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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YpPOBHE CpeIHETO0 OO0IIero o00pa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOXKEHUU W TpeOOBaHUN K pe3yjbTaTaM OCBOCHUS
OCHOBHOM 00pa3zoBaTenbHON mporpamMmsbl, mpezactaBieHHbx B ®I'OC COO, a
Takke ¢ yuérom ¢enepaibHON pabodeil mporpaMMbl BocnuTanus u Kouuenuuu
npenogaBanus yueOHoro npeamera «dusukay B 00pa30BaTEIbHBIX OpraHU3aIUsIX
Poccuiickoit ~ @exepaunu,  peamu3ylOIIMX  OCHOBHBIE  O0Opa3oBaTelIbHbIC
IPOTrPaMMBl.

[Iporpamma mo ¢gusuke onpenensieT 00s13aTebHOE TPEIMETHOE COAepKaHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3YyUYEHUS TEM U Pa3/IesiOB
y4eOHOro mpeaMeTa ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaroIIUXCH.
[Iporpamma mo ¢Qusuke Aa€T TpeNCTaBIEHUWE O IENAX, COACp)KAHWUHU, OOIIen
cTparerud OOydYeHHs, BOCIUTAHUS H PA3BUTHSI OOYyYaIOUUXCS CpPEACTBAMU
ydeOHoro npeameta « Pu3nka» Ha yriiyoJI€HHOM ypOBHE.

N3yuenne xypca ¢usuku yriayOoJ€HHOTO YPOBHSI TO3BOJISIET PEaM30BaTh
3amaun MpodeCCHOHATBHOW OpPUEHTAIIMH, HAMPaBJICHO HAa CO3JaHUE YCIOBHM IS
MPOSIBJICHUSI CBOMX HWHTEIJIEKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH KaxKIIbIM
0o0yyJarommumMcs, KOTOpble HEOOXOAWMBI [JII MPOJOJDKEHHS O00pa3oBaHUS B
opraHu3anusXx MpoPEecCHOHATLHOrO O0pa3oBaHUsl 10 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CHEIIUATBLHOCTSM.

B mporpamme mno ¢u3Mke ONpenensioTCs IUJIAaHUPYEMBIE PE3YJIbTaThl
OCBOEHHMS Kypca (DM3MKU Ha YPOBHE CpPeIHEro oOIero o0pa3oBaHus: TUYHOCTHBIE,
MeTamnpeJMeTHbIe, TNpeaMeTHble (Ha  yrayOonéHHom  ypoBHe). Hayuno-
METOJ/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHWN K JUYHOCTHBIM,
METaNnpeIMETHBIM U TPEAMETHBIM pe3ysibTaTaM OOyYarollUXCcs, OCBOMBIIUX
nporpaMmy 1o (HU3MKE Ha YpOBHE CpEeAHEero oOmero ooOpa3oBaHus Ha
yriyOJIEHHOM ypOBHE, SIBIISIETCA CUCTEMHO-IESITEIIbHOCTHBIN MOIXO/.

[Tporpamma mo Gpu3MKe BKIIOYALT:

IJIAaHUPYEMBbIE PE3yJbTaThl OCBOCHUS Kypca (QU3MKU Ha YriayOoJIEHHOM
YpOBHE, B TOM YHCJIE TPEJAMETHBIC PE3YJIbTATHI IO F0/IaM 00YUYEHUS;

conepxanue yueoHoro npeamera «dusukay mo rogam o0ydeHusI.

[Iporpamma mo ¢u3NKe HMEET NPUMEPHBIA XapakTep U MOXKET OBITh
WCIIOJIb30BaHa YUUTEISIMU (DU3UKH JIJISI COCTABJICHUSI CBOUX PAOOUYUX MTPOTPAMM.

[Iporpamma no ¢u3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENICH U
NPEAOCTaBIsCT BO3MOKHOCTH JJI peaju3aliyd Pa3lIMYHbIX METOJANYECKUX
MOAXOJI0OB K TMpenojaBaHuio (PU3NKU Ha YTIyOJIEHHOM YypOBHE MpHU YCIOBUU
coXpaHeHHUs 00s13aTeIbHON YacTu coiepKaHusl Kypca.



®du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHAX TMPHUPOABI, BBICTYNAas B
KayecTBe y4eOHOIo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU# 00 okpy:xatouieM Mupe. [IIkoabHbIN Kypc (GU3UKHU — CHCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHHMH, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszuyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM OINpeNenyio XapakTep W OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMH B cdepe SHEPreTUKU, TPAHCIOPTa, OCBOCHMUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTEpUaJOB C 3aJaHHBIMM CBOWCTBaMHU. M3yueHue
(u3MKM BHOCUT OCHOBHOM BKJIaJ B (DOPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOydyarouierocsi, B (pOpMUpPOBAHUE YMEHUN MPUMEHSTh HAYUHbBIN
METO/] TIO3HAHUSI ITPH BBIOJIHEHUU UMH Y4eOHBIX UCCIIEJOBAHUI.

B ocHoBY kypca pusznku Ha ypoBHE cpeiHero o0iero oopa3oBaHus MOJI0KEH
P UaeH, KOTOPBIE MOKHO PACCMAaTpUBATh KaK IMMPUHLUIIBI €0 IOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypcC SBIAETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3liejoB (PU3UKH, BKIIOYAECT KaK
BOIIPOCHI KJJACCUYECKOM, TAK U1 COBPEMEHHOM (DU3HKHU.

Hoea cenepanuzayuu. B CcOOTBETCTBUM C HEW Marepuasn Kypca (pU3MKu
o0bequHEH BOKpYr ¢usnueckux Teopuil. Benmymmm B Kypce siBIsieTcs
(opMupoBaHUEe MPENCTaBICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BELIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuzauys npeanoiaracT HCMOJb30BAHUE
TYMaHUTapHOIO THOTeHIuana (U3MYeCKOil HayKH, OCMBICIIEHHUE CBS3M pa3BUTHUS
¢u3zukn ¢ pa3BuTHEM oOOIIeCTBa, a TaKke C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMU H 3KOJOTHUYECKHUMHU MTPOOIEMaMHU.

Hoea npuknaonon nanpaenennocmu. Kypc usznku yriy0iaEéHHOTO ypOBHS
MpEANnoaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpU M 3akOoHOB. [Ipu sTOM paccmarpuBaroTcs Ha
YpPOBHE OOHIMX MPEACTaBICHUI M COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBA, H
TE€XHOJIOTHUH.

Hoea 3konocuzayuu peanusyercs IOCPEICTBOM BBEICHUS DIIEMEHTOB
colepKaHUs, IOCBSIIEHHBIX OSKOJOTMYECKHM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJIOTHMM, a TaKke 0O0CYXKICHUs
po0JIeM pallMOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue conepkaHus IporpamMmsl 1o (PU3HUKE JOHKHO ObITh MOCTPOECHO HA
OPUHIMIAX CHCTEMHO-IEATEIbHOCTHOIO noaxoaa. s gpusuku peanuzanus 3THX
OPUHIIMIIOB 0a3UpyeTCsl Ha UCMOIb30BAHUHN CAMOCTOSTEIBHOIO SKCIEPUMEHTA KaK
MOCTOSIHHO JieficTBYytomero ¢akropa ydeOHOro mpoiecca. Jns yriayOnéHHoro
YPOBHA — O3TO CHUCTEMAa CaMOCTOSTENBHOIO YYEHMYECKOI'O JOKCIEPUMEHTA,



BKJIIOYAIONIETO (DPOHTAIbHBIE YYEHHUYECKHE OIBITHl NP HU3YYEHUH HOBOTO
Marepuana, JadoparopHbie pabOThl U pabOTHI MpakTUKyMma. [Ipu 3TOM BO3MOKHBI
IBa crnocoba peanu3auuMud (U3MYECKOro TMpakThuKkyma. B mepBom ciydae
MPaKTUKYM mpoBoauTcs jubo B koHie 10 u 11 kmaccos, nubo mocie mepBoro u
BTOPOTO TOJNYTOAUN B KaXJIOM M3 O3TUX KiaccoB. Bropol cmocod — 3To
UHTErpanus paboT MpakTUKymMa B CHUCTEMY JIa0OpaTOPHBIX pPabOT, KOTOpPHIC
IPOBOJATCA B Mpolecce u3ydeHus paszzgena (temsel). [Ipu stom mon padotamu
IPAaKTUKYyMa IOHMMAETCSl CaMOCTOSITENIBHOE MCCIIEI0BAaHUE, KOTOPOE IMPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IMIEHHOTO BHIa 0€3 IOIIaroBoi HHCTPYKITHH.

B nmporpamme mno (¢usnke cuUcTeMa YYEHHYECKOro HKCIEPUMEHTA,
1ab0paTOpHBIX pabOT M MPaKTUKyMa MpENICTaBlIeHAa €IMHBIM IepeyHeM. Brioop
TEMATUKU U1 3TUX BUJAOB YUEHHYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCS
YYaCTHHUKaMU 00pa3oBaTEIbHOrO Mpoliecca UCXOd U3 OCOOEHHOCTEN MOYPOUYHOIO
IUIAHUPOBAHUSI W OCHallleHus KabuHera ¢u3uku. [lpm 3TOM oOecneunBaercs
OBJIaJICHHE OOYYAIOIIMMHCS YMEHUSMU TMPOBOAWTH TNPSIMbIE M KOCBEHHBIE
U3MEpPEHHUs, WCCIEIOBAaHUS 3aBUCHUMOCTEH (PU3MYECKUX BEIMYMH U TMOCTAHOBKY
OMBITOB MO MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bonpmioe BHUMaHuE yAENAETCS PEUICHUI0 PAaCUETHBIX M KaueCTBEHHBIX
3anay. [Ipu aToM JUIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 33Jla4l C SIBHO
3aIaHHON W HESBHO 33/IaHHON (PU3MUYECKOU MOJIETIBIO, MO3BOJISIIOIINE TTPUMEHSIThH
U3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasliena Kypca, TaKk U
UHTErpyUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3zienioB. [ KaueCTBEHHBIX 3a/1ad
OPUOPUTETOM SIBIISAIOTCA 3aJaHMsl Ha OOBACHEHHUE/NpelCKa3aHue IPOTEKaHus
¢dbu3ndecKuX SBIECHUN W MPOIIECCOB B OKPYKAIOIIEH XKU3HU, TpeOyromme BbIOOpa
¢u3nyecKoil MOAeNH Al CUTYallui MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpedboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEeUYeHHI0 y4eOHOTo mpoliecca Kypc (pu3uku yriryOI€HHOTro
YPOBHSI HAa YPOBHE CPEIHEro 00IIero 00pa3oBaHus JOJIKEH N3YYaThCS B YCIOBUAX
npeaMeTHOro kaOuHera. B kaOuHeTre (QU3MKM NOKHO OBITH HEOO0XOAUMOE
nabopaTopHoe 00OpyJIOBaHUE ISl BBIMOJHEHUS YKa3aHHBIX B MporpamMme o
busrKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyma, a
TaKXKe IEMOHCTPAIMOHHOE 000pyT0BaHHE.

JlemoHCTpanmoHHoe o0OopyaoBaHue (opmMupyercs B COOTBETCTBHUHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH U  OOECHeYMBaeT IMOCTAaHOBKY
HNEPEYUCIICHHbIX B IporpaMme Mo (U3HMKE KIIOYEBBIX JEMOHCTpAlMiA s
UCCJIEIOBAHMUSI  M3y4YaeMbIX  SIBJIEHMH M  MPOLIECCOB, JMIUPHUYECKUX U
(yHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHM.

JlabopaTopHoe 00OpynOBaHHE MJI YUYEHUUYECKHX TMPAKTHYECKUX padboT
(GopmMupyeTcss B BHJIE€ TEMaTHUYECKMX KOMILJIEKTOB M OOECreuMBaeTcs B pacuére



OJTHOTO KOMIUIEKTa Ha JABYyX OOydYarommxcs. TeMaTH4ecKre KOMILUICKTHI
7a00paTOpHOTO OOOPYNOBaHUSL JAOKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCTIONb30BaHUU AHAJIOTOBBIX M IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENHHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpaTOPUH.

OCHOBHBIMU TEJISIMU U3Y4eHHS GUBUKHU B 00111eM 00pa30BaHUHU SIBIISIIOTCS:

dopmMupoBaHne HHTEpeca M CTPEeMJICHHS OOydJaloumxcs K HaydHOMY
U3YUYCHUIO TIPUPOMABI, pa3BUTHE WX HMHTCIUICKTyalIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUM O HAYYHOM METOJIe MO3HAHHWS U (HOPMHUpPOBAHUE
MCCIIEIOBATENFCKOTO OTHOIIIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

(dbopMHUpOBaHKE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa U3y4eHHs] OCHOB
CTpOEHUS MaTepuu U HyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHUpOBaHUE YMEHUI OOBSCHATH SIBICHUS C UCIIOIH30BaHUEM (DHU3HUCCKUX
3HAHWU U HAYYHBIX IOKA3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUM O poiM (PU3MKU 7 Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUK;

pa3BUTHE  MpPEACTaBICHUM O  BO3MOXHBIX  cdepax  Oyayuiei
npoeCCUOHAIBHONW  IESATEIbHOCTH, CBS3aHHBIX C (DU3UKOW, MOJATOTOBKA K
nanbHeieMy 00y4eHUIO B 3TOM HalpaBlICHUU.

JlocTuKeHHe 3TUX Lened oOecredrBaeTCsl pelieHueM CIeIyIoMMX 3ajad B
npoiiecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus:

npUOOpPETEeHNE CUCTEMbI 3HAHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSIpHyr  (usuky,
ANEKTPOMHAMHUKY, KBAHTOBYIO (DM3HKY H DJIEMEHTHI aCTPO(DU3HUKY;

dbopMHUpOBaHUE YMEHHUI TPUMEHATH TCOPETUICCKUE 3HAHUS I O0BSICHCHUS
bu3HYeCKuX SIBICHUN B MPUPOJE W JUISI TPHUHITHS TPAKTUUCCKUX PEIICHUN B
MOBCEHEBHOM KU3HU;

OCBOEHHE CMOCOOOB pEHICHUS pa3WyHBIX 3aJad C SIBHO 3aJaHHOU
du3znyeckoil MoneNbIo, 3a/1ay, MOAPa3yMEBAIOIINX CaMOCTOSTEIBHOE CO3JaHHEe
dusznyeckol MoJenM, aJeKBaTHOW YCJIOBHSM 3a/layd, B TOM YHUCJE 3ajad
UHKXEHEPHOTO XapaKTepa,

NOHNUMaHuEe (U3NYECKUX OCHOB M TIPUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB, MX BIHSIHHS Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHHE METOJIaMU CaMOCTOSITEILHOTO IIJIAHUPOBAHUS W TPOBEIACHUS
bu3nUecKkux OKCIEPUMEHTOB, aHaldW3a W HHTEpHpeTanuu  uHbopmaiuu,
OTIpeieNIeHUs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

CO3/IaHME€ YCIOBHM JIA Pa3BUTHS YMEHHH MPOEKTHO-UCCIIE0BATEIHCKOM,
TBOPUYECKOU J1€ATETbHOCTH;



pa3BUTHE HHTEpeca K cepaM npodecCHOHATBHON 1EeATEIbHOCTH, CBA3aHHOM
¢ GU3HKOIL.

B cootBerctBun ¢ TtpeboBanusimu OI'OC COO yriyOni€HHBIA YypOBEHb
u3ydeHus: yudeOHoro mnpeamera «®Pusznka» Ha YpPOBHE CpEAHEro OOIIEeTo
oOpazoBaHusi BbIOMpaeTcs OOYYaAIOUUMUCA, I[UIAHUPYIOIMIMMH MPOAOIKEHUE
00pa3oBaHUs MO CHEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQPUIISL.

Ha usydenue ¢usuku (yriayOi€HHBIA ypOBEHB) HA YPOBHE CPEAHEro 00IIero
oOpazoBanus orBoautcsa 340 dacoB: B 10 kimacce — 170 gacoB (5 yacoB B HEACIIO),
B 11 kimacce — 170 gacoB (5 4acoB B HEAEIIO).

[Ipennaraemplii B mporpamMMme Mo (U3MKE NEpedyeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX paldoT ABISETCS PEKOMEHJOBAaHHBIM, YYHUTENb JElaeT BbIOOP
mpoBeneHUusT JTa0OPaTOPHBIX PabOT U OMBITOB C YYETOM WHIMBHUIYATbHBIX
0COOEHHOCTEH 00yJarOIIMXCH.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Paznen 1. Hay4ynblid MeTO] O3HAHNS IPUPOBI.

®dusuka — pyHAaMeHTaNbHAs HayKa o mpupojae. Hayunslii MeToa mo3HaHus u
METO/IbI UCCIIeOBaHUs (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOopHus B Mpollecce IMOo3HaHUs Npupojabl. HalmroneHue u
AKCIIEPUMEHT B (PH3HUKE.

CrmocoObl m3MepeHus: (U3MYECKUX BEIUYHH (AHAJIOTOBBIE WU IH(POBHIC
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocTH  W3MepeHMH  (U3MYECKUX  BEJIUYMH  (aOCONIOTHAs M|
OTHOCHUTEJIbHASA).

MopenupoBanue GU3NYECKUX SIBICHUN M MPOIECCOB (MaTepuaibHas TOYKa,
a0OCOJIIOTHO TBEPJOE TENO, HUJiealIbHAs JKUJKOCTh, HWJICAJIbHBIA Ta3, TOYCUHBIN
3apsin). ['unoresza. @uU3NUECKUid 3aKOH, TPAHUIIBI €70 TPUMEHUMOCTH. Dusndeckas
TEOpHSI.

Ponp u Mecto puzuku B (HOpMUpPOBAHUM COBPEMEHHOW HAyUYHOM KapTHUHBI
MHUpPA, B TPAKTUUECKOMN JEATEIbHOCTHU JIFOJEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenre cuiabl TOKa W HANpsOKeHUsS B IENHM MOCTOSHHOTO TOKa IPH
MOMOIIIM aHAJIOTOBBIX U IIU(POBLIX U3MEPUTEIILHBIX TPUOOPOB.

3HakoMCTBO ¢ IUppoBoH jdaboparopueit o ¢usuke. [Ipumepsl U3MepeHUs
(U3UYECKUX BEJIMYHUH MPU MMOMOIIHA KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe JBUKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKCHUS.
Cucrema otcuéra.

[Ipsmast u oOpaTHas 3a/1aul MEXaHUKHU.

Paanyc-BexkTop MaTepuasbHOM TOYKH, €ro MNPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemerienue, CKOpocTh (CpeAHsAsT CKOPOCTb, MIHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MATEPUAJIbHOW TOYKH, UX NPOEKIMW HA OCH CHUCTEMbl KOOpJUHAT.
CiioxeHune nepeMenieHui 1 CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJITMHEMHOE JIBUKEHUE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MAaTEPUAJIbHOM TOUKH OT BPEMEHHU U UX
rpadukH.

CBobOonHOe majaeHue. YCKOpeHue cBoOOgHOro majeHus. JIBuxeHue Tena,
OpOIIIEHHOT'0 IOJT YIJIOM K TOPH30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHUSI MaTEpUaIbHON TOUKU OT BPEMEHU U UX TPAPUKH.



KpuBonmuuenHoe  nBukeHue. JIBUKEHME  MATEpPUATBbHOM TOYKH IO
OKPY>XHOCTH. YTJIOBasi U JIMHEWHasi ckopocTh. Ilepmon u uvactora oOpaiieHusl.
LlenTpocTpeMuTenbHoe (HOPMAIBHOE), KacaTelbHOE (TAaHT€HLUAIBHOE) U MOJHOE
YCKOPEHHE MaTepruaIbHON TOUKH.

TexHuyeckue YyCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: CHUIOMETP,
JNBW)KCHUE CHApAJOB, LIEMHBIC, IIeCTepEHYAThle W pPEMEHHBIE Mepeaayu,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpauyuu.

Mogenb cucteMbl OTCUYETa, WIITIOCTpAIUs KUHEMAaTHUYECKUX XapaKTEPUCTHUK
JIBYKEHUS.

Cnoco0bl ucciae10BaHusl IBUKEHU.

Nnmroctpanus npeaenbHOro nepexo/ia U u3MepeHrne MTHOBEHHOM CKOPOCTH.

[IpeobOpazoBanme IBMKEHUI C UCTIOJIB30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pPa3peKeHHOM ITPOCTPAHCTBE.

HaGntonenue nBuxkeHusi Tena, OpOIIEHHOrO TMOJ YIjoM K TOPU3OHTY U
TOPU30HTAIBHO.

Hanpasnenue ckopocTu npu ABUKEHUU 11O OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTeH, TPAGKTOPHM, CKOPOCTEM IBMIKEHHS OJHOTO U TOTO XKe
T€Jla B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii sxcnepumenm, nabopamopnusie padomot, nPAKMUKYM.

N3ydeHne HEpaBHOMEPHOIO JABMKCHHS C LIEJbIO ONpEeSIEHUs] MTHOBEHHOM
CKOPOCTH.

N3MepeHne yckopeHus Mpu NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBUYKEHUU.

N3mepenne  yckopeHuss ~ cBOOOJHOrO  maAeHuss  (PEKOMEHIOBAHO
UCIIOJIb30BaHue U(PPOBOI Ta0OpaTOpPUN).

W3yuenune pABuKEeHUS Tella, OpOIIEHHOro ropu3oHTanbHO. [IpoBepka
TUIOTE3bl O TPSMOM MPOMOPIMOHAIBHON 3aBUCHUMOCTH MEXIY J1aJbHOCTHIO
MOJIETa ¥ HAYaJIbHOM CKOPOCTHIO TEa.

N3ydenue nBMKEHUS Tejla MO OKPYXHOCTH C TOCTOSHHOM MO MOMYJIO
CKOPOCTBHIO.

