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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS

pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHOl paboueld mporpamMmbl BocnuTaHus v KoHuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depeparuu, — peaM3yOMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IpOrpamMMBI;
METOAMYECKNX PEeKOMEHJANWH MO0 CO3JaHMI W (YHKIMOHMPOBAHUIO B
001meo0pa3oBaTe/JbHbIX OPraHM3alMsAX, PACHOJOKEHHBIX B  CeJbCKOI
MECTHOCTH M MAJIbIX FOPOJaX, HEHTPOB 00Pa30BaHUA €CTECTBEHHO-HAYYHOW 1
TeXHOJI0ru4ecKoii HanpaBJjieHHocTell («Touka pocra») (yrB. pacnopsikeHHeM
MunucreperBa npocsemenusi Poccuiickoii ®enepamuu ot 12.01.2021 Ne P-6).
— URL: http://www.consultant.ru/document/cons_doc_LAW 374694/ (mara
oopamenns: 10.03.2021).

[Iporpamma mo ¢usuke omnpeaenser o0s3aTeabHOE MPEAMETHOE COJIepKaHHeE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/esoB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBSI3EH,
JOTUKK  y4eOHOTO TMPOIECcca, BO3PACTHBIX OCOOEHHOCTEH  00y4aromuxcs.
[Iporpamma mo ¢usuke Aa€T TpencTaBieHUWE O IEJsAX, COAEpNKaHUH, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YPOBHE.

N3yuenue kypca ¢Gu3MKd YriiyOJIEHHOTO YPOBHSI IO3BOJSIET PEATM30BATh
3a/1auu Mpo(eCcCHOHATFHON OpPUEHTAIMM, HAPABIEHO HA CO3/IaHWE YCIOBHM IS
NPOSIBIICHUS CBOUX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
oOydJaromumcsi, KOTOpble HEOOXOAUMBI Il MPOAOJDKEHUS oOpa3oBaHMs B
OpraHu3aIusgax MpPoPeCcCUOHATBLHOTO O00pa30BaHWSA IO Pa3IMYHBIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIEHHUATIBHOCTSIM.

B mnporpamve 1o (¢usMKe ONpENeNSIOTCS IUTAHUPYEMBIE PEe3yJIbTaTh
OCBOEHHS Kypca (PM3UKU Ha YPOBHE CpPEIHEro 00I1ero oopa3oBaHus: JMUHOCTHEIE,
MeTampeJMeTHbIe, TpeaMeTHble (Ha  yrayOoinéHHom  ypoBHe). Haydno-
METO/IOJIOTHYECKON OCHOBOM [IJIsi pa3padOTKM TpeOOBaHWN K JUYHOCTHBIM,
METaNnpeIMETHbIM W TPEAMETHBIM pe3yJibTaTaM OOy4YarolUXCsl, OCBOMBIIUX
nporpamMmy 1o (U3MKE Ha YpOBHE CpeaHero obmiero oOpa3oBaHHs Ha
yriayOJnEHHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIbHOCTHBINA MOAXO.

[Iporpamma no gpu3uKe BKIIOYAET:

IJIaHUPYEeMble PE3ylbTaThl OCBOEHUS Kypca (HU3MKUM Ha YrIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YyJIbTAThI 10 TOJIaM O0yUEHHUS;

cojiepkaHue yuyeOHoro npeamera «@u3nkay mo rogaM 00ydeHus.



[Iporpamma mno ¢Qu3uke HMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCIIOJIb30BaHa yUUTENISIMU (DU3UKH J1JISI COCTABJICHUSI CBOUX PA00OUUX MPOTPaAMM.

[Iporpamma no u3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENICH U
MPEIOCTABISIET BO3MOXKHOCTU JUI  pEAIM3AlMU  PA3IUYHBIX METOJUYECKUX
MOAXOJ0B K TMpernojaBaHuio (PU3NKKA Ha YTIyOJIEHHOM YpOBHE IPU YCJIOBUU
coxpaHeHHs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.

du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro MpeaMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUM 00 okpyxaroimieMm Mupe. llIkonpHbIN Kype u3NKHU — CUCTEMOOOpa3y O
JUISl €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (U3UYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SBICHMM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbusuueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHWE U AKTUBHOE
npuMeHeHre (GU3UYECKUX 3HAHUU OINpeNewio XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTHUH B cdepe HHEPreTHKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, TMOJIy4YEHUs] HOBBIX MaTepUaOB C 3aJaHHBIMU CBOMcTBamu. M3yueHue
GbU3MKM BHOCUT OCHOBHOW BKiIaJg B (OPMUPOBAHHWE €CTECTBEHHO-HAYYHOU
KapTHHBI MHUpa 00ydaromierocs, B GOpMUpPOBAHUE YMEHHUN MPUMEHSTh HAYYHBIN
METO/ TIO3HAHUSI TIPH BBIMIOJTHEHUH UMY YY€OHBIX UCCIICIOBAaHUMN.

B ocHoBy Kypca (hu3uKku Ha ypOBHE CpeiHEro 00111ero 06pa3oBaHus MOJI0KEH
pAI Uael, KOTOPbIE MOYKHO pacCMaTPUBATh KaK MIPUHIUIIBI €TI0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEM KypcC SIBISIETCA JIOTUYECKHU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoesa zenepanuzauuu. B cooTBETCTBMU C HEW MaTepuan Kypca (HHU3UKHU
o0beIMHEH BOKpYr (Qu3nyeckux Teopui. Bexymmum B Kypce sBIseTcs
(dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzanus NpeAnonaraeT MCIOJb30BaHUE
T'YMaHUTApHOTO TOTEHIHANa (DU3UYECKOW HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHSA
¢usuku ¢ pa3BuTHeM OOIECTBa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M SKOJIOTHUECKUMH MPOOIeMaMH.

Hoesa npuknaonon nanpasenennocmu. Kypc dbuszuku yromyOon€HHOTO ypoOBHS
MpeANoJiaraeT 3HakOMCTBO C ITUPOKHUM KPYTOM TEXHUYECKHUX U TE€XHOJIOTHUYECKUX
MPUJIOKEHUN HM3YYEHHBIX TEOpUM M 3akOHOB. lIpu 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOIIMX MPEICTABICHUNA U COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TE€XHOJIOTHU.

Hoea 3Ixkonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJIepKaHMsI, MOCBSIIEHHBIX SKOJIOTMYECKHUM Mpo0JeMaM COBPEMEHHOCTH,



KOTOpPBIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKH W TEXHOJOTHUM, a TaKKe OOCYXKICHHS
po0JIeEM pallMOHATBHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMmMbl 10 GU3UKE JOJKHO OBITH MOCTPOCHO HA
MPUHIMIAX CUCTEMHO-AESATENBHOCTHOTO noaxoAa. s u3uku peanuzanus 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCIOJIb30BAHUM CaMOCTOATEIBLHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytomIero ¢akropa ydeOHoro mpoiecca. s yriayOiaéHHOro
YPOBHS — DOTO CHUCTEMa CaMOCTOATEIBbHOTO YYEHHUYECKOTO HSKCIEPUMEHTA,
BKJTIOYAIONIETO (POHTAIBHBIE YYEHUUYECKHUE ONBITHI NP HM3YYEHUH HOBOTO
MaTepuana, jJaboparopHsie paboThl U pabOThl NpakTUKyMma. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanu3anuu (U3MYECKOro MpakTukyma. B  mepBoM ciyyae
OpakTUKyM npoBoautcs Jubo B koHie 10 u 11 kmaccos, 1100 mociie nepBoro u
BTOPOTrO TMOJYroAWi B KaXIOM M3 OTUX KiIaccoB. Bropoi cmocod — 310
UHTerpanusi paboT MNpaKTHKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOphIE
NPOBOASTCS B Ipollecce u3ydeHus pasnaena (temsl). [lpu stom mox paboramu
NPaKTUKyMa MOHUMAETCA CaMOCTOSATENbHOE HMCCIEJOBaHUE, KOTOPOE MPOBOJUTCSA
10 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOIAaroBoi HHCTPYKIIUH.

B nmporpamme mo (@usuke cucTeMa yYEHHYECKOTO HDKCIEPUMEHTAa,
1ab0opaTOpHBIX pabOT M MpaKTUKyMa Mpe/CTaBlieHa €IUHbIM TepedHeM. Boioop
TEMATUKUA JJI 9TUX BUJOB YUEHMUYECKHX MPAKTHUYECKUX pabOT OCYIIECTBISETCS
y4aCcTHHKaMU 00pa30BaTeNIbHOTO MPOoLiecca UCXOS U3 OCOOCHHOCTEN MOYPOUYHOTO
IUTAHUPOBAHUSA W OcCHamleHus: kabuHeta ¢(usuku. Ilpu 3TOM oOOecreunBaercs
OBJIaJIcCHUE OOYYaIOlMMUCA YMEHHUSIMHU TMPOBOJUTH TMpPSMblE U KOCBEHHBIE
U3MEpEHUs, MCCIEAOBAHMS 3aBUCUMOCTEH (DU3MYECKUX BEIMYUH U IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTE3.

bonpimoe BHHMaHHWE yIENSETCS PEHICHUIO PacYE€THBIX M KauyeCTBEHHBIX
3anau. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3a7add C SIBHO
3QITaHHOW M HESBHO 33aJIaHHOW (DU3WYECKOW MOJENbIO, TTO3BOJISIONINE MTPUMEHSTH
M3YUYCHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paziena Kypca, Tak H
UHTErpUpys NMPUMEHEHUE 3HAHUN U3 Pa3HBIX pa3fenoB. JJig KauecTBEHHBIX 3a]a4
MPUOPUTETOM SBIIAIOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeNCcKa3aHue MPOTEKAHUS
(bu3nUecKuX SIBICHUN U MPOIIECCOB B OKPYKAIOIIEH >KU3HU, TpeOyroiue BpIOOpa
buzruecKkor MOACNHN JUIsl CUTYaIluU MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusiMu PI'OC COO k wmaTepuanbHO-
TEXHUYCCKOMY OOCCIICUYeHHUI0 ydeOHOro mporecca Kype (H3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CpPEeIHEro 00IIero o0pa3oBaHus JOKEH U3y4aThCsl B YCIOBUAX
nmpeaMeTHoro kabuHera. B kaOuHere (GU3HKK JODKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE [JIsl BBIMOJHEHUS] YKa3aHHBIX B MpPOrpaMme M0
dU3MKe YYEHHMYECKUX OIBITOB, JIA0OpPATOPHBIX pabOT MW pabOT MpaKTUKyma, a
TaK)X€ IEMOHCTPALIUOHHOE 000pYAOBAHHME.



JleMoHcTpanuoHHOe 00opyAoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHITMIIOM MWHUMAJIBHOW JOCTAaTOYHOCTH W OOCECIEYMBACT TMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIFYEBBIX JIEMOHCTpAIUil s
UCCJICIOBAHUS  W3Y4YaeMbIX SIBICHHH ©  TPOILECCOB, OMIMPUYECKUX |
(GyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUUYECKUX MTPUMEHEHUH.

JlaGopaTopHoe oGopynoBaHue 1Jisi YYEHHMYECKUX MPAKTHYECKUX PadoT
dopmupyercsi B BHJe TeMaTHYeCKMX KOMILUIEKTOB H o0ecrmeuynBaeTcsi B
pacuéTre OJHOr0 KOMILIEKTa Ha JBYX oOyuyawuuxcsa. Temarudeckue
KOMILUIEKTbI JIA00pPaTOPHOIr0 00OPYAOBAHUA AOJKHbI ObITH IOCTPOCHBI HA
KOMIIJIEKCHOM HCIO0JIb30BAHUU AHAJOTOBBIX H N(POBLIX MPHOOPOB, a TAKIKE
KOMNbIOTEPHBIX H3MEPHUTEJIbLHBIX CHCTEM B BH/Ie HU(PPOBBIX JIA00pPaATOPHId.

OCHOBHBIMH TIEJISIMH U3yYCHUS (PU3NUKH B 00IIIeM 00pa30BaHUU SIBIISFOTCS:

dbopMHpOBaHUE HHTEpECAa M CTPEMIICHHS OOYYAIOIIMXCA K HAYYHOMY
U3YYCHHWIO TPUPOJBI, Pa3BUTHEC WX HMHTC/UICKTYaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHTHE TPEJACTABICHUNA O HAyYHOM METOJC IMO3HAaHUS W (POopMUpOBaHHE
UCCJICI0BATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIIUM SIBJICHUSM;

dbopMHpOBaHUE HAYYHOTO MHUPOBO33PCHHUS KaK pe3yjIbTaTa M3y4YeHHUS OCHOB
CTpOEHUSI MaTEepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

dbopMupoBaHUE YMEHUN OOBICHATH SABICHUS C UCIIOJIB30BAaHUEM (PUZUYECKUX
3HAHWM U Hay4YHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE MpeACTaBICHUN 0 BO3MOKHBIX chepax Oymymiei
npodeccuoHaIbHOM NIeITeNbHOCTH, CBSI3aHHBIX C (U3UKOH, TOATOTOBKA K
JanbHeIeMy OOy4eHHIO B ’TOM HAlpPaBICHUU.

JlocTkeHue ITUX 1eNield 00ecTeurnBaeTcs peleHneM CIIeAyIomuX 3a1a4 B
npoluecce U3yyeHus Kypca GU3MKHU Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHHK 00 O0MUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUSAX,  BKIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acTPOPH3NKH;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NI OOBSICHEHUS
duznuecknx SBICHWA B TPHUPOAC W JUISI MPUHATHAS TPAKTHUECKUX PEHICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS pA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
duznueckor Monenblo, 3a/ad, MOAPa3yMEBAIOIIMX CAMOCTOSATEIHLHOE CO3/IaHHE
dusnueckor MojenH, aaeKBaTHOW YCIOBHSIM 3a/ladyd, B TOM 4YHCIE 3aaad
WHXEHEPHOTO XapaKTepa;



MOHMMaHUEe (U3HYECKUX OCHOB M MPUHLMIIOB JEHUCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOJaMHU CaMOCTOSITEIbBHOIO IUIAHUPOBaHUS U MPOBEICHUS
(u3nUecKnX SKCHEPUMEHTOB, aHalW3a W HMHTEpHpeTalud  UHGOpMaIuH,
OTpeJIENICeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

CO37aHue YCJIOBHM [JIsl pa3BUTUS YMEHHUHM INPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOM JAEATEIBHOCTH,

pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeITeIbHOCTH, CBSI3aHHOM
¢ (hU3UKOI.

B coorBerctBun ¢ TtpeboBanusimu OI'OC COO yrinyOn€HHBI YpOBEHb
u3ydyeHus: yuyeOHoro nmnpeamera «®Pu3nMkKa» Ha YpPOBHE CpEIHEro OO0IIero
oOpa3zoBaHus BbIOMpaeTcss OOYYarOIMIMMUCSH, I[UIAHUPYIOIIUMU —TPOJOIKEHHE
o0pa30oBaHus M0 CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

Ha u3yuenne ¢puszuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOIIETOo
obpazoBanus orpoautcs 340 gacos: B 10 kimacce — 170 yacoB (5 yacoB B HEJEIIO),
B 11 knacce — 170 yacoB (5 4acoB B HEZEIIO).

[Ipennaraemsplii B mporpamme Mo (U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX padoT SBISETCS PEKOMEHJOBaHHBIM, YYMUTENb JeJaeT BBHIOOD
NPOBEJICHUsT JIA0OPAaTOPHBIX PpabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA

(mpakTH4Yeckass 4YacTb Y4eOHOrO COJep:KAHUS INpeaMeTa  YCHJIeHA
MaTepuaIbHO — TeXHHYeCKOH 0a30ii nenTpa «Touka pocray», HCHOIAb3yeMOro
MJISl peajiM3anMu 00pa3oBaTe/]bHBIX NPOrpaMM B paMKax IpPernogaBaHHUs
(puszukn)

10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

dusnka — pyHIaMeHTaIbHas Hayka O npupoje. Hay4uHblli MeTo TIO3HAHUS U
METOJIbI UCCIICIOBAHUS (PH3NICCKUX SIBJICHUH.

DKCHEpUMEHT W TEOpHUs B MpOIlecCce IMO3HAaHMS Mpupoasl. HabmrogaeHue u
OKCIIEPUMEHT B (hHU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOroBhIE M IU(pPOBHIC
U3MEPUTEITbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKOBBIC CHCTEMBI ).

[TorpemHOCTH  W3MepeHUH  (QU3MYECKUX  BEIWYUH  (aOCONIOTHAs |
OTHOCHUTEJIbHAS ).

MonenupoBanue (HU3MYCCKUX SBICHUN M TPOIECCOB (MaTepHalibHAs TOYKa,
abCoMIOTHO TBEPAOE TeNo, HAeallbHas >KUIKOCTb, HJCANbHBIM Ta3, TOUYCUHBIN
3apsan). 'unore3a. @u3nyeckuii 3aK0H, TPAHUIBI €r0 MpUMeHUMOCcTU. Dusnyeckas
TEOpHS.

Ponb u mecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUPa, B MPAKTUYECKON JeATETHHOCTHU JIOEH.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomaol, npAKMUKyM.

W3mepenre cuibl TOKa W HAMpPsDKCHHsST B LIEMH TOCTOSIHHOTO TOKa MpH
MOMOIITY aHAJIOTOBBIX U IU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1K(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITBIOTEPHBIX TATYHUKOB.

Pa3nena 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndeckoe nBrkeHne. OTHOCHUTEIBHOCTh MEXaHMUYECKOTO JIBHXKCHHS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Pannyc-BexkTop MatepuaibHOW TOYKH, €T0 TPOEKIMH HAa OCH CHCTEMBI
KoopauHat. TpaexkTopus.

ITepemernienne, CKOpOCTh (CpeaHsIi CKOPOCTh, MTHOBEHHAasi CKOPOCThb) H
YCKOPEHHE MaTEPHAIBHONW TOYKH, WX IMPOCKIMW HA OCH CUCTEMBI KOOpIWHAT.
Ciio)keHue nmepeMenieHn U CI0KEHUE CKOPOCTEN.



PaBHOMEPHOE M PAaBHOYCKOPEHHOE NMPSAMOJIUHENHOE ABUKEHHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaTEPUAIbHON TOYKH OT BPEMEHHU U HX
rpaduxu.

CBoOonHOe maneHue. YCKOpeHHEe CBOOOJHOrO mMajaeHus. JIBrkeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKU OT BPEMEHH U UX TpadUKH.

KpuBonnHeitHoe  nBukeHue. J[BUKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocTh. llepumonm u wacrora oOpareHus.
LenTpocTpeMuTenbHOE (HOPMAIbHOE), KacaTelbHOE (TaHT€HIMAIbHOE) U TOJHOE
YCKOpPEHUE MAaTEpUaIbHON TOUKHU.

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKHE TIPOLIECCHI: CIHIOMETP,
JNBWKEHHE CHApsA0B, LEMHbIE, IIECTEpEHYATBIE W pEMEHHBIE NEpeAayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

(c ucnonv3osanuem yuPpoeozo u anano206020 odoopyoosanusn yenmpa «Touka
pocmay)

Mojenb cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUYKEHUS.

CriocoObl uccieI0oBaHus JBUKEHUH.

Nnntoctpanuus npenesbHOro nepexoaa U U3MEepEHNe MTHOBEHHON CKOPOCTH.

[IpeoGpazoBanue ABUKEHUHN C UCTIOIB30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGmionenne nABMWKeHUS Tena, OpOIICHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne CKOpocTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeobpazoBaHuEe YrIIOBOW CKOPOCTH B PEIAYKTOpE.

CpaBHeHHME TyTEW, TPACKTOPUM, CKOPOCTEH IBMKEHHUS OJHOIO M TOTO XKeE
T€JIa B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoi, npaKmuKym.
(c ucnonvzosanuem yupposeozo u anano206020 0oopyoosanus yenmpa «Touka
pocmay)

N3ydyeHne HEpaBHOMEPHOTO ABHKEHHUS C LIEJIBIO ONPEICICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenne yCcKOpeHHs Ipu NPSMOJMHEMHOM PaBHOYCKOPEHHOM JBUKECHUU
10 HAKJIOHHOM TIJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JBUKCHHH.

HN3mepenne YCKOPEHMUS CBOOOTHOTO MaJICHUS (pexOMeHI0BaHO
UCIIOIb30BaHue U(poBO 1ab0paTopun).



N3yuenne nBukeHUs Tena, OpOIIEHHOro TOpu30oHTanbHO. I[IpoBepka
TUIIOTE3bl O TMPSAMON MNPONOPLMOHATBHON 3aBUCHMOCTH MEXIY AalbHOCTHIO
MOJIETA ¥ HAYAJIbHOU CKOPOCTBIO TEJIA.

N3ydyeHne IBHXKEHHUSI Tella MO OKPY>KHOCTH C MOCTOSSHHOM IO MOJYIIIO
CKOPOCTBIO.

UccnenoBanue 3aBUCHUMOCTH Tepuoja oOpalieHuss KOHMYECKOTO MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproroHa. MHepumanbHble cucteMsl otcu€ra. [IpuHimn
otHocutenbHOCTH ["amuies. HeunepruanbHblie cUCTEMBbl OTCU€Ta (OMpenesieHue,
IpUMEpHI).

Macca rena. Cuna. [lpuHumn cynepno3uuny CHil.

Bropoit 3akon HeroTOHA 1151 MaTEpUAIIBHOM TOYKH.

Tperuit 3akoH HproTOHA Is1 MAaTEpUAIBHBIX TOYEK.

3aKOH BCEMHMPHOTO TATOTEHUS. ODKBUBAJICHTHOCTh T'PaBUTAIMOHHOU W
UHEPTHOU MaCCBI.

