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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKEe HAa ypOBHE CpemHero oOmero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeacTaBieHHbIx B PI'OC COO, a takxe
c yu€roM (enepasibHOM paboueid mnporpammbl BocnuTaHuss W Konuenmuu
npenoaaBaHus yueoHoro npeamera «Pusuka» B 00pa30BaTEIbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaau3yoluX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMeTra ¢ y4ETOM MEXKIPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEH OO0YyYarOUIUXCA.
[IporpamMma 1o ¢u3uke AaéT TMpeACTaBICHHE O LEJIX, COACpKaHWM, OOIIei
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3aa4 MPO(PECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHHE YCIOBHM IS
NPOSIBIICHUSI CBOMX HWHTEIUICKTYadbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
OoOy4arolumMcsi, KOTOpble HEOOXOAMMBI ISl TPOAOJDKEHUS oOpa3oBaHMs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATHLHOCTSIM.

B nporpamme o pusmke onpenenstoTes miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpOBHE CpeaHero oOIero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonénHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METamnpeMETHBIM H TPEAMETHBIM pe3yJabTaTaM OOydYaloIIUXCsl, OCBOMBIINX
nporpamMmmy 1o Gpu3nke Ha YpOBHE CpeAHEro 00111ero oopa3oBaHus Ha yriTyOJaEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

[Iporpamma no gpu3MKe BKIIOYALT:

TUIAaHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca GU3HKHU Ha YIiTyOJIEHHOM YPOBHE,
B TOM YHCJIe IPeIMETHBIC PE3YIbTATHI IO TOJaM 00yUYCHUS;

coziepkanue yueoHoro npeamera «dusuka» no rogam o0yyeHus.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX TPOTPaMM.

[TporpamMma mo ¢u3MKe HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTaBICT BO3MOXKHOCTH JJIA peaju3allid  Pa3IUYHbIX METOTUYECKUX
MOJIXOJJOB K TPENoAaBaHui0 (U3UKH HA YIrIyOJIEHHOM YypOBHE TPU YCIOBUHU
coxpaHeHus1 00s3aTEIHPHOM YaCTH COJIEP KaHMs Kypca.

duszuka Kak Hayka O HamOojee OOLIMX 3aKOHAX MPHUPOJIbI, BHICTyHas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHUM 00 okpykatoieMm mupe. LIIkonpHBIN Kype PU3NKK — CUCTEMOOOpa3yrONTUiA
JUTsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3UYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCa,
MOJIYYCHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue QPu3nku
BHOCHT OCHOBHOMW BKJIaJl B (JOPMUPOBAHHE E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa
oOyuarolierocsi, B popMupoBaHue yMEHHI MPUMEHITh HAyUYHbI METOJ O3HAHHUS
IIPU BBINOJHEHUU UMU YUYEOHBIX UCCIEA0OBAHMIA.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeHEro 00111ero 06pa3oBaHus MOJI0KEH
pAIl Uael, KOTOPbIE MOKHO PACCMATpPUBATh KAK MIPUHLIUIIBI €M0 OCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3leioB (PU3UKH, BKIIOYAET KAK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
oObeMHEH BOKpYr (Qusnueckux Teopud. Bemgymum B Kypce sBiISeTcs
(dbopMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BELIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peannsanus NPeaIosaracT HCIHOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(GU3MKHU C pa3BUTUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
Y DKOJIOTUYECKUMU MTPOOJIEMaAMHU.

Hoena npuknaonon nanpasiennocmu. Kypc gusuku yriry0i€HHOTO ypOBHS
MpEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTMYECKUX
MPUJIOKEHUN HW3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTABICHUM M COBPEMEHHbIE TEXHUYECKHUE YCTPOWCTBA, U
TE€XHOJIOTHH.

Hoea j3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHM, a Takke OO0CYXKICHUS
po0JIeM pallMOHAIBHOTO IPUPOIONOIB30BAHUS U HKOJIOTHYECKOI 0€30MaCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
MPUHITUIIAX CHCTEMHO-JIEATEILHOCTHOTO moaxoa. s Gusuku peamusamus 3THUX
MIPUHITUTIOB 0a3MpyeTCsl Ha MCIOIB30BAHUH CAMOCTOSTEIILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTByoero (akropa ydeOHoro mporecca. s yriyO6naéHHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENBHOTO YUYEHMYECKOTO JSKCIEpPUMEHTA,
BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI IMPU HM3YYEHHH HOBOTO
MaTtepuana, JabopaTopHble paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JIBa crioco0a peanusaiuu Gu3nuecKoro npakTukyma. B nepBom ciyyae npakTUKyM
npoBoauTcs b0 B koHIe 10 m 11 kiaccoB, aubO MOCjE MEPBOTO M BTOPOTO
MOJIYTOJIUN B Ka)KIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padbor
IPAaKTUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOpPHIE MPOBOAATCS B MpOIEcce
nu3ydeHus: pazzuena (temsl). [Ipu sTomM moj paboTamMm TpakTUKyMa MOHHUMAETCS
CaMOCTOATENILHOE  HCCIEOBaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOJACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi MHCTPYKIIUH.

B nporpamme 1o ¢usMke CcHUCTEeMa YYEHHUYECKOTO HSKCIEPUMEHTa,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHa €IWHBIM MepedHeM. Bribop
TEMAaTUKH JJIS 3THX BHJIOB YYCHHUYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO MpoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUIAaHUPOBAHMST W OCHalleHuss kabuHera ¢usuku. [Ipu sTOoM oOecneunBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUS, WCCIACAOBAHMUS 3aBHCHUMOCTECH (DU3UUYCCKUX BEIMYUH WU IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yAEISIETCS PEIICHUI0 PACUETHBIX U KaYE€CTBEHHBIX 3a/au.
[Tpu >TOM n1J1s1 pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 3a7[a4M C SIBHO 33JIaHHOMN
¥ HESIBHO 3aJJaHHOUW (hU3UYECKON MOJIEIBIO, TIO3BOJISIFOIITNE TPUMEHSATh U3yUEHHBIC
3aKOHBI W 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasena Kypca, TaK U WHTETPUPYS
MIpUMEHEHUE 3HaHUN U3 Pa3HbIX pa3zienoB. /[ kaueCcTBEHHBIX 3a/1ay MPUOPUTETOM
SBJIAIOTCS 3aJlaHus Ha OOBSCHEHUE/TIPEJCKAa3aHue TNPOTEKAHUS (PU3NUECKHUX
SBJICHUM U MPOIIECCOB B OKPY’KAIOLIEH JKU3HU, TpeOyroiue BbiOOpa GhU3ndecKon
MOJIEIH JUTSl CHTYaIliy TTPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecrieueHunto yu4eOHoro mpoiecca Kype Gusuku yriryOs€HHOTO YPOBHS Ha YPOBHE
cpenHero oOiero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX MPEIMETHOTO
kabuHeta. B kaOunHere (U3UMKM JOKHO OBITH HEOOXOAMMOE J1abOpaTOpPHOE
o0opya0oBaHUE 7S BHITTOJTHCHHS YKa3aHHBIX B MPOTPaMMe 10 (PU3HKE YICHUICCKUX
OTIBITOB, TAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
obopy10BaHHE.

JleMoHCcTpalMOHHOE  000pyZoBaHHE (OPMHUPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ¥  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHUI.

JlaGopatopHoe o0O0OpyJIOBaHHE [JIi YUYCHHMUYECKUX NPAKTHUYECKUX padoT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB M OOCCIICUMBACTCS B pacuére
OHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. Temarnueckue KOMIUIEKTHI
7a00paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, & TaKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUEHUsI PUZUKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCTIOIB30BAHUEM (U3UUECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX cdepax Oymyiein
npoecCUOHANBHON  JESTENBHOCTU, CBSI3aHHBIX C (DU3UKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTuxeHre 3TUX 1eneld 00ecreynuBaeTCsl PelIeHuEM CIEAYIOUUX 3a/1ad B
npoIliecce u3yueHus Kypca GU3uKi Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUsI:

MpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NUYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI0  (U3UKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(DU3UKH;

dbopMupOBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKuX SBJICHUM B TMPUPOAC U JUISl TMPUHATHUS MPAKTUYECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CTIIOCOOO0B PEeIICHMS Pa3IMYHbIX 33/1a4 C SIBHO 3aJIaHHON (hU3UICCKOU
MOJIE/IBIO, 3a/lad, TOAPa3yMEBAIOIIUX CAMOCTOSITEIBbHOE cO3laHue (U3UYECKOU
MOJIEIM, aJeKBATHOM YCJIOBHUSM 3aJlaud, B TOM 4YHUCJIE 3a7a4 HWHXXEHEPHOIO
Xapakrepa;

NOHMMaHuEe (U3MUYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3NYECKNX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpHperanuu HHpopMalmu,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTATa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IMPOEKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;

pa3BuTHE UHTEpeca Kk chepaM mpodecCUOHATILHON e TEILHOCTH, CBA3aHHOMN
¢ (pUBHKOM.



B cootBerctBun ¢ TpedboBanusmu DGI'OC COO yrinyOna€HHBIH YpPOBEHb
u3ydyeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypoOBEHB) HA YPOBHE CPEIHEr0 OOIIETo
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JabopaTOpHBIX U
IPAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€JaeT BBIOOD
MPOBEJCHUSI J1a0OpaTOPHBIX pPabOT U OMNBITOB C YYETOM HHIUBUIYATbHBIX
O0COOCHHOCTEH 00yJaroInuXCsl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNnbHas Hayka o mpupoje. Hayunslii MeToa mo3HaHus u
METO/Ibl UCCIIEI0BaHNS (PU3NYECKUX SIBJICHUM.

OKCIEpUMEHT U TEOopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[TorpemnocT  u3MepeHuii  GU3NYECKUX  BEIUMYMH  (aOCOMIOTHAs U
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
aOCOJIIOTHO TBEPAOE TEINO, UACANIbHAS KUAKOCTb, UICANIbHBIN I'a3, TOUSUHbIHN 3apsiy).
['unore3a. PU3NYECKHUI 3aKOH, TPAHULIBI €0 NPUMEHUMOCTH. DHU3nyecKas Teopusl.

Ponb u MecTto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

W3mepenune cuibl TOKa M HAIPSKEHUS B IIEMU MOCTOSIHHOTO TOKA MPY TOMOLIA
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HaKOMCTBO C LH(poBOH naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bu3nyeCKUX BEMYHH MIPU MOMOIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Tpsimast 1 oOpaTHas 3a1a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienne, CKOpOCTb (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTh) W
YCKOPEHHE MaTE€pUAJIbHOW TOYKH, MX IMPOEKIHH Ha OCH CHUCTEMBI KOOPIHHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATILHON TOUYKU OT BPEMEHU U MX
rpaduku.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOILIEHHOTO0 TOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHS] MaTEPUAIbHON TOYKH OT BPEMEHU U UX FPAPUKH.