WccnenoBanue 3aBUCMMOCTH Tepuojia oOpamlieHus KOHMYEeCKOT0 MasTHHKA
OT €ro napameTpoB.

Tema 2. lunamuxa.



[lepeii 3akoH Hptorona. MHepumanbHbie cuctembl oTcuéra. [IpuHOmn
oTHocutenpHOCTH ['anunes. HenHepuuanbHbie cucTeMbl OTCU€Ta (ONpeEneseHue,
IPUMEDHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu Cuil.

Bropoi1 3akoH HeroToHa 15151 MarepruaabHONU TOUKHU.

Tpertuit 3axkoH HproTOHA /U1 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHUSI. OKBUBAJICHTHOCTh T'PAaBUTAMOHHON W
VHEPTHON MacCCBhI.

Cuna TsokecTd. 3aBUCHMOCTh YCKOPEHHS CBOOOTHOTO TAJEHUS OT BBICOTHI
HaJl TOBEPXHOCTHbIO IUIAHETHI M OT reorpaduyueckod IMHUPOTHL. JIBuxKEeHUE
HEOECHBIX TeJ U UX CYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Ttema, nBuxkyiierocs ¢
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpeHue. Cuila TpEHUS CKOJBXKEHUS U CUJIa TPECHUSA
nokosi. Koaddunmentr tpenus. Cuiia cONpOTHBIICHUS TpU JBWKEHUU Tea B
KUJKOCTH WIIH rase, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHTEIBHOTO JBUKEHHS.

Hasnenue. ['mapocratnueckoe nasinenne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKME NPOLECCHI: IMOAIIMITHUKH,
JNBH>KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronenue nBr>XeHUs: Te B MHEPIIUATIBHBIX U HEMHEPIMAIbHBIX CUCTEMaX
OTCYETA.

[IpyuHLMIT OTHOCUTEIBLHOCTH.

Kauenne aByx HOWIMHAPOB WM MIAPOB Pa3HOM MACChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEIIBHO HEMHEPIIMAIBHON CUCTEMBI OTCYETA.

CpaBHEeHHE  PaBHOJCHUCTBYIOUIEM  NPWIOKEHHBIX K TEIy CHUI  C
MPOU3BEICHUEM MACCHI TEJIa HAa €r0 YCKOPEHUE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEIL.

N3mepenne mace 1o B3auMOJEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIbEME U MMAICHUU.

LlenTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

N3mepenne paBHOEHCTBYIONIEH CUJT TIPU JBUKEHUU OpyCKa MO HAKJIOHHOMN
IIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCUMOCTH BpPEMEHM JIBUKEHUA Opycka 0
HAKJIOHHOM IUTOCKOCTH Ha 3aJJaHHOE PACCTOSTHUE OT €r0 MACCHI.



UccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pa3siie, OT X JeGopMaiinu.

N3yueHne NBUXKEHUSI CUCTEMBI TEJ, CBS3AHHBIX HUTHIO, IEPEKUHYTOU YEPE3
JETKui OJIOK.

N3mepenne koddduiinenta TpeHHUs MO BETUYMHE YIIIOBOTO Koddduimenta
3aBuCUMOCTHU Frp(N).

WccnenoBanue nBuxeHUs: Opycka MO HAKJIOHHOM IMJIOCKOCTH C NMEPEMEHHBIM
KOA(DUITEHTOM TPEHUSI.

N3yueHne nBrxkeHUs rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AGcomoTHO TBEpHoe Teno. llocTymarensHoe W BpallaTeabHOE IBUKEHUE
TBEPAOrO Tena. MOMEHT CHIIBI OTHOCHUTEIIBHO OcCH BpamieHus. [liedo cuibl.
CroxeHue cull, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

Y cioBus paBHOBECUS TBEPAOTO TEA.

YcroitunBoe, HeyCTOWYMBOE, O€3pa3NTMUYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTMYECKUE TMPOLECCH: KPOHILUTEIH,
CTPOUTEIIBHBIN KPaH, pEIIETYATHIE KOHCTPYKIIHH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnwie pabomot, npaKkmukKym.

HccnenoBanue ycinoBuM paBHOBECUSA TBEPHAOTO TEJIA, HMEIOUIETO OCh
BpalICHUS.

KonctpynpoBanue KpOHIITENHOB U pACUYET CUJT YIIPYTOCTH.

N3ydenune ycTOM4nBOCTH TBEPAOTO TENA, UMEIOLIETO TIOMAb OITOPBL.

Tema 4. 3axonvl coxpanenus 6 mexaHuke.

Nmnynbc MaTepuanbHON TOYKH, CUCTEMbI MaTepUalibHbIX TOUeK. L{eHTp mMacc
CHCTEMBI MATEPUAJIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa Macc.

Nmmynbe criibl 1 '3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE IBUXKEHUE.

MoMeHT uMIlyiabca MarepuaibHOW TOUKH. lIpencraBieHue o coxpaHeHUU
MOMEHTAa UMITYJIbCA B IEHTPAIBHBIX MOJISIX.

PaGota cunpl Ha MalloM M Ha KOHEYHOM MepemMeleHuu. ['paduueckoe
IpPEICTaBICHNE PAOOTHI CHIIBI.

MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus MarepuanbHOW TOuku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTrUU MaTepUAIbHON TOYKH.



[ToTeHumaneHple W HENOTEHUUMalbHbIE CcHJbl. [loTeHnManbHas >HEpPrus.
[ToTeHumanbHas 3HEprust ynpyro neGopmMupoBaHHOW NpykuHbl. [loTeHumanbHas
JHEprus Tena B OJHOPOJHOM TIpaBUTALMOHHOM moje. lloreHumanbHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJHOPOJHOTO Iapa (BHYTpHU U BHE miapa). Bropas
KOCMMYECKast CKOPOCTb. TpeThbsi KOCMUUYECKast CKOPOCTb.

CBsi3b  pabOThl HEMOTEHUMAJIbHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOU
DHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKON DHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHMS.

YpaBHenne bepHynau Ui HACATbHOW KHAKOCTH KAaK CJICACTBHE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU JHEPTHH.

TexHu4YecKre yCcTpoMCTBAa U TEXHOJOTMYECKHUE MPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM NHCTOJET, TUPOCKON, (UrypHOE KaTaHUE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE IBUXKEHUE.

N3mepeHnne MOIHOCTH CHJIBI.

W3meHeHue sHepruu Tena Mpu COBEPIIEHUN PadOThI.

B3anmHble npeBpallleHUs] KMHETHYECKONM WM IMOTEHLUHAIbHOW SHEPruil mpH
JNEUCTBUU Ha TEJIO CUIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue PHEepruu Mpu CBOOOTHOM MaJCHUHU.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmuKym.

N3mepenne ummyiibca Tenna o TOpMO3HOMY ITyTH.

W3mepenue cuibl TIrM, CKOPOCTH MOJENIU 3JIEKTPOMOOMIISE M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccnenoanue coxpaHeHUsI UMITYJIbCa MIPU YIPYTOM B3aUMOJEHCTBUU.

N3mepenne KNHETHYECKON YJHEPTHUH TEJIA 110 TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHUSI MOTEHIIMAIBHON SHEPTrUU MPYKUHBI ¢ pabOTOI CHIIbI
TPEHUS.

Omnpenenenue pabOTHI CHJIBI TPEHHUS TMPH JABUKEHUHM Teja MO HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. MoJgekyisipHas Gu3nKa 1 TePMOJIMHAMUKA.

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE TOJIOKEHUSI MOJEKYJsIpHO-KUHeTH4Yeckon teopun (MKT), wux
onbiTHOe oOocHoBanue. Juddy3us. bBpoyHOBCKoe IBIHXKEHHE. XapakTep
JNBW)KCHUST M B3aMMOJCHCTBHUS YaCTHI] BellecTBa. MoOJenum CTpOeHus Trasos,
KUIKOCTEH M TBEPABIX T€N U OOBICHEHHE CBOWCTB BEIECTBA HA OCHOBE 3THUX



mozeneil. Macca u pa3Mmepbl Mosiekya (atomoB). KonumuecTBO BeliecTBa.
[TocTositHHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mmepenus. lllkana
temmneparyp Llenbcus.

Mogenp uaeanpHOro raza B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUH: YACTULIBI
rasza JBHXKYTCSl XaOTUYECKHU U HE B3aUMO/JICUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHBl. YpaBHeHue MenneneeBa—Knamnelipona. AOcomoTHas
Temriepatypa (mkana temneparyp Kenbsuna). 3akon Jlanbrona. M3omporiecchl B
UJCTbHOM Ta3e C IIOCTOSSHHBIM KOJWUYECTBOM BemlecTBa. [ paduueckoe
npeCTaBIeHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, 300apa.

CBs3p MEXIy JaBICHHEM UM  CpPEOHEH  KUHETUYECKOW  JHeprueu
MOCTYNATEIbHOIO TEIJIOBOTO JABUKEHUS MOJEKYJ HACAIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATHHOTO Ta3a).

CBsi3b a0COJIIOTHOM TEMITEPATYPhl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeTHEM
KMHETUYECKOW SHEPTUEl MOCTYNAaTEIbHOIO TEMIOBOIO IBUKEHUS €€ YaCTHII.

TexHuyecknue YyCTpOMCTBA W TEXHOJIOTMYECKHE TMPOLECCHl: TEPMOMETD,
OapomMeTp, MoIyuYeHre HaHOMAaTEepPUaoB.

Jemoncmpayuu.

Mogenu ABUKEHHUS YaCTHI] BELIECTBA.

Mopens 6pOyHOBCKOTO ABHKCHHS.

Buzeoposuk ¢ 3anuchio peanbHOro OpOyHOBCKOI'O JBUKEHUS.

Huddy3us KUIKoCTEH.

Mogens onsita llTepHa.

[IpuTskeHre MOJIEKYIL.

Mojenu KpuCcTaUIMYECKUX PEUIETOK.

Habmonenue u uccineoBaHue U30MpoIieccoB.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

UccnenoBanne mnporecca yCTaHOBIEHUS TEIUIOBOTO PAaBHOBECHUS IIPH
TEMJI000MEHE MEXKTY TOpsSYEil U XOJIOAHOW BOJOM.

N3yuenne wu30TepMHUUECKOro Tpolecca (PEKOMEHJIOBAHO HCIOJIb30BaHUE
1dgpoBoii 1abopaTopun).

N3yuyenne n30xopHOro nporuecca.

N3ydenune nzobapHoro npoiiecca.

[IpoBepka ypaBHEHUs COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauiunul.

Tepmonunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUWM Jis
TEPMOJIMHAMHUYECKOW cUCTEMbl. BHemHMe U BHyTpeHHKE napaMeTpsl. [lapamerpsl
TEPMOANHAMHYECKON CHUCTEMBlI KaK CPEHUE 3HAYEHHUs BEJIMYMH, OMMCBHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauamo TepmoamHamMuku. (CamMompou3BOJIbHAS — pellakcalus
TEPMOJIMHAMHUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpPaBHEHU:
ypaBHeHHe MenpaeneeBa—KiianeiipoHa U BbIpa)K€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEINIH: HHU3Kasih KOHIEHTpAlUs YacTHUll, BBICOKHE
TeMreparypbl. BeipaxkeHue il BHyTPEHHEH dHEPruyd OJHOATOMHOTO UJEaIbHOIO
rasa.

KBa3zucrarnueckue u HeCTaTUUECKUE MPOLIECCHI.

DOnemMeHTapHas paboTa B TepMoauHaMuKe. Berancienne paboTel 1o rpaduxy
npoiiecca Ha pV-auarpamme.

Tennonepenaya  kak  cnoco0  HM3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMUYECKOW  cucTeMbl 0e3  coBeprieHusi pabotel.  KoHBekIus,
TEIIONPOBOAHOCTD, U3TyUYCHUE.

KomnuectBo Ttemmorel. TemnoémMkocTs Tela. YAenbHAas W MOJSpHas
TEIJIOEMKOCTH BELIECTBA. YpaBHeHUE Maliepa. YenbHas TeEmioTa CropaHus
toruBa. Pacuér kommuecTBa TEIJIOTHI mpu Teruionepenade. I[lonarue 06
aguabaTHOM MpoIlecce.

IlepBBlii 3aKOH TepMOAMHAMHUKH. BHyTpeHHssi dHeprusa. Kommdectso
TEIJIOTHl W paboTa Kak Mepbl HW3MEHEHHS  BHYTpPEHHEH  DHEpruu
TEPMOANHAMHUYECKON CUCTEMBI.

BTopoil 3akOH TEpMOJMHAMHKH I PABHOBECHBIX IMPOLIECCOB: Yepe3
3aJJaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJMHAMUYECKONM CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aguadaTa. AOCONIOTHAs TeMIIeparypa.

Bropoil 3akOH TEpMOAMHAMHMKHA JUISI HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOYKHO NE€peaTh TEIIOTY OT 00Jiee XOJIOJHOro Tena K 0oyee HarpeTtoMy 0e3
komrneHcanuu (Knaysuyc). HeobpatumocTh IpUpPOHBIX MPOIECCOB.

[TpuHmme! nercTBys TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII. [ukin Kapno.

DKOJOTUYECKUE ACMEKThI MCIOJIb30BAHUS TEIUIOBBIX ABUrareneu. TermmoBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEBL.

TexHuyecKknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: XOJIOJUIIbHUK,
KOHJIUIIMOHEP, AW3CJIbHBIA W KapOIOpaTOpPHBINA JBUTAaTENM, MapoBas TypOUHA,
MOJYyYEHUE CBEPXHU3KUX TEMIEpaTyp, YTHIM3AIUA «TEIJIOBBIX» OTXOJ0B C
UCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMsl OMOOPTraHMYECKOTO TOIIMBA IS
BBIPAOOTKU «TETIOBOM» U DJIEKTPOIHEPTHUH.

Jlemoncmpayuu.

N3MeneHune TeMiiepatypsl py aqnadaTUuecKoOM pacIiIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEHN BEILIECTB.



Crioco0Ob! M3MEHEHHSI BHYTPEHHEH SHEPTHH.

HccnenoBanue agnabaTHOTO mpoLecca.

KomribroTepHbie MOAENN TEIUIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomol, npaKkmuKym.

N3mepenue yaenpHON TENI0EMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEILIECTBA.

UccnenoBanue agnadbaTHOTO Ipolecca.

N3ydeHne B3aMMOCBSI3U SHEPIUU MEKMOJIEKYJISIPHOTO B3aUMOJCHCTBUSA U
TEMIIEPATYPbl KUTIEHUS AKUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazogvie nepexoobwl.

[TapooOpazoBanue u kKoHaeHcauus. Vcnapenwe u kuneHwe. Y enbHas
TEIJI0Ta MapooOdpa3oBaHU.

HacebllienHble W HeHachllleHHblE mnapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIECHHOTO IMapa OT TEMIIEPATypPhl, UX HE3ABUCUMOCTD
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT JaBICHUS
B JKUJIKOCTH.

BraxxHocTh Bo31yXa. AOCOIOTHASI U OTHOCUTEIIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucramnmueckue u amopHbie Tesna. AHU30TPONHS CBOMCTB
KpuctaiuioB. IlmaBieHne W KpucTau3anusa. YJeldbHas TEIUIOTa IUIABJICHUS.
CyOaumanusi.

Hedopmanuu tBEpaoro tena. Pactsokenue u cxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacimmpeHue KUAKOCTEN U TBEPABIX Tel, 00bEMHOE M JIMHEIHOE
pacipenre. AHTApMOHHU3M TEIUIOBBIX KOJI€OaHUN YacTHUIl BEIIECTBA KaK MPUYUHA
TEIJIOBOT'O paCIIMpPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3Hepruu B Ga30BbIX MEPEXOJIAX.

VYpaBHeHue TerioBoro OanaHca.

[ToBepxHocTHOE HaTsKeHUE. KOA(POUIIUEHT MOBEPXHOCTHOTO HATSKCHUS.
Kanmmmuisipusie sBnenus. J[apieHne noa UCKPUBIEHHOW MMOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckue yCTpPOWCTBA M  TEXHOJOTMYECKHE MPOLECCHL:  KUAKHE
KpUCTAILTbI, COBPEMEHHbBIE MaTEPUATIBI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHMKEHHOM TaBJICHHMU.

N3mepenne cuibl MOBEPXHOCTHOTO HATSKEHUA.

OnBbITHI C MBUIBHBIMY TJIEHKAMM.

CmaunBaHue.



Kanunnsipasie siBneHus.

Monenu HEHbBIOTOHOBCKOM JKHJIKOCTH.

CnocoObl U3MEPEHUS BIIAKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buasr nedopmarimii.

Habmonenue manbix nedopmariiuii.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3yuyeHne 3aKOHOMEPHOCTEN NCIAPEHUS KUIKOCTEN.

H3mepenue yiebHON TEIIOTHI IUIABJICHUS JIbJA.

N3yyeHne CBONWCTB HACBIIIEHHBIX NIAPOB.

N3mepenne aOCOMOTHONW BJIKHOCTHM BO3JyXa M OIIEHKAa Macchl MapoB B
IIOMELIECHHH.

N3mepenne ko3 uiimenTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenne monyns FOnra.

UccnenoBanne 3aBUCMMOCTH JAedopmanuu  pe3UHOBOro obpasua oT
MPUJI0KEHHON K HEMY CHJIBI.

Pa3znen 4. JiekrpoguHaMuKa.

Tema 1. dnekmpuueckoe noine.

OnekTpu3auuss Ten U €€ MPOSBICHUS. JJNEKTpUUYECKuil 3apsan. JlBa Buua
JJIEKTPUYECKUX 3apsafaoB. [IpOBOAHWKM, IUAIEKTPUKHM U MOJIYNPOBOJHUKH.
DIJIEMEHTApHBIN JJNEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS AICKTPUUYECKOTO
3apsja.

B3aunmopneiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DnekTpuyeckoe nojie. Ero geiictBre Ha 3JIEKTPUUYECKHUE 3aPSIbI.

Hanpsbxkénnocts  anextpudeckoro  nosist.  IIpoOHeiid  3apsan.  Jluaum
HaIpsKEHHOCTH 3JIEKTPUYECKOTO 1os. OQHOPOIHOE DIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh JJIEKTPOCTATUYECKOTrO MOJsA. Pa3HOCTh MOTEHUMAOB M
HanpspbkeHue. [loreHnumaneHass SHeprus 3apsga B IJIEKTPOCTaTUYECKOM IOJIE.
[ToreHnman 3neKkTpocTaTndeckoro noist. CBsi3b HANPSKEHHOCTH MOJIA M Pa3HOCTH
NOTEHIIMANIOB JUISL AJIEKTPOCTATUYECKOTO TMoJyisi (Kak OJHOPOAHOIO, TakK M
HEOJAHOPOIHOTO).

[IpuHUKNO Cynepno3uyu JIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsiga. Ilone paBHOMepHO 3apspkeHHOUM cdepbl. [lome
PaBHOMEPHO 3apsKEHHOro 1o 00béMy 1mapa. [losme paBHOMEpPHO 3apsKEHHOMN
OeckOHEYHOW TUIOCKOCTU. KapTuHbl NUHUN HAOpsHDKEHHOCTH JTHX TIOJIeH U
SKBUINOTEHIHATBHBIX TOBEPXHOCTEM.

[IpoBOOHUKY B 3JIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECUS 3apsIIOB.

JIMBAEeKTpUKHU B DJEKTPOCTATUYECKOM ToJe. JusnexTpudeckast
IIPOHUILIAEMOCTh BEILIECTBA.



Konpaencarop. DneKTpoEMKOCTh KOHJEHCATOPA. DJIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coenrHEHNE KOHAEHCATOPOB. [locienoBarebHOE COEAMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

JIBrKeHME 3apsHKEHHOM YaCTUIBI B OJHOPOAHOM 3JIEKTPUYECKOM TTOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOIMYECKUE IPOLECCHI: DIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUYECKasi 3allluTa, 3a3eMJICHHE DIIEKTPONpuOOpOB,
KOHJIeHCaTOphI, reHeparop Ban ae ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUII IEUCTBUS AIIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsHKEHHBIX IJIACTHH.

Mogens anekTpoctaTuyeckoro reueparopa (Ban ne I'paada).

[IpOBOJHUKY B 3JIEKTPUUECKOM TIOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

Y CTpOUCTBO 1 ICVCTBHE KOHIEHCATOPA ITOCTOSIHHOM U MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOrO0 KOHZEHCAaTopa OT IUIOLIAIH
IIJIACTUH, PACCTOSHUS MEXAY HUMH U AUJIEKTPUUECKONU MPOHULIAEMOCTH.

DHeprus 3JIEKTPUUECKOr0 MOJIs 3apsyKEHHOT0 KOHJIEHCATOopa.

3apsiiKa U pa3psiKa KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

OueHka cuJ1 B3aUMOJICHCTBUS 3apsKEHHBIX TEJL.

HaGmronenue npeBpalieHust 3HEpruy 3apsHKEHHOTO KOHJEHCATOpa B SHEPTHIO
W3JIy4YE€HUSI CBETOAUOA.

N3yueHne npoTekaHus TOKa B IIEMU, COJICPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIIUAJIOB (HampsHKEHMST) npu
MOCJIETOBATENLHOM COCIMHEHNU KOHJIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPES PE3UCTOP.

Tema 2. Ilocmoannulit 3.1eKmpuyecKuii mox.

Cuuna toka. [TocTosIHHBIH TOK.

VYcioBusl CymecTBOBAHUSL MOCTOSHHOTO AJIEKTPUYECKOr0 TOKa. McTouHMKH
toka. Hanpsioxenune U u 3J1C &.

3akoH OMa JJ1s yyacTKa LenHu.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTUBIICHUS
OJHOPOJHOTO MPOBOAHMKA OT €ro JUIMHBI WU IUIOMAAXM IMONEPEYHOrO CEYECHUS.
VY 1enpHOE COPOTHUBIIEHUE BEILIECTBA.

