MMHUCTEPCTBO MPOCBEIEHUSI POCCUMCKOM ®EJEPALIAUA

MunucrepcTBo 0611ero u npogeccnoHaabHOro odpasosanus Pocrosckoii 061acTn

anaBJIe}me 06pa303amm AZ[MI/IHI/ICTpaIII/II/I r.HopomaxTuHcka

MBOY COII Nel6
PACCMOTPEHO COI''TACOBAHO VYTBEPXJIEHO
MCTOHquCKHﬁ COBECT 3aMCCTUTCIIb TUPCKTOPA I[I/IPCKTOP
no YBP
Omenbsanenko JILA. Kyssmnua H.A.
[Tporokom Nel [Tpuka3 Nel36
oT «30» aBrycta 2023 T. oT «29» aBrycra 2023 T. oT «31» aBrycra 2023 .
MYHVLIMMASIbHOE BIO[KETHOE Moanuncaxo unMdpoBoOI NOANUCHIO:
OBLLEOBPA3OBATENbHOE gg;‘gggpﬂgg:ﬂiﬁﬁﬂo’fmm
YUPEIRAEHVE CPEAHAR YUPEXJIEHVE CPEAHSAA
OBLUEOBPASOBATE/IbHAA OBLLIEOBPA3OBATENbHAA LUKOMTA
LUIKONA N2 16 TOPOJIA Ne 16 FOPOfIA HOBOLUAXTUHCKA
HOBOLLUAXTUHCKA [laTa: 2023.10.03 08:55:14 +03'00"
PABOYAS ITPOT'PAMMA

(Unentuduxarnonubiii Homep 776235)

yueOHoro npeamera «@usuka. Yriay0JéHHbIH YPOBEHb)

s ooyuarommxes 10 — 11 xmaccoB

HoBomaxruuck 2023



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pe3yslbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareipHON mnporpammel, npeacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus v KoHuenmuu
npenojaBanus yueOHoro npenMera «dusnka» B 00pa3zoBaTeNIbHBIX OpraHU3alUsiX
Poccuiickoit ~ depeparuu,  pealM3ylOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
MIPOTPaMMBL.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U Pa3/eioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO TMpOoIEcca, BO3PACTHBIX OCOOEHHOCTEH  00ywaroluxcs.
[Iporpamma mo ¢usuke Aa€T OpeacTaBleHUWE O LEJsAX, COAEpNKaHUM, oOIen
CTpaTeruu OOy4YeHUsl, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npenmera «Pu3nka» Ha yriryOJIEHHOM YPOBHE.

Nzyuenue kypca ¢u3uku yriayOJaEHHOTO YPOBHSI IMO3BOJISIET PEaM30BATh
3a/layu NMPO(ECCUOHATLHON OpPUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUU JUIs
NPOSIBJICHUST CBOMX HWHTEJUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOy4JaromumMcsi, KOTOpPhIE HEOOXOAUMBI ISl TPOJOJKEHUsT 00pa3oBaHHs B
opraHuzanusax MnpodecCUOHANTBHOTO O00pa30BaHUS IO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme mo ¢usNke Onpenensiorcs IUIAHUPYEMbIE Pe3yJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OO0IIero o0pa3oBaHMs: JIUYHOCTHEIE,
METanpelIMeTHbIE, TMpeaMeTHble (Ha  yriayOinéHHoMm  ypoBHe). Haydno-
METOJOJIOTHYECKONH OCHOBOM A pPa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yJbTaTaM OO0yYalolIuXcsi, OCBOUBIIUX
nporpaMMmy 10 (HU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yIITyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBINA MOAXO.

