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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE TMOJIOKEHHWM M TpeOOBaHUI K pe3yiabTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MmporpaMMbl BOCIHTAHHS H
KOHILIETIIUK TIpernojilaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3oBaTeIbHBIX
OpTraHu3aIUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METAlpeIMETHBIM pPE3yJbTaTaM
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeaMeTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKU HAa YPOBHE CPEIHEro OOIIEro
o0pa3oBaHusl, TNIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3HMKU: JIUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma 1o (pusmke BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJiaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1no rogaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIYYeHHUsS HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU U JPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpa OOydaroluxcs, B (OPMUPOBAHHWE YMEHUN NPUMEHSTH
HAYYHBI METOJI TO3HAHUSI IPU BBIMOJIHEHUU UMH YIEOHBIX UCCIIEIOBaHUI.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3leioB (PU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B COOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKU
oObequHEH BOKPYr (Qusnueckux Teopuid. BemymuM B Kypce SBISICTCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpENoiaraeT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM T€XHHUYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX ICHUS
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEro
oOpa3oBaHus SBIAIOTCS (hU3MUECKue TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX TMPEACTABICHUSIX O MPUPOJE, TpaHUIIAX
MPUMEHUMOCTH TEOpPUH, JJIS OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUNA U
MIPOIIECCOB).

CUCTeMHO-IeSTENHHOCTHBIN TOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexIe
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU AESITEIIbHOCTH O00YYaroluXcsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX JAKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS y4YaCTHUKAMU
o0pa30oBaTeNBLHOTO TIPOIIECCa HCXONd U3 OCOOCHHOCTEW IIJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbmioe BHUMaHUE yAENSETCA PEHICHUI0 PAaCUETHBIX W KAaYeCTBEHHBIX
3amay. [Ipu 3TOM a1 pacU€THRIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO



3aJlaHHOMN (DU3UIECKON MOJIEITBIO, TTO3BOJISIONINE IPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HUHTErpUpys 3HaHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHUs HA
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BhIOOpa (U3UYECKOW MOACIHA IS CUTyallMd MPaKTHUKO-
OpHUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBuum ¢ TpeboBanusimu DPI'OC COO k MarepualbHO-
TEXHUYECKOMY OOCCIEUYCHHI0 YydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHere (Qu3MKU JTOIKHO OBITH
HeoOXouMoe J1abopaTopHOoe O0O0OpYyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy1I0BaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M  OOECNeYMBaeT IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBBIX JEMOHCTpAIlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYCHUYECKUX MPAKTHYECKUX padoT
dbopMupyeTCcs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMH TIEJIIMH U3y4eHUS] PU3UKHU B 00111eM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBanue wHHTEpeca W CTPEMJICHUS OOYYAOMIMXCA K HAYIHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (POpMUPOBaHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHHME HAYYHOTO MHUPOBO33PECHHS KaK pe3yibTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HMCIOJb30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNA O poONM (PU3MKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.



JlocTmxeHne 3TUX Lenel 00ecreynBaeTCsl pelieHneM CIeIyIONNX 3a1ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpOBHE CPEHEro 00IIero o0pa3oBaHus:

NpUOOPETEHUE  CHUCTeMbl  3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

dbopMupoBaHHEe YMEHUW TNPUMEHATH TEOPETUUYECKHE 3HAHUA IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MPAKTUYECKUX PEIICHUN B MMOBCETHEBHOM KU3HU;

OCBOCHME CIOCOOOB pEIICHUs] Pa3IMYHBIX 3aJad C SBHO 3aJaHHOU
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3anne GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;
NOHMMaHHE (U3NYECKUX OCHOB WM MPHHIIUIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

OBJIAZICHUE METOJaMHU CaMOCTOSTEIbHOIO IUIAHUPOBAHUS U IMPOBEICHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OIIpe/IeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHWE YCIIOBHUM JJIsl pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEro OOLIEro
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B

11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H

MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOD

IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usuka — Hayka O mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DOKCrepuMeHTa W TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBIEHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHi U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TepeMelIcHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvkeHue. [IBukeHHEe  MaTrepualbHOM TOYKU IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIOB, IIETTHBIC 1 PEMEHHBIC MEepeIavuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.



Habnronenne nBwxkeHUs Tena, OPOIIEHHOTO TMOJ yIiOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTSAIMH, MPOHUJICHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yueHnne nBUXKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HprotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA [71s1 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsxkectd. llepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuiia conpOTUBIIEHUS MPU IBU>)KEHUU TEJa B dKUJKOCTH WIIN Ta3e.

[TocTynarensHOE U BpaliaTeaIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue YCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: NOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUSI.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pa3iie, OT uX aehopmaiuu.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEJla, HWMEIOIIETO OCh
BpAILCHHUS.

Tema 3. 3akoHbl coOXpaneHUus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE HMITyJIbCa Telld. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 H3MEHEHUH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYro
nepopMupoBaHHoi  TpykuHBL.  [loTeHUManbHAasT  SHEprus Tela  BOJIM3U
MOBEPXHOCTH 3€MJIH.

[loTeHmanbHple U HEMOTEHHMANbHbIE  CWibl.  CBs3b  paboOTHI
HEMOTEHUHUAIBHBIX CHUJ C W3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEIN.
3aKOH COXPAHEHUS MEXAHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue aOCOJMIOTHO HEYNPYroro yjaapa ¢ MOMOLIBIO JIBYX OJUHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MogekyasipHast pu3nka 1 TEePMOJAMHAMUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep ABUKEHUS W
B3aMOJECUCTBUS 4YacTULl BellecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H



TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana temmneparyp
Llenbcus.

Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUU HJACaNbHOTO ra3za. AOCOJIOTHas TeMmmepaTypa Kak Mepa
CpelHEd KWHETUYECKOM SHEpPrHuH TEIUIOBOIO JBMKEHHS vacTul raza. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHUE H3OMPOILECCOB: M30TEpPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OmnbITel 110 1M Py3Un KUAKOCTEH U ra30B.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Mogens onbita llTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aIMOJIEUCTBHS.

Monens, niuTocTpupyomas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HJEAIBbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Omnpenenenne Macchl BO3AyXa B KIIACCHOM KOMHATE HAa OCHOBE M3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKku

TepmonnHamuueckass cucrema. BHYTpEeHHsASI 3HEpPrusi TEPMOJAMHAMHYECKOU
CUCTEMBI U criocoObl e€ n3meHeHust. KonnyecTBo TemioTsl U padota. BHyTpeHHsIs
JHEPrus  OJAHOATOMHOIO  HWJACAJIBHOrO  ra3a.  Buiael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IelIbHAs TEIJI0OEMKOCTh BEIIECTBA.
KonudecTBO TEMIO0THI pH TEIIONEpeaye.

[lonarue 00 aagmabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K H3omporeccaMm. ['padpuyeckas
WHTEpHIpeTanus padoThl rasa.



Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCTh MPOIECCOB B MPUPO/IC.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS  TEIUIOBBIX — MAIlMH.
[IpeoOpa3zoBaHust SHEpPruM B TEMIOBbIX MainHax. KoapduuueHT mone3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero ko3¢ @duIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/lyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnpIT 1Mo anuabaTHOMY pACIHIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOWHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamuiwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcamus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaiibsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpucTayumM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMH TMOIYUYCHHUSI COBPEMEHHBIX MaTEpHasoOB, B
TOM YHCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mMepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.



Paznen 4. JaekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

ONeKTpU3alus Tel. OIJEKTpUYECKHil 3apsia. JBa BuAa AIEKTPUUYECKUX
3apsnoB. [IpOBONHUKM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

B3zaumopaeiictBue 3apa0oB. 3akoH Kyiona. ToueuHbli 3IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnose. Hanpsxk€HHOCTh 3yieKTpuueckoro mnois. [IpuHoun
CYINEPIIO3ULIMUA DJIEKTPUUYECKUX MoJied. JIMHUM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mojs.  I[lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUDNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
JlvanexkTprdyeckasl MpOHUIIAEMOCTb.