[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COECIUHEHHUE MPOBOJHUKOB.
Pacuér pa3BerBnéHHbBIX dnekTpudeckux meneil. [Ipasmma Kupxroda.



Pabora snekrpuueckoro Toka. 3akoH [xoyns—JIeHia.

MOIIHOCTh ANEKTPUYECKOTO TOKa. TemioBass MOIIHOCTb, BbIIAEIsieMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBIECHHWE HCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) DJJICKTPUYECKOM Ienmu. MOIMHOCTh MCTOYHHKA TOKA.
Kopotkoe 3ambikanue.

Konpaencarop B 11enu mocTOSSHHOT'O TOKA.

TexHuyeckue YyCTpOMCTBA W TEXHOJOTMYECKHWE IPOILECCHl: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUMK DIEKTPUUECKOU SHEPTHUU.

Jemoncmpayuu.

N3MepeHne cuiibl TOKA U HATIPSKEHMUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSHKEHUS I PE3UCTOPA,
JIaMITbl HaKaJIWUBaHUS U CBETOAMO/A.

3aBUCUMOCTh COIMPOTUBIICHUS HWIMHIAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN MTOTIEPEYHOI0 CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COIIPOTUBIIEHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipsamoe n3mepenue 3/1C. KopoTkoe 3aMbIKaHUE TalbBAHUYECKOTO JJIEMEHTA
Y OIIEHKAa BHYTPEHHETO COIPOTUBIICHHUS.

Cnioco6bl coenuHeHnst ICTOYHUKOB Toka, DJIC GaTtapeil.

Uccnenosanue pa3HOCTH MOTEHIIMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKmMuUKym.

Uccnenoanne cMEMIaHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepenne yaeapHOoro COnpoTUBIEHUS MPOBOHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNpsDKEHUS JJISI  JIAMITBI
HaKaJIUBaHHUS.

VYBenuueHue npejesna u3MepeHus amnepMerpa (BoJIbTMETPa).

N3mepenne 3/1C u BHYTPEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.

Uccnenosanune 3aBucumoctu DJC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHHH.

Uccnenoanne pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH HCTOYHHKA TOKa
OT CHUJIBbI TOKA B IIEIIH.

Hccnenoanne 3aBUCMMOCTH MOJIE3HOM MOIIHOCTH UCTOYHHMKA TOKA OT CHJIbI
TOKA.

Tema 3. Toxu 6 paziuuHbix cpedax.

DNeKTpUYecKas MPOBOJUMOCTh  PA3UYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAUMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTH COINPOTUBIICHHUS METAIOB OT
Temrneparypbl. CBEpXIIPOBOJUMOCTb.



DIIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX TYYKOB.

[TomynpoBoIHUKH. CoOcTBeHHas u npuUMecHast MPOBOAUMOCTH
noJynpoBoHUKOB. CBoicTBa p—N-niepexona. [lonynpoBoAHMKOBBIE TPHUOOPHI.

DJIEKTPUYECKUI TOK B BJEKTPOIUTAX. DJIEKTPOJIUTHYECKAS TUCCOLMALIMS.
OnekTponus. 3akoHsl Dapajes 175 ANEKTPOIH3a.

DIIEKTpUYECKHT TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pazpsia. PaznuuHblie TUIIBI CAMOCTOSTENBHOTO pa3pana. Mosnus. [Lazma.

TexHuueckue yCTpPOWCTBa M NPAKTUUECKOE MPUMEHEHHUE: Tra30pa3psiiHbIe
JaMIbl, JJIEKTPOHHO-IIy4eBasi TpyOKa, MOIYMPOBOJHUKOBBIC MPUOOPHI: TUO,
TpaH3UCTOp, (HOTOAMON, CBETOAUOJ, TajlbBaHUKA, paPUHUPOBAHUE MEJIH,
BBIIIJIABKA AJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCThH COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoil pa3psa 1 TpOBOAMMOCTD BO31yXa.

CpaBHEHUE MPOBOAMMOCTH METAJIIIOB U MOJYIPOBOJHHUKOB.

OIHOCTOPOHHSS MPOBOIMMOCTD JIUO/IA.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomol, npaKkmuKym.

Habmonenue anexTposusa.

N3mepenune 3apsaia 0JHOBAJIEHTHOTO MOHA.

HUccnenoBanne  3aBUCMMOCTH  COINPOTUBJIEHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTue BOJIBT-aMIIEPHON XapaKTEPUCTUKU JTUOJA.

Du3nYeCKU NPAKTUKYM.

CnocoObl u3mMepeHus: PU3NUeCKuX BEIUYUH C HUCIOJIb30BAHUEM aHAJIOTOBBIX
U UUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEIHHBIC TTOTPEITHOCTA U3MEPECHUN (DU3UYECKUX BEIMUMH.
Onenka rpaHul NOTPEIIHOCTEN.

[IpoBeneHrEe KOCBEHHBIX HU3MEPEHHHM, HCCJIEIOBAaHUM  3aBUCUMOCTEU
bu3nUecKkux BEIUYMH, MPOBEpPKA MPEMIOKEHHBIX TUMoTe3 (BBIOOp W3 pador,
OMHUCAaHHBIX B  TEMAaTUYECKUX  pasjelax «YUYEHUYECKHH  SKCIEepPUMEHT,
nabopaTopHbIe padOThl, MPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

WN3yuenne «kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYIIECTBIISIETCS C YYETOM COJEPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKH, OUOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTUH.

Mescnpeomemmnole noHAmMUA, C6A3AHHbBIE C U3YYUEHUEM MEMO008 HAYUHO20
nO3HAHUA: SBICHWE, HAy4YHBIA (PakT, TUMOTe3a, (PU3MUYEcKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEPEHUE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIEC TPUOOPHL, IM(poBas sadbopaTopus.

Mamemamuka: penieHUe CHUCTEMbl ypaBHEHUM. JluHelHas QyHKIMS,
napabosna, runepbosna, ux rpaduku u cBoiicrBa. Tpuronomerpudeckue QyHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKIMU HA OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

Buonozua: mexannueckoe JBMXKEHHE B KUBOUM mpupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHHME OKpY)KAIOIIEH Cpelbl,
yTUIU3alusg OMOOPraHMYeCKOro TOIUIMBA Ui BBIPAaOOTKH «TEIUIOBOM» U
ANEKTPOIHEPIHH, TOBEPXHOCTHOE HATSKEHUE U KAMMWUISIPHBIE SABJICHUS B IPUPOJIE,
ANEKTPUYECKUE SIBJIICHUS B JKUBOU MPUPOJE.

Xumua: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IOJIYyYEHUE HaHOMAaTepHAJIOB, TEIJIOBBIE
CBOMCTBA TBEPJBIX TEN, KUIKOCTEH U ra3oB, JKUJIKUE KPUCTAIUIbI, dJIEKTPUUECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJUTUYECKAS TUCCOLMAIINS, TaJbBAHUKA, JIEKTPOHHAS
MUKPOCKOTIHSL.

TI'eozpagpusa: BnaxuoCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHKUE IBUKEHUN C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOro U IKHUJAKOTO TpPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKUIHH
(KpOHIUTEHH, pemeTyarble KOHCTPYKLMH), UCIIOJIb30BAHUE 3aKOHOB COXPAHECHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJOMET M JPYrHUE), ABUTATENIb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJIy4YEHUSI COBPEMEHHBIX MAaTepHaJioB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHble JaMIIbl, TOJIYITPOBOJHUKOBBIE TPUOOPHIL, TAIbBAHUKA.

11 KIIACC

Pa3znen 4. JiekTrpoguHaMuKa.

Tema 4. Macnummnoe noJe.

B3anmoneiicTBUEe MOCTOSIHHBIX MarHMTOB W MNPOBOJHHUKOB C TOKOM.
MarautHoe mnone. Bekrop MarmuTHOM uHAYKUMH. [IpuHOMn cyneprno3uuuu
MAarHUTHBIX NOJEU. JINHUY MarHUTHOW UHIYKLHU.

MarnutHoe 1oJjie MPOBOJHUKA C TOKOM (TIPSMOro MPOBOJAHUKA, KATYIIKH U
KpyroBoro Butka). OnbeIT Dpcrena.

Cuna Amrepa, e€ HalpaBJICHHE U MOIYJIb.

Cuna JlopeHnua, e€ HanpaBiIeCHUE U MOJYJb. J{BUKEHHUE 3apPSKEHHON YaCTHULIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaGoTa cuisl JlopeHria.

MarnautHOe noJie B Beuectse. DeppoMarHeTky, rnapa- u JMaMarHeTUKU.



TexHuueckue YCTpOfICTBa N TCXHOJIOTMYCCKHUC IIPOOCCChl: IMPHUMCHCHHC

MTOCTOSTHHBIX MAarHMTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
ANEKTpOABUTATENb SIKOOU, YCKOPUTEIIH 3JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuna nuHM  WMHOYKIMM  MarHUTHOTO  MOJS  TOJIOCOBOTO |
MOJAKOBOOOPA3HOI0 MOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHuit MarHuTHOM MHAYKITUH OIS JUIMHHOTO TIPSIMOTO MPOBOHUKA
Y 3aMKHYTOT'O KOJIBIIEBOI'O MPOBOJIHUKA, KATYIIKH C TOKOM.

BzaumMopelnicTBre AByX TPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[encrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

HaGntonenue aBuKeHHs Mydka 3JIEKTPOHOB B MArHUTHOM TI0JI€.

[TpuHMn JNEUCTBUS BJIEKTPOU3MEPUTEILHOTO npudopa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HccnenoBanre MarHMTHOTO MOJISI TIOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETUKOB.

HccnenoBanue nericTBUsI HOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenne cuibl Ammepa.

N3ydeHune 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenrne MarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnekmpomacnumnan UHOYKYUAL.

SIBieHue anekTpoMarHuTHOM MHAyKUMH. [IOTOK BekTOopa MAarHUTHOU
uaaykiuu. OJIC wuHAyKIMU. 3aKOH dJEKTPOMAarHUTHOM uHAyKiuu PDapajes.
Buxpesoe anexrpudeckoe none. Toku Pyxo.

OJIC wHAyKUUM B MPOBOJHUKE, JABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBwuiio Jlenua.

NunyktuBHocth. Karymika HMHAYKTUBHOCTM B II€MM IOCTOSHHOTO TOKA.
Asnenne camonnaykunu. IJ1C caMOMHIYKIUU.

DHEprust MAarHUTHOTO TOJIS1 KATYILKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHH4eCcKrue YCTpPOWCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
[I€Yb, COJICHOU], 3alIUTa OT JIEKTPU3ALUU TEJ MPU JABUKEHUHA B MArHUTHOM I10JIE
3emiu.

Jlemoncmpayuu.

Habmronenue siBleHMs 2JIEKTPOMArHUTHON UHTYKIIUH.

Uccnenoanne 3aBucumoctd OJIC MHIAYKIMH OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBwuiio Jlenua.

[Tanenue MmarouTa B alFOMUHUEBOM (MEIHOI) TpyOe.

SBneHne caMOMHAYKIIUU.

Uccnenosanne 3aBucumoctu DJIC caMOMHAYKIUUA OT CKOPOCTH WM3MEHEHHS
CHUJIbI TOKA B LIETIH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomol, npaKkmuKym.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHTYKIIUH.

Onpenenenre UHAYKIIMU BUXPEBOTO MArHUTHOT'O TIOJISI.

Uccnenosanue siBICHUS] CAMOUHTYKIIHH.

COopka Mozienu JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3gea 5. KoJsie0anus v BOJIHEI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBoOOAHBIE KOJIEOAHNUS.

INapmonnueckue konebanus. KnHemarnueckoe M JIMHAMHUYECKOE ONHUCAHUE.
DHepreTU4ecKkoe oNnucaHue (3aKOH COXPAHEHHUS MEXaHWYeCKOH sHepruu). BriBon
JTUHAMUYECKOTO OMUCAHUsI TAPMOHUYECKUX KOJIeOaHUM M3 UX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMUCAHUSI.

Amvmutyaa u ¢asza koneOanuil. CBA3b aMIUIMTYIbl KOJEOAHUI HMCXOIHOMU
BEJIMYMHBI C aMIUTUTYy/IaMU KOJIeOaHH €€ CKOPOCTH B YCKOPEHUSI.

[lepuon u wyactora komeOanuii. [lepmonm Mmaybix CBOOOJHBIX KoJieOaHUM
MareMaTu4eckoro wmastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aTyxaromux KojeOaHusX. BeiHykaeHHble Konebanus. Pe3onanc.
Pe3onancHas kpuBasd. BrnusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOIE0aHUS.

TexHuyeckue yCcTpoMCTBA U TEXHOJOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
Kauesu, My3bIKalbHbIe MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anuce KonedaTeaIbHOrO IBUKEHHUS.

Halntonenue He3aBUCMMOCTH MEpUOJIa MabIX KOJI€OAaHUN Ipy3a HA HUTH OT
aAMILTATYBI.

HccnenoBanue 3aTyXammux KoiaeOaHii U 3aBUCUMOCTH TIEpHOa CBOOOTHBIX
KOJI€OaHHI OT COMPOTUBIECHHUS.

UccnenoBanne konebaHuii rpy3a Ha MAaCCUBHOM TIPYXKHUHE C LEJBIO
dbopMupoBaHUs MPEACTaBICHUIN 00 UACATBHON MOJIENN MPY>KUHHOTO MasITHUKA.

3aKOH COXpaHEHUS SHEPTUU MPHU KOoJeOaHUsIX Ipy3a Ha MPYKUHE.

Uccnenosanue BEIHYXICHHBIX KOJIEOAHUIA.

HaGntonenue pesonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.



N3mepenue mnepruona CBOOOJHBIX KOJIEOAHUI HHUTSHOTO W MPYXUHHOTO
MasiTHUKOB.

N3yueHune 3aKk0OHOB JIBH>KEHHUSI TeJla B X0J1€ KOJIeOaHUi Ha yIpyroMm MojBece.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[Ipeo6pa3oBanue FHEPTUH B IPYKUHHOM MAasSTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXalOIMX KOJECOAHUIA.

HccnenoBanue BhIHYKIECHHBIX KOJIECOAHUM.

Tema 2. dnekmpomazHumnsle KOAeOAHUA.

Konebartenbupiii KOHTYp. CBOOOJHBIE JJICKTPOMATHUTHBIE KOJeOaHUS B
uaeanbHOM KoisiebaTeabHOM KoHType. Popmyrna Tomcona. CBs3b aMILIUTYIbI
3apsija KOHJEHcaTopa ¢ aMIUIMTYAO0M CHIIbI TOKA B KOJI€0aTeIbHOM KOHTYPE.

3aKOH COXpaHEHMsI SHEPTUU B HJI€aTbHOM K0JIe0aTeIbHOM KOHTYE.

3aryxatomme ANIEKTPOMATrHUTHBIE KoJIeOaHusl. BriHyX/1€eHHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

IlepemeHHBII TOK. MOIIHOCTP IEPEMEHHOIO TOKAa. AMIUIUTYAHOE W
JEeHCTBYIOIEE 3HAUEHHWE CHJIbI TOKAa W HANpsOKEHUs MpH pas3iaudHoil dopme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CunyconianbHbId NIEPEMEHHBIA TOK. Pe3ucrop, KOHIEHCAaTOp M KaTyllKa
MHIYKTUBHOCTH B LI€NM CUHYCOMJAJIBHOIO IIEPEMEHHOIO TOKA. PEe30HaHC TOKOB.
Pe3onanc HanpsixeHui.

Wneanbublii  Tpancpopmarop. IlpomsBoacTtBo, mepenada u morpedieHue
3JIEKTPUYECKON DHEPIHUU.

OKOJIOTMYECKHE PHUCKM IIpU IPOU3BOACTBE 3JeKTpo3Hepru. KymbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLECCHI: JJIEKTPUYECKUAN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUU JJIEKTpOnepeaay.

Jemoncmpayuu.

CBOOOAHBIC AIEKTPOMATHUTHBIE KOJICOAHUSI.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJEOAHUI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuinorpamMMbl 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXaroMMX 3JIEKTPOMAarHUTHBIX KOJICOAHUH.

Mopenb 3IeKTPOMarHuTHOIO TeHepaTopa.

BbIHYyXI€HHBIE CUHYCOMIAJIbHBIE KOJIEOaHusI.

Pe3ucrtop, KaTymka MHAYKTUBHOCTH W KOHJEHCATOP B LIENM IEPEMEHHOTO
TOKA.

Pe3onanc mnpu mMoCIENOBATENBHOM COEAWMHEHWH PE3UCTOPA, KAaTyLIKH
UHJYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoiicTBO M IPUHITUT ACUCTBHS TpaHcPopmaTopa.



Mopeinb TUHUY AJIEKTPOIIEPEAUN.

Yuenuueckuii skcnepumenm, nabopamopnwie padbomol, npaKkmukKym.

N3yuenue Tpanchopmaropa.

HccenenoBaHue NMEpEMEHHOIO TOKA 4Yepe3 IOCIEN0BAaTEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habntonenue 351eKTpoMarHiTHOTO pe30HaHCa.

UccnenoBanue paboOThl MCTOYHUKOB CBETA B LIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaHUNHbLE G0JIHbI.

MexaHudeckue BOJIHBI, YCIOBUS HX pacnpocTpaHeHus. Ilomepeunbie u
OpOJ0JIbHbIE BOJNHBL llepuon, CKOpOCTh pacnpocTpaHEHUss U JJIMHA BOJIHBL
CBolicTBa MEXaHMYECKMX BOJIH: OTpa)X€HHE, IpeJoMIICHUE, MHTephEepeHUUs U
nudpaxims.

3Byk. CxopocTb 3ByKa. [ pomKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

[IlyMoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEbI.

ONEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS M3JIy4EHMS JJIEKTPOMATHUTHBIX BOJIH.
B3anMHast opyueHTaus BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  3JEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  MIPEIOMIICHUE,
noJigspu3anus, uHrepdepeHuns u Iuppaxuus.

[IIkana 3JIEeKTPOMarHUTHHIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paIuOCBA3U U TeNEBUACHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEN CPELBI.

TexHuueckue yCTpOMCTBA M MNPAKTHYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
UHCTPYMEHTBHI, pajap, paJuolnpuéMHIK, TeJIeBU30p, aHTeHHa, TeinedoH, CBU-neusp,
yJIBTPa3ByKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO6pa3oBaHue U pacIpOCTPAHEHUE MOMIEPEUHBIX U MPOAO0IbHBIX BOJIH.

Koneburomeecs Tesio Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

HabumronieHue oTpakeHus U NpeIoMIEHUS] MEXaHUYECKUX BOJIH.

Ha6monenue nnrepdepeHuny u Aupakiiny MEXaHM4ECKUX BOJIH.

AKyCTUYECKHM PE30OHAHC.

CBoiicTBa ynabpTpa3ByKa U €ro IpUMEHEHHE.

HaGuronieHue cBsI3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH U
4acTOTOU KojeOaHuH.

HccnenoBanne  CBOMCTB  JJIEKTPOMATHUTHBIX — BOJIH: OTPAKEHHUE,
npesioMiIeHUE, Moaspu3auus, AudpaKuus, uHTephepeHIIus.

Oo6napy>xeHue HHPPAKPACHOr0 U yJIbTPapuOIETOBOIO U3TyUEHUI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.



N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmuka.

[IpsiMonuHeEHOE pacpOCTpaHEHHUE CBETAa B OJHOPOAHOM cpene. JIyu csera.
To4eyHbIN ICTOUYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbI OTpaxkeHus cBera. [locTpoeHne n3zoOpaxeHui B
iockoM 3epkaie. Chepuueckue 3epkana.

[Ipenomiienne cBeTa. 3aKOHBI MIPEIOMIIEHUS cBeTa. AOCOIIOTHBIN ITOKa3aTelb
npesiomieHuss. OTHOCUTENBHBIN MMOKa3aTeb npenoMiaeHus. [IocToSHCTBO 4acTOThI
CBETA M COOTHOILICHHWE JUIMH BOJIH NPHU NEPEXOJE MOHOXPOMATHYECKOTO CBETA
yepes Tpa”Hully pasjielia AByX ONTHYECKUX CpeN.

Xon nydeit B mpusme. [ucnepcusi cBera. ClOXKHBIM cocTaB O€IOro CBETA.
[Ber.

[TonHoe BHyTpeHHEE OTpakeHHe. [IpenenpHbI yroa MmoJHOrO BHYTPEHHETO
OTpaXCHMUS.

CobOuparoniie ¥ pacceuBarouie JUH3bL. ToHKas JsmH3a. DOKycHOE
paccTOsTHUE W ONTHYECKash CUjla TOHKOM JHMH3bl. 3aBHCHUMOCTH (POKYCHOIO
paccTosiHUSI TOHKOM cepruueckoil JIMH3bI OT €€ TE€OMETPUM U OTHOCUTEIBHOIO
IIoKa3aTess MpeIOMIICHUS.

dopMmyia TOHKOM JIUH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

Xon Jyya, NMPOWEANIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontudeckoir ocu. Iloctpoenne wu300paxkeHUH TOUYKM U OTpe3Ka MpsSMOMl B
coOMparoIIMX ¥ paCCEeUBAIOLINX JIMH3aX U UX CUCTEMAX.

OnTnueckue nmpubopsl. Paspemaromast cnocoOHocTh. ['1a3 Kak onTuyeckas
cucrema.

[Ipenenbl NpUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HCTOUYHHKHU.
VYcnoBus HAOMIOAEHUS MaKCUMyMOB M MHHHUMYMOB B HHTep(EpEeHIIMOHHOM
KApTHHE OT JBYX KOTEPEHTHBIX HMCTOYHUKOB. [Ipumepsl KilaccMueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakuuonHas pemeéTka. YclIoBUE HaOIIOACHUS
IJIABHBIX ~MAaKCUMyMOB IIpM IIQJI€HHH MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: OYKH, JyIia,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIHOHHBIN amnmapar, MNpOCBETIECHUE
ONTHUKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.