KpuBonnHeitHoe  nBMKEHUE. J[BMKEHHME  MaTepuaJbHOM  TOYKM  IIO
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOpamieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETD,
JBH>)KCHUE CHAPAJIOB, LIEMTHBIE, HIECTEPEHYATHIE U PEMEHHBIE IIEPEAAYH, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenb cucTteMbl OTCUETA, WIUTFOCTPALUs KMHEMAaTHYECKHX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

Nnnroctpanus npeaeibHOro NEPEX0/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaOmronenue ABMKEHUs Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HampasneHnue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIoBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHUE ITyTEN, TPACKTOPUI, CKOPOCTEN IBHKEHUS OAHOTO U TOTO JKE TEJIa
B Pa3HBIX CHCTEMAaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3yyeHne HepaBHOMEPHOTO JIBHXKEHHSI C IIEJIbIO OINpPEAEIICHUs] MTHOBEHHOM
CKOPOCTH.

W3mepeHne yCKOpeHHs MPpU NPSAMOJIMHEHHOM PaBHOYCKOPEHHOM JIBH>KEHHU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IIYTM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepeHne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPHH).

N3ydenue nBuxxeHus Tea, OpoieHHOro ropu3oHTanbHo. [IpoBepka runoTessl
O MpAMOM MPONOPUUMOHAIBHONW 3aBUCUMOCTH MEXAY JaJbHOCTBIO IMOJETA H
HAYaJIbHOM CKOPOCTBIO TEJIA.

W3yyeHue NBUXKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOMW IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepro/ia oOpallieHrs KOHUYeCKOro MasTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMn
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTcuéTa (OmpeleseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axoH HproToHa 111 MaTepuanbHON TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHOM MAaCCBI.

Cuiia TsiKecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO Ma/ICHUS OT BBICOTHI HAJl
MMOBEPXHOCTHIO IJIAHETHI M OT TeorpadudecKoil mmpoThl. JIBuKeHNE HEOSCHBIX TEll
U UX cyTHUKOB. 3akoHbl Kemnepa. [lepBasg kocmuyeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, OBMXKylierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBXKEHUS U CUJIa TPCHUS OKOS.
Koaddumment tpenus. Cuia conpoTUBIECHUS NPU ABUKEHUH TeJa B KUIKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHMUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHH4ecKkrue YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByX UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJEUCTBYIONIEH TPUIIOKEHHBIX K TEITy CHII C IPOU3BEACHUEM
MACCHhI T€JIa Ha €r0 YCKOPEHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NIOABEME U TAJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka ruUIMOTE3bl O HE3aBUCHUMOCTH BpPEMEHM [IBI)KEHHUSI Opycka IIo
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MHPYKHHE U
PE3MHOBOM 00pasIie, OT UX AehopMaIi.

V3ydyeHne OBHIYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, ICPEKHUHYTOH uepe3
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBucHUMOCTH Frp(N).

HccnenoBanue nBrkeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpaumieHus. llnedo cuibl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, Oe3pa3TMIHOE paBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECChl: KPOHIITEHH,
CTPOUTEINIbHBIM KpPaH, pelIETIYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEla, HWMEIOLIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepuanbHON TOUKH, CHCTEMBI MaTEPUAIBHBIX TOUEK. LeHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbc CUITbI U UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTepUalbHOW TOYKM. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHUMaIbHBIE W HENOTEHUMANbHbIE CHWIIBL. [loTEeHUMANbHAS HHEPTHS.
[ToTenimanbHas 3Heprust ynpyro neGopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrus TeJla B OJJHOPOIHOM I'paBUTAlMOHHOM noJie. [loTeHmanpHas sHeprus tena
B TPAaBUTALMOHHOM MOJi€ OJHOPOAHOro mapa (BHYTpH M BHe mapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThbsi KOCMHYECKasE CKOPOCTb.

CBs13b pabOTHI HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOUN YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu s MACATBHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckne ycTpoucTBa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKEHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBIA TUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHWE Ha KOHbKAaX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

M3mepeHne MOIHOCTH CUJIBI.

M3MeHeHne sHepruM Tejia MpU COBEPIICHUN PAOOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM WM IMOTEHIHAIBHOW SHEPrUd IpH
JEWCTBUU HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTUH Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3mepeHne nMmyJiibea Teia o TOpMO3HOMY ITYTH.

N3mepenne cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISE U MOILIHOCTH CHJIBI
TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3mepeHrne KHHETHYECKOM YHEPTHUH TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHMUSL.

Omnpenenenne pabOThl CHJIBI TPEHHS TPHU JABIKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyisipuasi Gusnka 1 TEepMOJIMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIEC TIOJIOKEHHUSI MOJIEKYJsIpHO-KHHEeTHUeckol Teopun (MKT), wux
ombITHOE 00ocHOBaHue. [lnddy3us. BpoyHOBCKOE NBIKEHHE. XapaKTep JBIKCHHUS
Y B3aUMOJCHUCTBUS YACTHUI] BElIECTBA. MOJENIN CTPOECHUS Ta30B, JKUIAKOCTEU M
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeeil. Macca u
pa3mepsbl MoJiekyn (atoMmoB). Konmnuectso BemnectBa. [loctosnnas ABoraapo.



TenmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3Mmepenus. Illkama
temneparyp Llenbcus.

Mopens uaeanbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULIBI
rasza JIBHXKYTCS XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHEe MeHaeneeBa—Kianeiipona. AoOcomoTHAs
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. ['paduueckoe
IpeICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n30dapa.

CBsi3p  MEXIOy [JaBJIEHUEM U  CPEIHEH KUHETHYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpEeAHEH
KMHETHUYECKOW SHEPTUEN MOCTYIMATEILHOTO TEIJIOBOTO ABUKECHUA €€ YACTHII.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMAaTePUAJIOB.

Jemoncmpayuu.

Mopenu I1BUXKEHUS YacTHI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxkuIKocTen.

Mogens onsita IlTepHa.

[IpuTsKeHNE MOJIEKYL.

Mopenu KpucTamIn4ecKuX pemeETOK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmMuKym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEMJI000MEHE MEXITY TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
1udpoBoit 1aboparopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHUYECKON CUCTEMbI KaK CpeHHEe 3HAUCHUS BEJIMUMH, ONTUCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. (CamMOnpOM3BOJIbHAA — peJlaKCalns
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.



Mopens wuaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlus 4acTHUll, BBICOKHE
TeMnepaTypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMuKe. Boraucienne paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEHW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus pabotTel. KonBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotrel. TennoéMKocTh Tena. YaelbHas W MOJISIpHasd
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aauabaTHOM IIpoIiecce.

[IepBblii 3aKOH TepMOANHAMUKHU. BHyTpeHHss sHeprus. KolnuecTBO TEIIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEM SHEPruu TEPMOIMHAMUYECKOMN
CUCTEMBL.

BTopoii 3ak0H TepMOIMHAMUKH J1J1sI pABHOBECHBIX MTPOIIECCOB: Ue€pe3 3aIaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHCTEMBI TPOXOAUT €IUHCTBEHHAS
annabara. AOCOJIIOTHAS TEMIIEpaTypa.

BTopoi 3aKk0OH TEPMOIMHAMUKH 7151 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00Jiee X0JIOJHOTO Teja K 0oJjiee HarpeToMy 0€3 KOMITIEH AU
(Knay3uyc). Heo6paTuMOCTh IPUPOAHBIX ITPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyecknue yCTpPOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCIIOJIB30BaHMEM TETUIOBOTO HACOCA, YTHUIIM3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuiecKoOM pacIlIupEeHUN.

Bo3aymHoe orauso.

CpaBHeHUME yACTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanne agunabaTHOTO Iporiecca.



KomnbroTepHble MOJENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Aepecammnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHAeHCanws. Mcnapenue u kuneHue. Y aenbHast TEIioTa
napooOpa3oBaHUsL.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH Y IaBJIEHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT J1aBJICHUS B
KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
KpuctaiuioB. [lmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimupeHue KXUJIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacuimpeHrue. AHrapMOHHK3M TEIIOBBIX KOJIEOAHUI YacTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpTrun B (Pa30BbIX MEPEXOaAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apieHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TernnoBoe paciMpeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue mpy noHM>KEHHOM JTaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMBITH C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanumisipasie sBiIeHUS.

Mopaenan HEHBIOTOHOBCKOM JKHUIKOCTH.



CrniocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BELIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

W3mepenne aOCOMIOTHOW BIaKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHUH.

N3mepenne ko3P duimeHTa NOBEpXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHAJIEKTPUKA W TOJYIPOBOIHUKH.
DJIEeMEHTAPHBIN AJIEKTPUUECKUN 3apsil. 3aKOH COXPAHEHUS JJEKTPUUECKOTO 3aps/ia.

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neficTBue Ha 3JIEKTPUYECKHE 3apsibl.

Hampsoxk€éHHocTh  anekTpuueckoro  mnoiia.  [IpoOnbiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. [loTeHuunaneHas SHEprus 3apsAna B AJIEKTPOCTaTUYECKOM IIOJIE.
[ToTennman snexTpocraTnyeckoro noiisd. CBsi3b HANPSKEHHOCTH IOJS U PA3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
pPaBHOMEPHO 3apsKEHHOro mo o0béMy mapa. Ilose paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANps>KEHHOCTH O3TUX MOJEH H
DKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIMpNEeKTpUKM B 3JIEKTPOCTATHYECKOM  MOJIE. Jvsnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.



[TapannenbHOE coenMHEHUE KOHIEHCATOPOB. [locnenoBarenbHOe COEqUHEHHE
KOH/JIEHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M IPUHLIAI IEUCTBUSA DIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX IACTHUH.

Monensb anekTpocratuyeckoro reueparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psaKa KOHJIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

OueHka cui B3auMOJIEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpanieHus HEpruu 3apsiKEHHOT0 KOHJEHCATOPa B SHEPTHUI0
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTeKkaHusi TOKa B LN, COAEPKAIIECH KOHICHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hammpsokenune U u DJIC &.

3akoH Oma 1 yyacTka LEnu.

DIIEKTPUYECKOE CONPOTUBIIEHUE. 3ABUCUMOCTb COIPOTUBIIEHUS] OJTHOPOIHOTO
MMPOBOJIHMKA OT €ro JJIMHbBl W IUIOWIAJAW IONEPEYHOTO CEUCHUs. Y IEIbHOE
COIIPOTUBIICHUE BELIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE MPOBOJAHUKOB.
Pacuér pazBeTBiE¢HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TermoBas MOIIHOCTb, BbLAENSEMas Ha
pe3ucrope.

OJIC u BHyTpeHHEE COPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa J1J1s1 TOJTHOM
(3aMKHYTO#) dJIeKTpUYEeCKOM I1enu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS I PE3UCTOPa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOA.

