB KpHUCTaJUIOB. Kujakue https://m.edso0.ru/ff0c65f0
Kpuctajuibl. COBpeMEHHbIE MaTEpHAIIbI
[InaBneHue M KpUCTATUIU3ALIMSL.
43 VY nenbHas TEmIOTa MJIaBICHUS bubmmorexa [OK
A ' https://m.edso0.ru/ff0c6708
Cybnumarnus
44 v 5 bubnunoreka LIOK
PABHCHHE TCIIOBOTO bajlanca https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tel. DIeKTPUUEeCKUI bubmuoreka [IOK
3apsan. JlBa BuJa 3JIEKTPUYECKUX https://m.edsoo.ru/ffOc6bcc
3apsioB
[IpoBOIHMKH, TUDTIEKTPUKH U
bu6mmoteka IIOK
46 MOJIYTIPOBOJTHUKH. 3aKOH COXPaHEHUS
https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO0 3apsiaa
B3aumogeiicTBue 3apsaioB. 3aKkoH
. . bubnuorexa [IOK
47 Kynona. To4euHbIi 37I€KTPHIECKHUI

3apsi

https://m.edsoo.ru/ffOc6ced
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Hanpsk€HHOCTD 3J€KTPUUYECKOTO
nosis. [lpunHnun cynepno3uuuu

bub6nmoreka [IOK

48 .
BJIEKTPUYECKUX MoJeu. JInnuu https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
Pabota cuit 3eKTpoCTaTHIECKOTO
bubnunoreka LIOK
49 noxad. ITorennuan. PazHocTh
https://m.edsoo.ru/ff0c6f00
MOTEHIINATI0B
[IpoBOHUKY U TUATIEKTPUKU B
bubnunoreka LIOK
50 3JIEKTPOCTATUYECKOM I10JIE.
https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi IpOHUIIAEMOCTh
51 3 . X bubnunoreka LIOK
JICKTPOCMKOCTD. ROHACHCATOP https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH IIJIOCKOTO
bubnuoreka [IOK
52 KOHJIEHCAaTOpa. DHEPTUs 3apsHKEHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopatopHnas pabora "M3mepenue
NEKTPOEMKOCTH KOHJIeHcaTopa"
[IpuHIMIT NENCTBUS U IPUMEHEHNE
" KOH/JIEHCAaTOPOB, KOIMPOBAIBHOTO

anmapara, CTpyHHOT0 pUHTEPA.

DneKTpocTaTUYeCKas 3alluTa.

3a3emIleHue AJIeKTPOIpruOOpPOB

55

DIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
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Cuna toka. Hanpspxenue.
Conporusnenue. 3akon Oma aJist
y4acTKa 1enu

56

[TocnemoBarenbHOE, APALICIBHOE,

CMCHIAaHHOC COCANHECHUE ITPOBOAHHUKOB.

Jlaboparopuas padota «3yueHue
CMEIIAHHOTO COCTUHCHHMSI

PE3UCTOPOB»

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
Toka. 3akoH Jlxoyins-Jlenua

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 TOJIHOM (3aMKHYTO )
anexTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M13mepenune D/IC ucTouHuKa TOKa U
€ro BHYTPEHHETO CONIPOTUBIICHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHas IPOBOAUMOCTb TBEPABIX
METaJUIOB. 3aBUCHUMOCTh
COIIPOTUBIIEHUS] METAJIIOB OT
TeMmeparypbl. CBEpXIIPOBOANMOCTh

60

DNEeKTpUUECKUN TOK B BaKyyMe.

