MYHUIUITAJIBHOE BIO/DKETHOE OBIIIEOBPA3OBATEJIBHOE YUYPEX/JIEHUE
«KOPTVY3CKAA CPEAHASA OBIIEOBPA3OBATEJIbHAS IHIKOJIA»

PACCMOTPEHO: COI'NTACOBAHO: YTBEPXIEHO:
Ha [legarormueckom cosete 3um.aup.no YBP N.o./Inpekropa mKOJIIbI
IIporoxom Ne TpyOunckas H.A. 10.10.Henamux.
or" " 2023 1. N 2023 1. ITpukas Ne
or" " 2023 1.
PABOYA{ ITPOI'PAMMA

y4eOHOro npeaMera

«Du3nKa. Yriay0JeHHbIN YPOBECHb
(ID 3108181)

s oOydaromuxcsl0 kimacca
Ha YPOBHE CPEJHETO 00IIero 0opa3oBaHuUs

Ha 2023-2024 y4eOHbIi roA

cocTaBlieHa Ha 0cCHOBe DeiepalibHOr0 roCy1apCTBEHHOTO
o0pa3oBaTeIbHOTO CTaHJapTa CpeiHero odero oopazoBanus U OenepanbHON
paboueil mporpamMMbl CpeaHero oo1ero oopa3zoBaHus Mo npeaMery «Orus3uka

CoCTaBUTEID:
bekacos A. H.
YUUTENb (PUBUKU

c. Koprys, 2023



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qu3uke Ha YpOBHE CpeAHero oOmiero oOpa3oBaHuUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHUM U TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS
OCHOBHOW oOpazoBareibHOM mnporpammel, mnpeactaBieHHsix B I'OC COO, a
Takxke ¢ ydérom ¢enepaibHOM pabodeil mporpammbl BocnuTaHus U KoHieniuu
npenoAaBanus yaeOHoro npeamera «Du3uka» B 00pa3oBaTENbHBIX OPraHU3ALNAX
Poccuiickoit ~ denepanuu,  pealu3yOIMMX  OCHOBHbIE  00pa3oBaTEIbHBIC
MIPOTPAMMBI.

[Iporpamma no ¢usuke onpezenser o0a3aTeIbHOE MPEIMETHOE COJIepKaHueE,
YCTaHaBIMBAET PEKOMEHIYEMYIO IMOCIIEIOBATEILHOCTh N3YYCHHSI TEM U Pa3fesioB
y4e0HOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOTO TpoIllecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYarOIIMXCA.
[Iporpamma 1o ¢usuke naét npeacTaBiICHUE O LENSAX, COJAEPKAHMM, OOIIeiH
cTpaterud OOy4YeHHs, BOCIHTAHUS W Pa3BUTHs, OOYYarOIIMXCS CpPEIACTBAMHU
yaebHoro npeamera «Pu3nka» Ha yriIyOJIEHHOM YpOBHE.

Nzydyenue Kxypca (QU3MKU YIUIyOJEHHOTO YpPOBHS TO3BOJISIET PEaTU30BaTh
3a/1la4yd MPOPECCUOHAILHON OPHEHTAILIMH, HApPaBICHO HA CO3/IaHHUE YCIOBUU JUIs
MPOSIBIICHUSI CBOMX HWHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXKIIbIM
OOydarolmumMcsi, KOTOpbIE HEOOXOAMMBI JJsl TPOJAOJDKEHUS oOpa3oBaHHs B
opraHu3anusx mpodecCHOHATBLHOTO O00pa3oBaHUsl MO PA3IUYHBIM  (UZHKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEUATBLHOCTSIM.

B mporpamme mo (¢u3HKe OmNpeAensioTCs IIaHHUPyeMble Pe3yJbTaThl
OCBOEHUS Kypca (PM3UKU Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus: JUYHOCTHBIE,
MeTanpeaMeTHbIe, IpeIMeTHble (Ha  yriyonéHHoMm  ypoBHe).  Hayuno-
METOJIOJIOTHYECKON OCHOBOM It pa3paboTKu TpeOOBaHUN K JUYHOCTHBIM,
METampeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOYyYalOUIUXCs, OCBOMBIINX
nporpaMmy 1o (U3MKE Ha YpPOBHE CpeaHero oOmero oOpa3oBaHHs Ha
yrayO0inEHHOM YPOBHE, SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN TOIXO/.

[Iporpamma no gu3uke BKIIOYAET:

IUTAHUPYEMBIE Pe3yJibTaThl OCBOEHHUS Kypca (GU3MKH Ha yriayOiaéHHOM
YpOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTATHI [0 rojiaM 00y4eHus;

coJiepkanue yuyeOHoro npeamera «Ousukay 1o rogam 00y4eHus.

[Iporpamma 1o Qu3Mke HMeeT NPUMEPHBIA XapakTep U MOXKET ObITh
MCIIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIS1 COCTABJICHHS CBOMX Pab0YHX POrpamMm.

[IporpaMMa mo ¢u3uKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEICH U
MPEIOCTABISCT BO3MOXKHOCTH JUISl peaju3allid  Pa3IUdHbIX METOJUYECKUX
NOJIXOJIOB K TNpenojaBaHui0 (U3UKKA Ha YrIyOJIEHHOM YypOBHE MpU YCIOBHUH
COXpaHEeHHs 00s3aTeTFHON YacTH COAEPKaHUS Kypca.



®du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPHUPOJbI, BBICTyHas B
KayecTBe y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMM 00 okpy:karomieMm mupe. [lIkonbHbIN Kypc PU3UKK — CUCTEMOOOPA3yIOIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJBKY (DU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB M SBICHHM, HM3y4aeMbIX XUMHCH, OHOJIOTHEH,
¢dusmdeckord reorpaduerd W acTpoHoMmuei. lMcmonp3oBaHWE U aKTUBHOE
npuMeHeHue (U3HYEeCKUX 3HAHUM ONpEeNeNuiio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe >SHEpPreTHKH, TPAaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHMs] HOBBIX MAaTE€pUajoB C 3a/JlaHHbIMU CBoWcTBamu. M3ydeHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuyaroiierocsi, B OpMUpPOBAHUE YMEHUN NPUMEHSATh HAyUHBIN
METO/1 IO3HAHMSI IPY BBIIIOJIHEHUH UMM YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca ¢pu3uKu Ha YpPOBHE CpeHEro o0IIero oopa3oBaHus MOJIO0KEH
P UAEH, KOTOPbIE MOYKHO PACCMAaTpUBaTh KaK MPUHLIUIBI €M0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUH C HEW KypC SIBISETCS JOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3MKH, BKIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOMN (hU3HUKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUM C HeW maTepual Kypca (U3UKA
o0ObeMHEH BOKPYr (Qu3nyueckux Teopud. Begymum B Kypce sBisieTcs
(opMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE H
T0JIE.

Hoea zymanumapuzayuu. EE peanuzanus NpeANosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHala (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3nku Cc pa3BuTMEM OOILIECTBAa, a TaKXKE C MHPOBO33PEHUYECKHMH,
HPABCTBEHHBIMU M 3KOJOTHUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoit nanpaenennocmu. Kypc dbusuku yrnmyOaéHHOTO ypOBHS
MIPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOTMYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUNA U COBPEMEHHBbIE TEXHHUYECKHUE YCTpOMCTBa, U
TEXHOJIOTUU.

Hoea 3Kkonocuzayuu peanusyercs IOCPEICTBOM BBEJICHHS JIIEMEHTOB
COllep)KaHMsl, TOCBAIIEHHBIX HKOJOTMYECKMM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTUHM, a TaKKe OOCYKICHHS
po0JieM palliOHAIBHOTO MPUPOIOTIONBE30BAHUS M DKOJIOTMUECKONU 0€30MacHOCTH.

OcBoeHMe cofiepKaHus MIPOTPAMMBI 10 (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
MPUHIMIAX CUCTEMHO-AEATENbHOCTHOIO noaxoAa. Jns Gpusuku peanusanus 3TUX
IIPUHIMIIOB 0a3MpyeTCsl HAa UCIOIb30BAHUH CAMOCTOSATEIBHOIO SKCIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIolero Qakropa yuyebHoro mpouecca. ns yriayOnéHHOro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOIO OKCIEPUMEHTA,



BKJIIOYAIOUIETO (DPOHTAJIbHBIE YYEHHUYECKHWE OMNBITHI NPU HU3YYEHUH HOBOTO
MaTepuaia, JaboparopHbie padoThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
JBa crocoba peanuzanuu (QU3NYECKOro NpakTUkymMa. B mnepBoM ciyyae
MpakTUKyM npoBoauTcs aubo B koHue 10 u 11 kmaccos, mubo mocie nepBoro u
BTOPOTO TIOJNYTOAWN B KaXJIOM M3 OTUX KiIaccoB. Bropoi cmocod — 3To
UHTErpalus paboT MNpakTUKyMa B CHCTEMY JIaDOpaTOPHBIX paldOT, KOTOpHIE
MPOBOAATCS B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mox paboramu
MIPaKTUKyMa TTOHHUMAETCs] CAMOCTOSITENIbHOE HCCIEOBAHUE, KOTOPOE MPOBOAMUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IMIEHHOTO BHIa 0€3 IOIIaroBoi HHCTPYKITUH.

B nmporpamme mo @usuMke cuUcTeMa YYEHHYECKOTO JKCIEPUMEHTA,
7a00paTOpHBIX paboOT M MpakTUKyMa MpPEJCTaBlICHAa €IWHBIM TepedHeM. Brioop
TEMATUKU I 3TUX BUAOB YYEHHYECKUX MPAKTUYECKUX pPAaOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAs U3 OCOOEHHOCTENW MOYPOYHOTO
IUTAHUPOBAHUA W OcCHamleHus: kabuHeta ¢(usuku. [Ipu sToM obOecmneunBaercs
OBIIJICHHE OOYYAIOIMIMMHUCS YMEHUSMH TPOBOAWTH TMPSIMBIE W KOCBEHHBIC
WU3MEPEHUs], UCCIEeNOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEIWYUH M TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHWE YAENSETCS PEHICHUI0 PacYE€THBIX M KauyeCTBEHHBIX
3amad. [lpu 3TOM 1715 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJadd C SBHO
3aJIaHHOM U HESIBHO 3a/IaHHOM (PU3WYECKON MOJENbIO, MMO3BOJSIOIINE MPUMEHSTh
M3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, Tak |
UHTETpUpYs MPUMEHEHNE 3HaHUW W3 pa3HbIX pa3fenoB. JlJis KauecTBEHHBIX 3ajad
NPUOPUTETOM SIBISIOTCSA 3aJaHusg Ha OOBsSCHEHHE/MpEeJCKa3aHue MPOTEKAHMS
(u3HYECKUX SBJIEHUI U MPOLIECCOB B OKPYKAIOIIEH >KU3HHU, TpeOyromue BbIOOpa
buznyeckoil MOAENIH AJIsl CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECIICUCHHUIO Y4eOHOTo IMpollecca Kypc (PU3MKUA YrIyOJIEHHOTO
YPOBHSI Ha YPOBHE CpPEeAHEro o0IIero o0pa3oBaHus JAOIKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kabunHera. B kaOuHeTe QU3MKU JODKHO OBITH HEOO0XOIUMOE
nabopaTopHoe OOOpyJIOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B MPOTrpaMMe I10
(¢uU3MKEe YYEHUYECKUX OINBITOB, JTAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHCTpalmoHHOEe  000pyAoBaHHe (OPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH UM  O0O0ECIeuHMBaeT IOCTAaHOBKY
MEPEYUCIICHHBIX B TporpamMme M0 (U3HKEe KIIOYEBBIX JIEMOHCTpAIMNA IS
UCCIICIOBAHMSI M3yYaeMbIX SBICHHH W  TPOLECCOB, OMIUPUYECKUX H
(GyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlaGopatopHoe 000pyIOBaHWE MJisi YYEHHUYECKHUX MPAKTHUYECKUX pPadOT
dbopMupyeTcss B BHJIE TEMaTHYECKHX KOMIUJICKTOB M OOECIeUrBaeTCs B pacyére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJaomwuxcs. TeMaTH4eCKue KOMIUICKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITH TMOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUI€ LIU(PPOBBIX 1a0OPATOPHUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

dbopMHpOoBaHHE UWHTEpeca M CTpEeMJICHUS OOydYaroIMXcd K HaydYHOMY
W3YYCHUIO TPHUPOJBI, pPa3BUTHE WX HHTCIUICKTyaJIbHBIX W TBOPYECKUX
CHOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE TMO3HaHUA U (popMuUpOBaHHE
MCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPY KAIOITUM SIBJICHUSIM;

(dhopMHpOBaHWE HAYYHOTO MHPOBO33PCHHsS KaK pe3yjbTaTa M3yYeHHUsS OCHOB
CTpOEHUS MaTepuu U QyHITaAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

dhopMupoBaHUE YMEHUI OOBSCHATH SBJICHUS C UCIIOIb30BAaHUEM (PHU3UUIECCKUX
3HAHWM U Hay4YHBIX JI0KA3aTEIbCTB;

dbopMHpOBaHHWE TIPEACTABICHUA O poyi (DU3UKH IS Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYHBIX chepax Oymymieit
npodeccuoHaIbHON /IESITENIbHOCTH, CBS3aHHBIX C (U3UMKOM, MOATOTOBKA K
JabHEHIIIeMy 00yYCHHIO B ’TOM HAIpPaBJICHUU.

JlocTmkeHre STUX 1enel 00ecreunBaeTcsl pelieHueM CIIeAyIomuX 3a1aq B
mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPETHETO O0IIero 00pa30BaHuUS:

NpUOOpETeHHEe CUCTEMbI 3HAHUN 00 oOHUX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIOYAs  MEXaHUKY,  MOJEKYIIpHyl  (u3uKy,
AIEKTPOINHAMUKY, KBAHTOBYIO (PM3HUKY W DJIEMEHTBI aCTPO(PU3HKHY;

dbopMHpOBaHUE YMEHHI MMPUMEHSATh TEOPETUUECKUE 3HAHUS JJI1 00BICHEHUS
(bu3MYecKuX SIBICHUN B MPUPOJE W JUIsl MPUHSTHS TPAKTUYECKUX DEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CITOCOOOB PpEIICHUS pPa3IUYHBIX 3adad C SIBHO 3aJaHHOU
(bu3nUecKoii MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIIbHOE CO3/JIaHHE
(bu3nyUecKoil MOJENH, aJeKBaTHOM YCJIOBHSIM 3aJladyd, B TOM YHCJIE 3a]ad
WHXEHEPHOTO XapaKTepa,;

MOHMMaHuEe (U3NYECKMX OCHOB W TPHUHIIUIOB JACHCTBUS TEXHUYECCKUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHHE METOJaMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS M IPOBEICHUS
(U3MYECKMX OKCIMEPUMEHTOB, aHalIW3a W HHTEpPHpeTanuu  WHGOpMAIUH,
OTIPEIEIICHNS TOCTOBEPHOCTH MOJTYIYCHHOTO Pe3yJIbTaTa,;

CO3/IaHUE YCJIOBUM I Pa3BUTUS YMEHUU MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATEITbHOCTH;



pa3BUTHE HHTEpeca K chepam mpodeccrnoHaNIbHOM ASSITENTbHOCTH, CBSI3aHHON
¢ (PU3UKOM.

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yriyOn€HHBIA YPOBEHb
u3yyeHus: yuyeOHoro mnpeamera «®Pu3nka» Ha YPOBHE CPEAHEr0 OOIIEro
oOpa3zoBaHus BBIOMpaETCS OOYYAIONUMUCS, TUIAHUPYIOMUMH TPOJOHKCHHE
o0pa30BaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPODUIISL.

Ha wu3ydyenue ¢usukm (yriayOn€HHBII ypOBEHb) HAa YPOBHE CpPEIHETrO
oOiero oopazoBanusi orBoautcs 340 yacos: B 10 xnacce — 170 yacoB (5 4acoB B
Heneno), B 11 kiacce — 170 gacoB (5 yacoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (u3MKe TMepedeHb JIabOpaTOPHBIX M
MPAKTHUECKUX pabOT SBIAETCS PEKOMEHIOBAHHBIM, YUYWTENb JAENaeT BHIOOD
MPOBEJCHHUS JTa0OpAaTOPHBIX pPAOOT ¥ OMBITOB € YYETOM HMHAWBHIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

IIpome:kyTouHasi aTTecTalMs IPOBOJIUTCS B KOHIIE yueOHOT0 roja B hopme
KOHTPOJIBHOUM pabOThI, MPOJAOIKUTEIBHOCTHIO 40 MUHYT.



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Paszpnesn 1. HayuHblili MeTOA NO3HAHUS IPUPOABI.

®duszrka — pyHIaMeHTalbHas HayKa o npupoje. HayuHbslii MeToa o3HaHUs U
METO/Ibl UCCIIEeIOBAaHUS (PU3NYECKUX SIBIICHUH.

DOKCHepUMEHT U Teopus B Mpoliecce Mo3HaHus Mpupoasl. Habmoaenue u
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3mepeHuss (U3MYECKUX BEIMYMH (aHAJOTOBble W IU(pPOBBIE
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JaTUNKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuit  (HU3MYECKUX  BeNWYUH  (a0CoNIOTHasT W
OTHOCHTEJIbHAS).

MonenupoBanue (pU3NUECKUX SIBJICHUN M MPOLECCOB (MaTepuaibHas TOYKa,
abCONIIOTHO TBEPAOE TeNlo, HJealbHAsl >KUIKOCTb, HJICATbHBIA Ta3, TOYEUHBIH
3apsn). I'nnore3a. @PU3NYECKH 3aKOH, TPAHULBI €r0 IPUMEHUMOCTU. Du3nyeckas
TEeopHsl.

Ponb u mMecTto Qpu3nku B GOPMHUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MUpa, B IPAKTUYECKON 1E€ATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepenne cuiibl TOKa M HAOpsDKEHWS B LEMNU IOCTOSHHOTO TOKa MpH
MTOMOILM aHAJOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(poBoit adoparopueit mo duszmke. [Ipumepsl n3mMepeHus
(U3HYECKUX BEIMYUH MIPU MOMOIIN KOMIBIOTEPHBIX JATUUKOB.

Paszpgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe naBrxeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4l MEXAHUKHU.

Panuyc-BekTop MarepuasbHOMl TOYKHM, €ro MNPOEKUUH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemernienune, cKoOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTH) H
YCKOpPEHHE MaTepHaJbHOW TOYKH, MX MPOEKIHMH HAa OCH CHUCTEMbl KOOpPJUHAT.
CroxeHune nepeMele i U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJAHMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaTEPUATBHON TOYKH OT BPEMEHH U UX
rpaduku.

CBoOogHOE mManeHue. YCKOpeHHe CBOOOAHOrO maaeHus. [[BrkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPJHMHAT, CKOPOCTU H
YCKOPEHHMSI MaTepUaIbHON TOYKUA OT BPEMEHH U UX Tpaduku.



KpuBonuuennoe  pnBmkeHue. [IBUKEHHE  MATepUAIBHOM TOYKH IO
OKPY>KHOCTH. YTJIOBasi M JUHEHHass ckopocTh. [lepmon m vacrora oOpalieHws.
LlenTpocTpeMuTenbHOe (HOPMAIbHOE), KacaTellbHOE (TaHT€HI[MAIbHOE) U TOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHudyeckre yCTpOMCTBA W TEXHOJOTHMYECKHWE TMPOLECCHI: CHUAOMETP,
IBWKCHUE CHApSAOB, LEIMHbIE, IECTEpEHYAThIE U PEMEHHBIE MEepenayu,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTePUCTHUK
JBUKCHMUS.

CnocoObI ucclief0BaHUs IBUKEHUN.

Nnmoctpanus mpeebHOro Nepexo/ia U U3MEpeHne MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBanme NBUKEHUN C UCIIOIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne nBWKeHHs Teja, OPOIICHHOrO MO/ YIJOM K TOPU3OHTY H
TOPU30HTANIBHO.

Hanpapnenue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yIriI0BOI CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUNA, CKOPOCTEH IBMXKEHHUSI OJIHOTO U TOTO XK€
TeJla B pa3HbIX CUCTEMaX OTCUETa.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomot, npAKMUKyMm.

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEIEHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne yckopeHus MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH NIYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JIBI>KCHUH.

WN3mepeHnne  yCKOpeHUss ~ CBOOOJHOro  maAeHHs  (PEKOMEHJIOBAHO
HCIIOIb30BaHue UG POBOM 1a00PATOPHH).