3aBUCUMOCTh COIPOTHUBIICHUS] LUMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TONEPEYHOr0 CEUEHU U MaTepHuana.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COITPOTUBIICHHUS PU IIOCTOSIHHOM
HaIpsKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanye pasHOCTH NOTEHIIMAIOB MEXY ITOJIFOCAMU UCTOYHHKA TOKA OT
CHJIBI TOKA B LIEIN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yAaenbHOro CONPOTUBRIIEHUS TPOBOIHUKOB.

HccnenoBaHve 3aBUCHUMOCTH CUJIBI TOKAa OT HANpPSDKEHMS Ul JIaMIIbI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus amnepMmerpa (BoiabTMEeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctyd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHU
IIPU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanye pa3HOCTH NOTEHIIMAIOB MEXKY ITOJIFOCAMU UCTOYHHKA TOKA OT
CWJIbI TOKA B LEIH.

HccnenoBanrie 3aBUCUMOCTH MOJ€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3iuunbix cpeoax.

DneKTpuyeckass MPOBOJUMOCTh  Pa3NUYHBIX  BEIIECTB.  DJEKTPOHHAsS
MPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHHUS METAJJIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpOoBOIHUKMU. CobcTBeHHas U IpUMeCHast IIPOBOJANUMOCTh
noJlynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OnekTpudeckuid TOK B Tra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBAa M NPAKTHUYECKOE IMPUMEHEHUE: Tra3opas3psiaHbIe
JaMIbl, SJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOIUOI, CBETOAMO]], FAIbBaHUKA, padMHUPOBAHUE ME/IH, BHIIIJIABKA
IFOMUHUSA, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

CpaBHEHHE NIPOBOIUMOCTH METAJUIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

M3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XaPAKTEPUCTUKU THO/IA.

Pu3nvecKuil NPaKTUKYM.

Crioco6b! n3MepeHust GU3NYECKUX BETUYMH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKAa MPEIJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHX  pazlenax «YUYEHHYECKUH  HKCIIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

Nzyuenue kypca ¢puszuku yriay0iaéHHoro ypoBHs B 10 kiiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HaHuA: FBJICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MYecKas BeIUUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHWE CHUCTEMbl YypaBHeHWH. JIuHeitHas QyHKIuS,
napabona, runepOoa, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Buonocusa: mexanudeckoe JABUKEHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
ANEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJYyYEHWE HAHOMAaTepHUAJIOB, TEIIOBBIE CBOMCTBA
TBEPIBIX TEN, KUIKOCTEH U T'a30B, KUJIKHE KPUCTAILIBI, IJIEKTPUUYECKUE CBOMCTBA
METaJUIOB,  JJIEKTPOJIMTHYECKAass  JUCCOLMALs, TaJbBAHMKA, DJIEKTPOHHAs
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBUKEHUU C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLNHN), UCHOJb30BaHUE 3aKOHOB COXpPaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE€), IBUraTellb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAS 3aIMTa, 3a3€MJICHUE DJIEKTPONpUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Mazcnummnoe noJe.

B3auMopnelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarHuTHOM uWHAYKUMH. [IpuHOmMn cynepro3uuuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, €€ HanpaBiIeHUE U MOJYJib. JIBUKEHHE 3apSyKEHHOW YaCTUIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruauTHoe nosne B BeuiectBe. DeppoMarHeTUKM, napa- U TUaMarHeTHUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIM4YCCKHE IIPOLCCChI: IMPHUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TE€CTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO IPOBOJIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBM>XeHUs My4yKa 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB eppOMarHeTHKOB.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MArHUTA HA PaMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIUU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUUM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH IOCTOSHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOMHIYKIUU.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU]I, 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMuIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.



ITIpaBuno Jlenua.

[TameHre MarHuTa B aIlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

UccnenoBanne 3aBucuMoctd DJ{C cCaMOMHIYKIHMH OT CKOPOCTH HW3MEHEHUS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanne sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIenu JIEKTPOMArHuTHOTO FeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUS MEXaHHYeCKoW 3Hepruu). BeiBoa
JTUHAMUAYECKOTO OMUCAHUs TapPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

Ammumntyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u uacrota konebanwil. Ilepron ManmbiX CBOOOAHBIX KOJEOAHMI
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux kojaebanusx. BeiHyX1eHHbIE KOeOaHus. Pe3oHaHc.
PesonancHass kpuBad. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHBOM.
ABTOKOICOQHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGmronenne He3aBUCUMOCTH TIEpHOJa MAJIbIX KOJIieOaHUl rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYKHHE C IIEJBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU MIPHU KOJeOaHUAX I'py3a Ha IPY>KUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomeol, NPAKMUKYM.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBUXKEHUS Tejia B X0JI€ KoJeOaHuil Ha yIpyrom mojBece.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsija KOHAeHcaTopa C aMIUTMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs YPHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJIeOaHus. BrinyxneHHbIe
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycOWaNbHBI NIEPEMEHHBIA TOK. Pe3uMcTop, KOHIEHCATOp M KaTyliKa
WHIYKTUBHOCTH B LE€NU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Wneanpupiii Tpanchopmarop. IlpousBojacTBo, mepemauya u moTpebieHHe
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PHUCKU TIpU TPOU3BOACTBE IIEKTpOdHEpTUH. KynbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepe1ay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB 4acCTOThI CBOOOHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXarOLMX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTtop, Karynmka MHAYKTUBHOCTH M KOHJIEHCATOp B LIENHM NEPEMEHHOTO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ICUCTBUS TpaHCPOopMaTopa.



Mopnenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre NEpeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbLE BOJIHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CpoiicTBa MEXaHHYECKHUX BOJH: OTpa)kKeHHE, MpeoMJICHUE, MHTephepeHIus U
nudpaxims.

3Byk. CxkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX  BOJH:  OTPaXXEHWE,  IPEIOMIICHUE,
noJisipu3anys, HHTepdepeHuns u qudpakums.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHUYecKue YCTPOHMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U METULIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobuomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue oTpakeHus: U NpeoMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTHYECKHUIN PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

Habmonienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
Y4aCTOTON KOJeOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXEHUE, ITPEIIOMIIEHHUE,
noJisipu3ays, IMPpakuus, UHTEpPEepeHIHs.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii s3xcnepumenm, nabopamopnuvie padomul, npaKmuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIl HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHbI oTpaxkeHus cBeTa. [locTpoeHnue n3o0pakeHUi B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHNE JJIMH BOJIH IIPU MIEPEX0/1€ MOHOXPOMATUYECKOTO CBETA YEPE3
IpaHUIly pa3zena IByX ONTUYECKUX CPE/I.

Xox nyueit B mpusme. ducnepcusi cBera. CioxkHBI cocTaB 0eloro cBeTa.
IBerT.

[lonmHoe BHyTpeHHEE OoTpaxkeHue. [IpenenapHpIil yroyl MOJIHOrO BHYTPEHHETO
OTPaKEHMUS.

Cobupatouiue 1 pacceuBarolue JMH3bl. ToHKas auH3a. DOKyCcHOE pacCTOsHUE
U ONTHYECKas cuja TOHKOW JMH3bL. 3aBUCUMOCTbh (POKYCHOTO PacCTOSHUS TOHKOM
chepuueckoil JMH3bI OT €€ TEOMETPUM M OTHOCUTEIBHOIO IOKa3aTels
IIPETOMIICHHS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox myda, NMPOLIEAIIEro JHWH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAarOIUX U PACCEUBAIOIINX JMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccumyeckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuust cBera. JudpakunoHHas pemérka. YcCIOBUE HaOIIOIEHUS
IVIABHBIX ~MAaKCMMyMOB TIPM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MpOCBETIICHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Hab6nrogenue nogHOro BHyTpEeHHEro oTpakeHus. Mozennb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

HabGnronenue nucnepcuu ceera.

HabGnronenue noasipusalnuu CBeTa.

[IpumMeHeHne noJIApOUI0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3mepeHune rnokasaTesns IpeJoOMIICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pAcCTOSHUSL OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BI.

[Tosryuenue n300pakxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6nrogenue nudpaxkuuu, tHTEpPEpEeHINN U MOJSIpU3aUU CBETA.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3ydenne nnTepdepeHInm Ja3epHOro U3IyuyeHus Ha JIByX LIEJIsX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tosryuenue cnekTpa U3Iy4YeHHUs] CBETOJMO/A MPU MOMOUIM AU(PPaKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEJIbHOCTH.

[ paHuIBI IPUMEHNMOCTH KJIACCHUECKOM MeXaHuKU. [locTynaTel ciennaibHON
TEOPUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKpPAILICHUE JITIUHBI.

DHeprusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBsi3b Macchl ¢ PHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTHUIIbI. JHEPIUs
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3aPSXKEHHBIX YACTHII.

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX dacTl] (MO
dboTorpadusM TPEKOB 3apsHKCHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIy4YeHHUE (M3JIyuyeHHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cMmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. OnbiTel A. I'. CroneroBa. 3akoHbl poTodPdekra. YpaBHeHHE
OuinmrerHa 1 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBeta (B YACTHOCTHM, JaBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BosiHoBbIE cBONCcTBA yacTull. Bosnnsel ne bpons. lnuHa BoaHb! 1e bpoiiis u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eitzenbepra.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE MPOLECCHL: CIIEKTPOMETD,
doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  TOJYIIPOBOJAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hccnenosanue Gporope3ucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Moneilb aroMa
Pezepdopaa.

[Toctynarsl bopa. M3nydyenue u nornornieHue GOTOHOB MPH MEPEXOE aToMa ¢
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOMu.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U3yueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HaGmronenue mmHe4aToro crekTpa.

HccnenoBanne CIeKTpa pa3peKEHHOT0 aTOMAapHOIO BOAOPOAA U U3MEpPEHHE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. U3oronsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacnaj. ['amMma-u3mydeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO M3Iy4YCHHs. BIusHME paIMOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EcrecTBeHHbI QoH n3inydeHus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledext maccol siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl pPa3BUTHUSA
AIEPHON IHEPIETUKMU.

Mertonbl perucTpanuuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICOTOHBI.
[IpencraBnenune o CrangaptHoi Mmoenn. KBapk-riarooHHas MOAENb aJpOHOB.

@uzuka 3a npenenamu CrangaptHoil moaenu. TéMHass Marepus U TEMHas
DHEPIusl.

EnunHcTBO usnueckoi KapTUHBI MHpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKNE IIPOLIECCHI: TO3UMETP, KaMmepa
Buiibcona, s1epHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCMOJIB30BAHUEM JO3UMETPA.

N3yyenue norsioiieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpuMEeHUMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS] TPHUPOJIbI
KOCMUYECKUX 00BEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHepruu CoJiHIla U 3BE3].

