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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1o ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro OOILEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOXKEHUN M TpeOOBaHUN K pe3yJibTaTaM
OCBOEHHMSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammel, npeacraBieHHbix B OI'OC
COQO, a Takxke c¢ yuérom denepanbHOll pabodeid MporpaMMbl BOCTIIHTAHHS H
KOHIIENIIMK TpernoaaBaHus ydyeOHoro mpenmera «Pusnka» B 00pa30BaTEIbHbBIX
OpraHu3aIuaX Poccutickon Oenepanuu, pean3yIoIMnX OCHOBHBIE
oOpa3oBarebHbIE MPOTPAMMBI.

Conmepxanue mnporpamMmbl 10 (U3MKE HAmpaBiIeHO Ha (QOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromuxcsialO—11 kmaccoB mpwu
o0yuyeHuu ux ¢u3uke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBerctByeT TpeboBanusim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METAlpeJIMETHBIM pe3yJbTaTaM
oOyueHus, a TaK)K€ YUYMTHIBAET HEOOXOJUMOCTb peaTu3alUl MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €CTEeCTBEHHO-HAyYHbIMU Y4YeOHBIMH TmpeaMmeTamu. B Heit
ONPEIENSIIOTCS OCHOBHBIE LIETU M3Y4YeHHs] (PM3MKM HAa YPOBHE CPEIHEro OOIIEro
o0pa3oBaHMsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (DU3HMKHU: JTUYHOCTHBIE,
MeTarnpeIMeTHbIE, IPEeIMETHbIE (Ha 0230BOM YPOBHE).

[Iporpamma no gu3uke BKIIOYAET:

o IUIaHUPYEMbIE pe3yibTaTbl OCBOCHUS Kypca (Qu3Mku Ha 0a30BOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIE PE3YJIBTATHI 110 F0JIaM 00YUYEHUS;

o cofiepkanue yuyeOHoro npeamera «Ousukay 1mo rogam 00y4eHus.

dusuka Kak Hayka O HamOosee OOUIMX 3aKOHaX NPUPOJIbl, BBICTyHas B
KauecTBe y4eOHOro mpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHMI 00 okpyskaromeM mupe. [lIkonbHbIA Kype pU3NKH — CHCTEMOOOPa3yOIIHA
JJI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NUYECKHE 3aKOHbI
JeXaT B OCHOBE IIPOLECCOB U SBJICHUM, H3ydaeMbIX XHMHEW, OuoJIOTHEH,
¢uzuyeckorr reorpaduerd u acTpoHomueil. Mcmonp3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUUM  ONpelNeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4eHMsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOWCTBAMM W JPYTHX.
N3yyenue (PuU3MKM BHOCHT OCHOBHOW BKJAJ B (OpMUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarommxcsa, B (OPMUPOBAHHE YMEHUN NPUMEHSThH
HAYYHBI METOJI TO3HAHMSI IPU BBIOJIHEHUU UMH Y4EOHBIX UCCIIEJOBAHUM.

B ocHoBy Kkypca ¢u3mku a8 YpoBHsSI CpenHero oOmiero oo0pa3oBaHUS
MOJIOKEH pA UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak TMPUHLUIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCeX pa3ziesioB (PU3MKU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (HU3UKA
o0beMHEH BOKPYr (Qu3MUecKux Teopui. Begymum B Kypce sBIseTCs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanusanuss mnpeanonaraeT HMCIOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIHAa (DU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢bu3uKkn ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKUMH MTPOOTIEMaMH.

Hoess npuknaonoii  nanpasnennocmu. Kypc ¢dusukum mpeamnosiaraer
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPHUIIOKCHHIM
M3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyercss MOCPEACTBOM BBEICHHUS DJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX OJKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHUKUA M TEXHOJOTHUW, a TaKKe OOCYXICHUS
po0JieM paliOHAIBHOTO MPUPOIOTIONB30BAHMS M YKOJIOTMUECKONW 0€30MacHOCTH.

CrepxHEBBIMH JJIEMEHTaMH Kypca (pM3MKM Ha ypOBHE CpEIHETro OOIIero
oOpa3oBaHus SBIAIOTCS (pU3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpe MOCTPOCHUSI (PU3UUYECKON TEOPUHU, POIH (PYH/IaAMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX  MPEJACTABICHUSAX O MPUPOJE, TpaHHUIaxX
MPUMEHUMOCTH TCOPUH, IS ONUCAHWUS €CTECTBCHHO-HAYyYHBIX SBICHUH U
MIPOIIECCOB).

CucTeMHO-JesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yercs Mpex]ie
BCEro 3a CU€T OpPraHMu3alliy SKCIEPUMEHTAIBHON NEATENbHOCTH O00YYaroluXcsl.
Jlns  6a3oBOro ypoBHS Kypca (PU3MKH — OTO HCIOJIb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpBIE B IporpamMme mno (pusnke oObeIMHEHBI B OOMIMH CIIMCOK YYCHHYECKUX
NpakTUYeCKUX paboT. BhiieneHrne B yka3aHHOM IepedHe JIabopaTOpHBIX PadoT,
OPOBOAMMBIX [ KOHTPOJSI M OIIGHKH, OCYIIECTBISETCS  yYaCTHHUKAMU
00pa3oBaTEIBLHOIO TMpolecca MCXOJd M3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dTomM obecrnieumBaeTcss  OBJIAJICHHUE
OOyYarONIMMHUCS YMEHHUSIMU TPOBOJIUTh KOCBEHHbBIE H3MEPEHHUs, HCCIEIOBAHUS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH U TIOCTAHOBKY OIBITOB 10 TIPOBEPKE
MPEI0KEHHBIX TUTIOTE3.

bonpmioe BHUMaHWE yAENSETCS PEHICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3amay. [Ipu 3TOM AJig pacu€THBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJaHHON (PU3MYEeCKON MOJIETbIO, TO3BOJISAIONINE TPUMEHATh U3YUYSHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjesia Kypca, TaK W WHTETPUPYs 3HAHUS W3
pasHbIX pa3zesoB. /{15 KayecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIIOTCS 3aJaHUs Ha
0oOBsSICHEHHE TPOTECKaHUS (U3MUYECKHX SBJICHUH M IPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyroiue BbIOOpa (U3WUECKOW MOJenu MJisi CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECIIEUeHHI0 Y4YeOHOTO Ipolrecca 0a30BbIi ypOBEHb Kypca
(bU3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJIKEH U3y4aThCsl B YCIOBUSIX
MpPEeMETHOrO0 KaOuHeTa (U3WKK WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAy4YHOro IMkia. B kabunere pu3uku MOMKHO OBITH
HeoOXxoauMoe J1abopaTopHoe OOOpyJOBaHUE [JIsi BBIMOJHEHHUS YKa3aHHBIX B
mporpaMme 1o U3NKE YICHHYECKHX MPAKTHYECKHX Pa0dO0T U JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
MPUHITUIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOCCICYHMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (GU3WKE KIFYEBBIX JIEMOHCTpAIuil s
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SBJICHUW ©  TPOLECCOB, OMIHUPUYECKUX M|
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTtopHoe 00OpyJIOBaHUE Il YUYEHUUECKUX MPAKTUYECKUX padoT
dbopMupyeTCcs B BUAE TEMAaTHYCCKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydalomwuxcs. TemMaTH4eCKue KOMIUICKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITh MOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOpUil.

OCHOBHBIMHU TIENIIMH U3y4eHUS (PU3KUKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

o dbopMHpoBaHUE MHTEpECa M CTPEMIICHHs] 00yJaronuuxcsi K HAy4HOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYaJIbHBIX W  TBOPYECKUX
CITOCOOHOCTEH;

o pa3BUTHE TMPEACTABICHHMM O HAaydyHOM METOJ€ TO3HAHUA U
(hopMHpOBaHUE UCCIIEIOBATEIHLCKOTO OTHOIICHHSI K OKPYKAIOIIUM SBIICHUSIM;

o (dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa M3ydCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

o dbopMHpOBaHUE YMEHUH OOBICHATH SBJICHUS C HCIOJIb30BAHHEM
(bU3UYeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

o dbopMupoBaHUE IPEACTABICHUN O pOJIH (PU3UKH IS PA3BUTHUS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHnre ATUX 1enel 00ecreunBaeTcsl pelieHueM CIIeAyIomnX 3a1a4 B
nporiecce u3yueHus Kypca GU3uKi Ha YPOBHE CpeITHEro o0Iero oopa3oBaHus:



o NpuOOpETeHNE  CHCTEMBbl 3HAHWM 00  o0mmx  (U3UYecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUsIX, BKIIOYAS MEXaHHUKY, MOJICKYISIPHYIO
(bU3HKY, STEKTPOTMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPODU3HUKY;

o dbopMHpOBaHWEe YMEHUN TNPUMEHSTh TEOPETHUYECKUE 3HAHUS IS
00bsiCHEHUS (PU3MYECKUX SIBICHUW B TPHUPOAEC WU ISl MPUHSTHUS MPAKTHUYECKUX
pELIEHUN B IOBCEAHEBHOW )KU3HU;

o OCBOCHHE CIIOCOOOB pEUIEHUs Pa3juYHbIX 337a4 C SIBHO 3aJaHHOU
¢bu3nyuecKkoil MOJENbI0, 3a/lay, MOAPAa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3/IaHHE
(uzmyecKol MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1a4H;

o MOHMMAaHUE (PU3UYECKUX OCHOB U MPUHIIUIIOB JEHCTBUS TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTHYECKHX MPOLECCOB, UX BIUSAHUS HA OKPYKAIOIIYIO CPEY;

o OBJaJICHUE  METOJIaMH  CaMOCTOSITEJIbHOTO  IUIAHUPOBAaHUS U
MpOBEeNICHUSI  (PU3NYECKUX  DKCIICPUMEHTOB, aHaJIW3a M  HHTEPIPETAIluN
uHGOpMAIINH, OTIPEICIICHUS TOCTOBEPHOCTH MOMYUYEHHOTO PE3YIbTaTa;

o CO3JaHMe  YCIOBUM  JJI1  Pa3BUTHS  YMEHHH  MPOEKTHO-
HCCIIEN0BATEIBCKOM, TBOPUECKOMN AEATEITbHOCTH.

Ha wu3yuenne ¢usuku (06a30BbII ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus orBoauTcsl36 vacos: B10 kimacce —68 yacos (2 vaca B Henenmo), B11

Kjacce —68 yacoB (2 yaca B HEJEIO).
COJEP)KAHME OBYUEHUS

10 KUIACC

Paznenl. ®u3uka u MeTOAbI HAYYHOT O MIO3HAHUS

®uszuka — Hayka o mnpuponae. HayuHblie MeTOAbl MO3HAHUSA OKPYKAOIIETO
mupa. Poib 3KkcnepuMeHTa W TEOPUHM B MOPOLECCE TMO3HAHUS PUPOIBI.
DKCIEpUMEHT B (PUBHKE.

MopnenupoBanue (GU3MUECKUX SBIEHUN M mporeccoB. HayuHble TUMOTE3bI.
dusnyecKkrue 3aKOHbI M TEOPUHU. [’ paHUIBI TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
IIpyHIMT COOTBETCTBHS.

Ponp m mecTto ¢uszuku B GOpMUPOBAHUU COBPEMEHHOW HAYYHOW KapTUHBI
MUpa, B IPAKTUYECKOHN AEATEIbHOCTHU JIFOJICH.

Jlemoncmpayuu

AHnasioroBele ¥ I1U(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3znen2. Mexanuka

Temal. Kunemamuka

Mexannueckoe aBHkeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBHIKCHUA.
Cuctema otcué€ra. TpaekTopus.



Ilepemerienne, CKOpoCTh (CpeaHsE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHHUE MaTepUajJbHOM TOYKHM, HUX IPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeleHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsSIMOJUHEWHOE JBIkKeHue. ['paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPE€HHUS, NYyTH U NEPEMEIICHUS
MaTepuaJbHON TOUYKU OT BPEMEHH.

CBoOoaHOE TasieHre. Y CKOpeHre CBOOOIHOTO MaICHUSI.

KpuBonmnaennoe  nBukeHue. J[BHKeHHWE  MaTepuallbHOW  TOYKM 11O
OKPY>KHOCTH C MOCTOSSHHOW MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopoctk. [lepron u yacrora obparnienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA W TMPAKTUUECKOE NPUMEHEHHUE: CIUIOMETP,
JBH)KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIC NTEPEaaUH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTUK
JIBUKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3peKEHHOM INPOCTPAHCTBE.

HaGmronenue aBukeHUs Tena, OPOLIEHHOTO IMMOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenune yckopeHusi CBOOOIHOTO MaICHHUS.

Hanpasnenue ckopocTu pu ABUXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3yyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBbIO ONPEIEICHUSI MTHOBEHHOU
CKOpPOCTH.

HUccnenoBanne COOTHOLIEHHS MEXAY NYTAMH, INPOMACHHBIMU TEJIOM 32
NOCJIEIOBATENIbHBIE PABHBIE IPOMEXYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JIBH)KEHUM C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne nBUKEHN IapyKa B BA3KOU JKUIKOCTH.

N3yuenue aBuxkeHUs Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema?l. /lunamuka

[Ipynuun  otHocutrenbHOCTH  ['anmumnesd. IlepBeit  3axkoH  HeroToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akon HbroToHa
IUTIsl MaTepuaabHOM Touku. TpeTuit 3akoH HproToHA 119 MaTepUalbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia TtsoxectH. llepas kocmuueckas
CKOpOCTb.

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



Tpenue. Buasl TpeHus (mokosi, CKoJIbkeHUs1, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOIBKEHHS U cujia TpeHus nokos. Koadduiment tpeHus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH WU Ta3e.

[TocTtynarenbHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CuJlbl OTHOCUTEIBHO OcH BpauleHus. llnedo cunbl. YcioBus
paBHOBECUS TBEPIIOTO TEIA.