CBoliCcTBa 3JIEKTPOHHBIX ITY4YKOB

61

[TonynpoBoIHUKH, UX COOCTBEHHAs U

IIpUMECHas MPOBOAUMOCTh. CBOMCTBA
p—~n-niepexoaa. IlomynpoBogHUKOBBIE
npubopsI

bubnunorexa LIOK
https://m.edsoo.ru/ff0c84ae
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DNEeKTPUUECKUN TOK B pacTBOpax U
62 pacrmiaBax 3JeKTPOJIUTOB. Bu6morexa IIOK
1
DNEeKTPONIUTHYECKAs JUCCOLIUALIHSL. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUH TOK B ra3ax.
CamocTosATeNbHbIN U Bu6anoreka LIOK
63 HECAMOCTOSITENbHBIN pa3psa. MoaHus. 1 https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuueckue nprudopsl U
64 YCTPOMCTBA U UX MPAKTUUECKOE 1 bubnuoreka [{OK
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
65 Oo6o06maromuii ypok L bubmmorexa [JOK
«INEKTPOLMHAMUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no teme
66 «Qnekrpoctaruka. [TocTosHHBIM L bubmoreka [JOK
JIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
Pa3NUYHBIX CpEaax»
67 PesepsHblil ypok. KontponbsHas padota 1 bubmuoteka [IOK
1o Teme "DIeKTpoaguHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PezepBHblil ypok. O0oO0maronmii ypok L bubmmoreka HOK
o reMaM 10 kacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68
I[MPOT'PAMME
11 KJIIACC
Ne Tema ypoka KosmmuecTso yacos Jara
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n/n H3YYeHHsI | JJIeKTPOHHbIE
B Kontpoabubie | IlpakTuueckue uudposbie
cero
padoTh padoTsI o0pa3oBaTe/ibHbIE
pecypchl
[TocTostHHBIE MATHUTHI U X
B3auMo/eiicTBiue. MarHUTHOE IOJIE. 1 Bbubmmorexa [IOK
Bexrop MarHuTHON MHAYKIMU. JInHUK https://m.edso0.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTHO€E 1oJI€ MPOBOJIHHUKA C
ToKoM. OnbIT Dpcresa. L Bu6amnoreka LIOK
B3auMoielicTBIE TPOBOTHIKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaboparopHas padota «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.
Jla6oparopHas pabora «Mccnenosanne 1 1 Bubmrorexa [IOK
JIEHCTBHS TIOCTOSTHHOTO MarHuTa Ha https://m.edsoo.ru/ff0c9ac0
pPaMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO ITOJIS Ha
JBUKYILYIOCS 3apsKEHHYIO YaCTHUILY. . Bu6miorexa IIOK

Cuna Jlopennia. PaGoTa cuitbr

Jlopenua

https://m.edsoo.ru/ff0c9df4
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DnekTpoMarHuTHas HHAYKIus. [loTok
BEKTOpa MarHuTHOM uHAyKIuu. J1C
WHJYKIHAU. 3aKOH 3JIEKTPOMArHUTHOM

nHaykuuu Papanes

JlaboparopHas pabota «Mccrnenoanue
SIBJICHUS DJIEKTPOMArHUTHOU
UHAYKIIAN»

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTB. SIBIEHUE
camouHaykiuu. 9JIC caMOMHAYKIINH.
DHeprusi MarHuTHOTO NOJIsL KaTYILIKH C
TOKOM. DJIEKTPOMArHUTHOE 110JIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa u ux
NPUMEHEHHUE: TTOCTOSTHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, SJIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHI],
WHIYKIIMOHHAs MeYb

10

Ob6o6maromuit ~ ypok  «MarautHoe
nose. DIeKTPOMarHUTHAS HHAYKIHSD)

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padora no teme
«MarauTHoe I110J1€e.

SHCKTPOMaFHI/ITHaH HHAYKOHUA»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKHE
koseOanus. 'apMoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHM.

[IpeBparnienue snepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06
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13

JlaboparopHas pabota «MccrnenoBanue
3aBUCUMOCTH MEPUOJA MAJIBIX
Kosie0aHul Tpy3a Ha HUTH OT JIJTUHBI
HUTHU U MAcCChl Tpy3a»

14

Konebarenbublit koHTYp. CBOOOIHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

OJICKTPOMAardiuTHBIC KoJIeOaHHs B
nacaJlbHOM KoJIe0aTeIbHOM KOHTYPC.
AmnHanorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMH KOJICOaHUSIMHU

15

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJICATIBHOM
K0J1e0aTeIbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBieHue o 3aTyXaroIUX
KoJieOaHusX. BbIHYXIeHHbIE
MexaHuueckue kKojiebanus. Pesonanc.
BI)IHY)K)ICHHBIG SHGKTpOMaFHI/ITHBIe
KoaeOaHus

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

ITepemenHbIi TOK. CHHYCOUAANBHBIN
MePEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICUCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U
HaIpsHKEHUs

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpanrcdopmarop. [IponssoscTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU
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19