WN3yuenue nBWXEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. [IpoBepka
TUIOTE3bl O TIPSMOW MPOMOPIUOHATBHON 3aBUCUMOCTH MEXIY JIalbHOCTHIO
MOJIETa U HAYAJIbHOM CKOPOCTHIO TENA.

N3ydeHne IBHKEHUS Tella MO OKPYKHOCTH C MOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

UccnenoBanre 3aBUCUMOCTH Tepuojia oOpalieHuss KOHMYECKOTO MasTHHUKA
OT €ro mapameTpoB.

Tema 2. lunamuxa.



ITepBeii 3akoH HproroHa. HHepumanbHble cuctemsbl otcu€ra. [IpuHUUMN
oTHocuTenbHOCTH ["anmunes. HeumneprmanbHbie cUCTeMBbl OoTcuéTa (OmpeeeHue,
MIPUMEDHI).

Macca tena. Cuna. [IpyHiun cynepno3unuu Cuil.

Bropoii 3akon HeroToHa aJ1s1 MatepraibHONU TOYKH.

Tperuii 3ak0H Hbr0TOHA U1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTE€HHS. OJKBUBAJICHTHOCTh T'PaBUTALMOHHOW U
WHEPTHOM MAaCCBI.

Cuna TspkecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAJEHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckod IMHPOTHL. JIBHOKeHHE
HeOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmKymerocs ¢
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TpEHHSI CKOJBXKEHHUS W CUJa TPEHUs
nokos. Koadduiment tpenus. Cuna CONPOTUBICHUS TPU ABMKEHUM Tejla B
KUJIKOCTH WJIH rasze, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JBHKEHUS.

Hasnenue. ['mapocratuueckoe napnenue. Cuina Apxumena.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: MOAIIUITHUKH,
JBM)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenune nBrkeHUs TNl B MHEPIUATBHBIX U HEMHEPIIMAIBHBIX CUCTEMAX
OTCU€Ta.

ITpuHIUIT OTHOCUTEIBHOCTH.

Kauenne naByx UWIMHAPOB WM IIAPOB PA3HOM MAaCChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEJIBHO HEMHEPIIMAJIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIOUIEH  MPWIOKEHHBIX K TeIy CUI C
MPOM3BEICHUEM MACChI T€JIa Ha €r0 YCKOPEHUE B MHEPIIMATILHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BO3HHKAIOIIMX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

HN3mepenune macc no B3auMOJCHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKECHUSL.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI P JABMXKEHUHM OpycKa MO HAKJIOHHOM
TJTOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBUCHUMOCTH BPEMEHM JBMKEHHUS Opycka TIo
HAKJIOHHOM IIJIOCKOCTY Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAaCCHI.



HccenenoBanre 3aBUCMMOCTH CWII YIIPYTOCTH, BO3HHMKAIOIIMX B IIPYKUHE U
pE3UHOBOM 00pasiie, OT X AehopMarii.

N3ydeHne NBUKEHUS CHUCTEMBI TEN, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
NErKui OJIOK.

N3mepenne koddduimenta TpeHUs MO BEIUYMHE YIIIOBOTO KodddummeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanvie nBHKeHHsI OpycKa MO HAKIOHHOM IUIOCKOCTU € MEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUS.

N3ydenne nBUKEHUs rpy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomtotHo TBEpAOe Teno. IlocTtymaTenbHOe M BpamiaTeIbHOE IBUKEHUE
TBEpHOro Tena. MOMEHT CHiIbl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl
CrnoxxeHue cuJil, IPUIIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOIO TeEA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3InuHOe PAaBHOBECHE.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCH: KPOHILUTEWH,
CTPOUTEIIBHBIM KpPaH, peIIETUaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bune!l paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOUIETO OCh
BpAILCHUS.

KoHcTpynpoBanne KpOHIITENHOB U PAaCUYET CHII YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONIOPBI.

Tema 4. 3akonvl coxpanenusn 8 mexanuke.

Nmnynbse MaTepuanbHON TOYKH, CUCTEMBI MaTepUaNIbHBIX TOYEK. LIeHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMmnyiibe cUIIbl 1 N3MEHEHHUE UMITYJIbCA TeEJA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTnBHOE IBMKEHHUE.

MoMeHT umIynbca MaTepuaibHOW TOYKM. lIpeacraBneHne o coxpaHeHHH
MOMEHTAa UMITYJIbCa B UEHTPAIbHBIX MOJISIX.

PaGorta cuipl Ha MamoM U Ha KOHEYHOM ImepemenieHuu. [paduueckoe
MpeCTaBIeHUE paOOThI CUIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckass »3Heprusi MaTepHalibHOW TOUYkKH. Teopema 00 W3MEHEHHH
KMHETUYECKOM SHEPIUU MaTE€pUaIbHON TOUKHU.



[lorenuuanbHple W HENOTEHUHMANbHbIE CHIbL. [loTeHUManbHAs JHEPrus.
[ToTeHmmanbHas 3Heprust yrnpyro neGopMupoBaHHOU NpykuHbI. [loTeHImanbHas
DHEPIus Tela B OJHOPOJHOM TIpaBUTAUMOHHOM mose. [loTeHuuanbHas sHEprus
TeJa B TPAaBUTALIMOHHOM I0JI€ OJTHOPOJHOrO I1apa (BHYTpU U BHE 1iapa). Bropas
KOCMHMYECKast CKOPOCTb. TpeThsi KOCMUUYECKast CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYECKOU
DHEPIUMU CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm i WACaTbHOM KUJKOCTH KakK CJIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHu4yeckne yCTpOHWCTBAa U TEXHOJOTHMYECKUE MPOLECCHI: ABUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHUCTOJNET, TUPOCKON, (PUrypHOE KaTaHUE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepenne MOIITHOCTH CHJTBL.

W3meHeHune sHepruu Tela Mpu COBEPIIEHUU PAOOTHI.

B3auMmHbIe mpeBpaiieHuss KUHETUYECKOM W NOTEHLUAIbHOW DHEPrUU IIpU
JNEUCTBUM HA TEJIO CHJIBI TSKECTU U CHJIbI YIIPYTOCTH.

CoxpaHeHue SHEpruy Npu CBOOOIHOM Ma/IEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepeHne nMmyiibea Tejia o TOpMO3HOMY IYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJCHCTBUH.

N3mepeHne KHHETHYECKOW SHEPTUHN TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHEeHUE W3MEHEHHS OTEHIMAIbHOM YHEPTUH MPYKUHBI C padOTOIN CUIIBI
TPEHUS.

Onpenenenue padbOThl CHIIBI TPEHUS NPHU JBMXKEHHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. Mouieky/isspHas (pU3HUKa U TEPMOJANHAMMKA.

Tema 1. Ocnogbl MOIEKYAAPHO-KUHEMUYECKOI MEeOPUU.

OcCHOBHBIE TMOJIOKEHUST MOJIeKyJsipHO-KMHeTH4Yeckot teopun (MKT), wux
onbiITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe aBuxkeHHE. XapakTep
INBW)KEHUSI W B3aUMOJCHCTBUS 4YacCTHI] BewecTBa. Mojaenu CTpoeHus Tras3os,
KUAKOCTEH U TBEPABIX TelA U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX



Mozeneil. Macca u pasmepbl Mosiekya (atromoB). KonuuecTBO BeliecTBa.
ITocrosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenbcus.

Mojenp ueabHOTO ra3a B MOJIEKYJSIPHO-KMHETUYECKON TEOPHUU: YaCTHUILIbI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeitpona. AOGcontoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiiecchl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduueckoe
IpeJICTaBIIEHNE U30IIPOIIECCOB: H30TEpPMa, U30X0pa, n300apa.

CBsA3p  MEXIy [IaBJIC€HUEM W CpPeJHEd KUHETUYECKOW DHEprueu
MOCTYNATEIBHOTO TEIJIOBOTO JBUKEHUS MOJEKYJ HJI€AIbHOrO raza (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH UJICATIBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEAHEH
KUHETUYECKOU SHEPTUEH MTOCTYIIATEIBHOIO TEIJIOBOIO ABMKEHUS €€ YaCTHULL.

TexHudyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHne HaHOMaTePUaJoB.

Jemoncmpayuu.

Mojenu IBUKEHHS YaCTHUI] BEILIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

HNuddy3us KuIKocTe.

Mogaens onbita LlTepHa.

[IpuTsxeHre MOJIEKYII.

Mojenu KpuCcTaJNINuYeCKUX PELIETOK.

HabGnronenue u ricciieqoBaHue U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

UccnepoBanne mpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IPH
TEII000MEHE MEXTy TOPSYEH U XOJIOAHOM BOJIOM.

N3ydeHne H30TEPMUYECKOrO IpoIecca (PEeKOMEHJOBAHO HCIOJb30BAHUE
udpoBoii 1aboparopun).

N3ydyeHnne n30X0pHOTO Mporecca.

N3ydenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCIOBUU s
TEPMOJIMHAMHUYECKOW CUCTEMBI. BHENTHME 1 BHYTpeHHHUE mapameTpsul. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMbl KaK CPEIHUE 3HAYEHUS BEIUYMH, OMHCHIBAIOIINX
€€ COCTOSHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamMuku. CamMomnpou3BOibHAsg — pellakcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens wnaeanpHOro0 Tra3a B TEPMOAMHAMHMKE — CHUCTEMA YpPaBHEHUU:
ypaBHeHHEe MenneneeBa—KianeipoHa U BBIpa)KEHUE JJII BHYTPEHHEU JHEPTUU.
VYcnoBus NpUMEHMMOCTH 3TOM MOJENU: HU3Kash KOHIIEHTpAIUsl 4acTHUIl, BICOKUE
TeMnepaTrypbl. BeipaxkeHue 11l BHYTPEHHEW 3HEPrud OJHOATOMHOTO HJEaJIbHOIO
rasa.

KBasucratnyeckue u HECTaTUYECKUE ITPOLIECCHI.

DOnemeHTapHas pabota B TepMoArMHaAMuUKe. Berancnenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpaMmme.

Teruionepenaya  kak  cnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEpPIruu
TEPMOJMHAMMYECKOW  cucTeMbl 0Oe3  coBepuieHust pabOotel.  KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYCHHE.

KomnuectBo Ttemnorel. TemnoéMkocTe Tena. YaelnbHas W MOJSIpHas
TEIUIOEMKOCTH BEIECTBA. YpaBHeHue Maiiepa. YaenpHass TeIioTa CropaHus
toruBa. Pacuér kommuecTBa TEmIOTHl npu Temnonepenaye. I[lonarue o0
aauabaTHOM IIpoIriecce.

IlepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KomnnuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHWS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: 4YeEpes
3aIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJWHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadarta. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOIMHAMUKHM Ui  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO IEpeaTh TEIIOTY OT O0jiee XOJIOAHOTO Tena K 6ojee Harperomy 0e3
komneHcanuu (Knaysuyc). Heo6patumMocTs MpUpOHBIX TPOLIECCOB.

[Tpunnune aecTBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3auenue KII/I. [ukm Kapno.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUrateneil. TemioBoe
3arps3HEHUE OKPYKAIOIIEH CPEIbl.

TexHu4yeckne yCTpOWCTBA M TEXHOJOTHYECKHE NPOLECCHI: XOJOAWIbHUK,
KOHJUIMOHEP, AHU3ENbHBIA M KapOWOpaTOpHBIA JABUTaTENd, MapoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIEpaTyp, YTUIU3AUS «TEIJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHMEM TEIUIOBOI'O HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOTUINBA IS
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPIHH.

Hemoncmpayuu.

N3menenue Temneparypsl pu aanadbaTnyeckoM pacIlIupeHUN.

Bo3ayuiHoe orauso.

CpaBHeHHE YAETBHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEN YHEPTHUU.

UccnenoBanue anuabaTHOTO Mpolecca.

KomrnbroTepHble MOAEHN TEIJIOBBIX JBUTATENIECH.

Yuenuueckuii skcnepumenm, nadopamopnsie pabomul, nPAKMUKYM.

N3mepenue yaenpHOU TENI0EMKOCTH.

HccnenoBanne npoliiecca OCTbIBAaHUS BEIIECTBA.

UccnenoBanue aaunadbaTHOro mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M DHEPrUU MEXKMOJEKYJISIPHOTO B3aUMOACHCTBUSA U
TEMIEPATyPbl KUIIEHUS )KUIKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobnl.

[TapooOpazoBanue u koHjaeHcanusa. HcmapeHue u kumneHue. YjenbHas
TEIJI0Ta NapooOpa3oBaHUsI.

Hacpimiennsle u  HeHachlinieHHble mapbl. KayecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH W JIABJIEHUS HACBIIICHHOTO Mapa OT TeMIEpaTypbl, UX HE3aBUCUMOCTb
OoT 00BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTETbHAS BIIAXKHOCTD.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. [limaBineHue u Kpucrtamnuzauus. YJeldbHas TEIIIOTAa IUIABJICHUS.
CyOnumarnusi.

Jledbopmanum TBEpOTO Tena. PacTsbkenne u cxxarue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nepopmariuii.

TermioBoe pacumpeHue KUAKOCTEH U TBEPABIX Tel, 0ObEMHOE U JIMHEHHOE
pacuimpeHre. AHrapMOHU3M TEIJIOBBIX KOJIEOAHMI YacTHI] BEIlleCTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprUn B (Pa30BbIX NMEPEX0/IaX.

YpaBHeHUE TEIJIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Kor(DPUIMEHT MOBEPXHOCTHOTO HATSKEHHSI.
Kanusapasie sBneHus. /[aBiaeHue noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyita Jlarutaca.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHUE TMPOLECCHI:  KHUJKUE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpayuu.

TennoBoe pacuiupeHue.

CBolicTBa HACBIIIEHHBIX MApOB.

Kunienune. Kunenue npy noHM>XEHHOM TaBJICHUMU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OnBITH C MBUTBHBIMH TNIEHKAMH.

CwmauuBaHue.



Kanunnsipasie siBiaeHus.

Mopenu HEHbBIOTOHOBCKOM KUJKOCTH.

Cnioco0bl U3MEPEHUS BIAYKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BENIECTBA.

Bunbr neopmanuii.

Habmronenne mansix aedopMariuid.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenue yaenbHON TEIIOTHI IUIABICHUS JIbA.

N3ydeHne CBONCTB HACBIILIEHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHNH.

N3mepenne ko3¢ dunpeHTa moBepXHOCTHOTO HATSKCHHMS.

N3mepenne moayns FOwra.

HccnenoBanre 3aBUCUMOCTH  JedopmManuu  pe3HMHOBOro odOpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DinekTpoauHAMMKA.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3auust Tell U €€ NPOSIBIEHUA. DJEKTpUYyeckuil 3apsa. JBa Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W IOJYIPOBOJIHHKHU.
DONeMEeHTapHbId BJIEKTPUUECKUM 3apsn. 3aKOH COXPAHEHUS! AIIEKTPUUYECKOTO
3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KysoHa.

DnekTpudeckoe nose. Ero neiicTBre Ha dJIEKTPUYECKUE 3apsibl.

Hampsox€aHocTh  anmexkTpuueckoro  moinsa.  [IpoOueiidi  3apsa.  Jluawuwm
HaIPSHKEHHOCTH AJIEKTPUUECKOTO 1oJIsl. OJHOPOIHOE IIIEKTPUUECKOE TOJIE.

[ToTeHIMAIBHOCT 3JIEKTPOCTATHYECKOTO IMMOJASA. Pa3HOCTh NMOTEHIMANOB H
HanpsbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuman 3neKkTpocTaTuyecKoro noiis. CBA3b HANPSKEHHOCTH TMOJS U Pa3HOCTU
NOTEHIIMAJIOB JUIsl DJIEKTPOCTATUYECKOTO Toyis (Kak OJHOPOJHOTO, TakK M
HEOHOPOIHOTO).

[IpyHIMT CynepnO3ULINN dIEKTPUIECKUX TOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apstkeHHOUN cdepnl. [lome
PaBHOMEPHO 3apshHKEHHOTO mo o0BEMY mapa. [lone paBHOMEPHO 3apsKEHHOM
OeCKOHEUYHOM TUIOCKOCTU. KapTuHBl JMHUN HANpsHXKEHHOCTH 3TUX MOJEH |
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKM B JIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3apsII0B.

JIMpIEeKTpUKHU B AIEKTPOCTATUYECKOM ToJIe. Jusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DIeKTpoEMKOCTh KOHJAEHCATOpa. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coenMHEHNE KOHIEeHCATOPOB. [locnenoBaTrenbHOe COEqUHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOTO0 KOHIEHCATopa.

JIBU>KEHME 3apsSHKEHHOW YaCTULIBI B OJJHOPOJIHOM 3JIEKTPUUECKOM TOJIE.

TexHnueckue yCTPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHL: 3JIEKTPOCKOIL,
ANEKTPOMETpP, BJEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphI, reHepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y IPUHIUII JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE JIBYX 3apSKEHHBIX IUIACTHH.

Monensb anekTpocraTudeckoro reueparopa (Ban ge ['paada).

IIpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA ITOCTOSSHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCaTopa OT IUIOLIAIu
IJTACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus dJIEKTPUUECKOTO OIS 3apsSyKEHHOTO KOHJAEHCAaTopa.

3apsaKa U pa3psiika KOHJIEHCATOpa YEPE3 PEZUCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

OueHka cui B3auMOJENCTBHS 3apSyKEHHBIX TEJI.

HabGnronenue npeBpallieHrs SHEPTUH 3apsHKEHHOTO0 KOHASHCATOpa B SHEPTHUIO
M3JIy4YEHUsl CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEpKaIIel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MTOTEHLIUAJIOB (HampsKeHus) pu
ITOCJIEA0BATENBHOM COEAMHEHNH KOHAEHCATOPOB.

Hccenenosanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoannwlil 31eKmMpuiecKuilt mok.

Cuna Toka. ITocTOsSIHHBIN TOK.

YcnoBus CyIlIECTBOBAHMS NOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. McTounmknm
toka. Hanpspkenne U u D]1C €.

3akon OMa 14 ydacTka LeIu.

DIIEKTpUYECKOE CONPOTHBIICHUE. 3aBUCHMOCTb CONPOTHBIICHUS
OJHOPOAHOIO IPOBOJHMKA OT €ro JUIMHBI U IUIOIIAAM IONEPEYHOIO0 CEYECHHS.
Y nenpHO€ COMPOTUBIICHUE BEIIECTBRA.

ITocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pazBeTBIEHHBIX AekTpruyeckux nenei. [Ipasuna Kupxroda.



Pabota snextpudeckoro Toka. 3akon [[xoymns—JIeHna.

MOUIIHOCTh 3JIEKTPUYECKOIO TOKA. TergoBas MOUIHOCTb, BbIAEIsSIEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBIICHME HCTOYHHKA TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) 2JICKTPUYECKOW Ienud. MOIIHOCTh MCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KoHnaeHcaTop B Lienu MoCTOSIHHOTO TOKA.

TexHudyeckne yCTPOWCTBA M TEXHOJOTHYECKHE TPOLECCHL: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUMK FIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HAIMPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpPSDKEHUS JIs pE3UCTOpa,
JaMITbl HAKaJIMBAHUS U CBETOAUO/IA.

3aBUCUMOCTb COINPOTUBIICHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
TUIOLIAAM MOMEPEYHOr0 CEUYEHHUs U MaTepHaia.

HccnenoBanre 3aBUCUMOCTU CHUJIBI TOKA OT CONTPOTUBIICHUS MPU MOCTOSITHHOM
HaIpsKEHUH.

[Ipsamoe nzmepenne DJC. KopoTkoe 3aMblkaHNE TallbBAHUYECKOTO AJIEMEHTA
1 OIIeHKa BHYTPEHHET0 CONMPOTUBIICHHUSI.

CrniocoObl coelMHEeHNsI UICTOYHUKOB Toka, DJIC GaTtapeii.

UccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU MCTOYHHKA TOKA
OT CHJIBI TOKA B LIETH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIEHUS POBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANpPSDKEHUA [JI  JIAMIIbI
HaKaJIMBaHMUSI.

VYBenuueHue npenena u3MepeHus amnepmeTpa (BoJIbTMETPa).

N3mepenne D/IC 1 BHYTPEHHETO CONPOTUBJICHUSI KICTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOro 3JE€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3sHOCTH MOTEHUMATIOB MEX]Y MOJIOCAMH HUCTOYHUKA TOKA
OT CHJIbI TOKA B LIETH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CUJIBI
TOKa.