TexHudyeckne yCTpPOWCTBA M NPAKTUUYECKOE MPUMEHEHHUE: TMOIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne UHEPLIUH.

CpaBHeHHE MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHiL.

3aBUCUMOCTh CUJIBI YIIPYTOCTU OT AeOpMaliui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBecUs TBEPAOTO Tesa. Buasl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3yuyenue aBmxeHUs1 OpycKa 10 HAKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTA CHJI YIIPYTOCTH, BO3HHKAIOIINX B MPYXUHE U
pPE3UHOBOM 00pasiie, OT X AehopMaIiii.

HccnenoBanne yciloBHM pPaBHOBECHS TBEPAOTO TEJNA, HUMEIOLMIETO OCh
BpAILICHUA.

Tema3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmiynbc MarepuaibHOM TOUYKHM (Tela), CUCTEMbl MaTEPHAIbHBIX TOYEK.
Nmnynbe cuiibl M1 U3MEHEHUE HMIYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeaktuBHOE NBUXKEHUE.

PaGoTa cusibl. MOIITHOCTD CHJTBI.

Kunernueckasi »Heprusi MarepualibHOW TOuYku. Teopema 00 HU3MEHEHHH
KUHETUYECKOU DHEPTUM.

[ToTrenunanbHas SHEPrusl. [ToTenuuanbHas SHEPIUs yIOpyro
nebopMUpOBaHHON  TpykuHbI.  [loTeHIManpHas  dSHEprus Tena  BOJU3HU
NOBEPXHOCTH 3€MJIH.

[loTeHunanpHble W HENmOTeHIUalbHble  Ccwibl.  CBsS3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJI C M3MEHCHUEM MEXAHWYECKOM HSHEPrUU CHCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.



TexHnueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIIED,
PYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexoa MOTEeHIIMATBLHON YHEPTUU B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomul

N3yueHnue aOCOJIIOTHO HEYNPYTroro yjaapa ¢ MNOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

WccnenoBanuie cBsi3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEpPIruu
TeJa Ha MPUMepe PACTSHKEHUSI PE3MHOBOIO KIyTa.

Pa3znen3. MoaexkyasipHas ¢pu3suka 1 TEpMOAUHAMHUKA

Temal. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKONM TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Jduddysusa. Xapaktep ABUKEHUS H
B3aMMOJECUCTBUS 4YacTUI[ BellecTBa. Moaenu CTpOEHUs Tras30B, XKUJIKOCTEU H
TBEPJBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoOjeneil. Macca u
pa3mepsl MoJekysl. KonunyectBo BemectBa. [locTosiHHas ABoraapo.

TemmoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remmneparyp
Llenbcus.

Mopnens  unpeanpHOoro rasza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpHM HJEaNbHOTO ra3a. AOCONIOTHas TemIeparypa Kak Mmepa
CpellHEe KWHETUYECKOM SHEpPruM TEIUIOBOro JBIKEeHMs dvacTuil rasza. lllkana
temneparyp KensBuna. ['azoBbeie 3akoHBI. YpaBHeHue MennaeneeBa—KiamnenpoHa.
3akoH JlanbToHa. M30mponeccel B UACAIBHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mnpeacTaBieHUE H3OIMPOIIECCOB: H30TEPMa, H30X0pa,
nzo0bapa.

TexHuueckre yCTpPOHMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTNHEHUM.

OmnbiTel 10 MU PYy3UN KUAKOCTEH U ra30B.

Monens 6pOyHOBCKOTO ABUKECHHUS.

Mogens onbita LTepHa.

OnpIThI, JTIOKa3bIBAIOIIIHE CYILLIECTBOBAaHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUSL.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOIY AABIEHUS ra3a Ha CTEHKH COCyJa.



OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHUS HACAIBHOTO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHMI
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema2. Ocnosvl mepmooOuHaAMuKu

TepMmoarHamuueckas cucrema. BHYTpEHHsI SHEPTHUS TEPMOJIWHAMUYECKOU
CUCTEMBI U c11oco0bl e€ n3meHeHusi. KonuyecTBo TerioTsl u padorta. BHyTpenuss
SHEpPrusi  OAHOATOMHOTO  HJeaJbHOro  rasa. Buapsl  Temionepeaayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3IyUYeHHE. Y JeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEMIIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOJIUHAMUKHU.
[IpuMeHeHue mepBOro 3akoHa TEPMOJMHAMHUKH K u3ompolneccam. ['paduueckas
MHTEpHpeTanns padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTtuMocTh Mpo1eccoB B MpUpPO/Ie.

TennoBpie  MamuHbl.  [IpyHOUIBI ~ [EWCTBUS  TEIUIOBBIX  MAlIWH.
[IpeoOpazoBanusi ’HEpPrUM B TEIJIOBbIX MamuHax. KoadduiuueHt moae3Horo
nevctBus TerioBodM Mammubl. [ukn KapHo u ero xo3d@uimeHT Mmojae3Horo
JEHCTBUSA. DKOJIOTUUECKHE MPOOIEMBI TETUIOPHEPTETUKH.

TexHudyeckne yCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTellb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHJAUIIUOHED.

Jemoncmpayuu

W3meHeHne BHYTpPEHHEW JHEPruu Teja NpPH COBEPIICHUU PaOOTHI: BHUIET
npoOku u3 OyTBHUIKM TOJ JEHCTBUEM CXKAaTOro BO3JyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BUI€OAEMOHCTpAIs).

N3MmeHenne BHyTpeHHEN SHEpruu (TeMIiepaTyphbl) Teaa MpH TeIlonepeaaye.

OnpiT MO anuabaTHOMY paCHIUPEHHIO BO3ayXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3mepeHne yaenbHOl TEMI0EMKOCTH.

Tema3. Azpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoont

[TapooOpazoBanue u kKoHneHcarus. Mcnapenue u kunenue. AOCONIOTHAS U
OTHOCUTEJIbHAsA BJIAXHOCTh BO3ayxa. HaceimeHHsli map. YjaenbHas TeEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATyphl KATIEHUS OT JIaBJICHHUS.



Teépmoe Teno. Kpucranmnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaiioB. JKunkue kpucrtamisl. CoBpeMeHHble MaTepuanbl. llnaBiaeHue wu
KpUCTaJTU3aIs. Y IeJbHasl TerioTa miaBienus. Cyonumanusi.

VYpaBHeHuE TEMI0BOTO OanaHca.

TexHuueckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOIYUYEHUSI COBPEMEHHBIX MaTE€pUaJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUHU.

Crioco0bl U3MEPEHUS BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIaBJICHUS! KPUCTAINTIMYECKOTO BEIIECTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nend. JiekTpoauHaMHKA

Temal. Inekmpocmamuka

OnekTpu3auus Teld. OJEKTpUYEeCKHil 3apsan. JBa BHAA BIEKTPUUYECKUX
3apsaoB. [IpOBOAHUKM, OUAJIEKTPUKU W MOJYNPOBOJHUKUA. 3aKOH COXPaHECHUS
3JIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH KynoHa. ToueuHbIN 3JIEKTPUUYECKUM 3apsi.
Onektpuueckoe mone. Hanpsyk€HHOCTh 3nekTpuyeckoro mnons. [IpuHnun
CYIEPIO3ULIAMN DIIEKTPUUYECKUX TMOJIEH. JIMHUM HANpPSKEHHOCTH DJIEKTPUYECKOTO
TOJISL.

Pabora cmm  amekTpocratrmdeckoro  mossl.  Ilorennman.  PasHocTh
noTeHUUanoB. [IpOBOAHMKM U JOHMAJIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlvanekTpuyeckas NpOHULAEMOCTb.

DNeKTpoEMKOCTh. KoHeHcaTop. DAEKTPOEMKOCTh MIOCKOIO0 KOHJAEHCATOPA.
DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

TexHu4yeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOIL,
ANEKTPOMETP, DIJICKTPOCTATHUECKAsl 3alllUTa, 3a3eMJICHUE JJIEKTPOIPUOOPOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN aNnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y IPUHIUIL IEUCTBUS DIEKTPOMETPA.

BzaumopenicTBre HA3NEKTPU30BAHHBIX TEII.

DIIEKTPUUECKOE TOJIE 3aPSKECHHBIX TEIL.

IIpoBOIHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuyecKas 3amuTa.

JIM3IIEKTPUKH B AJIEKTPOCTATUUECKOM MOJIE.
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3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLAAU
IJIACTUH, PACCTOSIHUSA MEXKAY HUMH U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema?. Ilocmoannwiit 31ekmpuyeckuii mok. Toku é paznuunplx cpedax

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUA DJIEKTPUUECKOIO TOKA.
Uctounuku Toka. Cuna toka. [I0CTOAHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE COIMPOTUBJIEHUE. Y IEIBHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaJlIEIbHOE, CMEIIAHHOE COEIMHEHHNE IIPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTb
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIKYILAA CHJIA WU BHYTPEHHEE CONMPOTUBJIECHUWE HMCTOYHHKA TOKA.
3akoH Oma a1 oNHOM (3aMKHYTOM) 3JIeKTpuyeckoi nenu. Kopotkoe 3aMmbIKkaHue.

OJIEKTPOHHAsT ~ IPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DIEKTPUYECKUN TOK B BakyyMme. CBOWCTBA JIEKTPOHHBIX ITyYKOB.

[ToxynpoBOIHUKWY. CobcTBeHHas 17} IpUMECHAs IIPOBOIMMOCTh
MOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoa. [1omynpoBoJHUKOBBIE TPUOOPBHI.

DOnexkTpuyeckuidi TOK B pacTBOpax M pacIulaBax  3JEKTPOJMUTOB.
DIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DJIEKTpUUYECKUM TOK B Tra3zax. CamMOCTOATENbHBIH M HECAMOCTOSTEIbHBIN
pa3psa. Monnus. [Ina3zma.

TexHudyeckne yCTpOWCTBA M IPAKTUYECKOE MNPUMEHEHHE: aMIIEpMETP,
BOJILTMETP, pEOCTaT, HWCTOYHHUKH TOKA, OJJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIH JHO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, NOTYPOBOAHUKOBBIN THO, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKa U HaIPSKEHHUSL.

3aBUCHUMOCTb COINPOTUBIICHUS HWIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOI0 CEUYECHMS U MaTepHraa.

CMmelnaHHOE COEIMHEHNE MTPOBOIHUKOB.

[IpssMoe wu3MepeHHue dIEKTPOJABIXKYIIEH cuiibl. KOpoTkoe 3ambIKaHHE
raJlbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCUMOCTB COIIPOTHUBIIEHUS METAIIIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

NckpoBoii pa3psa M IpOBOAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.
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Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3ydeHne cMemaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenre 3JIeKTPOJBMKYILEH CUJIbl MCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COMPOTHUBJIEHUS.

Habmronenue a5ekTpoiunsa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B0 Kiacce oCylIecTBISETCS C
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
Ounonoruu, XuMuu, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvle nowsimusi, CBSI3aHHbIE C M3YUYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, TuUmoresa, (u3nMyeckas BEIMYMHA, 3aKOH,
TeOpHsl, HAOIIOAEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUMW, JWHEWHas (yHKIHS,
napabosna, runep6oia, ux rpauKyd U CBOMCTBA, TPUTOHOMETpUUYECKHE (QYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIUHU HA OCH KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanndyeckoe JBHKEHUE B XKUBOW mpupojae, Auddysusi, ocMoc,
TEIJIO00MEH KUBBIX OPraHU3MOB (BUBI TEIIONEpEeNadyH, TEIUIOBOE PaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BEUIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAs Macca, TEIJIOBBIE CBOICTBA TBEPIBIX TEN, XKUIKOCTEH U
ra3oB, DJEKTPUYECKUE CBOWCTBA METAIJIOB, JJIEKTPOJIUTHYECKAs HCCOLMALMS,
rajibBaHUKa.

l'eocpacghus: BNaxXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JABMKEHUN C HCMHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpPEHHUS] B TEXHUKE, MOJUIMIIHUKHU, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W Jpyrue), JABUTATE]Ib BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBON XOJIOAUIBHUK, KOHAUIIUOHEP, TEXHOJIOTHUU
MOJYYEHHUS] COBPEMEHHBIX MATEpUAJIOB, B TOM UYHCI€ HAHOMAaTEepUalOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPHUOOPOB,

KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHAIPEBATEIbHBIE npuodopkl,
AIEKTPOOCBETUTENBHBIE IPUOOPHI, ralbBaHUKA.
11 KITACC

Pa3nend. JjaekTpoauHaMHKA
Tema3. Macnummnoe noe. IneKmpoMazHUMHAA UHOYKUUA
IloctostHHBIE  MarHUTHL.  B3aumMojelcTBHE  NOCTOSHHBIX ~ MAarHMTOB.
MarautHoe mone. Bekrop MarmuTHOM wHaykuuu. I[IpuHnoun cynepno3unun
MAarHUTHBIX MMOJIeH. JIMHMM MAarHUTHOM WHIAYKUMW. KapTWHa JIMHUM MarHUTHOW
WHTyKIIUH TOJIsI IOCTOSIHHBIX MAarHUTOB.
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MarnutHoe T0JIe TPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUHA
MAarHMTHOTO MOJIA JIJWHHOTO NPSIMOTO MPOBOJHUMKA U 3aMKHYTOIO KOJBLEBOTO
MPOBOJIHHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanumoaeiicTBue npoBOHUKOB €
TOKOM.

Cunia Amnepa, €€ MOAyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HallpaBlieHHE. J[BHKEHUE 3apsiKEHHON YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJje. PaGoTa cuisl Jlopenna.

SIBieHne NEKTpOMAarHUTHOM HMHAYKOUU. [lOTOK BEKTOpa MarHUTHOMN
MHIYKIUU. OJIEKTPOJABIKYIIAA CWIa MWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykunu dapanes.