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3Mbl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCIENOBATENBHOCTH. BHYTpEeHHEE CTpOoeHHUE
3BE3/1. COBpEeMEHHBIE MPECTABICHUS O MPOUCXOXKACHUU U 3BOonnK CoJiHIa U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06a. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIIOKEHUHN ISl OMPEACIICHUS MOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIICHUU.

Du3nYecKuil MPAKTUKYM.

CriocoOb1 u3MepeHust PU3NYECKUX BEIMYMH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX HM3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYKH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp u3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.



O0o001eHNe U cucTeMaTU3alusl Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pU3nKa U TEpPMONHAMUKAY, « IEKTPOAUHAMUKay, «Konebanus u
BOJIHBI»Y, «OCHOBBI CHELNUAIBHOW TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢usukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATUUECKOM cepax AesITENIbHOCTH YEI0BEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMHUHM B COBPEMEHHOM HAyYHOM KapTUHE MUpPA, 3HAYCHHE OIHCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoil Teopun, poib pU3NUECKOil Teopuu B GOPMUPOBAHUU MPEACTABICHUN
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriayonéHHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C Yy4€TOM COJEpKAaTEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMAaTHKH,
OMOIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnvie nonaAmuA, C6A3AHHBIE C UZYUEHUEM MEMOO0E HAYUHO20
no3HanuA: SBIICHUE, HAY4YHBIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TeopHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHHE, MOJENb, H3MEPEHHE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX MPOEKIIMM HA OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nektpuueckue SBICHUS B JKUBOM mpupojie, KoseOaTelbHbIE
JIBIWKEHUS B JKMBOW THPHUPOJE, SKOJOTMYECKHE PHUCKHM TIPH TPOU3BOJCTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl 00Pa30BaHMs KPUCTANIMYECKON PEIIETKH, CIIEKTPAIbHBIA aHAIIN3.

T'eozpachua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJIE€KH MAarHUTHBIX DY,
(boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AIIEKTpOIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAs Medb,
JMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEJIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTUKA, COJIHEYHas OaTapes, CIyTHUKOBBIE
NPUEMHUKH, I€pHAs SHEPreTUKA U S3KOJOTUYECKHUE aCIIEKThI €€ Pa3BUTHSI.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHNMA JIMUHOCTHBLIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHUS YyueOHOro mnpeamera «Duznkan
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IEHHOCTSM POCCHUUCKOTO OOIIECTBA, PAaCHIMpPEHUE KUIHEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e c(hopMUPOBAHHOCTH TPAKAAHCKOM MO3UIIUN 00YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlllecTBa, Yy4YacTBOBaTh B CaMOYIIpaBlIeHMHM B 0Opa3oBaTEILHOMN
OpraHu3allly;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHUWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO MMOBEICHUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIlMIO M IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIKOYAs OCTETUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



MHTEpEC K Pa3IuYHbIM chepaM mpodecCHOHATbHON AESITeIbHOCTH, B TOM
YHCJIE CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YyMEHUE COBEPIIATh OCO3HAHHBIM
BBIOOp Oynayiel mpoeccuu U peam30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
TUJTaHbL;

TOTOBHOCTB U CTIOCOOHOCTH K 00pa30BaHMIO M CaMO0OPa30BaHUIO B 0071aCTH
(bU3UKY HA IPOTSXKEHUU BCEH JKU3HH.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYILIECTBICHHUE JICMCTBUM B OKPYXKAIOIIECH Cpele Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH SKOJOTUYECKOW HANpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs (PU3BUKK OCYIIECTBIATH MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JOCTUKEHUS,

BBISIBJISATH 3aKOHOMEPHOCTM M IIPOTUBOPEYMS B PacCMaTpPUBAEMBbIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEUIEHUS] MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTe€pUaAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATH PUCKHU MOCIEACTBAN EATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMU
(bu3nYecKoil HayKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
NeSITETBHOCTH B 007acTu (PU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
CoJep>KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3WpOBATh 3a/1auy,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OILIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00JacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/IETh HABBIKAMU NOJy4eHUS! UH(pOopMauu GU3NIECKOTO COACPKAHUS U3
VCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIOJIb30BaTh CPEACTBa HH(POPMAILIMOHHBIX W KOMMYHHKAIlMOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOr0 CONAEP)KaHUSA B Pa3iIMuYHBIX (opMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMAIMM U UEJNeBOM ayAUTOpUU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.



KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

OCYILECTBIATh OOLIEHWE Ha YpokaXx (U3MKM U BO BHE-ypPOUYHOMH
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallMdi M CMAr4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BaTh NPEUMYIECTBA KOMAHAHOW U MHANBHUIYaJIbHOU
paboThI;

BbIOMpaTh TEMATHUKy U METOJAbI COBMECTHBIX JACHCTBHIA C yu€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaXKJOr0 YJIeHA KOJUICKTHUBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOODAMHUPOBATh JEUCTBUSA II0 €€ JOCTHKEHHUIO: COCTABJIATH ILIAH
NENUCTBUM, paCIpPelessiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHUBATh Ka4ye€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeuIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3WIMU HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIAThL IIO3UTUBHOE CTPATEIMYECKOE IIOBEJCHHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOSATENbHO OCYILIECTBIIATH TO3HABATENIbHYIO ACSITENBHOCTh B 00JaCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUsI PACUETHBIX U Ka4€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOW pabOThl C yU4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEATOYTESHHUIH;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacHIMpsITh paMKH Y4E€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEATIOYTECHUMH;
JenaTb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIoCOOCTBOBaTh (POPMUPOBAHUIO M TIPOSBICHUIO APPYIAUIMU B 001acTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJIcTh HaBBIKAMM  I103HABATEIBHOM peduieKCUM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCII0JIB30BaTh MPUEMBI peICKCHH SIS OIEHKH CUTYaIIMH, BHIOOpa BEPHOTO
pelIeHus;

YMETh OILICHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATh PEUIEHUS MO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIeSITeIIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO APYTHX HA OIMIUOKH.

B mporecce AOCTHKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
dbuznuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0Yy4YaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOMEH CHOCOOHOCTh MOHMMATh  3MOLMOHAIBHOE
COCTOSIHME JpPYTHX, YYUTHIBATh €ro IMpH OCYLIECTBIEHUU OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3YJIbTATDI



K xoniy oOyuenus B 10 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMaNIbHOM M JOTHYECKOM cdepax AedaTebHOCTU
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
OPOTHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUHM — MEXaHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOAWHAMHUKH, POJIb (U3UYECKOW TEOPHH B
(bopMHUpPOBaHUY MTPEACTABICHUN O (HU3UUECKON KapTHHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeel (M3MUeCKUX Tell U MPOIECCOB
(stB7ICHMIT): WHEpIMANIbHAS CHCTeMa OTCuéTa, aOCONIOTHO TBEPAOE TEJo,
MaTepualibHas TOYKa, PABHOYCKOPEHHOE JIBXKEHUE, CBOOOAHOE TajieHuE,
abcomoTHO ympyrasi jaedopmaiiusi, aOCOMIOTHO YNPYroe W aOCOJIIOTHO
HEYIIPYro€ CTOJKHOBEHHMS, MOJEIM Tra3a, JKUIAKOCTU M TBEPIOIO
(KpUCTAIITUYECKOTO) TeJa, UeaTbHBINA Ta3, TOUSUHBIN 3apsijl, OJJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyarh yCiOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, TTOHMUMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBWXKEHUS, (POPMYsIbl KUHEMATHKH DPaBHOYCKOPEHHOIO
NBIDKEHUA, TpeoOpa3oBanusa [anmmes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIruM, CBsI3b PAOOTHI CUJIBI C MU3MEHEHHEM MEXaHWYECKOW JIHEPTHH,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM UCIOJIB30BATh
MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
bu3nUecKuX 3aKOHOB: MpeoOpa3oBaHuii ['amuies, BTOPOro U TPETHETO
3aKkOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHS HMMITYJIbCa U MEXAHUYECKOH
SHEPIrUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHUs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TepMOIMHAMHUKU (CBSA3b JIABJCHUSA HJEAJbHOIO Ta3za Cco CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIUIOBOTO JBUKECHUS W KOHLIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEH KHUHETUYECKOMN
SHEPrUeN TEIMJIOBOIO JIBMYKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpaluWeu MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJMHAMHKH, 3aKOH



COXPAaHEHHUsl PHEPrUM B TEIUIOBBIX NpOLECCax), MPU ITOM HCIOJIb30BATh
MaTEMaTHUYECKOE BbIPAKEHUE 3aKOHOB, YKA3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MenaeneeBa—KianelipoHna;

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUYECKHE SIBICHHUS, HUCIOIB3YS
OCHOBHBIE TTOJIOKEHUS W 3aKOHBI 3JEKTPOJUHAMUKH (3aKOH COXpPaHEHUs
3JIEKTPUYECKOTO 3apsja, 3aKOH Kymnona, HOTEHUUATbHOCTh
AJIEKTPOCTATUYECKOTO TOJISA, MPUHLIMII CYHNEPHO3ULHMU DIEKTPUUYECKUX
NOJIEW, MPU ATOM YKa3blBas YCJIOBHS NpHUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOILIEHHUS: 3aKOHbI OMa Uil ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHua,
npasuiia Kupxroda, 3akonsl dapanes Ui 21eKTpoIn3a);

ONHKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUS, HCIONb3Yys BEJIUYMHBIL:
nepeMeIIeHHe, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CUJIA,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIMAIbHAS JHEPT U1, KHHETUYECKasl SHEPTHs,
MEXaHWYECKasl SHEpTus, paboTa CUJIbl, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE,
CHJIa TSDKECTH, CWJIa YIOPYIOCTH, CHJIa TPEHHS, MOIIHOCTb, SHEPrus
B3aUMOZEHCTBUSI Tena ¢ 3eMIEN BOIM3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOl
nedopmali Npy>KUHbI, KOJIHMYECTBO TEIUIOTHI, a0COJIIOTHAsT TEMIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aIbHOTO
OJTHOATOMHOTO Ta3a, paboTa U/1eaJbHOr0 Ta3a, OTHOCUTEIbHAS BJIAXKHOCTh
Bo3ayxa, KIIJ] uaeanbHOro TEIIOBOrO JABUTATENs; AJIEKTPUUYECKOE IIOJIE,
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJIs, HAMPSKEHHOCTh MOJII TOYEYHOIO
3apsja WM 3apsSHKEHHOTO 1Iapa B BAKyyMe€ U B JIUAJIEKTPUKE, MOTEHIMANT
ANEKTPOCTATUYECKOTO MOJIsl, PA3HOCTh MOTEHUHUAJIOB, AJIEKTPOIBHKYILAS
CHJia, CUJIa TOKAa, HaNpsDKEHHE, MOIIHOCTh TOKA, dJIEKTpUUYecKas EMKOCThb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHWE  ydacTKa  LeNu ¢
MOCJIEIOBATEIbHBIM U MAapaJIeIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJIsl KOHAEHCaTOpa,;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBNYECKUX  SIBIICHUM:
MEXaHUYECKOEe JBU)KCHHME, TEIJIOBOE JIBM)KEHHWE 4YacTHI[ BELIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIXKeHHUE, nuddys3us, ucrnapeHue,
KUIIEHHE U KOHJEHCAIs, TUIaBJIeHUE U KPUCTaIU3alisl, HallPaBJI€HHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HUECKON BEJITMYUHBI OT
JPYTOM C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, TPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3nueckux BEIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX



NOTPELIHOCTE  W3MEPEHMM, JeNarb  BBIBOABI 110  pe3yibTaTam
VICCJICIOBAHNS;

IPOBOJUTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEJI0KEHHON THIOTE3bI: IUIAHUPOBATh
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IIOJIyYEHHBIE PE3yJbTaTbl M JI€JIaThb BBIBOJ O CTaTyce IPEMJIOKEHHOU
TUIIOTE3BI;

co0ro1aTh MpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHNN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, IMpPakKTUKyMa M  Yy4eOHoO-
UCCJIENOBATEIBCKOW M IIPOEKTHOM JEATEIIBHOCTH C MCIOJb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3znyecKoil MOJeIb0: Ha OCHOBaHMM aHaJlW3a YCJIOBHsS OOOCHOBBIBATH
BbIOOp (u3MuUecKoll Mojenu, OTBeYawlled TpeOOBaHUAM 3aJauH,
IPUMEHATH POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NIECKUX
TEOPUM IIPU UCIIOJB30BAHUM MAaTEMATHYECKMX METOJOB PELICHUA 3a7ady,
IIPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEUICHUS C YYETOM IOIYYEHHBIX
pe3yibTaTOB;

pemiaTh KayeCTBEHHbIE 3a7aud, TPeOyrollue NPUMEHEHUs 3HAHWM H3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIETIOYKY PACCYKACHUM C ONIOPOX HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX IPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIaJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIErO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3MUYECKUMH MPOIECCAMHU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
MIPUPOJIOIIOIB30BAHUM, & TAKKE PA3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAYKW W TEXHOJIOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOrO
00IIIeCTBA;



MPUMEHSTh pa3lInuHble CIOCOOBl paboThl ¢ MH(pOpMare (PU3NIECKOTO
COJIEp)KaHUsI C KCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEIbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHboOpMaIuK, MOJIYYEHHOM U3 pPAa3jIMYHbIX HCTOYHHUKOB, KPUTUYECKU
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O U OICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSATENLHOTO MPUOOPETEHHSI HOBBIX 3HAHUM B MTPOLIECCE BHITIOJIHEHUS
MPOEKTHBIX M Y4EOHO-HUCCIEA0BATEIbCKUX PA0OT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsX, aJIeKBATHO OLICHMBATh BKJIAJ Ka)XJO0ro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyaymield npohecCUuOHAIBbHON AESITETbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xoniy o0yuenus B 11 knacce npeAMETHBIE PE3yIbTaThl HA YIIyOJIEHHOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKOU, COLMATIBHOM
U ATUYECKON cdepax AesATEeIbHOCTH YEJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MUPA, POJIb ACTPOHOMHUU B IIPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA U JANbHEHMIIEM HAay4YHO-TEXHUYECKOM PA3BUTHH,
3HAUEHHUE OINUCATEIBbHOM, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOW H
MPOTHOCTUYECKON (PYHKIUNA (PU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOH (DU3HKH, pOJIb
busndeckoil Teopur B (POPMHUPOBAHWUHU TMPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTWUHBI MHpa B OOIMEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJIE;
pasnnyaTh yCJIOBUS NPUMEHUMOCTH MOJIEel (PU3MUECKUX TEl U MPOLECCOB
(s1BJIEHUI): OIHOPOJHOE AIEKTPUUECKOE MU OJHOPOJHOE MArHUTHOE IOJIS,
rapMOHMYECKHE KOJeOaHMs, MaTeMaTU4YEeCKHl MAasTHUK, WACaTbHBINA
PY>KUHHBIN MasITHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJieOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICIU CBETA;

pa3iauuaTh yClIOBUS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (U3UYECKUX
3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (pyHIaMEHTaJbHBIX 3aKOHOB U
OTrPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOXKEHUS M 3aKOHbl JJIEKTPOJMHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsiia, cwia Awmmepa, cuia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHUS CUJIBI TOKA, TOCTYJIaThl CIEIIUAIbHON TEOPUH OTHOCUTEILHOCTH
OiHIITEITHA);

aHaJTM3UPOBATh U OOBACHITH KBAHTOBBIC IIPOLIECCHI U SBJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
dboTordexra, mepBuiit 1 BTOpoi nocTynatsl bopa, MpUHIIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUS 3apsAOBOr0 H
MacCOBOTO YKCEJ M SHEPTUU B SIICPHBIX PEAKIIMIX, 3aKOH PATUOAKTUBHOTO
pacmana);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATHUYECKOTO
MoJIs, Pa3HOCTh TMOTEHIUANIOB, OAJICKTPOJABIDKYIIAS CHJIA, WHIYKIIHUSI
MarHUTHOTO TIOJISl, MAarHUTHBIA TOTOK, cWia AMmImepa, WHIYKTHBHOCTD,
ANEKTPOABMKYIAS CHUJIa CAMOUHIYKLIMH, SHEPrUs MArHUTHOTO TMOJIs
MIPOBOJIHUKA C TOKOM, PENIATUBUCTCKUN UMITYJIbC, TTOJIHASI SHEPTHUSI, SHEPTUSI
MOKOSI CBOOOJTHOM YaCTHIIbI, SHEPTUA U UMITYJILC (DOTOHA, MACCOBOE YUCIIO
U 3apsil siApa, SHEPIUs CBSI3U SIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AIIEKTPOMArHUTHAsI MHAYKIIUSI, CAMOUHIYKIIHS, pE30HAHC, UHTEep(PEepeHITUs
BOJIH, Judpakius, JTUCIIEPCHs, T[OJHOE BHYTPEHHEE OTpaKEHUE,
doTornexrpuueckuit apdext (botorddexr), anvda- u 6eTa-pacnasl saep,
raMMa-mu3iaydeHue sjiep, Gu3ndecKue MPUHIUIbI CIEKTPATILHOTO aHAIu3a U
paboThI J1a3zepa;

OTIpEJIENISITh HAIpaBICHUE WHIYKIIMA MArHUTHOTO TOJSI TPOBOJHHKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHiia;

CTpOUTH M300pakKeHUE, CO3/]TaBaeMOe IIIOCKUM 3€pPKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSThL OCHOBOIIOJIATalONIMe ACTPOHOMUYECKUE TOHSATHS, TEOPUU U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIaJAKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHM 3BE3/] U BCelleHHOI;
MPOBOAUTL HCCJICOBAaHUE 3aBUCUMOCTEH (U3WUYECKUX BEJIMYHMH C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, TMpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MOJTYYEHHOW 3aBUCHMOCTHU



bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOTPEIIHOCTEd  W3MEpPEHM, JIelaTh  BBIBOABI IO  pe3yJbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, IMPU HTOM
BbIOMpaTh ONTHUMANBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE IOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUTIOTE3bL;

OMMUCHIBATH METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMHYECKUX 3HAHUI;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la NPy IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4eOHOro  B3KCHEpHUMEHTa, MpakTUKymMa U  y4eOHo-
MCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1abOPaTOPHOTO 000PYOBaHMS;

pemarb pacy€THbIE 3aJayd C $SBHO 3aJaHHOM M HESIBHO 3aJIaHHOU
¢dbu3nUecKkoil MOJENbI0: HAa OCHOBAaHWM aHalu3a YCJIOBHUS BBIOMpATH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNAaThl (PU3NYECKUX TEOPUUN
IpU  HCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pPEIIEHUs 3ajad,
MPOBOAUTH PAcUYEThl HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM MOIYYEHHBIX
pe3yiabTaTOB;

pemaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM U3
Pa3HBIX pa3lesoB Kypca (PU3MUKH, a TAK)KE UHTETpaIlui 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS N OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PaOOTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

MIPUBOUTH IPUMEPHI BKJIaa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAM3UPOBATh U OICHUBATH MOCIEACTBUS OBITOBOW M TIPOW3BOICTBEHHON
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOTNOIb30BAHUN, @ TAK)KE Pa3syMHOM HCIOJIb30BAHUM JTOCTUKEHUHN



HAayKM M TEXHOJOTMH JUId JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
0OIIIECTBA;

OPUMEHATH pa3iNyHble CIOCOOBl paboThl ¢ MH(pOpManuen (HU3MUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepalOTKU U MPEAbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJYYEHHONM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHaM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOATEILHOTO IPUOOPETEHNSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJIHEHUS
IIPOEKTHBIX U YU4EOHO-HUCCIEA0BATEIbCKUX PAadOT;

paboTaTh B TpyHNe C MCIOIHEHUEM pa3JIUYHbIX COLHUAIBHBIX pOJIEH,
IUTAHUPOBATh pabOTy I'PYMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJC€KBATHO OLEHUBATH BKJAJ KaXXJO0I0 U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON MTPOOIIEMBI;

NPOSIBJISITH MOTUBALIMIO K OyAylied npohecCuOHaIbHON EATETbHOCTH 110
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Paznen 1. HAYYHBIA METO/ IIO3HAHMSI IIPUPO/IBI
11 Hayunslit MeTO O3HAHUS IPUPOBI 6
Utoro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Crartuka TBEpAOro TENa 5
2.4 3aKOHBI COXPAaHEHUsSI B MEXAHUKE 10
Wroro mo paszneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKNHETHYECKON TEOPHUH 15
3.2 Tepmonunamuka. TenaoBble MalTuHbI 20
33 ArperatHbie cocTosiHus BenecTBa. Da3oBwie 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNEeKTpUYECKOe T0JIe 24
4.2 [TocTOSIHHBIN SEKTPUUECKUNA TOK 24