DnekTpoéMKocTh. KongeHncaTop. DIeKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3aluTa, 3a3€MJIEHUE 3JIEKTPOIpHOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anMoencTBrEe HANEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHAEHcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

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

ONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBJIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TTPOBOITHUKOB.

PaGora anexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTh
AIIEKTPUYECKOTO TOKA.



DNEeKTpOABMXKYLIasl Cujia M BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma 171 OJTHOM (3aMKHYTOM) 3yieKTpuueckon nenu. KopoTtkoe 3ambikaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMITepaTypbl. CBEpXIPOBOJIUMOCTb.

DOnekTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJAUMOCTH
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

OneKkTpuyeckuid TOK B  pacTBOpax M paciulaBaX  AJEKTPOJUTOB.
DIEKTpOIUTUYECKAs AUCCOUALNS. DIEKTPOIH3.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN N0, FalbBaHUKA.

Jlemoncmpayuu

M3mepeHne CUIIbI TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuana.

CmMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCUMOCTB CONPOTUBJIEHUSI METAJNIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBSI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIECTBISIETCS ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nowsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAY4YHOIO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.



Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIus,
napaboJia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX IPOEKIIMHU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW Mpupojae, Auddys3us, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMJIOBOE PABHOBECHE),
ANIEKTPUYECKUE SBJICHUS B )KUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEW M
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJMTHYECKAs IUCCOLUALMA,
raJIbBaHUKA.

I'eocpaghus: BaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: MpeoOpa3OBaHHUE JIBHKEHUN C HCIOJIb30BAHUEM MEXaHH3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWITHUKHA, HCIIOJb30BAaHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeidb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IIOJIyYECHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC npuoOopBkL,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3auMOJEMCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIIUH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHuTHOTO TOJISI JUJIMHHOTO MPSIMOrO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBre NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEeHUE 3apsHKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM moJie. PaboTa cuisl Jlopenna.



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
UHIAYKOUU. OJIEKTPOABIKYLIass Cuila WHAYKIUM. 3aKOH 3JIEKTPOMAarHUTHOMN
uHaykuun Papanes.

BuxpeBoe anekTpuueckoe Mmoje. OJEKTPOABMXKyLIas CHJIa WHIAYKLIUU B
IIPOBOJHUKE, IBHXKYILEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHAYKUIHMH. OJIEKTPOABIKYIIAs  CHJIA
CaMOWHIYKLIHH.

OHeprust MarHUTHOTO ITOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE I10JIE.

TexHudeckue yCTpoWcTBa M IPAKTHYECKOE NPUMEHEHHUE: IIOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YaCTHUILl, NHAYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIEM.

JIuHUY MHAYKIMY MarHATHOT'O TOJIA.

B3anmonelnicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIMU OT CKOPOCTH MU3MEHEHHS
MAarHuTHOTO IOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne MarHuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanne neMCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanne sBICHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KOJ1e0anus

KonebarenpHast cucrtema. CBoOOHBIE  MEXaHUYECKHE  KOJIEOAHMS.
["apmonnyeckue konebanwms. [lepmona, wacrtora, amrmumryga u (aza xoseOaHUN.
[IpykVHHBIN MasTHUK. MaTreMaTH4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHX
kosebanwmii. [IpeBpareHne sHepruy MpU TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE AIEKTPOMATHUTHBIE KOJICOaHUS B
UJCATBbHOM KOJIOATCIPHOM KOHTYpE. AHAJIOTHS MEXKIY MEXaHUYECKUMHU U



AIIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUs
HHEPIUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpeacraBienue o 3aryxaroumx KoyieOaHUsAX. BBIHYKIEHHbIE MEXaHUYECKUE
Kojiebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHbBIE KOJIeOaHuUs.

[lepemenHblii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTb
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpPsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE INEKTPUUECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA W IMPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUIA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTEMaTUYECKUI MASITHUK).

HabGmronenue 3atyxaromux KojieOaHuM.

HccnenoBanrie CBOMCTB BBIHYXJICHHBIX KOJIEOAHU.

HabGmronenue pe3onanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3onanc mnpum mnocCiIeOBAaTEIbBHOM COCAMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBaHue 3aBUCMMOCTH MEpUOJIa MalbIX KOJeOaHUM Tpy3a HAa HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccmenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpaneHus. llepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TOPOJOJIBHBIE BOJHBI.
HuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anektpomarautHoit BoiHe. CBOCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaX€HHUE, MPEIOMIICHUE, MoJsgpu3anus, Tudpakuus,
unTepdepenius. CKOpoCTb 3JE€KTPOMArHUTHBIX BOJIH.



[IIxana 37€KTPOMarHUTHBIX BOJIH. [[puMeHeHue 3JIeKTPOMarHUTHHIX BOJH B
TEXHUKE U OBITY.

[IpuHIMTBI pagUOCBS3U U TeNeBUACHUS. Pannonokanus.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHHUYeCKHue YCTPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMAarHOCTHKAa B TEXHHKE M MEAMUIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEHUE MOTIEPEYHBIX U TIPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHnu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOAHUIA.

HccnenoBaHre  CBOWCTB — AJIEKTPOMAarHUTHBIX — BOJIH: OTpPa’KEHHE,
pesioMJICHUE, MOJspu3anus, udpaKius, uHTephepeHITus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBeta. 3aKOHBI IPeIOMIIEHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj IOJIHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CnoxxHbIi cocTtaB Oenoro cseta. [Iger.

ColOuparomue U pacceuBaroimie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTosiHME W ONTHYEcKash cujia TOHKOM JuH3bl. [locTpoenue uzoOpaxeHUil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeJIUYEHUE,
JJaBaeMo¢€ JIMH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B HWHTephEpEHITMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
IJIaBHBIX ~MakCUMyMOB TIpM  MaJE€HUM MOHOXPOMATUYECKOrO0 CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.



TexHuyeckue yCTpOWCTBA U TMPAKTUUYECKOE MPUMEHEHHUE: OYKH, JIyla,
doToamnmapar, NPOEKIMOHHBINA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISPOU.

Jlemoncmpayuu

[IpssMOIMHENHOE pPACIpPOCTPAHEHUE, OTPAKEHHE M IIPEIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonmHOE BHYyTpeHHEE OTpakeHre. Mosiellb CBETOBOA.

HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.

Monenu MUKpOCKOIIa, TeJIeCcKoa.

HaGmronenue natepdepeHinm cBera.

HaGmronenue nudpakiuu cBera.

HaGnronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonmy4yenue ciekTpa ¢ MOMOIIbI0 AUPPAKIUOHHON PEIETKY.

HabGnronenue noasipuzaluuu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

W3mepenue nokaszaresns NpeaoMIICHHUs CTEKIA.

HccnenoBanue cBOMCTB N300pakeHU B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pazgea 6. OcHOBBI ClIeIHAIBHOM TEOPHH OTHOCUTEIBLHOCTH

['paHuIibl  NPUMEHUMOCTH  KJAcCUYECKOW  MexaHukd.  [locrymartsl
CIICLIMAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKYyM€, IPUHLMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHHU U COKPAILCHUE
JUTAHBI.

DHeprusi 1 UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3b MACChI C SHEPTUEH U UMITYJIbCOM PEJISITUBUCTCKON YacCTHUIIbl. DHEPIrus
TTOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6aHMOBOI ONMUKU

®otonsl. opmyna [lnanka cBsi3u 3HEprUN (HOTOHA C €TO YACTOTOM. DHEPTHS
U UMIyJibC (POTOHA.

OTtkpeiThe 1 ucciaeaopanue Gporoddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dbororddexra. YpaBHenue DiHmrerHa s gortoaddexra. «KpacHas rpaHuia»
dboroaddexra.