Tema 3. Toku ¢ paziuunvix cpeoax.

ONeKTpuuecKass MNPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJMMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTb COINPOTUBJIEHUS METANIOB OT
TemiiepaTypbl. CBEpXIpPOBOAUMOCTb.



DNEeKTpUUECKUN TOK B BakyyMme. CBOWCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas " IpUMeECHast MIPOBOIMMOCTh
MOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DIIEKTPOIUTHYECKAS] IUCCOLMALIUSL.
OnekTponus. 3akonsl Dapajes s FAEKTPOIN3a.

OneKkTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIM M HECAMOCTOSATEIbHbBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsaaa. MoiHus. Ilimasma.

TexHudyeckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHME: Ta30paspsIHbIC
JaMmIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJIYNPOBOJHUKOBBIE TNPUOOPHI: THO/,
TpaH3ucTop, GOTOAUOM, CBETOJMOMA, TalbBaHWKA, padUHUPOBAHUE ME[H,
BBITUIABKA aJTIOMUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTb COIPOTHUBIIEHHS] METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbl nekTponn3a Papanes.

HckpoBoit paspsa M IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE IPOBOMMOCTH METAJIOB U NIOJYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HaOnronenue anexrposusa.

N3mepenne 3apsiaa OTHOBAIIEHTHOTO MOHA.

UccnenoBanne  3aBUCUMOCTHM  CONPOTHUBJICHUS  TEPMOpPE3UCTOpA  OT
TEMIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XaPAKTEPUCTUKU THO/A.

Du3HYeCKUl MPAKTHKYM.

CrniocoObl u3MepeHus (PU3NYECKUX BETUYHH C UCIOIh30BAHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTA U3MEPEHUN (PU3UUECKUX BEJIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  W3MEPEHUM, HCCIEHOBAHUM  3aBUCUMOCTEU
(¢u3MYecKX BEIMYMH, NPOBEPKA NPEIJIOKEHHbIX THNOoTe3 (BbIOOpP U3 padoT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIe CBS3H.

N3yuenune kypca ¢usuku yrayonénHoro ypoBHs B 10  kmacce
OCYILECTBIISIETCS € YYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTHKH, OMOJIOTHH, XUMUHU, T€Orpapuu U TEXHOJIOTHH.

Mestcnpeomemmnoie noHaAmMuUA, C6A3AHHbBIE C UZYUEHUEM MEMOO08 HAYUHO20
no3HanuA: ABICHHUE, Hay4yHbId (aKT, rumnotesa, (uU3MUecKas BEIWYMHA, 3aKOH,



TEOpHsi, HaONIOJEHUE, SKCIEPUMEHT, MOJAEIUPOBAaHUE, MOJENIb, H3MEPEHUE,
HOTPELIHOCTH U3MEPEHUM, N3MEPUTENIbHbIE TPUOOPHI, U(pOBast 1abopaTOpusl.

Mamemamuxka: peunieHre cucTteMbl ypaBHeHuH. JlunelHas ¢yHKUUA,
napabona, runepoosua, ux rpapuku u cBoiicTBa. TpuroHoMerpuiyeckue (PyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 MX IpOEKLKU Ha OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW mpupoae, 1uddys3us, ocMoc,
TEII00OMEH JKMBBIX OPraHMU3MOB, TEIUIOBOE 3arpsS3HEHHE OKPYKAIOIIEH Cpeibl,
yTUIN3alusg OMOOPraHMYecKOro TOIUIMBA JJIi BBIPAaOOTKH «TEIUIOBOM» U
AJIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHE U KallWJUIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBICHUS B )KUBOU MPHUPOJIC.

Xumuna: IHUCKPETHOE CTPOCHHUE BEIECTBA, CTPOEHUE aTOMOB U MOJIEKY,
MOJIb BELIeCTBa, MOJIApHAs Macca, MOJlydeHHe HaHOMAaTepHajioB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEIN, KUAKOCTEH U ra3oB, )KUJIKUE KPUCTAILIbI, JIEKTPUUECKHE
CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAS JUCCOIMAIINS, TaTbBAHUKA, JIEKTPOHHAS
MUKPOCKOTIHS.

T'eocpagpusn: BnaxxHOCTH BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozua: npeobpazoBaHue JABMKEHUN C HUCIIOJIB30BAHHEM MEXaHU3MOB,
y4€T CyXOro M OKHJKOTO TpPEHHsS B TEXHHUKE, CTATHUYECKHE KOHCTPYKIIUU
(KpOHIITEWH, pemeéryaTrble KOHCTPYKIMHU), MUCTOJIh30BaHHUE 3aKOHOB COXPaHECHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOIOIHH
MOJyYeHUsI COBPEMEHHBIX MAaTepUaNoB, B TOM UHCJIE HAHOMATEpHUajoB, W
HAaHOTEXHOJIOTUH, 3JIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
ra3opaspsAHbIe JIAMIIbI, TOJYIPOBOIHUKOBbIE MPUOOPHI, raIbBaHHUKA.

11 KJIACC

Paznen 4. JaekrpoanHamuka.

Tema 4. Macnummnoe noge.

B3anmoneiicTBUE TMOCTOSHHBIX MArHUTOB W IMPOBOJHUKOB C  TOKOM.
MaruutHoe mone. Bexktop MarHuTHOM uMHAyKuuu. [IpuHumn cyneprno3unuu
MAarHUTHBIX NOJie. JIMHUY MarHUTHOW MHIYKIIUU.

MarHutHoe 1oJjie MPOBOAHUKA C TOKOM (HPSIMOTO MPOBOJHMKA, KaTYLIKH U
KpyroBoro Butka). OnsIT Ipcresa.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBJIeHHE U MOIYJIb. [[BUKeHNE 3apsyKEHHOM YacTHULIbI
B OJTHOPOJIHOM MarHUTHOM IoJjie. PaGoTa cuisl JlopeHna.

MarnutHoe none B BeuecTBe. @eppoOMarHeTuky, napa- U JIHaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPUMCHCHHC

ITOCTOSIHHBIX MarHMTOB, 3JIEKTPOMAarHuTOB, TeCTep-MYyJIbTUMETD,
ANIEKTpOABUTATENL SIKOOH, YCKOPUTENIH 3JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kapturna  nuHMEM  MHAYKIMKM  MAarHUTHOTO  MOJs  MOJOCOBOIO  H
M0JIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHuii MAarHuTHOM UHAYKIHMU TOJIS JUIMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

HaOnronenue nBuxkeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHnmn JNEUCTBUS AIEKTPOU3IMEPUTEIIHEHOTO npubdopa
MAarHUTORJIEKTPUUECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnepoBanre MarHuTHOTO IMOJI MOCTOSIHHBIX MArHUTOB.

UccnenoBanre CBOMCTB (peppOMArHETHKOB.

UccnenoBanne neCTBUS NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenne cuibl Amriepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazHumuas uHOYKYUsL.

SIBiieHnEe BJIEKTPOMArHUTHOM MHAYKOUU. [IOTOK BEkTOpa MarHUTHOU
naaykuun. OJIC wHAYKIMU. 3aKOH 3JIEKTPOMAarHWTHOW uWHAykuuu Papanes.
Buxpesoe anekrpuueckoe none. Toku Pyko.

OJC uHAYKUMH B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NupykTtuBHOCTh. KaTylika WHIYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
SABnenue camonHaykuuu. 9J1C caMOMHIyKIIUY.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMATrHUTHOE TIOJIE.

TexHuuecKkne yCTpOWCTBA M TEXHOJIOTHMYECKHE MPOLECCHI: MHIAYKUHWOHHAsS
neyb, COJIEHOU, 3aIIUTA OT ANEKTPU3ALUU TEJI IPU JBHKECHUU B MATHUTHOM T10JIE
3eMJn.

Hemoncmpayuu.

HaOmronenne ssBjeHus 3JIeKTPOMArHUTHOW HHTYKITUH.

UccnenoBanne 3aBucumoctd JDJIC MHAYKIUH OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenne MmarauTa B aJIlOMUHHAEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHAYKIIUU.

Nccnenosanne 3aBucumoctyd J/1C caMOMHAYKIMU OT CKOPOCTHM HU3MEHEHUS
CUJIbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

UccnenoBanue siBIEHUS JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIMU BUXPEBOIO MArHUTHOTO TOJISL.

UccnenoBanue siBIEHUSI CAMOUHYKIIHH.

COopka MoJieTu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paspgen S. KosieOanust M BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOaHUSI.

["apmonunyeckue konebanusi. Kunemarnueckoe U JTUHAMUYECKOE OIHUCAHUE.
DHepreTMyecKoe ONMHUCAHHUE (3aKOH COXPAaHEHUsS MEXaHUYeCKoW 3Hepruu). BeiBoa
JUHAMHYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHUM M3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOT0 OMUCAHUS.

Awmrutyna u ¢aza konebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUN MCXOTHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u uactora konebanuid. Ilepron Manbix CBOOOJHBIX KOJeOaHUU
MaTeMaTu4eckoro MastHuka. Ilepmoa CBOOOMHBIX KoOJeOaHUN MPYKUHHOTO
MasATHHKA.

[Tonsarue o 3aryxarommx Kosedanusx. BeiHyneHHble koiebanus. Pezonanc.
Pe3onancHass kpuBas. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKONIEOaHUS.

TexHu4yeckne yCTpOWCTBAa U TEXHOJOTHMYECKUE MPOLECCHl: METPOHOM, YacChl,
Kaydelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0JIe0aTETHHOTO IBYKCHHS.

Hab6nrofgenne He3aBUCUMOCTH TIEPUOJIAa MAJIBIX KOJICOaHUI rpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanre  3aTyXawIIMX  KOJ€OAaHMM M 3aBUCUMOCTH  NIEpHOJA
CBOOOHBIX KOJIEOAHMI OT COMPOTUBIICHHUS.

UccnenoBanre koyiebaHUN Tpy3a HAa MACCHUBHOM TMpYXHHE C IEJbIO
(hopMupoBaHUs MPEICTABICHUN 00 UICAIbHOM MOJIETH TIPY>KMHHOTO MasiTHUKA.

3aKOH COXPAaHEHUs SHEPTUU NPH KOJeOaHUAX rpy3a Ha NpPYKUHE.

HccnenoBanre BRIHYKICHHBIX KOJIEOAHUN.

Hab6nronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.



N3mepenne mnepuosa CBOOOTHBIX KOJNEOAHWUN HUTSAHOTO W TPYKUHHOTO
MasTHUKOB.

N3yuyenue 3aKOHOB JIBUKEHUA TeJla B X0JI€ KoeOaHUl Ha yIpyroM MojBece.

N3ydennie nBUAKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUN B PY>KUHHOM MAasITHHKE.

UccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOMIUX KOJIEOAHUM.

HccnenoBanrie BBIHYXACHHBIX KOJIEOAHUM.

Tema 2. Inekmpomacnummnbsle KO1€0AHUA.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
ujealbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUTUTY/IbI
3apsja KOHAEHcaTopa ¢ aMIUTMTYI0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromnime AIEKTPOMArHUTHBIE KoseOaHus. BoiHyX1eHHbBIE
AJIIEKTPOMArHUTHBIE KOJIEOaHUSI.

IlepemenHBII TOK. MOIIHOCTh TEPEMEHHOIO TOKA. AMIUIUTYAHOE H
JICUCTBYIOIIEE 3HAYCHHE CHJIBI TOKAa W HAMpsDKEHUs] MpU pa3iudHou (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHblli NIEPEMEHHBIA TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LENH CUHYCOMJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspKeHH.

Uneanpubiii  Tpancopmatop. I[lpomsBoacTBo, mepemada u MOTpeOsICHHE
ANEKTPUUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE DIIEKTpodHepruu. KynbTypa
WCIIOJIb30BAaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA U TEXHOJOTHMYECKHE MPOLECCHI: 3JIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jemoncmpayuu.

CBOOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHU OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuuinorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mojenb 35IeKTPOMarHuTHOTO T€HEPATOPA.

BoiHyX/1eHHbIE CHHYCOUATbHBIE KOJIEOaHUsI.

Pesucrop, karymka MHIYKTUBHOCTH M KOHJEHCATOp B LIENU MEPEMEHHOIO
TOKA.

Pe3oHanc mnpu 1mOCIENOBATENBHOM COEAMHEHUM PE3UCTOPA, KATYIIKU
MHIYKTUBHOCTH M KOHJEHCATOPA.

Y cTpoiicTBO 1 IPUHLIUI IEUCTBUS TpaHcpopmaTopa.



Mogenb JIMHUY 3JIEKTPONEePEIayu.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

Nzyuenne Tpanchopmaropa.

HccenenoBanne MEpeMEHHOTO TOKA 4epe3 ITOCIENO0BATENBHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 35eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL.

MexaHuuecKkue BOJIHBI, YCJIOBUSA HX pacnpoctpaneHusi. Ilomepeunbie u
OpOJIOdbHBIE BOMHBL. Ileprol, CKOPOCTh pPacCHpOCTPAHEHUS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHMX BOJH: OTpaXeHHe, MpesIoMJIeHUE, MHTEephEepeHIus U
mudpakius.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

[ITyMOBOE€ 3arpsi3HEHHE OKPYKAIOIIEH CPEBI.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS U3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XE€HUE,  MPEIIOMIICHHE,
noJisipu3anus, uHTepdepeHus u qudpakius.

[IIxana >7eKTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE AJEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHUIMTBI paguOCBs3U U TeNEBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEBI.

TexHudyeckre yCTpPOWCTBA M TNPAKTUUECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, pajiap, paaguonpuéMHHUK, TEJIEBU30p, aHTEeHHA, Tenedon, CBY-neus,
yAbTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEUIIUHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpoCTPaHEHUE MTONEPEUYHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbH JJTUHBI BOJHBI OT YaCTOTHI KOJICOaHUH.

HabGmronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune unrepdepenunn u qudppakiini MEXaHUYECKUX BOJIH.

AKyCTUYECKHMN PE3OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HabGnrogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOM KoseOaHUM.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaKEHHE,
MpesIoMJICHUE, TOISpU3aIus, udpaKius, nHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTo U YIbTPAPUOIETOBOTO U3TyUECHU.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.



N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonMHENHOE pacupOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd caera.
To4euHbIN UCTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzoOpaxkeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npesiomieHus. OTHOCUTENBHBIN MOKa3aTenb npenoMieHus. [1IocTosIHCTBO 4acTOTHI
CBETa M COOTHOUIEHWE [JIMH BOJIH IMpPHU MEPEX0JE MOHOXPOMATUYECKOTO CBETa
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xon nyweit B npusme. [ucnepcus cBera. CloxHBIA cocTaB Oenoro cBera.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroyl MoJIHOrO BHYTPEHHETO
OTPAKEHMUS.

ColOuparomie U pacceuBaromue JuH3bL. ToHkas mauH3a. DOKyCcHOE
paccTossHUE M OINTHYECKas Cujla TOHKOM JIMH3bL. 3aBUCHMOCTb (POKYCHOTO
PACCTOSIHUSI TOHKOU c(hepudecKoil JMH3bl OT €€ TeOMETPUH U OTHOCHUTEIHHOTO
MTOKA3aTeNs MPETOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xop myda, NpOMIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOM
ontuiyeckord ocu. IlocTpoeHne wu300pakeHUNW TOYKH M OTpe3Ka IMPsSMOU B
coOMparolMX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npudopsl. Pazpemaromas cnocoOHocTh. a3 kak onTuyeckas
cucTeMa.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. HWurtepdepenuuss cBera. KorepeHTHble HCTOYHHKHU.
VYcnoBus HaOMIOAEHUS MAKCHMYMOB W MHUHUMYMOB B HMHTEp(EpEHLHOHHON
KapTUHE OT JABYX KOTEpEHTHBIX HWCTOYHHUKOB. [IpuMeprl KilacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakius cBera. JudpakuuonHas pemérka. YcCIoBUE HAOIOECHUS
IJIaBHBIX ~MAakKCHMyMOB TIpH MAJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHnueckue yCTpOWCTBA M TEXHOJIOTMYECKUE IMIPOLECCHI: OYKH, JIyIa,
nepuckon, (oroannapar, MUKPOCKOI, MPOEKLIHMOHHBIN ammapaTr, MpPOCBETICHHUE
OITUKH, BOJIOKOHHASI ONTHKA, TU(PpaKkIMOHHAs periéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



UccnenoBanrie npeioMIIeHUs CBETA.

Hab6nrogenune noaHoro BHyTpEeHHEro oTpakeHusi. Mojielib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKONapaLIeIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre cBOMCTB H300paKeHUH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIECKOTa.

Habmronenune natepdepeHiu crera.

HaGnronenue BETOB TOHKUX IJIEHOK.

Hab6mronenune nudpakimm ceera.

N3ydenne nudpakiimOHHON PeIETKH.

Hab6mronenue nudpakiimoOHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

Hab6nronenune nonsipu3aiuu cBeTa.

[IpumeHeHune nonapoua0B ISl U3YUCHHS] MEXaHUUECKHUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomot, nPAKMUKYM.

W3mepeHne nokasaTess NpeaoMIIEHUs CTEKIIA.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pACCTOSIHMSI OT BemiecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomyuyenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3€pKaJia U JIUH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TEIeCKOMMYECKUX CUCTEM.

Hab6monenue nudpakuuu, vHTep(hEepeHny 1 NOJIIpU3aliK CBETA.

N3yuyeHue noysipu3aluy CBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH IU3JIEKTPHUKA.

N3yuenue nHTEpPEPEHIINH JTA3€PHOTO U3ITyUYCHUS HA IBYX IIETISAX.

HabGnronenue nucnepcum.

HabOmronenue u uccienopanue qudpakiimOHHOTO CIIEKTpa.

N3Mepenue 1nMHbI CBETOBOW BOJIHBI.

[Tomy4yeHue criekTpa M3Iy4YEHHUS] CBETOJMOJIa MPU MOMOIIHM AUPPAKITMOHHOM

PEIIETKH.
Paszges 6. OCHOBBI cIeNMAJILHON TEOPUU OTHOCUTEJIBHOCTH.
I'panunbl  NPUMEHUMOCTHM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOpaszoBanus  JlopeHra.
VYcinoBue npuuUHHOCTUA. OTHOCUTENIBHOCTH OJIHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHH U COKPAILICHUE JJTUHBL.

DOHeprus U UMIYJIbC PEISITUBUCTCKOM YaCTHIIBI.

CBs13b Macchl C SHEPrUEN U UMITYJILCOM PEITUBUCTCKON YaCTULIbI. DHEPTUs
MOKOS.



TexHu4yeckne YCTPONCTBA M TEXHOJOTMYECKHE IPOILIECChl: CIYTHUKOBbBIE
NPUEMHHUKHY, YCKOPUTEITH 3apSKEHHBIX YaCTHII.

YueHnueckuit SKCEPUMEHT, J1aOOpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DSHEPrUU  PEIATUBUCTCKUX 4YacTUI (MO
dboTorpadusM TPEKOB 3aPSIKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBasi pusunka.

Tema 1. KopnyckyaapHno-6011060ii 0yanusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHUE (M3IIydeHUE aOCONIOTHO YEPHOrO TEIa).
3akoH cMeulenns Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotorpdext. OnbiThl A. I'. Ctonerosa. 3akoHsl ¢hoTodddexra. YpaBHeHHE
OitHireitHa aist potodaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenne cBeta (B YACTHOCTH, JaBJIEHHWE CBeTa Ha abCOIIOTHO
MOTJIOMIAONIYI0 M a0COJMIOTHO OTpakawlnyk moBepxHOCTh). Omnbiter [1. H.
JleOeneBa.

BomHoBbIE cBOMCTBA yacTull. Bonuel ae bpouns. linaa BonHel ne bpoitst n
pa3mepbl 00JacT JIOKAIM3alUUM JABWXKYyIIEHcs dactuilpl. KopmyckymnsipHo-
BOJIHOBOM AyanusMm. [{udpakius 37eKTPOHOB HAa KpHUCTAJIax.

Crneunduka usmepenuii B Mukpomupe. COOTHOIIEHUS] HEoNpeaenEHHOCTeN
I'eitzenOepra.

TexHu4yeckre yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHl: CIEKTPOMETP,
¢dboTodnemMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOJUOI.

Hemoncmpayuu.

®doTo3(PpdeKT HAa yCTaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeNIHETO (GoTodddeKTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYINPOBOJHHKOB — OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot, nPAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenne nocrosiaaoi [lmanka Ha ocHOBe HccienoBanus GhoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOJIMO/ OT HAIIPSKECHHUSL.