Cunia TsKeCTH. 3aBHCUMOCTh YCKOPEHHS CBOOOJHOTO TAJEHUSI OT BBICOTHI
HaJl TIOBEPXHOCTHIO TIUJIAHETHI M OT Treorpaduyeckod MUPOTHL. JIBUXKEeHHE
HEOECHBIX TeJl U X CIyTHUKOB. 3akoHbl Kemmepa. [lepBas kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, aBukyiierocs ¢
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TPEeHHUS CKOJBXKEHHUS U CUJa TPEHHS
nokosi. Koaddumument tpenus. Cuna CONPOTHUBICHUS IPU JBXKCHUW Tela B
KUJIKOCTH WJIK ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTEIBHOTO JIBUKECHUS.

HMasnenue. ['mapocratuueckoe napieHue.Cuna Apxumena.

TexHU4YeCcKHe YCTPOMCTBA W TEXHOJIOTMYECKHUE TMPOLECCHl: MOAIIUITHUKH,
JIBUKECHUE NCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpauuu.

(c ucnonv3osanuem yuphpoeozo u anano206020 odopyoosanusn yenmpa «Touxa
pocmay)
HaGmoneHnne NBMKEHUS Tell B HMHEPIUAIBHBIX M HEHMHEPIIHAIBHBIX CHCTEMax
OTCYETA.

[TpyHUMTT OTHOCUTEIBHOCTH.

Kauenune nAByX HIMIMHAPOB WIM IIAPOB PA3HOM MAacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCHTEIBHO HEMHEPIIUATIBHON CUCTEMbI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIONIEH  MNPUIIOKEHHBIX K TEIy CHUI  C
MPOU3BEACHUEM MACCHI T€JIa HA €r0 YCKOPEHUE B MHEPIIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIKMX B PE3YJIbTATE B3aUMOICHCTBUS TEI.



H3mepenne Mace 1no B3auMOAECHUCTBHUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

[enTpobexHbIE MEXaHU3MBI.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

(c ucnonv3osanuem yuhpoeozo u anano206020 odoopyoosanun yenmpa «Touxa
pocmay)

N3mepenue paBHOACHCTBYIOIIEH CWJI TPU JABMIXKEHUM Opycka IO HAKJIOHHOM
MJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCMMOCTH BPEMEHU JBIDKCHHsSI Opycka Mo
HAKJIOHHOM IMJIOCKOCTH Ha 33JJTaHHOE PACCTOSIHUE OT €r0 MacChl.

UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIium.

N3ydeHne ABMIKEHHSI CHUCTEMBI TeJ, CBSI3aHHBIX HHUTHIO, TIEPEKUHYTON uepes
nErKkuii OJIOK.

N3mepenue koddduirieHTa TpeHUS MO BEJIUYHMHE YIJIOBOrO KO3 duimenrta
3aBUCHMOCTH Frp(N).

HccnenoBanue nBukeHUs Opycka MO HAKIOHHOM TUIOCKOCTH C MEPEMEHHBIM
KO3 PUITUEHTOM TPEHUS.

N3ydeHne nBUKEHUS Ipy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teino. IlocTymaTenbHoe M BpamiaTelbHOE JIBHXKEHHE
TBEpAOTro Teia. MOMEHT CWIbl OTHOCHTENBHO OCH BpamieHus. [lmedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECUS TBEPIOTO TENA.

YcroitunBoe, HeyCTOHYMBOE, 0€3pa3TMUHOE PABHOBECHE.

TexHnueckue yCTPOMCTBA M TEXHOJIOTHUYECKHE MPOLECCHI: KPOHIITEHH,
CTPOUTEINbHBIN KpaH, pelI€TyaThle KOHCTPYKIIUH.

Hemoncmpauuu.

(c ucnonvzosanuem yuppoeozo u ananoz2068020 ooopyoosanus yenmpa «Touka
pocmay)

VYcoBust paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

(c ucnonvzoeanuem yuppoeozo u anano2o068020 ovopyoosanus uenmpa « Touka
pocmay)

UccnenoBanne yciioBUM paBHOBECHS TBEPAOTO TeJld, HMMEKOMIETO0 OCh
BpalCHUS.



KoHcTpynpoBaHre KpOHIITEWHOB U PACYET CUJI YIPYTOCTH.

N3y4yeHue ycTOWYMBOCTU TBEPAOTO TEJIA, UMEIOLIErO IUIOIIAAbL OIOPBI.

Tema 4. 3akonvl coxpanenus ¢ mexanuke.

NMnynec MaTepuanbHOM TOYKH, CUCTEMBI MaTepUAJIbHBIX TOYEK. LleHTp Macc
CUCTEMBI MaTepUAJIbHBIX TOUEK. Teopema 0 JBHKEHUH 1LIEHTPA Macc.

NMmynibe CUITbl 1 M3BMEHEHNE UMITYJIbCA TENIA.

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE nBUKEHUE.

MoMeHT umITylibCca MaTepualbHOW TOYKH. [IpeacTtaBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX MOJISX.

PaGoTta cuiapl Ha MajJoM M Ha KOHEYHOM IepeMeleHuu. [ 'paduyeckoe
npeJicTaBieHue paboThl CUJIBL.

MOIIHOCTb CHUJIBI.

Kunetnueckass sHeprusi marepuaqbHOM TOYKH. TeopemMa 00 HW3MEHEHUH
KMHETUYECKON SHEPTrUM MaTepUaIbHON TOUKH.

[ToreHmanbHble W HENOTEHUMATIbHbIE CWiIbl. lloTeHUManbHas SHEpPrus.
[ToTennuanbHas 3HEprus ynpyro aehopMupoBaHHON NpYykuHBL. [loTeHIManbpHAsS
SHEprus Tella B OAHOPOJHOM TIpaBUTAlMOHHOM Tnoisie. IloTeHnManbHas SHEPrHs
TeJa B TPaBUTAIMOHHOM I10JI€ OJJHOPOIHOTO Iapa (BHYTpW U BHe miapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

Cs3p pabOThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHHU4eCKOu
SHEPIUH CUCTEMBI TEN. 3aKOH COXPAHEHUSI MEXAaHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHyuM Ay WI€aTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAaHEHHUsI MEXaHUYECKOU YHEPTUU.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJIOMET, KOMEpP, NPYNKUHHBIM MHUCTOJIET, THPOCKON, (PUTypHOE KaTaHuE Ha
KOHBbKax.

Jemoncmpauuu.

(c ucnonvzosanuem yuppoeozo u ananoz206020 0oopyoosanun yenmpa «Touxa
pocmay)

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE 1BHXKEHME.

HN3mepenne MOITHOCTH CHJIBI.

W3meHeHne sHepruu Tela Mpu COBEPIICHUN PaOOTHI.

B3anmHble TIpeBpalieHus] KHHETUYECKOM W IOTEHLUMAJIbHOW SHEPrUd IpHU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTH U CUJIbI YIPYTOCTH.

CoxpaHeHue SHepruu npu CBOOOIHOM MaICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKyMm.



(c ucnonv3oeanuem yuPpoeozo u anano206020 odoopyoosanua yenmpa «Touxa
pocmay)

N3mepenne nmnyiibca Teaa no TOpMO3HOMY MY TH.

N3mepenue cumibl TATH, CKOPOCTH MOJEIH 3JIECKTPOMOOUIIS U MOIIHOCTH
CHUJIbI TATH.

CpaBHeHME U3MEHEHHUS UMITYJIbCA TeJla C UMITYJIbCOM CHUJIBI.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMO/ICHCTBUMU.

N3Mepenne KNHEeTUYECKOW YHEPTUU TEJA 10 TOPMO3HOMY MY TH.

CpaBHeHUE W3MEHEHUs TOTCHIIMATBHON YHEPTUM MPYKUHBI C paOOTON CHUJIBI
TpEHHUS.

Onpenenenue pabOThl CWJIBI TPEHUSI TIPU JBWKEHUM Tejla MO HAKJIOHHOW
IUIOCKOCTH.

Paznen 3. MoJsiekyasipHas pu3suka 1 TEpMOAMHAMMKA.

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYECKOI MeopU.

OcCHOBHBIE TOJIOXKEHUSI MOJIeKyIsipHO-KuHeTndeckor Tteopun (MKT), ux
onbITHOE 00ocHOBanue. [uddy3us. bpoyHoBckoe npmxeHne. XapakTep IBUKCHUS
U B3aMMOJCHCTBUS YACTHUIl BemecTBa. Mojenu CTpOEHHUs Ta30B, KUIKOCTEH U
TBEPABIX TN U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojenei. Macca u
pa3mepsl MoJekyn (atomoB). KonnuectBo Bemectsa. [locrossnnas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkana
temrieparyp Llenbcus.

Mogenbs uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasa JIBI>KyTCS XaOTUYECKH U HE B3aUMOJAEHCTBYIOT JIPYT C IPYyTrOM.

l'azoBbie 3akoHBl. YpaBHeHue MeHneneeBa—Knanelipona. AOGcomOTHAS
temrieparypa (mkana temneparyp KenbBuna). 3akon [lanerona. M3omporeccel B
UJCAIBPHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BellecTBa. [ paduyeckoe
IIPEICTaBIIEHNE U30IIPOLIECCOB: H30TEPMa, N30X0pa, n300apa.

CBsi3b  MeEXIy JaBICHUEM H  CPEAHEH  KUHETUYECKOW  HBHeprueu
MOCTYNATEIbHOTO TEIJIOBOTO JBWKEHUS MOJEKYJI HJI€AIbHOrO raza (OCHOBHOE
YpaBHEHHE MOJIEKYJIAPHO-KUHETUYECKON TEOPUHU UIEATIBHOTO ra3a).

CBs13b a0CONIIOTHON TEMITEpaTyphl TEPMOAMHAMUYECKON CHCTEMBI CO CpeTHEN
KMHETHYECKOW SHEPTUEN MOCTYIATEIbHOTO TEIJIOBOIO IBMKEHUS €€ YACTHLL.

TexHnuecknue YCTpOWCTBA W TEXHOJOTMYECKHE IPOLECCHI: TEPMOMETP,
O6apomeTp, MoTy4eHne HAaHOMATEPUATIOB.

Jemoncmpauuu.

(c ucnonvzoeanuem yuppoeozo u anano2o068020 ovopyoosanus uenmpa « Touka
pocmay)

MOI[GJ'H/I ABMOKCHHMSA 4aCTHUI BCIIICCTBA.



Mopens OpOyHOBCKOTO IBUKEHUS.

Buneoponnk ¢ 3anuchbio peasbHOro OpOYHOBCKOTO ABUKEHUS.

Huddy3us xxuakocTen.

Mopnens onbita HTepHa.

[IputsxeHne MOIEKYy.I.

Mojenu KpUCTaIIINYEeCKUX PELIETOK.

HaGmronenue u uccnegoBaHue U30MPOLIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopuvie pabomboi, nPaKmMuKym.
(c ucnonv3oeanuem yuPpoeozo u anano206020 ooopyoosanus yenmpa «Touxa
pocmay)

UccnenoBanne mpolecca YCTAaHOBICHUS TEIUIOBOIO paBHOBECUS TIpHU
TEMJI000MEHE MEXy TOpsiYei U XOJI0IHOU BOJIOH.

N3ydenne wW30TEpMHUYECKOTrO TIpolecca (PEKOMEHJIOBAHO WCIOJIb30BaHHE
1 poBoi 1abopatopun).

N3ydenne n30XopHOTO Mpolecca.

Nzyuenne nzobapHoOro mpoiecca.

[TpoBepka ypaBHEHUSI COCTOSTHHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckas (TJ]) cucrema. 3agaHue BHEIIHUX YCJIOBUM JJIst
TEPMOJANHAMUYECKON cUCTEMBI. BHelHNEe U BHyTpeHHUE mapaMmeTphl. [lapameTrpsl
TEPMOJANHAMUYECKON CUCTEMBl KaK CPEJHHE 3HAYEHHUS BEIUYHMH, OMHCBHIBAIOLINAX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHamuku. CamMonpou3BOJIbHAs — pelakcanus
TEPMOJANHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopaens wuaeanpbHOr0 ra3a B TEPMOJAMHAMUKE — CHCTEMAa YpPABHECHUN:
ypaBHeHUE MenaeneeBa—Kianenpona U BbIPAXXCHUE JUJIsI BHYTPEHHEH SHEPTUMU.
VYcnoBuss IpUMEHUMOCTH 3TOM MOJIENN: HU3Kasl KOHIIEHTPAIUsl YaCTHUIl, BBICOKHE
TeMIepaTypsl. BeipaxeHue 111 BHYyTPEHHEW HEPTUU OJHOATOMHOIO UACAIBHOIO
rasa.

KBazucratnueckue nu HeCTaTUUECKHUE TTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Berancinenue paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepenaya  kak  cnoco0  WM3MEHEHUsS ~ BHYTPEHHEW  JHepruu
TEPMOJUHAMUYECKONH  CUCTEMBI  0e3  coBepmieHus pabotel.  KonBekius,
TEIUIONPOBOIHOCTD, U3JIyUYCHHE.

KomnuectBo TennoTel. TemmoéMKOCTh Tenma. YAeapHass H  MOJSpHas
TEIUNIOEMKOCTH BEIIECTBA. YpaBHeHUE Mailepa. YaenpHas TEIUIOTa CropaHusd
tornBa.Pacu€r konuuecTBa TEIIOTHI Tpu  Temonepenade. I[lonsitue 006
anrabaTHOM IIpoIiecce.



IlepBblli 3aKOH TepMOAMHAMUKHM. BHyTpeHHsas »Heprus. Komnuectso
TEIJIOTHI W paboTa Kak Mepbl HW3MEHEHHMs]  BHYTPEHHEW  HSHEpPruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOAMHAMHMKU [UIsI PABHOBECHBIX IPOLIECCOB: YEPE3
3aIaHHOE PABHOBECHOE COCTOSIHHUE TEPMOJIWHAMUYECKOM CHUCTEMBI MIPOXOIUT
eMHCTBEHHAs ajguabara. AOCONIOTHAs TeMIepaTypa.

Bropoli 3ak0OH TEpMOAMHAMUKHA U1  HEPAaBHOBECHBIX  IIPOLIECCOB:
HEBO3MOXXHO TIepeiaTh TEIIOTY OT 0oJiee XOJIOIHOIOo Tea K 0oJiee HarpeTtoMy 6e3
koMmreHcaiuu (Knaysuyc). HeoGpaTuMocTh NpUpOIHBIX TPOIIECCOB.

[Tpuniune! aecteus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII. Huxn Kapno.

DKOJIOTMYECKHE ACTIEKTHl MCIOJIb30BAHMS TEIUIOBBIX ABUrareneil. TemioBoe
3arpsAA3HEHNUE OKPYXKAIOLIEH Cpe/Ibl.

TexHuueckue yCTpPONCTBA M TEXHOJOTHMYECKUE TMPOLECCHI: XOJIOJANIbHUK,
KOHJUIIUOHEP, AW3CIbHBIH W KapOHOpAaTOpPHBIN JABUTATENM, MapoBas TypOuWHA,
MOJIyYCHUE CBEPXHUBKUX TEMIIEPATYp, YTUIIM3ALMSA «TEIJIOBBIX» OTXOJOB C
MCIOJIb30BaHUEM TETUIOBOI'O HAcOCa, yTHINU3AIUs OMOOPTaHUYECKOTrO TOTUIMBA JIs
BBIPA0OTKHU «TETIOBOM» U AJNEKTPOIHEPTUH.

Jemoncmpayuu.
(c ucnonvzosanuem yupoeozo u ananoz06020 ooopyooseanus yenmpa «Touka
pocmay)

N3menenne TemmnepaTypsl IIpU aauadaTHIECKOM PaCIIUPEHUU.

Bo3znymHoe orauso.

CpaBHeHME yACIBHBIX TEINTIOEMKOCTEH BEIECTB.

Cnoco0bl M13MEHEHUST BHYTPEHHEH YHEPTUH.

HccnenoBanue aaradbaTHOTO Ipoliecca.

KoMnbroTepHbIe MOJIENIHN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padomot, npaKmMuKym.
(c ucnonvzosanuem yuppoeozo u anano2o068020 ovopyoosanus uenmpa « Touka
pocmay)

N3mepenue yaenpHON TENI0EMKOCTH.

HccnenoBanue mporiecca OCThIBaHUSI BEIIECTBA.

UccnenoBanue aanadbaTHOTO Mpoliecca.

N3ydyenrne B3aMMOCBS3M JHEPIUU MEXKMOJEKYJSIPHOTO B3aUMOJCHCTBUSA U
TeMIepaTypbl KUTICHUS KUJIKOCTEH.

Tema 3. Aepecammnvie cocmoanusn eeuwecmea. Dazoevie nepexoonl.



[TapooOpazoBanue u koHjaeHcanusa. VcmapeHue u KumneHue. YaenbHas
TEIJI0Ta MapooOpa30BaHMUSL.

Hacpimiennple M HeHachllleHHbIE Iapbl. KayecTBeHHass 3aBHCUMOCTH
IJIOTHOCTH M JABJIECHUs HACBIIIEHHOIO ITapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JaBJICHUS
B JKHJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCHUTEIbHAS BIIAXKHOCTD.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUs CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtaqm3anus. YIeiapHas TEIUIOTa IJIABJICHMUS.
CyOnumarnus.

Hedopmanuu TBEpAOTO Tena. Pactsokenue u cxarue. Casur. Moaynbs FOnra.
[Ipenen ynpyrux aedopmariuii.

TemoBoe pacumupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacmpeHre. AHTapMOHHU3M TEIUIOBBIX KOJIEOAHWN YacTHIl BEIIECTBA KaK MPUYMHA
TEIUIOBOT'O PaCHIMPEHUs TeJl (Ha KaYeCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPrun B (pa3zoBbIX Mepexoaax.

VYpaBHeHUE TEMIOBOTO OanaHca.

[ToBepxHocTHOe HaTsKkeHHE. Kod3(QhUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kanumisipasle siBnenus. J[aBineHue noa UCKpUBIEHHON MOBEPXHOCTHIO JKHIKOCTH.
®opmyia Jlamaca.

TexHuueckne yCTpOWCTBA W TEXHOJOTHMYECKHME TPOLECCHI:  KUAKHE
KpHUCTaJUIbl, COBPEMEHHBIE MaTEPUAIIBI.

Jemoncmpayuu.

(c ucnonv3osanuem yuhpoeozo u anano206020 ovopyoosanusn yenmpa «Touka
pocmay)

TermnoBoe pacumpeHue.

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenune. Kurnenue npu noHM>K€HHOM J1aBJICHHM.

N3mepenune cuipl NIOBEPXHOCTHOIO HATSKECHUS.

OMnBITHL C MBUIBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnspusle siBneHus.

Moaenn HEHLIOTOHOBCKOM KHUIKOCTH.

Croco0bl u3MepeHus BIaXKHOCTH.

HccnenoBanne HarpeBaHus U MUIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner nedopmarimii.

Hab6monenne mansix aedopMarmii.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomot, npakmuKym.



(c ucnonv3oeanuem yuhpoeozo u anano206020 odoopyoosanun yenmpa «Touka
pocmay)

N3y4yeHne 3aKOHOMEPHOCTEN UCIIAPEHUS JKUIKOCTEU.

N3Mmepenne yaenpHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBOMCTB HACHILIEHHBIX I1APOB.

N3mepenre aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
ITOMELIEHNUH.

N3mepenue korduiirieHTa TOBEPXHOCTHOTO HATSIKEHUS.

N3mepenne moayns FOnra.

HccnenoBanne 3aBucuMocTH JedopMmaliii  pPe3UHOBOro oOpasua ot
NPWIOKEHHOW K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnexmpuueckoe no.e.

OnekTpu3auus Tell W €€ MpOsBIEHUA. JJIEKTpUYecKuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAfaoB. I[IpOBONHMKH, HHMAJIEKTPUKA U  MOJTYHPOBOJHUKHU.
DNEeMEHTApHBIA JJIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHUS JIIEKTPUYECKOIO
3apsaa.

B3aumoperictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KynoHa.

Onektpuueckoe noiie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hamnpspbk€aHocTh  anekTpudeckoro  mosis.  [IpoOuerit  3apsa.  JIuawwm
HaIPSKEHHOCTH AJIEKTPUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUMaNnbHOCTh 3JEKTPOCTATUUECKOr0 MOJid. Pa3HOCTh MOTEHLHMAIOB H
HamnpsbkeHue. lloTeHnManbHash SHEprus 3apsaa B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuunan snexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
NOTEHIMATIOB JJIsl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK M
HEOITHOPOJIHOTO).

[IpyHUOMI CyNEPIO3ULINU AIIEKTPUIYECKUX MTOJIEH.

[Tone Ttoweunoro 3apsina. [lome paBHOMepHO 3apspkeHHOUM cdepsl. [lome
pPaBHOMEPHO 3apsDKEHHOro 1o o0béMy mapa. [lome paBHOMEpPHO 3apsKEHHON
OeCKOHEYHON TUIOCKOCTH. KapTuHbl JHHUN HANpsHXKEHHOCTH OSTHUX TOJEH W
SKBUIIOTECHIUAJIBHBIX ITOBEPXHOCTEM.

IIpOBOAHUKH B IIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsII0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
IIPOHUIIAEMOCTH BEILIECTBA.

KongeHcaTop. OneKTpOEMKOCTh KOHJEHCATOPa. JNEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopa.

[TapamensHoe coennHeHne KOHAeHcaTopoB. [locnenoBarenbHoe coequHeHne
KOHJIEHCATOPOB.

OHeprus 3apsKEHHOT0 KOHIEHCATOPA.



JIBrxeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: JIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE BJIEKTPONPUOOPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

(c ucnonv3oeanuem yuPpoeozo u anano206020 odoopyoosanun yenmpa «Touxa
pocmay)
Y CTpOUCTBO U MPUHIUII IEUCTBUSA dJIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TOJIE JBYX 3apsIAKEHHBIX IIACTHH.

Mogens a5ekTpoctatrudeckoro reueparopa (Bau ne ['paada).

[TpoBOJIHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIONIAIu
IJIACTUH, PACCTOSIHUS MEXKAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUIYECKOTO MO 3apsKEHHOTO KOHAEHCATOopa.