JaBnenne cBera. OnbiThl I1. H. JleOGenena.



XHUMHUYECKOE IEUCTBUE CBETA.
TexHuueckue YCTpONCTBA U MPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.
Jlemoncmpayuu
®oTo3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPEKTA.
Ceeroauo.
Conneynas Oatapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -HacTHIL.
[Inanerapnas mopenbs aroma. [loctynatel bopa. M3nmyueHune W mOTIIOLIEHUE
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOIA.
BousHoBEIE cBOlicTBa yacTull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyecknue yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIM
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnrogenue IMHEHYaThIX CIIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
Habnronenue nuHeyaToro CexTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOKHOCTh CTpOeHUS sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuo  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
Binsinue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnass monens siapa [eitzenGepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.
Anwsda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.
DHeprusi CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.
SnepHble peakuuu. JleneHue u CUHTES s1ep.
SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBHI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.



OnemeHTapHbIe YacTUIbl. OTKpPBITHE NO3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMoJieicTBUs. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuueckue ycTpoNCTBa U MPAKTUUYECKOE MPUMEHEHHE: JO3UMETp, KaMmepa
BunbcoHa, siaepHsblil peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CY€TunK HOHU3UPYIOUIUX YACTHII.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

Orarbl pa3BUTHs aCTpOHOMUHM. [IpHuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3BéznHoro HebOa. Co3Be3aus, sipKkue 3BE3[bI, IUIAHETHI, UX BUIUMOE
JIBUKCHUE.

ConHeyHas cucrtema.

Cosane. ConHeuHast akTUBHOCTh. McTounuk sHeprun ConHUA W 3BE3I.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3] TJIABHOW IIOCIIENOBATEILHOCTH. BHYyTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE INIPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbel. UEpHBIE ABIPHI B SApaX
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Pazoeranue rajgakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYEHHE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabGnronenus: HeBOOpYKEHHBIM TJ1a30M C HCIOJb30BAHUEM KOMIIBIOTEPHBIX
NPUWIOKEHUHN I ONpeeNICHUs MOJIOXKEHUSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOJyIIapys U IPKHUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

O6o0maronee MOBTOPEHHUE

Ponp ¢u3ukm u acTpoHOMHUHM B IKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIbHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, poJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHOH KapTHUHE MHPA, POJIb (PU3NUECKOU TEOPUH



B (OpPMHUPOBAHUM TPEACTABICHUNA O (U3UYECKOM KapTHUHE MHpa, MECTO
(bU3NYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MIPEJCTaBICHUM O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 6a30Boro ypoBHS B 11 Kimacce OCyIIECTBISETCS C
Y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
Ounonoruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DaKT, rurnore3a, (unyeckas BEIMYMHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIMPOBAaHNE, MOJIEh, H3MEPCHHE.

Mamemamuxa: pelieHHWE CUCTEMbl YpaBHEHUH, TPUTOHOMETPHUUECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPHl U MX MPOCKIHUH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
OmpeiesICHHE TUIOMAIU TIIOCKUX (UTyp U 00bEMa TEll.

buonocusn: »nexTpuyeckue SBICHHUS B KUBOW IpUpojJe, KoyieOaTelbHbIC
JIBUKEHUS B )KUBOW MPHUPOJIC, ONTUUYECKUE SIBJICHUS B KHUBOUM MPUPOJE, NCUCTBUE
paauainyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTA/UIMUECKasi CTPYKTypa TBEPIbIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKON PEHIETKU, CHEKTPAIbHBIN
aHaIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIIMOHHAs II€Yb, pajap, paguoNpUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpeamera «®Pusnka» Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJIKHO OOCCTICUUTH JOCTIKCHUE CIIECTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS Y4eOHOTO TIpenMeTa «Pu3nKay JOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroONuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U OIBITA JEIATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU 00YYaIOIIEeTrOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYHKO JI€STEIIBHOCTh B MHTEpECaX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3alIiy;

YMEHUE B3aUMOJECHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
X (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:



ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npUCyIIEero pU3nYecKoi HayKe;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm NnpodecCHOHANbHOU AESTEIBHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(U3UKM HA TPOTSKEHNUN BCEH KU3HH;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

chOpPMHPOBAHHOCTh JKOJOTHUYECKONW KYyJNbTYphl, OCO3HAHHE TJI00AIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJTAHUPOBAHUE M OCYIIECTBIICHUE JICICTBUI B OKPY>KAIOIIEH CpeJie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTb MHMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus: (QU3UKA  OCYLIECTBISATH  HPOEKTHYHD M HUCCIEAOBATEIBbCKYIO
NEeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble JJornyeckue 1eMcTBUA:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh ILEIU ACATEIBHOCTH, 33JaBaTh IMApAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJIITH  3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;
KOOPAMHUPOBATh M  BBHIOJHATH pabOTy B  YCIOBUAX  PEABHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,



pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIaJIeTh HAyYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMH M METOJIaMH
(bu3nYeCKON HAYKH;

BJIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIHHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UYECKOTO CONEpIKaHMs, MTPUMEHEHUIO Pa3IMIHBIX
METO0B MO3HAHMUS;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
HHTEpIIpeTallui, TNPeoOpa3oBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX YYCOHBIX
CUTyaIMsX, B TOM YHUCJIE TIPHU CO3JaHUU YICOHBIX ITPOCKTOB B 00JaCTH (PU3UKH;

BBISIBIIATh TNPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y ©€ pEeIIeHWs, HaXOAUTh apTyMEHTHI Ui JIOKa3aTeIhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPhl K KPUTEPUN PEIICHHSI;

aHANMM3UPOBAaTh TIOJNIYYCHHBIC B XOJE PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTHYECKH OIIEHHUBATh MX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIILHOM
NEATEITLHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIHsM, OIICHUBATH TPHUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (u3MKe B MPAKTHUECKYl0 00JIacTh
JKU3HEIEITEILHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC MJICH, MTpEJjIaraTh OPUTHHAIBHBIC ITOIX0/IBI U PEIICHUS;

CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU TOJydYeHHsS] WH(POpMAI (HU3HMYECKOTO COICP’KaHUS W3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSATEIBHO OCYIICCTBIATh TIOWCK, aHaJW3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0 MHPOPMAIMKM PAa3IUYHBIX BHIOB H (HOpM
MIPECTaBIICHHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJI30BaTh  CPEACTBA  WH(MOPMAIMOHHBIX HM  KOMMYHHUKAITMOHHBIX
TEXHOJIOTWIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a7lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€301TaCHOCTH;



CO3/1aBaTh TEKCTHl (DPU3MUECKOTO COAECpX aHUS B pas3IHuHbIX (opMaTax ¢
y4€TOM Ha3HAYEHUs] UHPOPMALIUU U LEIEBOM ayIUTOPHUH, BEIOUpasi ONITUMATIBLHYIO
dbopMy IIpeCcTaBICHUs U BU3yaJIU3alUu.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

OCYHIECTBJISTh OOIIEHHME Ha Yypokax (U3UKM U BO BHE-YPOUHOMU
JEATEIIbHOCTH;

pacro3HaBaTh NPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPE/ICTB;

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEMCTBHM € y4éToM OOLIMX
UHTEPECOB U BO3MOXKHOCTEN KaKJIOI0 YJI€HA KOJIJICKTUBA;

IIPUHAMATh LENM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacnpenensaTh poiad € YYETOM MHEHHMM Y4YaCTHHKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOM padoThI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXKJIOrO yYaCTHHKAa KOMaHIbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTb HOBBIE IPOEKThI, OLICHWBaTh HJEH C IMO3WIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYaLMSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIMATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
(GU3UKM W aCTPOHOMUH, BBISIBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJIATh IUIAH PELICHHUS PACYETHBIX M KAaYECTBEHHBIX
3ajJ1a4, [JIaH BBITOJIHEHUS MPAKTUUYECKON pabOThI ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILLICHHUE;



OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B NIESTCIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM;

BIAJCTh HABBIKAMH  TIO3HABATEIBLHON  pediieKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB M
OCHOBaHUI;

UCITIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHWBATh PHUCKH W CBOCBPEMEHHO INPUHUMATH PEIICHUS IO HX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeATETbHOCTH;

MPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apTryMEHTHl APYrHMX TMpPH aHalM3e pe3yibTaToB
NEeSTeIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHUX HA OMIMOKH.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe JIsI YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydaronIuxcs
COBEPIIICHCTBYETCS AMOITMOHAIIbHBIN WHTEJUICKT, TIPE IO Iar afoIIHiA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsI, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aNalnTHPOBAThCA K
HYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CTIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peiiaTh KOHPIUKTHI.



HPEJIMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMETHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMCHHUN:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUM, B IPAKTUYECKOU JIEATEIIbHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIEei:
MaTepHaibHas TOYKa, MHEPIIHAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, )KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUN 3aps]l IPU pelieHnr (PU3nIecKux 3aaay;

pacrno3HaBaTh (pu3MUECKHUe SBJICHUS (IPOIECChI) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
JJEKTPOJAMHAMHUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPAMOJIMHEHUHOE
JBIDKEHUE, CBOOOJHOE TaJieHue TeJ, JBUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3auUMOJIeHcTBUE Tel, Tuddy3us, OPOYHOBCKOE JIBHXKEHUE, CTPOCHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bEMA TeJl MPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, MCHApPEHUE, KOHJCHCALHUs, IUIABJICHUE, KPUCTAIUIA3ALMS, KUIICHUE,
BJIAJKHOCTBH BO3/1yXa, MOBBIICHHUE JABJIICHUS I'a3a IPU €r0 HAarPEBAHUU B 3aKPBHITOM
COCyZA€, CBS3b MEXKAY [apaMeTpamMu COCTOSIHMsSI Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJ, B3AUMOJCUCTBUE 3aPsIOB;

OMKCHIBATh MEXAHUYECKOE JBIKCHUE, UCIOIBb3Ys (DU3NYECKUE BEIMYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMITYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA DHEPTUSl, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPHU ONKHCAaHWU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHHS W EIUHUIIBI,
HAXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJINYMHAMU;

ONMCHIBAaTh HM3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBICHUS,
UCIONB3Yd (U3WUYECKUE BEJIMYMHBI: JaBJICHHE Ta3a, TeMmIleparypa, CpeaHss
KMHETUYECKAsi YHEPIrUsi XaOTUUECKOTO JBUKEHHS MOJIEKYJ, CPEAHEKBAAPATUUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBHUTATENs; MNpPH OMNHCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMBIX BEIUYWH, WX
o0O3HAaUeHUs W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(pU3HUECKYIO BEIMUUHY C APYTUMHU BEINUNHAM;

ONMCHIBAaTh N3YYEHHBIC JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BEIUUYMHBI: JICKTPUUECKUN 3apsij,



IEKTPUUECKOE M0JI€, HANPSKEHHOCTD IMOJISA, MOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB;
OpU ONHCAHUM IMPaBWJIBHO TPAKTOBAaTh (DU3MUECKUHA CMBICI HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUEHMs] U EIUHMIBI; YKa3blBaTb (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIMUYHMHY C IPYTMMH BEJINYMHAMY;

aHAJIM3UPOBaTh (PU3NUECKHE MPOLIECCHl U SIBJICHHS, UCIONB3YS (U3UUYECKUE
3aKOHBI U IIPUHLNIBL: 3aKOH BCEMUPHOTOo Tsarorenus, I, II u 111 3axonsl HeroToHa,
3aKOH COXPAHEHUs MEXAHMYECKOW DSHEpPrUuH, 3aKOH COXPAHEHUs HMITYJIbCa,
IOPUHIUI CYNEPIO3ULINA CHJI, NTPUHUMUI DPABHOMNPABHUS HHEPLHUAIBHBIX CUCTEM
OTCUY€Ta, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPHUIO CTPOCHHs BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETUYECKOW SHEPIMM TEIUIOBOTO JBMKEHHUS MOJIEKYJ C
aOCOJIFOTHOM TeMIIEpaTypol, NEPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMS
ANEKTPUYECKOro 3apsija, 3akoH KyloHa, Mpu 3TOM pas3iuyaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBIPAKEHHUE U YCJIOBUA (IPAaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPUHLMIBI JCHCTBUSA MAIlMH, NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS MX OE30MaCHOTO HCIOJIb30BAaHUS B
IIOBCEHEBHOM KU3HU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOr0 OOOpYJOBaHHUSA, MPOBOJUTH OIBIT M
bopMyIUpOBAThH BBIBOHI,

OCYILECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, PU
TOM BbIOHMpaTh ONTHUMAJIbHBIM CIOCOO M3MEpPEHHUsT U HCIOJb30BaTh HW3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMHU  BEJIWYUMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(GuKCUpOBaTh pe3yNbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (DU3MUYECKUX BEJIMYMH B
BU/JIE TaOJIUILI U TPa(pUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

co0o1aTh MnpaBuja 0€30MacHOro TpyJa MpH MPOBEIECHUHM HCCIEIOBAaHUM B
pamMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-HCCIEeNOBAaTEIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOTO
000pyI0BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJIB3Ysl (PU3UUECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJy4YEHHOTO 3HaueHus (PU3NUECKOIN BEJININHBI;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKJCHHI C ONOpOM Ha HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnuecKkue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHUH  y4eOHBIX  3aJa4  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN
U TIPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATh MOIydaeMyto HH(POPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBIACHEHHE MPOIECCOB OKPYXKAIOIIETO0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeaE;

paboTatb B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLHMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TPyHNbl, PAaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHWBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIbI B PEIICHNUE PACCMAaTPUBAEMON TPOOIIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHUMA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApPTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B NPAKTUYECKON IEATENBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
bu3MYecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN AJIEKTPUYECKUM 3apsifl, JIyd CBETA, TOYECYHBIM UCTOYHUK CBETA, SICPHAS
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PElIeHUH (PU3NYECKUX
3a1ay;

pacno3HaBaTh (pU3HUYECKHUE SBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMMKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aWUMOJIECHCTBUE
MarHuTOB, J3JICKTPOMAarHUTHasT WHAYKOWS, JEHCTBHE MArHUTHOTO IIOJSI Ha
IPOBOJHUK C TOKOM U JBIKYIIUHCS 3apsi, 3JEKTPOMarHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHENHOE PAaCIpOCTPAHEHUE CBETA, OTPAXKEHHE, IPEIOMIIEHUE,
uHTeppepeHus, audpakuuss W MOJsApU3alUs CBETa, JUCIEPCUs CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JMHENYaToOro CHEeKTpa aToMa BOJIOPOAA, €CTECTBEHHas W HMCKYCCTBEHHas
PaANOaKTUBHOCTH;



OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECKHE, MArHUTHBIC,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AJIIEKTPOMArHUTHBIE SIBIIEHUS (TIPOLECCHI), MCHOJB3Ysd (U3UYECKUE BEIMYMHBI:
ANEKTPUUECKUI 3apsil, CUjia TOKa, JJIEKTPUUECKOE HANpSKEHHUE, DIIEKTPUYECKOe
COMPOTHUBJICHUE, PA3HOCTH MOTEHITMAIOB, AJIEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIMS MarHATHOTO TMOJs, cuia Awmrmepa, cuia JlopeHma, WHIYKTUBHOCTH
KaTYIIKWA, YHEPTUS SJIECKTPUYECKOTO M MAarHUTHOTO IIOJIeH, TIEPHOJ W YacToTa
KojeOaHnii B KoyieOaTeTbHOM KOHTYpe, 3apsi W CHia TOKa B TPOIECCe
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE paccTosiHuE U
ONTUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUMU TPABUIBHO TPAKTOBATh (PU3UUYECKUM
CMBICII HCIOJIb3YEMBIX BEIMYMH, HMX OO0O3HA4YEeHHs M EAUHMIIBI, YKa3bIBaTh
GbopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITMIMHAMU;