Tema 2. @u3zuka amoma.

OnbITHl MO HCCIENOBAHUIO CTpOoeHUs aroMma. [lnmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. U3ny4yenue u normnoimienne GOTOHOB MPH MEPEXoJie aToMa
C OJHOTO YPOBHS DHEPIUU HA IPYIrOM.



Buapi ciektpoB. CrieKTp ypOBHEHN 3HEPTUM aTOMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U31yueHue cBeta. Jlazep.

TexHUYeCKHe YCTPOWCTBA M TEXHOJOTHUYECKHUE IIPOLIECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pesepdopaa.

HaOmronenue tMHeNYaThIX CIIEKTPOB.

YCTpOMCTBO U AENUCTBUE CUETUNKA NOHU3UPYIOIIUX YaCTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€PHOTO H3TyUYEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

HaOmronenue tmHeyaToro crekTpa.

HccnenoBanne criekTpa pa3peKEHHOr0 aTOMapHOTO BOAOPOAA U MU3MEPEHHE
nocTossHHOU Punbepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 3j1eMeHMAPHBLIX YACHUY,.

Hyxknonnass monens sanpa I'eiizenOepra—MBanenko. 3apsina siapa. MaccoBoe
qucio Anpa. M30tomnsl.

PamunoaktuBHOCTE. Anb(da-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3inyuyeHue.

3akOH pPaJAMOAKTHBHOrO pacnaza. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IY4YCHHs. BiusHHE paJMOAKTUBHOCTH HA JKHUBBIC
opranu3Mbl. EcrectBeHHbIi QoH n3nydenus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledexT maccsl sapa.

Snepubie peakuuu. Jlenenue u cuHte3 anaep. Snepusie peakropsl. [IpoOaemsl
YIIPABISIEMOTO TEPMOSZAEPHOTO CHHTE3a. OKOJOTMYECKHE aCIIEKThl DPa3BUTHUSA
SAIEPHON YHEPIETUKHU.

Metozasl perucTpalyy U UCCIIEI0BAHUS AIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIIbHbIE B3aUMOJCUCTBUSA. bapuOHBI, ME30HbI U JICNTOHBI.
IIpencraBinenne o CtannaptHo Moaenn. KBapK-ritoOHHAst MOZENb aIpOHOB.

®usuka 3a npenenamu CrangaptHoil mMoaenu. TéMHas Marepust U TEMHas
SHEPIHUsl.

EnunHcTBO PU3nyeckoi KapTUHBI MUpA.

TexHu4yeckne yCTpOMCTBAa M TEXHOJIOTUYECKHUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHBI peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PEe30HaHCHasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanre TpEKOB YacTHUIL (10 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paainoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue norsoiieHus 6eTa-4acTull aTlOMUHUEM.

Paszgen 8. JiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpuMEHHMOCTh 3aKOHOB (U3UKK UIsI OOBSCHEHHUS IIPUPOJIBI
KOCMHUYECKHNX OOBEKTOB.

Metonbl acCTpOHOMHUYECKHUX HCCAeA0BaHUNA. (COBPEMEHHBIE ONTHYECKHUE
TEJICCKOIIBI, PAJAOTEIICCKOIIBI, BHEATMOC(EpHAs aCTPOHOMHS.

Bun 3Bé3nHoro nHeba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, MX BUIUMOE
JIBIDKCHUE.

ComnHeuynas cucrema.

Connne. ConmHeuHasi akTUBHOCTb. McTounuk 3Heprun CostHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpabHbIN KIacc —
CBETUMOCTBY». 3BE3JBI TJIAaBHOM IOCJIEIOBATCILHOCTH. 3aBHCHUMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3B&37. COBpEeMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Bomtonuu CojHIa U
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nHama [Manaktuka. Ilonoxxenue u nBuxenue CoJiHIa B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHbIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnple mpobiieMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaOmronenus 3BE3HOrO0 HeOGA HEBOOPYXKEHHBIM TJIa30M C UCIIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUJIOKEHUIN AJIsl ONpeIeTICHUs TI0JIOKEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBbIE CcO3Be3ausi CeBEpHOro IMOJyIlapus W SpKue
3BE3/bI.

HaOmronenuss B Teneckon JIyHbl, IUTaHET, TYMAaHHOCTEH U 3BE3IHBIX
CKOIIJICHUM.

Du3nYeCKUl MPAKTHKYM.

Cnioco0bl n3MepeHus (HU3NYECKUX BEIUYHH C MCIIOJIh30BAHUEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3UUYECKUX BEIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX  HW3MEPEHUM, HUCCIECHOBAHUN  3aBUCUMOCTEU
(¢u3MYecKX BEIMYMH, NPOBEPKA NPEIJIOKEHHbIX THNOoTe3 (BbIOOpP U3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3enax «YUYEHUUYECKUUA  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O6001maronee NOBTOPEHUE.



O06o001eHne u cucTeMaTH3alusl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynspHasa pu3MKa U TEpMOJUHAMUKA», «DIEKTpoAUHaMUKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUHM OTHOCHUTEIBbHOCTH», «KBaHTOBas
(dusnka», « IEMEHTbl ACTPOHOMHUH U ACTPOPUZHKNY.

Ponpr ¢Gu3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBbHON M 3TUUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOUW KapTUHE MUpPA, 3HAYEHUE OIKUCATEIBbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOM M  MPOTHOCTHUYECKOW  (DyHKIMIA
(bu3HYecKoil TeopuH, poiib GU3NIECKON TeOprur B (POPMUPOBAHUH MIPEACTABICHHM
0 (u3MUecKoi KapTUHE MHUpa, MECTO (PU3MUECKON KapTHUHBI MUpa B OOLIEM pAILY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeamMeTHble CBS3H.

N3yuenne kypca ¢usuku yraoyonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTHuKH, ONOJIOTUHU, XUMUHU, T€Orpapuu U TEXHOJIOTUU.

Mesicnpeomemnoie NOHAMUA,C6AZAHHBIE C U3YUEHUEM MEMO0068 HAYUHO20
no3nanua: SBICHUE, HAYYHbIH (akT, rumnoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopusi, HAONIOJEHHE, OSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEITHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, I pOBast 1a00paTOPHSL.

Mamemamuxka: peuieHUE CHUCTEMbl YpaBHEHUN. TpHUroHOMeTpuyecKue
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOpPHI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoanbie 37eMeHTapHBIX GyHKUMNA. [Ipu3Haku 1om0OMS TPEYroJbHUKOB,
omnpeesieHne MIOMAaU IOCKUX GUryp u oobeéMa Tel.

Buonozua: >nextpuueckue SIBICHHUS B KUBOW NpUpPOJE, KojieOaTeabHbIE
JBVDKCHUS B JKUBOW IIPUPOJE, DKOJOIMYECKHUE PHUCKHA IIPpU IPOU3BOJCTBE
ANEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAKIIEH  Cpensbl,
yIbTPa3ByKOBasi JMATHOCTHMKA B MEIULIMHE, ONTUYECKHE SBJICHUS B >KUBOU
IIPUPOJE.

Xumusa: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUINYECKAsI CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPalIbHBIN
aHau3.

T'eocpaghusa: wmarHuTHBIE TMOJOCAa 3€MJIM, 3aJIEKU MATrHUTHBIX  PYI,
¢doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoJABUTATENb KOOU, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIUOHHAS IEYb,
JMHUM 3JIEKTpONepeay, 3JIEKTPOBUraTeNb, pajgap, paluonpuEMHHUK, TEJIEBU30D,
aHTeHHa, TeiepoH, CBY-meub, yIbTpa3BYKOBas JAMArHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ alirapar, BOJOKOHHAA OIITHKA, COJIHCHYHAA 6aTape;1, CIIYTHHKOBEIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPICTUKA U SKOJIOTMYCCKUC ACIICKThI e€ pPa3BUTHUA.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHI
JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHOro mnpeamera «Duzuka»
JOJKHBI OTPaXKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IICHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IleCcTBa, pacUIMpEeHHe >KHU3HEHHOTO
OMbITA W OMbITA JEITEILHOCTH B IMPOILIECCE pPeaM3allMi OCHOBHBIX HaIpaBJICHHM
BOCIIUTATENbHOU JEATEIbHOCTH, B TOM YHCJIE B YACTH:
rPa’*KIAHCKOr0 BOCIIMTAHUA:
® chOpMHPOBAHHOCTh TPAXIAHCKOM  TMO3UMLMU  OOydHarolerocs  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;
® T[PUHATHE TPATUIIMOHHBIX OOIIEYETOBEUECKUX TYMAHUCTUYECKUX U
JE€MOKPaTHYECKUX LIEHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOIIecTBa, Y4yacTBOBaTh B CaMOYIPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;
® yMEHHUE B3aUMOJICHCTBOBaTh C  COIMAJIBHBIMH  MHCTUTyTaMU B
COOTBETCTBUHM C UX PYHKIMSIMU U Ha3HAUCHUEM,;
® TOTOBHOCTb K TYMaHUTAapHOM M BOJOHTEPCKOM AEATEIBHOCTH.
NATPHOTHYECKOT0 BOCIIUTAHUS:
* chOpMHPOBAHHOCT  POCCHICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
MaTpUOTU3MA;
® [[EHHOCTHOE OTHOIIECHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JIOCTHKECHHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKE.
JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
® cpopMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOIO MTOBEICHNUS;
® CNoCOOHOCTH OLEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUYEHOTO;
® OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYILIETrO.
3CTETHYECKOr0 BOCTIMTAHUA:
® DHCTETUYECKOE OTHOLIEHHE K MHUpPY, BKIIOYAs JCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYILIETO PUZNYECKON HAyKe.
TPYAOBOI0 BOCIIUTAHMSA:
® HHTEpeC K pa3inyHbIM chepam npodhecCuOHATbHON EeATeIbHOCTH, B TOM
Yyclie CBSI3aHHBIM C (QU3MKOW W TEXHHKOH, YMEHHE COBEpILIATh



OCO3HAHHBINA BRIOOP Oymaymiel mpodeccun U peain30BbIBaTh COOCTBEHHBIC
’KU3HEHHBIC TUTAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUI0O U CamMOOOpa3OBaHUIO B
o0macty (PM3MKHU HA MIPOTSHKEHUH BCEH KU3HU.

IKOJOIr'H4Y€CKOI0o BOCIIMTAHUSA

c(OPMUPOBAHHOCTH IKOJOTUYECKONW KYJIBTYphI, OCO3HAHHE TI00aIBHOTO
XapakTepa dKOJOTHYECKHUX IMpooiiem;

IUJAHUPOBAHUE M OCYIIECTBICHUE NEWCTBUUA B OKPYXaIOIIEW cpeae Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;

paclIMpeHUe ONbITa JAESITENBHOCTH IKOJIOTMYECKOW HAmpaBJIEHHOCTU Ha
OCHOBE MMEIOIINXCS 3HAHUHM 10 (PU3HUKE.

HECHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NIECKOIN HAYKH;

OCO3HAHHE I[EHHOCTH HAy4YHOH JesTeNbHOCTHU, TOTOBHOCTH B Ipoliecce
U3y4YeHUs (PU3UKU OCYLIECTBIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NEeATEbHOCTh UHANBUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble 1ornueckue aeiicTBU:

CaMOCTOATENLHO  (pOopMyNIHMpOBaTh M aKTyalIH3WpoBaTh MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

OTIPENENSITh TCNIH JSATEIHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTCPUU HX
JOCTHIKEHUS;

BBISIBIISAITh  3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B PpPacCMaTpPUBAEMBIX
(U3UYECKUX SBICHUSIX;

pa3pabaTbiBaTh IJIaH PEHICHUS MPOOIEMBI ¢ YUETOM aHaIN3a UMEIOIIUXCS
MaTepHAIbHBIX ¥ HEMAaTePUAIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIBHOCTh, OIICHUBATh COOTBETCTBHUE
PE3yNbTATOB LEJISIM, OIICHUBATh PUCKHU MTOCIICICTBHIA JISATCILHOCTH;
KOOPJIIMHUPOBATh M BBIMOJHATH PabOTy B  YCIOBHSX peajgbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KHU3HEHHBIX MTPOOIIeM.

Ba3oBble ucciienoBarejbcKe 1eMCTBUA:

BJIa/IeTh HAYYHON TEPMUHOJIOTHEH, KIIOYEBBIMU MOHATUSMU U METOJIAMU
(bu3HYeCcKoi HAYKH;

BJIAJETh  HaBBIKAMU  Y4EOHO-HMCCIICIOBATEILCKOW W TPOCKTHOMU
NESATEILbHOCTY B 00JIacTH (PU3HKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEILHOMY TIOMCKY METOJOB pelIeHUus 3agady  (HU3HMUecKOoro
coZiep KaHusl, MPUMEHEHHUIO PA3TUYHBIX METO/I0B TIO3HAHUS;

BJIQ/ICTh BUAAMH JCSITEILHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHHS, €ro
UHTEpIpeTann, IpeoOpa3oBaHUI0 U MPUMEHEHHIO B PAa3IMUHBIX YUEOHBIX
CUTyaIusiX, B TOM YHCIJIe MPH CO3JaHUU YYEOHBIX MPOEKTOB B 00JIACTH
buzukwy;

BBISBJISITH TIPUYMHHO-CJIEICTBEHHBIE CBSI3W U aKTyaJU3UpOBaTh 3ajaavy,
BBIBUTATh TUIIOTE3y €€ pelIeHUs, HaXOOuUThb AapryMEeHThl IS
J0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
peleHus;

aHaJIM3UpOBaTh IIOJYYEHHbIE B XOJ€ pEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, TPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh M (OPMYIUPOBAaTH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIHHOMN
AESITENFHOCTH, B TOM YHCIIE TIPU U3YYCHUU (DU3HKY;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;
YMETh TMEPEHOCUTh 3HAHHA MO0 (U3HKE B MPAKTHUECKYIO 00IacTh
KU3HEAEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEeH;
BBIJIBUTaTh HOBBIE UJIEHU, MPEJUIaraTh OPUTHHAIBHBIE MTOAXO0AbI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aIbTEPHATHUBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIa/IeTh HAaBbIKAMHU MOJy4YeHUs UHOpMalu (PU3NYECKOTO COAepKaHUs
U3 HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATH IOUCK,
aHalln3, CHCTEMAaTH3alMI0 M UHTEPIPETalrio MHPOPMAIUN Pa3IUYHBIX
BUJOB U (POPM IpeICTaBICHMUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMALIUK;

UCIIOJIB30BaTh CpeACTBa MH(DOPMALMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTU B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COONIOAEHUEM TpPEOOBAHUI SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECypcocOEpeKeHusl, MpPaBOBbIX HU
ATUYECKUX HOPM, HOpM MH(OPMAaLIMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEP)KaHMSI B Pa3IMYHBIX (popmaTax c
y4€TOM Ha3HayeHUs HHGOpPMaLMKU M LEJIEBOM ayAUTOPUH, BBIOMpas
ONTUMAJIbHYIO0 (POPMY MPEACTABICHUS U BU3YAJTU3ALINH.

KOMMyHI/IKaTI/IBHble YHUBEPCAJIbHLIC yqeﬁﬂme IleﬁCTBHH:

OCYIIECTBJISATh OOIIEHHEe Ha Ypokax (U3HUKA U BO BHEYPOYHOU
TESITETLHOCTH;



pacrno3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMii W CMsArdartb
KOH(JIUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHANBUIYAIBHON pabOTHI;

BBIOMpAaTh TEMATHKy U METOJbl COBMECTHBIX JCUCTBUN C y4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)JI0T0 4jeHa KOJIJICKTHBA;

OPUHUMATh IL€JIM COBMECTHON JI€ATENbHOCTH, OpPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTH)KEHMIO: COCTaBIIATh IUIaH
JEWCTBUI, pacpeiessITh PO C Y4ETOM MHEHUH YYaCTHUKOB, 00CYXKIaTh
pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KaueCTBO CBOETO BKJIAJa M Ka)XJOr0 y4acTHHKAa KOMaHIbI B
oOMIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBBIE IPOEKTHI, OIEHMBATH WJEH C TO3HMIWU HOBHU3HHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISATh IO3UTHBHOE CTPATETHUYECKOE IIOBEIECHHE B pa3IMYHBIX
CUTyalusiX,  MpOSBIATH  TBOPYECTBO W BOOOpaxeHwe,  OBITh
MHUIIMATUBHBIM.

PeryisiTuBHbIE YHUBEpPCAJbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBIISITh  ITO3HABATEIBHYIO  JIEATEIIBHOCTh B
obmacth (U3MKU W aCTPOHOMHH, BBISBISATH NPOOJIEMBI, CTaBUTh U
(bopMyIupoBaTh COOCTBEHHBIE 33/]a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEHICHUS PACUETHBIX U KaU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKON palboThl C YYETOM HMMEIOIIMXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHU;

JIaBaTh OLICHKY HOBBIM CUTYalHsIM;

paclMpATh paMKH  y4yeOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHNM;

JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTHUpPOBATh €ro, Oparh Ha ceds
OTBETCTBEHHOCTb 34 PELICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JPYAMIIMU B 00JIacTU
(GU3HUKY, TIOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA M KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIBLHbIN HHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUsAM, BHOCUTb KOPPCKTUBLI B ACATCIbHOCTD,
OICHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIIAM;



BIIaJICTh HABBIKAMHM II03HABATCIPHOM peduieKCcHH KaK OCO3HaHUS
COBEPILIAEMBIX JIECTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

WCIIOJB30BaTh MNpUEMBI pediIeKCHU I OIEHKH CUTyalluHM, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLICHHBAaTh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO HX
CHIXEHHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JIPYTMX IPU AHAIU3E PE3yIbTaTOB
JIESATCIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTHUBBI M APryMEHTBl JIPYTMX TP aHAIU3€ Pe3yIbTaTOB
JEATSIILHOCTH,

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHXEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHHS MPOTPAMMBI I10
busuKe Ui YpOBHSA CpeAHEro o00mero o0pa3oBaHUs Yy O0O0y4aromuxcs

COBEPIIEHCTBYETCS AMOIMOHATbHBIN WHTEJUIEKT, MIPEANoIararomii
c(hOpMHUPOBAHHOCTH:
® CaMOCO3HaHMs,  BKJIIOYAIOIIETO  CIOCOOHOCTh  MOHUMATh  CBOE

HYMOITMOHAIIEHOE COCTOSTHUE, BUICTh HAINPABICHUS Pa3BUTHS COOCTBEHHOU
HMOIMOHANILHOM cdepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpEryJIMPOBaHUs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEICHHE, CIOCOOHOCTHh aJalTHPOBATHCS K
OMOITMOHAJILHBIM W3MCHEHHUSM W TMPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAOIICH CTPEMIICHUE K JTOCTHKEHUIO TIEIH
U yClexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXOJS U3
CBOMX BO3MOKHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh  AMOIMOHAILHOE
COCTOSIHAE JPYTHX, YYHUTHIBATH €ro TIPH OCYIIECTBICHHHM OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIBHBIX ~ HAaBBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTh  BBICTPAWUBATH
OTHOUIIEHUSI C APYTMMH JIIOJbMHU, 3a00TUTHCS, MPOSABIATH WHTEpPEC U
paspeniatb KOH(QIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI
K xoHuy oOyuenuss B 10 knacce npeIMeTHbIE pe3yJibTaThl HA YIIIyOJIEHHOM
YPOBHE JJOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

NOHUMAaTh POJb (U3UKA B SKOHOMUYECKOM, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAJIbHOW M JITHYECKOH cdepax JeAaTeIbHOCTH