HccnenoBanue nmpeaoMIIeHUs CBETA.

Habmronenue noiHOro BHyTpeHHEro oTpaxeHnus. Mojiesib CBETOBOIA.

HUccnegoBanne xoma CBETOBBIX IIYYKOB YEpE3 ILIOCKOMAPaLICIbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue CBOMCTB N300pakeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEIECKOIIA.

Habmonenue nunrepdepeHiu ceera.

HaGnronenue 11BeTOB TOHKUX TIEHOK.

HaGmronenue nudpaxiuum ceera.

N3yuenune nuppakinoOHHON pEeIETKY.

HaGntonenue nudpakiinoHHOTO CeKTpa.

Habmronenue nqucnepcuu cBeTa.

Habmronenue nonsipuzaiivu CBETa.

[IpumeHeHre NoasSpoOUIOB I U3YUCHUSI MEXaHUUECKUX HATIPSKEHUM.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3MepeHne nokazaress mpeioMJIEHUs CTEKJIA.

Uccnenosanue 3aBUCUMOCTH (POKYCHOT'O pPAcCTOSIHUSL OT BellecTBa (Ha
IpUMEPE KUIKUX JIHH3).

N3mepenne pokycCHOro pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tonyuenue n300pa>keHUs B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3BI.

[Tonydenune n3o0paxxeHus: B CUCTEME U3 ABYX JIUH3.

KonctpynpoBanue Te1ecKONMMYeCKUX CUCTEM.

HabGmonenue nudpaximu, THTEPPEPEHIINH U MOISPU3AIMU CBETA.

N3ydenue nonsipu3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JIUAIIEKTPUKA.

Nzyuenne naTepdepeHITNN JIA3EpPHOTO U3TYICHHS Ha IBYX IIEIISX.

Habmonenue aucnepcun.

HaGntonenue u uccnenoBanue AMGpakimOHHOTO CIEKTpa.

H3mepenune 1IMHBI CBETOBOM BOJIHBI.

[Tonydenue crnekTpa U3IyUYE€HHUS] CBETOAMOJA MPU MOMOIIM TU(PPaKIIUOHHON
PELIETKMU.

Paznen 6. OcHOBBI CIeNUAIBbHON TEOPHMH OTHOCUTEIBLHOCTH.

['pannnpl NpUMEHHMOCTM  KJIAacCMYeCKOM  MexaHuku.  [loctynarsl
CIIEIIUAIIBHON TEOPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHONW  uMHTepBajid. lIpeoOpazoBanus Jlopenia.
VYcnoBue npuuMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKPAILICHUE JJINHBI.

DHEprust U UMIYJIbC PEISITUBUCTCKON YaCTHUIIbI.

CBsi3p Macchl C HEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTULIbL. DHEPTHUS
ITOKOSI.



TexHuyeckue yCTpOHMCTBA M TEXHOJOTHMYECKUE MPOIECCHl: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIHU 3apSKEHHBIX YaCTHIL.

YueHnueckuit SKCIEPUMEHT, Ja00paTOpHbIE padOThI, MPAKTUKYM.

Onpenenenne uWMMyJibca W JHEPTUM  PENSTUBUCTCKUX YacTull (1O
doTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBanTtoBasi ¢pusuka.

Tema 1. Kopnyckynaphno-6011060ii Oyaausm.

PaBHOBecHOE TerioBOE M3Iy4YeHHE (M3IyueHHUE aOCOJIOTHO YEPHOTO Tela).
3akoH cmemenust Buna. 'unoresa [1nanka o kBaHTax.

®OTOHBI. DHEPTUS U UMITYJIBC (DOTOHA.

®dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonbl pororddexra. YpaBHeHUE
Oiinmrerina st pororddexra. «Kpacnas rpanumay goroaddexra.

JlaBnenue cBeta (B 4YAacCTHOCTH, JaBlieHME CBeTa Ha abCOJIOTHO
MOTJIONIAONIYI0 U aOCOJIIOTHO OTpaXkarouryro moBepxHOCTh). OmbiTel 1. H.
JleOenena.

BonHoBreie cBoiicTBa yactull. Bosubl ne bpoitns. JnuHa BoiHbI ne bpoiis u
pa3Mepbl 00JacTH JIOKaNM3aluW JBHWXKYyILIeics dactuubl. KopmyckyispHo-
BOJIHOBOM Jyanu3M. J{udpakius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka usmepeHuii B Mukpomupe. COOTHOIIEHUS HEONMpPeaeTEHHOCTEH
I'etizenoepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIEKTPOMETD,
¢dotosnemMeHT, (OTONATYMK, TYHHEIBHBI MHUKpPOCKON, COJIHEYHas OaTapes,
CBETOAMO/.

Hemoncmpauuu.

®otorh(HeKT Ha YCTAaHOBKE C IIMHKOBOU MJIACTUHOM.

NccnenoBanue 3akoHOB BHeNIHETo (poToaddekra.

UccnenoBanne 3aBUCUMOCTH  CONPOTUBJIEHUSA  MOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

Cseromuon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanue Goropesnucropa.

N3mepenune nocrosaHoi [lnanka Ha ocHOBe ucciienoBanus Gororddexra.

Hccnenoanmne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOANO]T OT HAIIPSYKEHUS.

Tema 2. @usuxka amoma.

OnbITEl IO HCCIEIOBAHUIO CTPOEHUs aroMma. llmaHerapHas Mopenbp aToma
Pesepdopna.

[Toctynater bopa. M3nydenue u nornomnieHue GoTOHOB MpU MEPEX0Jie aToMa
C OJHOT'O YPOBHS SHEPrUHU HA APYTOM.



Bunsl ciektpoB. CiekTp ypOBHEH 3HEPTUHM aTOMa BOJAOPO/A.

CnoHTaHHOE M BBIHYKJIEHHOE U3JIy4eHue cBeTa. Jlaszep.

TexHuyeckue ycTpoMCTBa M TEXHOJIOTMYECKHUE ITPOLIECCHI: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), Ta3ep, KBAaHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mogens onwita Pezepdopa.

Habmonenue nuHeRyaThIX CIIEKTPOB.

Y CTpOUCTBO U IEUCTBUE CYETUYMKA MOHU3UPYIOIIUX YaCTHLI.

Onpenenenre JIMHBI BOJHbBI Ja3€PHOTO U3TyUCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

Habmronenue nuHeRyaToro crekTpa.

HccnenoBanue criekTpa pa3peKeHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
noctossHHON PunOepra.

Tema 3. Dusuka amomMHo20 A0PA U ITEMEHMAPHBIX YACHIUY,.

Hyxnonnas monens siapa I'eitzenOepra—lBanenko. 3apsn siapa. MaccoBoe
yucio sapa. M30Tormsbl.

PanuoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIM M TMO3UTPOHHBIA Oerta-
pacnan. ['amma-usnydeHue.

3aKOH paJAMOaKTUBHOTO pacmaja. PaauoakTUBHBIE HM30TONBI B IPUPOAE.
CBoiicTBa MOHM3UPYIOLIETO HM3ITy4YeHUS. BiusHUE PaAMOAKTUBHOCTH Ha KUBbIE
opranu3Mbl. EcTrecTBeHHbI (OH n3inyuenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B saape. SAnepHbie cuiibl. Jledext macchl sipa.

SAnepurie peakuuu. [enenue u cunres saep. SAnepusie peakropsl. [Ipobiemsl
yOpaBIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJIOTMYECKUE aCMEeKThl Pa3BUTHUSA
SAIEPHON DHEPIETUKH.

Mertoabl perucTpaiuy U UCCIEN0BaHUS dJIEMEHTAPHBIX YACTHL.

OyHAaMEHTAJIbHbIE B3aUMOJICUCTBUS. bapHOHBI, ME30HBI W JIENTOHBIL.
[IpencraBnenune o CtangaptHoi Moaenu. KBapk-TiirooHHAs MOJIENb aJPOHOB.

O®usuka 3a npegenamu CTaHmapTHOW Monenu. TéMmHas Marepusi U TEMHas
SHEPIus.

EnuncTBO dusnueckoii KapTUHBI MUpA.

TexHn4eckre yCTporuCTBA U TEXHOJIOTHUYECKHUE MPOLECCHL: TO3UMETP, KaMepa
BunbcoHa, saepHBId peakTop, TEPMOSACPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HaHCHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

HccnenoBanue TpeKoB YyacTull (110 TOTOBBIM (OTOrpadusim).

UccnenoBanue painoakTUBHOTO (POHA C UCIIOIB30BAHUEM JO3UMETPA.

N3yuenue nornoiieHust 0eTa-4acTHll aAIFOMUHUEM.

Pa3znen 8. JjieMeHTBI aCTPOHOMHUM U aCTPOPU3UKM.



DTarnbl pa3BUTHS aCTpoHOMUH. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMuu. I[IpuMEHUMOCTh 3aKOHOB (U3UKUA [JIsi OOBSICHEHUS MPUPOJbI
KOCMHYECKHUX OOBEKTOB.

MeTtoabpl acTpOHOMUUYECKHX HccheqoBaHul. (COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOIIBI, PAAHOTEIIECKOIIbI, BHEaTMOC(EepHas aCTPOHOMHMSI.

Bupn 3Bé3gHoro Heba. Co3Be3qusi, spKkuMe 3BE3IbI, IUIAHETHI, UX BHUJIUMOE
JIBMDKCHHE.

ConHeyHas cucTema.

Comnnne. ConHe4Has akTUBHOCTb. McTounuk sHeprun CojHIia v 3BE3.

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKU. /[narpaMma «CreKTpaabHbIN Kilacc —
CBETUMOCTBY». 3BE31bI TJIABHOM ITOCJIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JIJIs1 3BE3] TJIABHOW TMOCJEA0BATEIBLHOCTH. BHYTpEeHHEE CTpOeHUE
3B&3/1. COBpEeMEHHBIE MPE/ICTABICHUSI O MPOUCXOKIAECHUU U 3BoJoIu CoyHIa U
3BE3/1. DTambl )KU3HU 3BE3]I.

Muineunsiii I[Iyte — Hama I'anmaktuka. Ilomoxenune m aBwkeHue CoyHIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku v kBazapbl. YEpHBIE ABIPHI B siApax
rajaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ma. Paz0eranue rajgakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE U3ITyUEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeénnsie npobsieMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

Habmonenust 3BE3mHOr0 HebOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITHIOTEPHBIX TPUJIOKECHUH IS OMPEICIICHUS TOJI0KECHUS HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE c03Be3ausi CeBEepHOro moJIylmiapusi U sipKue
3BE3/IbI.

Habmonenuss B Teneckon JIyHBI, TIaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOIIJICHUH.

Du3nYeCKU NPAKTUKYM.

CnocoObl u3MepeHus: PU3nUecKux BEJIUYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPHUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC MOTPEITHOCTH U3MEPECHUHN (DM3UYCCKUX BEIIMYHH.
Ouenka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre  KOCBEHHBIX  H3MEPEHHM, HCCIEIOBAaHWM  3aBUCHMOCTEU
bus3nueckux BETUYMH, MPOBEPKA MPEMIOKEHHBIX THUMOTE3 (BBIOOp U3 pador,
OMHUCAaHHBIX B  TEMAaTUYECKUX  pasaelax «YUEHHYECKUW  SKCIEPUMEHT,
nabopaTopHbIe padOThl, MPAKTUKYM).

O6o0maoiee MOBTOPEHUE.



O060061IeHre U cucTeMaTu3alus COAepXKaHUs pa3AesioB Kypca «MexaHukay,
«MonekynsipHasi pu3rKa U TEPMOAUHAMUKAY», « DIEKTpoAuHaMuKay, «Konedbanus
U BOJHBDY, «OCHOBBI CIEHHAJIBHOW TEOPUHM OTHOCHUTENBHOCTH», «KBaHTOBas
busnka», « IEMEHTbI ACTPOHOMHH U aCTPOPUZUKIY.

Pons Qusukn u acTpoHOMHHM B IKOHOMHYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AeATeIbHOCTU YEJIOBEKA, POJib U MECTO (PU3UKHU
Y aCTPOHOMMH B COBPEMEHHOW HAyYHOW KapTUHE MUpPA, 3HAUCHUE OIKUCATEIIbHOM,
CUCTEMATU3HPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTUYECKON  (PYHKIUIH
busngeckoit Teopuu, poib (U3NIECKONM TEOPUU B (POPMUPOBAHUH MPEACTABICHHMA
0 (U3MYECKON KapTUHE MHUpPa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEACTABICHUN O IPUPOJIE.

MeKnpeaMeTHbIEe CBS3H.

N3yuenne Kypca ¢usuku yrayOnéHHoro ypoBHa B 11 kjacce
OCYILECTBIISIETCA C YYETOM COAECPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, T€OrpaPUu U TEXHOIOTHH.

Mescnpeomemmnsle noHamuUs, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
NO3HaHUA: SIBICHUE, HAYYHBIA (akT, TUIore3a, (pU3NYECKas BEIWYMHA, 3aKOH,
Teopus, HaOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, H3MEPEHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, I pOoBast 1a00paTopusl.

Mamemamuka: pelieHUE CHUCTEMBl YypaBHEHUW. TpUTOHOMETpUYECKUE
(YyHKUHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOPBI M MX MPOEKUMH HAa OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB.
[IpousBoanbie 3neMeHTapHbIX GyHKIUNA. [Ipu3Haku 1OmMOOMS TPEYroJbHUKOB,
oTpezesieHue IIIOIAH MIIOCKUX (uryp u oobEma Te.

buonozus: >nekTpuyeckue SBICHUS B JKUBOM MpUPOLE, KoJeOaTEIbHbIE
NBW)KCHUSI B JKUBOW TPHUPOAE, OKOJOTHUYECKUE PHUCKUM IPU IPOU3BOJCTBE
ANEKTPO’HEPIHH, DJIEKTPOMArHUTHOE  3arps3HEHUE  OKPYXKAOWIEH  Cpemsl,
yJIbTPA3BYKOBasg JUAarHOCTUKA B MEIWLHMHE, ONTHYECKUE SIBJIEHUA B KUBOU
IPUPOJIE.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTALUIMYECKAs CTPYKTypa TBEPIABIX
TEJd, MEXaHU3Mbl OOpa30BaHUS KPUCTAIIMYECKOM PEIETKH, CHEKTpaIbHBIN
aHams.

I'eocpaghun: marHuTHplE mNONIOCA 3€MIIM, 3aJ€KH MAarHUTHBIX DY,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMArHuTOB,
ANEeKTpoJABHUraTedb SIkoOH, reHepatop NEPEMEHHOrO TOKA, MHAYKIMOHHAs IE€Yb,
JMHUN 3JIEKTpoNepenad, dJEKTPOABUTaTElNb, paaap, paauoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBYU-meub, yIbTpa3ByKoOBas JUArHOCTUKA B TEXHHKE,



IPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIlyTHUKOBBIE
NPUEMHHKH, EPHAsA DJHEPreTUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



I[TNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMEBI I10 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBHIEI'O OBPA3OBAHUAIMYHOCTHLIE
PE3VYJIBTATDHI

JIMUHOCTHBIE PE3YJIbTATBI

JInYHOCTHBIE PpPe3yJbTaThl OCBOCHUS ydeOHOro mpeamera «Duznka»
JOJIKHBI OTpa)XkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIINXCsl pYKOBOJICTBOBATHCSA
chopMUpPOBAaHHOM BHYTPCHHEH TO3WIHMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCUMCKOI0 OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
OMBITa U ONBITA JEATEIIBHOCTH B IMPOLIECCE PEATN3AlUA OCHOBHBIX HAIPABJICHUMN
BOCIIUTATEIbHOW JI€SITEIbHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOr0 BOCTIMTAHUSA:

e CchOPMUPOBAHHOCTb  TPAXKIAHCKOM  TO3ULMM  OOYyYaloIIerocs  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOT0 OOIIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIEYCIIOBEUECKUX TyMaHUCTUYCCKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JAESATEIbHOCTh B UHTEPECAX I'PAXKIAHCKOIrO
oOIIlecTBa, Y4YacTBOBaTb B CaMOYIIpaBJIE€HUU B 00pa3oBaTEILHOM
OpraHu3alluy;

e YMEHHE B3aMMOJICMCTBOBATH C  COLMAIBHBIMU  HUHCTUTYTaMU B
COOTBETCTBHUH C UX (YHKUIMUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOU NESTEIBHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHUS:

e chOpMUPOBAHHOCTH POCCUICKOU rpaXJaHCKOU WJIECHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JTOCTUKECHHSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OIEHWBATH CUTYAIUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIIE B ICSATEIIBHOCTH YUEHOTO;

e OCO3HAHHUE JJMYHOIO BKJIa/a B IOCTPOCHUE YCTOMUMBOIO OyayIIETO.

3CTETUYECKOr0 BOCTIMTAHUSA:

e DOCTETHYECKOE OTHONIEHHWE K MHPY, BKJIIOYas OSCTETHUKY HAy4YHOTO
TBOPYECTBA, MPUCYIETO (PU3UIECKON HAYKE.

TPYAOBOI0 BOCIIUTAHMA:



HHTEpPEC K pa3audHbIM chepam nmpodhecCHoHANBHON ACATEILHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (U3UKOM W TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HaHHBINA BbIOOP OyayIiel npodeccuu U peann3oBbIBaTh COOCTBEHHbBIE
>KH3HEHHBIE IIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O M CaMOOOpa30BaHUIO B
o0nacTu GU3MKN HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOIrHIE€CKOIro BOCliuTaHus .

C(OPMUPOBAHHOCTH IKOJOTUYECKOW KYJBTYphl, OCO3HAHHE TJI00aTbHOIO
XapakTepa dKOJOTHYEeCKUX MpooIieM;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JIEMCTBUM B OKPYKAIOIIECH cpele Ha
OCHOBE 3HaHUS 1IeJIeil YCTONYMBOrO pa3BUTHUS YEJIIOBEUECTBA;

pacIIMpEeHNE ONBITa JEATEIBHOCTH SKOJIOTMYECKOM HAIpaBJICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUU 10 (PU3UKE.

HMEHHOCTH HAYYHOI'0 MO3HAHMUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI (PU3NYECKON HAYKH;

OCO3HaHWE LEHHOCTH HAy4YHOH JEeSATENbHOCTH, FOTOBHOCTH B IPOLIECCE
U3y4YeHUs: (PU3UKU OCYIIECTBIATH MPOEKTHYIO M HCCIEI0BATEIBCKYIO
NeSATEeIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE YUeOHbIE AeiiCTBHUS
Ba3oBble Jjoruueckue AeiicTBUA:

CaMOCTOSITENFHO  (OPMYIHMPOBATh M aKTyaJU3UpoOBaTh MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENIATh LENN NESITEIbHOCTH, 3aJaBaTh NMapaMeTpbl U KPUTEPUU HUX
JIOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYMST B PacCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ YUETOM aHAU3a UMEIOIIUXCS
MaTepUaJbHbIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIIBHOCTb, OLEHHUBAaTh COOTBETCTBUE
PE3YIBTATOB LIENSIM, OLICHUBATH PUCKHU NOCIEACTBUN IEATEIIBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCIOBUSAX PEATBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOCICTBUS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE MIPH PELLIEHUH KU3HEHHBIX TPOOJIEM.

ba3oBbie uccienoBare/ibCKue JelCTBUS.

BJIAJCTh HAy4YHOU TEPMHUHOJIOTMEHN, KIFOUEBBIMU IOHATHSAMHU U METOAAMM
(U3NYECKON HAYKH;



BIAJCTh  HaBBIKAMU  Y4EOHO-MCCJIEIOBATEILCKOM W MPOEKTHOM
NEATETLHOCTH B 00JAacCTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB pelieHus 3amad  (PU3HIECKOTro
COJIEpKaHUsl, IPUMEHEHHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BIAJCTh BHUJAMH JICATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETALNH, PeOOPa30BaAHUIO U MPUMEHEHHIO B PAa3JIMYHBIX YUECOHBIX
CUTyalMsIX, B TOM YHCJIC MPU CO3JaHUM YYCOHBIX IPOCKTOB B 00JIACTH
busuky;

BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIJIBUTATh THUINOTE3y ©€ peIIeHUs, HaXOAUTh AapryMEHTBl IS
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHH, 3a/aBaTh MapaMeTpbl U KPUTEPUH
pEIICHMUS;

aHANMM3UPOBATh TIOJYYCHHBIC B XOJIC PEIICHUS 3a]addl Pe3yJbTaThl,
KPUTHYECKA OIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSX;

CTaBUTh M (OPMYIHMPOBATh COOCTBCHHBIC 3aJa4d B OOpa30BaTEIHHOU
NEATEILHOCTH, B TOM YHCJIC TIPH U3yYCHUH (PU3HKH;

JaBaTh OIIEHKY HOBBIM CUTYAIHsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;
yMETh TEPEHOCUTh 3HAHHWS 10 (U3WKE B MPAKTHYECKYIO 00JacTh
KU3ZHEIESITeIbHOCTH;

YMETh WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTeH;
BBIJIBUTATh HOBBIC UJICH, MPE/IaraTh OpUTHHAIBHBIC ITOIXO0bI U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aJTbTEPHATUBHBIE PEIICHUSI.

Pabora ¢ nundopmanueii:

BJIAJICTh HABBIKAMH TOJy4eHUs] WHGOpMAHK (HU3HIECKOTO COJMCPKAHUS
W3 MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYILIECTBIISITH TOMCK,
aHaJIM3, CUCTEMATHU3AIMI0 M WHTEPHpPETAlnI0 HHPOPMAIUU Pa3TUYHBIX
BUJIOB U (hOPM MIPECTABICHUS;

OLICHUBATh JJOCTOBEPHOCTHh HH(OPMAIIUH;

UCIIOJIb30BaTh CpPEACTBa HMHGPOPMALUOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUM B  PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHMU3allMOHHBIX 337a4 C COONIOJIeHHEM TpeOOBaHUN SPrOHOMUKHU,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PEeCcypcocOepeKeHUs, MPaBOBBIX WU
ATUYECKUX HOPM, HOpM HH(OPMAITMOHHON 0€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MYECKOTO COJEP’KaHMsI B PA3IMUHBIX (PopmaTax ¢
y4€TOM Ha3HaueHUsT WHGOpPMAllMM U 1EJIEBOM ayJuTOpHUM, BBHIOUpas
ONTUMAJIbHYIO ()OPMY MPECTABICHUS U BU3yaTU3allUH.