BuxpeBoe »snexkTpuyeckoe IMojie. IJIEKTPOABUXKYIIAs CUJIa WHIYKIUMA B
MIPOBOJTHHUKE, IBUAKYIIEMCS TOCTYIIATEIILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBIIEHME CaMOMHIAYKLUHMH. OJEKTPOABMKYLIAs CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHudyeckne YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: IOCTOSHHbIC
MArHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHUILl, UHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MArHUTHBIM TIOJIEM.

JIvHUY MHIYKIIMA MAarHUTHOTO TIOJISL.

B3aumopernicTBre 1ByX NpOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBiieHME ANEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBIXKYILEH CHIIBI UHAYKIHUHA OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBiieHME CAMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA MOCTOSTHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHON MHIYKIWH.

Pa3znens. KoJsiebanusi 1 BOJIHBI
Temal. MexanuuecKkue u 31eKMpPOMAZHUNIHbLE KOJ1e0AHUA
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Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMUYECKHE  KoJieOaHUSI.
['apmonunyeckue konebGanus. [lepuon, vacrora, ammiutyaa U ¢asza KojeOaHUM.
IIpyXrHHBIN MasATHUK. MaTremMaTM4eCKU MasTHUK. YPaBHEHHE TapMOHUYECKUX
koJjiebanuii. [IpeBpailienre HEPrun Npu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
UJCAIbHOM KOJeOaTebHOM KOHType. AHAJOTUs MEXKIYy MEXaHUYECKUMH W
ANEKTPOMAarHUTHIMU KojeObanusimu. dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPrUU B UJCATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aTyXarolux KojaeOaHuaX. BeIHYK/I€HHbIE MEXaHUYECKHE
kosiebanus. Pesonanc. BeiHy X I€HHbIE 3JIEKTPOMATrHUTHBIE KOJIEOAHNS.

Ilepemennpiii TOK. CHHYCOMAAQIBbHBIM NEPEMEHHbIA TOK. MOIIHOCTH
MEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ W JEHCTBYIOIEEC 3HAYEHUE CHJIBI TOKa H
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaada U NOTPEOIICHUE DIECKTPUUECKOM
AHEPruU. DKOJOTUYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
UCITIOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHON KU3HU.

TexHuueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHEHHE: DJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJieOATeNbHOW CHUCTEMBI (MPY>KUHHBIA WIIH
MaTeMaTU4eCKU MasiTHUK).

HaoOmronenne 3aryxaromux KojaeOaHuH.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habnronenue pezonanca.

CBOOOIHBIE DIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANIPSDKEHUSI OT BPEMEHH) IS
AIIEKTPOMATrHUTHBIX KOJIEOAHUIA.

Pe3oHaHnc mpu MOCIENOBAaTEIbHOM COCIWHEHUU PE3UCTOPA, KaTYLIKH
MHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUY 3JIEKTPONEPEIAUN.

Yuenuueckuii sxcnepumenm, nabopamopusie padomol

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJEOaHWI Ipy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanre NEPEMEHHOI0 TOKa B LEMA W3 IOCIEI0BATEIIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema?2. MexanuuecKkue u 31eKmpoOMaAzHUNHbBLE 60IHbL

Mexanuueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss M JUIMHA BOJHBL. IlomepeyHble W MPOJOJIBHBIE BOJIHBIL.
WNurtepdepenius u Auppakuus MEXaHUYECKUX BOJIH.
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3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemMOp 3ByKa.

DONEKTPOMArHUTHBIE BOJHBI. Y CIOBHUS M3IYyYEHHS AJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoit BosnHe. CBoMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPETOMIICHUE, NoJspu3aius, Audpakius,
unTepdepenius. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[IIkana >7E€KTPOMArHUTHBIX BOJIH. [[puMeHEHUE 3IEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBA3U U TeNeBUACHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyecknue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJbTPA3BYKOBasg IMArHOCTMKAa B TEXHUKE W MEIMIMHE, pajap,
paguonpUEMHUK, TEIEBU30p, aHTeHHA, Teneon, CBYU-neys.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTPaHEHUE MTONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kone06mromeecst Te10 Kak HCTOYHUK 3BYKa.

HaOnronenue otpakeHust U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJON H
4acTOTOM KoseOaHUM.

UccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHue,
npesioMIIeHHE, Mospu3anus, AUppaKiys, HHTephepeHITHs.

Tema3. Onmuka

I'eomerpuueckass onrtuka. lIpsMoiMHENHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpeae. JIyd cBera. ToueuHbId ICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI OoTpaxkeHusi cBeTa. [locTpoenue nzoOpaxkeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcust ceeta. CinoxHbIi coctaB 6enoro cera. L{Ber.

ColOuparomie U pacceuBarome JauH3bL. ToHkas mauH3a. DOKyCcHOE
pacCTOsIHME W ONTHYECKas cuja TOHKOM nuH3bL. llocTpoeHune m300pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBEITUYECHUE,
JlaBaeMOe€ JINH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass ontuka. HWurtepdepenmus cBera. KorepeHTHblE HWCTOYHUKH.
VYcnoBuss HaOMIONEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(EpEeHIHMOHHOM
KapTHHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.
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Hudpaknus cBeta. JudpakimoHHas pemérka. YClIoBHEe HaOIIOACHUS
[JIaBHBIX ~MAaKCHMyMOB TIpU  TAJEHUU MOHOXPOMATHYECKOrO CBeTa Ha
TU(PaKIIUOHHYIO PEHIETKY.

Ilonspuzanus ceera.

TexHuyeckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: OYKH, JyIa,
¢doToanmapar, TPOEKIIMOHHBINA ammapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE paclpOCTpPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTuyeckue mpuodopkI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBOIA.

HccnenoBanre cBOMCTB M300paKEHUM B JIMH3AX.

Mopenu MUKpOCKOIIa, TeJIecKomna.

Habmronenune natepdepeHnm cBera.

Habmronenune nudpakiuu ceera.

HaOnronenue nucnepcuu cBera.

[Tonydenue ciekTpa ¢ MOMOUILIO MPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIMIbIO JUGPAKIIUOHHON PEIIETKY.

HabGnronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepenue nokazaresns npeaoMIeHUs CTeKIIa.

UccnenoBanrie cBOMCTB M300paKeHUM B JTMH3AX.

Habmronenue aucnepcuu cBera.

Pa3nes6. OcHOBBI cielHAJIBbHOM TEOPUH OTHOCHTEIbHOCTH

I'panuupl  PUMEHMMOCTHM  KJIacCMYecKoM  mexaHuku.  [locTynatsl
CHEIUATbHOM TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOMAYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIIbHOCTH DUHIIITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU M COKpAllCHHE
JUTUHBI.

DHeprusi 1 UMITYJIbC PEIITUBUCTCKON YaCTHUIIbI.

CBs13b MaccChl ¢ SHEPrued U UMIYJIHLCOM PEISITUBUCTCKOM YaCTHUIIBI. DHEPIrus
MTOKOSI.

Paznen7. KBantoBas ¢pusuka

Temal. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u s3Hepruu GOTOHA C €ro YaCTOTOW. DHEeprus
Y UMITYJIbC (POTOHA.

Otkpeitre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dbotorpdexra. YpaBuenue DuHmTeitHa st poTodpdexra. «KpacHas rpanuna»
dhoroaddexra.
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HaBnenue ceeta. OnbiTel I1. H. JIeGenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHudyeckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHE: (POTOIJIEMEHT,
(doToaTUMK, COJTHEUHAs Oarapes, CBETOAUO/I.

Jlemoncmpayuu

®doTor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEITHET0 (poToddekTa.

Cseroamon.

Conneunas Oatapest.

Tema?2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopnia 1mo paccesHUO o -4acTHII.
[lmanerapnas momens aroma. lloctynatel bopa. M3nydenme u mornoiieHue
(GOTOHOB TpU TEpPexo/ie aToMa C OJHOTO YPOBHS SHEPrUM Ha JApyrou. Bujsi
cnekTpoB. CHEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BousiHoBeie cBoiicTBa yactull. Bomusl ne bpoins. KopnyckylisipHO-BOJTHOBOM
Iy AJTA3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHUE.

TexHu4yeckne yCTPOMCTBA W MPAKTHUYECKOE NPUMEHEHHE: CHEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), a3ep, KBAHTOBBIN KOMIBIOTEDP.

Jemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue muHeNYaThIX CIEKTPOB U3TyUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Habmronenue nuHeitgaToro crekTpa.

Tema3. Amomnoe a0po

DKCIIEPUMEHTBI, JOKAa3bIBAIOIINE CJIOKHOCTh CTpOCHUs sapa. OTKpeITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHwio  cocTaBa
paanoakTUBHOTO u3nydyeHus. CoiictBa anbda-, Oera-, TaMma-U3IyUYEHUS.
Brnusinne paagnoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeWTpoHa. HykionHas monens siapa I'eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tomnsl.

Anbba-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIA OeTa-pacnan. [amma-
M3JIlyyeHre. 3aKOH paJuoakTUBHOTO pacraja.

DHeprusi CBs3H HyKJIOHOB B siape. AnepHbie cuiibl. [ledekT maccsl sapa.

SAnepHble peakuuu. Jlenenue u CUHTE3 sSIEP.

Anepusiii peaktop. Tepmosnepubiii cunTe3. [IpobGiieMbl M NEPCHEKTUBBI
SICPHOMN YHEPTETUKU. DKOJOTUUECKUE ACTIEKTHI SIICPHON IHEPTETUKHU.
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DneMeHTapHble YacTUllbl. OTKPBITUE MTO3UTPOHA.

MeTonbl HAOIIOICHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaabHbIe B3auMOoJieicTBUS. EAMHCTBO (pr3nueckoil KapTUHBI MUpa.

TexHudyeckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: NO3UMETP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

HccnenoBanne TpeKOB 4acTHIL (10 TOTOBBIM GoTorpadusim).

Pa3znen8. JiaemMeHTHI aCTPOHOMHUM U ACTPOPU3MKH

DTtanel pa3BUTHUS aCTpOHOMUU. [IpuKiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3pmHoro neba. Co3Be3mms, sSpKue 3BE3MbI, IIAHETHI, WX BUIUMOC
IBUYKECHHE.

Conneynas cucrema.

Comune. ConHeuHass akTUBHOCThb. Mctounuk sHeprunm CoyiHIA W 3BE3I.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHEKTpaJibHbIA KJlacc —
CBETHUMOCTB». 3BE3NIbI IJIABHOM IMOCIEA0BATEIbHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» Ui 3BE3] TJIABHOM IIOCJIENOBATEIBHOCTU. BHYyTpEeHHEE CTpOoeHHUE
3B€37. COBpEMEHHBIEC NMPEACTABIECHUS O MPOUCXOXKACHUU U 3Bomonnu ConHIa u
3BE3/1. DTambl )KU3HU 3BE3.

Muneunbiii I[lyTe — nHama [Nanaktuka. Ilonoxxkenue u nuxenue CoJiHIa B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. UEpHBIE ABIPHL B sApax
rajgakTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa66ia. Pazoeranue ramakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3ITyUeHUE.

Macmrabnas ctpykrypa Beenennoit. Metaranakruka.

Hepeménnnle mpobsieMbl aCTPOHOMUHU.

Yuenuueckue nabnrooenus

HabGmronenus: HeBOOpYXKEHHBIM TJ1a30M C MCIOJIB30BAHHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JJIsI OTIpeIeNICHUs TOJIOKEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Aus1 CEBEPHOTO MOJIyIIAPHUS U IPKUE 3BE3MBI.

Hab6mronenus B Teneckon Jlynsl, minanet, Mueuynoro [lyru.

O600maroee NOBTOPEeHUE

Ponpr ¢u3ukm W acTpOHOMUHM B JKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU cepax AesTeNbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOUW HAyYHON KapTHUHE MHpPA, POJIb PU3UUECKON TEOPHUH
B (OpPMHUpPOBAHWUU TPEJCTABICHUNA O (U3HUECKOW KapTUHE MHUpPA, MECTO
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(bu3HYecKoil KapTUHBI MUpPaA B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
NPEACTABICHUNA O IPUPOJIE.

MexxnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs Bl1 kiacce ocyliecTBisercs C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CH C KypCcaMHM MaTEMAaTHKH,
OHOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAay4YHOIO
MO3HAHUS: SIBJICHHE, HAy4HbIM (hakT, runoresa, (u3Myeckas BEJIMYMHA, 3aKOH,
TEOpUsi, HAOIIOJIEHNE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE.

Mamemamuka: pelleHHE CUCTEMbl YpPAaBHEHUH, TPUTOHOMETPHUYECKHE
(yHKIIMU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPBI M MX IMPOEKIMH HA OCU KOOPAMHAT, CJIO0KEHHUE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIUH, TPU3HAKK TOJ00US TPEYTrOJHHUKOB,
oTpeJesieHHe IUIOIIAIN TIOCKUX QUryp v 00bEMa Tell.

buonocus: »nexTpudeckue SIBICHUS B JKUBOM MpHUpOJE, KojeOaTelbHbIC
JIBVO)KEHUSI B JKMBOW MPUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paJnaly Ha )KUBbIE OPraHU3MBL.

Xumus: cTpO€HHE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPalIbHBIN
aHau3.

l'eoepaghua: wmarHWTHBIE TIONMIOCA 3€MJIM, 3QJIeKM MArHUTHBIX Py,
(dboToCchEMKA 3eMHOM TOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICEHUH.

Texnonocus: NWUHUAMU DJIEKTPOIEpENAd, TEHEPATOpP MEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATENb, WHAYKLIHUOHHAs II€Yb, Pajap, PAAUONPUEMHHUK, TEIECBU30D,
anTteHHa, TeiaedoH, CBY-meub, NMPOCKIMOHHBIA aIlmapar, BOJOKOHHAs OITHKA,
coJiHeyHas barapes.

INJMIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOT'PAMMUBI 11O

OU3UKE HA YPOBHE CPEJHEI'O OBLHEI'O OBPA30OBAHUA

OcBoenue yueOHOro mnpenvera «@Du3nMka» Ha YpPOBHE CpPEIHETrO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIKHO OOECIEUUTh TOCTHUKEHUE CIETYOUTUX

JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3YJIbTAaTOB.
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS yueOHOTO npeameTa « ODu3nKay JOJKHBI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIUXCS PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpWCHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
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OMbITA U OMbITA ACSATEILHOCTU B MPOLIECCE peaau3allid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEJIbHOW JIEATEIIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaxx1aHCKOro BOCIIMTAHMS:

o c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TO3UIIMU OO0YyYaromIerocs Kak
AKTUBHOTO U OTBETCTBEHHOI'O YJIeHA POCCUNCKOTO OOIIeCTBa;

o MIPUHATHE TPAAUIIMOHHBIX OOIIEYETOBEYECKNX TYMAHUCTHYECKUX U
JEMOKPATUYECKUX IIEHHOCTEH;

o FOTOBHOCTh BECTHM COBMECTHYIO JICITEIIbHOCTH B  HHTEpEcax
IPaXKJIaHCKOTO OOIIECTBA, y4acTBOBATh B CaMOYINPABJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluy;

o YMEHHE B3aUMOJEHCTBOBaTh C COIMAIbHBIMU HWHCTUTyTaMU B
COOTBETCTBHH C UX (YHKIUSIMHU U HA3HAUCHHUEM;

o TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

. c(OPMHPOBAHHOCTh  POCCHUUCKOW TPAKIAHCKOW  HUIACHTUYHOCTH,
MaTpUOTU3MA;

o LIEHHOCTHOE  OTHOUIEHWE K  TOCYJapCTBEHHbIM  CHMBOJIaM,
JTOCTHKEHUSM POCCUICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

° c(hopMHUPOBAHHOCTH HPaBCTBEHHOTO CO3HAHUS, ATUYECKOTO
MOBEACHMUS,
° CIIOCOOHOCTh OILICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC

pelieHus, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YyuCie B AEATEIbHOCTU YUEHOTO;

o OCO3HaHHE JIMYHOTO BKJIAa B IOCTPOCHHUE YCTONYMBOTO OYAYIIETO;

4) 3cTEeTHYeCKOr0 BOCIIUTAHUSA:

o ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs AICTETUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO PUNUECKON HAYKE;

5) Tpy10BOr0 BOCIIMTAHMS:

o WHTEpEC K pasIuyHbIM chepam MpoPeCcCHOHATIEHON JesATEeIbHOCTH, B
TOM YHCJI€ CBSI3AHHBIM C (PU3MKOM M TEXHHKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM
BBIOOp Oyayiiel npodeccuu U peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHbI;

o TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO W CaMOOOpa3OBaHUIO B
00JacTH (PU3HUKHU Ha NPOTSKEHUU BCEH KU3HU;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMSA:

o c(hopMUPOBAHHOCTH HKOJIOTUYECKOM KYJBTYPBHI, OCO3HAHHE
TJI00AIBHOTO XapaKTepa KOJIOTUUECKHUX MPOOIeMm;

. IUIAHUPOBAHKE W OCYILECTBIICHUE JICMCTBUI B OKPY>KAIOIIEH cpelie Ha
OCHOBE 3HAHUS LIEJIeH YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA,
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o paCIIMpPEHHUE ONBITA JEATEIBHOCTH JKOJIOTMYECKON HalpaBIEHHOCTH
Ha OCHOBE UMEIOIINXCS 3HAaHUU 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

o c(OpMUPOBAHHOCTD MHUPOBO33pEHU, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI (PU3NUECKON HAYKH;

o OCO3HaHUE IIEHHOCTH HaYYHOMU AESITeIbHOCTH, TOTOBHOCTh B IIPOLIECCE
U3ydyeHuss  (U3MKU  OCYLIECTBISATh  NPOEKTHYIO U HCCIEA0BaTEIbCKYIO

NEATENIbHOCTh UHAMBUYAJIbHO U B IPYIIIIE.
METANNPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHBbIE y4eOHbIE NeHCTBUS

ba3zoBble 1oruyeckue AecTBuA:

®  CaMOCTOSITENIbHO (OPMYIHPOBAaTh M aKTyalM3HpPOBaTh MpoldiieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

®  ONpenemsTh LETU ACSITeIbHOCTH, 33/1aBaTh NapaMeTPhbl U KPUTEPUH UX
JTOCTUKEHUS;

®  BBIIBISITH 3aKOHOMEPHOCTH W MPOTHBOPEYHUS B PACCMATPUBAEMBIX
(U3HYECKUX SABJICHUSIX;

e  paszpabaThiBaTh IUJIaH pEIIEHHs MpoOJeMbl C Y4YETOM aHaau3a
UMEIOIINXCS MaTEPUAJIBHBIX M HEMATEPUaJIbHBIX PECYPCOB;

®  BHOCHTb KOPPEKTHBBI B J€ATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE
pE3yNbTATOB LIEJSIM, OLIEHUBATh PUCKHU MTOCJIEICTBUI I€ATEIbHOCTH;

®  KOOPAMHHPOBATb W BBINOJHATH pabOTy B YCIOBUSAX pPEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOCHCTBUS;

e  pa3BHUBaTh KpPEATUBHOE MBIIUICHUE TMPH PEHICHUH KU3HEHHBIX
npooieM.

ba3oBble uccienoBaTeabcKHe 1eHCTBUSA:

®  BIAJETh HAYYHOM TEPMHUHOJOTHEW, KIIOYEBBIMU MOHATUSAMU U
METOAAMH (PU3NYECKON HAYKU;

®  BIAJETh HAaBbIKAMH Yy4€OHO-HCCIEAOBATEIbCKOM W  NPOEKTHOU
NEATETbHOCTY B 007acTh  (PU3HKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB PELICHUS 3a/1a4 (PU3NYECKOrO COJIEepKaHus,
NPUMEHEHUIO Pa3IMYHbIX METOJOB IIO3HAHUS;

e  BJIAACTh BUJAMM JACSATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €r0
MHTEPHpETalUU, NPeoOpa3oBaHUI0O W MNPUMEHEHHMIO B PA3JIMYHBIX YUYEOHBIX
CUTYalMsIX, B TOM YHCJIE TP CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTH (PU3UKY;

®  BBUBISITH INPUYMHHO-CICACTBEHHBIE CBSI3UM M AKTYaJIM3HPOBATH
3ajlayy, BBIJIBUIaTh THUIOTE3y €€ pelIeHUs, HaxOJIUTh AapryMEeHTbl JUIs
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JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUM, 3a/JaBaTh MapaMeTpbl W KPUTEPUU
peleHus;

®  AHAIM3HWPOBATH IMOJYYCHHBIC B XOJ€ PEIICHHUS 3a7add pPe3yibTaThl,
KPUTUYECKHU OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

®  CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a7a4ul B 00pa30BaTEIbHON
JESATEIHHOCTH, B TOM YHCIIE TIPH U3yUeHUN (DU3UKH;

®  1aBaTh OIEHKY HOBBIM CUTYaIlUSIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

®  yMeTh MEPEHOCHTHh 3HAHUSA MO (U3UKE B MPAKTUYECKYIO 00JIacTh
KHU3HEICATEIHHOCTH;

®  yMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIACTEH;

®  BBIIBHTaTh HOBBIC HJCH, MpeAJiaraTh OPUTHHAIBHBIE TIOIXOIbI WU
pEIICHHS;

®  CTaBUTh NPOONEMBI U 3aJaud, JOIMYCKAIOIINE aJIbTEPHATUBHBIC
pEIICHHS.

Pabora c nungopmanmeii:

®  BIAJETh HABbIKAMHM  TONy4YeHUs  HHPoOpManuu  (PU3NIECKOTO
COJICp)KaHUSI M3 HCTOYHHKOB PA3HBIX THIIOB, CAMOCTOSTEIBHO OCYIICCTBIISITH
MOWCK, aHAJIW3, CUCTEMAaTH3AIMI0 M WHTEPIPETAN0 MHPOPMAINK Pa3TUIHBIX
BUJIOB U ()OPM TIPEICTABICHIUS;

®  OIICHUBATH JIOCTOBEPHOCTH HH(MOPMAITNH;

®  UCIOJB30BaTh CPEACTBA MH(POPMAIIMOHHBIX M KOMMYHUKAIIHOHHBIX
TEXHOJIOTHHA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIMOHHBIX
3aa4 ¢ coOJoieHueM TpeOOBaHMM HProHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUCHBI, peCcypcocOepexeHusi, TMPaBOBBIX M OTHYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€301MacHOCTH;

®  CO3/1aBaTh TEKCTHI (PU3MUECKOTO COMCPIKAHUS B PA3IMUHBIX (hopMaTax
c yudéroM Ha3HaueHHs UWHGOOpPMAIMU U 1IE€JIEBOM ayJUTOPUHU, BHIOUpAs
ONTHMAJIbHYI0 (OPMY MPECTaBICHUS U BU3YyaTU3aIIHH.

KoMMyHHuKAaTHBHBIE YHHBepPcaJIbHbIE YUeOHbI€e 1elicTBHUS:

®  OCyHIECTBIIATh OOIIEHWE HAa YypoKax (U3WKKM W BO BHEYPOUHOU
TeSITENHbHOCTH;

®  pacrno3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CHUTyallud M CMST4aTh
KOH(DITUKTHI;

e  pa3BEPHYTO MW JIOTMYHO W3JIaraTh CBOIO TOYKY 3pEHHUS C
UCTIOJIH30BAaHUEM SI3LIKOBBIX CPE/ICTB;

® TIOHMMaTh ¥  WCIOJB30BaTh TMPEUMYIIESCTBA KOMAaHIHOH W
UHAUBUIYATbHON paOOThI;
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e  BHIOMpaTh TEMATHKy M METOAbl COBMECTHBIX JECUCTBUUA C YYETOM
OOIIUX UHTEPECOB U BO3MOKHOCTEH KaXKJIOTO UJieHA KOJIJICKTUBRA;

®  [IpPUHUMATHh II€IM COBMECTHOM JESTEIbHOCTH, OPraHU30BLIBATH U
KOOPJAMHHUPOBATh JCHUCTBUS MNO €€ JNOCTUKEHUIO: COCTAaBJIATH IUIAH JICHCTBHIA,
pacnpenensiTh PO C Y4ETOM MHEHMM YYaCTHMKOB, OOCYKIATh PE3yJIbTaThl
COBMECTHOM paboThI;

®  OIICHMBATh KaY€CTBO CBOETO BKJAJa M KaXJIOr0 YYaCTHHKA KOMAaHJIbI
B OOIIIMI pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

e  [pemjiaraTh HOBBIE MPOEKTHI, OLICHUBATH WUJIEU C TMO3UIIUHU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

®  OCYIIECTBJISITh TO3UTUBHOE CTPATETHMUECKOE MOBEJACHUE B PA3IMUHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PeryisiTuBHbBIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

®  CaMOCTOSITEBHO OCYILIECTBIIATh MO3HABATENbHYIO JEATEIBbHOCTH B
obmactu (PU3UKK W  aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U
(dhopmynpoBaTh COOCTBEHHBIE 33/1a4K;

®  CaMOCTOSITETbHO  COCTABJISATh IUIAH  pEHIeHUs  Pacy€THBIX U
KQueCTBEHHBIX 3aJlay, IUIaH BBIMOJHEHUS MPAKTUYECKONW paboThl C Y4€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHIA,

®  J1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

®  paclMpsITh paMKH Y4yeOHOrO TMpeaMeTa Ha OCHOBE JIMYHBIX
IIPEAIIOYTECHUN;

e  JenaThb OCO3HAHHBIA BBIOOpP, apryMEHTUPOBATh €ro, Oparb Ha ceds
OTBETCTBEHHOCTh 34 PEIIICHHUE;

®  OIICHUBATHh MPUOOPETEHHBIN OIIBIT;

e  crnocoOcTBOBaTh GOPMHUPOBAHUIO U MPOSBICHUIO SPYIUIIMU B 00J1acTH
(hU3UKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYyJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAJLHbI HHTEJJIEKT:

e  JaBaTh OIEHKY HOBBIM CHUTYyallMsiM, BHOCUTb KOPPEKTHUBHI B
NeSATebHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB 1IETISIM;

e  BIAJCTh HaBBIKAMU I[103HABATEJIbHOU pe(dIEeKCUU KaK OCO3HaHMS
COBEpIIAEMbIX JCHCTBUII W MBICIUTEIIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHMUI;

®  WCIHOJB30BaTh NPHUEMBI PEIIEKCUU JIs OLICHKM CHUTyalluH, BbIOOpa
BEPHOIO PEILCHHUS;

®  YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMAThH PELICHUS M0 UX
CHIKEHHUIO;
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®  [PUHUAMATH MOTUBBI U APTYMEHTHI JIPYTUX TIPH aHAINU3E PE3yJbTaTOB
NESATEIHHOCTH;

®  MPUHUMATH ce0s1, TOHNMAas CBOM HEIOCTATKU U JJOCTOMHCTBA;

®  [IPUHUMATHh MOTHBBHI U apPTyMEHTHI JIPYTUX NPH aHAIU3E PE3yJbTaTOB
NeSITENbHOCTH;

®  [pU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OUITUOKHU.