3apsaka U pa3psiika KOHJEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

(c ucnonv3osanuem yuphpoeozo u anano206020 ovopyoosanusn yenmpa «Touxa
pocmay)
OueHka cui B3auMOJAECHCTBUS 3apSyKEHHBIX TEIN.

HaGmronenue npeBpalilieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanune pa3psna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CyleCTBOBaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. VMcTouHukun
toka. Hanpsixxkenue U u DJ1C é.

3axkon Oma JiJig yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJWHBI M IUIOIIAAW MNONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENsieMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUMU.

Jemoncmpayuu.

(c ucnonvzosanuem yuPpoeozo u anano208020 ovopyoosanus uenmpa « Touka
pocmay)

N3mepenune cuiibl TOKa U HAIPSHKEHUS .

UccnenoBanre 3aBUCUMOCTH CUJIBI TOKAa OT HAINPSDKEHHS UL PE3UCTOpa,
JIaMITbl HAaKaJIMBAHUS W CBETOAMO/IA.

3aBUCUMOCTh COTPOTUBICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUSI TTPU TTOCTOSSHHOM
HaIPSKEHHUU.

[Ipssimoe nzmepenne DJ]C. KopoTkoe 3aMbIkaHUE TaIbBAHUYECKOTO AJIEMEHTA
U OLIEHKA BHYTPEHHETO COMPOTUBIIEHUS.

Crnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pazHOCTH MOTEHLUHUATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

(c ucnonv3osanuem yuhposeozo u anano206020 ovoopyoosanusn yenmpa «Touka
pocmay)

HccnenoBanne cMENMIaHHOTO COEAUHEHHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIICHUS TPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTA CWJIBI TOKA OT HANpPSKEHUA IS JIAMIIBI
HaKaJIUBaHUS.

VYBenuueHue npejaena u3MepeHus: amnepmMerpa (BoJbTMETPA).

M3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHMYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKAHHH.

NccnenoBanne pazHOCTH MOTEHUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKaA.

Tema 3. Toku ¢ paznuunvix cpeoax.



DOneKkTpuueckass MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOJIUMOCTh TBEPIBIX METAIJIOB. 3aBUCUMOCTh CONPOTUBICHUS] METAUIOB OT
Temrepatypbl. CBEpXIPOBOJIUMOCTb.

DNeKTpUUecKuil TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TomynpoBOHUKH. CobGcTBeHHas u pUMecHast MIPOBOJIMMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEeKTPUUECKUNA TOK B JJICKTPOJUTAX. DJIEKTPOIUTHYECKAS IUCCOIMAIHS.
DnekTponus. 3akoHbl Dapajies A1l FAEKTPOIU3a.

DOneKkTpuueckuidi TOoK B Tazax. CaMOCTOSITETbHBIH M HECaMOCTOSITEIbHBIN
paspsa. Paznuunbie TUIIBI caMOCTOSITENIBHOTO pa3psna.Monuus. [Tnazma.

TexHuveckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: Ta30paspsiHbIe
JIAMIIbl, DJICKTPOHHO-JydeBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3uCTOp, (OTOMUOJ, CBETOAMOJ, TallbBaHUKa, padUHUPOBAHUE MEH,
BBITUTABKA AJTFOMUHMS, DJICKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

(c ucnonv3osanuem yuhpoeozo u anano206020 odoopyoosanusn yenmpa «Touka
pocmay)

3aBUCHUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH AIEKTPOJIUTOB.

3akoHbI 25ekTpoiusa dapanes.

HckpoBoii pa3psiag 1 IPOBOIUMOCTb BO3yXa.

CpaBHeHHE MTPOBOAMMOCTH METAJUIOB U TTOJTYIIPOBOIHUKOB.

OHOCTOPOHHSSI IPOBOJIUMOCTH THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, RPAKMUKYM.
(c ucnonv3osanuem uupposozo u ananoz06020 obopyoosanusn uenmpa «Touka
pocmay)

HaGmronenue amekTpoiusa.

N3mepenue 3apsijia 0JHOBAJICHTHOI'O MOHA.

UccnenoBanne  3aBUCUMOCTH  COMPOTHUBJIECHHUS  TEPMOpE3UCTOpa  OT
TEeMIEepaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JAUO/A.

Du3nYeCKU MPAKTHKYM.
(c ucnonvzoeanuem yuppoeozo u anano2o068020 ovopyoosanus uenmpa « Touka
pocmay)
CnocoObl m3MepeHus: (PU3MUSCKUX BEIMYMH C HMCIOJIB30BAHHEM aHAJOTOBBIX W
IU(PPOBBIX HM3MEPUTEIBHBIX NPHOOPOB W KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOCONIOTHBIE U OTHOCUTEIIBHBIC TTOTPEITHOCTH U3MEPECHUN (PU3MYECKUX BEIUYHUH.
OueHka rpanull MOrpeIHOCTEN.



[IpoBeneHue  KOCBEHHBIX U3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(u3nuecKUX BEIMYMH, MPOBEpPKa MNPEIJIOKEHHBIX TUIOTE3 (BBIOOp M3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pa3fenax «YUYEHUYECKUH  HKCIEPUMEHT,
1a00paTopHbIC padOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

N3yuenune kypca ¢usuku yrioyonénHoro ypoBHs B 10 kmacce
OCYIIECTBIISIETCSI C YYETOM COJIEpPKATEIbHBIX MEXKIIPEAMETHBIX CBSA3EH C Kypcamu
MaTeMaTUuKH, OMOJIOTHH, XUMUH, Teorpauu U TEXHOJIOTUH.

Mescnpeomemmusle nonamus, c6A3aHHbIE C U3YUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHUE, HAaydyHbId (DakT, rumnoresa, (pumyeckas BeJIWUYMHA, 3aKOH,
TEOopus, HaONIOZCHUE, OSKCIEPUMEHT, MOJECIMPOBAHUE, MOJIeNb, H3MEpEHHUeE,
MOTPEIIHOCTH U3MEPEHUH, U3MEepUTEIbHBIE TPUOOPHI, IU(PpOBas 1ad0paTOpHs.

Mamemamuxka: pelieHue CUCTEMbl ypaBHeHMM. JluneiHas QyHKus,
napabosna, runepboia, ux rpa@ukd U cBoiicTBa. Tpuronomerpudeckue ¢yHKIHUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

Buonozua: mexannueckoe JBUKEHUE B >KMBOM mpupoje, nuddysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEeH Cpesbl,
yTUan3anusi OMOOPraHMYECKOro TOIUIMBA JJIi  BBIPA0OTKH  «TEIJIOBOW» |
ANIEKTPOIHEPT UM, TIOBEPXHOCTHOE HATSDKEHUE U KAIMJULSIPHBIE SIBJICHUS B IIPUPO/IE,
JIEKTPUYECKUE SIBIICHUS B )KMBOW IPUPOJIE.

Xumun: HACKPETHOE CTPOCHHME BEIECTBA, CTPOECHUE aTOMOB U MOJEKYJ,
MOJIb BEIECTBA, MOJSIpHAas Macca, IIOJIy4eHHE HaHOMATEepUaloB, TEIUIOBBIC
CBOICTBA TBEPABIX TEJI, KUAKOCTEN U Ia3oB, )KUJAKHE KPHUCTAIUIBI, IEKTPUUECKHE
CBOICTBA METAJUIOB, 3JEKTPOJIUTHYECKAs AUCCOLNUALINS, TaJbBaHNKA, YIEKTPOHHAs
MUKPOCKOTIHS.

TI'eocpagpun: BnaxxHOCTH BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonoz2ua: npeodbpazoBaHuE IBUKEHUI C HCIIOJIB30BAHUEM MEXaHHU3MOB,
Y4€T CyYXOrO0 M JKHJIKOIO TpEHUS B TEXHUKE, CTaTUYECKHE KOHCTPYKIUHU
(KpOHIITENH, pemeéTyaTble KOHCTPYKLMH), HCIIOJIb30BAHUE 3aKOHOB COXPAHECHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET M JPYIHE), JBUTATENIb BHYTPEHHETO
CrOpaHusi, mapoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIYYEHHsSI COBPEMEHHBIX MAaTEpHaIOB, B TOM YHUCJIE€ HAHOMATEPHAIOB, M
HAHOTEXHOJIOTMH, 3JIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHUE 3JIEKTPOIPHOOPOB,
ra3zopaspsaHbIe JIaMIIbI, TOJIYIPOBOIHUKOBBIE PUOOPHI, TaIbBAHUKA.



11 KVIACC

Paznen 4. JinekrpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBue TOCTOSSHHBIX MArHUTOB M IMPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJIEH. JINHUM MarHUTHOW MHIYKLIUH.

MarHnutHoe ToJie MPOBOJAHUKA ¢ TOKOM (TPSIMOTO MPOBOJIHUKA, KATYIIKH U
KpyroBoro BuTka). OneIT DpcTrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM Tmosie. PaGota cuisl JlopeHria.

MaruauTHoe 1noJje B BeniectBe. DeppoMarHeTUky, napa- U TMaMarHeTUKH.

TexHuueckue YyCTpOWCTBA M TEXHOJOTUYECKHE MPOIECChl: MPUMEHEHUE

MOCTOSIHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATEND SIKOOH, YCKOPUTENIN 3JI€MEHTAPHBIX YaCTHII.
Jemoncmpayuu.

(c ucnonv3osanuem yuhpoeozo u anano206020 odoopyoosanusn yenmpa «Touxa
pocmay)

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOrO  MOJSL  [OJOCOBOTO  H
M10JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptrna 1MHMI MarHUTHON MHAYKIMY MOJIS JJIMHHOTO MPSIMOr0 MIPOBOIHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO MTPOBOJAHUKA, KATYIIKU C TOKOM.

B3aumoperictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

HaGmronenne NBM>XKeHUS IMydYKa HIEKTPOHOB B MATHUTHOM TIOJI€.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOSJIEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.
(c ucnonvzoeanuem yuppoeozo u anano2o068020 ovopyoosanus uenmpa « Touka
pocmay)

NccnenoBanrie MarHUTHOTO MOJISI HOCTOSIHHBIX MarHUTOB.
UccnenoBanue cBOMCTB (peppoOMarHeTUKOB.



NccnenoBanne 1eicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cuibl Ammepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIBI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnekmpomaznumnan UHOYKYUAL.

SIBiieHMe DJIEKTPOMAarHUTHOM UMHAYKUMM. IIOTOK BeKTOpa MarHUTHOU
uaaykunu. OJ1C uHAyKOuu. 3aKOH DIIEKTPOMAarHuTHOM uHAyKuuu Papazes.
Buxpesoe anekrpuueckoe nozne. Toku Pyko.

OJC uHAYKUMH B NPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

IIpasuno Jlenua.

NunyktuBHOCTh. KaTylmika HMHIYKTUBHOCTH B LENH MOCTOSHHOIO TOKA.
SBnenne camonHaykuu. J/JC caMOMHIYyKIIMH.

DHeprusi MAarHUTHOTO TOJIL KATYIIKHA C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECCHl: WHAYKIMOHHAs
neyb, COJIEHOU, 3alIUTa OT JEKTPU3ALUN TEN MPHU JIBH)KEHUU B MATHUTHOM I10JIE
3emuu.

Jemoncmpayuu.

(c ucnonv3osanuem yuPpoeozo u ananoz06020 ooopyoosanun yenmpa «Touxa
pocmay)

HaGmronenue siBieHUs JIEKTPOMAarHUTHOW MHTYKIUU.

UccnenoBanne 3aBucumoct IDJC HHAYKUUMH OT CKOPOCTH HM3MEHEHUS
MAarHUTHOTO MOTOKaA.

[IpaBuiio Jlenna.

[Tamenne marauTa B aJIOMHHHUEBOM (MEIHOW) TpyOe.

SIBieHHe CaMOMHIYKIIHH.

UccnenoBanne 3aBucumoctd IJIC caMOMHIYKIIMM OT CKOPOCTH HU3MEHEHUS
CWJIBI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.
(c ucnonv3osanuem yuppoeozo u anano206020 ovopyoosanusn yenmpa «Touxa
pocmay)

HccnenoBanue sSBICHUS dJIEKTPOMArHUTHON UHITYKITUH.
Ornpenenenne UHAYKIIUM BUXPEBOTO MAarHUTHOTO TOJISI.
HccnenoBanue sSIBICHUS CAMOUHIYKITUH.

Coopka MoJIenn 3JIEKTPOMAarHuTHOTO Te€HepaTopa.
Pa3nen 5. Kosie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koieboanus.



Konebarenbhas cucrema. CBOOOIHBIE KOJIEOAHUS.

I"apmonunyeckue konedanus. KuHemarnueckoe U TUHAMUYECKOE OMHCAaHHE.
DHepreTuyecKoe ONnucaHue (3aKOH COXpPaHEHUsS MEXaHWYeCKOW 3Hepruu). BeiBon
JUHAMUYECKOTO OMMCAHUS TapMOHUYECKUX KOJIEOAHMM M3 UX DHEPreTUUYECKOro U
KMHEMaTHYeCKOTO OMUCAHUS.

Amrmutyna u ¢asza konebanuil. CBs3b aMIUIUTYAbl KOJIEOAHUUW HCXOIHOM
BEJIMYMHBI C aMIUTUTYAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u uyactora kojeOanuit. Ilepuon Manabix CBOOOTHBIX KOJeOaHUI
MaTeMaTU4Yeckoro wmastHuka. [lepuosn cBOOOIHBIX KOJEOAHHM MPYKUHHOTO
MasiTHUKA.

[TonsTue o 3aryxatouux Konedanusx. BoiHykaeHHbIe KoNleOaHus. Pe3oHaHc.
Pe3onancHass kpuBas.BnusiHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KpHUBOM.
ABTOKOJIEOaHMUS.

TexHuuyeckue ycTpoicTBa M TEXHOJIOTMYECKHUE MPOILIECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

(c ucnonv3osanuem yuhpoeozo u anano206020 odoopyoosanusn yenmpa «Touka
pocmay)

3anuch KoeOaTeNbHOTO IBUKEHHUS.

HaGnronenre He3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIEOaHUI rpy3a Ha HUTH OT
aMILTUTY/BL.

HccnenoBanue 3aTyxaronmx Kojie0aHUH U 3aBUCUMOCTHU MIEPHOJ1a CBOOOTHBIX
KoJeO0aHU OT COMPOTHUBIICHHUS.

HccnenoBanne kosnebaHui Tpy3a Ha MACCHBHOM TIPYXHHE C IIEJIBIO
dbopMupoBaHUS IPEACTABICHUN 00 MACATIbHON MOJIENN MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUS SHEPTHH MPU KOJEOAHUIX IPy3a HA MPYKUHE.

HccnenoBanne BRIHYKISHHBIX KOJICOaAHUH.

Hab6monenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.
(c ucnonv3osanuem yuphpoeozo u anano206020 o0oopyoosanus yenmpa «Touka
pocmay)

N3mepenne mnepuoma CBOOOTHBIX KOJEOAHWN HUTSIHOTO W TPYKHHHOTO
MasITHUKOB.

N3yuenune 3aKOHOB JBIKEHUS Tela B XO/€ KOJIeOaHUH Ha YIIPYTrOM TOJIBECE.

N3yueHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoOpa3oBaHue SHEPTUU B IPYKUHHOM MASITHUKE.

UccnenoBanue yObIBaHMS aMIUTUTYIbl 3aTYXaIOIMINX KOJIEOaHUIA.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.



Tema 2. dnekmpomacHumHubsle Ko1eO0AHUAL.

Konebarenpubiit koHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJICOAHUS B
ujeanbHOM KoisiebaTenbHOM KOHType. ®opmyna Tomcona. CBA3b aMILTUTY.bI
3apsjia KOHJEHCATopa C aMIUIUTYAOU CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B HJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aTyxarouue AIEKTPOMATrHUTHBIE KoJieOaHus. BrinyxneHHbie
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

IlepemenHblii TOK. MOIIHOCTP NEPEMEHHOrO TOKA. AMIUJIUTYAHOE H
JCUCTBYIOIIEE 3HAUYEHHE CUJIbI TOKAa M HANpPSOHKEHUS OpH pazaudyHou ¢dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouanbHblii NEPEMEHHBI TOK. Pe3UCTOp, KOHAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LEMH CHUHYCOWJAJIBHOIO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3oHaHC HaNpsKEHUN.

Wneanbusiii  Tpancdopmatop. IlpomsBoacTBo, mnepepadya M MOTpedieHHE
AIEKTPUYECKOU SJHEPTUM.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne ycTpoHCTBAa M TEXHOJOTMUYECKHE MPOLECCHI: SJIEKTPUUYECKUM
3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, JIMHUU JJIEKTPOIEpeaay.

Jemoncmpayuu.
(c ucnonv3osanuem yuhpoeozo u anano206020 odoopyoosanusn yenmpa «Touka
pocmay)

CB0OOIHBIC JIEKTPOMATHUTHBIE KOJICOAHMSI.

3aBUCHUMOCTh YaCTOTHI CBOOOHBIX KOJICOAHUI OT MHIYKTHBHOCTH U EMKOCTH
KOHTYpa.

OcuuorpaMMbl 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

['eneparop He3aTyxaroUIMX MEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BreinyX/1eHHbIE CHHYCOUAIbHBIC KOJICOaHMS.

Pe3ucrop, karymka MHIYKTUBHOCTH M KOHAEHCATOP B LEMU NEPEMEHHOTO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Y CcTpoiCTBO M PUHIIKT IeUCTBHS TpaHCchopmaTopa.

Mogenb IMHUY 3JIEKTPONEepeIauu.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.
(c ucnoavzosanuem yudpoeozo u ananoz06020 ooopyoosanus yenmpa «Touka
pocmay)



N3yuenne Tpancpopmartopa.

HccnenoBanne MEpeMEHHOIO TOKAa Yepe3 IOCHEAOBATENBHO COEIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HaGmronenue s1eKTpOMarHuTHOr0 pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIENU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbBLE 60IHBL.

MexaHnuecKue BOJIHBI, YCIOBUS HMX pacnpoctpaHeHus. [lomepeunsie u
IpOJIOJbHBIE BOJHBL. lleproJ, CKOPOCTh pacHpOCTPAHEHUS W [JIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpakKeHHe, MpeloMieHue, HUHTepdepeHuus u
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

[ITyMoBOE 3arpsA3HEHHE OKPYKAIOIIEH CpEIbl.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JIyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3anMHas opueHTanuss BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMArHUTHBIX ~ BOJIH:  OTpPaX€HUE,  MPEIOMJIEHUE,
noJisipu3anus, uHTephepeHIus U AUPPaKIUs.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [I[puMEHEHHE AJEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

(c ucnonv3osanuem yuPposeozo u anano206020 o0oopyoosanus yenmpa «Touka
pocmay)

OO6pazoBaHue U pacpoCcTpaHEHUE MOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenne naTepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

AKyCTHYECKHUN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

UccnenoBanre  CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIoMIICHHE, oJIspUu3anus, Tupakuus, UHTepepeHIusl.

OO6Hapy:xeHue nH(HPaKpacHOTo U yIbTPaPuOIETOBOTO U3TYUCHUH.



Yuenuueckuii sxcnepumenm, nadopamopnvie pabomaol, npaKmuKym.
(c ucnonv3oeanuem yuPpoeozo u anano206020 odoopyoosanua yenmpa «Touxa
pocmay)

N3ydyenne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmonHEHOE paclpOoCTpaHEHUE CBETA B OAHOPOIHOU cpene. JIyu csera.
To4euyHbIli HICTOYHUK CBETA.

OTtpaxxeHnue cBeta. 3aKOHbI oTpaxkeHHUs: cBeTa. [locTpoeHue nzoOpaxkeHuil B
iockoM 3epkaiie. Cepuueckue 3epkasa.

[Ipenomnenue cBera. 3aKOHBI MpeIoOMIIeHUs cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0CTOAHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH MpHU IEPEX0/€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKHUX CPE/I.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOrO BHYTPEHHETO
OTPAXKEHUS.

CobOuparome W pacceuBaromye JUH3bL. ToHkas suH3a. DoKycHOe
paccTossHHME M ONTHYeCKas Cujia TOHKOW JIMH3BL. 3aBUCUMOCTH (DOKYCHOTO
pPacCTOSIHUSI TOHKOM CcepuvecKoil JUH3bI OT €€ T€OMETPUH U OTHOCHUTEIHHOTO
I10Ka3aTelis PEJIOMIICHHUS.

dopMyJia TOHKOM JIMH3BL. Y BEJIMYEHHE, JaBAEMOE JIMH30MU.

X0 nyda, NMPOLIEAIIEro JIMH3Y IIOJ HPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300pakeHWH TOYKM M OTpEe3Ka MPsSMOU B
coOMparoNIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. ['11a3 kak onTudeckas
cucTeMa.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBuss HaOMIOACHHS MAaKCUMyMOB U MHHMMYMOB B HHTep()EpEHIIMOHHOM
KapTHHE OT JBYX KOTEPEHTHBIX MCTOYHMKOB. [IpuMepsl KiraccHmueckux
UHTEP(HEPEHIIMOHHBIX CXEM.

Hubpakuus cseta. JudpakimonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM NaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonsipuzaums ceera.



TexHuyeckue YCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: OYKH, JIyIa,
nepuckomn, Qoroanmnapar, MUKPOCKON, MPOEKUMOHHBIM ammapaT, MpPOCBETICHHE
OINTHUKH, BOJIOKOHHAsI ONTHUKA, AUPPAKIUOHHAS PEIIETKA.

Jemoncmpayuu.

(c ucnonv3oeanuem yuPpoeozo u ananoz206020 odoopyoosanua yenmpa «Touka
pocmay)

3aKOHBI OTPAYKEHHUSI CBETA.

HccnenoBanne npenoMieHus CBETA.

Ha6mronenre noiaHoro BHyTPEHHEro OTpakeHus. Mojienb CBETOBOA.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4YEPE3 IJIOCKONAPAJLIECIBHYIO
IUIACTUHY U IPU3MY.