ONHMCHIBATh HW3YYCHHBIC KBAHTOBBIC SBJICHUS W MPOIECCHI, HCIOJB3YS
(bU3MYeCKUe BEJIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU OMUCAHUU MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIMYWHY C JPYTUMH BEJIWYMHAMH,
BBEIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHAMM3UPOBATh (PU3HUYECKHE TMPOIECCHI U SBIICHUS, UCIONB3Yys (U3HUCCKHEC
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI TIOCTICOBATEIIBHOTO U MMApalIeILHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH 3JIEKTPOMArHUTHOU
WHYKIIUU, 3aKOH MPSIMOJMHEHHOTO PacHpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa miia Gortorddexra,
3aKOH COXPAHEHHS JHEPruH, 3aKOH COXPAHCHUSI MMITYJhCA, 3aKOH COXPAHCHMUSI
AIIEKTPUYECKOTO 3apsjia, 3aKOH COXPAHEHHS MAacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmajaa, Mpy 3TOM pasindaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOE BBIPAKEHUWE W YCIOBHUS (TpaHULBI, OO0JIACTH)
MPUMEHUMOCTH;

OTIPEJICIISITh HAMIPABJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMmepa u cuibl Jlopenna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/IaBaEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3WYSCKUX SBICHUH U
MIPOIIECCOB C HCITOJIB30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH 3TOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,



coOnpaTh YCTAaHOBKY M3 MPEIIOKEHHOT0 OOOpYJOBaHUs, IMPOBOJIUTH OMNBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3UYECKUX BEIUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpSIMBIX  M3MEPEHMI: TpPU STOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpaduKoB, JAeNaTh BEIBOJABI IO pe3yjIbTaTaM UCCIEeI0BaHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HUCCIEIOBaHUMN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIENOBATENbLCKOW U IMPOEKTHOM
NEeSATEIbHOCTH C MCIOJIb30BAHHUEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000Opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIICIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pEeIlIeHus, MPOBOAUTh PACYETHI U OLIEHUBATh PEAIbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPANBATh JOTHYECKH HENPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONOPOM Ha HM3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢dbuznyecKue SBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4yeOHBIX  3aJa4  COBPEMEHHBIE
UH(OPMAITMOHHBIC TEXHOJIOTHH JIJI MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YYCOHOUW U HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTy4aeMyr0 HH(HOPMAIIHIO;

OOBSCHATh TPUHIUIBI JEHCTBUS MAalIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOrO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, NJIi COXPAHEHMSI 3[I0POBbSI M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpele;

paboTatb B TpYyIIE C BBIIOJHEHUEM Pa3JIUYHBIX COLMAJIBHBIX POJICH,
IUIAHUPOBATh Pa0OTy TPYMNIBI, PAIMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U



MJIAHUPOBATH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIMSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM KoJunyecTBO 4acoB DJIeKTPOHHbIE
n/m | nporpaMmsi Bcero KoHTpoJbHbIe IpakTuueckue (un¢posnre)
padoTHI padoTHI o0pa3oBaTe/bHbIE
pecypcsl
Paznea 1. DUZUKA U METObI HAYYHOI'O TIO3HAHMUS
11 ®u3uKa U METO/Ibl HAYYHOTO 2 bubnnorexa [HOK
MMO3HAHMS https://m.edso0.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bu6mmoreka [IOK
https://m.edso0.ru/7f41bf72
2.2 JluHamuka 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH | 9 1 bubnuoreka [IOK
TEOPHH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 bubmuoreka [IOK
https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK
@da30BbIE IEPEXOABI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24



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

Pasnen 4. JIEKTPOAUHAMUKA

4.1 DneKTpocTaTuKa 10 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
4.2 [TocTOSTHHBIN JEKTPUUECKHUIA TOK. 12 bubmuorexa [JOK

Toxku B pa3nmyHbIX cpenax

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

Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

11 KJIACC

Ne HaumeHoBaHue pa3/ie/ioB U TeM KounyecTBO 4acoB DJIeKTPOHHbIE
n/n HporpaMmel Bcero KoHTpoJibHbIE IpakTHYecKne (un¢posnre)
o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOAUNHAMUKA
11 MaruauTtHoe nosje. DJeKTpOMarHuTHasI 11 1 3 bubmumoreka [IOK
WHYKIS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHu4eCKHe 1 JIEKTPOMarHUTHBIE 9 1 bubnnoreka [JOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
2.2 MexaHuYeCcKHe 1 IEKTPOMarHUTHHIE bubnnoreka [JOK
BOJIHBI > 1 https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

3.1 OcHOBBI cIENMANIBHON TeopUn 4 1 bubnuoreka [IOK
OTHOCHUTEJbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOM ONTUKU 6 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnuorexa [IOK
https://m.edsoo.ru/7f41c97c



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

4.3 ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Utoro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJIEMEHTBI aCTPOHOMHUU U aCTPOPHU3NKH 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pasneny 7
Pazaen 6. OBOBIIAIOIIEE IIOBTOPEHUE
6.1 O06o0maroiee MOBTOPEHUE 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
N KosnuyectBo yacos Hdara DJIEeKTPOHHbIE
Y
/i Tema ypoka Bcero | KonrpoabHble IpakTHyecKue U3y IEHMS uupposbIe
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
1 ®u3uka — Hayka o npupone. Hayunsie 1 bubmumorexa [IOK
METO/Ibl IO3HAHUSA OKPYXKAIOLLIETr0 MUpa https://m.edsoo.ru/ff0c32e2
2 Posb 1 MecTo ¢u3nku B GopMHPOBAHUU 1 bubnnorexa [JOK
COBPEMEHHOI HAyYHOU KapTHUHBI MUpPA, B https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOHN JESITEIbHOCTH JII0IEN
3 MexaHn4eckoe JTBUKEHUE. 1 bubnuorexa [JOK
OTHOCUTENBHOCTh MEXAHUUYECKOTO https://m.edsoo.ru/ff0c3508
neuxeHus. [lepemenienue, CKOpocTs,
YCKOpEHUe
4 PaBHOMEpHOE NPSAMOJIIMHENHOE ABUKEHUE 1 bubnunoreka [JOK
https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE 1 bubnuotexa [JOK
JBHJKECHHE https://m.edsoo.ru/ff0c372e
6 CBoOonHOe majeHne. Y CKopeHue 1 bubnmnorexa [JOK
¢BOOOIHOTO MMAEHNUSA https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiitnoe nBuxenue. /Ipmxenne 1 bubnuoteka [JOK
MaTEPUaIbHOU TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
8 [Ipunuun otHOocuTeNnbHOCTHU ["anunest. 1 bubnmnoreka [JOK

NuepumnansHbie cuctemsl otcuera. [lepBoiit
3akoH HeroToHA

https://m.edsoo.ru/ff0c3be8



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

Macca tena. Cuna. [Ipunmun
cynepnosuiuu cuil. Bropoit 3akox
HprotoHa s MatepranbHON TOUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

10 Tpertwnii 3akon HeroToHa 1151 bu6mmoreka [IOK
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8

11 3aKkoH BCeMUPHOTO TsroTteHus. Cua bubnmoreka [JOK
TskecTu. [lepBas kocMuueckasi CKOpOCTh https://m.edsoo.ru/ff0c3d00

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena bubnnorexa [JOK

https://m.edsoo.ru/ff0c3el18

13 Cuna tpenus. Koapdumment tpenns. Cuna bubnuorexa [JOK
COINIPOTHUBJICHUS TIPU ABUKECHUM Teja B https://m.edsoo.ru/ff0c3f76
AKUJKOCTH WM ra3e