4.3 Toku B pa3nu4HBIX cpeax 6
Hroro no pazaeny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
51  Ousmueckwii MPaKTUKYM 16 16
Uroro mo pazneny 16
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero U3YYeHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
1 dusnka — pyHIaMEeHTaIbHas HayKa O 1 (02 -06).09
pUpoJIe 2024
) HayuHbIii MeTO/T TO3HAHUS 1 METO/IbI 1 (02 -06).09
UCCIIeTOBaHMS (PU3MUECKUX SBICHUI 2024
DKCIEpUMEHT U TEOpUs B IIpOLECCE (02 -06).09
3 no3Hanus npupoasl. Habmoaenue u 1 2024
9KCIIEPUMEHT B (pu3MKe
CriocoObI m3MepeHust (PU3NISCKUX (02 -06).09
4 1
BEJINYUH 2024
AbGcomtoTHas U OTHOCI/ITGVJ'H)HaH (02 -06).09
5 MOTPELIHOCTH U3MEepeHuil pusnueckux 1 2024
BEJIMYMH
MopenupoBanue B pusuke. Ponb u
6 MecTo GU3UKHU B HOPMHUPOBAHUN 1 (09 -13).09
COBPEMEHHOM Hay4yHOU KapTUHBI MUpa, B 2024
MIPAKTUYECKOHN EATEIbHOCTH JIIOJIeH
Mexannueckoe aBmxenue. Cucrema
7 orcuera. OTHOCHUTEILHOCTh 1 (09 -13).09
MeXaHH4YecKoro aBrkenus. [psamas u 2024

oOpaTHas 3a/1aul MEXaHUKH




Panuyc-BekTop mMaTepuasbHON TOUKH,

g €ro MPOEKIIUU Ha OCH KOOP/IMHAT. (09 -13).09
Tpaexropus. [Tepemenienne. CKOpOCTb. 2024
WX mpoekiuyn Ha 0CH KOOpIUHAT
PaBHOMEpHOE NIPSIMOJIMHEWHOE

9 nsmwkenue. ['paduyeckoe onucanue (09 -13).09
PaBHOMEPHOTO IPSIMOJIMHEHHOTO 2024
JIBYDKCHUS
CroxxeHue riepeMeIeHuid 1 CKOPOCTEH. (09 -13).09

10
Pemenue 3amau 2024
HepaBHOMepHOE IBUKCHUE.

11 MrHOBEHHAsI CKOPOCTh. Y CKOpEHHE. (16 -20).09
[IpsimonuHeitHOE ABMXKEHUE C 2024
MOCTOSTHHBIM YCKOPEHUEM
Fpa(puqecxcze OIHCaHue (16 -20).09

12 MPSMOJIMHENHOTO IBUKEHUS C 2024
MIOCTOSIHHBIM YCKOPEHUEM
CBoOosHOe najieHue. Y cCKopeHue

13 CBOOOJTHOTO TIaJIeHHsI. 3aBUCUMOCTh (16 -20).09
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT 2024
BPEMEHU U UX rpaduku

14 JIBrokeHue Tea, OPOIIEHHOTO MO/ YIJIOM (16 -20).09
K TOPU30HTY 2024
KpuBonmnelinoe nBuxeHue. /[Brxenne
10 OKPYKHOCTH. YTJIOBas ¥ JINHEWHAs (16 -20).09

15 ckopoctb. [lepuoa u yactora. 2024

LlenTpocTpeMuTenbHOE U MOTHOE
yCKOpEHHUE




KonrtponsHas pabora o Teme

(23 -27).09

16 "Kunemaruka" 2024
IIepBb1if 3ak0oH HproTOHA.

17 WNuepumanbHble CUCTEMBI OTCUETA. (23 -27).09
[Tpunuun otHOcuTeNnbHOCTH ["anumes. 2024
HewnnepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOJeHiCTBYOIIAS CHJIA. (23 -27).09
Bropoii 3akon HeroTona. Macca 2024

19 BsaunmoneiictBue Ten. Tperuii 3aK0H (23 -27).09
Herotona 2024

20 [Tpunun cynepmno3unun cui. Pemenue (23 -27).09
3a/1a4 Ha TpUMEHeHue 3akoHOB HproToHa 2024
3aKOH BCEMUPHOT'O TATOTCHHSI.

21 OKBUBAJIEHTHOCTb I'PABUTALIMOHHON U (30.09 -

. 04.10 )2024
WHEPTHON MacChl

29 Cuna TsDKeCTH M yCKOpeHHe CBOOOIHOTO (30.09 -
MmageHus 04.10)2024
JIBrokeHre HEOECHBIX TeN U HX

93 MCKYCCTBEHHBIX CITyTHUKOB. [lepBast (30.09 -
KOCMMYECKasi CKOPOCTb. 3aKOHBI 04.10)2024
Kennepa

24 Cuna ynpyroctu. 3akon ['yka. Bec Tena (()3:101%9)_2 024
Cuna tpenus. [Ipupona v BUABI CHIT (30.09 -

25 Tp?HI/ISI. JIBY>KEHHE B )KHIKOCTH U Ta3e C 04.10 )2024
YYETOM CHITBI COTIPOTHUBIICHUS CPEIBI

26 Hasnenue. 'mapocraruueckoe TaBiIcHHE. (07 -11).10
Cuna Apxumena 2024




AOGCOIIOTHO TBEPOE TEIIO.

27 [TocTymarenbHOE U BpaliaTeibHOE 2%72;111)'10
JBYDKEHUE TBEPJOTO Tela

08 MOMEHT CHJIBI OTHOCHTEIBLHO OCH (07 -11).10
BpatnieHus. [1nedo cubl 2024
CroxeHue CHIl, MPHIIOKEHHBIX K

29 TBepAoMy Teny. LleHTp Tskectu Tena. (07 -11).10
VYcnoBust paBHOBECHSI TBEPIOTO Tea. 2024
Bunel paBHOBecHs

(07 -11).10

30 Pewenue 3amau 2024

31 KonrponsHas pabora o Teme (14 -18).10
"Ilunamuka. Ctatuka TBepaoro tema" 2024
NMnynsc MmaTepuabHOM TOYKH,

39 CHCTEMBI MaTe€pHaNbHBIX To4dek. LIeHTp (14 -18).10
Macc CHUCTEMbI MaT€PHAIIbHBIX TOUEK. 2024
Teopema o IBIKEHHH [IEHTPA MacC
Wmnynbe cuitbl 1 U3MEHEHNE UMITYJIbCa (14 -18).10

33 Tena. 3aKOH COXpaHECHHS UMITYJIbCA. 2024
PeaxkTnBHOE ABMKEHIE
MoMeHT uMItysibca MaTe€pUaIbHON

34 touku. [IpencraBnenue o coxpaHeHnn (14 -18).10
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX 2024
TIOJISIX

(14 -18).10

35 Pemenue 3amau 2024

36 Pabora cuiibl Ha MaJIOM U Ha KOHEYHOM (21-25).10
nepemenieHuu. ['paduueckoe 2024




MPEJCTaBICHUE PAOOTHI CHIIBL.
MonHOCTh CHIIBI

Kunernueckas sneprus. Teopema 00

. (21 -25).10
37 U3MEHEHUHU KIiI'HeTHlIeCKOI/I SHEPrUMn 2024
MaTepUaIbHOW TOUKU
IToreHnanbHble U HENOTEHIIUATIbHbIE (21 -25).10
38 cuibl. [loTeHumanbHas sueprus. Bropas 2024 '
KOCMHUYECKasi CKOPOCTb
Tpetbst kocmuueckas ckopocTb. CBs3b
paboThI HEMOTEHIMATIBHBIX CHJI C (21 -25).10
39 M3MEHEHHEM MEeXaHUUYECKOW IHEPTUU 2024 '
CHCTEMBbI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTUU
Ynpyrue u Heynpyrue CTOIKHOBEHHUS.
40 YpasHeHnue bepHymm s uneansHON (21-25).10
KHUIKOCTU 2024
41 KontpospHas paboTa 1o Teme "3aKOHBI (05-08).11
COXPAaHEHHUs B MEXaHUKeE" 2024
PasButne npeacrasieHuit o npupoje (05 - 08).11
42 TeroTel. OcHOBHBIE NoJ0keHuss MKT. '
Huddysus. bpoyHoBckoe ABMXEHNE 2024
CrpoeHue ra3000pa3HbIX, )KUIKUX U (05 - 08).11
43 TBEPABIX T€J. XapaKTep ABUKECHUS U 2024 '
B3aMMO/ICHCTBHS YaCTHI] BEIIECTBA
Macca 1 pa3mepbl MOJIEKYJT (aTOMOB). (05 - 08).11
44 Konnuecto Bemectsa. [locrostHHas 2024 '

ABoraapo




Temmneparypa. TeroBoe paBHOBECHE.

(11 -15).11

45 [lIxana [enbcus 2024
(11-15).11
46 Pemrenue 3amau 2024
. (11-15).11
47 Wneanpuplii ra3. 'a3oBble 3aKOHBI 2024
VYpaBuenune Menneneesa-Kaneiipona. (11-15).11
48
Pewenue 3amau 2024
49 AbcoumoTHas TeMnepaTtypa. 3aKoH (11-15).11
JlanpToHa 2024
50 H3o0mporieccsl B HACAILHOM Irase ¢ (18 -20).11
IOCTOSIHHBIM KOJIMYECTBOM BEIECTBA 2024
I'padmueckoe npepcraBneHne (16 -22) 11
51 M30IPOIIECCOB: U30TEPMA, U30X0Pa,
2024
nzobapa
(18 -22).11
52 OcnoBHoe ypasaenne MKT 2024
(18 -22).11
53 Pemenue 3amau 2024
CBs13b aOCOTIOTHON TeMIepaTyphl
TEPMOJIUHAMHYECKON CHCTEMBI CO (18 -22) 11
54 CpEIHEN KHHETUYECKOHN 3HEepruen 2024
MOCTYNATENILHOTO TETIOBOTO JBUKCHHS
e€ JacTuIl
55 O0o0meHre M cucTeMaTu3aIys 3HaHUH (25-29).11
o teme "Ocnosl MKT" 2024
56 KonrpomnsHast pabora o Teme "OCHOBBI (25-29).11
MKT" 2024




TepMmoauHamMuueckas cuctemMa. 3ajlaHue
BHEIIHUX ycyioBuil 1t T/l cucteMsl.

57 BHelHre ¥ BHYTPECHHHE TTApaMETPBHI. (25-29).11
[Tapametpsl T/l cucTemsbl Kak cpeaHue 2024
3HAYCHUS BEJIMYHH, OMTUCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauayio TepMOJMHAMUKHY.