Uccnenosanuie cBOWCTB M300paxKeHUI B JIMH3AX.

Mopenn MUKpOCKOIIa, TeJIECKOona.

HaGmonenne naTepdepeHinm crera.

HaGmronenue BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuenue nudpakiimoHHON pEHIETKY.

Habmronenune nudpakiinoHHOro CEKTpa.

Habnronenune nucnepcuu cBera.

Habmronenue nonspuzanuu ceeta.

IIpuMeHeHne NoIIpOUIOB ISl U3YYECHNS MEXaHUUYECKUX HAIPSDKCHUI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.
(c ucnonv3oeanuem yuPpoeozo u ananoz206020 ovoopyoosanun yenmpa «Touka
pocmay)

N3Mmepenue nokasaTessi MpeoMIICHUS CTEKJIA.

HccnenoBanne 3aBUCHUMOCTH (POKYCHOTO pacCTOSHHSI OT BellecTBa (Ha
pUMepe KUIKUX JTUH3).

N3mepenne hokycHOTO pacCTOSHUS pACCEUBAIOIINX JIHH3.

[TomyueHne n300pakeHHS B CHCTEME U3 IUIOCKOTO 3¢pKaia M JIMH3HI.

[Tony4yenne n3o0paxeHus: B CUCTEME U3 IBYX JIUH3.

KoncTpynpoBaHue TeeCKOMUYECKUX CUCTEM.

Ha6monenne nudpakiumu, tHTEPGEPEHIINNA U TIOJSIPU3AIIN CBETA.

Nzydenue nmonspusaiuy CBeTa, OTPaAKEHHOTO OT MMOBEPXHOCTH JUIIEKTPHUKA.

Nzydenne naTepdepeHIIUM JIa3epHOT0 U3JIYUYSHHUS Ha ABYX IICIAX.

Ha6monenne nucnepcun.

Habnronenue u uccnenoBanue 1uppakimOHHOTO CIIEKTpa.

N3mepenne qiaMHbl CBETOBOUM BOJIHBI.



[TonyueHne criekTpa U3Iy4YEHUs CBETOAMOJA MPHU MOMOUIU JTUPPAKIUOHHON
PELIETKHU.

Pa3zznesn 6. OcHOBBI cIeMAILHON TEOPUH OTHOCUTEJIBHOCTH.

['paHuubl  NPUMEHUMOCTHM  KJIACCUYECKOW  MeXaHuku.  llocTynartsl
CHIeUAIbHONW TE€OPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. lIpeoOpa3zoBanus  JlopeHia.
VYcnosue npuyuHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMmejieHUE
BPEMEHH U COKpAIlCHUE JTTUHBI.

DHEprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MaccChl ¢ SHEPruer U UMITYJIbCOM PENIITUBUCTCKOW YaCTHUIIBI. DHEPrus
TIOKOSI.

TexHuveckne YCTPONCTBA MU TEXHOJIOTMUYECKHE TPOIIECChl: CIYTHUKOBHIC
NPUEMHUKH, YCKOPUTENH 3aPSYKEHHBIX YaCTHII.

YueHnueckuit IKCIIEPUMEHT, J1a00paTOPHBIE paOOThI, MPAKTUKYM.

OnpenesieHne UMITYJIbCa W DHEPTHM  PEIATHUBUCTCKUX  dacTull (IO
dboTorpadusiMm TPEKOB 3apsiKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TeruioBOe M3NydeHHE (M3IIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMemienns Buna. I'unoresa [1nanka o kBaHTax.

®oTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CtoneroBa. 3akoHsl potodrddekra.YpaBHEeHHE
OiinmreitHa 11t potodddexra. «KpacHas rpanuna» horodddexra.

JlaBnenne cBeta (B YACTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO
MOTJIOMIAONIYI0 W a0COJMIOTHO OTpakawinylo moBepxHOcTh). OmbiTer 1. H.
JleOenena.

BosnnoBbie cBolicTBa yactui. Bonubl ne bpoiis. JlnuHa BosHb! e bpoind u
pa3mepbl 00JacTH JIOKAJIM3alUUU JABWXKYIIeics dactunbl. KopmyckynspHo-
BOJIHOBOH Ayanu3Mm. Judpakius >1eKTpoOHOB Ha KpHUCTALIAX.

Crnemnduka n3mepernii B Mukpomupe. COOTHOIICHHsI HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHudeckne yCTpOMCTBA W TEXHOJOTMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemeHT, GOTOAATUYNK, TYHHENBHBIM MHUKPOCKOT, COJHEYHas Oatapes,
CBETOJIHO/I.

Jemoncmpauuu.

(c ucnonvzoeanuem yuppoeozo u ananoz06020 ooopyooseanus yenmpa «Touka
pocmay)

®oTo3dPeKT Ha YCTAaHOBKE C ITMHKOBOM IJIACTHHOM.
NccnenoBanue 3akoHOB BHelIHET0 GoTo3ddexra.



UccnenoBanne 3aBUCMMOCTH  COMNPOTUBJICHHUS  MOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Creroauon.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.
(c ucnonvzosanuem yugpposozo u ananoz208020 ooopyoosanua yenmpa «Touxa
pocmay)

Uccnenosanue goropesucropa.

N3mepenue nocrosinuol [Inanka Ha ocHOBe nccnenoBanus ¢hoTodddexra.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOIUOJ OT HAIIPSIKEHUS.

Tema 2. Qu3zuxka amoma.

OnpITEl O MCCIEOOBAHMIO CTPOEHUS aroma. I[lnaHerapHas Moaens aToma
Pezepdopna.

[Toctynatel bopa. U3ny4yenue u norsiouieHne GOTOHOB MPH MEpexojie aToMa
C OJIHOTO YPOBHS dHEPTUU Ha IPYTroOil.

Bunsl ciektpoB. CriekTp ypOBHEW 3HEPrUH aToMa BOJOPOA.

CnoHTaHHOE M BBIHYXJEHHOE U3llyueHue ceera. Jlazep.

TexHudeckne yYCTPONCTBA U TEXHOJOTHYECKUE IPOLECCHI: CHEKTPAIbHBIN
aHanu3 (CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.

Jemoncmpayuu.
(c ucnonv3osanuem yuhpoeozo u ananoz06020 odoopyoosanusn yenmpa «Touxa
pocmay)

Mognens onsita Pesepdopaa.

HaGmonenne nuHeHYaThIX CIIEKTPOB.

YCTpOMCTBO U IEMCTBUE CYETUYNKA HOHU3UPYIOIINX YACTHII.

OrnpeneneHue IJIMHBI BOJHBI JTA3€PHOTO U3JTYUYEHUS.

Yuenuueckuit skcnepumenm, nabopamopmuie padomot, nPAKMUKYM.
(c ucnonvzoeanuem yuppoeozo u anano2o068020 ovopyoosanus uenmpa « Touka
pocmay).

Hab6monenne mMHEHYaToro CreKTpa.

HccnenoBanne crnekrpa pa3peKe€HHOI0 aTOMApPHOTO BOJAOPOJA U U3MEPEHUE
noctosiHHoM Punbepra.

Tema 3. Quzuka amomnozo A0pa u 1eEMEeHmMaAPHbLIX YacCmuy.

Hyxknonnas mognens snapa IeiizenOepra—lBanenko. 3apsig snpa. MaccoBoe
qucio sapa. M3oronsl.

PannoaktuBHOCTh. Anb(da-pacnan.dNeKTPOHHBIA U TO3UTPOHHBIA OeTa-
pacnaz. ['amma-uznydeHue.



3aKOH pPAaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TONBI B IIPUPOJIE.
CBolCTBa MOHHU3UPYIOUIETO W3Iy4YEHHs. BiusHHE paJIMOAaKTUBHOCTH HA >KUBBIC
opranu3Msbl. EcrecTBeHHbil (hoH uznydenus. Jlozumerpusi.

DHeprust CBsI3M HYKJIOHOB B siipe. A nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenue u cuntes saep. Anepusie peakropsl. [IpoOiaemsl
YIOPABISEMOIO0 TEPMOSIAEPHOTO CHHTE3a. OKOJOTMYECKHE ACIEKThl Pa3BUTHSA
SAIEPHON YHEPIETUKHU.

Mertonpl perucTpalyy U UCCIIETOBAHMS DIIEMEHTAPHBIX YaCTHII.

@yHIaMEHTAJIbHBIE B3aUMOACHCTBUS. bapuOHBI, ME30HBI W JENTOHBI.
[IpencraBnenne o CtanaapTHOi Mozenu. KBapk-riirooHHass MOJENb aIpOHOB.

®usuka 3a npeaenamu CTaHaapTHOM Mojenu. TéMmHas Marepuss U TEMHaA
SHEPIHUsl.

EnuncTBO Qusnueckoit KapTUHBI MUpA.

TexHu4eckne yCTpOUCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, saepHbli peakTop, TEPMOSJAECPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHasi ToMOorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusiM).

HccnenoBanue paguoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuyenue nornouieHus: 6eTa-4acTull aTFOMUHUEM.

Pa3znen 8. DiieMeHTHI aCTPOHOMMHU U ACTPOPU3UKH.

Ortanbl pa3BUTUs acTpoHOMUH. [IpuKIIaniHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuH. [IpUMEHMMOCTH 3aKOHOB (U3UKUA MJI OOBSICHEHHS TPUPOJIBI
KOCMUYECKUX OOBHEKTOB.

Mertonpsl acTpoHOMHUYECKUX ucciaegoBaHuil. (COBpEMEHHBIE ONTHYECKHUE
TEJIECKOTIBI, PAIMOTENIECKOIIBI, BHEATMOC(EpHAsE aCTPOHOMHUSL.

Bun 3Bé3gHoro neba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JBUYKECHHE.

Conneynas cucrema.

Connne. ConmHeuHnasi akTUBHOCTb. MIcTounuk sHepruu CoJiHIa U 3BE3.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /lnarpaMma «CIEKTpaIbHbIN Ki1acc —
CBETUMOCTB». 3BE3/bl TIABHOM MOCIEAOBATEIBHOCTU. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» I 3BE3J TIJIAaBHOM IOCIEI0BATEIBHOCTH. BHyTpeHHee CTpoeHHe
3B€37. COBpEMEHHBIE MPEJCTABICHUS O MPOMCXOXKACHUH M 3Botonuu CosHLA U
3BE3/. DTambl )KU3HU 3BE3L.

Mineunsiii I[lyte — Hama I'amaktuka. [lomoxenue u aBwxkeHue ConHIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHK.



Bcenennas. Pacmiupenue Beenennoil. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus boisbiioro B3peiBa. PeaukroBoe usinydeHue.

MacmiraOnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

HaGmonenust 3B€31HOr0 HeOGa HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BaHUEM
KOMITbIOTEPHBIX MPUJIOKEHUN JIJISl ONpPEETICHUs MOJIOKEHHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3aMsi CEBEpHOTO NOJIyHIapusi U SIpKHE
3BE3IBI.

HaGmionenust B Teneckon JIyHbI, TIUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUJICHUH.

Du3YeCKUH NMPAKTHKYM.

(c ucnonv3osanuem yuPpoeozo u anano206020 ovoopyoosanusn yenmpa «Touxa
pocmay)

Cnioco06b1 u3MepeHus (U3NIECKUX BEJIMYMH C UCIOJIH30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCHUTEIIBHBIC MOTPEITHOCTH U3MEPEHUM (PU3HYECKUX BEITUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX U3MEPEHHUM, HCCIEIOBAHUM  3aBUCUMOCTEU
¢u3nueckux BEIMYMH, TPOBEPKA NPEIJIOKEHHBIX TUIOTe3 (BBIOOp U3 padoT,
OMMCAaHHBIX B TEMAaTUYECKUX  pa3fenax «YUYEeHUYEeCKHMH  HKCIIEPUMEHT,
nabopaTopHbie pabOThI, MPAKTHUKYM).

O6001maromnee MOBTOPEHUE.

OO6o00mIeHne U cucTeMaTH3alus COJIepKaHUs pa3/ie]ioB Kypca «MexaHukay,
«MonexynspHas ¢u3nKka U TEPMOJUHAMUKAY, «IIEKTpoauHaMukay, «Konedbanus
U BOJHBI», «OCHOBBI CHELUUAJIBbHOW TEOPUHU OTHOCUTEIBHOCTH», «KBaHTOBas
buzuKay, « IIEMEHTBl aCTPOHOMHUH U aCTPOUUKH.

Pons ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJILHOM U ATHYECKOU chepax AeTEIHHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHM B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINUCATEIBHOU,
CUCTEMATU3UPYIOICH,  OOBSICHUTENIPHOH W  MPOTHOCTHYECKOW  (DYHKIIHIA
dusznueckoi Teopuu, poiib GU3NUECKON TEOpUU B (DOPMUPOBAHHUH TTPEICTABICHUN
0 ¢u3HUeCcKOr KapTHUHE MUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IPUPOLE.

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 11 Kkmacce
OCYILIECTBIIAETCSA C YUETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€H C Kypcamu
MaTeMaTUuKH, OUOJIOTUU, XUMUH, T€Orpauu U TEXHOJIOTUH.



Meosicnpeomemnoie NOHAMUA,C6A3AHHbBIE C UZYUEHUEM MEMOO008 HAYUHO20
no3HaHuA: ABIICHUWE, HAay4yHbId (DaKT, rumnoresa, (pusMyeckas BeJIWYMHA, 3aKOH,
Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJIECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas 1adopaTopusi.

Mamemamuka: pelieHUE CUCTEMblI YypaBHEHUH. TpHUrOHOMETpUYECKUE
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXIECTBO. BEKTOpBI M MX NPOEKUHUH HA OCU KOOPIMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHble 3neMeHTapHBIX (QyHKUUH. [Ipu3Haku nogoOust TPEeyroJbHUKOB,
oTpeJieNIeHHE TUIOIIAIU II0CKUX (puryp u oobéma ted.

buonozusa: >nextpuyeckue SBICHUS B JKUBOM MNpuUpoJE, KojeOaTellbHble
IBW)XKECHUS B JKMBOM IPUPOAE, DKOJIOTMYECKUE PUCKU IIPU I[POU3BOJCTBE
JJIEKTPOIHEPIUM,  JIJIEKTPOMArHUTHOE  3arpsA3HEHUE  OKPYXAIOUIEW  Cpensbl,
yJIbTPAa3BYKOBasi JMArHOCTHKAa B MEIULMHE, ONTHUYECKHUE SIBICHUS B KUBOU
IIPUPOJE.

Xumusn: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs! CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpa30BaHMSI KPUCTAJUIMYECKOW PpEIETKH, CHEKTPATIbHBIN
aHaJn3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3aJIEKW MAarHUTHBIX  pYA,
(poTrochEéMKa 3eMHON TOBEPXHOCTH, celicMorpad.

Texnonozua: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
AJIeKTpoJBUTraTeNb SIKoOU, reHepaTop NMEePEeMEHHOr0 TOKAa, WHAYKIMOHHAs IeYb,
JIMHUHU JJIEKTpoIepeaay, 3JI€KTpOABUTaTENb, patap, PaAAUONPUEMHUK, TEIEBU30D,
aHTeHHa, TteiepoH, CBY-meub, yapTpa3ByKOBas JMArHOCTHKA B TEXHMHKE,
NPOEKIIMOHHBII amnmapar, BOJIOKOHHAsI ONTUKA, COJIHEUHasi Oarapesi, CIIyTHUKOBBIE
IPUEMHHUKHY, SEPHAS DHEPIETUKA U DKOJIOTMYECKHUE aCIIEKThI €€ Pa3BUTHSL.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

(c yyérom padoueil mporpaMMbl BOCIIMTAHUA U NPUMEHEHUs] 000Py/10BAHUA
HEHTPOB 00pa30BaHUSl €CTECTBEHHO — HAaY4YHOMl M TEXHOJOTrHYeCKOM
HanpasJjeHHocTel «Touka pocra»

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoOro mnpeaMera «Duszukan
JIOJDKHBI OTPa’KaTh TOTOBHOCTH M CITIOCOOHOCTH 00YYaOIMIMXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HECHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCHUTATEILHOMN JESITEIbHOCTH, B TOM YHCJIC B YACTH:

rPa’KAAHCKOT0 BOCITUTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKIAHCKONW  MO3UIMU  OOydYalolmerocss  Kak
AKTHUBHOTO Y OTBETCTBEHHOT'O YJI€HA POCCHICKOTO OOIIECTBA;

e TMPUHITHE TPATUIHUOHHBIX OOIICYEIOBEUCCKUX T'yMAaHUCTHUUYECKUX U
JIEMOKPaTUYECKUX 1IEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEILHOCTh B HHTEPECAX TPAKIAHCKOTO
oOmiecTBa, y4yacTBOBaTh B CaMOYIpaBJIeHMHM B 0Opa3oBaTeIbHOMN
OpraHu3aluu;

e YMEHHE B3aMMOJCHCTBOBATH C  COIMAJIbLHBIMM  HMHCTUTYTaMU B
COOTBETCTBHH C X (DYHKIIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOM JESITEIBLHOCTH.

NATPHOTUYECKOT0 BOCIIUTAHUS:

e cpOpPMHUPOBAHHOCTH POCCUNCKON TpaXXIAHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

e IICHHOCTHOE€ OTHOUICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, HOCTHKCHUSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

e cOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIYCCKOTO MOBEACHUS;

e CIIOCOOHOCTH OICGHWBATh CUTYAIMIO M IIPUHUMATh OCO3HAHHBIC PCIICHHUS,
OPUEHTUPYSACh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YHUCJIE B ICSTEIIBHOCTH YYEHOTO;

e OCO3HAaHHME JUYHOTO BKJIaJIa B MOCTPOECHUE YCTOMYMBOrO OYaYIIETO.

ICTETUYECKOr0 BOCIIUTAHUS:



ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIIOYasg J3CTETHKY HAy4HOTO
TBOPUYECTBA, IPUCYIIEro (PU3NUECKON HayKe.

TPYAOBOI0 BOCIIUTAHMSA:

WHTEPEC K pa3IUUHbIM cdepam NpodhecCHOHATBHON NeaTeTbHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (QU3UKOW W TEXHUKOW, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccuu U pearu30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U CamMOOOpa3OBaHUIO B
00acTH (PU3HKHU Ha TPOTSHKCHUU BCEH KU3HHU.

IKOJOIrH4€¢CKOro BOCMuTaHudA:

c(hOpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYUIECTBIICHUE JEUCTBUM B OKPYXKAKOUIEW cpele Ha
OCHOBE 3HAHMS LI€JIEN YCTOMYMBOIO pa3BUTHUSI YEJIOBEUYECTBA;

paclIMpeHue OINbITa JESITEILHOCTH 3KOJOTMYECKOW HAINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3NUECKON HAYKH;

OCO3HAaHUE IIEHHOCTUM HAYYHOW [ESITEIbHOCTH, FOTOBHOCTh B IIPOIIECCE
U3ydeHus (DU3UKH OCYIIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATENIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOATENbHO  (opMynupoBaTh U  aKTyaIU3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIPENEIIATh LENU JEATEIbHOCTH, 3a1aBaTh IApamMeTpbl U KPUTEPUU HUX
JTOCTUKEHHUS;

BBISABIIATH 3aKOHOMEPHOCTH UM IIPOTUBOPEYHS B PacCMaTPpUBAEMBIX
(bU3HUECKUX SIBICHUSX;

pa3pabaThIBaTh TUTAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTEpUAIIBHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBHUE
pe3yJIbTAaTOB LIEJISIM, OLICHUBATH PUCKU MTOCIIEICTBUIN A€SATEIbHOCTH;
KOOPAVMHUPOBaTh U BBINOJHATH pabOTy B  YCJIOBUSX PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/JICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUN KU3ZHEHHBIX MPOOIIEM.



Ba3oBnble uccienoBarebcKue 1eHCTBUA.