B mporiecce noctrkeHUst TMYHOCTHBIX PE3YJIbTaTOB OCBOCHUSI IIPOTPAMMBI
no Qu3uke I YPOBHA CpeAHEro oOmero oOpa3oBaHUS y OO0YydYarOIIUXCS
COBEPIIICHCTBYETCS OMOITMOHAIILHBIN WHTEIUIEKT, TIPEAMOIarafo A
c(hOpMHUPOBAHHOCTH:

®  CaMOCO3HaHWs, BKJIIOYAIONIETO CIIOCOOHOCTh TMOHWUMATh  CBOE
OMOIMOHAILHOE COCTOSIHUE, BHJIECTh HANPABICHUS PA3BUTHS COOCTBEHHOM
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

®  CaMOpEryJupOBaHMs,  BKJIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTH 3a CBOE TOBEJICHHE, CIIOCOOHOCTh aJanTHPOBATHCS
K OMOIIMOHAJIBHBIM HW3MCHCHHSM H TPOSBIATh THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e  BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHE K JTOCTHKCHHIO
eI U YCIIEeXy, ONTUMHU3M, HHUIIMATHBHOCTh, YMEHUE JEHCTBOBATH HUCXONS W3
CBOMX BO3MOKHOCTEH;

®  OMIATUM, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh SMOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YUYUTBIBATh €0 MPH OCYIICCTBICHHH OOIICHUS, CITOCOOHOCTh
K COYYBCTBHIO U COTICPEIKUBAHHMIO;

®  COIUAaJIbHBIX HABHIKOB, BKIIOYAIOIINX CIOCOOHOCTh BBICTPAaMBAThH
OTHOIICHUS C JAPYTUMH JIOAbMH, 3a00TUTHCS, MPOSBIIATE MHTEPEC M pa3periaTh

KOH(JIUKTHI.
NPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B10 kjaacce mnpeaMeTHbIE pe3ybTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMECHHIA:

° JEMOHCTPUPOBaTh Ha TNpHMEpax poidb ©U MecTo (GU3UKH B
(dbopMUPOBaHNUN COBPEMEHHON HAyYHON KapTUHBI MHUPA, B Pa3BUTHH COBPEMEHHOM
TEXHUKHU W TEXHOJIOTHI, B MPAKTUYECKOU JICATEIILHOCTH JIOAEH;

° YYUTBHIBATh TPAHUIIBI PUMEHEHUS W3YUYCHHBIX (DU3UUECKUX MOJIEIICH:
MaTtepuajabHasi TOYKa, HHEpIMaabHas CUCTeMa OTCUY€Ta, aOCOMIOTHO TBEPOE TEJIO,
WJICANIbHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, )KUIAKOCTEH U TBEPABIX TEJI, TOYCUHBIN
AICKTPUUYESCKUI 3apsi IPU PEIICHUN (PU3NISCKUX 3a/1a4;

° pacrio3HaBaTh (QU3NYECKHUE SIBJICHUS (IIPOIECChI) U OOBSACHITh MX Ha
OCHOBE€ 3aKOHOB MEXAHUKH, MOJEKYJSIPHO-KHHETUYECKON TEOPUU CTPOCHUS
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BEIIECTBA W  DJIGKTPOJAMHAMUKHU:  PAaBHOMEPHOE U  PAaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE JIBHXKEHHE, CBOOOIHOE IMaJICHUE TeJ, JBUKEHUE MO OKPY>KHOCTH,
UHEepIUs, B3auMojencTBue Ten, auddysus, OpOyHOBCKOE IBUKEHUE, CTPOEHUE
KUAKOCTEM U TBEPABIX TeJN, HW3MEHEHHE O00bEMa Tel TMpU HarpeBaHHUU
(oxJaxaeHuu), TEIUIOBOE paBHOBECHE, HWCMAPEHUE, KOHICHCALMS, IUIaBJICHUE,
KpUCTAJIU3AIUS, KUIICHHUE, BIAXKHOCTh BO3/1yXa, MOBBIIIEHUE JTABIICHUS ra3a MpH
€ro HarpeBaHuM B 3aKPBITOM COCY/[IE, CBSI3b MEXKAY MMApaMETPAMHU COCTOSIHUSA raza B
M30IIPOLIECCAX, MEKTPU3ALUS TEI, B3aUMOJCHCTBHE 3apsAI0B;

o OMHUCHIBATh MEXAaHMYECKOE JBIDKEHUE, HCIONb3ys (usnueckue
BEJINYMHBI: KOOPJAMHATA, IyTh, MIEPEMELIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tea,
cuia, UMIIYJIbC TeJa, KUHETUYECKash »JHEprusi, IMOTEHUUAIbHAs HHEprus,
MeXaHu4deckass paboTa, MeXaHM4YecKass MOIIHOCTb, TpPH OMHCAHUHU MPABUILHO
TpakToBaTh (DU3NYECKUN CMBICT HCIOJIB3YEMbIX BEJIWYUH, UX OOO3HAYCHUS U
€UHULIbI, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUYUHY C
JIPYTUMH BEIUYMHAMU;

o OMUCHIBATh U3YUYEHHBIE TEILIOBBIE CBOMCTBA TEJI U TEIJIOBBIE SBJICHMUS,
UCTIONIb3YsT (U3MYECKUE BEIWYMHBL: JaBJICHHE Ta3a, TeMIeparypa, CpeIHss
KMHETHYECKasi SHEPIsl XaOTHUECKOro JBUKEHUS MOJIEKYJ, CPEAHEKBAIpaTHUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsI 3HEprus, padora rasa,
KOO (PUIIMEHT TMONEe3HOTO JEWCTBHS TEIUIOBOTO JIBHTATENs; TPHU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUM CMBICT HCIOJNb3YyeMbIX BEIMYUH, UX
0003HAaYeHUsT W EAMHMIIBL, HaXOAuTh (OPMYJIbl, CBA3BIBAIOLIUE JIAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

o ONKCHIBATh M3YyYEHHBIE JJIEKTPUYECKHE CBOMCTBAa BEIIECTBA M
ANIEKTPUYECKUE SIBJICHUS (MIPOILIECChI), HCHONB3Yyd (PU3NUECKUEe BEITUYUHBI:
AIEKTPUYECKUI 3apsiji, JIEKTPUUYECKOE MOJIe, HANPSKEHHOCTh MMOJIs, MOTEHIMAT,
Pa3HOCTh TOTEHIMAJIOB;, IPU OMNHCAHUHM TMPABWIBHO TPAKTOBaTh (HUMUECKUIN
CMBICI HCIIOJIb3YEMBbIX BEJIMYWH, HUX OO0O03HAYEHUS U EJUHUIIBI; YKa3bIBaTh
(GopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYI0 BEIMYMHY C JAPYTHMH
BEJIMYMHAMU;

o aHANMM3UPOBAaTh (DU3UYECKHUE TPOIECChl M  SBICHUS, WCIOIb3YS
(¢bu3nMYecKre 3aKOHBI M TPUHIMUIBL: 3aKOH BceMupHoro TtsroreHus, I, II u III
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKON SHEPruM, 3aKOH COXPAHECHUS
UMITYJIbCA, TPUHIUIT CYNEPHO3ULIMKM CUJI, TPUHIUIT PaBHONPABUS WHEPLUHUATBHBIX
CUCTEM OTCYETA, MOJEKYJSIPHO-KHHETUYECKYIO TEOPHUIO0 CTPOEHUS BELIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CpPEAHEH KHMHETUYECKOW HHEPIHMHM TEIIOBOIO JBHXKCHUS
MOJIEKYJ ¢ aOCOJIOTHOM TeMIIepaTypoil, MEepBbIi 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpPAaHEHMS DIIEKTPUYECKOrO 3apsaa, 3akoH KyloHa, mpu 3TOM pas3nuyarhb
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CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHE U YCIIOBHS
(rpaHuIibl, 00JIACTH) MPUMEHUMOCTH;

o OOBSCHATH OCHOBHBIC NPHUHIIMIIBI JEUCTBHUS MAIlWH, NPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iuvarh YCJIOBHS UX O€30MAaCHOTO UCIOJIb30BAaHUS B
IMOBCEHEBHOM YKU3HU;

o BBITIOJTHATH SKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PU3NICCKUX SIBICHUN U
MPOIECCOB C HCMOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHUH, MPH 3TOM
dbopmyimpoBarh IpobjeMy/3agady H THNOTE3y Yy4eOHOro IKCIIEpUMEHTA,
coOupaTh YCTaHOBKY U3 MPEUIOKEHHOTO O0OpYIOBaHUS, MPOBOJUTH OMBIT U
(hopMyIHpOBaThH BHIBOJIBI,

o OCYIIECTBISTh TMpPSIMBIE M KOCBEHHBIC W3MEPEHUS (PUINUECKUX
BEJIMYWH, MIPU STOM BBIOMPATh ONTUMANBHEIN CIIOCO0 M3MEPEHHUS U MCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEIIHOCTEN U3MEPEHMUI;

o HCCIIEIOBATh 3aBHCUMOCTH MEXIy (U3MUECKUMHU BEIUYMHAMH C
HCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcUpoBaTh pe3yibTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIUYHMH B
BU/JIE TaOIHIl ¥ TpadUKOB, AETaTh BBIBOJBI MO PE3yJIbTaTaM HCCIEIOBAHNUS;

o cobmofaTh MpaBwia O€30MacHOrO0  TpyJda TMpU  MOPOBEACHUU
UCCJIEIOBAaHUN B paMKaX y4eOHOIO AKCIIEpPUMEHTa, yueOHO-HCCIIE0BATENIbCKON U
MPOEKTHON JAESITETbHOCTH C WCIOJB30BAaHUEM HW3MEPHUTEIbHBIX YCTPOMCTB U
1abopaTopHOTO 000PYIOBAHUS;

. pemaTh pacuéTHBIC 3aJaud C SBHO 33aJIAaHHOW (DM3WYECKOM MOJEINBIO,
UCTIOJIb3Ysl (PM3MUECKHE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJIM3a yCIOBUS 3aJja4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOUMbIE ISl €€ pellleHusi, MPOBOAUTh PACUYETHl U OLIEHWBATH PEATBbHOCTD
MOJyYEHHOT0 3HauUeHUs (PU3NUYECKOM BEINYNHBI;

o pelmiaTh ~ KaueCTBEHHbIE€  3aJauyM:  BBICTpPAuBaTh  JIOTUYECKHU
HENPOTHUBOPEUMBYIO IIETIOYKY PACCYKJICHHI C OMOpoil Ha M3yYeHHBIE 3aKOHBHI,
3aKOHOMEPHOCTH 1 (PU3NYECKUE SABIICHUS,

o UCIIOJIb30BaTh TPU  PEHICHWH y4eOHBIX 3a7ad COBPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJIOTUU JUIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIH
Y IPEACTaBIICHU YYEOHOW M HAay4YHO-NOMYJSIPHOW MH(POpMalUU, NOIYyYEeHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMylo HHPOPMAIIUIO;

o OPUBOJIUTH NMPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IMPOLIECCOB OKPYXKAIOLIETO MHpa, B
pPa3BUTHE TEXHUKH U TEXHOJIOTHIA;

o UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS TO (PU3MKE B TOBCEIHEBHOM
KU3HU Ui oOecriedeHus O€30MacHOCTH Mpu oOpalleHud ¢ npudopamu H
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TEXHUYECKUMHU YCTPONCTBAMHM, ISl COXPAHEHUSI 3J0POBbSl U COOIIOJICHHS HOPM
AKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOILIEH CpelIe;

o paboTaTh B TPYyMIE C BHINOJHEHUEM PA3JIMYHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh pPabOTy TPYyMIbl, PAIMOHAILHO pACHPENEIsITh OOSI3aHHOCTH W
IUTAHUPOBAThH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJIEKBAaTHO OLIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PELICHHE pACCMAaTPUBAEMOM TPOOIEMBI.

K xonmy oOyuenuss B11 KJjacce TpeIMETHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

o JEMOHCTpUPOBaTh Ha MpUMEpax poidb M MecTo (u3uKu B
(bopMHpPOBaHUN COBPEMEHHOW HAYyYHOU KapTUHBI MHpA, B PA3BUTHH COBPEMEHHOM
TEXHUKU U TEXHOJIOTHH, B MPAKTHUYECKOW NEATEIBbHOCTH JIIOAEH, LETOCTHOCTh U
EAMHCTBO (PU3NYECKON KapTUHBI MHUPA;

o YUYHUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (PU3UUYECKUX MOJIEIEH:
TOYEYHBIN AJEKTPUUYECKUM 3apsijl, Tyd CBETA, TOUYECYHbIM UCTOYHUK CBETA, SIACPHAs
MOJIETIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO Sipa NpHU pelieHud (HU3NIeCKuX
3a1ay;

o pacrio3HaBath (hu3nyecKue siBJIeHUs (IPOILECChl) U OOBSACHITh MX Ha
OCHOBE 3aKOHOB JJIEKTPOAMHAMUKH W KBAaHTOBOW (PU3MKHU: DIIEKTpUYECKAS
IIPOBOJIMMOCTB, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBHUS TOKA,
B3aUMOJCHCTBHE MAarHUTOB, AJIEKTPOMAarHUTHAsI UHAYKIUS, AEICTBUE MAarHUTHOTO
MoJis HAa TMPOBOJAHMK C TOKOM U JABWXKYIIMHCA 3apsll, AJIEKTPOMAarHUTHBIE
KOJeOaHWsI W BOJHBI, MNPSMOJIMHEIHHOE pAaCIpOCTPAaHEHHUE CBETAa, OTPAXKEHUE,
npesioMieHue, UHTepPepeHnus, TUPPaAKIus U TOIAPU3alUS CBETA, JUCIIEPCHS
cBera, (orornekrpuueckuit  dpdext (poTodddheKT), CBETOBOE aBICHUE,
BO3HMKHOBEHHE JIMHEMYaTOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHass W
HCKYCCTBEHHAs paJUOaKTUBHOCTB;