Y CTpoicTBO U MPAKTUUYECKOE
MPUMEHEHHUE AJIEKTPUUECKOr0 3BOHKA,
reHeparopa NepeEMEHHOr0 TOKa, JTMHHUI
aJIeKTponepeaay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynbTypa ncnosb3oBanus
AJIEKTPO3HEPIUU B NOBCEHEBHOM
KU3HU

21

MexaHnueckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb
pacripoCcTpaHEHHs U JIMHA BOJIHEI.
[Toniepeunbie U MPOIOJILHBIE BOTHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CxopocTb 3ByKa. [ poMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKka

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcccOc

23

ONEeKTPOMarHUTHbBIE BOJIHBL, UX
CBOMCTBA U cKOpocTh. [kana
3JIEKTPOMArHUTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIHAIIB paTuOCBA3U U
TeneBuieHus. Passurue cpencrs
cBs3u. Paguonokanus

25

KontponbHas padota «Konebanus u
BOJTHBD

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

26

[IpsamonuHEHOE pacIpOCTpaHEHUE
CBETa B OJIHOPOJHOM Cpejie.

Toueunslii ICTOUHUK cBeTa. JIyd cBeTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd350
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OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS

27 cBera. [locTpoenne n3o0paxkeHuit B Bubmorexa IIOK
https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3€pKaje
[Ipenomienue ceera. IlonHoe
BHYTpEHHee oTpakeHue. [Ipenenbubiit Bbu6mnorexa LIOK
28
YTOJI TOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKeHUS
29 JlaGopatopnast pabora «M3mepeHue bubnuorexa [JOK
MoKa3aTelisi MPEeJIOMJICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [Moctpoenne n300paxeHuid B bubmmoreka [JOK
nuH3e. Popmysa TOHKOM JIMH3BL. https://m.edsoo.ru/ffOcddle
YBenuyeHue JIMH3bI
JlaboparopHas pabota «lccrnenoBanue
31 CBOMCTB M300paKCHUH B JIMH3AX)
Hucnepcus cBeta. Cll0)KHBIN COCTaB
39 6emnoro csera. Lser. JlaboparopHas
pabota «HabmroaeHue nucnepcuu
CBETa»
33 Wntepdepenuus ceta. Audpaxius bubnnoreka [JOK
ceta. JluppakuronHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
TMonsipu3anus cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue NpudOpsI U yCTPOCTBa U

YCIIOBUSA UX 0e30macHoro MMPUMCHCHUA
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['paHuIbl TPUMEHUMOCTH
KJlaccuueckoi MexanukH. [loctymnarel

bu6mmoreka [IOK

36 .
CIIELIMATIbHOM TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIIEHOCTH
OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH.
bubmuoreka [JOK
37 3ame1JIeHne BpEMEHH U COKpAIlEHUE
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus v UMNYJIbC PEISITUBUCTCKOM
. bubmuorexa [JOK
38 yacTulbl. CBSI3b MACChI C SHEPTHUEH U
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHUS MTOKOS
KonTponbnas pabota «OnTuka.
. bu6mmoreka [IOK
39 OCHOBBI CrIelIMAIBHON TEOPUHU
https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIEHOCTH)
®otonbl. Dopmyna [1nanka. DHeprus bubnnoreka [JOK
40 U UMIYNIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIET0BaHNE
41 dororppekra. OnbiTh A. T Bubmorexa [IOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexra. YpaBHeHnE
42 DitHmreitHa s hoTtodrddexra. bubmuorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
Janenne ceera. OnbiTol I1. H.
. bu6mmorexa [IOK
43 Jle6eneBa. XuMudeckoe neiicTBre

CBETa

https://m.edsoo.ru/ff0d04a6
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TexHuueckue yCcTpoucTBa u
MIPAKTUYECKOEe PUMEHEHHE!