BJa/I€Th HAYYHON TEPMHUHOJOTUEN, KIIOYEBBIMHU MOHSATUAMH U METOJAMHU
(u3nUeCcKOl HayKu;

BJaJ€Th  HABbIKAMM  y4e€OHO-HCCIIEOBATEIbCKOM M MPOEKTHOU
NEeATeIbHOCTH B 00JlacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHHUs 3a7ady  (PU3NYECKOTo
coJiep KaHusl, IPUMEHEHHIO PAa3IMYHbIX METOJO0B IMO3HAHUS;

BJIa/JE€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpeTaluu, NPeoOpa30BaHUIO U IPUMEHEHHUIO B Pa3IUYHbIX yUEOHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX NMPOEKTOB B 00JIacTH
buzuky;

BBISIBJISITh NPUYMHHO-CIEJACTBEHHbIE CBA3M M aKTyalIM3UPOBATh 3ajauy,
BBIIBUTaTh THUNOTE3y €€ peuieHus, HaxoAuTh AapryMeHTbl s
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelICHMS;

aHAIM3UPOBATH TOJYYECHHbIE B XOJI€ PEIICHHS 3aJadyd pPe3yJbTaThl,
KPUTHYECKHU OLEHUBATH MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCIIOBUSAX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaATEIbHOU
NESITEIbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DUBUKU;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEJIEATEITbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;
BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUTrHHAIBHBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 3aJ1a4H, JIOMYCKAIONME aTbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TONY4YEHUS WHPOpMauu (PU3NIECKOTO COACpKaHUS
U3 HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBISATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETAni0 WH(QOpPMAIUU Pa3ITUIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUA B  PEHICHUM  KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, IMPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;



co37aBaTh TEKCThI (PU3MYECKOTO COJAEPKAaHMUS B PA3NMUHBIX (popmaTax c
y4€TOM Ha3HAaYeHUs HHPOpMalMd U 1EeJIeBOM ayJIuTOpUH, BbIOHMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTU3ALIUN.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

OCYIIECTBJISITh OOIIEHHWE Ha Yypokax (U3UKK M BO BHE-YpPOUHOH
NEeSTeNbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CUTyallUi H CMAr4arhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh ¥ HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUAYAIbHON paboThI;

BbIOMpATh TEMATHUKY U METOJIbI COBMECTHBIX ACHCTBUU C y4€TOM OOIIMX
MHTEPECOB U BOBMOXKHOCTEH Ka)I0T0 WieHa KOJIJICKTUBA;

OPUHUMATh 111  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJUMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBJISATh IUIaH
JENUCTBUH, pacnpeiesiTh POJIM ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLIEHHMBAaTh KaueCTBO CBOETO BKJIaJa M KaXJOr0 y4aCTHHKAa KOMAH[bl B
o0IIMi pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE IPOEKTHI, OLEHUBaTh WJEH C IO3ULUU HOBU3HBI,
OpPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMUYECKOE IIOBEJEHUE B Pa3IMUYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxeHue,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe JAeiicTBUS
Camoopranuszanus:

CaMOCTOSAITETILHO ~ OCYIIECTBIISATH IMO3HABATEIBHYIO JCSTEIBHOCTH B
obnmacth (GU3MKK W aCTPOHOMHH, BBISIBISATH MPOOJIEMBI, CTaBUTh W
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEIILHO COCTABIISATH IJIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUT;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacMpATh paMKH  y4eOHOrO TpeIMeTa Ha  OCHOBE  JIMYHBIX
PEANIOYTEHNM;

nenaTh OCO3HaHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSBICHUIO IPYIULUU B 00dacCTH
(u3HMKHM, MOCTOSTHHO MOBBINIATH CBOW 0OOpPA30BATENbHBIM M KYyJIbTYpHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JIE€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU T[IO3HABaTEIbHONW pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEUIEHHUS;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO MPUHHUMATh PELIECHUS IO HX
CHIKEHHUIO;

MIPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MpPUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B mporecce mOCTHXKEHHUS JIMYHOCTHBIX PE3yJITATOB OCBOSHHUS TPOTPAMMBI TIO
buzuke IS YpOBHS cpeaHero oOmero o0pa3oBaHUS Yy 00YyYarOIIMXCS

COBEPIIEHCTBYETCS HIMOIMOHAJIbHBIH UHTEJUIEKT, IpeInoaranumi
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHUSA,  BKIIOYAIOMIETO  CHOCOOHOCTh  TOHMMATh  CBOE

AMOIIMOHATFHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATLHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATFHBIM W3MEHEHHUSM U TPOSBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTIXKCHHIO 1NN
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHUMATH  DMOIMOHAIBEHOE
COCTOSIHUE JPYTHX, YYWTHIBATH €ro TMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C JAPYTMMH JIOJbMHU, 3a00TUTHCS, TPOSBIATH HHTEPEC U
paspeiiatb KOHQIUKTHIL.



ITPEAMETHBIE PE3VYJIBTATDI

K koniy oOyuenuss B 10 knacce mpenaMeTHbIE pe3ysbTaThl Ha YriayOJE€HHOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

e IMOHMMATh POJb (U3MKK B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
AKOJIOTHYECKOM, COIMaNbHOM M OSTUYECKOM cdepax AesTeNbHOCTU
YeJioBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHON KapTHHE MUpAa,
3HAUEHUE OIHUCATEIBHOM, CHUCTEeMATU3UpYIOUIeH, OOBICHUTENbHON U
MPOTHOCTUYECKOW  (YHKIUN  (Qu3MuecKkol TEOpuu —  MEXaHUKH,
MOJIEKYJISIpHOW (DU3UKH U TEPMOJUHAMHKH, POJIb (PU3NYECKON TEOpUHU B
(dbopMHUpOBaHUY TIPEICTABICHUN 0 (U3HUECKON KapTUHE MUPA;

e pa3nMYaTh YCJIOBHS TNPUMEHUMOCTH Mojeled (U3MYECKUX Tela W
npoleccoB (sBJICHUMN): HHepLUHalbHAs CHCTeMa OTCYETa, abCONIIOTHO
TBEPAOE TEIO, MaTepuaibHas TO4YKa, PABHOYCKOPEHHOE [IBH)KEHUE,
CBOOOJIHOE TmajcHue, alCoNOTHO ymopyras jaedopmalus, aOCOIOTHO
yIpyroe u abCOJIFOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, KUIKOCTH
U TBEPAOIro (KpUCTAJUIMYECKOTO) Tella, UeaJbHbIid a3, TOUCUHBINA 3apsi,
OJIHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

e pasnuyaTh ycIOBUA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TIOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTaTbHBIX 3aKOHOB U
OTPaHUYEHHOCTbH UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

e QAHANU3UPOBATh U OOBSICHATH MEXaHUYECKHUE IMPOLECChl U SBJICHHUS,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBl MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBI)KCHHS, (OpMYyJbl KMHEMAaTHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess mis CKOPOCTH U TIEPEMEIICHUS,
3akOHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTUM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHHYECKOW JHEprud,
yCIOBHUSl paBHOBECHsT TBEPAOro Tena), MpPU HTOM HUCIOIb30BATH
MaTeMaTH4eCKOe BbIpaKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
NPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB: TpeoOpa3oBaHuii ['anumiesi, BTOporo
U TpeTbero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUS UMITyJIbCca U
MEXaHUYECKOW SHEPruH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHAIM3UPOBATH U OOBACHSITH TEIJIOBBIE MPOIIECCHI U SBIICHUS, UCIIONb3YS
ocHoBHbIe monoxkeHUs: MKT u 3akoHbl MOJEKyIsIpHOU QU3NKK U
TEPMOJAMHAMUKHU (CBSI3b  JIABJICHUS MJAEAJIBHOTO Ta3a Cco CpeaHei



KUHETUYECKOW JHEPruerl TEIUIOBOrO [BWKEHUS M KOHLIEHTpAIMEeW €ero
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEN KHUHETUYECKOU
SHEPrueu TEMIOBOTO JBMKECHUS €r0 YacCTHll, CBSA3b JABJICHUSA HACATBbHOIO
raza ¢ KOHUEHTpPAIMEW MOJIEKYJI U €ro TEMIIEpAaTypod, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, NEpBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpPaHEHMS PHEPIHH B TEIUIOBBIX MPOIECCaxX), IPU ITOM HUCIIOIb30BaTh
MaTeMaTHYECKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
NPUMEHUMOCTH ypaBHEeHUs MenaeneeBa—KnaneipoHa;

aQHAJU3UPOBATh W OOBSACHITH DJICKTPUUECKUE SIBJICHUS, WCIOJIb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKH (3aKOH COXpPaHCHHS
AJIEKTPUYECKOTO 3apsija, 3aKOH KynoHna, MMOTEHIIMAJILHOCTD
AJIEKTPOCTATUYECKOTO TMOJII, NPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MoJIed, MPU ITOM YKa3blBasi YCJIOBHUSI MPUMEHUMOCTU 3akoHa Kyrona, a
TaKXe€ TMPAKTUUECKHW BaKHBIE COOTHONIEHMS: 3aKOHbI OMa IJig y4acTka
Henu U JJIsi 3aMKHYTOM SJIEKTpUUYECKOM 1enu, 3akoH J[xoyns—JIeHna,
npaBuia Kupxroda, 3akonsr @apajest 11t dIeKTpoIn3a);

OMUCHIBATh (DU3NUYECKUE TPOILECChl U SIBJICHUS, HWCIOIB3YS BEIHMYHHBI:
nepeMenieHue, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€jla U CUCTEMBI TEJ, CUJIA,
MOMEHT CHWJIbl, JIaBJICHWE, MOTEHIMAJIbHAS JHEPIUsl, KUHETHUYECKas
SHEPrus, MEeXaHW4yecKash SHeprusi, padoTra CHIbI, LEHTPOCTPEMHUTEIBLHOE
YCKOPEHHE, CUJIa TSKECTH, CWIa YIPYTrOCTH, CWiIa TPEHUS, MOIIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emiéil BOMM3UM €€ TOBEPXHOCTH,
SHEpPrus ynpyrol aedopmaiid TMPYKHUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, padora B TepPMOAWHAMUKE, BHYTPEHHSS
SHEPrus HJEAbHOTO OJIHOATOMHOTOraza, paboTa WJICaIbHOIO Tasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3Ayxa, KIIJ waeambHOro TEIIIOBOTO
JIBUTATEIIS; SJIEKTPUUYECKOE T0JIe, HAMPSIKEHHOCTh AJICKTPUYECKOTO TOJIA,
HaNpPsSOKEHHOCTh TMOJISI TOYEUHOTO 3apsjla WM 3apsHhKEHHOro Iapa B
BAKYYME W B JMUAJIEKTPUKE, IOTEHUHAT 3JCKTPOCTATUYECKOrO IIOJIA,
pa3HOCTh  MOTEHIMAJOB, JJIEKTPOABHXKYyllas CHJIAa, CHJIAa  TOKa,
HanpsKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKass EMKOCTh IIOCKOTO
KOHJEHCATOpa, CONPOTHUBICHUE Yy4YacTKa LENH C MOCJIEI0BATEIbHBIM H
MapAUICIIBHBIM COCAUHEHUEM PE3UCTOPOB, SHEPTHUS IIICKTPUUECKOTO OIS
KOHJEHCATOPa;

00BACHATH 0COOEHHOCTH MPOTECKAHUS bu3nIeCKuX SIBJICHUM ;
MEXaHUYECKOe JBMIKCHHE, TEIUIOBOE JBM)KCHME YacTHI[ BeEIeCTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBIKCHHE, Mu(dy3us, ucrapeHue,
KUIICHUE W KOHJICHCAIHSI, TIABJICHUE U KPUCTAIUIN3AIMSI, HATPABICHHOCTh



TEIUIONIEPEIaut, BJIEKTPU3alus TeJl, SKBUIIOTCHIMAJBbHOCTh OBEPXHOCTH
3apsKEHHOTr0 IIPOBOIHUKA,

MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOW (PU3NYECKON BEJIMUMHBI OT
OpYyrol €  UCIOJb30BAHUMEM  MPSIMBIX  M3MEPEHUM, [pU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (DUKCHUPOBATh pPE3YNbTAThl MOJYYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJE TpapuKoB C YUYETOM
a0COJIIOTHBIX MOTPEIIHOCTEN NU3MEPEHUM, 1elaTh BBIBOJIbI IO pe3yJbTaTaM
YICCIIEI0BAHU,

IPOBOAUTh KOCBEHHbIE H3MEpPEeHUsS] (U3MYECKUX BEJIMYMH, MPU ITOM
BbIOMpATh ONTHUMAJbHBI METOJ HM3MEPEHHs, OLEHUBATH aOCOJIIOTHBIE U
OTHOCUTEJIBHBIE NIOTPEIIHOCTH IIPSAMBIX U KOCBEHHBIX U3MEPEHU;
IIPOBOAUTH OIBITHI IO IIPOBEPKE INPEIIOKEHHON TMIIOTE3bl: INIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3UPOBAThH
IIOJIy4YCHHBIE pe3yJIbTaTbl U JEJaTh BBIBOJA O CTATyCE IPEIJIOKEHHOU
TUIIOTE3B;

coOro1aTh MpaBmiia 0€30MacHOTO TPy/Ja IMpH MPOBEACHUHN MCCIEIOBAHUN
B paMKax y4eOHOTO DKCIEpUMEHTa, MpaKTHKymMa M  ydeOHOo-
VICCIIEIOBATEIILCKOM MU TPOEKTHOM JEATENBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEBHBIX YCTPOHCTB U 1JaOOPaTOPHOI0 000py10BaHUS;

pemate pacy€THBIE 3aJayd C SBHO 3aJaHHOW M HESIBHO 3aJaHHOU
(¢u3nyeckoll MOJENbI0: Ha OCHOBAaHMM aHANM3a YCJIOBUS OOOCHOBBIBAaTh
BBIOOp (u3MYeCKOM Mojenu, OTBevarllell TpeOOBaHUSAM 3ajayd,
OPUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTM M  IOCTYJaThl
¢u3nyeckux TEOpUM NPU HCIONB30BAHUM MAaTEMATUYECKUX METOOB
peleHns 3a1a4, IPOBOAUT pacy€Thl HA OCHOBAHUU MMEIOIIMXCS JaHHBIX,
AQHAJIU3UPOBATh PE3YyJbTATBl U KOPPEKTUPOBATH METOIBI PELICHUSA C
y4ETOM IIOJIyYEHHBIX PE3YIbTATOB;

pelaTte KaueCTBEHHbIE 3a/Jayd, TpeOyIolIue NPUMEHEHHs] 3HaHWHA U3
pa3HBIX pa3zeloB Kypca (PU3UKH, a TAaKKE WHTETpally 3HAHUN U3 IPYTUX
IIPEAMETOB E€CTECTBEHHO-HAYYHOI'O [IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIEMIOYKY PACCYKICHUM C OIIOPOM HA U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

UCTOJb30BaTh TEOPETUUYECKHE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
OPUHLIMIIOB pabOThl U3MEPUTEIBHBIX NPUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTMYECKUX IPOLIECCOB;

OPUBOANTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;



aHAJIM3UPOBATH U OLIEHUBATH MOCJIEACTBUSA OBITOBOM U MPOU3BOJICTBEHHOM
NEeSATENbHOCTH YEJIOBEKa, CBSA3AHHOW C (PU3MYECKUMM MpPOLECccCaMu, C
MO3ULUN FKOJOTUYECKON O€30aCHOCTH, MPEACTABICHUN O pallMOHATIBHOM
IIPUPOJIOIIONIB30BAHUM, A TAKXKE Pa3yMHOM MCIOJIb30BAHMM JOCTHKCHUUI
HAyKM U TEXHOJIOTMH Ul JAJbHEUIIEr0 pa3BUTHS YEIOBEYECKOIO
o0I11eCcTBa;

OPUMEHSTh pa3juyHble CrocoObl paboThl ¢ MHpoOpManueld (HU3UIECKOro
CollepKaHUsI C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, TPHU 3TOM MCIMOJIb30BaTh COBPEMEHHBbIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJIg TOUCKa, NepepadOTKM M MpPEeAbSBICHUS Y4eOHOU u
HAYYHO-TIONYJISIPHOM MHPOPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIPETALUN
uHbOpMAaIMK, TOJYYEHHOW M3 Pa3IMYHbIX HCTOYHUKOB, KPUTHUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMALUI0O U  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(POPMALIUK;

IPOSIBIATH OpraHU3alOHHbIE " MTO3HABATEIbHbIE YMEHUS
CaMOCTOATENLHOTO  NPUOOPETeHHMs] HOBBIX 3HAHUW B Mpoliecce
BBITIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpPyNIE C HCIOJHEHUEM pPA3IUYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AesSTEIbHOCTD
B HECTAaHJIAPTHBIX CUTYyalUsX, aJ€KBaTHO OLICHMWBATh BKJIAJ KaXKJIOr0 W3
YYaCTHUKOB I'PYTIIIBI B PEIICHHE pacCMaTpUBaeMOM IPOOIEMBbI;

IPOSIBIIATh MOTHBALIMIO K Oyaymieil mpodecCuoOHAIbHON AESITEIbHOCTH 110
CIIEUATIBHOCTAM (DU3UKO-TEXHUYECKOTO TTPOQHIIS.

K xonmy oOyuenust B 11 knacce mpenMeTHbIE pe3ylbTaThl Ha YIIIYOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

NOHUMATh poib (U3UKK B DKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COIMAJIEHON M 3TUYECKOHN cepax JAEsITeIIbHOCTH YeJIOBEKa, POJIb U MECTO
Gu3MKU B COBPEMEHHOW HAay4YHOW KapTUHE MHpA, POJIb ACTPOHOMHUHU B
IIPAKTUYECKON  JEATENBHOCTA YEJIOBEKAa U JAJIbHEHIIEM Hay4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAUYECHUE OMUCATEIbHOMN, CUCTEMATU3UPYIONIEH,
OOBSCHUTETFHON W TPOTHOCTHYECKOW (GyHKIMU (u3mdeckoil Teopuu —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponas puudeckoil Teopuu B (GOPMUPOBAHUU TPEACTABICHUNA O
¢dusznueckor KapTUHE MHpaA, MeCTO (U3UYECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPOJIE;

paziuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (U3MYecKuX Tel U
MPOILIECCOB  (SIBJICHUM): OJIHOPOJHOE JJIEKTPUYECKOE U  OJIHOPOJIHOE
MAarHuTHOE TOJIsl, TApMOHUYECKHE KOJIEOaHHs, MATEMAaTUUECKUN MasSTHHK,



UjeanbHbId MPYKUHHBIA MasATHUK, TAPMOHUYECKUE BOJHBI, HJCATbHBIN
KOJIe0aTeNbHbIi KOHTYp, TOHKAs JIMH3a, MOJIEJIEl aToMa, aTOMHOTO SApa U
KBAaHTOBOM MOJIC/IH CBETA;

paznuyarh yciioBUA (TpaHULbl, OOJACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, MOHMMATh BCEOOIIMHA XapakTep (QyHIaMEHTalIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTDH UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAIM3UPOBATh U OOBICHATH SJEKTPOMArHUTHBIE IMPOIECCHl U SBIICHUA,
UCIIONIb3YSl OCHOBHBIE IIOJIOKEHHMSI W 3aKOHBI DJIEKTPOAWHAMHUKH U
CHelUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUus
JNEKTPUYECKOTO 3apAna, cwia Awmmepa, cuia JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, npaBwio  Jlenma, cBa3p  OJIC
CAMOMHIYKIIMM B DJJEMEHTE JJIEKTPUYECKOW ILENU CO CKOPOCTBHIO
U3MEHEHHsS  CHJbl  TOKa,  TOCTYyJaTbl  CIHEHUAIBHOM  TEOpHUH
OTHOCUTEIBHOCTH DUHINITEWHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIEC MPOLIECCHI U SABJICHUS, UCTIONb3YS
MOJIOKEHHUsSI ~ KBaHTOBOM  (Gu3uKK  (ypaBHeHMEe  DWHIITEWHa A
dororddexra, mnepBbli u BTOpod mocTtynatel bopa, mnpuHIUI
COOTHOILIEHUS HeornpeaenéHHocteil [eiizendepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO M MacCOBOTO YHCEN U DHEPIUU B SIEPHBIX PEAKIMX, 3aKOH
PaAMOaKTUBHOIO paclaia);

ONHUCHIBaTh (DU3MUECKHE MPOLECCHl M SBJIEHUS, HCIONb3Yys BEIMYMHBI:
HANPsDKEHHOCTD 3JIEKTPUYECKOrO IOJIs, MOTEHIMAN 3JIEKTPOCTaTUYECKOTO
[OJI, PAa3HOCTb IIOTEHIMAJIOB, JJICKTPOABWXKYINAS CHJIA, HHIYKLUS
MarHUTHOI'O TIOJI, MarHUTHBIA IOTOK, cWjia AmIepa, WHIYKTHBHOCTb,
NMEKTPOABIKYINAs CHJAa CAMOMHIYKLWH, HHEPrus MAarHUTHOIO IOJIS
IPOBOAHUKA C TOKOM, PEIATUBUCTCKUM WMIIYJIbC, IIOJHAs SHEPIHs,
SHEpPrusi MOKOsI CBOOOAHOM 4YaCTHULIbI, PHEPrHsi W HMIIYJIbC (OTOHA,
MacCOBOE YUCJIO U 3apsl sApa, SHEPIUs CBA3U SAApa;

OOBSICHATH  OCOOEHHOCTM  NPOTEKaHUS  (UINYECKUX  SBICHHI:
AJIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTephEpEeHLINs
BOJIH, Ju(pakuus, JIuUCHEepcUs, TOJHOE BHYTPEHHEE OTpa)keHHE,
dotoanexTpuueckuit 3pdexr (dhoroaddekr), ampda- u OeTa-pacmagbi
a5ep, raMMa-u3JIydeHHE slep, (PU3NYecKne HPUHLMIBI CHEKTPAIbHOTO
aHanu3a u paboThI Ja3epa;

ONpeNeNsITh HalpaBiI€HUE WHIAYKLUWW MarHUTHOTO IOJs MPOBOJHHUKA C
TOKOM, cuiibl Amriepa u cuibl Jlopenna;

CTPOUTH M300paKeHUE, CO3/IaBA€MOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
Y PACCUUTHIBATh €r0 XapaKTEPUCTUKHU;



MPUMEHSITH OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKHE TMOHSATUS, TECOPUU U
3aKOHBI JIJI1 aHalm3a ¢ OOBsACHEHUS (U3UYECKUX MPOIIECCOB,
MPOUCXONAIINX B 3BE3/1AaX, B 3BE3NAHBIX CUCTEMAX, B MEXKIaJaKTUUECKON
cpene; ABMKEHUSI HEOECHBIX TeJ, IBOJIIOIMHU 3BE3/] U BeeneHHou;
IPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEJIUYUH C
UCIIOJIb30BAHUEM TMPSIMBIX HU3MEPEHUH, IMPU HTOM KOHCTPYHPOBATH
YCTAaHOBKY, (UKCHUpOBAaTH pe3yJbTaThl TMOJYYCHHOM  3aBHCUMOCTH
¢u3nueckux BEIMYMH B BHAE TpadUKOB C Yy4E€TOM aOCONIOTHBIX
MOTPENTHOCTEH  WM3MEpPEeHUi, JenaTh  BBIBOJALI MO  pe3yJibTaTam
UCCJIC/IOBAHUS;

POBOJIUTh KOCBEHHBIE HW3MEpEHUs (U3UYECKUX BEIUYUH, TPU STOM
BLIOMPATh ONTUMAJIBHBI METOJI U3MEPEHUs, OIICHWBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIE TIOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUH;
IIPOBOJIUTH OIBITHI TI0 TIPOBEPKE MPEIIONKEHHON TUIIOTE3bI: MIIAHUPOBATH
AKCTIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHATU3UPOBATh
MOJIYYEHHBIE PE3YyJbTaThl W JIeJaTh BBIBOJ O CTAaTyCce MPEIJIOKEHHON
TUTIOTE3HI;