o ONKCHIBATh W3YYEHHBIE CBOWCTBA BEIIECTBA  (AJIEKTPUYECKHE,
MarHuTHbIE, ONTHYECKHUE, SJEKTPUUYECKYI0 IPOBOJUMOCTbH PA3JIMYHBIX Cpea) U
AIIEKTPOMATHUTHBIC SIBICHUS (TIPOIECCHI), MCTONB3YS (HU3UYECKUE BEIMYUHBI:
ANEKTPUUYECKUIN 3apsij, CUJIa TOKA, SJIEKTPUUECKOE HAMNPSHKEHUE, DJIECKTPUUECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOJABIKYIIAs cuiia, padoTa TOKa,
MHIYKIUS MarHuTHOTO Mois, cuia Awmnepa, cuia JlopeHia, MHAYKTHBHOCTb
KaTYILIKU, SHEPrus AJIEKTPUYECKOr0 M MAarHUTHOrO IMOJIEH, MEepUoJ, M 4acroTa
KoiebaHuii B KoJieOaTeJIbHOM KOHType, 3apsii M Cuja TOKa B IMpoIlecce
FapMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJieOaHWil, (OKYCHOE pacCTOSTHUE U
ONTHYECKAs] CHUJIA JIMH3bI, MPU ONHCAHUM MPaBUIBHO TPAKTOBaTh (PU3MUYECKHI
CMBICIT HWCIIOJIb3yEMBIX BEIWYMH, WX OOO3HAYCHHMS W CIAWHMIIBI, YyKa3bIBaTh
(GbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEJIMYNHAMU;
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o OMUCHIBATh U3YUYEHHBIE KBAHTOBBIC SIBICHUS U MPOIECCHI, UCMOIb3YS
(u3uYeCKre BEIUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, TIEPHOJT TOTypacIaga, SHEPTUSI CBI3U
aTOMHBIX SIZIEp, MPU ONMUCAHWUU TMPABUIBHO TPAKTOBATh (U3MUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIWYMH, MX OO0O3HAUEHUS U E€IUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONINE JaHHYIO (UBUYECKYIO BEIMYMHY C JPYTMMH BEJIMYUHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL;

o aHANMM3UPOBAaTh (DU3UYECKUE TPOIECChl M  SBICHUS, WCIOIb3YS
(¢u3nyueckre 3aKOHbI M MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIIEIOBATEIHHOTO U
napajyieIbHOTO COEIMHEHUS TPOBOJHUKOB, 3akoH JDxoyms—Jlenna, 3akoH
AIEKTPOMArHUTHOM MHAYKIMHU, 3aKOH MPSMOJIMHEHHOIO PacIpOCTPAHEHUS! CBETA,
3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEIOMJIEHUS CBETa, YpPAaBHEHUE DWHINITEITHA
wist pororddexTa, 3aKOH COXpPAHEHHUS HHEPTUU, 3aKOH COXPAHECHMS] MMITYJIbCA,
3aKOH COXPAaHEHHUS AIEKTPUUECKOro 3apsijia, 3aKOH COXPAaHEHUS MacCOBOIO YMCIIa,
noctynarsl bopa, 3akOH paJMOaKTUBHOIO pacnaja, MOpU 3TOM pa3iudaTh
CJIOBECHYIO (hOpPMYJIIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBHIPAKCHHE U YCIOBHS
(rpaHuIIbl, 00JIACTH) MPUMEHUMOCTH;

o ONpENENsATh HAaNpaBlieHWEe BEKTOpa WHIYKUUU MArHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JIopeHia;

o CTPOUTh U OIHUCHIBATH H300paXKEHHE, CO3/1aBaEMO€ IUIOCKUM
3epKajgoM, TOHKOU JIMH30MU;

o BBITIOTHATH SKCIIEPUMEHTHI 110 UCCIIEAOBaHUIO0 (PU3UUECKUX SBJIICHUN U
MPOIIECCOB C UCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX HM3MEPEHMM: TPU ITOM
dbopmynupoBarh mpoOieMy/3aady M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT |
(bopMyIUpPOBATH BHIBOIBI;

o OCYUIECTBJISATh TMpsSMbIE M KOCBEHHbIE M3MEpeHUs (U3HUUECKUX
BEJINYMH, TIPU 3TOM BBIOMPATH ONTUMAIBHBIN CIIOCOO0 M3MEPEHUSI U UCIIOJIH30BATh
M3BECTHBIE METO/IbI OLICHKH ITOIPEIIHOCTEN U3MEPEHU;

o MCCJIEI0OBATh 3aBUCHUMOCTH (PU3MUECKUX BEIMYMH C MCTIOJIb30BAaHUEM
NpSIMBIX U3MEPEHUM: MPU H3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATh
pE3yNbTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJC TAOIUI U
rpaduKoB, JeaTh BHIBOBI MO pe3yJbTaTaM UCCIIeI0BAHMUS;

o coOnoaTh MpaBuia O€30MacHOro TpyAa MpU  MPOBEACHHUU
MCCJIEeIOBAHUM B paMKax y4eOHOI0 SKCIIEpUMEHTa, y4eOHO-HCCIIEI0BATENbCKON U
MPOEKTHOW JESTEILHOCTA C MCIOJb30BAHUEM H3MEPUTEIIbHBIX YCTPOUCTB U
nabopaTopHOTO 000PYIOBAHUS;

. peraTh pacuéTHBIC 3aJlaud C SBHO 3aJIaHHOW (DU3WUYECKOM MOJEINbBIO,
UCITOJTBb3Ysl (PM3MYECKUE 3aKOHBI W MPUHIIAIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3aja4H
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BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3MUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOoAuMbIe ISl €€ pelIeHusi, MPOBOANTh PAcUYEThl W OIEHUBATH PEATbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3MYECKOU BEIIMUNHBI,

o pemarb ~ Ka4eCTBEHHBIC  3a/Jadd:  BBICTPaWBaTh  JIOTHYECKH
HENIPOTUBOPEYMBYIO IIEMOYKY PACCYXACHHH C OMOpPOM Ha W3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH B (PU3NYECKUE SIBIICHUS,

o WCIIOJIB30BaTh TPH  PEIICHWH YYeOHBIX 3a7a4  COBPEMCHHBIE
MH()OPMAITMOHHBIC TEXHOJIOTHH JIJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TpEeACTaBICHUS] YUeOHONH M HAYYHO-TIOMYJIIPHOW WH(OPMAIINU, TIOTYyUYEeHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTy4aeMyt0 HH(OPMAITHIO;

o OOBSCHATH TPUHIIMIBI JEHCTBUS MAIIWH, MPUOOPOB W TEXHUYECCKUX
YCTPOMCTB, pa3inyaTh yCIOBUS WX 0E30MMaCHOTO MCIIOJIB30BAaHUS B TTOBCEIHCBHOM
KU3HU;

o MIPUBOJNTH MPUMEPHI BKJIAJIa POCCHMCKUX M 3apyOCIKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHUpPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTU;

o UCTIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B TIOBCEIHEBHOM
KU3HUA Ui oOecriedueHus Oe30MacHOCTH Mpu oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, JIJII COXPAHCHHS 3JI0POBbSI U COOJIIOJICHUS HOPM
HKOJIOTUYECKOTO TTOBEJCHHS B OKPYIKaIOIIEH Cpejie;

o paboTaTh B TPYyMIE C BHIOJHEHUEM Pa3IMYHBIX COIUATBHBIX POJIEH,
IJIAHUPOBATH PadOTy TPYIIBI, PAMOHAIBHO paCHpeNemsiTh OO0sI3aHHOCTH U
TUTAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYaIUsAX, aJICKBAaTHO OICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM TTPOOIIEMBL.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoaunuyecTBO 4acoB

Ne HaunMeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (HH(pPOBbIE)
n/n NporpamMMmsl Bcero Kontposbuere HpakTuieckue o0pa3oBaTe/IbHbIE PeCypChl
padoThl padoThl
Pazgen 1. PU3UKA U METOJbI HAYYHOI'O ITIO3HAHMUA

11 ®u3zuka U METOAbl  HAy4YHOI'O ) 0 0 bubmuoteka [IOK
) MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
bu6anoreka LIOK
2.1 | Kunemamika > ! 0 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 | lnmawnka / 0 0 https://m.edsoo.ru/7f41bt72
bu6manoreka [JOK
2.3 | 3aKOHBI COXpAaHEHHS B MEXaHUKE 6 0 1 https://m.edsoo.rw/7f41bf72
Htoro no pazgeny 18
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIWUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO- 9 0 1 bubmuorexa [JOK
| KUHETHYECKOH TEOpHUH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 | OCHOBEI TEpMOHAMEKY 10 0 0 https://m.edsoo.ru/7{f41bf72
33 ArperatHble COCTOSIHUSI BEIIECTBaA. 5 0 0 bu6mmoreka [JOK
) ®dazoBbIe TEPEXObI https://m.edsoo.ru/7f41bt72
Hrtoro no pazgeny 24
Pa3nen 4. 9JIEKTPOJINHAMUKA
but6mmoreka [IOK
4.1 | Onexrpocratika 10 0 ! https://m.edsoo.ru/7f41bf72
4.2 | I1oCTOSTHHBIN 3JIEKTPUUYECKUN  TOK. 12 0 1 bu6moteka [JOK
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Toxu B Pa3JIMYHBIX CpCAaX

https://m.edsoo.ru/7{41bf72

Wtoro no pazgeny 22
PeszepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME
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11 KIIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHMe pa3/iesioB U TeM daekTpoHHbIe (LM pPOBbLIE)
n/n MpPOrpamMmmMbl Bcero Konrpoinusie IlpaxTaieckue o0pa3oBaTe/ibHbIE PeCYpPChl
padoThI padoThI
Pa3nes 1. JIEKTPOIMHAMUKA
1.1 MarunutHoe moJe. 1 1 3 bubmuoreka [JOK
DNIeKTpOMarHuTHAsT MHAYKITUS https://m.edsoo.ru/7{41c97¢
Wroro no pazaeny 11
Pa3nes 2. KOJIEBAHUWSA U BOJIHbBI
71 MexaHndecKkue u 9 0 1 but6mmoreka [IOK
JIEKTPOMArHUTHbIE KOJIeOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHndeckue i 5 0 0 bu6nuoreka [JOK
' 2JICKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97¢
bubnuotexa [JOK
2.3 | Onmuxa 10 0 3 httns://m.edS(I)lo.ru/7f41c97c
Wroro no pazaeny 24
Pa3znen 3. OCHOBBI CIEIIMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
31 OCHOBBI cIenMalIbHOU TEOpUHU 4 0 0 bubnunoreka LHOK
OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97¢
Wroro no pazgeny 4
Pa3nesn 4. KBAHTOBASI ®U3UKA
. bubmuoteka [JOK
4.1 | DnemMeHThl KBAaHTOBOM ONTHKHU 6 0 0 httns://m.edsﬁ).ru/7f4lc97c
4.2 | Crpoene atoma 4 0 0 it ka0 7E11c97e
4.3 | Atomoe sApo : 0 0 Eggﬁ(ﬁ?&cﬂ?ﬁ/HM&%
Wroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU
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51 DJIeMEHTBI aCTPOHOMUU u 7 0 0 bubmuoreka [JOK
acTpOpU3NKH https://m.edsoo.ru/7f41c97¢
Wroro no paszneny 7
Paznen6. ObOBIIAIOIEE IOBTOPEHUE
6.1 | O6obmatoniee NOBTOPEHHUE 4 0 0 E‘Z:Igs:l;l/(r)rff;si(.)nlfﬂ f41c97¢
Wroro no pazueny 4
Pe3epBHOE Bpems 3 1 0
OBUIEE KOJIMYECTBO YACOB I10 68 ) 7
I[TPOI'PAMME
IHOYPOYHOE INIVIAHUPOBAHUE
10 KVIACC
ol Teva ypoxa A
1 ®usnuka — Hayka o npupoze. HaydHnble MeTOAbl MO3HAHUS OKPYKAFOLIETO 1 bubnnorexa [JOK
Mupa https://m.edsoo.ru/ff0c32e2
’ Ponp 1 MecTo Qu3MKH B (POPMUPOBAHMHM COBPEMEHHOW HAayYHOW KapTHHBI | bubnmorexa [IOK
MHpa, B IPAKTHUECKON AESITeIbHOCTHU JII0ACH https://m.edsoo.ru/ff0c33e6
3 Mexaandeckoe aBrkeHHe. OTHOCHTEIBHOCTh MEXaHWYECKOTO JBIKCHHSI. 1 bu6mmoreka [{OK
[TepemernieHue, CKOPOCTh, YCKOPEHHE https://m.edsoo.ru/ff0c3508
4 | PaBHOMepHOE MPSMOIIMHEHHOE TBUKECHHE 1 bubmoreia HOK
https://m.edsoo.ru/ff0c3620
5 | PaBHOYCKOpEHHOE NPSIMOJIMHENHOE IBUKEHUE 1 BH6H‘H0TeKa HOK
https://m.edsoo.ru/ff0c372¢
6 | CBoboaHoe najeHue. Y CKopeHue cBOOOAHOTO MaeHus 1 Eggﬁ/ﬁf&iﬁ/ ff0c39¢c
7 KpuBonuneiiHoe aBmwxkeHWe. JIBMKeHHWE MaTepUAIbBHOM TOYKH  T10 1 bubmuorexa [JOK
OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 | BxoaHast koHTpoJIbHAs paboTa 1 bubnuorexa [JOK
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https://m.edsoo.ru/ff0c3be&

[Ipunun otHocuTenbHOCTU ['anmunes. MHepuuanbHbIE CUCTEMBI OTCYETA.