44 ¢dorosnemenT, HoTOAATUHK,
CoOJTHEYHast OaTapesi, CBETO IO/
4 Penrenue 3amau mo teMe «DJIE€MEHTEI bubmuoreka [JOK
5 KBAaHTOBOU OIITHKH) https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnbITE
bub6anorexa LIOK
46 Pesepdopna mo paccessHuro o-4acTwil. nommoreka L
https://m.edsoo.ru/ff0d091a
[Imanerapnas Mozenb aroMa
bub6anorexa LIOK
47 [Tocrynarer bopa . H
https://m.edsoo.ru/ff0dOafa
Wznyuenue u norioiieHue GOTOHOB
48 [IpU [EPEX0/i€ aTOMA C OJTHOTO YPOBHS bubnnorexa LIOK
o https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Ipyroi. Buabpl ciekTpoB
BoaHoBbIe cBOlicTBa yacTull. BoiaHEBI
49 ne bpoia. KopnyckynsipHOBOITHOBOM Bubmorexa IIOK
ftyanusm. CrioHTaHHOE i https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIyY€HHE
OTKpbITHE PAITMOAKTUBHOCTU. OTBITHI
50 Pesepdopna mo onpenenenuto cocraBa bubnnorexa LIOK
e e— https://m.edsoo.ru/ffod0fd2
CgoiicTBa anbda-, 6era-,
51 ramMmmausiydeHus. Biausinue

pPaaAOaKTUBHOCTH Ha KUBBIC
OpTraHHU3MBbI



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2

52

OTKpBITHE TPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacmar.

ONEKTPOHHBIN U NO3UTPOHHBIN
Oerapacnan. 'aMma-u3inyyeHue

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

53

DHeprus CBS3U HYKJIOHOB B SIIpE.

SlnepHble peakiuu. S nepHbIA peakTop.

[Tpo6iemMbl, epCEeKTUBBIL,
9KOJIOTHYECKHUE ACIEKTHI AIEPHOMN
SHEPTeTUKHU

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

54

OnemeHTapHble YacTULbl. OTKpBITHE
Oo3UTpOoHA. MeToabl HaOIOACHUS U
PETUCTPALIMU HIEMEHTAPHbBIX YaCTHII.
Kpyrusni cron «®@yHaaMeHTanbHbIE
B3auMoaencTBusa. ETMHCTBO
(bu3nYECKOIl KapTUHBI MUPa»

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

55

Bup 3Bé3nHoro neba. Co3Be3aus,
SApKHE 3BE3/bl, IIIAHETHI, UX BUANMOE
nBrxenne. CojIHEUHAs cucTeMa

56

Comnure. ComHeuHas aKTUBHOCTb.

Ucrounuk sueprun CoHIla U 3BE3NT

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKHU. 3BE3/IBI TIIaBHOU
MOCIe0BAaTEIbHOCTU. BHYTpeHHEE
cTpoenue 3BE311. CoBpeMeHHBIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
spoimroni CoHIIa U 3BE3]



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

58

Muneunsiii [lyte — Hama 'anakTuka.
[Tonoxenue n aBmxenne CosHua B
lNanmaxrtuke. ['anmaktuku. YEpHbIE NBIPHI
B sAJlpax rajJakTUK

59

Bcenennas. Pa3zberanue raiakTuk.
Teopust bosbiioro B3peIiBa.
PenukroBoe uznyyeHue.

Meraranaktuka

60

Hepemennsie mpo0ieMbl aCTPOHOMUU

61

Kontponbnas pabora  «DnemMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

O6o6maromuit ypok. Poib ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ATUYECKOH cdhepax NesaTeTbHOCTH
YyeJioBeKa

63

O6oOmatomuii ypok. Pors u mecto
(U3HUKN U aCTPOHOMHH B

COBPEMEHHOM HAYYHOU KapTUHE MUpPA

64

Ob6o6maromuit ypok. Poib
¢du3ndeckoil Teopun B GoOpMUPOBaAHUU
npeCcTaBiIeHu 0 HPU3NIECKO
KapTHHE MHpa




O6o06matomuii ypok. Mecto
(GU3UYECKON KapTUHBI MUpa B 001IIEM
65 PSLY COBPEMEHHBIX
€CTECTBCHHOHAYYHBIX TIPEICTABICHUN
0 MPUpPOE

66 PesepBHBI ypoKk. MarHuTHOE 10JI€.
DIEKTPOMAarHuTHas MHIYKIHS

PesepBublil ypok. Ontuka. OCHOBBI
67 CIielIMaIbHON TEOPUH
OTHOCHUTEIIbHOCTH

Pesepnniit ypok. KBantoBas ¢usuka.
68 DNeMEeHTBl aCTPOHOMUU U

acTpou3uKu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