KoMMmyHHKaTHBHbBIE YHMBeEpPCAJIbHbIE Y4eOHbIe TeHCTBUSA:



OCYIIECTBJIATh OOIIEHWE Ha ypokax GU3UKA W BO BHE-ypPOUHOU
JeSITEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(DIUKTHBIX CHTyalllii W CMSr4arh
KOH(JIMKTBHI;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W WCIOJh30BaTh  MPEUMYIECTBA  KOMAHIHOW U
VHAUBUIYAIbHON paboThI;

BbIOMpATh TEMATHUKy U METOJbI COBMECTHBIX JACHCTBHI C y4€TOM OOIIMX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 WieHa KOJIIICKTHBA,;

NpUHUMATh 1EJIM COBMECTHOW JEeATEIbHOCTH, OPraHu30BBIBaTh H
KOOPAMHHUPOBATh JIEHCTBUS MO €€ JOCTHKEHHIO: COCTaBJISITh IUIaH
JNEHUCTBUN, paclpeieATh POJIM C yUETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHON PaOOTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIa/Ja M KaXKJIOr0 YYaCTHMKAa KOMAaHJbI B
001Ut pe3ysbTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npenjaraTb HOBbIE MPOEKTHI, OLIEHWBATH HJEU C TO3UIMH HOBHU3HBI,
OPUTHHAIBLHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYUIECTBJISATh TO3UTUBHOE CTPATErMYECKOE IIOBEJIEHWE B PAa3JIMYHBIX
CUTyalusiX, MpOSBIATH  TBOPYECTBO U  BOOOpaxkeHHe,  ObITh
UHUIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIE YUeOHbIE TelHCTBHUS
Camoopranuszanus:

CaMOCTOSITENIFHO ~ OCYUIIECTBJIATH  IO3HABATENbHYIO JEATEIBHOCTh B
ob0nmactu (U3UKK M aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh WU
dbopmyIMpoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUJIAaH PEIIEHUS PACUETHBIX M KA4€CTBEHHBIX
3a[a4, TUTaH BBIMOJHEHUS MPAKTHYECKOH pabOThI ¢ y4ETOM UMEIOUINXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUTCHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmiupsATh  paMKM ~ y4eOHOro TMpeAMEeTa Ha  OCHOBE  JIMYHBIX
MPENOYTECHUN;

JienaTb OCO3HAHHBIN BBIOOpP, ApryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAMIMH B 00JIaCTH
(GU3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTpOJIb, AMOIMOHAJIbHBbIN HHTE/JIEKT:



JIaBaTh OLICHKY HOBBIM CUTYyallMsIM, BHOCUTh KOPPEKTUBBI B IESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIaJICTh HAaBbIKAMM  TO3HABATEIbHON pedueKCMH KaK OCO3HaHUS
COBEPILIAEMBIX JIEMCTBUN M MBICIUTEIbHBIX MPOILIECCOB, UX PE3YILTATOB U
OCHOBaHUI;

UCIIONB30BaTh MNpUEMBI pediieKCuu IJii OLEHKHW CUTyaluH, BbIOOpa
BEPHOTO PEIICHUS,

YMETh OILICHWBATh PUCKH M CBOEBPEMEHHO IPUHUMATh PEIICHHS IO KX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI M ApryMEHTBI JAPYTUX IpPU AHAIU3E PE3YJIbTaTOB
JIESATCIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA,

MIPUHUMATh MOTHUBBI M ApryMEHTBI JAPYTMX IPU AHAIU3E PE3YJIbTaTOB
JICATEIILHOCTH,

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA OLIUOKH.

B mpouecce AOCTHKEHHUS JTUYHOCTHBIX PE3YJIHTATOB OCBOCHHUS MPOrpaMMBI IO
¢u3nke U1 ypOBHA CpeaHero ooOmero oOpa3oBaHUA Yy 00y4aroluxcs

COBEPIICHCTBYETCS AMOIMOHAIILHBIN HUHTEJUJIEKT, penoJiaratomui
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HaHMs,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TMOHUMAaTh  CBOE

AMOLIMOHAJIBHOE COCTOSIHUE, BUAETh HAMPABICHUS Pa3BUTHSI COOCTBEHHOMN
AMOLIMOHAJIEHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBaHUs, BKJIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEIEHUE, CIOCOOHOCTh AJANTHPOBATHCA K
HYMOLIMOHANBHBIM U3MEHEHUSIM U TPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOIIEH CTpEeMIIEHUE K JOCTH)KEHUIO LENH
U ycrexy, ONTHUMH3M, THUUATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOIA U3
CBOHMX BO3MOKHOCTEH;

SMIATHM, BKJIKOYAIOIIEH CIIOCOOHOCTh IMOHMMAaTh 3MOLMOHAIBHOE
COCTOSIHME JPYIMX, YYMTBIBaTh €ro IpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M COIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh  BBICTPAaMBAThH
OTHOIIEHUSI C JAPYTUMH JIIOJbMH, 3a00TUTHCS, MPOSIBISTH HHTEPEC U
paspeniatb KOHQIUKTHI.

IMPEAMETHBIE PE3YJIBTATDI



K xonmy oOydenuss B 10 knacce mipeIMETHBIE pe3yibTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHHI:

MOHUMATh POJib  (U3UKA B  SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COIMAIbHOW M JITHUYECKOM cdepax eqaTelbHOCTH
4eJioBeKa, POJib U MECTO (PM3MKU B COBPEMEHHOM HAayYHOW KapTHHE MHUpA,
3HAUYEHUE OIMCATENIbHOM, CHUCTEMAaTU3UPYIOIIEH, OOBSCHUTEIBHOU U
MPOTHOCTUYECKON  (PyHKIMNA  (U3MYECKOM TEOpUHM —  MEXaHUKH,
MOJIEKYJIIPHON (U3UKU M TEPMOIAUHAMHUKH, POJIb (U3HUYECKOM TEOPHH B
dbopMHUpPOBaHUHM MIPEACTABICHHUMN O (PU3UIECKON KaPTHHE MHPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoAened (U3MdYeckux Ten U
MPOLIECCOB (SIBJICHUI): HHEpIUajbHas CUCTeMa OTcU€Ta, aOCOJIOTHO
TBEpIOE TEJI0, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JBHXKECHHE,
CBOOOTHOE TmaaeHue, abCONIOTHO ympyras aedopMaius, aOCOIIOTHO
yapyroe v abCOIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIAKOCTH
U TBEPAOro (KPUCTAITMYECKOI0) TeNa, UACabHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOAHOE 3JIEKTPUUECKOE TOJIE;

pazniuyath YCIOBHUSL (TpaHUIlbl, O0JACTH) MPUMEHUMOCTH (PUIUUYECKUX
3aKOHOB, MOHMMAaTh BCEOONMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh HCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHITH MEXAaHUYECKHE TIPOLIECCHl W  SIBJICHMUS,
UCIIOJIB3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO JBM)KEHUS, (POPMysIbl KUHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3zoBanus [amumess AJis CKOPOCTH U TepeMeleHus,
3akoHbl HplOTOHa, TmpUHUMO OTHOCUTENbHOCTH [anmmies, 3aKkoH
BCEMUPHOTO TATOTEHUSI, 3aKOHBI COXPAHEHUSI UMITyJIbCa U MEXaHUYECKOU
SHEPIruM, CBSI3b PAOOTHI CHUJIBI C U3MEHEHHUEM MEXaHWYECKOW JHEpPruu,
YCIOBUSL pAaBHOBECHS TBEPIOro Tena), NOPU OSTOM HCHOJb30BaTh
MaTEeMaTUYECKOe BBIPAKEHHE 3aKOHOB, YKa3bIBATh yCJIOBUS
MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anunes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbCa U
MEXaHUYECKON PHEPTUH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

aHAJTU3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLIECCHI U SIBICHUS, UCTOJIb3Ys
ocHoBHble mnojoxkeHuss MKT u 3akoHbl MoJieKynsipHOM (U3UKH U
TEPMOJMHAMHUKY (CBSI3b JIABJICHMS] HWJEAIBHOTO Ta3a CoO CpeaHeH
KUHETUYECKOW JHEpPruer TEIUIOBOrO JBHXKEHUS W KOHILIEHTpPALMEHd €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPbl BEIIECTBA CO CpPEIHEH KUHETHYECKOM
SHEPruer TErIOBOro JBUKEHHUS €r0 YacCTHIl, CBS3b JABJICHUS UIEATBHOTO
raza C KOHUEHTpPAalUHUEW MOJIEKYJl M €ro TEMIIEpaTypoil, ypaBHEHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpaHEHUsl SHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BATH
MaTeMaTH4YECKOE BBIDAXKEHNE  3aKOHOB, YKa3bIBATh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUsI MenaeneeBa—Knanenpona;

aHAJIM3UPOBaTh M OOBSCHATH INIEKTPUUYECKUE SIBICHMS, HCIOJIB3YS
OCHOBHBIE ITOJIOKEHUS W 3aKOHBI 3JEKTPOJWHAMUKHU (3aKOH COXPaHEHHUS
IIEKTPUYECKOTO 3apsna, 3aKOH Kyiona, MTOTEHIHAIBHOCTD
AIEKTPOCTATUYECKOTO MOJIA, NPUHLHUI CYNEPIO3ZULIUN DIEKTPUUYECKHUX
IIOJIEN, TIPHM OTOM YyKas3blBas YCIJIOBHsS IPUMEHHUMOCTH 3akoHa Kyiiona, a
TaK)K€ MPAKTUYECKH BAXKHBIE COOTHOILIEHUWs: 3aKOHbI OMa i ydacTka
Henu W JJid 3aMKHYTOM JJIEKTpUYECKOW uenu, 3akoH Jlxoynsa—JleHua,
npasuia Kupxroda, 3akonst dapazes s 31€KTponn3a);

ONHUCHIBaTh (PU3MYECKHE MPOLECChl U SIBICHUSA, HCIOIb3Ys BEIUUYHMHBIL:
IIEpEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIA U CUCTEMBI TEN, CUIIA,
MOMEHT CWJIBI, JaBJEHWE, NOTCHUUAJIbHAS DJHEPIUsl, KUHETHYECKAas
DHEpPrusi, MEXaHUYeCKas SHeprus, padoTa CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSKECTH, CUjla YIPYTrOCTH, CHJIAa TPEHUsS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3emi€il BOIM3M €€ NOBEPXHOCTH,
HEprus ymnpyro gedopmanuu MpPYKUHBL, KOJIMYECTBO TEIJIOTHI,
abcoytoTHasl TeMIieparypa Teia, padoTa B TEpMOJMHAMUKE, BHYTPEHHSSA
SHEpPrusl WUACAIBHOTO OJHOATOMHOIO Ta3za, paboTa HACATbHOrO Tasa,
OTHOCHUTENBbHASA BIAXHOCTh Bo3ayxa, KIIJ waeansHOro TtenmoBoro
JBUTATEIIA; JIEKTPUUECKOE MOJIE, HAIPSHKEHHOCTD JIEKTPUYECKOTO MOJIs,
HaIpsDKEHHOCTh  IIOJISL TOYEYHOI'O 3apsija WM 3apspKeHHOro 1apa B
BAKYyME W B JUDJEKTPUKE, MOTEHIHMAT 3JIEKTPOCTATHYECKOIO IIOJI,
Pa3HOCTh  MOTEHLMAIOB, JJEKTPOABWKyLas CUja, CWIa  TOKa,
HalpsKEHUE, MOIIHOCTh TOKA, OJJIEKTpUYecKas €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COIPOTHUBIICHHE Yy4YacTKa LENU C IOCIEA0BATEIbHBIM U
[IapaJuIeJIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS DJICKTPUUECKOTO MOJIA
KOHJICHCATOPa;

OOBSCHATH  OCOOEHHOCTH  NpPOTEKaHUs  (U3NYECKUX  SBIICHUIL:
MEXaHUYECKOE JIBHJKCHHE, TEIUIOBOE JIBM)KCHHME 4YacTHL[ BEIIECTBa,
TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE JBIKEHUE, AU(PQY3usi, HCIapeHue,
KUIIEHNE W KOHJEHCALMS, IIJIABJICHHE U KPUCTAJUIN3ALMs, HAIPaBJIECHHOCTh
TEIJIONEPENauH, MIEKTPU3ALUs TeJl, SKBUIIOTEHIUAIBHOCTh ITOBEPXHOCTH
3apsKEHHOTO IIPOBOIHUKA,

MPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMYUHBI OT
IPYrol C  HCIOJb30BAaHUEM  NPSAMBIX  HM3MEPEHHUH, IIPU  3TOM
KOHCTPYUpPOBaTh YCTaHOBKY, (DPUKCHpPOBAaTh pPE3yJbTaThl IOJYyYEHHOU
3aBUCUMOCTH (U3WYECKUX BEJIMYMH B BUAE TIpapuKoB C Y4ETOM



a0COJIFOTHBIX MOTPEUTHOCTEN U3MEPEHHUI, 1eJIaTh BBIBOBI IO pe3yibTaTaM
UCCJIEI0BAHNUS;

MPOBOAUTh KOCBEHHbIC H3MEpEHMs] (U3UUYECKUX BEIWYUH, MPU ITOM
BBIOMPATh ONTUMAIBHBIA METOJI U3MEPEHHs, OLICHUBATh a0CONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH PSMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOAUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHONW TUIOTE3bI: TIIIaHUPOBATh
HKCIIEPUMEHT, COOMPaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIyYECHHbIE pE3yJIbTaThl U JI€JIaTh BBIBOJ O CTaTyce€ NPEIJIOKEHHOU
TUIIOTE3bL;

coOJiro1aTh MpaBuiia OE30MacHOr0 TPy/la MpU MPOBEACHUU UCCIIEI0BaHUN
B paMKax Yy4YeOHOro DJKCIIEpUMEHTa, MpakKTUKyMa U  y4eOHO-
HCCIIEIOBATENIbCKOM W TPOEKTHOM JEATEIIbBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYIOBAHUS;

pemiaTe pacy€THBIE 3aJayd C SIBHO 33JaHHOW W HESIBHO 3aJaHHOU
bu3nUecKkol MO/ENbI0: Ha OCHOBAHWU aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKOW MOJENH, OTBEYAIIIeH TpeOOBaHUSM 3aJayH,
NPUMEHATh  (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJaThl
bu3MYeCKUX TEOpUN MpPHU HCMOJB30BAHUM MATEMAaTUYECKUX METO0B
pelIeHus 3a/1a4, MPOBOJUTh PACUYETHl HA OCHOBAHUH MMEIOIIUXCS JAHHBIX,
aHaJIU3UPOBaTh PE3yJNbTaThl U KOPPEKTHUPOBATh METOAbl PEIICHUS C
Y4ETOM MOJIYYEHHBIX PE3yJIbTaTOB;

pemarb KadecTBEHHbIE 3afaud, TpeOylolue NPUMEHEHUs 3HAHWM U3
pa3HbBIX pa3aeioB Kypca (PU3UKH, a TAKKE UHTETpalliy 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAyYHOTO IIMKJIa: BBICTPAaUBATh JIOTHYECKYIO
LEMOYKY pacCyXI€HUI C ONOPO HAa N3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3NYeCcKue SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ui OOBSCHEHUS OCHOBHBIX
MPUHLIUANOB PadOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJOTMYECKHUX ITPOLIECCOB;

NPUBOAUTH MPUMEPHI BKIAJa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, B OOBSCHEHHUE IPOIIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUN;

aHaJU3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MPOU3BOICTBEHHOMN
JESATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU TMPOLECCaMU, C
MO3ULIMN IKOJIOTUYECKON 0€30MaCHOCTH, MPECTABICHUN O pallMOHATILHOM
NPUPOJONOIB30BAHUH, & TAKXKE Pa3yMHOM HCIIOIb30BAHUU JTOCTUKEHUHN
HAYKM ¥ TEXHOJIOTHUM [UId JAJIBHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOTO
0O0IIIECTBA;



MPUMEHSATh Pa3IMYHBIE CIIOCOOBI paboThl ¢ MHMOpMaIel (HU3UIECKOTOo
COJIEp)KaHUSI C MCIOJIb30BAHUEM COBPEMEHHBIX HMH(MOPMALMOHHBIX
TEXHOJIOTUM, MPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbBIE
TEXHOJIOTUM JUIsl TIOMCKA, NEepepadOTKM M TpEeAbsIBICHUS Y4eOHOU U
HAy4HO-TIOMYJISIPHONM MH(OpMAIUK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIITU
uH(popManuu, MOITYYEHHOM W3 pa3IM4YHbIX HCTOYHUKOB, KPUTHYECKH
aHaNM3UMpOBaTh  MOJIydyaeMyl0  HWH(OpManui W OIEHUBaTh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOLIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHWKA HH(POPMAIINH;

HPOSIBIISIT OpraHu3allOHHbIE U M03HABATEIbHBIE yYMEHUS
CaMOCTOSATENILHOTO ~ NPUOOPETeHHs] HOBBIX 3HAHUW B Ipoliecce
BBITNIOJTHEHUSI IPOEKTHBIX U YU€OHO-UCCIIEIOBATENbCKUX padoT;

paboTath B TIpylIe C HCIOJHEHUEM pa3JIMYHBIX COLMUAJIBHBIX pOJIEH,
IJIaHUPOBATH PAa0OTy TPYMIbl, PALIMOHAIBHO PACIPEACIIATh AEATEIbHOCTD
B HECTAHJIAPTHBIX CUTYyalMsIX, aJE€KBATHO OIIEHUBATh BKJIaJ KaXIOro U3
YYaCTHHKOB TPYIIIBI B pEIICHUE PacCMAaTPUBAEMO MTPOOITIEMBI;

NPOSIBJISITh MOTUBALIMIO K Oyayiel mpodeccHoHaIbHON 1E€ATENIbHOCTH 110
CHENHUATBHOCTIM (DPU3UKO-TEXHUUECKOTO MPOpUIISL.

K koniy oOyuenust B 11 knacce mpeaMeTHbIE pe3yJbTaThl Ha YTIyOJIEHHOM
YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YyYAIOIIUXCS YMEHU:

MIOHUMATh POJb (U3UKH B OKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIMATBHON M 3TUUYECKOU cdepax ACATEIHPHOCTH YeJIOBEKa, POJIb U MECTO
(GU3UKM B COBPEMEHHOW Hay4YHOW KapTUHE MHUpA, POJIb aCTPOHOMHUH B
MPAKTUYECKOM  JEATEIbHOCTH 4YeJOBE€Ka M JAJIbHEHIIEM Hay4HO-
TEXHUYECKOM PA3BUTHHU, 3HAYEHUE OIUCATEIIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENIFHOM W MPOrHOCTHYECKON (YHKIMI (PU3UUECKOW TEOpUH —
ANEKTPOANHAMHUKH, CIEHHAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOU
busuku, poib (puznyeckoil Teopurd B (GOPMUPOBAHUU MPEACTABICHUN O
bu3ndecKo KapTHHE MHUpPA, MECTO (PU3MUECKOW KapTHHBI MUpa B 00IIEM
PAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O TPUPOJE;
paziuyaTth YCJIOBUS TMPUMEHUMOCTH MoOJenell (U3MUeckux Tel u
MPOIIECCOB  (SIBJICHMIT): OJHOPOJHOE HJIEKTPUUECKOE U  OJHOPOJTHOE
MarHuTHOE TOJIsI, TApMOHUYECKUE KOJIeOaHusI, MAaTEMaTUYECKUN MasITHUK,
WJICUTbHBIN TPYKUHHBIA MasTHUK, TAPMOHUYECKHAE BOJHBI, HUJCATbHBIN
KoJie0aTenbHbIA KOHTYp, TOHKAs JIMH3a, MOJIEJIEH aToMa, aTOMHOIO sJipa U
KBaHTOBOM MOJIC/IU CBETA;

paznuyaTh ycioBusl (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (DU3UISCKUX
3aKOHOB, MOHMMAaTh BCEOOIMI XxapakTep (yHIaMEHTAJIbHBIX 3aKOHOB W
OTPaHUYECHHOCTh HUCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIC MPOIECCH U SIBJICHHS,
UCIIONB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAUHAMUKH U
CIEUMAIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpPaHCHUS
ANEKTPUYECKOro 3apsiga, cuia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKUMHM, 1mpaBwio Jlenma, cBsa3zp  DOJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJICKTPUUYECKOM IIeMh CO CKOPOCTHIO
W3MEHEHHMS  CHJIBI  TOKa,  TOCTYyJIaThl  CHEIMaJbHOM  TEOpHUHU
OTHOCUTEIBLHOCTH DUHIITEHHA);

aHATM3UPOBATh U OOBIICHATH KBAHTOBBIE MIPOIIECCHI U SIBJICHHS, UCIIOJIB3Y I
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
dotordpdexra, mnepBbli U BTOpoM mocTynarsl bopa, mnpuHUUDN
COOTHOINICHHS HeompeaenéHHocTel ['elizeHOepra, 3aKOHBI COXpPaHEHUS
3apsiIOBOTO M MAacCOBOT'0 YHCENI U DHEPTUU B SJICPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO paciaja);