[Iporpamma no gu3uKe BKIIOYAET:

IUTAHUPYEMBIE PpEe3yJbTaThl OCBOEHHUS Kypca (U3MKH Ha YLIyOJIEHHOM
YPOBHE, B TOM YHCJI€ NPEIMETHBIE PE3YyJIbTAThI 10 TOJIaM O0yUECHUS;

coziepkanue yuyeOHoro npeamera «Ousukay» 1mno rogam o0yueHusl.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCITOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUHUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS  pealiM3alldi  Pa3lIMYHbIX METOAUYECKUX
MOJXO/MOB K TpemnojaBaHui0 (HU3MKA Ha YIIyOJIEHHOM YPOBHE TPH YCIOBUH
COXpaHeHHs 00s13aTeNIbHON YacTH COAEPIKaHUS Kypca.



du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYNAas B
KayecTBe y4eOHOro mpeJMeTa B LIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIAJ B CHCTEMY
3HaHMM 00 okpy:xaromieMm Mupe. IIkoabHBIN Kypc (U3UKH — CHCTEMOOOpa3yOIUii
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SBICHHUM, HM3y4aeMbIX XUMHUEH, OUOJIOTHEH,
dbuzmueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHHE UM AKTHUBHOE
npuMeHeHre (U3MYECKUX 3HAHUM OINpefeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUsI HOBBIX MATEPHATOB C 3aJaHHBIMH CBOMCTBaMH. 3yueHue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTUHBI MHpa OOydyarouierocs, B (pOpMUpOBaHHE YMEHH MPUMEHATHh HAyUYHBIH
METO/I MO3HAHUS NP BHINOJHEHUN UMHU Y4€OHBIX UCCIEOBAHUIA.

B ocHOBY kypca (hu3uKH Ha ypOBHE CpeHEr0 00111ero 00pa30oBaHus MOJ0XKEH
pAI Uael, KOTOpbIE MOYKHO PACCMATPUBATh KaK MPUHIIMIBI €T0 TOCTPOEHHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW Kypc SIBISETCS JIOTMYECKH
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCeX Pa3ziesioB (PU3MKHU, BKIIOUYAET Kak
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cooTBeTCTBUM C HeW MmaTepual Kypca (HU3UKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopuil. Beagymum B Kypce sBIsieTcs
dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeanosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMAaNa (PU3UYECKON HAyKH, OCMBICICHUE CBSI3H Pa3BUTHUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriry0i1EHHOTO ypOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHMUYECKUX M TEXHOJIOTMYECKHX
MPUWIOKEHUM H3YYECHHBIX TEOpUM M 3akOHOB. [Ipu 3TOM paccMmaTpuBarOTCS Ha
YpOBHE OOIIMX MpPEJICTaBICHUA U COBPEMEHHBIE TEXHMYECKUE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, MOCBSIIEHHBIX OSKOJOTMYECKUM MpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKM M TEXHOJOTHH, a TaKKe OOCYXIACHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHLUIIAX CUCTEMHO-JEATENIBHOCTHOrO noaxonaa. g Gusuku peamusanus 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJAb30BaHUH CaMOCTOATEIBHOIO SKCIEPUMEHTA KaKk
MOCTOSIHHO JIeHCTBYIoEero ¢akropa ydeOHoro mporecca. [ns yrmyOn€raHoro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOIO YYEHHMUYECKOTO JKCIEPUMEHTA,



BKIJIFOYAIONIETO (PPOHTANIBHBIC YUYEHWYCCKHE OTBITHI MPH HM3YYCHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
aBa cmocoba peanu3anuu  (pU3MUECKOro mpakTukyma. B mepBom  cimyuae
MpakTUKyM npoBoauTtcs aubo B koHue 10 m 11 kmaccos, nubo mocie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoil cmocod — 3To
uHTerpaius paboT MpakTUKyMa B CHCTEMY JIaDOpaTOpHBIX paboT, KOTOpbIE
MPOBOMSITCS B mMpoliecce u3zydeHus paszzaena (temsl). [Ipu stom mojn paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITEIbHOE HMCCIIeI0BaHUE, KOTOPOE MPOBOJAUTCS
10 PYKOBOJACTBY CBEPHYTOTO, 0000IIEHHOTO BUAa O€3 MOMIAroBOil HHCTPYKIIHH.