OTHMCHIBATh METO/IbI TIOJIYYEHHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;
coOmro1aTh MpaBmiia 0€30MacCHOTO TPY/Ja IMPH MPOBEACHUHN HCCIETOBAHUN
B paMKax y4eOHOTO DKCIEpPUMEHTa, TMpakTUKymMa U  y4deOHO-
UCCIEN0BATENbCKOM M TIPOEKTHOM JEATENIbHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOIMCTB U 1a0OPaTOPHOTO 000PYAOBAHMUS;

pemaTh pacy€THbIE 3aJayd C SBHO 3aJlaHHOW W HESBHO 3aJaHHOU
¢uznuecko MOJENbIO: HAa OCHOBAaHWUM aHajdW3a YCIOBHUS BBIOUpATh
dusznueckre MOJENHM, OTBEYAIOIIHE TPEOOBAHMIM 3a7auyd, MPUMEHSTH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAThl (HU3MUYECKUX TEOPUM
OpU  HCHOJIb30BAHMM MAaTEeMaTUYECKUX METOJOB pEUIeHUs 3ajaad,
IPOBOJIUTH PACUEThl HA OCHOBAHUM MMEIOIINXCS TaHHBIX, aHAJTU3UPOBATh
pe3yIbTaThl U KOPPEKTUPOBATh METO/IbI PEIIECHUS C YYETOM IMOTYyUYEHHBIX
pE3yIbTATOB;

pemiath KadyecTBEHHBbIC 3aJaud, TpeOylolmue MPUMEHEHUS 3HAHWA U3
Pa3HBIX pa3aenoB Kypca (PU3MKH, a TAaK)KE UHTETPAIMHA 3HAHUKN U3 JIPYTUX
IpPEeAMETOB E€CTECTBEHHO-HAYYHOr'O0 IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LEMOYKY PACCYKJICHUI C OMOPOI HA U3YyUYEHHbIEC 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHE SBICHUS;

UCTIOJIb30BaTh TEOPETHYECKUE 3HAHUA [T OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHUX MPOIIECCOB;



MPUBOJAUTH TMPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOLIETO
MHpPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHU;

aHAJM3UPOBATH U OLIEHUBATH MOCIIE/ICTBUSL OBITOBOM U TPOU3BOJICTBEHHOM
NEeSATeIbHOCTH YeJIOBEKa, CBSA3aHHOM ¢ (PU3MUECKUMU TMpolieccamu, C
MO3UIINK IKOJOTUUECKON O€30MacCHOCTH, MPEICTABICHUIN O paIlMOHAILHOM
MPUPOAONOJIB30BAHNN, a TAKKE Pa3yMHOM HCIIOJIb30BAHUU JOCTHXKECHHUI
HAYKAd MW TEXHOJOTMW JJs JaJbHEUIIETO Pa3BUTUSA YEIOBEUYECKOTO
00I11eCTBa;

IPUMEHATh pa3fInyHbIe CIOCOOBl paboThl ¢ MHPopMarMen (Gpuznueckoro
COJICp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM MCIOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEAbsBICHUS Yy4eOHOUW U
HAyYHO-TIOMYJISIPHOW MH(pOpPMAIUH, CTPYKTYPUPOBAHUS U HHTEPIPETAIINU
uHopManMK, TOJTYYEHHOW U3 Pa3IMUYHBIX HMCTOYHHUKOB, KPUTHUYECKHU
aHAJTM3MPOBATh  MMOJydyaemMyl  WHGOpPMAlIMIO ©  OIEHMBATh €&
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIONIMXCSA 3HAHMN, TaK U Ha OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaINY;

IIPOSIBIISITH OpraHu3alMOHHbIE 51 II03HABATEJIbHbIE YMEHMUS
CaMOCTOATEILHOTO  NPUOOPETeHHs  HOBBIX 3HAHUKW B Mpoliecce
BBITMIOJTHEHUS IPOEKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIE C MCIOJHEHUEM PpA3UYHBIX COIMANBHBIX POJIEH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAllMOHAIBHO PACIPENEIATh AesTEIbHOCTD
B HECTAaHJIAPTHBIX CUTyalUsX, aJ€KBaTHO OLICHMBATh BKJIAJ KaXKJIOr0 W3
YYaCTHUKOB TPYIIIBI B PEIICHHE paCCMaTpUBAEMOM TPOOIEMBI;

IPOSIBIATh MOTHBAIIMIO K Oyaylieil mpopecCuoHalIbHON AESTEIBHOCTH 110
CIIEUATIBHOCTAM (DU3UKO-TEXHUYECKOTO TTPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaunmeHnoBanue paszienos u
TEM IIPOrPaMMBI

KomnnuectBo yacos

Bcero

KontponbHbie
paboThI

[IpakTrnueckue
paboThl

OnexrponHsie ((POBEIE)
00pa3oBaTeNIbHbBIE PECYPCHI

Pasnea 1.HAYUHBIA METOJI IO3HAHWSA ITPUPO/IbI

11

Hayunsb1it MeTo no3Hanus
MPUPOIBI

6

bubmnoreka LIOK
https://m.edsoo.ru/ff0c32e2
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

Hroro no pazneny

Pasznen 2.MEXAHUKA

2.1

Kunemaruka

10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3508
bu6moreka [IOK
https://m.edsoo.ru/ff0c3620
bubmmoreka [IOK
https://m.edsoo.ru/ff0c372e
bu6moreka [IOK
https://m.edsoo.ru/ff0c39cc
bu6moreka [IOK
https://m.edsoo.ru/ffOc3ada

2.2

Jnnamuka

10

bu6moreka [IOK
https://m.edsoo.ru/ff0c3be8
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00
bubnuorexa [JOK
https://m.edsoo.ru/ff0c39cc
bubnuorexa [JOK
https://m.edsoo.ru/ff0c3e18

2.3

CraTtuka TBEpIOrO TENIA

bu6moreka [IOK
https://m.edsoo.ru/ff0c41a6

2.4

3aKOHEI COXpPAaHCHUA B
MCXAaHUKEC

10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502
bubmnoreka LJOK
https://m.edsoo.ru/ff0c461a
bubmnoreka LIOK
https://m.edsoo.ru/ff0c478c

Hroro no pazneny

35

Paznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOAUNHAMMUKA

3.1

OcHOBBI
MOJIEKYJISIPHOKUHETUYECKO N
TEOpUH

15

1

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

3.2

Tepmonunamuka. TeroBbie
MAIIIUHBI

20

bu6moreka [IOK
https://m.edsoo.ru/ff0c5952
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5efc
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

3.3

ArperaTHble COCTOSHUA
BemecTBa. Pa3oBbie
IEpEXOAbI

14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6
bu6moreka [IOK
https://m.edsoo.ru/ff0c64d8
bubnuorexa [JOK
https://m.edsoo.ru/ffoc65f0
bubnuorexa [JOK
https://m.edsoo.ru/ff0c6708
bu6moreka [IOK
https://m.edsoo.ru/ff0c6820

Hroro no pasaeny

49

Pa3nea 4.9JIEKTPOJAMHAMMKA



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

4.1 | DnekTpuueckoe 1oJie 24 Bbubmuotexa [JOK
https://m.edsoo.ru/ffOc6bcc
bubmnoreka LJOK
https://m.edsoo.ru/ffOc6ced
bubmnoreka LIOK
https://m.edsoo.ru/ff0c6df2
bubmnoreka LIOK
https://m.edsoo.ru/ff0c6f00
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018
bu6moreka [IOK
https://m.edsoo.ru/ff0c7126

4.2 | TIoCTOSIHHBIN AIIEKTPUYCCKHIA 24 bubnuoreka [JOK

TOK https://m.edsoo.ru/ff0c74f0
bu6moreka [IOK
https://m.edsoo.ru/ff0c7838
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

4.3 | Toxu B pa3nu4HBIX cpeaax 6 bubnuoteka [JOK
https://m.edsoo.ru/ff0c82ba
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

Hroro no pazgeny 54

Paznen 5.OU3UNYECKHN IPAKTUKYM

5.1 ‘ Du3HYEeCKU MPAKTUKYM 16 16

Utoro no pazneny 16

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB 170 16

110 ITPOTPAMME



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pazgen 1.9JIEKTPOANHAMUKA
11 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHuTHAas MHAYKLNS 13 1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbI
2.1 MexaHn4ecKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60
Paznen 3.0CHOBBI CIIEIUAJIbHOM TEOPUU OTHOCHUTEJBHOCTH
3.1 Ochosbl CTO 5 1
Utoro no pazneny 5
Pa3znen 4 KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15
4.2 ®duznka aToma 5
43 ®du3rKa aTOMHOTO S7pa U IIEMEHTapHBIX 5
' YacTHIL




Hroro no pazneny

25

Paznea 5.2JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKH

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Paznen 6. OU3NUYECKAN ITIPAKTUKYM

6.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
Pazaen 7.0OBLIAIOIIEE IOBTOPEHUE

Cucrtemaruzanusa 1 0000I1IeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' NS TeTBHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos

Hroro mo pazgeny 15

PezepBHoe Bpemst 10

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170

16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE IHU(POBBIC
/11 Bcero | Konurponbubie | [Ipaktuyeckue | U3ydeHUs | 0Opa3oBaTelbHbIE PECYPCHI
paboThl paboThI
1 ®dwusuka — pyHAaMeHTaIbHAs HAyKa O TIPUPOJIE 1 4.09 bubmmoreka [IOK
https://m.edsoo.ru/ff0c32e2
2 Hay4HbIi1 MeTO1 TO3HAHUS U METOIbI UCCIIE0BAHUS 1 5.09 bubmorexa [IOK
(bHU3MUECKUX SBJICHUI https://m.edsoo.ru/ff0c32e2
3 DKCIIEpUMEHT ¥ TEOPHS B MIPOIIECCE TIO3HAHUS 1 6.09 bubmmoreka [JOK
npupoibl. HabumoeHne u 9KCepruMeHT B (HH3HUKE https://m.edsoo.ru/ff0c33e6
4 Crioco6s1 u3mMepeHus: GU3NIEeCKUX BETUYUH 1 7.09 bubmuorexa [JOK
https://m.edsoo.ru/ff0c33e6
5 AOCOTIOTHAS M OTHOCHTEJIbHAS ITOTPEITHOCTH 1 8.09
M3MepEeHUH (PU3NICCKIX BEITMYNH
6 MopenupoBanue B pusuke. Ponb u mecto ¢pusnku B 1 11.09
(hopMUPOBaHNHN COBPEMEHHOW HaydHOW KapTUHBI MUDA,
B IPAKTHUYECKOMN JAEATEIbHOCTH JIFOACH
7 Mexaunueckoe nsmkenne. CrucreMa OTCUETa. 1 12.09 bu6mmoreka [IOK
OTHOCHUTEIBHOCTh MEXaHUYECKOTO JBIKEeHHU. [Ipsmas https://m.edso0.ru/ff0c3508
1 oOpaTHast 3a]1a4 MEXaHHKH
8 Pannyc-BexkTop MaTeprallbHON TOYKH, €T0 MPOSKIIMKA Ha 1 13.09
ocu koopauHat. Tpaekropus. [lepememenue.
Ckopoctb. MIX IpoeKIK Ha OCH KOOPJMHAT
9 PaBHOMEpPHOE IPAMOJIMHEHHOE TBHKEHUE. 1 14.09 bubnunoreka [JOK
I'padrueckoe onrcaHue paBHOMEPHOTO https://m.edsoo.ru/ff0c3620
MPSIMOJIMHEHHOTO JIBUKCHUS
10 | CioxeHue nepeMeIieHui 1 CKopocTeil. Penenue 3agau 1 15.09
11 | HepaBHOMepHOE ABW)KEHUE. MTHOBEHHASI CKOPOCTb. 1 18.09 bubnnoreka [JOK
Yckopenue. [IpsMonuHEHOE IBMKEHHE C TIOCTOSTHHBIM https://m.edsoo.ru/ff0c372e
YCKOpPEHHEM
12 | I'paduueckoe onucaHue NPsIMOJIMHEHHOTO IBUXKEHUS C 1 19.09

IOCTOSIHHBIM YCKOPCHHUCEM



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

13 | CBoboaHOE TIaieHre. Y CKOpEHUE CBOOOTHOTO MaICHUSI. 20.09 bubnmoreka [JOK
3aBUCHMOCTh KOOPJMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/ff0c39cc
BpEMEHH U UX rpaduku

14 | JIBwxeHue Tena, OpOLUIEHHOIO MOJ1 YIJIOM K TOPU30HTY 21.09

15 | KpuBosmHeiiHOe nBMkeHue. JBrkeHue no 22.09 bubnuorexa [JOK
OKPY)KHOCTH. YTJIOBas U JIMHEWHasi CKOPOCTb. [lepuon https://m.edsoo.ru/ff0c3ada
1 yacToTa. L{eHTpocTpeMUTEIbHOE U TTOJTHOE
YCKOpEHHE

16 | KonTpoabnasi padora Nel no teme "Kunemaruka' 25.09

17 | Iep.erif 3axkon HetoToHa. HEpHManbHbIe CHCTEMBI 26.09 bubmorexa [IOK
orcuéra. [IpuHIUI oTHOCUTEIbHOCTH [ asues. https://m.edsoo.ru/ff0c3be8
HewneprmanbHbIe CUCTEMBI OTCUETA

18 | Cuna. PaBHOJEHCTBYIOMIAS cHia. BTOpoii 3aKkoH 27.09 bubmuorexa [JOK
Hprorona. Macca https://m.edsoo.ru/ff0c3be8

19 | B3ammopeiictBue ten. Tpetnii 3akoH HerotoHa 28.09 bubmorexa [IOK

https://m.edsoo.ru/ff0c3be8

20 | Ilpunnun cyneprno3uiuu cui. Pemenne 3aga4d Ha 29.09
MpUMEHEHHE 3aKOHOB HbroTOHA

21 | 3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh 2.10 bubmuorexa [JOK
IPAaBUTAIIMOHHON ¥ MHEPTHON MAacChl https://m.edsoo.ru/ff0c3d00

22 | Cuna TSDKECTH B YCKOPEHHE CBOOOIHOTO TaCHUS 3.10 bu6mmoreka [JOK

https://m.edsoo.ru/ff0c39cc

23 | JIBmwxeHne HEOCGCHBIX TE U UX UCKYCCTBEHHBIX 4.10 bu6mmoreka [JOK
cyTHHKOB. IlepBas KocMHUYecKast CKOPOCTh. 3aKOHbI https://m.edsoo.ru/ff0c3d00
Kennepa

24 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena 5.10 bubnuoreka [IOK

https://m.edsoo.ru/ff0c3el8

25 | Cuna tpenus. [Ipupona u BunsI cui Tpenus. [[Bmxenue 6.10 bubnnoreka [JOK
B )KUIKOCTH U ra3e ¢ y4ETOM CHIIbI COMTPOTHUBIICHUSI https://m.edsoo.ru/ff0c3f76
cpenbl

26 | MaBnenue. ['mapocratuueckoe naBienue. Cumia 9.10
Apxumena

27 | A6comroTHo TBepaoe Teno. [loctynarensHoe u 10.10 bubnuoreka [IOK

BpallaTCJIbHOC ABUKCHUEC TBEPAOT'O TCIIA

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

28 | MoMEeHT cuJIbl OTHOCUTENIFHO OcH BpamieHus. [liedo 11.10 bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0c41a6

29 | CnoxxeHue CHII, IPUJIOKEHHBIX K TBEPIOMY TEIy. 12.10 bubnuorexa [JOK
LlenTp TsDKECTH Tea. Y CIIOBHS PABHOBECHSI TBEPAOTO https://m.edsoo.ru/ff0c41a6
tena. Bunbl paBHOBECUs

30 | Pemenue 3amau 13.10

31 | KonrpoabHasi paora Ne2no teme " /luHamuka. 16.10
Cratuka TBepaoro rejaa'

32 | Ummynbe MaTepralibHOM TOYKH, CHUCTEMBI 17.10 bubnnorexa [JOK
MaTepHaNbHBIX TOYeK. LIeHTp Macc cucTeMsl https://m.edsoo.ru/ff0c43d6
MaTepHaAIIbHBIX ToUeK. Teopema o ABIKEHHUU [IEHTPa
Macc

33 | mMmynbe CHITBI 1 M3MEHEHUE UMITYJTbCA Tela. 3aKOH 18.10 bubnmorexa [JOK
COXpaHEHHS UMITYJIbca. PeakKTHBHOE JIBHIKEHHE https://m.edsoo.ru/ff0c43d6

34 | MoMeHT UMITyJIbca MaTepHaIbHON TOUKH. 19.10
[IpencraBnenne o coOXpaHEHNH MOMEHTA UMITYJTbCA B
IEHTPATBHBIX MOJISIX

35 | Pemenue 3amaq 20.10

36 | Pabora cuibl Ha MaJloM ¥ HA KOHEYHOM TIEPEMEITICHIH. 23.10 bubmuorexa [JOK
I'padrueckoe mpeacTaBacHre pPabOThI CHITBL. https://m.edsoo.ru/ff0c4502
MoONIHOCTh CHJIBI

37 | Kunernueckas sueprus. Teopema 006 nu3MeHEHUN 24.10 bubnuoreka [JOK
KHHETHYECKOM SHEPIUU MaTepPHaIbHON TOUKH https://m.edsoo.ru/ff0c4502

38 | [loTeHIManbHbBIE M HENOTEHIIMAIBHbBIE CUIBI. 25.10 bu6mmoreka [JOK
[TorenimansHast sHeprust. Bropas kocMuueckas https://m.edsoo.ru/ff0c461a
CKOPOCTh

39 | Tperbsa kocMuyeckasi cKOpocTb. CBsi3b pPabOTHI 26.10 bubnunoreka [JOK
HEMOTEHIMAIBHBIX CHUJI C U3MEHEHUEM MEXAHUYECKOM https://m.edsoo.ru/ff0c478c
SHEPTUU CHCTEMBI TeJl. 3aKOH COXPaHCHHS
MEXaHUYECKOM dHEepruu

40 | Yopyrue u Heylpyrue CTOJKHOBEHUs. Y paBHEHUE 27.10
bepHynnu 11 uaeanbHON JKUIKOCTH

41 | KonrposabHas padora Ne3no Teme "3akoHbI 7.11 bubnuoreka [IOK

COXpaHeHHs B MexaHuKe"

https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

42 | Pa3BuTHE MPEACTABICHUNA O IPUPOIE TETIOTHI. 8.11 bubnuorexa [JOK
Ocnogusbie nonoxxenust MKT. Tuddysus. bpoyHoBckoe https://m.edsoo.ru/ff0c4dc2
JIBUKCHHC

43 | CrpoeHne ra3000pa3HbBIX, KHUJKHX U TBEPJBIX TEIl. 9.11
XapakTep ABMKEHUS U B3aUMOJICHCTBHS YaCTHUIL
BEIIECTBA

44 | Macca u pa3mepsl MoJiekya (atomoB). KonnuectBo 10.11
BemiectBa. [locrosinnas ABoraapo

45 | Temneparypa. TemoBoe paHoBecue. [llkana [enscust 13.11

46 | Pemenwue 3amau 14.11

47 | Uneanbublii ra3. I'a3oBble 3aKOHBI 15.11 bubmmoreka [{OK

https://m.edsoo.ru/ff0c4fde

48 | YpaBaenune MenjaeneeBa-Kianeiipona. Pemenwne 3amau 16.11 bubmuorexa [JOK

https://m.edsoo.ru/ff0c511e

49 | AGcomoTHas Temnepartypa. 3akoH JaapToHa 17.11

50 | M3omporiecchl B UACATLHOM ra3e ¢ TMOCTOSHHBIM 20.11 bubmuorexa [JOK
KOJIMYECTBOM BEIECTBA https://m.edsoo.ru/ff0c570e

51 | I'padmyeckoe mpencraBiIeHre H3OTPOIECCOB: 21.11 bubmuorexa [JOK
M30TepMa, H30Xopa, n3odapa https://m.edsoo.ru/ff0c570e

52 | OcHoBHoe ypaBHeHHue MKT 22.11

53 | Pemenue 3amaq 23.11

54 | CBs3b aOCOJIFOTHON TeMITepaTyphbl TEPMOIUHAMUYECKON 24.11
CHUCTEMBI CO CPEJIHEN KUHETUYECKOU dHEeprueu
MIOCTYNATEJIbHOTO TEIJIOBOTO JBHKEHHSI €€ YacTHIl

55 | O6001eHne U cucTEMATA3aIMs 3HAHUH 10 TEME 27.11
"OcnoBel MKT"

56 | KonTpoabHas pa6ora Nedno teme "OcHoBbl MKT" 28.11

57 | TepmoaumHamMuyecKas cucTeMa. 3aJaHue BHEITHUX 29.11
ycnoBuit ast T/1 cuctemsl. BHeliHue U BHYTpeHHUE
napametpsl. [lapamerpsl T/] cucTeMsl Kak cpeaHue
3HAYEHUS BEJIMYUH, ONMUCHIBAIONINX €€ Ha
MHUKPOCKOTIHYECKOM YPOBHE