bu6mmoreka [JOK

9 .
[1epserit 3akon HeroToHA https://m.edsoo.ru/ff0c3be8
Macca tena. Cuna. [Ipunnun cyneprnosuuuu cuil. Bropoit 3akon HeioToHa
10 | nnst matepuanbHOMN TI())‘{KE T }émg 3aK§H Hrrotona pzum MaTepUaIbHBIX bubmorexa HOK
p P p https://m.edsoo.ru/ff0c3bed
TOYEK
3akoH BcemupHoro TtaroreHus. Cuma Tspkectu. IlepBas kocmuueckast bubnnorexa [JOK
11
CKOPOCTH https://m.edsoo.ru/ff0c3d00
bu6nuoreka [JOK
12 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena
yupy Y https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koapdunment tpenus. Cuiia CONPOTHBICHUS PU TBUKCHAH bubnuorexa [JOK
TeJa B KUAKOCTH WU Ta3e https://m.edsoo.ru/ff0c3{76
14 [MocTynaTensHOe W BpalaTelbHOE IBUKEHHE aOCOIIOTHO TBEPAOTO Telna. bubnmoreka [IOK
MowmeHT cuibl. [1nedo cubl. Y cinoBust paBHOBECHST TBEPOTO Telia https://m.edsoo.ru/ff0c41a6
15 NMnynec MarepuanbHOM TOYKH, CUCTEMBI MaTEpHUAIbHBIX TOYeK. Mmmyibe bubnnorexa [JOK
CcwIbl. 3aKOH COXpaHEeHUs UMIyJbca. PeakTMBHOE ABUKEHHE https://m.edsoo.ru/ff0c43d6
16 Paborta u mMouHOCTh cuiibl. KuHeTHUecKast SHeprus MaTepUaTbHON TOYKH. bub6numorexa [IOK
Teopema 006 M3MEHEHNH KHHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0c4502
[TorenmansHas SHEPTHUSL. [TorenumanpHas SHEPTUS TIpyro
17 | nedo fm OBAaHHOU II IzKI/IHBI HOTCHLIIIl/IaJ'IBHaH JHE ms Tena }B]6JI1)1§1,31/1 bubmaorexa [JOK
pMHP Py ' p https://m.edsoo.ru/ff0c461a
TTOBEPXHOCTU 3eMJITH
[loTenuuanbHple W HeMOTeHIMalbHble  cuibl.  CBs3b aboThI
18 HeHOT;{uHaJIbHHx CHI C I/I3MCH€L}[II/IGM MEXaHUYECKOU SHEpPruu CECTGMLI bubmorexa [IOK
o P https://m.edsoo.ru/ff0c478c
TeJl. 3aKOH COXpaHEHMsI MEXaHMUECKON YHEPTHH
19 JlabopaTtopHas pabota «HMccnenoBanue CBs3M pabOTHI CHUIIBI ¢ U3MEHEHUEM
MEXaHWYECKON PHEPTUH Tejla Ha MPUMEPE PACTSHKEHHS] PE3UHOBOTO JKI'yTay
20 O6o6menne o teme «Kunemaruka. [luHamuka. 3aKOHBI COXpaHEHHS B bubnnorexa [JOK
MEXaHUKE» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW Teopuu. bpoyHOBCKoe bubmuorexa [JOK
21
nswkenue. Anddysus https://m.edsoo.ru/ff0c4dc2
22 | XapakTep [BMXKEHHUSI M B3aUMOJEWCTBUS 4YacTHIl BellecTBa. Mojenu
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CTPOCHU I'a30B, )KPII[KOCTC?I u TBép,I[LIX TCJI

23 | Macca monekys. KonnuectBo Benecta. [loctostnnas ABoraapo
24 TennoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana Temmnepatyp
Tlenbcus
25 | Uneansusiii ra3 B MKT. OcHoBHOe ypaBHeHue MKT Egggﬂﬁéﬁ(ﬂgﬁ/ FFOCAfde
26 AbGcomoTHas Temmeparypa Kak Mepa CpeAHed KHHETHYECKOM »Hepruu bub6nuorexa [IOK
JBUKEHMsI MOJIeKyJl. YpaBHeHue MenaeneeBa-Knaneiipona https://m.edsoo.ru/ff0c511e
27 | 3akon JlanpToHa. ["a30BBIC 3aKOHBI
78 JlaGoparopHas pabota «McciaenoBanue 3aBUCHMOCTH MEXKIY MapamMeTpamMu
COCTOSIHMSI pa3peKEHHOI0 ra3ay
29 | U3omporiecchl B H1€aTbHOM Ta3e U UX IpauuecKoe MpecTaBIeHNe bubmotexa [IOK
https://m.edsoo.ru/ff0c570e
50 |umenemmn, Rometeetso. sentors - patora.  Bryrperm - aneprs BuGmiorera LIOK
OTHOATOMHOTO HACATHHOTO [23a https://m.edsoo.ru/ff0c5952
31 | Bunel Temwionepenauu bubmmorexa LIOK
https://m.edsoo.ru/ff0c5¢c36
32 VYaenbHas  TEIIIOEMKOCTh _ BellecTsa. KomugectBO  TeIoTBl  mpH bubnnorexa [JOK
terionepenaye. AauabaTHbIN Iporece https://m.edsoo.ru/ff0c5¢36
33 | IlepBblii 3aKOH TEPMOJUHAMMKY U €T0 IPUMEHEHHE K U30IIpoLieccaM BH6H.H0TeKa LOK
https://m.edsoo.ru/ff0cSefc
34 | HeobpaTuMocCTh MpoIieccoB B pHpojie. BTopoil 3akoH TepMOJMHAMUKN BH6JI'HOTeKa LIOK
https://m.edsoo.ru/ff0c6230
35 | Hpunmun aeicreus n K11/ TeniaoBoii MammHb Eﬁﬁ?ﬁ?ﬁsﬁgﬁ/ 10c600a
36 | Huka Kapno u ero KIT/I
37 | Oxosornyeckue npodaeMpl TEMIOIHEPTETUKI
38 Pemenne 3amau  mo Teme «MonekynspHas — ¢usuka.  OCHOBBI bubnnorexa [HOK

TCPMOANHAMUKN

https://m.edsoo0.ru/ff0c6938
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bu6mmoreka [JOK

39 | O606mmenue o Teme "MomnekyisapHas pusuka. OCHOBBI TEPMOIUHAMHUKIY https-/m.edsoo.ru/f0c6a50
40 | [TapooOpa3oBaHue 1 KOHJAeHcalus. McnapeHue U KuneHue EH@I'HOTeKa LIOK
ttps://m.edsoo.ru/ff0c63bb
41 | AGconroTHasi U OTHOCUTEIbHAS BIAXKHOCTH BO3yXa. HachIeHHbIH map Bubmiorexa IJOK
https://m.edsoo.ru/ff0c64d8
4 Tsépnoe teno. Kpucrammmueckue u amopgHslie Tena. AHU30TPOIHS CBOHCTB bubnnorexa [JOK
kpuctauioB. XKunkue kpuctayisl. COBpeMEHHBIE MaTepUAIbI https://m.edsoo.ru/ff0c65{0
43 [InaBnenne ¥  KpUCTAIM3alMs.  YJeNbHas  TEIUIOTa  IUIABJICHUS. bub6nuorexa [IOK
Cyb6numarust https://m.edsoo0.ru/ff0c6708
44 | YpaBHeHHe TEIIOBOTO OajaHca Egggl/ﬁ.eeﬁi(‘)rﬁ/ FF0c6820
45 OnexTpuzanus Tell. OJIEKTpUYecKHi 3apsna. JlBa BuAa DIEKTPUUECKHUX bubnmoreka [IOK
3aps10B https://m.edsoo.ru/ff0c6bce
46 [IpoBogHMKYN, AMPIAEKTPUKHM U TOJYNPOBOJHUKU. 3aKOH COXpPaHEHUS bubnnorexa [JOK
AIEKTPUIECKOTO 3apsiia https://m.edsoo.ru/ff0c6bec
47 | B3aumopeiicteue 3apsnoB. 3akoH Kynona. TodeuHbli 21EeKTpUUECKUN 3aps EH@I'HOTeKa LIOK
ttps://m.edsoo.ru/ff0c6ece4
48 HanpsbxkénHocts  anexTpuueckoro  noss.  [IpuHnmm — cynepnoznnnu bubnnorexa [HOK
IEKTPUYECKUX NoJIeH. JINHUN HanpsyKEHHOCTU https://m.edsoo.ru/ff0c6df2
49 PaGora cun  snekTpocraTmueckoro  mois. llorenmwman.  PasHocTh bubnnorexa [JOK
[IOTEHIIMAJIOB https://m.edsoo.ru/ff0c6100
50 [IpoBomHMKM W JOHMPNEKTPUKM B DBJIEKTPOCTATHYECKOM  IIOJIE. bubnnorexa [JOK
JlmsnekTpuueckasi IpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 | Onexrpoémkocts. Konnencatop bubmmorexa LHOK
https://m.edsoo.ru/ff0c7126
57 DNIEKTPOEMKOCTh  IJIOCKOTO  KOHAEHCATOpa. OJHEPrusi  3apsyKEHHOro bubmuorexa [JOK
KOHJIeHCcaTopa https://m.edsoo.ru/ff0c72¢0
53 | JJaboparopHas pabota "V3Mepenue aIeKTpoEMKOCTH KOHAeHcaTopa"
54 |IllpuHuun [edCTBUST M INPUMEHEHHME KOHAEHCATOPOB, KOMHMPOBAJIBHOIO

anmnapara, CTpyHHOro IpuHTEpa. DJIeKTpocTaTHyecKas 3aluTa. 3a3eMIIeHHe
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AIEKTPONPUOOPOB

DIIEKTPUYECKUI TOK, YCIIOBUS €ro cyniecTBoBaHud. [locTtossHubii Tok. Cuita

33 toka. Hanpsokenne. Conporusienue. 3akoH OMa [Jis yyacTKa e !
56 [TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COEIMHEHUE MPOBOIHUKOB. 1 bubnuoreka [JOK
JlabopartopHas pabota «/3ydyeHne cCMEaHHOro COSANHEHUS PE3UCTOPOBY https://m.edsoo.ru/ff0c7410
bu6mmoreka [JOK
57 | Pabota 1 MOITHOCTB JEKTPUIECKOTO ToKa. 3akoH J[>koyis-Jlenma 1 https-//m.edsoo.rw/ 07838
55 | sovankame. Jagoparopa paora. «fovepene SIC nerouma roxa | 1 | Promorens LOK
' patop p p https://m.edsoo.ru/ff0c7ae0
€r0 BHYTPEHHETO CONPOTUBIICHUS
59 OneKTpoHHas  MPOBOAMMOCTh  TBEPABIX  METALUIOB.  3aBUCHUMOCTh 1
COTIPOTHBIICHUS] METAJUIOB OT TeMrepatypbl. CBEpXIPOBOINMOCTh
60 | Dnekrpuueckuii TOK B Bakyyme. CBOHCTBA JIEKTPOHHBIX MTyYKOB 1
[TonynpoBoaHUKH, UX COOCTBEHHAs U pUMecHasi poBoAUMOCTh. CBolicTBa bubnmnorexa [JOK
61 1
p—n-niepexoaa. IlonynpoBoiHUKOBBIE TPHUOOPHI https://m.edsoo.ru/ff0c84ae
62 DJIEKTpUYECKM TOK B  pacTBOpax M  paciulaBaXx  dJIEKTPOJIMTOB. 1 bubmuorexa [JOK
DNEeKTPOIUTHYECKAst TUCCOIMALIUS. DIIEKTPOJIN3 https://m.edsoo.ru/ff0c82ba
63 DneKkTpuyeckuii Tok B razax. CaMOCTOSTENbHBIM M HECAMOCTOSITENbHBIN 1 bubnnorexa [JOK
paspsn. Mosnaus. [Tnazma https://m.edsoo.ru/ff0c84ae
64 DneKTpuyecKkre IpuOOpsl M YCTPOMCTBA U MX MPAKTHYECKOE MPUMEHEHUE. 1 bubmuoreka [JOK
[IpaBuna TeXHUKH 6€300aCHOCTH https://m.edsoo.ru/ff0c86fc
65 | OGoOmIaromuii ypok «NeKTPOAUHAMUKA» 1 bubmoreia LHOK
HHarotm yp poA https://m.edsoo.ru/ff0c88be
bu6mmoreka [JOK
66 | UroroBas KoHTpoJsIbHasA paboTa 1 https://m.edsoo.ru/ff0c8aga
N N bubmuoreka [JOK
67 | PesepBHbIii ypok. O606maromumii ypok rno remam10 kimacca 1 https:/m.edsoo.ru/f0C8c56
. . bubmuoreka [JOK
68 | PesepBHbIil ypok. O0o0marommii ypok o remam 10 kmacca 1 https-/m.edsoo.ru/f0cSf6e
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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11 KIIACC

Ne KoanuecTBo DJIeKTPOHHbIE IU(PPOBLIE
Tema ypoka
n/n 4acoB oOpa3oBaTe/ibHbIE pecypchbl
1 IlocTostHHBIE MarHuTHl U UX B3auMozeicTBue. MaruutHoe mnose. Bekrtop 1 bubnuoreka [IOK
MarHuTHOW MHAYKIWH. JINHUM MarHUTHON WHAYKITUH https://m.edsoo0.ru/ff0c9778
2 MarnuTtHOe noje npoBogHUKa ¢ TokoM. OmblT Dpcrena. B3aumoneiicteue | bu6mmoreka [IOK
IIPOBOJAHHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 | JlabopaTopHas paboTa «/3yueHre MarHUTHOIO IO KATYIIKH C TOKOM) 1 buGmorexa LIOK
parop p y y https://m.edsoo.ru/ff0c98fe
€MCTBME MAarHMTHOrO IIOJsS Ha MPOBOJHUK ¢ TokoM. Cuia Awmmepa.
4 JZILa60 atopHas pabota <<I/ICCJ'IGJIOBaHI/II:)e ei“[ICTBm MMOCTOSIHHOT'O MaFHI/ITapHa 1 Eubmaorexa IIOK
patop p a https://m.edsoo.ru/ff0c9ac0
pPaMKy C TOKOM
5 JleficTBe MarHUTHOTO TIOJISI Ha JBMOKYIIYIOCS 3apsDKCHHYIO dactuiry. Cuia 1 bu6mmoreka [IOK
Jlopenmna. Pab6ota cuisl Jloperia https://m.edsoo.ru/ff0c9df4
6 OnexkrpomarHuTHas HHAyKIus. [1oTok BekTopa MarHUTHOW MHAYKIMU. DJ(C 1
WHIYKIUU. 3aKOH 3JIEKTpoMarHuTHou unaykuuu dapanes
7 NunyktuBHOCTh. SBnenue camouHaykuuu. IC caMOMHAYKIUU. DHEPrus | bu6mmoreka [IOK
MarHMTHOTO MOJIsl KATYUIKU C TOKOM. DJIeKTPOMarHuTHOE I0JIe https://m.edsoo.ru/ff0cal50
Texnuueckue ycTpoOHCTBA M HUX IPUMEHEHHE: MOCTOSHHBIE MAaTrHUTHI
8 | nmekr OMaFHI/IT}bII TIB)HCKT OJIBUTATENb b CKOPHUTEIN 3JIEMEHTAPHBIX YacTH ’ 1 bubmmorexa LOK
P i PO » YOKOP P 1 https://m.edsoo.ru/ff0ca600
WHIYKITMOHHAS TIeYhb
9 | Bxoanas koHTposbHasl paboTa 1
10 | Pemenue 3agaq mo teme « MarauTHOE T0JIe. DICKTPOMArHUTHAS WHTYKITUSDY 1 bubmmorexa HOK
: p y https://m.edsoo.ru/ff0cab&2
bu6mmoreka [JOK
11 | O6006mmenue mo TeMe «MarauTHoe Hojie. IIEKTPOMAarHUTHAS WHIYKIHSI» 1
m p AYKIL https://m.edsoo.ru/ff0cad58
12 CBoOoaHble MeXaHMUECKHe KoJjieOaHus. [‘apMoHMYeckwe KoJjaeOaHUs. 1 bu6mmoreka [IOK
YpaBHeHue rapMOHUYECKHX KoJjiebaHuil. IIpeBpaiienue sHepruu https://m.edsoo.ru/ff0cat6
13 | JJaboparopHasi pabora «MccnenoBaHue 3aBUCHMOCTH TEPHOAA MaJbIX 1
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KoJIeOaHMH I'py3a Ha HUTU OT JJIMHBI HUTHU U MACCEI I'py3a»