ONMKCHIBATh (PUBNYECKHUE TMPOLIECCHl U SBJICHUS, HCIOJb3YysS BEIMYUHBI:
HaINpsKEHHOCTh AJIEKTPUUYECKOTO MOJISA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MOJsl, PA3HOCTh TMOTEHIHANIOB, DJIEKTPOJBWKYINAS CUJA, WHIYKIUS
MarHUTHOTO IOJIsi, MarHUTHBIM MOTOK, cujia AmIepa, UHIAYKTUBHOCTb,
ANEKTPOABMKYIIAsl CUJIA CAMOMHIYKIHWHM, B3HEPrus MArHUTHOTO MO
MPOBOAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
SHEPrusi MOKOS CBOOOJHOW YACTHUIbI, SHEPrusi WM UMMOYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsJl sAJipa, SHEPTUsl CBA3M S/Ipa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3WYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHTYKIIUSI, CAMOWHTYKIIUS, PE30HAHC, HHTEPPEPECHITHS
BOJH, Judpakius, JTUCIEpCUsi, TMOJHOE BHYTPEHHEE OTpa)KEHUe,
dbotoanekTpuueckuii 3hdext (dhororddexrt), ampda- u Oera-pacnaabi
anep, raMMa-usiydeHue sjep, (QpU3ndecKue TPUHIUIBI CHEKTPaIbHOTO
aHanu3a u paboThI Ja3epa;

OMpENEIIATh HAMPABICHUE HHAYKIMM MArHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3/JaBAEMOE INIOCKUM 3€pPKajioM, TOHKOM JIMH30M,
U PACCUUTHIBATH €T0 XapPAKTEPUCTUKH;

MPUMEHAThL OCHOBOIIOJIArarolie acTPOHOMUYECKUE TOHSTHUS, TEOPUH U
3aKOHBI JJIA aHaidu3a M OOBACHEHHS  (PU3UYECKUX  MPOIECCOB,
MPOUCXOSIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEXKIaJaKTUYECKOU
cpeje; ABUKEHUsI HEOECHBIX TeJl, IBOJIIOIUU 3BE3/] U BeeneHHoi;
MPOBOAUTh HCCJIEAOBAaHUE 3aBUCUMOCTEM (PU3NUECKUX BEIUMYUH C
UCIIOJb30BAaHUEM TMPSIMBIX HW3MEPEHUN, IMpPU OSTOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCUPOBaTh PpPe3yJdbTaThl MOJTYYEHHOM 3aBUCHMOCTH



bu3ndecKkux BeTMYMH B BHUAC TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  W3MEPEHMi, JelaTh  BbIBOABI IO  pe3yibTaTam
UCCJIeI0BAHNS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3UYECKUX BEITUYHH, IMPU STOM
BbIOMpaTh ONTUMAJBHBIA METOJ| M3MEPEHUs, OLICHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH MPSAMbBIX U KOCBEHHBIX U3MEPEHUIA;
MPOBOJIUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIU3UPOBATh
MOJIyYEHHBIE pEe3yJbTaThl WU J€JaThb BBIBOJ O CTaTyce MPEeII0KEHHON
TUIOTE3BI;

OMMUCHIBATh METO/IbI IOJIYYEHHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;
co0uro1aTh mpaBmiia 6€30MacHOTO Tpyia IPU MPOBEIECHUHN HCCIEA0BaHUN
B paMKax yd4eOHOro OKCIEpPUMEHTa, MpakTUKymMa U  y4eOHo-
HCCIIEIOBATEIIbCKOM M IPOEKTHOM JEATENBHOCTH C HCIIOJb30BAHUEM
U3MEPUTENLHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pYAOBAHMUS;

pemarb pacyéTHhIE 3aJadyd C SBHO 3aJaHHOM W HESBHO 3alaHHOU
(u3MYEeCKON MOJIENbI0: HAa OCHOBAaHWM aHalU3a YCIOBUSA BBIOMPATH
bu3znyeckue MoJenau, OTBeyaroue TpeOOBaHUSAM 3aJayd, MNPUMEHSThH
bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYNaThl (PU3NYECKUX TEOpUi
IPU HUCIOJB30BAHUM MAaTEMaTHYECKUX METOJOB pEIICHHs  3ajad,
MPOBOJUTH PAacU€Thl HA OCHOBAHWH MMEIOIIMXCA JAaHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/bl PEIICHUS C YUYETOM MOIYYEHHBIX
pE3yNbTATOB;

pelaTh KayecTBEHHbIE 3aJaud, TpeOylollre MNPUMEHEHHs] 3HAHUW U3
pa3HBIX pa3feinoB Kypca (PU3UKH, a TaKKe WHTErpaliil 3HAHUW U3 IPYTHX
NPEJAMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYy AEHUN C OOPON Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UIECKUE SIBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHHS OCHOBHBIX
MPUHIMIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

OPUBOIUTH TMPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAyKH, B OOBSCHEHHUE IPOIIECCOB OKPYKAIOILIETO
MHpAa, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLICHUBATh MOCIEICTBUS OBITOBOM M IPOM3BOACTBEHHON
NEeATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (PU3MYECKHMMHU NPOLECCaMH, C
MO3ULIMNA 3KOJIOTMYECKON 0€30MaCHOCTH, MPEACTABIECHUN O pallMOHATIBHOM
MIPUPOJIOIIOIB30BAaHUH, & TAKXKE PA3yMHOM HCIIOJIb30BAHUM JOCTUKEHUN



HAyKd M TEXHOJOTMM JUIsi JaNbHEWIIEro pa3BUTHUS YEIOBEYECKOTO
0OIIIEeCTBA;

NPUMEHSATh pa3IMyHble cocoObl padboThl ¢ MH(popManuend (HU3NIECKOro
COJIep)KaHUsI C MCIOJIb30BAaHHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX
TEXHOJOTHM, IpU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OpPMAIOHHBIE
TEXHOJIOTUM JUIsl TOMCKA, NEepepadOTKM M TpEeAbsSBICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON WH(DOpPMAIMK, CTPYKTYPUPOBAHUS M UHTEPIIPETALINN
uH(pOpMalLlMK, MOJYYEHHONM U3 Ppa3IuYHbIX HCTOYHUKOB, KPUTHUECKU
aHaJIM3UpOBaTh  MOJy4yaeMyl0  HMHPOpPMAIMI0 U  OLICHHUBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJKM3a UCTOYHMKA UH(POPMALINH;

HPOSIBIISATH OpraHU3alMOHHbIE U [O3HABaTEJIbHbIC YMEHHUS
CaMOCTOSAATEJILHOTO ~ NPHUOOPETEHMs] HOBBIX 3HAHUW B Ipolecce
BBIIIOJIHEHHUSI IPOEKTHBIX U Y4eOHO-UCCIIEI0BATEIBCKUX PadOT;

paboTaTth B TpyHIe C HCIOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
MJIAaHUPOBATH PA0OTY TPYMIbI, PAIIMOHATIBLHO PACIPEACIATh NEATeIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJ€KBaTHO OIIEHWBATH BKJIAJ KaXJOTrO U3
YYaCTHUKOB TPYTIIBI B PEHICHHE PACCMATPUBAEMO MPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyayiied npodeccuoHaIbHOM AeATeIbHOCTH 110
CHEIUATBHOCTIM (GUZUKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHuUe pa3iesioB U TeM (ungposbie)
Kontpoabubie | IlpakTuyeckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTejIbHbIE
padoThbI padoTsI
pecypchbl
Pasznen 1. HAYYHBIW METO/ ITO3HAHWS ITPUPO/IbI
1.1 Hayu4Hb1if MeTo/T TO3HAHUS TIPUPO,TBI 6 0 0
Hroro no pazneny 6
Pazgen 2. MEXAHUKA
2.1 Kunemartnka 10 1 0
2.2 JluHamuka 10 0 0
2.3 Craruka TBEpAOro TENIa 5 1 0
24 3aKOHBI COXPAHEHHUS B MEXaHUKE 10 1 0
Htoro mo pazneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHUECKON TEOPUH 15 0
3.2 Tepmonunamuka. TenaoBble MalIMHbI 20 0
33 ArperatHbie cocTosiHUS BemecTBa. Da3oBbie 14 1 0
TIEPEXOIbI
Hroro no pazneny 49
Paznen 4. DJIEKTPOAUHAMUKA
4.1 DJIEeKTpUYECKOe MoJIe 24 0
4.2 IToCTOSHHBIN NEKTPUYECKUI TOK 24 0




4.3 Toku B pa3nmu4aHBIX cpeax 6 0
Hroro no pazneny 54
Pazzen 5. PUSHUECKUNA IPAKTUKYM

5.1 OusnvecKkuil NpakTUKyM 16 16
Hroro no pazneny 16
PeszepBHOE Bpems 10 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB H TeM nugpoBbIe
Ne n/m P Konrpoabubie | IIpakTuyeckue (1upp )
MpOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
1.1 MaruautHoe mose 14
1.2 DNeKTpOMarHUTHAS WHIYKIIHS 13 1
Hroro no pazgeny 27
Pazgen 2. KOJIEBAHUS U BOJIHBI
2.1 Mexannueckre KoeOaHus 10
2.2 DJIEeKTpOMarHUTHbIC KOJIeOaHuUs 15
93 MexaHWUeCKUe B AIEKTPOMArHUTHBIC 10 1
BOJTHBI
24 Ontuka 25 1
Hroro no pazueny 60

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcnoBbel CTO 5) 1
Hroro no pazueny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOM Ayanu3m 15

4.2 ®dusuka aToma 5

43 dwu3uKa aTOMHOTO S7pa U JIEMEHTAPHBIX 5

YaCTHI]




Uroro no pazgeny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJIeMEHTBI aCTPOHOMHUU U aCTPOPHU3UKH 12
Wroro no pazueny 12
Pa3zaen 6. PU3NYECKUMN MPAKTUKYM
6.1 Du3nUECKUil MPaKTUKYM 16 16
Hroro mo pazneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHHUE
CucreMmaruzanys 1 00001eHne
21 MIPEIMETHOTO COJICPIKAHUS U OTIBITA 15
JeSITETLHOCTH, IPUOOPETEHHOTO TIPU
u3ydeHun kypcea ¢pusuku 10 — 11 kiaccos
Hroro no pazueny 15
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16







HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KVIACC
KosinvecTBO yacon JIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero U3yYeHHs oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
®dusuka — pyHgamMeHTanpHas HayKa O
1 1 0 0
IpUpoIe 04.09.2023
HayuHblii METOT TO3HAHUS U METOBI
2 . 1 0 0
UCCIIeIOBAaHUS (PU3MUECKUX SBICHUI 05.09.2023
DKCIEPUMEHT U TEOPHS B MPOIIECCE
3 [o3HaHusg npupoasl. HaOmogenve u 1 0 0
pup 06.09.2023
9KCIIEPUMEHT B (pu3mKe
4 Crioco0bI u3MepeHus GU3NYECKUX BETUUYNH 1 0 0
petis § 07.09.2023
AOcCooTHAasT U OTHOCUTEJILHAS
5 MOTPEITHOCTH U3MEPEHUH (PU3HMUESCKUX 1 0 0
P penit ¢ 07.09.2023
BEJINYUH
MopenupoBanue B pusuke. Poias u mecto
6 ¢bu3uku B GopMUpPOBAaHUU COBPEMEHHOM 1 0 0
HAy4HOU KapTUHBI MUpPA, B TPAKTUYECKON 11.09.2023
NEATEILHOCTH JII0JICH
MexaHundueckoe aBmkeHue. CucreMa
7 orcueta. OTHOCUTENBLHOCTD 1 0 0
MeXaHU4YeCcKoro aBrxkeHus. [lpamas u 12.09.2023
oOpaTHas 3a/1a4il MEXaHUKHU
8 Pannyc-BekTop MaTepraIbHON TOYKH, €TO 1 0 0




MIPOEKIMN HAa OCU KoopAuHaT. TpaekTopus.
[Tepememenue. Cxopocts. X npoexuuu
Ha OCH KOOpAMHAT

13.09.2023

PaBHOMEpHOE MPSIMOTMHENHHOE IBUKEHHE.
['paduueckoe omcaHne paBHOMEPHOTO
Hp?[MOJIHHeﬁHOFO JABMKCHUSA

14.09.2023

10

CrnosxeHue nepeMeIeHnii U CKOPOCTEH.
Pemnrenue 3agau

14.09.2023

11

HepaBnomepHoe neuxenne. MrooBeHHas
CKOpOCTh. Y ckopenue. [Ipsamonnaeitnoe
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM

18.09.2023

12

I'paduueckoe onrcanre NMpIMOIMHEHHOTO
ABWKCHUA C TIOCTOAHHBIM YCKOPCHUCM

19.09.2023

13

CBoboaHoe nasieHue. Y CKopeHue
CBOOOHOIO MaJieHusl. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU U UX rpaduku

20.09.2023

14

JIBr>keHue Tela, OpOIIEHHOTO MO YIJIOM K
TOPU30HTY

21.09.2023

15

KpuBonuneiinoe nBuxeHue. J[BrkeHue 1no
OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs
ckopocTtb. [lepuon u yacrora.
LleHTpOCTpEMHUTENBHOE U TIOJTHOE
YCKOpEHHUe

21.09.2023

16

KonTponbHas pabora o teme
"Kunemartuka"

25.09.2023

17

[Tepsriif 3akoH HetoToHa. MHEpinanbHbIe
cuctemsbl orcuéra. [IpunHiun

26.09.2023




OTHOCHUTEIBHOCTH [ anmies.
HewnnepruumanpHbie cuCTEMBI OTCUETA

Cuna. PaBHoelicTBYIOIIAsA cuia. Bropoit

18 3akoH Herotona. Macca 27.09.2023
19 B3aumoperictue Ten. Tpetuit 3aKkoH
HrroToHa 28.09.2023
20 [Tpunun cyneprno3uiuu cui. Pemenue
3a/1a4 Ha IpUMEHeHne 3aKk0oHOB HproToHa 28.09.2023
3aKOH BCEMUPHOTO TATOTEHHSI.
21 3KBI/IB8.H?HTHOCTB rpaBUTALMOHHON U 02.10.2023
WHEPTHON MacChl
99 Cuna TSOKeCTH B YCKOPEeHHEe CBOOOTHOTO
MaJIcHus 03.10.2023
JIBr>keHre HeOECHBIX TE H UX
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
Kocz]mqecxaﬂ CKOp(}),CTB. 3aKOHI)f Kemuepa 04.10.2023
24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 05.10.2023
Cuna tpenus. [Ipupoaa u BUnbI cui
25 Tpﬁ'I'HI/ISI. JIBIOKEHUE B KUIKOCTH U Ta3e ¢ 05.10.2023
Y4ETOM CHIIBI CONIPOTHBIICHUS CPEJIbI
26 JaBnenue. I'mapocTaTiyeckoe J1aBlIcHUE.
Cuna Apxumesna 09.10.2023
AGCOIIIOTHO TBEPI0€ TEIO.
27 IToctynaTenbHOE U BpalaTeabHOE 10.10.2023
JBHKCHHE TBEPIOTO Tea
28 MOMEHT CUJIbI OTHOCUTEILHO OCH
BpauieHus. [1nedo cumbl 11.10.2023




29

CrnosxeHue cuil, NPUIOKEHHBIX K TBEPAOMY
teiy. LleHTp TskecTu Tena. Y cinoBus
paBHOBeCHsI TBEPIOTo Tena. Busl
paBHOBECHS

12.10.2023

30

Pemenue 3amau

12.10.2023

31

Konrponsnas padora no teme "/[unamuxka.
Cratuka tBepaoro tena'

16.10.2023

32

NMiynsc MmaTepuabHON TOYKH, CUCTEMBI
MaTepuanabHbIX Touek. LlenTp Macc
CUCTEMBI MaTEPUANIBHBIX TOYEK. Teopema o
IBUKCHHUH LIEHTPa Macc

17.10.2023

33

I/IMHYJ'II)C CUJIBI 1 USMCHCHUC UMITYJIbCa
Tena. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeakTuBHOE BHXKEHUE

18.10.2023

34

MoMeHT uMnysbca MaTepUaIbHOW TOUKH.
[IpencraBnenue 0 COXpaHEHMU MOMEHTA
HUMITYJIbCa B ICHTPAJIBHBIX MMOJIAX

19.10.2023

35

Pemenue 3amau

19.10.2023

36

PaGora cuibl Ha MaOM U HA KOHEYHOM
nepememnienuu. ['padpuueckoe
MpeICTaBIICHHE Pa0OThI CHIIBI. MOIIIHOCTD
CHUTBI

23.10.2023

37

Kunernueckas sueprus. Teopema 06
U3MEHECHUN KHHETHYECKOU SHCPIrun
MaTepHUanbHON TOUKH

24.10.2023

38

HOTGHHI/I&J’IBHLIG 1 HEIIOTCHIIUMAJIbHBIC




cwisl. [TorennmansHaas sneprusa. Bropas
KOCMHUYECKasi CKOPOCTh

25.10.2023

TpebeI KOCMHUYCCKast CKOPOCTb. CBs3p
pa6OTbI HCTIOTCHIUAJIBHBIX CHII C

39 M3MEHEHHEM MEeXaHHMUECKOW YHEPTUU 96.10.2023
CHCTEMBI TeJl. 3aKOH COXpPaHEHUS
MEXaHUYECKOU YHEPIrUU
VYnpyrue u Heynpyrue CTOJIKHOBEHHMS.
40 % b i
paBHeHUe bepHysun a1 uaeanbHon 96.10.2023
KHUJIKOCTH
41 KonrposbHas padora o Teme "3aKoHsbI
COXpaHEHHUs B MEXaHHUKe" 06.11.2023
Pa3BuTune npeacraBieHuid 0 mpupoe
42 . MKT.
Teru10Thl. OCHOBHBIE TIOJIOKESHUS 07.11.2023
Huddyzus. BpoyHoBckoe ABHKEHHE
Ctpoenue ra3000pa3HbIX, XXUIKUX U
4 . X
3 TBEPJIBIX Tven apakTep JBWKCHUS U 08.11.2023
B3aMMOJICHCTBHS YaCTHI] BELECTBA
Macca u pazmepbl MOJIEKYJI (AaTOMOB).
44 KonngectBo Bemectsa. IlocTosHHas 09.11.2023
ABoraapo
45 Temneparypa. TennoBoe paBHOBECHE.
[Ixana [enbcus 09.11.2023
46 Pemenue 3amau 13.11.2023
47 " iras. I’
JealbHbIN Ta3. ['a30BbIe 3aKOHBI 14.11.2023
48 VYpaBuenne Menneneesa-Kitaneiipona.




Pemnrenue 3agau

15.11.2023

49

AOcoroTHas Temneparypa. 3akoH
JanpTOHa

16.11.2023

50

M3omporieccsl B UCaIEHOM rase ¢
IIOCTOSAHHBIM KOJIMYCCTBOM BCIIIECCTBA

16.11.2023

51

I'pacduueckoe npeacraBieHue
M30TIPOIIECCOB: U30TepMa, U30X0Pa,
n3zobapa

20.11.2023

52

OcHoBHoe ypaBHeHue MKT

21.11.2023

53

Pemenue 3amau

22.11.2023

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpPEHEN
KWHETUYECKOW HEPruel MOCTynaTeIbHOTO
TETUTOBOTO JABFKEHHUSI €€ YaCTHII

23.11.2023

55

O0001IeHHE U CUCTEMATU3ALMS 3HAHUHN 110
TeMe "OcuoBsl MKT"

23.11.2023

56

Kontponbhas pabota o teme "OCHOBBI
MKT"

27.11.2023

57

TepmoanHamuyeckas cucreMa. 3alaHue
BHEIHUX ycnoBui 1uist T/l cucteMsl.
Buemnue u BHyTpeHHUE MapaMETPBhI.
[Tapametpsr T/l cucTemMbl Kak cpeaHue
3HAYCHUS BEIIMYMH, OIUCHIBAIONINX ¢€ Ha
MHUKPOCKOITUYECKOM YPOBHE

28.11.2023

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBosnbHas penakcanus T[]

29.11.2023




CHCTEMBI K TEIJIOBOMY PaBHOBECHIO

59

Moaenb UaealLHOTO Ta3a B
TepMOJANHAMUKE. Y CIIOBUSI IPUMEHUMOCTH
3TOU MOJEIIN

30.11.2023

60

VYpaBuenne Menneneesa-Kianeiipona u
BBIPAKCHUE JUUI1 BHYTPEHHEN YHEPTUU

30.11.2023

61

BripaxkeHnue nist BHyTpeHHEH SHepruu
OJIHOATOMHOTO MJI€aTbHOI'O Ta3a.
KBasucrarnueckue u HecTaTHUECKUE
IIPOLIECCHI

04.12.2023

62

DnemeHTapHas paboTa B TEPMOIMHAMHUKE.
Brruucnenue paboTsl 1o rpaduxy
npoiiecca Ha pV-auarpamMmme

05.12.2023

63

Tennonepenaya Kak cocod U3MEHEHUS
BHyTpeHHel sneprun T/l cuctemsl 6e3
COBepILEHUs pabOThI

06.12.2023

64

KonBeknus, TenaonpoBoAHOCTb,
U3JIy4YeHHUE

07.12.2023

65

KonnuectBo Temnotel. TemmoéMKocTh Tena.
VY nenpHas U MOJIIpHAS TETNIOEMKOCTH
BELIECTBA. Y IebHAsl TEIJIOTA CTOPAaHUs
TOIUIMBA

07.12.2023

66

PacuéT KonnuecTBa TEIIOTHI pu
TEILIoNEpeaaduec

11.12.2023

67

[TonsiTre 06 aquadbaTHOM mporecce.
[IepBblii 3aKOH TEPMOIMHAMUKHU

12.12.2023

68

KonngecTBo TeIoTsl ¥ paboTta Kak Mepsl
M3MEHEHUs BHyTpeHHel sHeprun T /]