58 CamonpounsBoiabHas penakcanus T/ %52;129)'11
CHCTEMBI K TCIJIOBOMY PABHOBECHIO
Mopeinb nieanbHOro rasa B

59 TEPMOMHAMHUKE. Y CIIOBHSI ;%?;;127'11
MPUMEHUMOCTH 3TOH MOJICIH

60 VYpaBuenune Menneneesa-Kaneiipona n (2-08).12
BBIp@KEHHE ISl BHYTPEHHEW SHEPTUU 2024
BripakeHue 7151 BHYTpEHHEH SHEPTUU

61 OJTHOATOMHOTO UJCaTHHOTO ra3a. (04 -08).12
KBazucrarnueckue u HecTaTHUECKUE 2024
TIPOIIECCHI
DnemeHTapHas paboTa B (04 -08).12

62 TepMonHamMuKe. Beruucnenue padboTsl 2024
o rpaduky mpoiiecca Ha pV-auarpamMmme
Tennonepenada kak crnocod M3MEHEHUS (04 -08).12

63 BHyTpeHHel sHepruu T]l cuctemsl 6e3 2024
COBEpILICHUS PabOThI

64 KonBek1us, TeronpoBoaHOCTD, (11 -15).12
M3ITyYCHUE 2024

65 KomnmaecTBo TermnoThl. TermmoéMKocTh (11-15).12
Tena. Y aenbHas U MOJIsIpHast 2024




TEIUIOEMKOCTH BellecTBa. Y AebHas
TEIJIOTa CTOPAHMS TOTLJINBA

66 Pacuér konudecTBa TETIOTHI IPH (11-15).12
Teronepeaye 2024
67 IToustre 06 aguabaTHOM IpoIECCE. (11 -15).12
[TepBbIit 3aKOH TEPMOAMHAMUKH 2024
KonnyecTBo TEIIOTH U pa60fa KaK (11 -15).12
68 Mepbl U3MEHEHHsI BHYTPECHHEH SHEPTUU
2024
Tl cuctemsbl
Bropoii 3ak0H TepMOIMHAMUKH JIJIs
69 PaBHOBECHBIX U HEPABHOBECHBIX (18 -22).12
nporieccoB. HeoOpatumocTh mpupoaHbIX 2024
MIPOIIECCOB
70 [TpuHIUTIBI TEHCTBHS TEIUIOBBIX MAIIIHH. (18 -22).12
KT 2024
MaxkcumanbHoe 3HaueHue KIT/. [uko (18 -22).12
71
Kapno 2024
(18 -22).12
72 Pemenue 3amau 2024
DKOJIOTUYECKHUE ACTIEKTHI
73 WCTIOJIH30BAHUS TETIOBBIX JIBUTATEJICH. (18 -22).12
TemnoBoe 3arpsi3HEHUE OKPYKAIOMIEH 2024
cpenbl
(25 -28).12
74 Pemenue 3amau 2024
O000111eHIE U CUCTEMATH3AIU 3HAHUI (25 -28) 12
75 o teme "Tepmonunamuka. TemnoBbie 2024

MaIIuHb"




76 KonrtponsHas pabora o Teme (25 -28).12
"TepmonnHamuka. TernaoBsie MalIuHb!" 2024
[TapooOpa3zoBaHue 1 KOHCHCAIIHSL. (25 -28) 12

77 Hcnapenue u kunenue. Y nejibHast 2024
TEIUIOTa Mapo0Opa3OBaHUS
HacpllieHHbIe ¥ HEHACHIIIICHHBIE TTapPhI.

KavecTBeHHas 3aBHCUMOCTb TUIOTHOCTH
Y JaBJICHUS HACBIIIICHHOTO TIapa OT (08 -12).01

78 TEMIIEPATYPhI, UX HE3aBUCUMOCTH OT 2025
00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCHMOCTh TEMIICPATyPhl KUIICHHUS OT
JaBJICHUSI B KHUJIKOCTH

79 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U (08 -12).01
OTHOCUTEJbHAS BIIAYKHOCTh 2025

(08 -12).01

80 P

elIeHue 3a1a4 2025
Teépnoe Teno. Kpucramimueckue I/Iv (08-12).01

81 amop(dHbIe Tesna. AHU30TPOINHUS CBOWCTB 2025
KPHUCTAJIIOB
[InaBneHue M KpUCTATUTU3ALIMSL. (08 -12).01

82 VnensHas TeIUIoTa IIaBJICHUS.

2025
CyOmmmariust
edopMmaruu TBEPIOTO TENA.
Aedopmau PA (15 -19).01

83 Pactsokenne u cxxarne. Casur. Moyib 2025
HOwura. Ilpenen ynpyrux nedopmanuit
Te?HOBoe pacuIMpeHne KUAKoCTe! u (15 -19) .01

84 TBEPABIX T€JI. AHFAPMOHU3M TEIUIOBBIX 2025

KOJIEOAaHUI YaCTHL BELIECTBA




ITpeoOpa3oBanue sHeprun B (ha30BBIX

(15 -19).01

85
nepexojiax 2025
15-19).01
86 YpaBHEHHE TEIIOBOTO OamaHca g 025 )
(15-19).01
87 P
elIeHue 3a1a4 2025
[ToBepXHOCTHOE HaATSKEHUE.

88 Kanunnspueie siBiaeHus. Jlapinenue mo (22 -26).01
HMCKPHUBJICHHON MTOBEPXHOCTHIO 2025
x)ujakoctu. Popmyia Jlamraca
O06o0mieHne 1 cucTeMaTu3amys 3HaHUH (22 -26).01

89 1o TeMe "ArperaTHble COCTOSTHUS 2025
BemiecTBa. a3oBbie nepexoab”

Kontponbnas paboTa mo teme (22 -26).01

90 "ArperaTHble COCTOSIHHSI BEILIECTBA. 2025
da3oBble Iepexo bl
DnexTpu3aius Tel U e€ IposSBICHUS.

01 Onektpudeckuii 3apsin. [IBa Buna (22 -26).01
AIEKTPUYECKUX 3apsaoB. [I[poBoaHUKH, 2025
JTUDJIEKTPUKU U TIOTYIIPOBOTHHKHU
DneMEeHTapHBIN ANEKTPUIESCKUI 3apsil. (22 -26).01

92 3aK0H COXpaHEHHS dTEKTPHUUECKOTO 2025
3apsaa
B3aumopeiictBue 3apsanoB. Toueunsie (29 -31).01

93
3apsaasl. 3akoH Kynona 2025

29 -31).01

94 Pemenne 3amay (29-31).0

2025




Dnektpuueckoe noie. Ero aeiictBue Ha

(29 -31).01

95
AICKTPUICCKUE 3aPsIIbI 2025
Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIA.

9 [Tpo6usrii 3apsia. Jluaun HAIPsSHKEHHOCTH (01 -02).02
ANEeKTpUdecKoro mosst. OqHOPOIHOE 2025
AIEKTPUYECKOE TOJIE
[ToTeHIaTBHOCTD JEKTPOCTATHYECKOTO (01 -02).02

97 noJisi. Pa3HOCTH MOTEHIMAIOB U

2025
HaIpsOKCHHUE
[TorennuanpHas SHEPrUs 3apsiia B (05 -09).02

98 JIEKTPOCTATUYECKOM mosie. [loTeHmman 2025
AJIEKTPOCTATUYECCKOTO TIOJIS
CBs13b HANPSHKEHHOCTH TIOJISL M PAa3HOCTH (05 -09).02

99 MOTEHIIMAJIOB IS 3JIEKTPOCTATHYECKOTO 2025
TOJIS
[TpuHIHMI CYTIEePIIO3UIINY ANEKTPUIESCKUX (05 -09).02

100 .

ToJIeH 2025
(05 -09).02
101 P
0 elIeHue 3a1a4d 2025

102 [Tone Toueunoro 3apsiaa. [lone (05 -09).02
PaBHOMEPHO 3apsKEHHON cephl 2025
Hon"e PaBHOMEPHO 3apSHKEHHOTO T10 (12 -16).02

103 00BEMy mapa. [lose paBHOMEpHO 2025
3apsHKEHHOW O@CKOHEYHOM TIIOCKOCTH

104 [TpoBOTHUKH B 3JEKTPOCTATHUECKOM (12 -16).02
nosie. Y CIoBUE PaBHOBECHS 3apsIOB 2025

105 JIM3IEKTPUKH | MTOTYIIPOBOIHUKHU B (12 -16).02
ANEKTPOCTATUYECKOM TI0JIE 2025




Konnencarop. 251eKTpoEMKOCTh

(12 -16).02

106 KOHJIEHCATOpa. DIEKTPOEMKOCTD 2025
TUTOCKOTO KOHJICHCATOpa
[TapannensHOe coeTMHEHNE (12 -16).02
107
KOHJICHCAaTOpOB 2025
ITocnegoBarenbHOE COEAUHEHNE (26 -29).02
108
KOHJICHCATOPOB 2025
109 DHeprus 3apsyKEHHOI0 KOHJIEHCAaTOpa
(26 -29).02
110 Pemenue 3amau 2025
11 JIBYOKEHHE 3apsKEHHON YaCTHIIBI B (26 -29).02
OJIHOPOJTHOM DJICKTPHYECKOM I10JIe 2025
(26 -29).02
112 Pemenue 3amau 2025
113 O606meﬁme u CI/ICTeMaTI/I3aU;I/I$f' 3HAHUHN 01.03 2025
1o Teme "DIeKTPUIECKOoe Moje
KontponsHas paboTa mo teme (04 -08).03
114
"OnexkTpuueckoe nose" 2025
Cuna Toka. [TocTossHHBIN TOK. Y CIIOBHS (04 -08).03
115 CYILIECTBOBAHUS MOCTOSHHOTO 2025
ANEKTPUUYECKOTO TOKA
4 -08).
116 Hcroununku Toka. Hampsoxenue u 3/1C (04 -08).03
2025
117 3akon OMa i ydacTKa IeMnu. (04 -08).03
DNEeKTpUYECKOe COMPOTUBIIEHUE 2025
3aBUCUMOCTh COIIPOTUBIICHUS (04 -08).03
118 OJIHOPOJIHOT'O MTPOBOJIHUKA OT €r0 JIJTMHBI 9025

U I1ouagu mnornepeuyHoro CCUCHUA




YaeneHoe COIIPOTUBJICHHUEC BCUICCTBA.