YeJIoBeKa, POJb U MECTO (M3UKU B COBPEMEHHOUN HAy4YHOW KapTHHE MUPA,
3HAUEHHE OINHCATENIbHON, CHUCTEMATU3HUPYIOUIEH, OOBSICHUTEIILHOW W
MPOTHOCTUYECKON  (QYHKIMHA  (PU3MYECKOH TEOpUHM —  MEXaHHKH,
MOJIEKYJISIpHON (U3UKH U TEPMOJMHAMHUKU, POJIb (PU3HUECKON TEOPHUH B
(dbopMHUpOBaHUU MIPEACTABICHNUNA O (U3UIECKON KaPTUHE MHPA;

paznuyarh YCJIOBUSL NPUMEHHUMOCTH Mojelied (u3ndyeckux Ten U
MPOIICCCOB  (SIBJICHUI): HWHEpIMalbHAs CHUCTeMa OTcuéra, abCOII0THO
TBEpIOE TENO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUXXEHUE,
CBOOOJIHOE mMajeHue, a0COJIIOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYTroe CTOJKHOBEHUS, MOJICNIU ra3a, KUIKOCTH
U TBEPJOTO (KPUCTALTMYECKOTO) Tela, UACabHbBIN Ta3, TOUCUHBIN 3apsi,
OJTHOPOJHOE 3JIEKTPUUECKOE TOJIE;

paznuyath yCJIOBUSl (TpaHULbI, 00JacTH) MPUMEHUMOCTH (U3UYECKUX
3aKOHOB, TIOHMMAaTh BCEOOIMN XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBACHITH MEXaHUYECKHE IPOILECChl U  SBIICHMS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBHOCTh
MEXaHUUYECKOTO JBIKECHUS, (DOPMYJIbl KHHEMATHKU PABHOYCKOPEHHOTO
NBIWKEHUS, TpeoOpazoBaHus [anwies mjisi CKOPOCTH W TEpPEeMENICHUs,
3akOoHbl HproOTOHA, NpPUHOMI  OTHOCUTENIbHOCTM ['anmunes, 3akoH
BCEMHUPHOI'0 TATOTEHUS, 3aKOHbl COXPAHEHUS MUMITYJIbCA U MEXaHHUYECKOMN
SHEPIuM, CBsI3b PAOOTHI CHUJIBI C M3MEHEHHUEM MEXaHWYECKOW JHEpPruu,
YCIOBUSI paBHOBeCHUs] TBEPJIOro Teia), NpPU HATOM HCMOJIb30BATh
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: ITpeoOpa3zoBanuii ["anumnes, BToporo
U TpeThero 3akoHOB HpBIOTOHA, 3aKOHOB COXpaHEHHS HMIYyJibca U
MEXaHUUYECKOM IHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHATM3UPOBATh M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHHUS, UCTIOIB3YS
ocHoBHble moOJoKeHHs MKT © 3akoHBI MOJEKYISpPHOW (PU3UKU U
TepMOJMHAMHUKUA (CBSA3b JIABJICHUSA HJEAJBLHOIO Ta3a CcoO CpeaHei
KUHETHYECKOW SHEPrUed TEIUIOBOTO JBHXKEHUS M KOHIIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEpaTyphl BEIIECTBA CO CpEIHEW KHUHETUYECKOU
SHEPruei TEIIOBOrO ABMYKEHHUS €r0 YacTHUll, CBSI3b JABJICHHS UACAIbHOTO
raza ¢ KOHIIEHTpAallue MOJIEKYyJl M €ro TeMIIepaTypoi, ypaBHEHHUE
MenpaeneeBa—Knaneiipona, mnNepBbId 3aKOH TEPMOJMHAMUKHU, 3aKOH
COXpPAHEHHSI SHEPIMU B TEIUIOBBIX MPOIECCax), MPU ATOM HUCIOIb30BaTh
MaTeMaTUYECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCHOBUS
MIPUMEHUMOCTH ypaBHeHUs MeneneeBa—KnamneipoHa;



aHAJU3UPOBATh W OOBSACHATH DJICKTPUUCCKUE SBJICHHUSA, HMCIOJIb3YS
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI JJIEKTPOJMHAMUKH (3aKOH COXpPaHECHUS
AJIEKTPUYECKOTO 3apsa, 3aKOH Kyiona, MMOTCHIIUAITLHOCTh
AJIEKTPOCTATUYECKOTO TOJIsSI, MPUHIUN CYNEPHO3UIUNA BJIECKTPUUECKUX
MoJieHl, TPy ATOM yKa3biBas YCIOBUS NMPUMEHHMMOCTH 3akoHa Kysona, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOILIEHHWS: 3akoHbl OMa IJis ydacTka
Henyd W JJId 3aMKHYTOM JJIEKTPUYECKOW 1enu, 3akoH Jxoyns—JIeHua,
npaBwia Kupxroda, 3akonsr Dapazes 11si 2JIEKTPOJIN3a);

OMUCKHIBaTh (PU3UUECKUE TPOILECChl M SIBJICHUS, HWCIOJIb3YS BEIUYHMHBI:
MepeMeIleHe, CKOPOCTh, YCKOPEHUE, UMITYJILC T€Ia U CUCTEMBI TEJl, CUJIa,
MOMEHT CWJIbl, JaBJICHWE, IMIOTCHIMAJIbHAS DSHEPTUs, KUHETUYECKas
DHEPrusi, MEeXaHWuyeckass SHeprusi, padora CWIbl, IIEHTPOCTPEMUTEIBHOE
YCKOpEHHUE, Cujia TKECTH, CHIIA YIPYTrOCTH, CUJIa TPEHUS, MOIIHOCTD,
SHEPIusl B3aWMOJACUCTBUS Tena ¢ 3eMJIEH BONM3U €€ TMOBEPXHOCTH,
SHEPrus ynpyrol aedopMmalud MPYXKUHBI, KOJIUYECTBO TEILIOTHI,
aOCoJIFOTHAs TeMmIepaTypa Teja, paboTa B TEPMOJMHAMHKE, BHYTPEHHSIS
DHEPIusl HACAIBHOTO OJHOATOMHOTO Tra3za, paboTa HJeaJbHOrO Tasa,
OTHOCHUTEJIbHAs BIIAXKHOCTh Bo3ayxa, KIIJI waeanpHOro TEmmoBOro
JBUTATEJNS; JIEKTPUUECKOE T0JI€, HAMPSIKEHHOCTD AJIEKTPUUECKOTO OIS,
HaNpsHDKEHHOCTh TOJIE TOYEUHOrO 3apsija WIM 3apsHDKEHHOro Iapa B
BaKyyM€ M B JUAJIEKTPUKE, MMOTEHIMAT 3JIEKTPOCTATUYECKOTO MOJIs,
pPa3HOCTh  MOTEHIMAJNOB, JJCKTPOABWKYyIas  Cujia, CHJIa  TOKa,
HanpsHKEHWE, MOIIHOCTh TOKAa, JJICKTpUYECKass EMKOCTh IIOCKOIO
KOHJICHCATOpa, CONMPOTUBIICHUE YydacTKa ILENMU C TMOCJIEAOBATEIbHBIM U
MapAJJIETbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS JIEKTPUUECKOTO TOJIS
KOHJEHCATOpA;

OOBSCHATh  OCOOCHHOCTH  MPOTEKaHWUA  (PUBUYECKUX  SBJICHUIA:
MEXaHUYECKOE JBMIKCHHE, TEINIOBOC [JABM)KCHHE UYACTHI[ BEIISCTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE NBIDKEeHUE, TudPy3usi, ucrnapeHue,
KUIIEHWE W KOHJIEHCAIIMS, TIJIaBJIEHUE U KPUCTAILTU3AIlUsl, HaPaBICHHOCTh
TeIIonepeaauu, JAEKTpU3aus Tel, SKBUIIOTEHIIMAIIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MTPOBOJIHUKA;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NYECKOU BEITMYUHBI OT
IpPYyrol ¢  HUCHOJIb30BaHUEM  TPSMBIX  HU3MEPEHUM, TIPU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCUPOBATh pPE3yJbTAaThl MOJTYYEHHOU
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BUAE TpadukoB ¢ y4ETOM
aOCOJIFOTHBIX MOTPENTHOCTEH U3MEPEHUH, JIeJIaTh BBIBOJBI 110 pe3yJibTaTam
HCCIICIOBAHUS,



MPOBOJUTh KOCBEHHBbIC HM3MEPEHHUS (U3MYECKUX BEIMYUH, IMPU ITOM
BBIOMpaTh ONTUMAJIbHBIA METOJ W3MEPEHHUs, OIEHHWBAaTh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE OTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHON TUIIOTE3bl: TUIAHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYCHHbIE PE3YyJbTaThl U JIeNIaThb BBIBOJ O CTAaTyce NPEAJIOKEHHOU
TUIIOTE3BI;

coOJro1aTh IpaBuiia 0€30MacHOr0 TpyJa NMpH MPOBEACHUU UCCIEIOBAHUN
B paMKax yd4eOHOTO OJKCIEpUMEHTa, TMpakTUKymMa U  ydeOHo-
UCCJIeIOBATENILCKOM W MPOEKTHOM JIEATEIbHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOUCTB U 1a00paTOpHOro 000pyAOBAHMS;

pelaTte pacyETHBIE 3aJadyd C SIBHO 3aJaHHOM M HESIBHO 3aJlaHHOU
(bu3MYecKoil MOJIENbI0: Ha OCHOBAHWU aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MUYECKOM MoOjeNnu, OTBevarlled TpeOOBaHMUSIM 3ajayu,
NPUMEHAIThL  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU M  MOCTYJIAThl
(GU3UYEeCKUX TEOpUN TIPH WCIOJIB30BAHUM MATEeMAaTHYECKUX METOJ/I0B
peuieHus 3aj1a4, NPOBOAUTh PACUEThl HA OCHOBAaHUU MUMEIOIIUXCS TaHHBIX,
aHAJM3UPOBATh PE3yJIbTaThl U KOPPEKTHUPOBATH METOJbl PEIICHUS C
Y4ETOM MOJIYYEHHBIX PE3YJIbTATOB;

pemaTh KadyeCTBEHHbIE 3ajaud, TpeOyrollre NPUMEHEHHS] 3HAHUU U3
Pa3HBIX pa3JeioB Kypca (PU3UKH, a TaKKe UHTETPALIMK 3HAHUW U3 JPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIAa: BBICTPAUBATh JIOTUYECKYIO
IEMOYKY PaCCyKJIEHUI ¢ OMOPOIl Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIOJB30BaTh TEOPETUYECKUE 3HAHUS IS OOBACHEHUS OCHOBHBIX
MPUHITUTIOB PaOOThI M3MEPUTENHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX TIPOLIECCOB;

MPUBOJUTh MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKHU, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO
MHpA, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M MPOU3BOJICTBEHHOMN
JESTENBbHOCTA 4YEJIOBEKa, CBS3aHHOW ¢ (DU3MYECKMMHU TMpOIleccCamMu, C
MO3ULIUNA SKOJIOTUYECKON O€30MaCHOCTH, MPECTABICHUHN O palluOHATHLHOM
MIPUPOJIOTIOIB30BAHUH, & TaKKE Pa3yMHOM HCIOJIb30BAHUU JOCTHKEHUN
HAayKM MW TEXHOJOIWH JUisl JAJbHEHIIEro pa3BUTUS UYEIOBEUECKOTO
00I11eCTBA;

NPUMEHSATh pa3uyHble CrocoObl paboThl ¢ MHPOpMaLUEH (PU3UYECKOTO
COJIEp)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbBIC



TEXHOJIOTUM JUIsl TIOMCKA, TEpepadOTKUu W TPEAbSIBICHHUS Y4YeOHOUW U
HAy4YHO-TIOMYJISIPHON MHGOPMAIINK, CTPYKTYPUPOBAHUS U UHTEPIPETALUN
nHpopMaly, TOJYYEeHHONM W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJTU3UPOBATH  MOJy4YaemMyr  MHOpMalnMilO W OLEHHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWI, TaK U HAa OCHOBE
aHaJM3a UCTOYHUKA UHPOPMALIUU;

MIPOSIBIIATH OpraHU3aIMOHHbIE u MO3HABaTEIbHbIE YMEHHUS
CaMOCTOATENLHOTO  NPHOOPETeHHs  HOBBIX 3HAHUW B Tpoliecce
BBITIOJTHEHUS MPOEKTHBIX U YYEOHO-HCCIIEIOBATENbCKUX PadoT;

paboTaTh B TPyNIE C HCIOTHCHUEM Pa3INYHBIX COIHAIBHBIX pOJICH,
IJIAHUPOBATH PAOOTy TPYMIIBI, PAIIMOHATIBLHO PACIIPEACTATh NEATEIbHOCTD
B HECTaHJApTHBIX CHUTyallMsAX, aJ€KBATHO OLICHUBATh BKJIAJl KAXKIOTO W3
YYaCTHUKOB TPYIIIIBI B PEIICHUE pacCMaTpUBaEMOM MPOOJIEMBbI;

MPOSIBJISITH MOTUBAIIMIO K OyayIiei mpodeCcCHOHAIBHON ACSITEIIbHOCTH TI0
CHENUAIBHOCTSIM (DPU3UKO-TEXHUYECKOTO TTPOQuIs.

K xonny oOyuenusi BII knacce mpeaMETHbIE Pe3yJbTaThl Ha YIIIyOJEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMECHHINA:

MOHUMATh POJIb  (U3UKH B OKOHOMHYECKOH, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3THYECKOU cdepax NesTeTbHOCTH YeIOBeKa, POib U MECTO
GU3UKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpA, POJb aCTPOHOMHUHU B
MPaKTUYECKON  JIESITEIbHOCTH YeJIOBEKa W JaJIbHEWIIeM HaydHo-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTEILHON M TPOTHOCTUYECKON (GYHKIUN (HU3UIECKON TEOpUu —
ANEKTPOANHAMUKY, CHEUHUAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uky, poas (GuUnUecKkoil Teopun B (POPMUPOBAHUU MPEACTABICHUNA O
(¢u3nYecKo KapTHHE MHUPA, MECTO (PU3MUECKOW KapTHHBI MUpa B 00IIEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPO/IE;
paznuyarh YCJIOBUSL NPUMEHHUMOCTH Mojelied (u3ndyeckux Ten U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE JIIEKTPUUECKOE U OJHOPOJIHOE
MAarHuTHOE TOJIsSI, TApPMOHUYECKHE KOJIeOaHHsl, MaTEMaTUYECKU MAsTHUK,
WJICAJIBHBIN TPYKUHHBIM MasiTHUK, TAPMOHUYECKUE BOJIHBI, WICAIBHBIN
KoJIeOaTeNnbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeTIel aToMa, aTOMHOTO siipa U
KBAHTOBOM MOJICIIH CBETA;

pazniuyath yCJIOBUSL (TpaHULbI, 00JacTH) MPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMHA XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh HCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC MPOIECCHI U SBIICHUS,
WCIIOJb3Yysl OCHOBHBIE TIOJOKEHUS W 3aKOHBI DJIEKTPOJWHAMUKH U
CHeUalbHOM  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHUA



ANEKTPUYECKOro 3apsiga, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  MHAYKUWMH, TnpaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE JJICKTPUYECKOW IEMU CO CKOPOCTHIO
M3MEHEHMS]  CWJIbI  TOKa,  TOCTyJIaTbl  CHEIUMaJbHONW  TEOpUU
OTHOCHUTEJIBLHOCTH DUHIITEITHA);

aHAIM3UPOBATHh U OOBSCHITH KBAHTOBBIEC MPOIECCHI U SIBJICHUS, UCTIOIb3YS
MOJIOKEHUSI ~ KBAHTOBOM  (u3uku  (ypaBHEHHUE  DUHINTEHHA A
dboToapdexra, mnepBbld W BTOpPOM mMocTynarbl bopa, mnpuHUHUI
COOTHOILIEHHSI HeompeaenéHHocTeil ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO U MACCOBOT'O YMCENI U DHEPTUU B SIAECPHBIX PEAKIUSIX, 3aKOH
PaAMOaKTUBHOTO pacmana);

ONMKCHIBATh (PU3MYECKHE TPOLECCHl M SBICHUS, WCIOJb3YS BEIMYMHBIL:
HaMpsHKEHHOCTh DJIEKTPUYECKOTO MOJIsA, MOTEHIHA 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IMOTEHUMAJIOB, JJICKTPOJABWXKYINAS CUJA, HMHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHAYKUIHUH, HSHEPrHUsi MArHUTHOTO IMOJs
MPOBOJAHUKA C TOKOM, PEISATUBUCTCKUN HWMITYJIbC, TIOJHAsT SHEPrus,
DHEPTUsS TIOKOS CBOOOJHOW 4YACTHUIBI, DHEPTUsS M HUMITYJIbC (DOTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHSI CBA3U SA/Ipa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3UYECKUX  SBJICHUM:
AJIIEKTPOMArHUTHAsI MHIYKIMS, CAMOUHIYKITUS, PE30HAHC, MHTep(depeHIIns
BOJH, Jaudpakius, AUCHEPCHUs, I[IOJHOE BHYTPEHHEE OTpaKeHUue,
dboroanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnajbl
anep, raMMa-usllydeHue sjaep, (pu3udeckne TPUHIUIBI CHEKTPaTIbLHOTO
aHanu3a u padoThI Ja3epa;

OTPENEIATh HAMPABJICHUE WHAYKIIMA MArHUTHOTO TIOJISI MPOBOJHHUKA C
TOKOM, CUJIbl AMniepa u cuiibl JlopeHnna;

CTpOUTH M300paKeHUE, CO37]aBAEMOE IIIOCKUM 3€PKajoM, TOHKOW JIMH30M,
Y PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATalolMe aCTPOHOMUYECKUE TOHATHS, TEOPUU U
3aKOHBl I aHaimM3a U OOBACHEHHS (PUUYECKUX  IPOIIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3AHBIX CHUCTEMAaX, B MEKIaJaKTUYECKOU
cpeje; ABUKEHUsI HEOECHBIX Tell, IBOJIIOLNHU 3BE3/] U BeeneHHoi;
MPOBOJUTh HCCICOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYUH C
UCIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUN, MPU HSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUPOBATh Ppe3yJbTaThl IOJTYYEHHON  3aBUCHMOCTH
¢u3nYeckuXx BEIMYMH B BHAE TpaduKoB ¢ y4YETOM aOCOMIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMM, JielaThb  BBIBOJBI IO  pe3yJbTaTaM
UCCIIEIOBAHUS;



MPOBOJUTh KOCBEHHBbIC HM3MEPEHHUS (U3MYECKUX BEIMYUH, IMPU ITOM
BBIOMpaTh ONTUMAJIbHBIA METOJ W3MEPEHHUs, OIEHHWBAaTh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE OTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MIPOBOAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3BL: MIAHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYCHHbIE PE3YyJbTaThl U JIeNIaThb BBIBOJ O CTAaTyce NPEAJIOKEHHOU
TUIIOTE3BI;

OMMUCHIBATh METO/IbI OJIyYEHUS HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJro1aTh TpaBuiia 0€30MaCHOTO TPY/a MPH MPOBEACHUU MCCIECIOBAHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, TpakTUKymMa W  y4eOHO-
WCCIIEIOBATENIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCHOJIb30BAaHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMS;

peliaTte PpacyETHBIE 3aJauyd C SBHO 3aJJaHHOM W HESIBHO 3aJlaHHOU
¢bu3nYecKoil MOJIeNbI0: HAa OCHOBAaHWM aHalu3a YCJIOBHUS BBIOMPATH
bu3nueckue MoJenH, OTBeYarouue TpeOOBaHUSIM 3aJadyM, MPUMEHSTH
(dhopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThl (PU3UUECKUX TEOpHil
IpU  HCIHOJIH30BAHUM MaTEMAaTHUUYECKMX METOJOB pelIeHUs 3ajad,
MPOBOAUTH PACUEThl HA OCHOBAHUM MMEIOIINXCS TAHHBIX, aHAIM3UPOBATh
pEe3yAbTaThl U KOPPEKTUPOBATh METOJIBI PEUIEHUS C YUYETOM IMOJTYyUYEHHBIX
pEe3yJIbTaTOB;

pemaTh KadyeCTBEHHbIC 3ajauyd, TpeOyrollre MNPUMEHEHUs] 3HAaHUU U3
Pa3HBIX pa3JeNnoB Kypca (PU3MKH, a TaK)Ke UHTETPAIMH 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBAaTh JIOTHUYECKYIO
LIETIOYKY PaCCyX JICHHI C OTOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SBICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PaOOTHI M3MEPUTENHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

NPUBOAUTH TMPUMEPHl BKJIAJa POCCUMCKUX M 3apyOekHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAyKHU, B OOBSICHEHUE MPOILIECCOB OKPYMAIOILIETO
MHpA, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OIEHUBATDH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
JESTEIHPHOCTA YEJIOBEKA, CBS3aHHOW C (DU3UYECKUMHU IIPOIECCAMH, C
MO3UIIUNA PKOJIOTUYECKON O€30MaCHOCTH, MPECTABICHUN O pallMOHATHLHOM
MIPUPOJIOTIOIB30BAHUH, & TaKKE Pa3yMHOM HCIOJIb30BAHUHU JOCTHKEHUN
HAayKd M TEXHOJOTHM Uil JajJbHEHIIEro pPa3BUTHUS YEJIOBEUECKOIO
00I11eCTBa;