13.12.2023




CHUCTEMBI

BTOpOfI 3aKOH TCpMOJUHAMUKU IJIA
PaBHOBCECHBIX U HCPABHOBCCHBIX

69 nporeccoB. HeoOpaTuMOCTh MPUPOTHBIX 14.12.2023
MIPOIIECCOB

20 [IprHIMIIBI 1EUCTBHS TEMJIOBBIX MAIIUH.
KIIJI 14.12.2023

71 Maxkcumansroe 3nadenue KIT. Hukn
Kapno 18.12.2023

72 Pemrenne 3amau 10.12.2023
DKOJIOTMYECKHUE aCIEKThI UCIIOJIb30BaHUS

73 TEIUIOBBIX JBUTATEIIEH. TeiIJIOBOC 90.12.2023
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

74 Pemenue 3amau 91.12.2023
O06o01IeHre 1 cucTeMaTrU3aIs 3HaH|H 110

75 TEME "Te‘]‘C)MO,I[I/IHaMI/IKa. TemnoBsie 91.12.2023
MaIlIHHbI

76 KonTponbHas padbora no tTeme
"TepmoanHamuka. TernaoBsie MAIUHbBI" 25.12.2023
[TapooOpa3oBaHue U KOHICHCAITHS.

77 Hcnapenue u kumeHue. Y aenbHas TEIUIOTa
napocI:6pa3OBaHm[ ’ 26.12.2023
HaceimieHHbIe ¥ HEHACHIIIICHHBIE TTAPHI.

78 KauecTBeHHas 3aBUCUMOCTH TUIOTHOCTH H
JABJICHHS HACBIIICHHOTO I1apa OT 27.12.2023

TEMIIEPaTypbl, UX HE3aBUCUMOCTb OT




00BbEMa HACHIIIIECHHOTO TIapa. 3aBUCUMOCTh
TeMHepaTypH KUIICHUS OT AAaBJICHUA B
JKUIKOCTH

BrnaxnocTs Bo3ayxa. AGCONMOTHAS U

79
OTHOCHUTEJbHAS BIAYKHOCTh 28.12.2023
80 P
eIIeHue 3a71a4 98.12.2023
Tépnoe teno. Kpucrannmmyeckue n
81 LA i
aMmopdHbIe Tea. AHU30TPOIHS CBOMCTB 08.01.2024
KpUCTAJIJIOB
82 [InaBneHue u kpucrammszauus. Y aenbHas
teruioTa iaBieHus. Cyomumanust 09.01.2024
Hedopmaruu TBEpOTO Tena. PacTsxkenne
83 . .M .
U cxkatue. CaBur ovz[ynb FOnra. [Ipenen 10.01.2024
yopyrux aedopmarmii
TennoBoe paciMpeHue )KUAKOCTEN U TBEPIABIX
84 LA Oanwuii
TCII HIrapMOHHU3M TCTIJIOBBIX KOJICOAHUUN 11012024
HaCTHuIl BEIICCTBA
85 [Ipeo6pazoBanue >HEPTUH B Pa30BBIX
nepexojiax 11.01.2024
86 v 0
paBHEHME TEIUIOBOTO Oaanca 15.01.2024
87 P
elICHUE 3a]1a4 16.01.2024
IToBepxHOCTHOE HaTskeHUe. KanmwispHsle
88 ABJICHU. J[aBJIeHHUE 110 UICKPUBIEHHON
MOBEPXHOCTHIO KUJKOCTU. Dopmya 17.01.2024

Jlamaca




89

O06001IeHNEe U CUCTEMATU3ALMS 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da30BbIE IEPEXOBI"

18.01.2024

90

KoHntpoinbHas paboTa o teme
"ArperatHple COCTOSTHHSI BEIICCTBA.
da3oBbIe IEPEXOAHI"

18.01.2024

91

DnekTpusanus Ted U €€ MpOosiBICHUSI.
DnekTpuyeckui 3apsia. JBa Buma
AIEKTPUIECKUX 3apsaaoB. [IpoBogHUKH,
Z[I/IBJ'IGKTpI/IKI/I nu HOJ'IyrIpOBOI[HI/IKI/I

22.01.2024

92

DOneMEHTapHBIA ANEKTPUYECKUH 3apsil.
3aKOH COXpaHEeHHUs AIEKTPUUYECKOr0 3apsaa

23.01.2024

93

B3anmopericteue 3apsioB. Toueunsle
3apsaasl. 3akoH Kynona

24.01.2024

94

Pemenue 3amau

25.01.2024

95

Dnektpuueckoe nose. Ero aeiictBue Ha
AIEKTPUUECKUE 3aPsi]IbI

25.01.2024

96

Hanpsik€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoOneIii 3aps. JInHUN HAMPSXKEHHOCTH
aneKTpudecKkoro nosst. OqHOpoaHOE
JJIEKTPUYECKOE T10JIe

29.01.2024

97

IToTeHnInanbHOCTD 3JIEKTPOCTATUIECKOTO
110Jis1. Pa3HOCTh MOTEHIMAIOB U
HaIlpsKEHUE

30.01.2024

98

IloTenunanbHas 9HEpPTU: 3apsaia B
QJICKTPOCTATUYCCKOM IIO0JIC. HOT@HHI/I&H
QJICKTPOCTATUYCCKOI'O IMOJIA

31.01.2024




CBsi3b HANPSXKEHHOCTHU TOJS M PA3HOCTH

99 MOTEHIIUAJIOB JUISl 3JIEKTPOCTATHYECKOTO 01.02.2024
oIS
100 [TpuHIUI CYyTIePIO3UIIUY FTCKTPUICCKUX
ToJIeH 01.02.2024
101 Pemenue 3amay 05.02.2024
102 [Tone Toueunoro 3apsna. [Tone
PaBHOMEPHO 3apsiKEHHOUN cepbl 06.02.2024
[Tore paBHOMEPHO 3apSKEHHOTO TIO
103 00BEMY malu)a. [Tome paBHj)MepHo 07.02.2024
3apsHKEHHOW OECKOHEYHOW TUIOCKOCTH
104 [TpoBOAHHKY B 3JIEKTPOCTATUICCKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsi/I0B 08.02.2024
105 JIMAJIEKTPUKH | TTOTYTIPOBOIHUKHU B
AJIEKTPOCTATHUECKOM TOJIE 08.02.2024
Konzaencarop. D1eKTpoEMKOCTh
106 KOHZEHCATOPa. DIEKTPOEMKOCTD TIOCKOTO 12.02.2024
KOHJIEHCATOPa
107 [TapannensHOE coeqUHEHNE
KOHJIEHCATOPOB 13.02.2024
108 [TocnenoBarenbHOE COCTUHEHHE
KOHJICHCAaTOPOB 14.02.2024
109 DHeprus 3apsHKSHHOT0 KOHJICHCATOpa 15.02.2024
110 Pemenue 3amau 15.02.2024
111 JIBrKeHuE 3apsyKeHHON YacTHIIbI B




OAHOPOJHOM JJICKTPHYCCKOM I10JIC

19.02.2024

112 Pemrenne 3amau 90.02.2024
113 O060011eHNE U CUCTEMATU3ALMS 3HAHUHN 110

Teme "DnekTpuyeckoe mnose" 21.02.2024
114 KonTponbhas pabota o teme

"DnexTpuueckoe mnoie" 22.02.2024

Cuna Toka. [TocTossHHBIN TOK. Y CIOBHS
S| ot e
116 Hcrtounuku Toka. Hanpspkenne u 31C 96.02.2024
117 3akoH OMa Jy1sl yyacTKa LIETH.

DNEKTPUUECKOE CONTPOTUBIICHHE 27.02.2024

3aBUCHMOCTb CONIPOTUBIICHUS
118 OJIHOPOJIHOTO TTPOBOJIHUKA OT €0 JIJTUHBI U 98.02.2024

TUIOMIA/IA TIOTIEPEYHOTO CEUCHUS
119 VY aenbHOe CONPOTHBIICHNE BEIIECTBA.

Pemenue 3amay 29.02.2024
120 [TocnenoBarensHOE, TapaieaIbHOE,

CMELIAHHOE COEIMHEHHE MTPOBOIHUKOB 29.02.2024
121 Pacu€t pa3BeTBIEHHBIX IEKTPUUECKUX

uenei. [IpaBuna Kupxroga 04.03.2024
122 Pemrenne 3amau 05.03.2024
123 Pabora snexTpruyeckoro Toka. 3akoH

Jxxoyns —Jlenma 06.03.2024
124 Pewmenue 3amay




07.03.2024

MoIIHOCTh QJICKTPHUYCCKOI'0 TOKA.

125 TennoBast MOIIHOCTG, BBIIEIsIEMAs HA 07.03.2024

pe3ucTope
126 Pewmenue 3amay 11.03.2024
127 O/1C 1 BHyTpeHHEE CONTPOTUBIICHUE

HCTOYHHKA TOKa 12.03.2024
128 3akon Oma 1t TOJTHOM (3aMKHYTOM )

AIEKTPUUECKOH 1enu 13.03.2024
129 Pemenue 3amau 14.03.2024
130 MomHOCTh UCTOYHHKA TOKA 14.03.2024
131 KopoTkoe 3ambikaHme 18.03.2024
132 Konnencarop B 11enu NoCTOSSHHOTO TOKA 19.03.2024
133 Pemenue 3amay 90.03.2024
134 Pemrenne 3agad mo treMme "IlocTOSTHHBIN

AIEKTPUIECKUN TOK" 21.03.2024
135 Pemenne 3amad mo teme "IlocTosiHHBIN

ANEKTpUYECKUi TOK" 21.03.2024
136 Pemrenne 3agad mo teMme "IlocTOSIHHBIH

AIEKTPUIYECKUN TOK" 01.04.2024
137 O0001enre U cucTeMaTH3alyd 3HAHUH 110

teme "I1oCTOSTHHBIN PJIEKTPUISCKHIA TOK" 02.04.2024




138

KonTponbhas pabora o teme
"[locTOSIHHBIN 31EKTpUYECKUHN TOK"

03.04.2024

139

DneKTpuuecKas MPOBOAUMOCTb PA3IUYHBIX
BEIIECTB. DJIEKTPUUECKUI TOK B METaIaX.
CBepXIpoBOIUMOCTh

04.04.2024

140

DIEeKTPUUYECKHM TOK B pacTBOpax u
pacIuiaBax 3JIEKTPOIUTOB. 3aKOHBI
®dapajes 17 AIEKTpoIu3a

04.04.2024

141

DJIeKTpUYECKui TOK B razax. [lmazma

08.04.2024

142

DIJIEKTPUYECKUH TOK B BAKyyMe.
Bakyymnbie mpubopb1

09.04.2024

143

DNEeKTPUUECKUN TOK B IMOTYITPOBOAHHUKAX

10.04.2024

144

[TomypoBOTHUKOBBIE TPUOOPEI

11.04.2024

145

@U3UYECKUM IPAKTUKYM I10 TEME
"M3mMepeHne CUibl TOKA U HAIIPSIKCHUS B
L[ENY TIOCTOSTHHOT'O TOKA IPY TTOMOILHA
aHAJIOTOBBIX U [U(PPOBBIX U3MEPUTEIBHBIX
npubopoB" uiK "3HAKOMCTBO ¢ TUPPOBOU
nabopatopueii o ¢puzuke. [Ipumepsr
U3MepeHns: GU3NYECKUX BETHMUUH MPU
ITOMOULIY KOMITBIOTEPHBIX TaTYMKOB"

11.04.2024

146

@U3HYECKUI IPAKTUKYM II0 TEME
"N3yueHne HepaBHOMEPHOTO JIBUKEHUS C
LIEJIbI0 OIIPENENIEHUS] MTHOBEHHOU
ckopoctu"

15.04.2024




147

@U3HYECKUI MPAKTUKYM II0 TEME
"N3mepeHue yCKOpeHusl Ipu
IIPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBUKCHHUH 10 HAKJIOHHOM TUIOCKOCTH" WIIN
"HccneqoBanne 3aBUCUMOCTH IYTH OT
BPEMEHH MPU PaBHOYCKOPEHHOM
NBIDKEHAN"

16.04.2024

148

Ou3nvecKuil MPaKTUKyM IO TEME
"M3mepenne yCKOpeHHsi CBOOOTHOTO
nanenus" win "M3yyeHnue 1BM>KEHUS Tena,
OpOIIIEHHOTO TOPU30HTAIBHO"

17.04.2024

149

OuU3nYECKUl MPAKTUKYM I10 TEME
"M3yuyeHue NBUKEHUS TeJa 1Mo
OKPY’KHOCTH C MTOCTOSIHHOM 110 MOJYJTIO
ckopocthio” win "HccnenoBanue
3aBHCHUMOCTH MEPHOIa O0pALICHHUS
KOHHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

18.04.2024

150

PU3HYECKUI IPAKTUKYM II0 TEME
"N3mepeHne paBHOAECHCTBYIOLIEN CHUIIBI
IpU ABWKEHUH OpycKa M0 HaKJIOHHON
mnockocTr" uiu "IIpoBepka rUnoTe3bl O
HE3aBHCHUMOCTH BPEMEHH JIBHKEHUS
Opycka 1o HaKJIOHHOH IJIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl'”

18.04.2024

151

DU3NYECKUI TPAKTUKYM T10 TEME
"UccieqoBanue 3aBUCUMOCTH CUJI
YOPYTOCTH, BOSHUKAIOIINX B IPYKHHE U
pe3uHOBOM 00pa3sie, oT ux aedopmarun”

22.04.2024




nny "V3ydeHne TBUKEHHS CUCTEMBI TE,
CBA3aHHBIX HUTBIO, IEPEKUHYTOH Yepe3
nérkuit 610K"

152

®du3nyecKuil MPaKTUKYM I10 TeMe
"N3mepenune koappuirieHTa TpeHus mno
BEJIMYMHE YTIIOBOTO KOA(PPHUIIMEHTA
3aBucuMoctu Frp(N)" nnu "UccnenoBanue
JBMKEHUs OpycKa M0 HAKJIIOHHOM
IUIOCKOCTH C IEPEMEHHBIM
koa(urmentom Tpenus" unu "M3ydenue
JBUKEHMSI TPy3a Ha Baly C TpeHUEM"

23.04.2024

153

OuU3nYECKUl MPAKTUKYM I10 TEME
"HccnegoBaHue yCclIOBH paBHOBECHS
TBEPAOTO TEJIa, UMEIOIIEr0 OCh BpalieHus"
niu "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cun ynpyroctu" wiu "H3yuenune
YCTOMYMBOCTH TBEPJOTO TENA, UMEIOIIETO
oAb onopsr"

24.04.2024

154

PU3HYECKUI IPAKTUKYM II0 TEME
"N3mepeHne umnyibca Tea no
TOpMO3HOMY ITyTH" win "M3mepeHne cuiibl
TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOUIIS U
MOMIHOCTH cuJibl TATU" win "CpaBHEeHHUE
M3MEHEHHUS UMITyJIbCa Tella C UMITYJIbCOM
cuibl" nin "HccnenoBaHue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM B3auMojaencTsun"
unu "M3mMepeHne KUHETHYECKOM SHEPTUn
Teja 1o TOPMO3HOMY ITyTH"

25.04.2024

155

@U3NYECKUM IPAKTUKYM 110 TEME




"M3y4deHne n30TepMHUUIECKOrO Mporecca
(peKOMEH0BaHO UCIIOIb30BaHHUE
udpoBoit taboparopun)" win "N3ydenue
M30XOpHOro Mnporecca” unu "M3ydenue
n3obapHoro npornecca” wim "IIpoepka
ypaBHEHHUS COCTOSTHUSA"

25.04.2024

156

@U3UYECKUI IPAKTUKYM I10 TEME
"N3mepeHue ynenbHoN TeIoEMKOCTH"
unu "HccnenoBanue mporecca OCThIBAHUS
BemrecTBa" win "UccinenoBanue
aguabaTtHoro nporecca” wiu "U3ydenue
B3aUMOCBS3U YHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMOJEICTBUS U TEMIIEPATypPbl KUIIEHUS
Jxugkocten"

29.04.2024

157

@U3HYECKUI IPAKTUKYM II0 TEME
"N3yueHune 3akOHOMEpPHOCTEN UCTIAPEHUS
xuakocten" uiun "M3mepenue yaenbHOU
TEIUIOTHI TU1aBJeHus Jbaa" win "N3ydyenue
CBOMCTB HACHIIIEHHBIX TAPOB'" WIN
"N3mepenne abCoMIOTHOMN BIAXKHOCTH
BO3/lyXa M OLIEHKAa MacChl MapoB B
nomenieHun". M3mepenue korpdunmenta
MMOBEPXHOCTHOTO HATSKEHUS

30.04.2024

158

@U3HYECKUI IPAKTUKYM II0 TEME
"HaGroieHre npeBpaIieHus SHEPTruu
3apsKEHHOTO KOHIEHCATOPa B DHEPTHIO
W3IydeHus ceetoaunona’ wim "M3yuenue
IIPOTEKAHUsS TOKA B LIETIH, COAECPKAIIEH
koHzAeHcarop" unu "Pacnpenenenue

06.05.2024




Pa3HOCTH MOTEHIMAJIOB (HANPSLKEHUS) IPU
[0CJIE10BATEIbHOM COEIMHEHUH
KOHJIEHCaTOpoB"

159

Ou3nveCcKuil MPaKTUKyM IO TEME
"HcenemoBanne CMEIIaHHOIO COEIUHEHUS
pesuctopoB" unu "M3Mepenue yneabsHoro
COIIPOTHBIICHUS IIPOBOIHUKOB'" WK
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
OT HANPSDKEHUS U1 JIaMIIbl HaKaTuBaHUS"

07.05.2024

160

@U3HYECKUI MPAKTUKYM II0 TEME
"HaGnronenue snekrponusa’ uim
"N3mepeHne 3apsia OIHOBAJIEHTHOTO
noHa" wiu "MccneqoBanue 3aBUCUMOCTH
COTIPOTHUBIIEHUS] TEPMOPE3UCTOPA OT
temmeparypbl” uia "CHsITHE BOJIBT-
aMIIEPHOMN XapaKTEepUCTUKU Juoja"

08.05.2024

161

PeseprubIil ypok. O6001eHIE U
CUCTeMAaTH3aIHs 3HAHHUH 110 TeMe
"Kunemartuka"

13.05.2024

162

PesepBHelit ypok. O6001IeHNE U
CHCTEMaTH3aIlUs 3HAHUH 110 TEME
" Jlunamuka"

14.05.2024

163

PesepBHelii ypok. O600ICHHE U
cucreMartusalus 3Hanui no teme "CraTuka
TBEpAoro tena"

15.05.2024

164

PeseprubIil ypok. O60011eHIE 1
CHUCTEMAaTHU3alMs 3HAHUHI 110 TeMe ""3aKOHEBI
COXpaHEHHUs B MeXaHukKe"

16.05.2024

165

PeseprubIil ypok. O60011eHIE 1




cucrteMaTtu3anus 3HaHui 1mo teMe "OCHOBEI
MOJIEKYJISIPHO-KMHETUUECKOU Teopun"

16.05.2024

166

PezepBHblil ypok. O60011eHNE U
cHCTeMaTH3alus 3HaHUH 10 TeMe
"TepmoauHamuka. TeroBbie MamImHbI"

20.05.2024

167

PesepBHelii ypok. O600ICHHE 1
CHCTEeMaTH3alMs 3HAHUH 10 TeMe
"ArperaTHble COCTOSHUS BEILIECTBA.
®da3oBbIe Iepexoab"

21.05.2024

168

PesepBHeIit ypok. O000ICHHE U
CUCTeMaTH3alus 3HaHHUH 10 TeMe
"DnekTpuueckoe mose"

22.05.2024

169

PeseprubIil ypok. O60011eHIE 1
CUCTEMAaTHU3alMs 3HAaHUM 110 TeMe
"[locTOSIHHBIN 1EKTPUUYECKUHN TOK"

23.05.2024

170

PeseprubIil ypok. O6001eHIE U
cucTteMartu3aius 3HaHui no treme "Toku B
pa3IuyHbIX cpenax”

23.05.2024

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
H3yYeHHs

DJIEeKTPOHHBIE
nu@posbIe
oOpa3oBaTe/ibHbIE

pecypchl

B3anmopeicTBre MOCTOSIHHBIX MAarHUTOB U
MIPOBOJIHUKOB C TOKOM. MarHuTHoE Mosie.
I'unore3a Amnepa

Bekrop MmaruutHoM nnaykuuu. [IpunHimn
CYIEPIIO3ULMH MATHUTHBIX NoJen. JInauu
MarHuTHON UHAYKIIUU

MarauTtHoe 1ose MpoBOAHUKA C TOKOM.
OmnbIT OpcTena

Cuna Amnepa, e€ HarpaBlI€HUE U MOJYJIb

Pemenune 3amau

IIpumeHeHne 3akoHa AMIiepa.
DNeKTpOU3MEPUTENbHBIE IPUOOPHI

Cuna JlopeHnia, e€ HarpaBiIeHHE U MOJTYJIb.
JIBr>keHue 3apsyKEHHOW YaCTHIIbI B
OJIHOpO)IHOM MAardmTHOM II0JIC

Pemenue 3amau

Pa6ota cunsl Jlopenna

10

Perenue 3amau

11

MarauTHoOE€ I10JI€ B BEILIECTRBE.
CDCppOMaFHeTI/IKI/I, nmapa- 1 JMaMaraC€TukKu

12

OcHOBHBIE CBOWCTBA (peppOMarHETHKOB.
[Tpumenenue peppoOMarHeTHKOB




13

Pemenne 3amau mo reme "Marautaoe moie"

14 Pemenne 3amad mo treme "MarauTHoe 1oJie"

15 SIBlieHUE ANEKTPOMArHUTHOW UHAYKIIUH.
[ToTok BekTOpa MAarHUTHON UHIYKIIMH

16 S/1C uHIyKIMH

17 3aKOH AIEKTPOMArHUTHON UHIYKITUN
®dapanes

18 Buxpesoe anexrpuueckoe nosue. Toku Oyko

19 S/1C HAYKIMH B ABUKYIIMXCS
MTPOBOTHUKAX

20 Pemenwne 3anau

21 [IpaBuno Jlenna

29 NunyktuBHOCT. KaTymika HHIyKTUBHOCTH
B IICITM IIOCTOSIHHOI'O TOKA

93 SBnenue camonmnaykuuu. 3/C
CaMOMHIYKLIUU

24 DHeprus MarHuTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 O0001eHre U cHCTEMAaTH3allKs 3HAHHUH 110
TeMe "DneKkTpoanHaMuKa"

97 Konrponbnas pabora o teme
"OnexkTpoauHaMuka"

)8 Koneb6arensHas cuctema. CBOOOIHBIE
konebOanus. ['apMOHUYEeCcKre KOJIeOaHHS

29 KunemaTtnueckoe 1 TMHAMHYECKOE

OIMCaHHE KOJIE0ATEIbHBIX ,Z[BI/I}KCHI/Iﬁ




DHepreTuyeckoe onucanue. BeiBos
JMHAMHYECKOTO OMUCAHUS TAPMOHUYECKUX

30 Kosie0aHU U3 UX SHEPreTHIECKOTro U
KMHEMaTU4YEeCKOTO OMUCAHUS

31 Ammntyaa u ¢aza KoredaHuin
[Tepuon u yacrota konebanuid. [lepron
MaJibIX CBOOOIHBIX KOJIEOaHUH

32 MareMatuueckoro mastHuka. [lepnon
CBOOOJIHBIX KOJIEOAHUH TIPY>KUHHOTO
MasTHUKA

33 3aryxaromue KonebaHusi. By /IeHHbIE
kosnebanus. PezoHanc

34 ABTOKOJIE0aHUSA

35 Pemenue 3amau

36 Ypok-koHpepeHuus "MexaHu4ecKue
Kosie0aHusl B My3bIKaJIbHBIX HHCTpyMEHTax"

37 O06o011eHne U CUCTeMAaTU3alus 3HAHUN TI0
teMe "MexaHndeckue KojaebaHus"

38 DneKTpOMarHUTHbIE KOJIeOaHMsl.
KonebarenbHbIN KOHTYD
®opmyna Tomcona. CBsi3b aMIUIUTY 1B

39 3apsifa KOHJIEHCATOpa ¢ aMIUTUTYIOU CUIIbI
TOKa B KOJIeOATEIbHOM KOHTYype

40 3aK0H COXpaHEHUS YHEPTHUH B UACATLHOM
Kosie0aTeTbHOM KOHTYpE
3aryxarolue IeKTpOMarHuTHbIE

41 KoseOaHus. BoiHyX/1eHHbIE

SJICKTPOMArHUTHLIC KoJIeOaHHSs




ITepemennsblii TOk. Pe3aucTop n KOHAEHCATOP

42 B I[EITU TIEPEMEHHOT0 TOKa

43 Karymika MHIyKTUBHOCTHU B LIENTH
MEPEMEHHOT0 TOKa

44 3akon Oma 11st SJIEKTPUYECKOMN Tenn
MEPEMEHHOTO TOKa
MolItHOCTh TEPEMEHHOTO TOKA.