(11 -15).03

119 Pemenue 3amau 2025
120 [TocnenoBarenpHOE, TAPATUICTBLHOE, (11 -15).03
CMEIIaHHOE COEAMHEHNE IPOBOHUKOB 2025
121 Pacuér pa3BeTBIEHHBIX IIEKTPUUECKUX (11 -15).03
nenei. [IpaBuna Kupxroda 2025
(11 -15).03
122 Pemenue 3amau 2025
123 Pabora anekTpudeckoro Toka. 3akoH (11 -15).03
Jxoyns —Jlenna 2025
(18 -22).03
124 Pewenue 3amau 2025
MOIHOCTB 3JIEKTPUYECKOTO TOKA. (18 -22).03
125 TerroBass MOIITHOCTH, BEIJENIsIEMast Ha 2025
pesucrope
(18 -22).03
126 Pemenue 3amau 2025
3JIC u BHyTpEHHEE CONPOTUBIICHHE (18 -22).03
127
HMCTOYHHMKA TOKA 2025
128 3akon Oma 1St TIOJTHOM (3aMKHYTO#) (01 -05).04
AIEKTPUUECKOH 1enHn 2025
(01 -05).04
129 Pemenue 3amay 2025
(01 -05).04
130 MOoIIHOCTh UCTOUYHUKA TOKA 2025
1-05).04
131 KopoTtkoe 3ambikanmne (01-05).0

2025




(01 -05).04

132 K
3 OHJICHCATOP B LIEMHU IMOCTOSIHHOTO TOKa 2025
(08 -12).04
133 Pemenue 3amau 2025
Perrenue 3amau mo teme "TIOCTOSHHBIM (08 -12).04
134 .
ANEKTpUYEeCKuil TOK" 2025
135 Pemenue 3anau mo teme "IlocTossHHBIN (08 -12).04
AICKTPUICCKUN TOK" 2025
136 Pemenue 3anaq mo teme "IlocTossHHBIN (08 -12).04
ANEKTpUYECKUi TOK" 2025
OO6o0enue u CI/ICTeMvaTmaunﬂ 3HaHI/IE/'I (08 -12).04
137 1o Teme "[1oCTOSHHBIN IEKTPUUYECKUIA
| 2025
TOK
138 KonTtponsHast pabora o Teme (22 -26).04
"TIoCTOSHHBIN 2IEKTPUUECKUI TOK" 2025
DnexTpuyeckas NpoBOAUMOCTh ) (22 -26).04
139 Pa3IMYHBIX BEMIECTB. DIIEKTPHUECKHI 2025
TOK B MeTayiax. CBEpXIpPOBOANMOCTD
DNeKTpUYecKuil TOK B pacTBOpax u (22 -26).04
140 pacruiaBax 3JIeKTPOJIUTOB. 3aKOHBI 2025
®Dapazes 11 AIEKTPOIU3a
141 DnexTpuuecKkuil Tok B razax. [lnazma (22 -26).04
2025
142 DJNEeKTPUIECKUH TOK B BaKyyMe. (22 -26).04
BakyymHbIe iprOOpHI 2025
29.04-
143 DIEKTPUYECKHUI TOK B TIOTYIPOBOIHUKAX (

03.05 2025




144

[TomynpoBOTHUKOBBIE TPUOOPEI

(29.04-
03.05 2025

145

146

147

148

149

@uU3NYECKUM IPAKTUKYM 110 TEME
"M3mMepeHue cuiibl TOKA U HANIPSKEHUS B
L[ENY [IOCTOSIHHOI'O TOKa IPY MOMOIIN
aHaJIOTOBBIX U HU(POBBIX
HM3MEPHUTEIIBHBIX MPUOOPOB" HIIH
"3HaKOMCTBO ¢ U(PPOBOI TabopaTtopueit
no ¢uzuke. Ilpumepsl n3mepenus
(bU3MYEeCKUX BETUYUH MPHU ITOMOLIH
KOMIIBIOTEPHBIX 1aTYMKOB"

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3y4yeHre HepaBHOMEPHOTO TBUKECHUS
C LIEJIbIO OMPEIETICHUS MTHOBEHHOM
ckopoctH"

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenune yCKOpeHHUs IpU
MIPSIMOJIMHETHOM PAaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IJIIOCKOCTH"
nim "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHHU NPU PaBHOYCKOPEHHOM
NBIDKEeHNN"

Pu3NYECKUl IPAKTUKYM I10 TEME
"M3MepeHune yCKOpeHHst CBOOOIHOTO
najgeHus" win "M3yuenue ABUKEHUs
Tena, OpPOIIEHHOT0 TOPU30HTAILHO"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS TEa 110
OKPYKHOCTH C IIOCTOSIHHOM 110 MOJYJIO

(29.04-
03.05 2025

(29.04-
03.05 2025

(29.04-
03.05 2025

(06 -10).05
2025

(06 -10).05
2025




ckopoctbio" uiu "Mccnenosanue
3aBHCHMOCTH Iepuo/ia o0paleHus
KOHHUYECKOr0 MasiTHUKA OT €ro
napameTpoB"

150

151

152

@uU3NYECKUM IPAKTUKYM 110 TEME
"U3mepenue paBHOICHCTBYIONIECH CHJITBI
MIPH IBIKEHUH OpYyCKa MO HaKJIIOHHOU
mrockoctu" uiu "IIpoBepka runoTe3sl o
HE3aBHCHUMOCTH BPEMEHU JABM)KCHUS
Opycka 1Mo HaKJIOHHOM IIIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccaeqoBaHue 3aBUCUMOCTH CHUJI
YIPYTOCTH, BOZHUKAIOIIUX B MPYKUHE U
pE3NHOBOM 00pasiie, OT UX
nedopmaruu” uin "M3ydeHue nBuKeHUs
CUCTEMBI TeJl, CBI3aHHBIX HUTHIO,
MIEPEKUHYTON uepe3 JETKui 610K"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue koapduimenTa TpeHus mno
BEJIMYMHE YTJIIOBOTO KO3 PUIIEHTa
3aBucumoct Frp(N)" min
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM TJIOCKOCTH € TIEPEMEHHBIM
K03 (HUIIMEHTOM TpeHHs" WIIn
"N3y4yeHne IBUKEHUS Ipy3a Ha Baly €
TpeHuem"

(06 -10).05
2025

(06 -10).05
2025

(06 -10).05
2025

153

OU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue yciaoBU paBHOBECHS

(13 -17).05
2025




154

TBEPIOTO TeJIa, UMEIOLLEr0 OCh
Bpamenus" win "KoncrpyupoBanue
KPOHIITEHHOB ¥ Pacy€T CUJl ynpyroctu"
iy "M3ydeHne yCTOMYMBOCTH TBEPIOTO
TeJla, UMEIOILETo TUIO0Ia/b OmophI"”

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHune umnyibca Tesa no
TOpMO3HOMY IyTH" unu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIENH
3JIEKTPOMOOMIISL U MOIIHOCTH CHJIBI
aru" win "CpaBHEHUE U3MEHEHUSI
HMITYJIbCA TEJIa C UMITYJIBCOM CHJIBI" MIIH
"UccnenoBanue coxpaHeHUs UMITYJIbCa
P YOPYTOM B3aUMOAECUCTBUM" WIIN
"N3MepeHne KNHETHYECKON YHEPTUH
Teja 110 TOPMO3HOMY ITyTH"

(13 -17).05
2025

155

@u3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHne n30TepMHUECKOTo Iporecca
(peKoMeHI0BaHO MCIIOIb30BaHHUE
udpoBoit 1adopaTopun)" wiu
"N3y4eHne n30X0pHOro mpouecca” uin
"N3yuenune n3o6apHoro npouecca’ uiu
"IIpoBepka ypaBHEHUs COCTOSTHUA"

(13 -17).05
2025

156

Pu3nYeCKUil NPAKTUKYM IO TEME
"N3mepenue yaenpHoi TenaoéMkocT"
umu "HccnenoBanue npolecca
OCTBIBaHMS BeUIECTBA" WIIN
"UccnenoBanue anuadaTHoro mpoiecca”
iy "M3ydeHne B3auMOCBSI3U SHEPTUH

(13 -17).05
2025




MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TeMIepaTypbl KUIICHUS KUIKOCTEH"

157

158

@uU3NYECKUM IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpHOCTEN
UCHIApEeHUs KUAKOCTEN" Niu
"N3mepeHue yaenbHON TEMI0ThI
naBieHus apaa" uim "Usyuenue
CBOMCTB HAaCBIIICHHBIX NTApOB" WU
"N3mepenue abCOMOTHON BIAKHOCTH
BO3/lyXa M OIIEHKa Macchl IapoB B
nomenieHuun". 3mepenue
KOX(PHUIHEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HaOmnroeHue npeBpalieHus SHepruu
3apsHKEHHOT0 KOHAEHCATOpa B YIHEPTHIO
u3iydeHus ceeroanoaa’ wiu "M3ydyenue
MPOTEKaHUA TOKa B LEMH, COAEpKaIIEH
koHeHcarop" win "Pacnpenenenue
Pa3HOCTH NMOTEHUUAIOB (HAIPSKEHUS)
IIPU N1OCJIE0BATEILHOM COEIMHEHNN
KOHJIEHCATOpOB"

(13 -17).05
2025

(20 -24).05
2025

159

@u3nYeCcKUil NPAKTUKYM IO TEME
"HccnenoBanne CMENTaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepeHue yaenbHOTro COTPOTUBIIEHUS
npoBoaHukoB" unu "MccnenoBanue
3aBUCUMOCTH CWJIbI TOKA OT HAMPS>KEHUS
JUIA JJaMObl HakaJIuBaHus"

(20 -24).05
2025




@uU3NYECKU IPAKTUKYM 110 TEME
"Habmronenue anexTpoiusa" uim
"M3mepenue 3apsiia OJJHOBAIEHTHOTO

20 -24).05
160 noHa" i "HccinenoBanue 3aBUCUMOCTH 2025 )
COTPOTHUBJICHUS TEPMOPE3UCTOPA OT
temneparypbl" win "CHATUE BOJIBT-
aMIIEpPHOI XapaKTEepUCTUKU auoja"
PesepBHbIi ypoOK. O606iueHI/Ie u (20 -24).05
161 cHCTEMAaTH3aIis 3HaHUH 10 TEME
" | 2025
Kunemartuka
PesepBHEI ypOK. 0606?1eHI/Ie " (20 -24).05
162 CHCTEMAaTHU3aIUs 3HAaHUH 10 TEME 2025
"Jlmnamuka"
PesepBHBIit ypok. O6061116HI/Ie " (27 -31).05
163 CHCTEMAaTH3alis 3HaHUN 110 TEME 2025
"CraTtuka TBEpa0rO Tena"
PesepBHrIi ypok. O000IIIEHHE U
PBERI YP o (27 -31).05
164 cucTeMaTH3als 3HaHU 10 TeMe 2025
"3aKOHBI COXpaHEHUS B MEXaHUKe"
PesepBHrlit ypok. O60011IeHNE 1
165 cucTeMaTH3alus 3HaHUH 10 Teme (27 -31).05
"OCHOBBI MOJIEKYIISIPHO-KUHETHUECKOMN 2025
Teopun"
PesepBHEIit ypoK. 06061ueHHe u (27 -31).05
166 CHUCTEMATHU3AaIH 3HAHUH 10 TEME 2025
"Tepmoannamuka. TenaoBble MalIUHbI"
PesepeHbiit ypok. O600IIEHNE U (27 -31).05
167 .
CUCTEMATHU3AaIH 3HAHUH 10 TEME 2025




"ArperaTHbl€ COCTOSIHUSI BELLIECTBA.
®da3oBble epexo bl

PesepBHelit ypok. O000IICHHE 1

168 cucTeMaTu3anus 3HaHUM 110 TeMe 1 22072:1)'05
"DnexkTpuueckoe mose"
Pe3epBHBIH ypOK. O606111eHI/Ie u (27 -31).05
169 CUCTEMATH3AalN 3HAHUH 10 TEME 1 2025
"TloCcTOSIHHBIN 31EKTpUYECKUIM TOK"
PesepBHbIi ypoK. O6o6iueHI/Ie u (27 -31).05
170 cucreMarusanus 3Hanuii 1o reme "Toku 1 2025
B pa3IMYHBIX cpenax”
OBIIEE KOJIMYECTBO YACOB I1O0 170 16

[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