MPUMEHSTh Pa3IuyHble CIOCOObI paboThl ¢ MHpOpMaNUEH (PU3UYECKOTO
COJICp)KaHMsI C HCIOJb30BaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX



TEXHOJOTHM, MPU ATOM HCHOJIb30BaTh COBPEMEHHbIE MH(DOpPMAIIMOHHBIE
TEXHOJIOTUM JUIsl TIOMCKA, TEpepadOTKU M TMPEeAbSBICHHUS Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMAIMU, CTPYKTYPHUPOBAHUS  UHTEPIIPETALIUN
uHpOpMAIlMK, TOJYYEHHOW U3 Pa3TUYHBIX HCTOYHHKOB, KPUTHUECKU
aHaJIM3UpOBaTh  MOJy4YaeMmMyro  HMH(pOpMalMio ¥ OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCSA 3HAHWM, TaK U HA OCHOBE
aHaiM3a UCTOYHUKA UHPOPMALIUU;

MPOSIBIISITH OpraHMU3aIMOHHBIC u NO3HaBaTENbHbIC YMEHHS
CaMOCTOSITEIFHOTO ~ MPHOOPETEeHHsT HOBBIX 3HAHMKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U y4eOHO-UCCIIEIOBATENCKUX PadoT;

paboTaTh B TpyMNIE C MCIOJHEHUEM pAa3IMYHBIX COLMAIBHBIX POJIEH,
MJIaHUPOBATH PAOOTy TPYMIbI, PALIMOHATIBLHO PACIIPEACTIATh NEATEIbHOCTD
B HECTAHJAPTHBIX CUTYyallUsiX, aJICKBaTHO OIIEHWBATh BKIIAJ KaXXIIOTO M3
Y4aCTHUKOB TPYIIIHI B pELICHHE pacCMaTpUBAEMO MPOOIEMBbI;

HPOSBIISATH MOTUBALMIO K Oyaymiel npodecCuoHaIbHON NEATEeIbHOCTH 110
CHEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO TIPODUIISL.
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HEePEXO/IbI )
Wroro no pazneny 49
Pa3znen 4.9JIEKTPOJIUHAMUKA
bubnuoreka [JOK
4.1 DIIEKTPUYECKOE MOJIe 24 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
4.2 [locTOSHHBIN NEKTPUUYECKUI TOK 24 https://m.edsoo.ru/7f41bf7
2
4.3 Toku B pa3auyHBIX cpeax 6
Hroro no paszneny 54
Pa3znen 5.OPU3UNUYECKHUN IPAKTUKYM
bu6mmoreka [JOK
5.1 OU3NYECKUI TPAKTUKYM 16 16 https://m.edsoo.ru/7f41bf7
2
Wroro no pazneny 16
[IpoMexxyTouHas arrecranus 1
PesepBHOE Bpemst 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16



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

11 KIIACC

KoanyecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHMe pa3/ie/ioB U TeM (undposbie)
Ne /m NMPOrpaMmbl Bcero Konrpoasmer Hpakriyecku o0pa3oBaTejIbHbIE
e padoThl e padoThl pecype
Paznen 1.9JIEKTPOIMHAMUKA
bu6mmoreka [{OK
1.1 MaruuTtHoe nose 14 https://m.edsoo0.ru/7f41¢97
c
bu6mmoreka [JOK
1.2 DneKTpOMarHuTHas HHAYKIUS 13 1 https://m.edsoo.ru/7f41¢97
c
Wroro no pazneny 27
Pazjnen 2. KOJIEBAHUS U BOJIHbI
bu6mmoreka [{OK
2.1 Mexanuueckue KojaeoaHus 10 https://m.edsoo.ru/7f41¢97
c
bu6mmoreka [JOK
2.2 DNeKTpOMarHUTHbIE KOJIeOaHUsI 15 https://m.edsoo.ru/7f41c97
c
MexaHu4ecKre 1 AJIeKTPOMarHUTHBIC Eubmiorexa IOK
2.3 10 1 https://m.edsoo0.ru/7f41¢97
BOJIHBI .
bubmuoreka [JOK
2.4 Orntuka 25 1 https://m.edsoo0.ru/7f41¢97
c
Wroro no pazueny 60
Pa3zaen 3.0CHOBBI CHEIIMAJILHOM TEOPUH OTHOCHUTEJIbLHOCTH
bu6mmoreka [JOK
3.1 OcnoBel CTO 5 1 https://m.edsoo0.ru/7f41¢97
c



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
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

Wroro no pazneny

Pa3nea 4 KBAHTOBASA ®U3UKA

bubmuoreka [JOK
4.1 KopnyckysipHO-BOJIHOBOM Jyalin3m 15 https://m.edsoo.ru/7f41c97
c
du3nka aToma Bbu6mmorexa [JOK
4.2 5 https://m.edsoo0.ru/7f41¢97
c
bu6mmoreka [JOK
4.3 (DH3HKa ATOMHOTO AIPA H HIIEMCHTAPHEIX 5 https://m.edsoo.ru/7f41c97
YaCTHII .
Wroro no pazgeny 25

Paznea S.OJIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

bu6mmoreka [{OK
5.1 DJIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH 12 https://m.edsoo0.ru/7f41¢97
c
Wroro no pazaeny 12
Pa3aen 6.PM3MUYECKHA MPAKTUKYM
bu6mmoreka [{OK
6.1 Pu3nyecKkuil MPakKTUKyM 16 16 https://m.edsoo.ru/7f41¢97
C
Hroro no pazgeny 16
Pa3nesn 7.0bOBIAIOIIEE IOBTOPEHUE
Cucremaruzanys 1 00001eHe
71 MPEAMETHOTO COJIEPKAHMSI U OTIbITa 15
' JESITENIbHOCTH, TPUOOPETEHHOTO MPU
n3ydeHuu Kypcea pusuku 10 — 11 xnaccos
Wtoro no pazaeny 15
[TpomexyTOUHas aTTeCTALHS 1
PesepBHOE Bpems 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16



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

KAJIEHIAPHO-TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunvecTBo yacos Hara DJIeKTPOHHbIE
°
‘:;n Tema ypoka Beero Konrpoasnbie | [IpakTuueckue i:;i dasr :g[?;[;z§:fenbnble
padoThI padoThbI pecypebi
| ®usnka — pyHAaMeHTaIbHAS HAYKa O 1 01.09.2023
pupoie
) HayuHblii MeTOZI 1TO3HAHUSA U METOJIBI 1 01.09.2023
UCCIe0oBaHus (PU3NIECKUX SIBICHUMN
DKCIIEpUMEHT U TEOpUs B pOLECCe 01.09.2023
3 Mo3HaHusI mpupoabl. Habmronenve u 1
SKCIIEPUMEHT B (hu3mKe
4 Crnioco6bI n3MepeHust GU3NIECKUX BETUIUH 1 05.09.2023
AOGCOII0THAs M OTHOCUTENbHAS 07.09.2023
5 MOTPEIIHOCTH U3MEPEHUH Pu3nuecKknx 1
BEJINYUH
MopenupoBanue B ¢pusuke. Posib u mecto 08.09.2023
6 ¢bu3uKM B JOPMUPOBAHUU COBPEMEHHOU 1
Hay4YHOW KapTHUHBI MUpPA, B MPAKTUUYECKOM
NEeSATEIbHOCTH JIIOIeH
Mexannueckoe nBuxeHue. Cucrema 08.09.2023
7 orcuera. OTHOCUTENIBHOCTh MEXaHUYECKOTO |
newkenus. [Ipsmas u oOpatHas 3a1aun
MEXaHUKH
8 Pannyc-BekTop MaTepualbHON TOYKH, €TO 1 08.09.2023




MPOEKIIUU HA OCU KoopAHuHAT. TpaekTopus.
[Tepemenienue. Cxkopocts. X mpoekunu Ha
OCH KOOpJMHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe omucanme paBHOMEPHOTO
MPSIMOJIMHEMHOTO JIBXKECHUS

12.09.2023

10

Crnosxenue nepemMeIeHnii ¥ CKOpOCTEH.
Pemenue 3anau

14.09.2023

11

HepaBHoMepHoe nBmkeHre. MrHoBeHHas
cKopocTb. YckopeHnue. [Ipsmonnneiitnoe
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM

15.09.2023

12

I'paduueckoe onrcanue MpsIMOIMHEHHOTO
JBUKEHUS C TOCTOSTHHBIM YCKOPEHUEM

15.09.2023

13

CBoOoaHOE nasieHue. Y CKOpeHue
CBOOOHOTO NajieH!sl. 3aBUCUMOCTh
KOOP/MHAT, CKOPOCTHU, YCKOPEHHS OT
BPEMEHU U UX rpaduku

15.09.2023

14

JIBmxeHue Tena, OpOoIIeHHOTO TO/T YTJIOM K
TOPU30HTY

19.09.2023

15

KpuBonuHuelinoe aBuxenue. J[BmkeHue no
OKPY>KHOCTH. YTJIOBasl U JUHEHWHAS
ckopocts. [leproa u yacrora.
[leHTpOCTpEMHUTENIBHOE U TIOJIHOE
YCKOpEeHHue

21.09.2023

16

Konrponsnas padora no teme
"Kunematuka"

22.09.2023

17

[lepBsiii 3akoH HetoToHa. HeprnuanbHble
cucteMsl otcuéra. [IpuHIAN

22.09.2023




oTHOcHUTenbHOCTU ["anmuies.
HeunepuuanbHble CUCTEMBI OTCUETA

13 Cuna. PaBHOz€HCTBYIOIIAs cuita. Bropoit 22.09.2023
3akoH Herotona. Macca
19 B3anmogeicteue ten. Tpetuit 3akoH 26.09.2023
Hsrotona
20 [Tpuniun cynepno3uiuu cuil. Pemenue 28.09.2023
3a/1a4 Ha IpUMEHEeHue 3aKkoHOB HproToHa
3aKOH BCEMHUPHOTO TATOTEHUS. 29.09.2023
21 DKBUBAJIEHTHOCTh I'PABUTAILIMOHHON U
MHEPTHOU MacChl
2 Cuna TSDKeCTH U yCKOpEeHHE CBOOOIHOTO 29.09.2023
T1aJICHUS
JIB>keHre HeOeCHBIX Te U UX 29.09.2023
23 HMCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMUYecKasi CKopocTb. 3akoHbl Keruiepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 03.10.2023
Cuna tpenus. [Ipupona u BuasI cuin 05.10.2023
25 TpeHus. J[BUKEHHE B )KUIAKOCTU U ras3e ¢
YYETOM CHUJIIbI COITPOTUBIIEHUS CPEIBI
2% JaBienue. I'napocraTnyeckoe AaBjIeHUE. 06.10.2023
Cuna Apxumena
AOQCOJIIOTHO TBEPJI0€ TEIIO. 06.10.2023
27 [TocTynarenbsHOE 1 BpamaTesbHOE
JIBWKEHUE TBEPIOIO Tela
8 MOMEHT CUJIbI OTHOCUTEIIBHO OCH 06.10.2023

BpaieHus. [lmeuo cusl




29

CrnosxeHue cuil, MPUIOKEHHBIX K TBEPOMY
teny. LleHTp TskecTH Tena. Y cloBus
paBHOBECHS TBEpAOTO Tena. Bussr
paBHOBECHS

10.10.2023

30

Pemenne 3agau

12.10.2023

31

KonTponbhas pabota no teme "JIluHamuxka.
Craruka TBepaoro tena'

13.10.2023

32

HNMnynsc MaTepualbHON TOYKHU, CUCTEMBI
MaTepualbHbIX ToYeK. LlenTp Macc
CUCTEMBbI MaTEpPHUAIIbHBIX TOYEK. TeopeMa o
JBAYKEHUHU LIEHTPa Macc

13.10.2023

33

WMrtynbe cuItbl M UI3MEHEHHE UMITYJIbCa
Tena. 3aKOH COXPaHEeHUs UMITYJIbCA.
PeakTuBHOE ABHKEHUE

13.10.2023

34

MoMeHT uMITyJIbca MaTeprUaIbHOM TOUKH.
[IpencrasieHue 0 COXpaHEHUH MOMEHTA
VMITYJIbCa B HEHTPAIBHBIX MOJAX

17.10.2023

35

Pemrenue 3amau

19.10.2023

36

Pabota cuibl Ha MaJIOM M Ha KOHEYHOM
nepemerenun. I'papuueckoe
IpeJcTaBiIeHue padoThl CUIIbl. MOIIHOCTD
CHIJIbI

20.10.2023

37

Kunernyeckas sneprus. Teopema 06
W3MEHEHUU KUHETUYECKOU SHEPTUI
MaTepUaIbHOU TOUKH

20.10.2023

38

[ToTeHumanbHble U HETIOTEHIIMATILHBIE
cwisl. [loTteHnmanbHas sHeprus. Bropas

20.10.2023




KOCMHYCCKaAA CKOPOCTb

39

Tpetpst KocMuueckast ckopocTb. CBsI3b
paboThI HEMTOTEHIIMATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON YHEPTUN

24.10.2023

40

VYipyrue u Heynpyrue CTOJIKHOBEHUS.
YpaBHeHue bepHysum 1 uacaibHON
KUIKOCTH

26.10.2023

41

KoHnTtponbHas pabota 1mo teme "3aKOHbI
COXpaHEHUs B ME€XaHUKe"

27.10.2023

42

Pa3BuTune npenacraBieHuit 0 npupoie
teroThl. OcHOBHBIE Mo0keHuss MKT.
Huddyszus. BpoyHoBckoe nBHKEHHE

27.10.2023

43

CrpoeHue ra3000pa3HbIX, KUAKUX U
TBEPABIX TEJ. XapaKTep ABMKECHUS U
B3aMMOJEICTBYSI YAaCTHL] BEILIECTBA

27.10.2023

44

Macca u pazMepsl MOJIEKYIT (AaTOMOB).
KonnuectBo BemectBa. [locTosinnas
ABorazapo

31.10.2023

45

Temneparypa. TemioBoe paBHoBecHe.
IlIkama enbcus

02.11.2023

46

Pemrenne 3anau

03.11.2023

47

Nneansublii Ta3. ['a30BbIe 3aKOHBI

03.11.2023

48

VYpaBuenue Menzeneesa-Knaneiipona.
Pemenne 3agau

03.11.2023




49

AOcoroTHas Temmeparypa. 3aKoH
JanpToHa

14.11.2023

50

I/I30Hp0ueccm B nACaJIbHOM ra3c C
IIOCTOAHHBIM KOJIMYECCTBOM BCIICCTBA

16.11.2023

51

I'paduueckoe mpeacraBieHue
M30IIPOIIECCOB: U30TEpMa, HU30X0Pa,
nuzobapa

17.11.2023

52

OcHoBHoe ypaBHeHue MKT

17.11.2023

53

Pemenne 3agau

17.11.2023

54

CBs13b a0CONIOTHOM TeMIIEPaTyPhl
TEPMOIUHAMHYECKON CHCTEMBI CO CpeIHEN
KMHETUYECKOM SHEprueil mocTynareabHoro
TEIIOBOTO IBIDKEHUS €€ YaCTHI]

21.11.2023

55

O0001IeHME U cUcTEMAaTH3alUs 3HAHUN IO
teme "OcuoBsr MKT"

23.11.2023

56

Konrtpomnsnas padora no teme "OCHOBbI
MKT"

24.11.2023

57

TepMmoaunaMuueckasi cuctema. 3ajiaHue
BHeIIHUX ycyoBui st T/l cucteMsl.
Bremnne u BHyTpeHHUE TTapaMETPHI.
[Tapametpsl T/ cuctemsbl Kak cpegHue
3HAYCHMSI BEJIMYUH, OITUCHIBAIONINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

24.11.2023

58

Hynesoe Hauano TepMOAMHAMUKH.
CamornpousBosbHas penakcanus T/]
CHUCTEMBI K TEINIOBOMY PaBHOBECHIO

24.11.2023




59

Monenb ueaabHOTO Ta3a B
TEPMOJMHAMUKE. Y CIIOBUSI IPUMEHUMOCTH
3TON MOJIENIN

28.11.2023

60

VYpaBuenne MeHnneneena-Kianelipona u
BBIpa)XCHUE JIJI1 BHYTPEHHEN YJHEPIrUU

30.11.2023

61

BripaxkeHue 17151 BHyTpEHHEH SHEPTUU
OJIHOATOMHOTO MJI€AJIBHOTO Ta3a.
KBa3zucraTnueckue U HeCTaTHUECKUe
IIPOLIECCHI

01.12.2023

62

DnemeHTapHas paboTa B TEPMOAMHAMUKE.
Brruucnenue paboTsl o rpaduky mporecca
Ha pV-auarpamMmme

01.12.2023

63

Termonepenayda kak crmocod M3MEHEHUS
BHyTpeHHel 3Heprun T/l cucremsl 6e3
COBEpIUIEHHS pabOTHI

01.12.2023

64

KOHBGKHI/IH, TCILIOIIPOBOJAHOCTD, U3JTYUYCHUC

05.12.2023

65

KonnuecTtBo Temnotel. TemoémMKocTs Tena.
VY nenbHas ¥ MOJIIpHas TEIIIOEMKOCTH
BEILECTBA. Y IeIbHAs TEIUIOTA CrOPaHUs
TOIUIMBA

07.12.2023

66

Pacuér xonuuecTBa TEMIOTHI TPH
Teronepeaaye

08.12.2023

67

[TonsTre 06 aquadbaTHOM mporecce.
[IepBblii 3aKOH TEPMOAVMHAMUKH

08.12.2023

68

KonugecTBo TemioTsl 1 paboTa Kak Mepsbl
W3MEHEHUS BHYTpEeHHEN sHepruu T/
CUCTEMBI

08.12.2023




Bropoii 3akoH TEpMOTMHAMUKH IS 12.12.2023
69 PaBHOBECHBIX U HEPABHOBECHBIX
npoueccoB. HeobpaTuMocTh TpUPOTHBIX
MPOIECCOB
70 [IpuHIUIIBI IEWCTBUS TEIUIOBBIX MAIlIMH. 14.12.2023
KII
71 MaxkcumansHoe 3HaueHue KIT. I{ukn 15.12.2023
Kapno
72 Pemenue 3amau 15.12.2023
OKOJIOTHYECKHE ACIIEKTHI HCIOIb30BAHUS 15.12.2023
73 TEIUIOBBIX ABHUTaTeNneH. TermroBoe
3arpsi3HEHUE OKPY KaloIIe cpeibl
74 Pemenue 3amau 19.12.2023
O0001IeHne ¥ CHCTEMATH3AIMA 3HAHUH 110 21.12.2023
75 teme "Tepmoaunamuka. TermoBsie
MaIuae!"
76 KoHnTtposnbHas paboTa 1mo teme 22.12.2023
"TepmoanHamuka. TennoBble MAIIUHBL"
[TapooOpa3zoBaHue U KOHIEHCAITHS. 22.12.2023
77 Hcnapenue u kunienue. Y genbHas TEILUIOTa
nmapooOpa3oBaHus
78 HacelnieHHbIe ¥ HEHACHIIICHHBIE MTAPHI. 22.12.2023

KauecTBeHHas 3aBUCUMOCTb IIJIOTHOCTH U
JABJICHUS HACBIIIEHHOI'O 11apa OT
TEeMIIepaTypbl, UX HE3aBUCUMOCTb OT
00bEMa HACBIILIEHHOT'O Mapa. 3aBUCUMOCTh
TEMIEPaTypbl KUIIEHUsI OT IaBJICHUS B




KHUIKOCTH

79 BnaxxnocTh Bo3ayxa. AGCooTHAS 1 26.12.2023
OTHOCHUTEJIbHAS BIIAYKHOCTh
80 Pemenue 3amau 28.12.2023
Tsépnoe teno. Kpucramumueckue u 29.12.2023
81 amop¢HbIe Tena. AHU3OTPOMHS CBOWCTB
KpUCTAJUIOB
20 [lnaBnenue u kpucTayuM3anus. Y geiabHas 29.12.2023
TeruioTa miuasieHus. Cyonumanus
Hedopmaruu TBEpAOTO Tena. Pactsokenue u 29.12.2023
83 cxkarue. Casur. Monyine FOnra. Ilpenen
yIpyrux aehopmaruii
TennoBoe pacumpeHue KuJIKoCTel u 09.01.2024
84 TBEPABIX TEJI. AHFAPMOHU3M TEIJIOBBIX
Kosie0aHui 4acTuI| BElIecTBa
25 [Ipeo6pa3oBanue sHEPrUuM B Pa3zoBbIX 11.01.2024
rnepexoaax
86 YpaBHeHHE TEIJIOBOTO OaslaHca 12.01.2024
87 Pemrenne 3amau 12.01.2024
IToBepxHOCTHOE HaTskeHue. KanuuisipHele 12.01.2024
28 siBIeHUs. J{aBlieHne 1o UICKPUBJIECHHOM
MOBEPXHOCTHIO XHUAKoCcTU. Dopmya
Jlarnaca
O0001IeHEe ¥ CUCTEMATH3aIMs 3HAHUH 110 16.01.2024
89 TeMe "ArperaTHble COCTOSIHUS BELIECTBA.