KonebGartenbupiii  koHTYp. CBOOOMHBIE AJIEKTPOMArHUTHBIE KOJICOaHHS B

bubmnoreka LJOK

14 | uneasbHOM KOJeOATETHPHOM KOHTYpe. AHAIOTHS MEXKIYy MEXaHUYECKUMH U
A yp o https://m.edsoo.ru/ff0cb820
AJIEKTPOMArHUTHBIMU KOJIeOaHUsIMU
15 @®opmyna Tomcona. 3akOH COXpaHEHHUS DSHEPrUU B  HJCATHHOM bu6mmoreka [IOK
K0J1€0aTeJIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
16 [IpencraBienue o 3aTyxarouux KojaeOaHusX. BoIHyX/1€eHHbIE MEXaHUYECKHE bubnuoreka [IOK
kojeOanus. Pesonanc. BeIHyX/I€HHBIC DJIEKTPOMAarHUTHBIE KOJICOaHUS https://m.edsoo.ru/ff0cbb86
[lepemennbiii  Tok. CHHYCOMAANBbHBIA NEPEMEHHbIA TOK. MOIIHOCTH BuGmuorexa IJOK
17 | nepeMeHHOTO TOKa. AMIUIMTYIHOE M JEUCTBYIOIIEEC 3HAYCHHUE CUJIbI TOKA U
p A y https://m.edsoo.ru/ff0cbd34
HANPSDKEHUS
13 Tpanchopmarop. IIpousBoacTBo, nepeaaya U MOTpedIECHUE AIEKTPUIECKON
SHEPTUU
19 YCTpoHCTBO W MPAKTUYECKOE MPUMEHEHUE HJIEKTPUYECKOTO 3BOHKA, bubnuotexa [JOK
reHepaTopa NepeMeHHOr0 TOKa, IMHUM dIEKTporepe1ad https://m.edsoo.ru/ff0cc324
20 DKOJOTHYECKHe PHUCKH TMpH MPOU3BOJCTBE dJeKTpodHepruu. Kynbrypa
WCTIOJIb30BAHUS YJICKTPOIHEPTHUH B TOBCEIHEBHOMN KU3HU
1 Mexanudeckre BOJHBI, YcClIoOBHs pacnpoctpaHeHus. Ilepuon. CkopocThb bubnmuorexa [JOK
pacrpocTpaHeHHs U JAJIMHA BOJIHBL lonepeynble ¥ npo10JibHbIE BOTHBI https://m.edsoo.ru/ff0ccas54
bu6mmoreka [JOK
22 | 3Byk. CkopocTs 3ByKa. ['pomkocTh 3Byka. Bricota Tona. TemOp 3Byka
Y p Y P Y p 3By https://m.edsoo.ru/ff0cccOc
73 DJIGKTpOMarHuTHbIE  BOJIHBI, MX CBOWCTBA M ckopocTh. Illkana bubmuorexa [JOK
AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [lpuHuunel  paavocBsi3u U TeleBUACHMs. Pa3BuTue CpeAcTB  CBSI3M.
Pagnosmoxamus
bu6moreka [IOK
25 | O6o6menue no teme «KosnebaHust 1 BOJTHBI»
https://m.edsoo.ru/ff0cc6f8
[IpssMONMHENHOE PacpOCTPAHEHHUE CBETA B OJHOPOIHOU cpene. TodeuHbIin bubnuoreka [IOK
26
MCTOYHHMK cBeTa. JIyd cBerta https://m.edsoo.ru/ff0cd350
27 OTtpaxenne cBeta. 3aKOHbI OTpakeHus1 cBeTa. [locTpoenue n3o0pakeHuii B bu6mmoreka [JOK

IIJIOCKOM 3€pKaJIC

https://m.edsoo.ru/ff0cd4e0
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[Ipenomnenue cBera. IlomHoe BHyTpeHHee oTpaxenue. [IpenenbHBIN yron

bu6mmoreka [IOK

28 II0JIHOTO BHYTPEHHETO OTPAYKEHUS https://m.edsoo.ru/ff0cd7{6
29 | Jlaboparopnas pabota «/3mepenue mokazaTens MpeIoOMICHUS CTEKIIa» E H6H_HOTeKa HOK
ttps://m.edsoo.ru/ff0cd67a
30 Jlunsel. Iloctpoenue wuszoOpaxenuit B suH3e. DopMyna TOHKOW JIHH3BI. bubnuoreka LIOK
YBenuueHue JIMH3bI https://m.edsoo.ru/ff0cddle
31 | JlaboparopHas pabota «VccienoBanre CBOHCTB N300paKCHUN B JIMH3AX)
37 Hucnepcust cBeta. CinoxHbI coctaB Oenoro ceera. LBer. JlaGoparopnas
pabota «HaboieHue AUCnepcuu CBETay
33 | Unrepdepennus creta. Judpaxmus ceera. udpakiuronHas pemeTka Eggi@ﬁ?ﬁiﬂi ffOced?
34 | [lonepeunocTs cBeTOBBIX BOJIH. [longpuzanus cera BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npUOOPHI M YCTPOWCTBA U YCIOBUA UX 0€30MacHOTO
IPUMEHECHHUS
36 ['paHnubl NPUMEHMMOCTH  KJIACCHYECKOW  MexaHukd.  IloctynaTsl bu6nuoreka [IOK
CIeLMAIbHON TEOPHH OTHOCUTEIILHOCTH https://m.edsoo.ru/ff0c{862
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aM€UIEHUE BPEMEHH U COKpAaLICHHE bubnuoreka [IOK
JUIMHBI https://m.edsoo.ru/ff0cfa4?2
38 DHEprusi ¥ UMIYJIbC PEIATUBUCTCKON YacTulibl. CBSI3b MAcChl C SHEPrueu u bubnuoreka [JOK
UMITYJICOM. DHEPrHsl MOKOSI https://m.edsoo.ru/ff0cfc68
39 O6o6menne mo Teme «OnTtuka. OCHOBBI  CHEHUATBHOH  TEOPHH bubmmoreka [JOK
OTHOCHTEJIBHOCTH» https://m.edsoo.ru/ff0cf610
40 | ®otonsl. Dopmyna [Inanka. DHEprus U UMITYJIHC (GOTOHA Eggi@ﬁ?ﬁiﬂi ffocfel6
41 | OtkpoiTHE U HccaenoBanue gporodddexra. Onpitel A. I'. Cronerosa E‘?tgil;l/(r)r?;:sc]){)(.)rllf/fmc el
4 3akoHbl Qoroddpdekra. YpaBHeHue OifHmTelHHa U1 QoTorddexTa. bubnuoreka LIOK
«Kpacnas rpannma» gortorddexra https://m.edsoo.ru/ff0d015e
43 | laBaeuue cBeta. OnbiTel I1. H. JIeGeneBa. XumMuueckoe ACHCTBUE CBETA bubmmorexa LIOK

https://m.edsoo.ru/ff0d04a6
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TexHuueckue YCTPOﬁCTBa U IIPAKTHUYCCKOC IIPUMCHCHUC!: (bOTOBJ'IeMeHT,

44 dboTogaTUNK, COTHEUHAsI OaTapesi, CBETOIHO]]
45 | Pemenue 3aqa4 1o TeMe «DIeMEHThl KBAaHTOBOM ONTHUKI» bubmorexa LHOK
https://m.edsoo.ru/ff0d0302
46 Mogens atroma Tomcona. OnbiTel Pesepdopna mo paccessHMIO o-4acTHIL. bubnuoreka LIOK
[1nanerapHasi MOJEJIb aTOMa https://m.edsoo.ru/ff0d091a
bubnuoreka [IOK
47 | Hoctymatst bopa biipe/n ediop mu/0d0ata
48 W3ny4yeHue u noriouieHue GOTOHOB MPU MEPEX0/ie aTOMa C OJJHOI'O YPOBHS bubnuoreka LIOK
SHEpPruM Ha Opyrou. Buabl cnekTpoB https://m.edsoo.ru/ff0dOafa
49 BonnoBeie cBolicTBa yactuu. Bosnbl ne bpoiinsa. KopnyckysipHO-BOIHOBOM bubmumoreka LIOK
nyanu3Mm. CIOHTaHHOE W BBIHYKJICHHOE U3ITYYCHHE https://m.edsoo.ru/ff0d0ca8
50 OTtkpeiTHe paguoakTUBHOCTH. OnbiTel  Pesepdopna 1o  ompenesneHuro bubnuoreka LIOK
COCTaBa PaJIMOAKTUBHOTO M3TyUCHUS https://m.edsoo.ru/ff0d0fd2
51 CaoiictBa anb(a-, Oera-, raMMa-u3rydeHus. BiusiHue paguoakTHBHOCTH Ha
YKUBBIE OPTraHU3MBI
57 OTkpeITHE IPOTOHA U HeiTpoHa. M3otonbl. Anbga-pacnas. DNeKTpOHHBIN U bubnuoreka [IOK
MTO3UTPOHHBIN OeTa-pacman. ['amma-uznydenue https://m.edsoo.ru/ff0d1162
53 DHeprusi CBSI3W HYKJIOHOB B sAzpe. SnepHble peakuuu. SInepHbBId peakTop. bubnuorexa [JOK
[Tpo6sembl, epPCIEeKTUBBL, IKOJIOTMYECKUE ACHEKThI SAEPHON SHEPIreTUKH https://m.edsoo.ru/ff0d1356
MEHTapHble YacTullbl. OTKPBITHE MO3UTPOHA. MeToapl H HUSL |
54 ggrilcﬁ;pailim sﬂe;CeHTI;prgi qpacn/ni. Iggyrﬁglﬁa CTO§ 2i([)sz[2;61vleeI1.ﬁanHme bubmorexa [IOK
B3auMoJieiicTBHs. ENMHCTBO (pU3MUECKOM KAPTHHBI MUPa» e
55 Bun 3Bé3gnoro Heba. Co3Besausi, sipkue 3BE3MBI, MIIAHETHI, UX BHUJIUMOE
newxkenne. CoiHeyHas cucreMa
56 | Connie. ConHeynas akTuBHOCTh. Mictounuk sHeprun CosHia v 3BE371
3BE3 I, ux OCHOBHBIE XapaKTePUCTUKH. 3BE3abI TJIaBHOU
57 | mocnenoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE
MIpeJICTaBICHMSI O IPOUCXOXKIEHUH 1 3BOTIOIMH CoJTHIA U 3BE3N
58 Mneunsiii [lyte — Hama I'anaktuka. [lonoxxenue u asumxenue ConHua B

["aytakTuke. ['asmakTiky. YEpHbIE ABIPHI B sA/1pax rajlakTUK
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Bcenennas. Pazberanue ranaktuk. Teopus bonbmioro B3peiBa. PenmmukToBoe

59 n3jlydeHue. MeraragakTuka !
60 | Hepemennsle mpoOieMbl aCTPOHOMHHU 1
61 | O6o0uieHue 1Mo TeMe «IEeMEHThl aCTPOHOMMHU U aCTPOPUZUKH» 1
O6o6matomuit  ypok. Ponb ¢Gu3MKK W acTpOHOMUM B SKOHOMHYECKOM,
62 | TEXHOJIOTMYECKON, COIMMANIBHOM M OTHYECKON cdepax JaesATEIHHOCTH 1
4eJIoBeKa
63 0606111&1}01111/1171 ypok. Ponps u mecTo pu3uku u aCTpOHOMHHM B COBPEMEHHOM 1
HAy4YHOU KapTHHE MHUpa
64 | torosast KOHTpOJIbHAs paboTa 1
65 O6o06maromuit ypok. Mecto ¢usndeckoit KapTHHBL MHpa B obmeM psay 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOIC
66 | PezepBHbIN ypok. MarHuTHOE 1oJjie. DIEKTPOMATrHUTHAS UH Ty KIIUS 1
67 | PesepBublil ypok. Ontrka. OCHOBBI CIIEHHAIIBHON TEOPUH OTHOCUTEIHLHOCTH 1
68 Pesepupiii  ypok. KsanToBas (Qusuka. OneMEHTbl acCTPOHOMHUU U 1 bubnuoreka [IOK
acTpo(u3UKU https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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