14 [ToctynaTenbHoe 1 BpalaTeabHOE bubnnorexa [HJOK
JIBIDKEHHUE a0COJIFOTHO TBEPJIOTO TEa. https://m.edsoo.ru/ff0c41a6
MowmenT cunsl. [lnedo cunel. YcnoBus
paBHOBECHsI TBEPAOIO TENA

15 Hmnynsc MaTepuanbHON TOYKH, CUCTEMBI bubnuoreka [IOK
MaTepHaIbHBIX TOYEK. IMITyIbC CHIIBL. https://m.edsoo.ru/ff0c43d6
3aKOH coXpaHeHus UMIyJibca. PeakTuBHOE
JIBUKCHHC

16 Pa6ora u momHocTh cuitbl. Kunernueckas bubnmnorexa [JOK
SHeprus MarepuaibHOi Touku. Teopema https://m.edso0.ru/ff0c4502
00 U3MEHEHNU KMHETUYECKOI SHeprun

17 [TorenumansHas sueprus. [loTreHmanbHas bubnuorexa [JOK

SHEPrus ynpyro n1ehopMUpOBaHHOMN
npyxuHbl. [loTeHnmanbHas sHeprus tena
BOJIN3M IOBEPXHOCTH 3EMITH

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

[ToTeHIManbHBIC U HETIOTCHIIUAIBHBIC
cwibl. CBsI3b pa0bOThI HEMTOTCHIIMATBHBIX
CHJI C ©I3MEHEHUEM MEXaHUYECKOI SHEPTUH
CUCTEMBI Tell. 3aKOH COXPAHCHHUS
MEXaHUYECKON SHEPTHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHnas pabota «Mccrnenoanue
CBSI3U PaOOThI CUJIBI C U3MEHEHUEM
MEXaHMYECKOI HEpPTuu Tella Ha puMepe
PaCTSIKEHUSI PE3UHOBOTO KI'YTa»

20

KonTponbHas padbora no teme
«Kunemaruka. /lunamuka. 3aKOHBI
COXpaHEHUS B MEXAHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKOM TeoprH. bpoyHOBCKOE
nerxenue. Iuddysus

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapaxkTep JBUKECHUS U B3aUMOICHUCTBUS
YacTHUIl BenecTra. Moienu cTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEI

23

Macca monekyn. KonnuecTBo BemiecTsa.
IlocTostHHas ABoraapo

24

TermoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Llenscus

25

UNneanwsusiii raz3 B MKT. OcHoBHoe
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
CpPEIHEYW KUHETUYECKON SHEPTUU
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE
Menneneesa-Knaneiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27

3akon JlanpToHa. I'a30BbIe 3aKOHBI

28 JlaGopaTtopHnas pabora «McciaenoBanue
3aBUCHUMOCTH MEXy IapameTpaMu
COCTOSTHUS Pa3peKEHHOTO Ta3a
29 Mzomnporecchl B uaeaibHOM ra3e u ux bubnmoreka [JOK
rpaduyeckoe npeacTaBIcHUe https://m.edsoo.ru/ff0c570e
30 BuyTtpenusis sHeprusi TepMOIuHAMUYECKON bubnmoreka [JOK
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUSI. https://m.edso0.ru/ff0c5952
KonuuecTBo TemioTs! u padora.
BHyTpeHHs1s SHEprusi 0JTHOATOMHOTO
U/ICTBHOTO ra3a
31 Bune! rennonepenaun bubnnorexa [HOK
https.//m.edso0.ru/ff0c5c36
32 VY nenpHas TEIUIOEMKOCTE BEIECTBA. bu6mmoreka [IOK
KonmuecTBo TEIIIOTHI pH TEIIonepesaye. https://m.edso0.ru/ff0c5c36
AnuabaTtHbIi poriecc
33 ITepBblil 3aKOH TEPMOAMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30MpolLeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatuMocTh mpoIieccoB B MPUPOIE. bubnmnorexa [JOK
BTopoii 3ak0OH TepMOIMHAMUKHA https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevicreus u KI1 TeroBoi bubnuoteka [JOK
MaIlIUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT
37 DKosoruyeckue npoodaemMbl
TETUIOHEPTETHKU
38 O6o6maromuit ypok «MomnekymsipHas bubnmnoreka [JOK

¢uznka. OCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

39 KoHTponbHas pabota 1o Teme bubmuorexa [JOK
«Monexynsipaas ¢puznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI

40 [TapooOpazoBanue u KOHIEHCALIHSL. bubnmoreka [JOK
Ucnapenue u kunenue https://m.edso0.ru/ff0c63b6

41 AOCOJIOTHAsI U OTHOCUTEJIbHAS BIIAYKHOCTh bubnmoreka [JOK
BO3Ayxa. HachlleHHsbIi nap https://m.edsoo.ru/ff0c64d8

42 Tépnoe Teno. Kpucrammmyeckue u bubnunoreka [JOK
amopHbIe Teraa. AHU30TPOIHUS CBOMCTB https://m.edsoo.ru/ff0c65f0
KpUCTAIJIOB. JKuaKue KpucTasuibl.

CoBpeMeHHbIE MaTepUaJIbl

43 [InaBnenue u kpucramuM3anus. Y geabHast bubnuorexa [JOK
TeruioTa miasiaeHus. Cyonumanus https://m.edsoo.ru/ff0c6708

44 YpaBHeHUE TEIIOBOTO OanaHca bubnuorexa [JOK

https://m.edsoo.ru/ff0c6820

45 DneKTpu3zanus Tei. DNEKTPUIECKUH 3apsi. bubnmnorexa [JOK
JIBa BHJ1a DIIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ffOc6bcc

46 ITpoBOAHMKY, TUANEKTPUKH U bubnuoreka [IOK
MOJIYITPOBOJTHUKH. 3aKOH COXPAHECHHS https://m.edsoo.ru/ffOc6bcc
3JIEKTPUUECKOTO 3apsizia

47 B3aumoneiictBue 3apsnoB. 3akoH Kynona. bubnuotexa [JOK
TouYeyHbIi dIIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ced

48 Hanpsxk€HHOCTB 2JIEKTPUYECKOTO MO, bubnuorexa [JOK

[IpuHIHUI Cynepno3uIUu JIEKTPUIECKUX
nosier. JIuaum HanpsKEHHOCTH

https://m.edsoo.ru/ff0c6df2



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

49

PaboTa cri1 371eKTpOoCTaTHUECKOTO MOJIS.
ITorennuan. Pa3HoCTh OTEHIINAIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I U JUSJICKTPUKU B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/ISJ'ICKTpI/IquKaH ITPOHUIIAEMOCTD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

OnexrpoéMkocTs. Konnencarop

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

52

SJIGKTpOéMKOCTB IIJIOCKOI'O KOHJACHCATOpaA.

DHeprus 3apsKEeHHOr0 KOHIAEHCAaTopa

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

53

JlabopaTtopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"

54

[TpuHUMT NEUCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBATHHOTO
amnrmapara, CTpyMHOro npuHTepa.
DeKTpocTaTUYeCKas 3alnTa. 3a3eMIIeHre
HIIEKTPONPUOOPOB

55

DIIEKTPUUYECKHI TOK, YCIOBHS €TI0
cymectBoBaHus. [loctosunbiii Tok. Cuiia
toka. Hanpsixenue. ConpoTuBieHue.
3akon Oma aJig y4acTka 1enu

56

[TocnenoBarenbHOE, HapaIeIbHOE,
CMEIIaHHOE COEJMHEHNE IPOBOIHUKOB.
JlaGopatopHas pabora «3yueHue
CMEIIaHHOTO COEMHEHHS PE3UCTOPOBY

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLTHOCTH AJIEKTPUYECKOTO TOKA.