®da3oBbie Iepexoibl"




90

KoHntponbHas pabota mo teme "Arperatapie
cocTosiHus BeniecTBa. Ma3oBbie Mepexoanl"

18.01.2024

91

OnexTpusanus Tea 1 €€ MposBICHUS.
DnexkTpuyeckuii 3apsia. JIBa Bumga
ANEKTPUUYECKUX 3apsoB. [IpoBoHUKH,
TVDJICKTPUKH ¥ TTOTYTIPOBOIHUKA

19.01.2024

92

DneMeHTapHbIN AIEKTPUUECKUM 3apsl.
3aKOH COXpaHEHHUs JIEKTPUUYECKOTO 3apsiia

19.01.2024

93

Bzaumoneiicteue 3apsanoB. Toueunbie
3apsabl. 3akoH Kyrnona

19.01.2024

94

Pemenne 3agau

23.01.2024

95

Dnekrpuueckoe noine. Ero neiictBue Ha
BJIEKTPUYECKUE 3aPsiIbl

25.01.2024

96

Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIA.
[TpoOHsbIii 3apsa. JInHuM HANPSHKEHHOCTH
aNeKTprudecKoro nosst. OqHOpoIHOE
3JEKTPUUECKOE MOJIe

26.01.2024

97

[ToTeHIManbHOCTH 3JIEKTPOCTATUIECKOTO
11oJis1. Pa3HOCTH MOTEHIIMAIIOB U
HaIpsDKEHUE

26.01.2024

98

ITorenumanbHas SHEPrUs 3apsia B
JNEKTPOCTaTUYECKOM nose. [ToreHnman
JIEKTPOCTATUYECKOTO MO

26.01.2024

99

CBs3b HaprI)KéHHOCTI/I I10JIsL U pa3HOCTHU
MOTCHIUAJIOB JJIA 3JICKTPOCTATUYCCKOTO
I10JI4

30.01.2024

100

[IpuHIUI Cynepno3unuu NIEKTPUIECKUX

01.02.2024




noJieu

101 Pemenue 3agau 02.02.2024
102 [Tone Toueunoro 3apsaa. [lose paBHOMEPHO 02.02.2024
3apsKeHHOU cepbl
[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY 02.02.2024
103 mapa. [lone paBHOMEpHO 3apsKeHHOM
0ECKOHEUHOM! TIOCKOCTH
104 IIpoBOHHUKH B 3JIEKTPOCTATHUECKOM IOJIE. 06.02.2024
YcnoBue paBHOBECHS 3apsI0B
105 JIMPNEKTPpUKY U IOTYITPOBOAHUKH B 08.02.2024
3JIEKTPOCTATUYECKOM I10J1€
Kongencarop. DneKTpoEMKOCTh 09.02.2024
106 KOHJIEHCATOPA. DIEKTPOEMKOCTD IIIOCKOTO
KOH/JIEHCATOpa
107 [TapamienbsHOE COEIMHEHHE KOHIEHCATOPOB 09.02.2024
108 IlocnenoBaTennrHOE coeTMHEHNE 09.02.2024
KOHJIEHCAaTOPOB
109 OHeprus 3apsHKEHHOTO KOHIEHCAaTopa 13.02.2024
110 Pemenue 3anau 15.02.2024
11 JIBro>keHuE 3apsKEHHOM YacTULBI B 16.02.2024
OJIHOPOJTHOM JJIEKTPHUUYECKOM I10J1€
16.02.2024

112

Pemrenne 3anau




O00011IeHIE U CUCTEMATH3allis 3HAHUN 110

16.02.2024

113
Teme "DnekTpuyueckoe mose"
114 KonTponbras paboTa mo teme 20.02.2024
"DnexTpuueckoe moie"
Cuna Toka. [TocTosHHBIN TOK. Y CIOBHS 22.02.2024
115 CYILIECTBOBAHMS IOCTOSIHHOTO
3JEKTPUYECKOTO TOKA
116 Wcrounuku Toka. Hanpsokenne u SC 27.02.2024
117 3akon OMa Jy1st ygacTKa LEeTIH. 29.02.2024
DIEeKTPUYECKOE COMPOTUBIICHUE
3aBUCUMOCTb CONIPOTHUBIIEHUS! OJTHOPOIHOTO 01.03.2024
118 MPOBOJHHUKA OT €0 JJIMHBI U TUIOLIAIN
MOIEPEYHOI0 CEUECHUS
119 VY ienpHOE CONPOTUBIICHUE BEILECTBA. 01.03.2024
Pemenne 3agau
120 [TocnenoBarenbHOE, MapAIIETBHOE, 01.03.2024
CMELIaHHOE COEIMHEHNE TPOBOTHUKOB
121 Pacuér pa3BeTBIEHHBIX JJIEKTPUYECKHUX 05.03.2024
uenei. IlpaBuna Kupxroga
122 Pewenue 3anau 07.03.2024
123 Pabota anmekTpruyeckoro Toka. 3aKkoH 12.03.2024
Hxoyns —Jlenna
124 Pemrenue 3amau 14.03.2024
125 MOMHOCTB 3JIEKTPUIECKOTO TOKA. 15.03.2024

TennoBas MOIIHOCTB, BEIACIICMAA HA




pesucrtope

126 Pemtenue 3agau 15.03.2024

127 O/1C 1 BHyTpeHHEe CONPOTUBIICHUE 15.03.2024
HMCTOYHHKA TOKA

128 3akoH OMa A5 OJTHOM (3aMKHYTOM) 26.03.2024
3JEKTPUUECKON LIeTH

129 Pemenue 3anau 28.03.2024

130 MonHOCTh UCTOYHUKA TOKA 29.03.2024

131 KopoTtkoe 3aMbikanue 29.03.2024

132 Konnencarop B 1ien NOCTOSSHHOTO TOKa 29.03.2024

133 Pemrenue 3amau 02.04.2024

134 Pemenue 3anau no teme "IlocTostHHBIN 04.04.2024
AJEKTpUYECKUI TOK"

135 Pemrenne 3amau o reme "llocTostHHBIM 05.04.2024
AJEKTPUYECKUI TOK"

136 Pemenne 3amau no teme "IlocTOsIHHBIN 05.04.2024
JJEKTPUIECKUH TOK"

137 O06o011eHre U cucTeMaTu3alys 3HaHu# 1o 05.04.2024
teme "[1oCcTOsHHBIN 31eKTprYecKuil TOK"

138 KonTponbnas pabota mo teme 09.04.2024
"TIoCTOSIHHBIN AIEKTPUUECKUN TOK"

139 DnexTpuyeckas MpOBOAUMOCTD PA3IUYHBIX 11.04.2024

BEIIECTB. DJIIEKTPHUECKHI TOK B MeTaJIIax.




CBepXmpoBOIUMOCTD

140

DNeKTpUYECKU TOK B pacTBOpax U
pacmuiaBax 3JeKTpoauToB. 3akoHbl dapanes
JUISL DJIEKTPOJIA3a

12.04.2024

141

DJIEKTpUYECKUH TOK B razax. [lnasma

12.04.2024

142

DIIEKTPUYECKUI TOK B BaKyyMe.
Bakyymubie mprOopbl

12.04.2024

143

DNEKTPUUYECKUI TOK B MOIYIPOBOJHUKAX

16.04.2024

144

[TomynpoBoiHUKOBBIE TPUOOPEI

18.04.2024

145

@uU3HYECKHI NPAKTUKYM IO TEME
"N3mepenue cuiibl TOKa U HAMIPSKEHUS B
LIENIN [TOCTOSITHHOTO TOKa MPH IMOMOIIH
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
puOopoB" win "3HAKOMCTBO ¢ IUPPOBOU
naboparopueit o pusuke. [Ipumepst
u3MepeHus: GU3NYECKUX BETUYUH MIPH
MOMOIIM KOMIBIOTEPHBIX TaTYUKOB"

19.04.2024

146

@U3HYECKUN IPAKTUKYM 110 TEME
"N3yueHrie HepaBHOMEPHOTO JIBUKEHHUSI C
LIEJIbIO ONPEAEIICHUSI MTHOBEHHOM
ckopoctu"

19.04.2024

147

@uU3HYECKUM PAKTUKYM I10 TEME
"N3mepenue yCKOpeHHUs Npu
MPSMOJINHEHHOM PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOM TTIOCKOCTH" HITH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT

19.04.2024




BPEMEHH MPH PABHOYCKOPEHHOM
NBIDKEHUN"

148

@uU3HYECKUN IPAKTUKYM 110 TEME
"U3mepenue yckopeHust CBOOOIHOTO
nageHus" win "N3yuenue ABUKEHUS Tena,
OpOILIEHHOTO TOPU3OHTAILHO"

23.04.2024

149

@uU3HYECKUM PAKTUKYM I10 TEME
"N3yueHue IBUKEHMS TeJa 0 OKPYKHOCTH
C IIOCTOSIHHOM 110 MOJ1YJIIO CKOPOCTBIO" Win
"NccnenoBanue 3aBUCMMOCTH NIEPUO/A
oOpallleHus1 KOHUYECKOr0 MasiTHUKA OT €ro
napamerpos”

25.04.2024

150

DOU3NYECKHUI TPAKTUKYM I10 TEME
"N3mepeHue paBHOAECUCTBYIOLIEH CUIIBI ITPU
JBUKEHUU OpycKa MO HAKJIOHHOM
mwiockoctu" niu "lIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHHU JIBIKEHUS OpycKa
10 HAKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE
paccTositHue OT ero Macchl”

26.04.2024

151

@uU3HYECKUI NPAKTUKYM IO TEME
"UcciaenoBanue 3aBUCUMOCTH CHUJI
YIPYTrOCTH, BO3HUKAIOIINX B IPYKUHE U
pe3nHOBOM 00paslie, oT ux aedopmanuun’
unu "M3yueHne ABUKEHUS] CUCTEMBI TEJl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
JIETKUH OJIOK"

26.04.2024

152

@U3HYECKUI IPAKTUKYM II0 TEME
"U3mepenue koddduimenTa TpeHus mno
BEJIMYMHE YIII0BOr0 KO3 uIeHTa

26.04.2024




3aBucuMocTtd FTp(N)" mnm "UccnenoBanue
JBUKEHHSI OpycKa [0 HaKJIOHHOU
TJIOCKOCTH C MEPEMEHHBIM KO3 PUITEHTOM
Tpenus" win "N3ydyeHune ABUKEHUS Tpy3a
Ha BaJly C TpeHUEM"

153

@uU3HYECKUI NPAKTUKYM IO TEME
"UccnenoBanue yciaoBUi paBHOBECHS
TBEPJIOTO TeJIa, UMEIOIIETO OCh BpalleHus "
ninn "KoHcTpynpoBaHue KpOHIITEHHOB U
pacuér cui ynpyroctu" unu "M3ydenue
YCTOWYMBOCTHU TBEPJIOTO TeJa, UMEIOILETO
mIonaas onopsl"

30.04.2024

154

@U3HYECKUI IPAKTUKYM II0 TEME
"N3mepenue ummysbca Tena 1no
TopMo3HOMY IyTH" Uiy "V3mMepeHune cuisl
TATH, CKOPOCTH MOJIEJIN JIEKTPOMOOMIIS U
MOIIHOCTH CHIIbl TATK" WK "CpaBHEHUE
M3MEHEHHUs UMITYJIbCa TeJla C UMITYJIbCOM
cunbl" win "HccnenoBanue coxpaHeHus
UMITyJIbCA IIPU YIPYTOM B3auMoaencTBun"
unu "M3mMepenrne KHHEeTUYECKOM SHEPruun
TeJa M0 TOPMO3HOMY ITyTH"

02.05.2024

155

@uU3HYECKUI PAKTUKYM I10 TEME
"N3yueHne U30TepMUYECKOTO Mpoliecca
(peKOMEH0BaHO MCIOIb30BaHUE HU(POBOI
naboparopun)" win "M3yueHue n30XopHOTO
nporiecca" unu "M3ydenne n3o06apHOTO
npouecca’ unu "[IpoBepka ypaBHEHUA
cocTostHUS"

03.05.2024




156

DuU3NYECKHUI MPAKTUKYM TI0 TEME
"N3mepenue yaenbHON TEMI0EMKOCTH" UITH
"UccnenoBanue mporecca OCThIBAHUS
Belectsa" win "MccnenoBanue
aanabaTtHoro npouecca" unn "U3zydyenue
B3aUMOCBSI3H YHEPTUU MEXMOJICKYJIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPbl KUTICHUS
JKugkocten"

03.05.2024

157

@u3HYECKU IPAKTUKYM II0 TEME
"M3yuyeHne 3aKOHOMEPHOCTE UCTIapeHUst
xuakocten" i "M3mepenne yaenpHON
TEIUIOTHI TUIaBJeHus Jibaa" unu "M3yuenue
CBOMCTB HACBHIIIEHHBIX NTAPOB'" WU
"N3mepenue abCONIOTHON BIaKHOCTH
BO3/lyXa M OLIEHKA Macchl I1apoB B
nometieHun". amepenue koddduimenta
MMOBEPXHOCTHOTO HATSKEHUS

03.05.2024

158

@U3HYECKUN IPAKTUKYM II0 TEME
"HaGmroienre npeBparieHus YJHepruu
3apsHKEHHOTO KOHJIEHCATOPA B SHEPTHIO
u3IydeHus ceeronuoaa’ wim "M3yuenue
MPOTEKAHUS TOKA B LEMH, COJEPKAIIEH
koHaeHcaTop" unu "Pacnpenenenue
Pa3HOCTHU MOTEHITUAIOB (HAMPSDKEHUS) TIPU
IOCJIENOBATEIHLHOM COEAUHEHUN
KOH/ICHCATOPOB"

07.05.2024

159

@uU3HYECKUI PAKTUKYM I10 TEME
"UcciaenoBanye CMENIaHHOTO COSIUHEHUS
pesuctopoB" win "M3Mepenne yaeabHoro

10.05.2024




COTIPOTHUBJICHUS MTPOBOIHUKOB" MU
"UcciaenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HANPSDKEHUS JJIs JTaMITbl HaKaJIuBaHus"

160

@u3HYECKU IPAKTUKYM II0 TEME
"Habmroienue snexrponuza’ uimn
"N3mepenue 3apsaa 0THOBAJIEHTHOIO MOHA"
niu "HccrnenoBanue 3aBUCUMOCTH
COTIPOTHUBIIEHUS] TEPMOPE3UCTOPA OT
temnepatypbl" win "CHATHE BOJIBT-
aMIIEpHOM XapaKTEPUCTUKHU quoaa"

10.05.2024

161

[Ipomexyrounas arrecranus. KonTponabHas
paoora.

10.05.2024

162

PesepBHbIil ypok. O6001IeHIE 1
CUCTEeMAaTH3alus 3HAHHUH 110 TeMe
" lunamuka"

14.05.2024

163

PesepBubIil ypok. O60011eHIE 1
cucTeMaTu3anys 3HaHuil mo teme "CrtaTuka
TBEp0Tro Tena"

16.05.2024

164

PesepBHelit ypok. O6o01IeHNE U
CHUCTEMAaTHU3aIMs 3HaHUN 110 TeMe "3aKOHbI
COXPAHEHHUsS B MEXaHUKe"

17.05.2024

165

PesepBHbIil ypok. O6001IeHHE 1
cucTeMaTu3alus 3HaHui no teme "OCHOBBI
MOJIEKYJIIPHOKMHETUYECKON Teopun”

17.05.2024

166

PesepubIil ypok. O60011eHIE 1
CHCTEMATH3allHs 3HAHUII 110 TEME
"Tepmoanaamuka. TemioBbie MaIUHbL"

17.05.2024

167

PesepBHrlIit ypok. O6o01IeHNEe 1

21.05.2024




CHCTEMATH3aIMA 3HAaHUH 110 TEME
"ArperaTHble COCTOSIHHS BEILIECTBA.
®da3zoBbIe IEpexoabl"

168

PesepBubIil ypok. O6001eHIE 1
cucreMaTulanus 3HAHUH 110 TEME
"Onexrpuueckoe nose"

23.05.2024

169

PesepBHelil ypok. O6o0IeHNE 1
cucTeMaTHU3alus 3HaHUH 10 TeMe
"[locTOsIHHBIN 31eKTpUYECKUI TOK"

24.05.2024

170

PeszepBHbIil ypok. O6001ICHHE 1
cucreMaTu3anyd 3Haguil mo teMe "Toku B
pa3nuyHbIX cpepax”

24.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHTposbHbI
e padoThbI

IIpakTyeckn
e padoThbI

JlaTa mo
IJIAHY

Jlara
no

dakry

DJIEKTPOHHBIE
ungposbie
o0pa3oBaTe/ibHbIE

pecypchl

B3aumopaelicTBre ITOCTOSIHHBEIX MArHUTOB U
MPOBOJHUKOB C TOKOM. MarHuTHOE MoJIe.
['unoreza Amnepa

BekTop MarauTHO#M uHAYKIUH. [IpuHImT
CYTIepPIO3HUIIMA MarHUTHBIX ToJied. JInHuu
MarHUTHOM MHIIyKIIUU

MarsnuTHO€ 1MoJjie MPOBOJHUKA C TOKOM.
OnbIT Dpcrena

Cuna Amnepa, €€ HanpaBJI€HUE U MOAYJIb

Pemenne 3agau

[IpumeneHne 3akoHa AmIiepa.
DNeKTPOU3MEpPUTENIbHBIE PUOOPHI

Cuna Jlopen1a, e€ HanpaBJIeHUE U MOAYJIb.

JIBr>KeHUE 3apsKEHHOM YaCTHULIbI B
OJHOPOJHOM MAarHUTHOM I10JIE

Penrtenue 3anau

PaGora cuiel Jlopenna

Penrenue 3anau

11

Mar»auTHoe 110JI€ B BEILIECTBE.
deppoMarHeTUKH, napa- U JMaMarHeTUKu

12

OcHoBHBIE CBOHCTBa (peppOMarHEeTUKOB.




[Tpumenenue heppoMarHeTHKOB

13 Pemenwe 3agau mo Teme "MarauTtHoe moJjie"

14 Pemenune 3aga4u no teme "MarauTtHoe 1oJjie"

15 SBneHUE NIEKTPOMAarHUTHOW WHIYKITHH.
[ToTok BeKTOpa MATHUTHON WHIYKIIUU

16 OC unnykuuu

17 3aK0H JIEKTPOMArHUTHOW WMHIYKIIHH
®dapanes

18 Buxpesoe anekrpuueckoe none. Toku Pyko

19 OJ1C uHAYKLINHU B OBUOKYLIUXCS
MTPOBOTHUKAX

20 Pemenune 3amaq

21 [IpaBuno Jlenua

2 NuayktuBHOCTE. KaTymka WHIYKTHBHOCTH B
LIENHU MOCTOSSHHOT'O TOKa

” Asnenue camonnaykiuu. IC
CaAaMOWHIYKIIHH

24 DHeprus MarHUTHOTO TIOJIST KaTYIIIKHU C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

25 Penrenue 3anau

%6 O06o001IeHre U CUCTEMATH3allHsl 3HAHUH 110
TeMe "DnekTpoarnHamMuKa'

7 KonTtponbHas pabota mmo teme
"OnekTpoguHaMuka"

73 Konebarenpnas cucrema. CBoOOIHBIE

koebanus. ['apMoHUYecKe KoJeOaHus




Kunematnueckoe u JUMHAMHWYCCKOC OIMMCAaHUC

29 K0J1e0aTeNIbHBIX JBUKEHUM
DHepreTuveckoe onucanue. BeiBos

30 JTMHAMUYECKOTO OMMCAHUS TAPMOHHYECKUX
KoJie0aHUi U3 UX YHEPTETHUECKOTO U
KHHEMATHYECKOTO OTTUCAHUS

31 Amiuntya u (aza konebanuit
[Tepuon u yactora konebanuii. [lepuos
MaJIbIX CBOOOJIHBIX KOJIeOaHUH

32 MaTeMaTH4ecKoro mMasTHuka. [lepuon
CBOOOTHBIX KOJICOAHUI TIPYKUHHOTO
MasiTHUKa

13 3aryxatomue Kojeoanus. BeiHyk1eHHbIE
Kosiebanus. Pezonanc

34 ABTOKOJICOaHHS

35 Pemenne 3amau

16 VYpoxk-koHpepeHus "MexaHHuecKue
KOJICOAHUS B MY3bIKQIbHBIX HHCTPyMEHTaxX"

37 O060061IeHne U cucTeMaTH3aIus 3HaHU# 10
teMe "MexaHnnueckue koneGanus"

18 DJNIeKTpOMarHUTHbIE KOJIeOaHusI.
KoneGaTenbHblil KOHTYp
®opmyna Tomcona. CBsi3b aMILTUTY IbI

39 3apsiia KOHJEHCATOpa ¢ aMIUTUTYAON CHIIbI
TOKa B KOJIEOATEIbHOM KOHTYpE

40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATEHOM

KOJIe0aTeTbHOM KOHTYPE




3aTyxa}omHe QJICKTPOMAriuTHLIC KoJIeOaHMSL.