45 AMIUTUTYHOE U JIEHCTBYIOIIEE 3HAUCHHE
CHJTBI TOKA Y HATIPSDKEHUS

46 Pe3onanc B anekTpuyeckoi menu

47 Pemenue 3amay
WneanbHbIiA TpanchopmaTop.

48 [Tpou3BoCTBO, Mepeaaya U NoTpediieHue
AIEKTPUYECKON SHEPTUU
DKOJIOTUIECKUE PUCKH TIPH ITPOU3BOJICTBE

49 aneKTpodHeprun. KynbTypa HCIoJIb30BaHuUs
AIIEKTPOIHEPTHH B MMOBCETHEBHOM JKU3HH

50 Pemenue 3amay

51 Pemenne 3anau

59 O06o0011IeHre U CUCTeMAaTU3alus 3HAHUN IO
TeMe "DJeKTpoMarHuTHbIe KojiebaHus"

53 MexaHnudeckne BOIHbL. XapaKTepUCTUKHU
MEXaHHYECKHUX BOJTH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wudpassyk u ynprpassyk. LllymoBoe

3arpsA3HCHHUC OKPY)KaIOH_[Cﬁ Cpeabl




57

Penrenue 3agau

58

9J'ICKTpOMal" HUTHBIC BOJIHBI. I/I3J'Iy‘-ICHI/Ie
SJICKTPOMATrHUTHBIX BOJIH

59

OHeprust 1eKTPOMarHUuTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

60

[ITxana 3neKTPOMAarHUTHBIX BOJIH.
[IprMeHeHue 3J1eKTpOMarHuTHHIX BOJIH B
TEXHHUKE U OBbITY

61

[IpuHIUTIBI paIUOCBSA3U U TEICBUIACHUS.
Panuonokanusi. DneKTpOMarHuTHOE
3arps3HEHUE OKPYKAIOILEH Cpebl

62

KonTponbHas pabota no teme "Konebanus
Y BOJIHBI"

63

CBerT. 3aKOH MPSIMOJIMHENHOTO
pacnpocTpaHeHHs cBeTa

64

Pemenwne 3amad Ha IIPUMCHCHUC 3aKOHa
HpHMOHHHCﬁHOF O PacpoOCTpaHCHUA CBCTA

65

Orpaxxenue cBerta. [Lnockoe 3epkaino.
Cdepuueckoe 3epkaio

66

[Tpenomiienue cBeTa. AGCOTIOTHBIN U
OTHOCHUTEJIbHBII MOKa3aTelb MPEIOMIICHUS.
[TonmHOE BHYTpEHHEE OTpAKECHHE.
[IpenenbHbliA yroJ MOJTHOTO BHYTPEHHETO
OTpaXeHUs

67

Penienue 3ala4 Ha IPUMCHCHUC 3aKOHOB
OTPaXCHHUA U ITPCIIOMIICHHA CBCTA

68

Xop ydent B npusMe. Jlucnepcust ceera.
CI1oxHBIN cocTaB Oeoro ceeta. Liser




JInn3bl. @OKYCHOE pacCTOSTHUE U

09 ONTHUYECKAs CUJIA JIMH3BI

70 [TocTpoenue n300pakeHN B TUH3aX U UX
cuctemax. YBEJIMUYEHUE JTNH3bI
Pemenue 3agau Ha nocTpoeHue

71 n300pakeHH, IOTy4aeMbIX C TOMOIIBIO
JIMH3

72 ['na3 kak ontuyeckas cucrema

73 Pemenue 3anau. [Ipeaensl mpUMEHUMOCTH
reOMETPUYECKON ONITUKH

74 CKOpOCTh CBETA U METOBI €€ U3MEPECHHS

75 Hucnepcus ceeta

76 Wutepdepenius ceera

77 KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HaOJIIOCHNST MAKCHMYMOB 1 MHHUMYMOB

78 Pemenue 3amau

79 [Tpumenenue nnTepdepeHuu

80 Judpakus ceeTa

81 Judpakumonnas pemérka. Y ciaoBue
Ha0JII0/IEHUS TJIABHBIX MAaKCHUMYyMOB

82 Pemenue 3anau

83 ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

84 Pemenue 3anau

85 CBeTOBBIC SIBIICHUS B IPUPOJIE

86 O00011eHNe U cCUCTEMATU3ALMS 3HAHUI 110

Teme "Ontuka"




87 KontponbHas pabota mo Teme «OnTuka» 1
['paHuUIBl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI 3JIEKTPOAUHAMUKH U 1
IPHHIIAIT OTHOCUTEIIbHOCTH

89 ITocTynatel cienuanbHOU TEOPUHU 1
OTHOCHTEIILHOCTH
[TpocTpaHCTBEHHO-BPEMEHHON HHTEPBAL.
[IpeobpazoBanus Jlopenna. Ycnosue

90 npUIMHHOCTH. OTHOCUTEIBHOCTh 1
OJTHOBPEMECHHOCTH. 3aMe/IJICHUE BPEMEHU H
COKpAIlleHUE JTUHBI

o1 DOHEeprust U UMIYJIbC PEIATUBUCTCKON 1
YaCTHUIIBI

92 CBs13b MacChI C DHEPTHEH U UMITYITBCOM 1
PENATUBUCTCKOMN YaCTHIIBI. DHEPTHSI TIOKOS

93 PaBHOBeCHOE TEIIIOBOE M3ITYUCHHE 1

94 3akoH cmenieHust Buna 1

95 I'umoTesa M. Ilnanka o kBaHTaX. @OTOHBI 1

96 DHeprus ¥ UMIyJbe GOToHA 1

97 ®otorddext. OnbiThl A. I'. CroneToa. 1
3akonsl pororddexra

98 VpaBuenne DitHmTeitHa 17151 GoTodddekTa. 1
"Kpachnas rpanuma" ¢otoshdexra

99 Hasnenue cBera. OnbiTel I1. H. JIeOGeneBa

100 BoHOBEIE CBOWICTBA YaCTHII

101 Bounnsl ne bpoiia. /lnuHa BoJIHBL 1€ 1

Bpoiins u pazmepsl 00J1aCTH TOKATH3AIIH




JIBUKYIIIEHCST YACTUILIBI

102 KopmyckynsipHO-BOIHOBOH 1yann3m

103 Judpakius 2JIeKTPOHOB Ha KpUCTaLIax
Crneuunduka usmMmepeHuid B MUKpOMHUPE.

104 CooTHollIeHHs HEOoTIpeAeIEHHOCTE!
['eiizenbepra

105 Pemenue rpadudeckux 3amaq

106 Pemenne pacu€THBIX 33729
KonrponsHas padora no Temam: "OCHOBBI

107 CTO", "KoprycKyIsspHO-BOJIHOBOM
Tyanusm”

108 OnbITH IO UCCIIEAOBAHUIO CTPOCHHSI aTOMA.
[TnanerapHas mozens aroma Pesepdopaa

109 [Toctymnarer bopa

110 Bunel criektpoB. CiekTp ypoBHEN 3HEPTUU
aToMa BOAOpoJa

111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUYEHUE
cBeTa

112 Jlazep
Hyxnonnas moxens siapa ['elizenbepra-

113 NBanenko. 3apsig 1 MacCOBOE YUCIIO sIpa.
N3oronel. PagnoakTuBHOCTH
3aKoH paJroakTUBHOrO pacnajia. CBoiicTBa

114 MOHU3UPYIOLIETO N3Iy4YeHus. Bnusnue
PaZMOAKTUBHOCTHU HA UBbIE OPraHU3MBbI.
Jo3umerpus

115 OHeprusl CB3U HYKJIOHOB B siipe. SaepHble




cunbl. JledekT maccel snpa. SnepHsie
peakuuu. Snepusie peaktopsl. [IpodieMbl
YIIPABIIIEMOIO TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTMUECKHUE aCTIEKThI pa3BUTHUS AI€PHOU
SHEPTEeTHKHU

116

MeToabl perucTpalyy U UCCIeI0BAHMS
aleMEeHTapHbIX YacTull. OyHaaMeHTaIbHbIE
B3auMOICHCTBUsA. baproHbl, ME30HBI 1
nentonsbl. [Ipeacrasnenue o CtanaapTHOM
Mozenu. KBapk-TiirooHHast MOJIeTb apOHOB

117

®usuka 3a npenenamu CtannapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHCTBO pU3nueckoil KapTHHBI
MHupa

118

Ortarbl pa3BUTHS aCTPOHOMHU. 3HAUEHUE
aCTPOHOMMH

119

[IpuMeHUMOCTB 3aKOHOB (PUBHKH JJIS
00BsCHEHUS IPUPO/IbI KOCMUYECKUX
00BbEeKTOB. METO/IbI aCTPOHOMHUYECKUX
HCCIEIOBaHUMN

120

CoBpeMeHHbIE ONTUYECKUE TEIECKOIIBI,
panuoTenecKonbl, BHEATMOC(hepHas
aACTPOHOMHS

121

Bun 3B€3aHoro He6a. Co3Be3nusi, spKkue
3BE3/Ibl, TUIAHETHI, UX BUJIUMOE BUKCHHE

122

Comnneunas cucrema. Comnnre. ConHeuHas
aKTUBHOCTbH. VicTounuk sHeprun ConHIa u
3BE3]T




123

3BE3/1BI, MX OCHOBHBIE XapaKTEPUCTUKH.
Huarpamma "crieKTpasibHbIN KJacc —
CBETUMOCTB"

124

3Be3I[LI rJIaBHOM noCJIICAOBATCIbHOCTHU

125

Buytpennee ctpoenue 38é31. CoBpeMeHHbIE
MPEACTaBICHUS O MPOUCXOKACHUU U
spomronu CoJIHIA B 3BE31. DTallbl JKU3HHU
3BE3]T

126

Muineunsii [yTe — Hama ["anaktuka. Tumbl
rajakTuk. YEpHbIE ABIPHI B sIpax rajJakTHK

127

Bcenennas. Paciiupenne BeeneHHoid.
3akon Xa66ua. Teopust bonbiioro B3peiBa.
PenukroBoe n3iyueHue

128

MacmtaGHas cTpykTypa Beenennoii.
Meraranaktuka

129

Hepeménnusie mpobieMpl aCTpOHOMUHT

130

PU3NYECKU IPAKTUKYM I10 TEME
"UcciaenqoBanne MarHUTHOTO ITOJIA
IMOCTOSTHHBIX MarHUTOB'" WIIH
"HccnenoBaHue CBONCTB
dbeppomarnerukoB" win "MccnenoBanue
JIEUCTBHS IOCTOSIHHOT'O MarHuTa Ha PaMKy ¢
TOKOM"

131

OU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue cuibl Amnepa” unn "H3ydenune
3aBUCHUMOCTH CHJIBI AMIIepa OT CHJIbI TOKA"
nin "OnpeneneHrue MarHUTHOW MHIYKUINUU
Ha OCHOBE U3MEPEHUs CUJIbl AMriepa”




132

PU3NYECKUN PAKTUKYM TI0 TEME
"UccnenoBanue siBlIeHUs
AIIEKTPOMAarHUTHOW MHAYKIMH'" WK
"OnpenencHre HHAYKIUH BUXPEBOTO
MarHMTHOTO moJjs"

133

@U3NYECKUI PAKTUKYM I10 TEME
"UccnenoBanue sBICHUS CAMOUHYKIIUH"
win "COopKa MOJIETH SIIEKTPOMArHUTHOTO
reneparopa"

134

PU3NYECKUN PAKTUKYM I10 TEME
"N3mepeHue nepruoaa CBOOOTHBIX
Kosie0aHU HUTSIHOTO U TPY>KUHHOTO
MasTHUKOB"

135

@U3NYECKUM PAKTUKYM I10 TEME
"IIpeobpa3oBaHne SHEPTUH B MIPYKUHHOM
MasiTHUKE"

136

PU3NYECKUI IPAKTUKYM TI0 TEME
"UccnenoBanne nmepeMeHHOTO TOKa Yepes
MOCJIE0OBATEIILHO COCAUHEHHBIC
KOHJIEHCATOP, KaTYILIKY U Pe3UcTop’ Win
"UccnenoBanne pabOThl HCTOYHUKOB CBETA
B LIEMU IEPEMEHHOTO TOKA"

137

PU3NYECKUN IPAKTUKYM I10 TEME
"N3yueHue napaMeTpoB 3ByKOBOU BOJIHBI"

138

DU3NYECKHUI TPAKTUKYM I10 TEME
"N3mepeHne noka3aTess MpeioMIICHUs
crexua" uin "llonmydenue n300paxeHus B
CUCTEME M3 IUIOCKOTO 3€pKajla v JIMH3bI"

139

DU3NYECKUI TPAKTUKYM I10 TEME




"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BELECTBa (Ha IpUMepe
*Kuakux JuH3)" win "M3mepenue
(OKYCHOTO PacCTOSTHUS PACCEUBAIOIIUX
uH3"

140

@U3NYECKUI PAKTUKYM I10 TEME
"Habmonenue nudpakiuu, nHTepdepeHInn
Y noJsipu3anuu cpera'

141

OU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHyre UMITyJIbCca U SHEPTUU
PENATUBUCTCKUX YacTull (1o (poTorpadpusm
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

142

@U3NYECKUM PAKTUKYM I10 TEME
"N3mepenue nocrostHHoM 1nanka Ha
OCHOBe uccienoBanus Gorodpdexra” nmm
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepes3 CBETOANO.T OT HAPSIKEHUS

143

PU3NYECKUM IPAKTUKYM 110 TEME
"HccnenoBanue CekTpa pa3pexeHHOro
aTOMAapHOTr'0 BOJOPOJIa U U3MEPEHUE
nocTostHHOM Punbepra"

144

PU3NYECKUN IPAKTUKYM I10 TEME
"UccnenoBanue paanoakTUBHOTO (OHA C
MCIIOJIb30BAaHUEM JI03UMETpa" WIH
"M3ydeHue moryioneHus 6eTa-4yacTuil
amoMuHueM"

145

Ou3nyecKuil MPaKTUKYM I10 TEME
"HaOironeHus 38€30H0ro Heba




HEBOOPYKEHHBIM TJIa30M C UCIIOIH30BAHUEM
KOMITBIOTEPHBIX MPUIOKCHUN JIS
OTIpe/IeNIeHHs TIOJIOKEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3usi CeBEpHOTO MOMYyIApHUs U IPKUe
3BE316!" M "HaOrroqeHns B TEIECKOII
JIyHBI, IUIaHET, TYMAHHOCTEN U 3BE3HBIX
CKOILICHUI"

146

O00011eHE U cUCTEMATU3ALMS 3HAHUH.
Ponb ¢usuku u acTpoHOMUU B
3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
COLIMANIbHOM U 3THYECKOi chepax
JIeSITeIbHOCTH YeIOBeKa

147

O06001IeHe U cCUCTEMATA3AIUS 3HAHUH.
Poitb 1 MecTO (PM3HWKHU ¥ aCTPOHOMHUH B
COBPEMEHHOHN Hay4YHOHN KapTUHE MUpa

148

O00011eHEe U cUCTEMATU3aLMsl 3HAHUH.
Posnb ¢usnueckoit Teopun B GopMUpOBaHUHI
IpeJICTaBICHUIN 0 GU3NYECKON KapTUHE
MHUpa, MECTO (PU3NYECKON KapTUHBI MHUpPa B
o0111eM PsTy COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IPECTaBICHUN O IPUPOAE

149

O0001IeHne 1 CUCTEMATU3AINS 3HAHUHN 110
Teme "Kunemaruka"

150

O00011eHHE U CUCTEMATU3ALMs 3HAHUI 110
teMme "Kunematuka'

151

O0001IeHrE U cHCTEMATH3AINS 3HAHUN T10
teme "JlnHamuka"

152

O00011eHNEe U cCUCTEMATU3ALMS 3HAHUHN 110




teme "Cratuka TBepaoro teaa"

153

O06001eHre U cucTeMaTU3alus 3HAaHUN IO
TeMe "3aKOHBI COXPAHEHHS B MEXaHUKE"

154

O00011eHNe U cCUCTEMATU3ALMS 3HAHUHN 110
teMe "OCHOBBI MOJIEKYJISIPHO-
KMHETH4ecKoi Teopun"

155

O0001IEeHne U cucTEMAaTH3AIHAS 3HAHUN 110
teme "Tepmonunamuka. TeruioBeie
MaIuHe!"

156

O00011IeHHE U CUCTEMATU3ALMS 3HAHUN 110
Teme "ArperatHbie COCTOSIHUS BEIIECTBA.
®da3oBbIe IEpexoab"

157

O0001IeHNE U cHCTEMATH3AINAS 3HAHUN T10
TeMe "DieKTpudeckoe nose"

158

O00011eHNEe U cUCTEMATU3ALMs 3HAHUI 110
teMe "[10CTOSIHHBIN 2JEKTPUIECKUNA TOK"

159

O06001eHe U cucTeMaTH3alus 3HAHUN IO
teMe "ToKHU B pa3nuuHbIX cpenax”

160

O00011eHNe U cUCTEMATU3ALMS 3HAHUI 110
TeMme "MarautHoe noie"

161

PesepBHblii ypok. O6001IeHNE 1
cUCTeMaTH3allHsl 3HaHUI 110 TeMe
"DneKTpoMarHuTHas UHAYKIUS"

162

PesepBHeIit ypok. O000ICHHE 1
CUCTEMATU3AIMS 3HAHUN 110 TEME
"Mexaunyeckue kojaeOanus"

163

PesepBubIil ypok. O6006111eHIE 1
cucreMaTulanus 3HAHUHU II0 TEME




"DeKTpOMarHuTHEIE KoeOanus"

164

PesepBHrlit ypok. O6001IeHNE 1
CUCTEeMaTH3allHs 3HAHUH 110 TeMe
"MeXaHUYeCKUE U AIEKTPOMArHUTHBIE
BOJIHEI"

165

PesepBHblii ypok. O600IeHNHE 1
cucTeMaTusanus 3Hanui mo reme "Ontuxa"

166

PeseprubIil ypok. O6001eHIE 1
cucTeMaTrn3anusa 35anuiil mo reMe "OCHOBBI

CTO"

167

PeseprubIil ypok. O6001IeHIE 1
CUCTEeMaTH3aIlHs 3HaHUH 110 TeMe
"KopnyckyasipHO-BOJTHOBOM ayanu3m"

168

PesepBHrlit ypok. O6001IeHNE 1
cUCTeMaTH3allus 3HaHuil 1o Teme "dusnka
aroma"

169

PesepBHelit ypok. O600ICHHE 1
cUCTeMaTH3allus 3HaHu 1o Teme "du3nka
ATOMHOTO S7Jpa ¥ AJIEMEHTAPHBIX YacTUIL"

170

PesepBubIil ypok. O6001eHIE 1
CUCTEeMaTH3alHs 3HaHUH 110 TeMe
"OnemeHTs! acTpoduzuku”

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170
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YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