58 | HyneBoe Hauano TepmoauHaMuku. CaMOIpOU3BOJIbHAS 30.11

peirakcanusa TI[ CUCTCMBI K TCIIJIOBOMY PABHOBCCHIO
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59 | Mopenb uieaibHOTO Ta3a B TEPMOIUHAMUKE. Y CIIOBUS 1 1.12
IIPUMEHHUMOCTH ITOU MO NN
60 | YpaBuenue MenneneeBa-Kianelipora u BeIpaKeHHE 1 4.12
JUIsl BHYTPEHHEUN SHEPTUU
61 | Boipaxxenue aiisi BHyTpEHHEW SHEPTUN OTHOATOMHOTO 1 5.12 bubnuorexa [JOK
ujeanbHOro raza. KBasucrarnyeckue M HECTaTUICCKUE https://m.edsoo.ru/ff0c5952
TIPOIIECCHI
62 | DnemeHTapHas paboTa B TepMOJUMHAMUKE. Brraucienue 1 6.12
paboTsl o rpaduKy mporiecca Ha PV-auarpaMmme
63 | Terutonepenaya kKak croco0 M3MEHEHHUS BHYTPEHHEH 1 7.12
sHepruu T/] cucremsl 0e3 coBepieHus: paboThI
64 | KoHBekmusl, TEIUIONIPOBOHOCTD, H3TydeHUE 1 8.12 bubmuorexa [JOK
https://m.edsoo.ru/ffoc5¢c36
65 | KomnuectBo terutorsl. TemioéMkocTs Tena. Y aenpHas 1 11.12 bu6moreka [IOK
1 MOJISIpHAS TETUTIOEMKOCTH BEIIECTBA. Y IeIbHAS https://m.edsoo.ru/ff0c5c36
TEIIOTa CTOPAHUS TOTUTUBA
66 | Pacuér kosmuecTBa TEIJIOTHI IPH TEILIONIEpe1aue 1 12.12
67 | Ilonsatue 06 agnabatHoM miporiecce. [lepBrIii 3aKoH 1 13.12 bu6mmoreka [IOK
TEPMOAMHAMUKHU https://m.edsoo.ru/ffOc5efc
68 | KommuecTBo TEmIOTH M paboTa Kak Mepbl H3MEHEHUS 1 14.12
BHYyTpeHHe# sHepruun T]] cucremsl
69 | Bropoii 3aK0H TEpMOIUHAMUKH JIJIsl PABHOBECHBIX U 1 15.12 bubnuoreka [JOK
HEPaBHOBECHBIX IporieccoB. HeoOpaTuMoCTh https://m.edsoo.ru/ff0c6230
MPUPOTHBIX MTPOIECCOB
70 | IlpuHnmne! neicTBus TerioBbix MamtuH. KIT/] 1 18.12
71 | Makcumansnoe 3Hauenue KI1JI. [uxn Kaprao 1 19.12
72 | Pemenue 3amaq 1 20.12
73 | DKOJOTUYECKUE ACTICKThI UCIIOIb30BAHMS TETIOBBIX 1 21.12
npuratelneil. TerioBoe 3arps3HeHHE OKPyXKaroIeh
cpenbl
74 | Pemenne 3amau 1 22.12
75 | O6Go6mIeHNE ¥ cCHCTeMaTH3alls 3HAaHUH TI0 TeMe 1 25.12 bubnuoreka [JOK
"TepmoauHamuka. TenaoBbie MauHbI" https://m.edsoo.ru/ff0c6938
76 | KonTpoabHas paboraNe5 mo Treme 1 26.12 bub6nuorexa [IOK



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

"Tepmoannamuka. TensioBble MAaIIMHBI"

https://m.edsoo0.ru/ff0c6a50

77 | IlapooOpa3oBanue u KoHAeHcanus. Mcnapenue u 27.12 bubnuorexa [JOK
KUTICHUE. Y IeNbHAas TEIIoTa napooOpa3oBaHus https://m.edsoo.ru/ff0c63b6
78 | HacellieHHBIC M HEHACHIIICHHBIC Mapbl. KadecTBeHHas 28.12 bubmmoreka [{OK
3aBHCHMOCTD TJIOTHOCTH ¥ JABJICHHUS HACBIIIICHHOTO https://m.edsoo.ru/ff0c64d8
mapa oT TeMIIepaTypbl, UX HE3aBHCUMOCTh OT 00bhEMa
HACBIIEHHOTO IMapa. 3aBUCUMOCTh TEMIIEPATYPHI
KHUIICHUS OT JTABJICHHSI B KUIKOCTH
79 | BnaxxHOCTh BO3ayXa. AOCOTIOTHAS M OTHOCHUTEIHHAS 29.12 bubnuorexa [JOK
BJI&)KHOCTD https://m.edsoo.ru/ff0c64d8
80 | Pemenwme 3amau 9.01
81 | Tépmoe teno. Kpucramumueckue u aMmopgHbIe Tena. 10.01 bubmuorexa [JOK
AHH30TPOIHS CBOWCTB KPUCTAIJIOB https://m.edsoo.ru/ff0c65f0
82 | IInaBiieHne U KpUCTAUTM3ANKS. Y AeTbHAS TEIUIOTA 11.01 bubnmorexa [JOK
wiaienus. Cyomumanus https://m.edsoo.ru/ff0c6708
83 | ledopmaruu TBEpAOTO Tena. PacTsbkeHHe U CKATHE. 12.09
Cneur. Moayns FOnra. [penen ynpyrux gedgopmanmii
84 | TermmoBoe pacmMpeHue KUAKOCTEH U TBEPIBIX TEI. 15.01
AHTapMOHHM3M TEIIJIOBBIX KOJICOAHMI YaCcTHII BENECTBA
85 | IIpeoOpazoBanue sHEPTUU B (Pa30BbIX MEPEX0aaxX 16.01
86 | YpaBHeHHE TEIIOBOTO OalaHca 17.01 bubmuoreka [JOK
https://m.edsoo.ru/ff0c6820
87 | Pemenue 3amaq 18.01
88 | IloBepxHocTHOE HaTsDKeHHE. KamuisspHbIe sIBICHHS. 19.01
JlaBnieHue 101 HICKPUBJICHHOW TOBEPXHOCTHIO
x)ujkoctu. Popmyna Jlannaca
89 | O0600IEeHNe U cUCTEMATA3AIMS 3HAHUN 10 TEME 22.01
"ArperatHbie cOCTOAHMS BellecTBa. Da3oBbie
nepexont"
90 | KonTpoabHasi pa6oTaNe6 mo reme "ArperaTHbie 23.01
cocTosinusi BemecTBa. @a3zoBbie nepexonbl’
91 | DnexTpu3auus Ten U €€ NposBICHUS. DIEKTPUIECKUI 24.01 bubnuorexa [IOK

3apsan. I[Ba BHUJA SJICKTPUYCCKUX 3apsA10B.
HpOBO,[[HI/IKI/I, JUDJICKTPUKHU U MOJTYINPOBOJHUKH

https://m.edsoo.ru/ffOc6bcc
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92 | DneMeHTapHBIN AMEKTPUICCKUI 3apsii. 3aKOH 25.01 bubnuorexa [JOK
COXpaHEHHS AIICKTPHUUESCKOTO 3apsijia https://m.edsoo.ru/ff0c6bcc
93 | BzammopeiicTBue 3apsioB. ToueuHble 3apsiapl. 3aKOH 26.01 bubnmoreka [JOK
Kysnona https://m.edsoo.ru/ff0c6ce4
94 | Pemenue 3amau 29.01
95 | Dnekrpuueckoe noje. Ero aelicTBre Ha 3JIEKTPHYCCKUC 30.01
3apsibl
96 | HanpspkéHHOCTB dnekTprudeckoro mostst. [TpoOHbIi 31.01 bubnuorexa [JOK
3apsit. JIMHUKM HaPsHKEHHOCTH DJICKTPUYIECKOTO TIOJIS. https://m.edsoo.ru/ff0c6df2
OHOPOTHOE AIIEKTPUUYECKOE TIOJIe
97 | IloTeHIMATBHOCTH AIIEKTPOCTATUYECKOTO TTOJIS. 1.02 bubnuoreka [JOK
Pa3HOCTh MOTEHIIMAIOB U HATIPSHKCHHE https://m.edsoo.ru/ff0c6f00
98 | [loTeHnmanbHAs SHEPTHUS 3apsAa B 2.02 bubmuorexa [JOK
ANIEKTpOCTaTHYeCKOM ToJie. [ToTeHtman https://m.edsoo0.ru/ff0c6f00
AIIEKTPOCTATHYECKOTO TIOJIS
99 | CBs3b HANPSDKEHHOCTH TIOJISL U PA3HOCTH IMOTSHITMAIOB 5.02
IUTSL DIIEKTPOCTATUIECKOTO TTOJIS
100 | [TpuHOMI CYNIEPIIO3UITUHN ITEKTPUUECKUX TTOJICH 6.02 bubmuorexa [JOK
https://m.edsoo.ru/ff0c6df2
101 | Pemrenune 3amau 7.02
102 | [Tone ToueuHoro 3apsaa. [Tone paBHOMEpHO 8.02 bubmuoreka [JOK
3apsKEHHOM cepsl https://m.edsoo.ru/ff0c6f00
103 | [Tone paBHOMEPHO 3apsKEHHOTO 0 00BEMY I1apa. 9.02
[Tone paBHOMEPHO 3apsKEHHOW OECKOHEUHOM
TUIOCKOCTH
104 | [IpoBOAHUKH B ICKTPOCTATHYECCKOM TOJIE. Y CIIOBUE 12.09 bubnnoreka [JOK
pPaBHOBECHS 3apsIIOB https://m.edsoo.ru/ff0c7018
105 | IupneKTpuKH U MOJIYIPOBOIHUKU B 13.09 bubnnoreka [JOK
AIIEKTPOCTATHYECKOM II0JIE https://m.edsoo.ru/ff0c7018
106 | Konpencarop. D1eKTpOEMKOCTb KOHIEHCATOPA. 14.09 bubnuoreka [IOK
DIEeKTPOEMKOCTb IIIOCKOTO KOHJCHCATOPA https://m.edsoo.ru/ff0c7126
107 | IapannenbHoe coOeTMHEHNE KOHIEHCATOPOB 15.09 bubnuorexa [IOK
https://m.edsoo.ru/ff0c74f0
108 | ITocnemoBaTenbHOE COSTMHEHNE KOHIEHCATOPOB 16.02 bu6mmoreka [JOK
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https://m.edsoo.ru/ff0c74f0

109 | DHeprus 3apsHKEHHOTO KOHJIGHCATOpa 19.02
110 | Pemrenwue 3amau 20.02
111 | JIBuwkeHue 3apspKEHHOM YacTHIbl B OJTHOPOAHOM 21.02
AJIEKTPUIECKOM I10JIC
112 | Pemrenwue 3aqau 22.02
113 | OGoO0IIeHKE ¥ cHCTeMaTH3allks 3HaHUH 110 TeMe 23.02
"JnexTpuueckoe mnojue"
114 | KonTpoabHasi paboTaNe7 mo Teme " JjieKTpUUecKoe 26.02
noJie"
115 | Cuna toka. ITocTosTHHBIN TOK. Y CIIOBUS 27.02
CYIIECTBOBAHUS IMIOCTOSTHHOTO DJIEKTPUYECKOTO TOKA
116 | Uctounnku Toka. Hanpsbxerne u DJ1C 28.02
117 | 3akon OMa a5 y4acTka Lenu. DIeKTPUIecKoe 29.02
COTIPOTHBIICHUE
118 | 3aBUCHMOCTD COPOTUBJICHUS O THOPOIHOTO 1.03
MTPOBOJIHHMKA OT €r0 JUTUHBI U TUTOIIA TN TIOTIEPEIHOTO
CCUCHUS
119 | VaenpHOE CONMPOTHBIICHHE BElIeCTBA. Pemenne 3a1a4 4.03
120 | [TocnenoBarenbHOE, MApATIICIBHOE, CMEIIAHHOE 5.03 bu6mmoreka [IOK
COEMHEHHUE ITPOBOTHUKOB https://m.edsoo.ru/ff0c74f0
121 | Pacuér pa3BeTBIEHHBIX JIEKTPUUSCKUX IICTICH. 6.03
[TpaBuna Kupxroda
122 | Pemrenue 3anau 7.03
123 | Pabora snexktpuyueckoro Toka. 3akoH [xoyns —Jlenmna 11.03 bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838
124 | Pemrenue 3anau 12.03
125 | MontHoCTh 3JEeKTPUYECKOro Toka. TermnoBas 13.03 bu6mmoreka [JOK
MOII[HOCTb, BBIIEIsIEMast Ha PE3UCTOPE https://m.edsoo.ru/ff0c7838
126 | Pemrenne 3amau 14.03
127 | 9/1C u BHyTpeHHEe CONPOTUBIIEHUE UCTOYHHUKA TOKA 15.038
128 | 3akon Oma ju1s OJHOM (3aMKHYTOI) AJIeKTpUYeCcKOn 18.03 bubnuorexa [IOK
1enu https://m.edsoo.ru/ff0c7ae0
129 | Pemrenne 3amau 19.03
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130 | MourHOCTh UCTOYHHMKA TOKA 20.03
131 | KopoTkoe 3aMbIKaHue 21.03 bubnuorexa [JOK
https://m.edsoo.ru/ff0c7ae0
132 | Konpencarop B 1Ien# MOCTOSTHHOTO TOKA 1.04
133 | Pemenue 3amau 2.04
134 | Pemenue 3a1a4 o teme "TIOCTOSHHBIN AIIEKTPUYECKUN 3.04
TOK"
135 | Pemenue 3ama4 mo teme "TI0CTOSTHHBIN AIIEKTPUYECKUN 4.04
TOK"
136 | Pemenue 3ama4 mo teme "I10CTOSTHHBIN AIIEKTPUYECKAN 5.04
TOK"
137 | O6o0meHne U cucTeMaTU3aIus 3HaHU| TI0 TeMe 8.04 bubmuorexa [JOK
"TIOCTOSIHHBIH AIISKTPUUSCKHIA TOK" https://m.edsoo.ru/ff0c88be
138 | KonTpoabnasi padoraNe8 no teme "IlocTosinHbIi 9.04
3JIEKTPUYeCKHUil TOK"
139 | DnexkTpuyeckast IPOBOJIUMOCTD PA3TUYHBIX BEIICCTB. 10.04
DJIEKTPUYECKHI TOK B MeTasiax. CBEpXIIPOBOIUMOCTh
140 | DnekTpUUYECKH TOK B PaCTBOpax M pacijiaBax 11.04 bubmuorexa [JOK
AIIEKTPOJIMTOB. 3aKoHbI Dapases I ICKTPOIN3a https://m.edsoo.ru/ff0c82ba
141 | DnexTpuueckuii TOK B ra3ax. [lnazma 12.04 bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae
142 | DnekTpuuecKHii TOK B Bakyyme. BakyymHubie mpuOopsl 15.04
143 | DyeKTpUUECKHi TOK B TIOJYIPOBOIHAKAX 16.04 bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae
144 | ITonynpoBOHUKOBBIE TPHUOOPHI 17.04 bubnunoreka [JOK
https://m.edsoo.ru/ff0c86fc
145 | ®dusnvecknii npakTukym no treme "'U3mepenne 18.04
CHJIbI TOKA ¥ HANPSI’KEHHsI B IeNU MOCTOSIHHOTO
TOKA NP MOMOIIA AHAJOTOBBIX U MU(PPOBHIX
U3MEpPHUTEJbHBIX NPUO0POB' 1in "3HaKOMCTBO €
udpoBoii 1aboparopueil no gusuke. [Ipumepst
U3MepeHus (PU3NYECKUX BEIMYUH MPH TOMOIIN
KOMIBIOTEPHBIX AATYUKOB"
146 | ®usnyeckuil npakTUKyM 1o teme "M3ydenue 19.04
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HEPaBHOMEPHOTO JIBIKCHHUS C LIEIbIO ONPEICTICHUS
MTHOBEHHOU cKopocTh"

147

®uznyeckuii NpakTUKYM 1o Teme "'M3mepenue
YCKOpPeHHUs IPU NPAMOJIHHEIHOM PAaBHOYCKOPEHHOM
ABUKEHUH 110 HAKJIOHHOM MJIocKocTH' Win
"HccnenoBanue 3aBUCUMOCTH ITyTU OT BPEMEHU NIPU
PaBHOYCKOPEHHOM JIBI>KCHHUU"

22.04

148

®uznyeckuii NpakTUKyM 1o teme "M3mepenue
ycKopeHusi cBo0oaHoro najgenus" wiu "M3yuenue
JIBIDKEHUS TeJla, OpPOIIEHHOTO TOPU30HTAIILHO"

23.04

149

duznyecknii NPakTUKYM no Teme "U3yuenune
ABH/KEHHS TeJIa M0 OKPYKHOCTH € ITOCTOSIHHOM 110
MOAYJII0 cKopocThI0" iy "HccnenoBanue
3aBHCUMOCTH I1epHoa OOpaleHnss KOHUYECKOTO
MasITHUKA OT €ro napameTpon"

24.04

150

dusnyeckuii MNPakKTUKYM 110 Teme ""U3mepenue
paBHOAEHCTBYIONIEH CHJIbI IPU ABUKEHUHN OpycKa
10 HAKJIOHHOM mjockocTH" win "[IpoBepka runoTesbl
0 HE3aBUCUMOCTHU BPEMEHHU JBUKEHUS OpycKa I0
HAaKJIOHHOM IJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €ro
macchl"”

25.04

151

du3nyecknii NpakTukym no reme ""UccienoBanue
3aBHCHUMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOUIUX B
NPYyKUHE U PE3MHOBOM 00pasie, 0T uX
nedopmanun' win "VM3ydenue qBUKEHUS CUCTEMBI
TeJl, CBA3AHHBIX HUTBIO, IEPEKUHYTON Yepes3 JIETKUI
0110K"

26.04

152

dusnyecknii MPpakKTUKYM 10 Teme ""U3mepenne
KO3 (pUIHEeHTA TPeHHs 110 BeJIMHYMHE YIJI0BOI0
ko3 punuenta 3apucumoctu Frp(N)"* win
"HccnenoBanue BMOKEHUS OpycKa 10 HAKJIOHHOM
IUIOCKOCTH C MEPEMEHHBIM KO3()(DUIIMEHTOM TpEeHUs"
nnu "M3ydeHne ABM>KEHMsI IPpy3a Ha BaJly ¢ TpeHHEM"

29.04

153

Pu3znyecknii NpakTHKyM 1o teme "Mccaenopanue

30.04




YCJOBHH PaBHOBeCHS TBEPAOIo Tesia, HMeEILIero
och Bpamenus'' win "KoHcTpynpoBaHue
KPOHIITEHHOB M pacy€T CHJI YIPYrocTu" Min
"N3ydyeHne ycToOHYMBOCTH TBEPIOTO TEJA, UMEIOILIETO
TIJIOIA b OTIOPHI"

154

®uznyeckuii NpakTUKYM 1o Teme "M3mepenue
HMIIYJIbCA TeJsla 110 TOPMO3HOMY IyTH'"' Uiu
"U3mepeHue cuibl TATH, CKOPOCTH MOJCIH
AIEKTPOMOOUJISI ¥ MOIIIHOCTH CHJIBI TSATH' WITH
"CpaBHEHHE U3MEHEHUS UMITYJIbCa TENNa C UMITYIbCOM
cwibl" nin "MccnenoBanue coxpaHeHUsI UMITYJIbCa IPU
yOpyrom B3aumoieicteun” uin "M3mepenue
KMHETUYECKON YHEPTUU TeJIA 110 TOPMO3HOMY IyTH"

2.05

155

Pdusuyecknii NPaAaKTUKYM 110 Teme ''U3ydyenue
HU30TepMHYECKOro npouecca (peKoMeH/10BaHO
UCI0JIb30BaHue HU(PPoBOH JadopaTopun)' win
"U3ydyenue nzoxopHoro npouecca" win "N3yuenne
n3obapHoro nporecca” win "TIpoBepka ypaBHEHUS
COCTOSIHUS"

3.05

156

du3nyecknii NpakTukym no teme ' MU3mepenue
yaeJabHoi Temioémkoctu' win "Hcecnenoanue
npouecca octbiBaHuA BemiectBa" unu "MccnegoBanue
aguabatHoro mporecca” uinu "M3ydenrne B3auMOCBS3U
SHEPrUu MEKMOJIEKYIIIPHOTO B3aUMOACUCTBUS U
TeMIepaTypbl KUIICHUS KUIKOCTEH"

6.05

157

dusuvecknii MPpakTUKyM 1o teme '"U3ydyenne
3aKOHOMEPHOCTEeH HCIapeHus KUAKOCTel" nmm
"U3mepeHue yaenbHOM TEIUIOTHI IUIABJICHUS JbJa" Uin
"N3yueHue cBOMCTB HACBILIEHHBIX MapoB" WK
"N3mepeHne aOCOIOTHOM BIIAXKHOCTH BO3/yXa U
OIIEHKA Macchl MapoB B noMenleHun". M3mepenue
Koa(GuUIMeHTa MOBEPXHOCTHOTO HATSHKCHUS

7.05

158

POusnyecknii npakTukyMm no reme "'Hadmrogenue
NpeBpaLCHNs YJHEPIUHU 3aPSKEHHOT0 KOHACHCATOPA

8.05




B JHEPIHUI0 U3J1y4eHusi ceeroanona’ wiu "M3ydenue
MPOTEKaHUs TOKa B LIETIH, COAepkKallel kKonaencarop"
niu "Pacnpenienenre pa3HOCTH NOTEHLIMAIOB
(HampspKEHUs1) MPU MOCIIEI0BATEIEHOM COCTUHEHUH
KOHJIEHCAaTOpOB"

159

du3uyecknii NpakTHKYM 1o Teme "VccienoBanue
CMEIIAHHOTO COEAUHEHUSI Pe3UCTOPOB" MM
"N3mepeHue yaeapHOTO CONPOTUBIEHHS POBOIHUKOB"
win "UcciienoBanne 3aBUCUMOCTH CHJIBI TOKA OT
HAaNpsiZKeHUs Uil JIaMIIbl HaKaJIuBaHus'

10.05

160

duznyeckuii NpakTUKyM no teme "HaOmronenue
anextponusa" win "M3Mepenue 3apsaa
ojHOoBaJieHTHOTO MOoHA" Min "McciaenoBanue
3aBUCHMOCTH COTPOTUBJICHUSI TEPMOPE3UCTOPA OT
temnepaTypbl” win "CHATHE BOJbT-aMIIEPHOM
XapaKTePUCTHKH qHoaa""

13.05

161

PeseprubIit ypok. O6001IeHNE U CHCTEeMaTH3aIIH
3HaHu# 1Mo TeMme "Kunemarmka"

14.05

162

PeseprubIit ypok. O6001IeHNE U CHCTEeMaTHU3aIIH
3HaHui mo teme "(uaamuka"