41 BriHyX1I€HHBIE 2JIEKTPOMAarHUTHBIE
KoseOaHus

47 [Tepemennsbiit TOk. Pe3ucTop u KOHAEHCATOP B
LIENHU [IEPEMEHHOTI0 TOKa

13 Karymika HHIyKTUBHOCTHU B LIENTU
MEPEMEHHOTO TOKa

A4 3akon Oma Jy1sl 2JIEKTPUYECKOM 1enu
MEPEMEHHOT0 TOKa
MOIHOCTE IEPEMEHHOTO TOKA.

45 AMIITUTYTHOE U AEUCTBYIOLIEE 3HAUCHUE
CWJIbI TOKA U HAIIPSDKCHUS

46 Pe3onaHc B 251eKTpUYECKOM 11enu

47 Pemenne 3amau
Wneanbublif Tpanchopmarop. IIpousBoactso,

48 nepenavya u noTpedIeHue MEKTPUISCKON
SHEPruu
DKOJOrHYecKUe PUCKU MPU MPOU3BOJICTBE

49 aNeKTpo3Heprun. KynbTypa ncnosb30BaHus
AJIEKTPOIHEPTUU B TOBCEIHEBHOMN KU3HU

50 Pemenue 3amau

51 Perntenne 3amau

57 O06006111eH1e U cucTeMaTU3alus 3HaHUH 110
TeMe "DIeKTpOMarHuTHbIC KojiebaHus"

53 Mexanndeckue BOIHbI. XapaKTePUCTUKH

MCXaHHMYCCKUX BOJIH

54

CBolicTBa MEXAaHUYECKUX BOJIH




55 3ByK. XapaKkTepUCTUKH 3ByKa

56 Wn¢pa3Byk u ynprpassyk. lllymosoe
3arpsiI3HEHUE OKPYIKaIOLEN Cpeibl

57 Pemenne 3agau

58 DneKTpOMarHuTHbIE BOJHBL. M3myueHue
AJIEKTPOMATHUTHBIX BOJIH

59 DHeprust MEKTPOMAarHUTHHIX BoJH. CBOKCTBA
AJEKTPOMATHUTHBIX BOJIH
[IIkana 3MeKTpOMarHUTHBIX BOJIH.

60 [IpuMeHeHre 31eKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY
[IpuHIUIIBI paTUOCBS3U U TEICBUICHUS.

61 Pannonokarus. DeKTpoMarHuTHOE
3arpsi3HEHHUE OKPYKAIOLEN CpeIbl

2 Konrponsnas padora no teme "Konebanus u
BOJIHBI"

63 Cger. 3aKOH NPSAMOJIMHEHHOTO
pacnpocTpaHEeHUsl CBETA

64 Pemenue 3a1a4 Ha IpUMEHEHNE 3aKOHA
MPSIMOJIMHEMHOT O PacIIpOCTPaHEHUsI CBETA

65 Otpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkaio
[Ipenominenne cBeta. AGCONIOTHBIA U
OTHOCHUTEJIBbHBIN MOKa3aTesb MPEIOMIICHUS.

66 [TonHOE BHYTpEHHEE OTpaKEHUE.

[IpenenbHBINA Yol HOJTHOTO BHYTPEHHETO
OTpa’KeHUs




Pemenue 3amau Ha IMPUMCHCHUC 3aKOHOB

67 OTpa)KECHHUs U NPEJIOMIICHUS CBETA

63 Xon srydeit B npusMme. Jlucnepcens cBerTa.
CrnoxxHbll cocTaB Oenoro ceera. L{Bet

69 JInn3el. @OKYCHOE pAaCCTOSHUE U ONTUYECKAs
CHJIA JIMH3bI

70 [TocTpoenue n3o0paxeHuit B IMH3aX U UX
CUCTEMax. Y BEJIMYCHUE JTMH3BI
Pemenue 3amau Ha moctpoeHue

71 n300paKEHM, TIOITY4aeMBbIX C TOMOILBIO
JIMH3

72 I';1a3 kak ontuyeckas cucreMa

73 Pemenue 3anau. [Ipeaensl mpuMeHUMOCTH
r€OMETPUYECKON ONTHKH

74 CkopocTh cBETa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus ceera

76 Wutepdepenuus ceera

77 KorepeHTHbIE HCTOYHUKU. Y CIIOBUS
HaOJII01IeHUs] MAKCUMYMOB U MUHUMYMOB

78 Pemenne 3amau

79 [Tpumenenne uHTEpHEpeHIINN

80 Hudpakuus cBeta

81 JudpaxkuonHas pemeéTka. Y cioBue
HAOJII0/IEHUS TJIaBHBIX MAKCUMYMOB

82 Penrenue 3anau

83 [TonepeuHocTs cBeTOBBIX BOJH. [Tonspuzanus




CBCTa

84 Pemenue 3anau 1

85 CBeToBBI€E SIBJICHUS B IPUPOJIE 1

26 O060061eHne 1 cucTeMaTH3aus 3HaHUH 110 |
teme "Onrtuka”

87 Konrponbnas padora no reme «OnTuka» 1
['panuIbl IPUMEHUMOCTH KJIACCUYECKON

88 MEXaHHUKU. 3aKOHBI JICKTPOIUHAMUKH U 1
HPUHIMI OTHOCUTEIBHOCTH

29 ITocTynatel cienuanibHOU TEOPUHU 1
OTHOCHUTEIIbHOCTHU
IIpocTpaHCTBEHHO-BPEMEHHOM UHTEPBAJL.
ITpeoOpaszoBanus Jlopenua. Ycinosue

90 IpUYUHHOCTU. OTHOCUTENIBHOCTD 1
OJIHOBPEMEHHOCTH. 3aM€eJICHUE BPEMEHU U
COKpAaleHHUE JUIMHbI

91 DOHeprus U UMITYJIbC PEISITUBUCTCKON 1
YaCTHILIbI

9 CBs13p Macchbl C 3HEPTUEN U UMITYJIbCOM 1
PENIATUBUCTCKON YaCTUIbl. DHEPTHUs TOKOSI

93 PaBHOBeCHOE TEIIOBOE U3IIyYEHHE 1

94 3akoH cMelieHusT Buna 1

95 I'unote3a M. [1nanka o kBanTtax. ®oTOHBI 1

96 DHeprus u UMIyJbe GpoTroHa 1

97 ®otoaddext. OmbiTer A. I'. CroneToa. |
3akonsb! porodddexra

98 YpaBHenue DiiHTeiHa 1ist porosaddexra. 1




"Kpacnas rpanuna” ¢potorddekra

99 JlaBnenue cBeta. OmbiTel [1. H. JIebenena

100 BonHoBBIE ¢BOIICTBA YaCTHI]
Bonnel e bpoins. /Inuna BosHb! ae bponmns

101 U pa3Mephl 00JIaCTH JTOKATU3AlUN
JIBIKYIIEICS YaCTHLIBI

102 KopnyckyisipHO-BOJIHOBOY Jyaiin3m

103 Jndpakmus 3JIeKTpOHOB Ha KPUCTAIIAX
Crnenmduka n3MepeHnii B MUKPOMHUDPE.

104 CooTHolIEeHUsI HEONPeAeTEHHOCTEN
['eit3enbepra

105 Pemenue rpaduyeckux 3amau

106 Pemenune pacy€THpIx 3a1a4

107 KonTponbaas pabota mo Temam: "OCHOBBI
CTO", "KopmyckyJIsspHO-BOJIHOBOH Tyanu3m"

108 OMBITHI ITO UCCIIETOBAHUIO CTPOEHUS aTOMa.
[Tnanerapnast Mmogens atoma Pesepdopaa

109 [Toctynatel bopa

110 Bunel ciektpoB. CieKTp ypOBHEHN 3HEprun
aToMa BOJOpoJia

11 CrioHTaHHOE U BBIHYKJICHHOE U3IyUYCHHE
cBeTa

112 Jlazep
Hyxnonnas monens sinpa ['eitzen6epra-

113 NBanenko. 3apsa 1 MaccoBOE YUCIIO siApA.

M3o0Tomsl. PagnoakTUBHOCTE




114

3aKoH paJnoaKTUBHOTO pacnajaa. CBoicTBa
MOHM3HUPYIONIET0 U3nydeHus. Brnusnue
PaZ0aKTUBHOCTH Ha )KHBBIE OPTaHU3MBI.
Hozumerpus

115

DHeprus CBsI3u HYKJIOHOB B sijipe. SepHbie
cuibl. Jledekt Maccrl siapa. SAnepHbie
peakuuu. Anepueie peaktopsl. [Ipodiemsl
YIPaBJISIEMOT0 TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTHYECKUE aCTIEKTHI Pa3BUTHUS SIICPHOM
SHEPreTUKHU

116

Meroasl perucTpanuu U UCCIEI0BAHMS
AJIEMEHTapHbIX YacTull. OyHaMEHTAJIbHBIE
B3aUMOJICUCTBUA. bapruoHBI, ME30HBI U
nentoHsl. [IpencraBinenne o CtannapTHON
Mozenu. KBapk-rimrooHHas MOzeIb aIpOHOB

117

®dusuka 3a npenenamu CTaHIapTHON MOJEIH.
Témuas Marepust 1 TEMHas SHEPTHUSL.
EnuncTBO (m3nveckoil kapTHHBI MUpa

118

DTtarnbl pa3BUTHs ACTPOHOMUH. 3HAYCHUE
aCTPOHOMHUH

119

[IpuMeHUMOCTh 3aKOHOB (1)1/131/11(1/1 11
00BSICHEHHSI PUPOIbI KOCMUYECKHUX
00BEKTOB. METO/IbI aCTPOHOMHYECKUX
HCCIICIOBAHNI

120

CoBpeMEHHBIE ONITUYECKHUE TEIECKOTIBI,
panuoTeNnecKonsl, BHeaTMochepHas
aCTpOHOMUS

121

Bun 3Bé3nHoro Heb6a. Co3pe3nus, sipKkue




3Bé3I[LI, IIJIaHCThI, UX BUAMMOC ABHKCHHC

122

Comnneunas cuctema. Comaaie. ComHeuHas
akTUBHOCTbH. McTrounuk snepruu CoJiHLa U
3BE3N

123

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
Hunarpamma "crieKTpanabHbII KJIacc —
CBETUMOCTB"

124

3B63,Z[BI IJ1aBHOM IIOCJIICOOBATCIbHOCTH

125

Buytpennee ctpoenue 38&31. COBpeMeHHbIE
HpeI[CTaBHeHI/IH (0] HpOI/ICXO)KI[eHI/II/I nu
spomrony CoTHIIA M 3BE37. DTaIbl JKU3HU
3BE3]

126

Muineunsiit [1yTe — Hama ["anaktuka. Turbl
rajgakThK. YEpHbIE IBIPBI B iApaxX rajJakTHK

127

Bcenennas. Pacuimpenue Beenennoid. 3akoH
Xab66mna. Teopus bosbiioro B3peiBa.
PenukToBoe nznyueHue

128

MacmrabHas ctpykTrypa Beenennoil.
MeraranakTuka

129

Hepewménnsie mpo6iieMbl aCTPOHOMHH

130

@U3NYECKUN MPAKTUKYM 110 TEME
"HccnenqoBanre MarHATHOTO ITOJIS
IMOCTOSIHHBIX MarHuToB" uinn "HccienoBanue
CBOMCTB (peppOMarHeTUKoB" Uin
"UccnenoBanue ACHCTBUS TOCTOSTHHOTO
MarHuTa Ha pamMKy ¢ TOKOM"

131

@U3NYECKUN MPAKTUKYM 110 TEME
"N3mepenue cunbpl AMnepa" wnu "M3yuenue




3aBUCHUMOCTH CUJIbI AMIIepa OT CHJIbI TOKA"
nnu "OnpeneneHne MarHuTHOM MHIYKIIMKY Ha
OCHOBE M3MepeHus cuibl Amrepa"

132

@u3nYECKUl NPAKTUKYM 110 TEME
"UccnenoBanue sSBJICHUS SJIEKTPOMArHUTHON
uHayKuu'" win "OnpeaeneHue HHAyKIUn
BHUXPEBOI'0 MarHUTHOTO MOJS"

133

Pu3nyecKuii NPaKTUKYM 110 TEME
"UccnenoBanue siBJICHUS CAaMOUHyKIUN"
i "COopka MOJENN 3JEKTPOMArHUTHOTO
reHeparopa"

134

DU3NYECKUN TPAKTUKYM I10 TEME
"U3mepeHue neprojia CBOOOIHBIX KoJieOaHUI
HUTSHOT'O U MPY>KUHHOT'O MAasITHUKOB"

135

Pu3nYECKN MPAKTUKYM 10 TEME
"[IpeoOpa3oBaHue SHEPTUH B IPYKUHHOM
MasiTHUKE"

136

@u3HYECKU MPAKTUKYM 110 TEME
"HccnenoBanue NEpEMEHHOTO TOKA YEpE3
[IOCIEN0BATEIBHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U pe3ucTop’ win
"NccnenoBanue paboThl HCTOUHUKOB CBETA B
LIEMU MTePEMEHHOTO ToKa"

137

duznvecKkuil mpakTUKyM 1o TeMe "N3ydenue
[1apaMeTpOB 3ByKOBOW BOJIHBI"

138

OU3NYECKU TPAKTUKYM 10 TEME
"U3mepenune mokasartesns MpeoMIIeHUs
crexna” win "llonydyeHne n3o0paxeHus B




CUCTCMC M3 IINIOCKOI'O 3€pKajia 1 JINH3EI"

139

@u3NYECKHU NPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BellecTBa (Ha IpuMepe
xuakux ua3)" wim "V3mepenne GokycHOTro
pacCTOSAHUS PACCEUBAOIINX JIMH3"

140

@u3nYeCKHil MPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, MHTEphHepeHInn
U noJjsipusanuu ceera'

141

®duzndeckuil MPakTUKYM 110 TeMe
"OnpeneneHue UMITYJIbCA U SHEPTUU
PENATUBUCTCKUX YacTUIl (110 doTorpadusm
TPEKOB 3aPsUKEHHBIX YaCTHUI] B MATHUTHOM
nosie)"

142

Pu3nYECKN MPAKTUKYM 10 TEME
"N3mepenue noctossHHO [1aHka Ha ocHOBE
uccienoBanus potodrpdexra" wim
"HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA
Yyepe3 CBETOANO]T OT HalpsHKeHUs "

143

@U3NYECKUN MPAKTUKYM 110 TEME
"UccnenoBanue cuekTpa pa3peskeHHOro
aTOMapHOI'0 BOAOPOJa U U3MEpPEHUE
noctosiHHoM Pundepra”

144

du3nyecKi MPAKTUKYM I10 TEME
"HccnenoBaHue paJuoakTUBHOTO (hOHA €
UCIIONIb30BaHueM Jo3umerpa i "M3yuenue
MOTJIOIIEHHSI O€Ta-4acTHIl ATFOMHUHHAEM "

145

DU3NYECKUN TPAKTUKYM T10 TEME




"HaOmronenus 38€34H0r0 Heba
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPHIIOKEHUH 1151
OTIpeICIICHUS TTOJIOKEHHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3niusi CeBEepHOTO MOMYIIApUS U IPKUE
3B&31b1" uau "HabmioieHus B TeJIeCKO
JIyHbI, TU1aHET, TYMAHHOCTEW U 3BE3HBIX
CKoOIUIeHH "

146

O06001IeHre ¥ cucreMaru3anus 35aguii. Poisp
(bM3UKU U aCTPOHOMHUU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLMAILHOM B 3THYECKOM
cepax IesaTeTbHOCTH YeIOBEKa

147

O000611eH1Ee U cucTemMaru3anus 3Hannii. Pons
1 MeCTO (PM3HUKHU U aCTPOHOMUH B
COBPEMEHHOWM Hay4YHOU KapTHHE MHpa

148

O06o0menne u cuctemMaTu3anus 3Hanui. Ponp
¢du3ngeckoil Teopun B HOpMUPOBAHUU
npecTaBiIeHuit 0 GU3NUECKOil KapTHHE
MHUpa, MECTO (PU3NIECKON KapTUHBI MHpa B
0011IeM psZTy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOAE

149

O00011eHEe ¥ cucTeMaTh3aus 3HaHUi 110
Teme "Kunematnka"

150

O06001IeHE ¥ cUCTeMAaTH3alUs 3HAHUHN 110
Teme "Kunemaruka"

151

O000111eHIE U CUCTEMATH3aINs 3HAHUH 110
teme "JluHamuka"




O000111eHIE U CUCTEMATH3aIMs 3HAHUH 110

152 n "
teme "CraThka TBEpAOro Tea

153 O000111eHIE U cUCTEMATH3aIlM 3HAHUHN 110
TeMe "3aKOHBI COXpPaHEHUS B MEXaHHKE"
O000111eHIE U CUCTEMATH3aIN 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
Teopun"

155 O060011eHE ¥ cucTeMaTH3aus 3HaH!U 110
teme "Tepmonnnamuka. TenaoBbie MaiuHbI"
O000111eHIE U CUCTEMATH3AIN 3HAHUHN 110

156 TeMe "ArperaTHble COCTOSIHUSI BEIIECTBA.
®dazoBrle nepexoan!"”

P i

157 O060011IeHE ¥ cucTeMAaTH3alus 3HaHU 110
TeMe "OneKkTpudeckoe nose"

158 O06001IeHEe ¥ cUCcTEMAaTH3aU 3HaHUH 110
teme "[locTosHHBIN 3neKTpuyecKuil ToK"

159 O000111eHIE U CUCTEMATH3aIM 3HAHUH 110
teMe "Toku B pa3nnyHbIX cpeaax”

160 O0001IeHEe ¥ cucTeMaTh3aus 3HaH!ui 110
TeMme "MaruutHoe noJe"

161 [TpomexxyTounas arrecranus. KontponbHas
pabora.

PesepBHbIit ypok. O600IeHNEe 1

162 CUCTEMATH3AINA 3HAHUU 110 TEME
"Mexannyeckue koneoanus"

163 PesepBHbIil ypok. O6001ICHNE T

CHCTEeMAaTH3alus 3HaHUI 110 TeMe




"DJIeKTpOMarHuTHBIC KoJieOaHus"

PesepBHbIil ypok. O60011eHIE 1
164 cucremMarusanus 3HAHUH II0 TEME

"MexaHU4YecKue U 3JIeKTPOMarHuTHbIE
BOJIHBI"

165 PezepsHblil ypok. O600mmenue u
cUcTeMaTu3auus 3HaHui o treMe "Onruka”

PesepBHbIil ypok. O60011IeHNE T
166 cucTteMaTu3alus 3HaHui no Teme "OCHOBBI
CTO"

PesepHbIil ypok. O60011eHIE 1
167 CUCTEMATHU3ALIMsI 3HAHUU 110 TEME
"KopmyckynsipHO-BOTHOBOM JTyayin3m"

PesepBHbIit ypok. O600IIeHNE U
168 cucTeMaTusanud 3HaHuil mo teme "dusuka
aroma"

PesepBHbIil ypok. O6001ICHNE T
169 cucTeMaTu3alus 3HaHui o teme "dusnka
aTOMHOTO si/ipa ¥ 3JIEMEHTAapHBIX YaCTHIL"

PesepHbIil ypok. O60011eHIE 1
170 CHUCTEMATH3AIUs 3HAHUH 110 TeMe " DJIeMEHTHI

acTpopu3uku”

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170

16
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