3akoH J[xoyns-Jlenna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

58

3akon OMa 115 MOJTHOM (3aMKHYTOM )
anekTpudeckoit nenu. Koporkoe
3ambikaHue. JlaboparopHas padora
«M3mepenne J/1C nuctouHuka ToKa U €ro
BHYTPEHHETO CONPOTUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIeKTPOHHAS TIPOBOMMOCTD TBEPIBIX
METAJIJIOB. 3aBUCUMOCTD COTPOTHBIICHUS
METAJUIOB OT TeMIIEPaTypHI.
CBepXInpoBOAUMOCTh

60

DNEeKTpUYECKU TOK B BakyyMe. CBoMCTBa
AJIEKTPOHHBIX ITyYKOB

61

[TonynpoBOIHUKY, UX COOCTBEHHAS U
puMecHas mpoBoauMocTs. CBoiicTBa p—
n-nepexona. [lomynpoBoAHUKOBBIE
puOOpbI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUUECKUN TOK B pacTBOPax U
pacIuiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAS TUCCOLHALINS.
DneKTpoan3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUUYECKHI TOK B raszax.
CaMOCTOSITENbHBIN U HECAMOCTOSITEILHBIA
paspsa. Momnaus. 11nazma

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DnexkTpudeckre Npudopbl U yCTPOICTBa U
UX MpakTuieckoe npuMmeHenue. [lpasuna
TEXHUKU 0€30MaCHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c86fc

65

Ob6o06maromuit ypok «2JIeKTpOIMHAMUKA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

66 KoHTponbHas pabota 1o Teme 1 bubmuorexa [JOK
«Qnekrpocraruka. [locTtosHHbIN https://m.edsoo.ru/ffOc8a8a
ANEKTpUYECKUi TOK. TOKH B pa3iuYHbIX
cpemax»

67 Pesepeusiit ypok. Kontponbras padotamo | 1 bubnmoreka [JOK
Teme "DNeKTpouHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHeIit ypok. O606maromuii ypok mo | 1 bubnmoreka [JOK

temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITIACC

e KoauuecTBO yacoB Jlara JIeKTPOHHBbIE HU(POBHIE
n/-n Tema ypoka Bcero | Kontpoabnbie | IlpakTnueckue H3yYeHHsl | oOpasoBaTe/ibHbIE
padoThbI padoThbI pecypchl

1 IIocTosiHHBIC MAarHUTHI M UX 1 bubnunorexa LIOK
B3auMOJIeicTBHE. MarHUTHOE IOJIE. https://m.edsoo.ru/ff0c9778
Bekrop MarHuTHOM MHAYKUMU. JIMHUK
MarHUTHON MHIIYKIIUU

2 MarsuTHo€ 1oJjie IPOBOJHUKA C TOKOM. 1 bu6nuorexa [IOK
OmneiT Opcrena. Bzaumopeiictue https://m.edsoo.ru/ff0c98fe
MIPOBOJHHUKOB C TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bubnmnoreka HOK
MarHUTHOTO TOJII KaTYLIKH C TOKOM» https://m.edsoo.ru/ff0c98fe

4 JleficTBMe MarHMuTHOTO MOJISI Ha 1 1 bu6mmoteka IIOK
MPOBOJHUK ¢ ToKOM. Cuita Amrepa. https://m.edsoo.ru/ff0c9ac0
JlabopaTtopHas padora «HMccnenoanue
JIEMCTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy
C TOKOM»

5 JleficTBMe MarHuTHOTO MOJISI Ha 1 but6mmoreka [IOK
JBUKYLIYIOCS 3apsKeHHYH0 yacTuly. Cumna https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabota cuisl Jlopenua

6 OnekTpoMarHuTHas UHAyKIus. [lotok 1
BeKTOpa MarHuTHOM uHAyKIMH. DJC
MHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykiuu Papanes

7 JlaGopatopHas pabota «MccnenoBanue 1 1 bubmuorexa [JOK
SBJICHHS DJIEKTPOMAarHUTHOW MHTYKIIHH https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NHayKTUBHOCTB. SIBJI€HHE CAMOMHTYKIUH.
O/1C camouHIyKIMU. DHEPIrust
MarHUTHOT'O TOJISl KATYIIKU C TOKOM.
DIIEKTPOMarHuTHOE IoJIe

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTpoucTBa U X
MIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOABUTaTENb,
YCKOPHUTEIIU 3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS MeYb

10

O6o6maromuii ypok «MarauTHoe moJe.
DNEKTPOMArHUTHAS] WHTYKITHS

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

11

KonTponbHas padora no teme
«MarHuTHoe 1nose. JIeKTpoMarHuTHast
AHIYKLIWSD)

bubnunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHHYECKHE KOJICOaHH.
Iapmonnyeckue konebanus. Y paBHEHUE
TapMOHHMYECKHUX KOJICOaHUH.
[IpeBpamienue sueprun

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHast pabota «HMccnenoanue
3aBUCHUMOCTH TIEPUO/Ia MANIBIX KoJeOaHui
T'py3a Ha HUTH OT AJIMHBI HUTU U MAaCChbL
rpy3a»

14

Konebarenbuplit KoHTYp. CBOOOIHBIE
DJIEKTPOMArHUTHBIC KOJICOAHUS B
ueanbHOM KollebaTeTbHOM KOHTYpE.
AHAJIOTHS MEXTy MEXaHUICCKHUMH 1
AIIEKTPOMATrHUTHBIMU KOJIEOaHUSIMU

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTHH B UACATHHOM KOJeOaTeIbHOM
KOHTYpE

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

16

[TpencraBieHre 0 3aTyXarOIUX
KoseOaHusX. BeIHyKIeHHBIC
MEXaHHYeCKHE Koebanus. Pe3onanc.
BriHyKIeHHBIC JIEKTPOMATHUTHBIC
KoJIeOaHUs

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennslii Tok. CUHYCOUJAIbHBIN
MepEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKA. AMIUTUTYTHOE U
JICUCTBYIOIIECE 3HAYECHUE CHIIBI TOKA U
HaIPsKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpauncdopmarop. [IponsBozacTso,
nepeaaya v NoTpediieHue IeKTPUIECKOM
SHEPruu

19

YCTpONCTBO U MPaKTHYECKOE MPUMEHEHUE
AIIEKTPUUYECKOTO 3BOHKA, TeHEpaTopa
MEPEMEHHOT0 TOKa, JIMHUN
AIIeKTponepeaay

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

20

DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE
anekTposHepruu. Kynerypa
WCIIOJIb30BaHMUS JJIEKTPOIHEPTUU B
MMOBCEIHEBHOM KH3HU

21

MexaHHUeCKUE BOJHBI, YCIOBHUS
pacrtpoctpanenus. [lepuoa. CkopocTh
pacIpoCTpaHCHHS U JITTHHA BOJIHBI.
HonepeqHLIe " IPOAOJIbHBIC BOJIHEBI

bu6nmorexa LIOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocTb 3ByKa. [ pOMKOCTB 3ByKa.
Bricora Tona. TemOp 3Byka

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

23

ONEeKTPOMarHUTHHIE BOJIHBI, UX CBOICTBA U
ckopocTb. [IIkana 351eKTpOMarHUTHBIX
BOJIH

bu6nunorexa LIOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

24

[IpuHUMITBI paINOCBA3U U TEJIEBUICHHUS.
PazButue cpencts cBsasu. Paguonokamus

25 KonTtponsnas padora «Konebanus u Bu6muotexa [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8

26 [IpssMonMHEITHOE pacpocTpaHeHHEe CBETa bubnuotexa [JOK
B OJHOPOAHOU cpene. TodeuHbIin https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyd cBeTa

27 OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS Bbu6moteka LJOK
cseta. [Toctpoenune uzobpaskeHuit B https://m.edsoo.ru/ffOcd4e0
TUTOCKOM 3€pKalie