15.05

163

PesepBubIit ypok. O6001IeHNE ¥ CHCTEMaTH3aIIHs
3HaHui no Teme "Cratuka TBepaoro tema"

16.05

164

PesepBubIit ypok. O6001IeHNE ¥ CHCTEMaTH3aIIHs
3HAHUM MO TeMme "3aKOHbI COXpaHEHHs B MEXaHHUKE"

17.05

165

PesepBubIit ypok. O6001IeHNE ¥ CHCTEMaTH3aIIHs
3HaHu# N0 TeMe "OCHOBBI MOJIEKYJISIPHOKUHETUYECKOM
Teopun"

20.05

166

PesepBHbIit ypok. O6001IeHNE U CCTEMaTU3alUs
3HaHui no Teme "TepmoanHamuka. TeroBbie
MAaIIUHEL"

24.05

167

PezepBHblit ypok. O0001IEHNE U cCUCTeMaTH3alHs
3HAHMUMU 10 TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
da3zoBbIe epexoapl”

27.05

168

PesepBHbIit ypok. O600IIeHNE U cHCTeMaTH3alNs

28.05




3HaHUM MO TeMe "DieKTpruyeckoe mnose"

169 | PesepBHblii ypok. O000IIEHNE U CHCTEMaTH3AIHS 1 29.05
3HaHui 1o Teme "[locTosiHHBIN 21eKTpuyecKuil TOK"

170 | PesepBHbIii ypok. O000IICHNE U CHCTEMaTH3AIHS 1 30.05
3HaHui 1o TeMe "Toku B pa3nuyHbIX cpenax”

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobuvie | Hpaxrieckie u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsI padoThbI pecypest
B3aumMoelicTBr€E MOCTOSTHHBIX MarHUTOB U
1 MIPOBOTHUKOB C TOKOM. MarHuTHoe moJie. 1
I'unore3a Ammnepa
Bekrop marautHON mHAyKumu. IIpuHmn
2 CYNEPHO3UIIMA MATHUTHBIX TToJIeH. JInnnun 1
MAarHUTHOW MHIYKIIUH
3 MarsuTHO€ T0JIe TPOBOTHUKA C TOKOM. 1
OnbIT Opcrena
Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb 1
5 Pemtenue 3amay 1
6 [Ipumenenne 3akoHa Amriepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuina JlopeHiia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBI>KEeHHE 3apsDKCHHON YacCTHIIBI B 1
OJIHOPOJIHOM MarHUTHOM I0JIe
Pemenue 3amau
Pabota cunbl Jlopenna
10 Pewtenue 3amay
1 MarsuTHoO€ 1oJie B BEILIECTBE. 1
deppoMarHeTuKHy, napa- 1 InaMarHeTuKu
12 OcHoBHBIE CBOMCTBa PepPOMArHETUKOB. 1

[Tpumenenue heppoMarHeTHKOB




13

Pemenue 3amaq mo reme "MarautHoe mose"

14 Pemenne 3amag o reme "MaraurtHoe nose"

15 SIBNeHHE AIEKTPOMArHUTHOW WHIYKIIHH.
[ToTok BekTOpa MarHUTHOM MHIAYKLIMHU

16 OC unaykuuu

17 3aKO0H 3JICKTPOMArHUTHOW WHTyKITHH
®dapanes

18 Buxpeoe anektpuueckoe nose. Toku @yko

19 OJIC uHAYKINU B ABMOKYIIUXCS
TTPOBOTHUKAX

20 Pemrenue 3amay

21 [TpaBuso Jlenima

99 NupyktuBHOCTH. KaTylika MHIYKTUBHOCTH
B I[ENH ITOCTOSTHHOI'O TOKa

23 SBnenne camounaykiuu. IJ1C
CaMOUWHTYKITHH

24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

25 Pemtenue 3amay

26 O060011eHre U cucTEMaTU3aLMs 3HAHUI 1O
Teme "DIeKTpoIuHaMuKa"

97 KonTtponbHas padoTa o teme
"DnexkTpoauHaMuka"

08 Konebarenruas cuctema. CBOOOIHEIE
konebanus. 'apMoHnUYecKkue KoneOaHus

29 KunemaTtnueckoe 1 TMHAMHUYECKOE

OIIHMCAaHME KOJICOATCIbHBIX JBHKCHUUN




DHepreTuyeckoe onucanue. BeiBos
JUHAMHUYCCKOI'O OITMCAaHUA I‘apMOHI/I‘-IeCKI/IX

30 KOJICOaHUW U3 UX SHEPTreTHIECKOTO U
KHHEMAaTUYECKOTO OMUCAHUS

31 Ammutyna u ¢aza Koyebanui
[lepnon n yacrora konebanuid. [Teprox
MaJIbIX CBOOOIHBIX KOJIEOaHUMA

32 MaTreMaTudeckoro masitHuka. [lepuos
CBOOOJHBIX KOJIEOAHUN IPY’KUHHOTO
MasTHUKA

33 3aryxaromue kojaebanus. BeiHyX1eHHbIE
Kojebanus. Pezonanc

34 ABTOKOJIEOAHUS

35 Pemtenue 3amay

36 Ypoxk-koupepennus "MexaHnueckue
KoJIeOaHUsI B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 O060011eHre u cucTeMaTu3alus 3HaHu| 1o
teme "Mexanuuyeckue KoneGaHus"

38 DNEeKTPOMAarHUTHbIE KOJICOaHHUS.
KonebaTenpHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMIUTUTY/IbI

39 3apsia KOHJIEHCATOpa C aMILTUTYAON CHUIIbI
TOKa B K0JIeOATETbHOM KOHTYpE

40 3aKOH COXpaHEeHUsI SHEPTUHU B UA€aTbHOM
KoJiebaTeTbHOM KOHTYpE
3aryxaroiue 3eKTPOMarHUTHbIE

41 Kose6aHus. BeiHyXeHHBIE

QJICKTPOMAIrHUTHBIC KoJieOaHMs




[Tepemennsblii TOK. Pe3uctop u KoHAEHCATOP

42 B IIETIM IEPEMEHHOTO TOKa

43 Karyika vHIyKTHBHOCTH B IIEITH
MIEPEMEHHOTO TOKa

44 3axon Oma Juis 3IEeKTpUYECKON Lienu
MIEPEMEHHOTO TOKa
MoniHOCTh NIEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JICVCTBYIOIIEE 3HAUCHHUE
CWJIBI TOKA W HATIPSDKEHUS

46 Pe3onanc B anekTpuveckoi memnu

47 Pemenue 3agau
WneansHb1if Tpancopmarop.

48 [TpousBoicTBO, IEpenaya U MoTpeOIeHNE
AIEKTPUYECKON SHEPTUU
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anekTpo3Hepruu. KynbTypa HCosib30BaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemtenue 3amay

51 Pemtenue 3amay

59 O06o01enre U cucTeMaTru3alus 3HaHUK 110
Teme "DIeKTpOMarHuTHbIE KosieOanus"

53 MexaHn4yecKue BOJIHBL. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKHU 3ByKa

56 Nudpas3syk u yapTpassyk. Lllymosoe

3arpsA3HCHUC oxpyxcaromeﬁ Cpcabl




57

Pemenue 3amau

58

SHCKTpOMaFHI/ITHBIe BOJIHBI. I/IsnyquI/Ie
OJICKTPOMArHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH

60

[IIkaJia 3€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHUIUIIBI PaTIUOCBSI3U U TEICBUACHHUS.
Paanonokanus. 31€KTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEN Cpeibl

62

Kontponbras padota no teme "Konebanust
H BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBeTa

64

Pemenune 3a1a4 Ha MpUMEHEHNE 3aKOHA
MPSIMOJIMHEHHOTO pacpOCTPAHEHUS CBETa

65

Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkajio

66

[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTesb MPETOMIICHHSL.
[TonHOE BHYTpEHHEE OTpaXKEHHE.
[IpenenbHBIN yroJl MOJHOTO BHYTPEHHETO
OTpaKCHUS

67

Pemenne 3amaq Ha MMPUMCECHCHUC 3aKOHOB
OTPAKCHUS U ITPECIIOMIICHUA CBCTA

68

Xon yde B mpusMe. Jlucnepceus cBera.
CnoxHbIN cocTaB Oenoro ceera. Llper




JInn3el. DOKYCHOE PACCTOSIHUE U

09 OTITUYECKAs CHJIA JTMH3BI

70 [TocTpoenue n300paskeHMi B IMH3aX U UX
CcUCTEMax. YBEIMYECHHE JINH3bI
Pemenue 3agau Ha nocTpoeHue

71 M300paKeHM, OTYIaeMBbIX C TOMOIIBIO
JIH3

72 I'na3 xak ontuyeckas cucreMa

73 Pemenwue 3amau. [Ipeaens MpUMEHHMOCTH
reOMETPUYECKON ONTHUKHI

74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus cBeta

76 Wnrepdepenuus crera

77 KorepeHTHbIE ICTOYHUKH. Y CIIOBUS
HaOJI0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemtenue 3amay

79 [Ipumenenne natephepeHIun

80 Judpakuus cBeTa

81 Judpakunonnas pemérka. Y cioBue
HaOJI0/ICHUS TJIAaBHBIX MAaKCUMYMOB

82 Pemenue 3amay

83 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemenue 3amau

85 CBeToBBI€ SIBIIEHUS B IPUPOJIE

86 O06o001eHne u cucTeMaTu3alus 3HaHu| 1o

teme "OnTuka"




87 KonTtponsHas padota no teme «OnTuKa» 1
['paHuUIBI MPUMEHHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI 3JICKTPOIMHAMUKH U 1
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 [TocTynaTel cienuanbHON TEOPUU 1
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[TpeobpazoBanus Jlopenna. Ycnoue

90 npudMHHOCTH. OTHOCHUTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U
COKpAIIIeHUE JUTHHBI

01 OHeprus ¥ UMITYJIbC PEISTUBUCTCKON 1
JaCTHIIBI

92 CBs3b MaccChl € SHEPTUEH U UMITYJIbCOM 1
PETATUBUCTCKON YaCTHUIIBI. DHEPTHS TOKOS

93 PaBHOBecHOE TETUIOBOE M3ITyUEHUE 1

94 3akoH cMelenns Buna 1

95 I'unote3a M. I1nanka o kBantax. ®oTOHBI 1

96 DHeprusi ¥ UMIyJasc GoToHa 1

97 dotorpdext. OnwiTel A. I'. CroseTona. 1
3akonbl pororddexTa

98 VYpasHenue DitHinTeitHa 715 GoTodPdexTa. 1
"Kpacnas rpanuna" ¢potoaddekra

99 JaBnenue cBeta. Onbitel 1. H. JIeGeneBa 1

100 BosHoBBIE CBOICTBA YacTHIL 1
Bounnel ne bpoiins. JlimiHa BoJIHBI e

101 Bpoiins u pa3mepsl 00J1aCTH JOKAIU3AUN 1

,I[BH)KymefIc&I YaCTHUIIbI




102

KopryckyssipHO-BOIHOBOM yallu3m

103 Judpakmus 37eKTPOHOB Ha KPUCTAJIIAX
Crienurka u3MepeHnuid B MUKPOMUPE.

104 CooTHollIeHHs HEOTIpeACIEHHOCTEN
Ieiizenbepra

105 Pemenne rpaduyeckux 3ama4q

106 Pemenue pacu€THBIX 33129
KontponbHas padoTa mo Temam: "OCHOBBI

107 CTO", "KopmyckyasipHO-BOJIHOBOI
nyansm"

108 OMBITHI TT0 UCCIICOBAHHMIO CTPOCHHUS aTOMA.
[Tnanerapnas moaens aroma Pesepdopaa

109 [Toctymarer bBopa

110 Bupsl cnektpoB. CrieKTp ypOBHEM 3HEPTUU
aToMa BOAOpoJa

111 CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYeHHE
cBeTa

112 Jlazep
Hyxnonnas mozaens sapa I eiizenOepra-

113 HBanenko. 3aps1 1 MacCOBOE YMCIIO sJIpa.
N3oTtonel. PagnoakTuBHOCTH
3aKkoH paJMoakTUBHOro pacnana. CBoiicTBa

114 MOHHU3UPYIOIIETO u3nydeHus. BiusHue
PaZMOAaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
Jo3umerpus
DHeprus CBS3U HYKJIOHOB B sifipe. SnepHbie

115 cuibl. JleexT Maccel sapa. SnepHbie

peakuuu. SnepHble peakTopsl. [IpoGnemMsr




YIPaBJISIEMOTO TEPMOSIIEPHOIO CUHTESA.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIIEPHON
SHEPreTHUKU

116

MeTo1bl perucTpalnuy U UCCiaea0BaHUs
3JIEMEHTApHbIX YacTull. @yHaMEHTaJIbHbIE
B3aMMOJECHCTBUA. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mozenu. KBapk-TinrooHHas MOJENb afpOHOB

117

®usuka 3a npeaenamu CtaHaapTHOU
Mozenu. TéMHas MaTepusi U TEMHas
sHeprusi. EnuHcTBO pu3mueckoit KapTHHBI
MHpa

118

Otansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE
aCTPOHOMHH

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS TPUPOIHI KOCMHYECKHIX
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHUX
HUCCIIEIOBAHUI

120

CoBpeMeHHbIE ONITUYECKHE TEJIECKOTIHI,
paanoTeNecKoIbl, BHEaTMOChepHas
aCTPOHOMHUS

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKHe
3BE3/IBI, IUTAHETHI, UX BUAUMOE JBIIKEHUE

122

Conueunas cucrema. Connite. ConHeunas
akTUBHOCTb. McTounuk sueprun ConHia u
3BE3N

123

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jnarpamma "creKTpaabHbIA KJIAcC —




CBETUMOCTB"

124

3B63HBI rJIaBHOM IIOCIEA0BATEIIbHOCTH

125

Buyrpennee ctpoenune 38&31. COBpeMeHHbIE
MPEJICTABICHUS O MTPOUCXOKICHUHU U
spomoruu CoaHIa v 3BE37. DTallbl JKH3HHU
3BE3/1

126

Mneunsiii [Iyre — Hama 'amaktuka. Tunst
rajakTuk. YEpHbIE ABIPBI B s1/Ipax rajlakTUK

127

Bcenennas. Pacimpenne Beenennoit. 3akon
Xab06ma. Teopust bonbiioro B3peiBa.
PenukToBO€ H3nydeHnE

128

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka

129

Hepewménnpie npoOieMbl acTpOHOMUU

130

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye MariuTHOT'O IT0JIS
MOCTOSHHBIX MarHUTOB'" MIIN
"UccneqoBaHue CBOMCTB
dheppomaruerukoB" unu "HMccnenoBanue
JIEHCTBUS MIOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Ou3nyecKuil MPakTUKyM IO TEME
"U3mepenue cunbl Amniepa” unu "M3ydenue
3aBUCUMOCTHU CHJIbI AMIIEpa OT CHJIbI TOKA"
nnu "OnpeneneHue MarHUTHOW UHIYKIIUU
Ha OCHOBE U3MEpeHUs cuibl Amnepa”

132

DuU3NYEeCKUN PAKTUKYM I10 TEME
"HcceqoBanue SIBICHUS




AIEKTPOMArHUTHOW MHIYKIIUHU'" WIH
"OnpeneneHne HHIYKIUU BUXPEBOTO
MAarduTHOTO I10JIt"

133

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue sBICHUS CAMOWHIYKIIAN"
i "COopKa MOJIENH SIIEKTPOMArHUTHOTO
reHeparopa"

134

®uU3NYEeCKU IPAKTUKYM I10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJie0aHUN HUTSHOTO U MPYKUHHOTO
MAasiTHUKOB"

135

®u3N4eCcKuil IPAKTUKYM IO TEME
"[IpeoOpa3oBaHue SHEPTUH B IPY>KUHHOM
MasiTHUKE"

136

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue NepeMEHHOIO TOKA Yyepes
MOCJIEA0BATEILHO COENUHEHHEIC
KOHJICHCATOP, KaTYIIKY ¥ Pe3UCTOp" WiIn
"UccnenoBanue paboOThl HCTOYHUKOB CBETA
B IIEIU [TIEPEMEHHOTO TOKA"

137

DU3NYECKUN TPAKTUKYM 10 TEME
"N3yueHnue napaMeTpoB 3BYKOBOU BOJIHBI"

138

dusnueckuil NpakTUKYM 10 TeEMe
"HM3MepeHune nokasaresis IpeaoMIeHUs
crexna" win "l[lomydyenue n3o0pakeHus B
CHUCTEME M3 IJIOCKOTO 3epKaja U JIUH3bI"

139

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BEILECTBA (Ha IpUMepe




wuakux JuH3)" wim "M3mepenue
(hOKYCHOTO PacCTOSTHUS paCCEHBAIOITNX
3"

140

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HaoOmonenue mudpakiuu, naTepdHEepeHIAH
U NoJIsipu3anuu ceera”

141

@uU3NYEeCKU IPAKTUKYM I10 TEME
"Onpenenenyue UMITyJIbCa U SHEPTUU
peNATUBUCTCKUX YacTull (1o ¢otorpadusam
TPEKOB 3apsKEHHBIX YaCTUI B MAarHUTHOM
nose)"

142

®u3N4eCcKuil IPAKTUKYM IO TEME
"N3mepenue nocrosHHou [1nanka Ha
OCHOBe HccienoBanus Gororddexra" nim
"HccneqoBanye 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOMO OT HalpsDKeHU"

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue CieKkTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa M U3MEPEHUE
nocrosiHHOM Punbepra"

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue pajuoakTUBHOTO (hOHA C
HCIIOJIb30BAHUEM JIO3UMETpA" WIIH
"N3ydyeHnue noraomeHus: 6era-4acTuil
aJIFoOMUHHEM"

145

Du3NYEeCKUN IPAKTUKYM I10 TEME
"HaGnronenus 3B€31HOrO HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM
KOMITBIOTEPHBIX NPUIIOKEHUH IS




OTIpeIeNICHUS TIOJIOKEHUST HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nusi CeBepHOTO MOTYIIAPHS U SIPKHEC
3Bé3161" min "HalOmroneHus B TENECKOI
JlyHbI, TUIaHET, TYMAHHOCTEW U 3BE3THBIX
CKOIUIeHUI"

146

O0o001Ienre ¥ cucTeMaTH3anys 3SHAHWH.
Ponb ¢usuku u actpoHoMuu B
9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMAJIBHOM M 3TUYECKOM cepax
JIeITEILHOCTH YeJIoBeKa

147

O060011eHre U ccTeMaTn3alys 3HAaHUH.
Ponb u MecTo pusMKu U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

148

O060011eHre 1 cucTeMaTu3alus 3HaHuH.
Ponb dpusmdeckoit Teopuu B GopMUpOBaHUHI
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MeCTO (PU3NUYECKON KapTHHBI MHUpa B
0011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

O00011eHre U cucTeEMaTU3aLMs 3HAHUHA 110
teme "Kunematuka"

150

O00011eHrEe U cUcTEMaTU3aLMs 3HAHUI IO
teme "Kunematuka"

151

O06o01IeHre U cucTeMaTr3arys 3HaHUH 110
teme "Jlunamuka"

152

O06o0011eHre U cucTeMaTu3aus 3HaHU| 110
teme "Craruka TBepAoro rena"




153

O06o00meHre U cucTeMaTu3aus 3HaHUK 110
TeMe "3aKOHbI COXpaHEHUs B MeXaHuKe"

154

O0600menre u cucTeMaTu3aus 3HaHUN 110
Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHUECKON
teopun"

155

O000111eHNE ¥ cUCTEMATH3AIMs 3HAHUH 110
teme "Tepmonnnamuka. TeroBbie
MaIIuHe"

156

O0001IeHne 1 cCUCTEMATU3AIINS 3HAHNUI 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBble IEPEXOBI"

157

O0001IeHne 1 cucTeEMaTU3aIMs 3HAHNUI 110
Teme "DnekTpuueckoe mnoie"

158

O06o01enre 1 cucTeMaTr3alys 3HaHUH 110
teme "TIoCTOSTHHBIN ANEKTPUUYECKUN TOK"

159

O06001IeHne U cucTEMaTU3aLMs 3HAHUI 110
teme "Toku B pa3nuyHbIX cpegax"

160

O06001IeHne U cucTeEMaTU3aLMs 3HAHUI 10
teMme "MaruurtHoe nose"

161

Peseprubiit ypok. O6001eHNE 1
CHCTEMAaTHU3aIUs 3HAHUI 10 TEME
"DJIeKTpOMarHuTHas UHyKIus"

162

PesepBuslit ypok. O6001IeHE U
CHCTEMAaTU3aLMs 3HaHHUH 110 TeEMeE
"Mexanndeckue Kojaeoanusa"

163

PesepBuslit ypok. O600IeHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"OneKTpoMarHuTHeIe Kosebanus"




164

PesepBHelii ypok. O600IIeHNE 1
crCcTeMaTH3alMs 3HaHUH 110 TeMe
"MexaHnYecKue U 3JEKTPOMArHUTHbIE
BOJIHBI"

165

PesepBHeIii ypok. O600IICHNE 1
cucreMaru3anus 3Hanuii mo reme "Omruka"

166

PesepBubiit ypok. O60011eHNE U
cucreMarusaysa 3HaHui 1o teme "OCHOBEI

CTO"

167

Peseprubrit ypok. O6001eHNE 1
cUCTEeMaTH3alus 3HaHUH 110 TeMe
"KopryckynsipHO-BOJIHOBOM yanu3m"

168

Peseprubrit ypok. O6001eHNE 1
cucTeMatu3anys 3HaHui 1mo reMme "duznka
aroma"

169

Peseprubrit ypok. O6001IeHNE 1
cucTeMatu3anys 3HaHui 1mo reMme "duznka
ATOMHOTO SApa U JIEMEHTaPHBIX YacTUIl"

170

PeszepBubIit ypok. O6001IeHNE U
CUCTEeMaTH3alMsl 3HAaHH 110 TeMe
"SneMeHThl acTpoPu3uKu"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170
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