28 [Ipenomnenue ceera. [lonHoe BHyTpeHHEE bubnnorexa [JOK
oTpaxkeHue. IIpenenbHbIi yroi MoiaHoro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHEI0 OTPaXEHUs

29 JlaboparopHas pabota «3mepenune bubmmoreka [JOK
MoKa3aTelisi MPeJIOMJICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a

30 JIunssl. [TocTpoenue n3obpaxxeHuit B bubmuoreka [IOK
nuH3e. opmyia TOHKOW JTUH3BI. https://m.edsoo.ru/ffOcddle
YBenuyeHue JIMH3bI

31 JlabopaTtopHas pabora «HMccnenoBanue
CBOWCTB M300paXEHU B JIMH3AX)»

32 Hucnepcus ceeta. ClI0KHBIN COCTaB
6enoro csera. L{Bet. JJabopaTopHas
pabota «HabmtoeHne 1ucnepcuu CBeTa

33 WuTtepdepenmus creta. udpakinus cBera. bubmmoreka [JOK
JudpakumonHas pemeérka https://m.edsoo.ru/ffOced22

34 [TonepeduHOCTh CBETOBBIX BOJIH. bubnuotexa [JOK

Honﬂpmaum{ CBC€Ta

https://m.edsoo.ru/ff0cf02e



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
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https://m.edsoo.ru/ff0cf02e

35

Onrruueckue mMpuOOphl M YCTPOUCTBA U
YCIIOBUS MX O€30MacCHOTO IPUMEHEHUS

36 ['panu1Ibl MPUMEHUMOCTH KJIACCUYECKOM bubmmoreka [JOK
Mexanuku. [locTynaTel cienraibHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEILHOCTHU

37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubmmoreka [JOK
3aMe/IJIeHUe BPEMEHH U COKpaIeHUE https://m.edsoo.ru/ff0cfa42
JUTHHBI

38 DHeprusi U UMITYJIbC PEISITUBUCTCKOM bubnnorexa [JOK
yacTulbl. CBSA3b MACChI C SHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHUS MTOKOS

39 KonTponpHas padora «Ontruka. OCHOBBI bubmmoreka [JOK
CIelIMaIbHON TEOPUH OTHOCUTEILHOCTH https://m.edsoo.ru/ffOcf6f0

40 ®otonsl. Dopmyna [Mnanka. DHeprus u bubmmoreka [JOK
UMIyIasC GOTOHA https://m.edsoo.ru/ffOcfel6

41 OtkpsiTHE U HccaenoBanue porodddexra. bubnnorexa [JOK
Omnpitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4

42 3akonsl Ppororddexra. YpaBHeHUE bubnuotexa [JOK
Oitamrreiina s Gotoaddekra. «Kpachas https://m.edsoo.ru/ff0d015e
rpanuna» poroaddexra

43 JaBnenune cBera. OnwiTel [1. H. JIeOenena. but6mmoreka [IOK
XUMHYeCcKoe JeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6

44 TexHUYECKHE YCTPONUCTBA U MPAKTUYECKOE
npUMeHeHue: (OToINEeMEHT, GOTOAATUHK,
CoNTHeYHas OaTapesi, CBETOUO/T

45 Pemenne 3amay 1mo reme «DIE€MEHTHI but6mmorekxa [IOK

KBAHTOBOM OITHKI)

https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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46

Mogens atoma TomcoHa. OnbITEI
Pesepdopna mo paccessHHIO 0-9aCTHII.
[TnaneTapHas MoJieIb aToMa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

47 IToctynatel bopa bubnuotexa [JOK
https://m.edsoo.ru/ff0d0afa

48 Wznydenue u nornomienrne GOTOHOB MpH bubnunorexa LIOK
Nepexoe aTomMa ¢ OJIHOTO YPOBHS SHEPTUHU https://m.edsoo.ru/ff0d0afa
Ha Apyrou. Bunsl ciektpos

49 Bomnnoseie cBoiicTBa yactuil. BosHebl e bubmmoreka [JOK
Bbpoitns. KopnyckynsipHO-BOIHOBOM https://m.edsoo.ru/ff0d0Oca8
nyanu3M. CIIOHTaHHOE W BEIHYKICHHOE
U3ITy4eHUE

50 OTKpbITHE PAIUOAKTUBHOCTU. OMBITHI bubnnoreka [JOK
Peszepdopnaa mo onpenenennto cocraBa https://m.edsoo.ru/ff0d0fd2
PaZIMOaKTUBHOTO U3ITYYCHHUS

51 CsaotictBa anbda-, 6era-, ramma-
u3Ny4deHus. BnusHue panoakTHBHOCTH Ha
JKUBBIC OpTraHU3MBbI

52 OTkpeITHE TPOTOHA U HEWTpoHA. 30TOMBI. bubmuoreka [IOK
Anbda-pacnaa. DNeKTPOHHBIN U https://m.edsoo.ru/ff0d1162
NO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3ITy4yeHue

53 OHeprus CBA3U HYKJIOHOB B SIpE. bubmuoreka [IOK

SnepHsle peakuuu. S nepHbIil peakTop.
[Ipo6nembl, epcreKTUBBI, IKOTOTHYECKUE
aCIIEKTHI SIICPHON dSHEPreTUKN

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3UTpoHa. MeTOo Il HAOIOICHUS U
PEruCTpaluy 3JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cron «PyHaameHTanbHbIe
B3auMOIeCTBUA. EAHCTBO usnueckoi
KapTUHBI MUPa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHoro Heb6a. Co3pe3aus, sipKkue
3BE3/b1, INIAHETHI, UX BUIMMOE JIBHKEHUE.
CoJHeuHast cucTemMa

56

Comnuue. ConHeuHast akTUBHOCTb.
Nctounuk sneprun CosHia v 3BE311

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU.
3BE3/bI INIABHOM MOCIIEI0BATEIBHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NIPEACTABIECHUS O
IIPOUCXOXKAEHUHU U 3BotoLuu CoslHIa U
3BE3]

58

Muneunsiii Ilyrs — Hamia ['anaktuka.
[Tonoxxenue u neuxxenue ConaHua B
I'anmaktuke. I'anaktuky. YEpHbIE IBIPHI B
Apax rajJakTUK

59

Bcenennas. Pasz6eranue ranaktuk. Teopus
Bbosnbioro B3peiBa. PenukroBoe
n3nyyeHue. MeTtarajiakTuka

60

Hepemennsie mpoOaeMbl aCTpPOHOMHUHT

61

KonrtpomnbHas pabota «1eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»



https://m.edsoo.ru/ff0d0e38

62

O6o06matromuii ypok. Pois ¢husuku n
aCTPOHOMHUH B IKOHOMHUUYECKOMH,
TEXHOJOTMYECKOM, COIUATILHOU U
ITHYECKOH cepax NesTeTbHOCTH
YyeJloBeKa

63

O6o06maromuii ypok. Ponbs u mecto
(GU3HUKY U ACTPOHOMHH B COBPEMEHHOM
HAyYHOM KapTHHE MHUpa

64

O6o6maromuii ypok. Ponb ¢puznyeckoit
TeOpur B (POPMUPOBAHUHU TTPEICTABICHHIA
0 (pu3uvecKol KapTUHE MHUpa

65

O6o6maromuii ypok. Mecto ¢puzndeckoit
KapTHHBI MUpA B OOLIEM psiLy
COBPCMCHHBIX €CTCCTBCHHO-HAYYHBIX
HPEICTABICHUIT O IPUPOJIEC

66

PesepBHBI ypok. MarHuTHOE 110JI€.
DNEeKTpOMarHuTHas MHIAYKIHS

67

Peseprubriit ypok. Ontuka. OCHOBBI
CIELNAJIbHON TEOPUU OTHOCUTEIBbHOCTH

68

Pesepnniit ypok. KBantoBas dusuka.
DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKH

bu6anoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

Hcnonwiyetcst obopynoBanue nentpa «Touka poctay