B mnporpamme mo ¢usnMke cucTeMa YYCHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTHKyMa MpE/CTaBIeHa €IWHBIM TepedHeM. Brioop
TEMATUKHA JIJI 3TUX BUIOB YYCHHUYECKHX IMPAKTHYCCKUX PaOOT OCYIICCTBISACTCS
y4acTHHKaMHU 00pa30BaTEILHOTO MpoIiecca UCX0as U3 0COOEHHOCTEH MMOypOYHOTO
IUIAaHUPOBAaHUs M OCHamleHus kaOuwHeTa ¢usuku. Ilpu sTom obecneunBaeTcs
OBJIaJICHWE OOYYalONIMMHUCS YMCHHSIMH TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (DM3MUECKUX BEIMYMH U TMOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEISETCSA PEIICHUIO PAcYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON M HESBHO 33JlaHHOW (PM3MUYECKOW MOJIEIbI0, TTO3BOJISIONINE MTPUMEHSTh
U3y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK M3 OJIHOTO paszfiena Kypca, Tak |
UHTETpUpPYs MPUMEHEHNE 3HAaHUM U3 pa3HbIX pasfesioB. [ kauecTBEHHBIX 3aja4
OPUOPUTETOM SIBIISIIOTCS 3aJaHUsl Ha OObSICHEHHE/NpelcKazaHue MPOTEKAHUS
bU3UYECKUX SIBJICHUN M TMPOIIECCOB B OKPYXKAIOIICH >KU3HH, TPeOYIOIIHe BHIOOpA
buznueckoi MOACIHU JUIsl CUTYally MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO & MarepualbHO-
TEXHUYECKOMY OOECIIeUeHHUI0 ydeOHOro mporecca Kypc (U3UKH YriayOJEHHOTO
YPOBHS Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus AOHKEH U3Y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere (U3MKU MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHHWE J/JIA BBIMOJHEHUS YyKa3aHHBIX B MpOrpaMMe I0
¢u3MKe YYEHHYECKHX OIBITOB, JA0OPATOPHBIX padOT W paboT MpaKTUKyMa, a
TaKXke JIEMOHCTPAIMIOHHOE 000pYJ0BaHHUE.

JleMoHCTpalmoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JTOCTATOYHOCTH W O0ECTeYMBACT TIOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JEMOHCTpAIil s
WCCJICIOBAHMUS  W3Y4YaeMbIX  SBIEHHW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTABHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe o0OOpymOoBaHWE 11 YYCHHYECKUX MPAKTUYECKUX padoT
dbopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOydawomuxcs. TemaTHyeckue KOMILIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX NPHUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTETIBHBIX CUCTEM B BUJIE HU(POBBIX JTaOOpAaTOPUI.

OCHOBHBIMHM LIETISIMU U3yU€HHUS (PU3UKH B 001IeEM 00pa30BaHUU SBIISIOTCS:

(dopMHUpOBaHUE HHTEpEca U CTPEMIICHHS OOYy4YaloIIUXCSd K HaydYHOMY
U3YYEHUIO TPUPOJBI, PpaA3BUTHE WX HMHTEJUIEKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHUA U (popmMupoBaHHE
UCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPY KAIOUIUM SIBICHUSIM;

(¢opMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KAaK pe3yjibTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMupoBaHUE YMEHUN OOBICHATH SBJICHUS C UCIIONIB30BAaHUEM (PUINYECKUX
3HAHUM U Hay4YHbBIX JI0KA3aTEJIbCTB;

dbopMuUpOBaHUE TPENCTABICHUNA O poiu (QU3MKH JJs PAa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOYHBIX chepax Oynyiei
npodeccuOHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K
nanbHeineMy oOy4eHHIO B ’TOM HalpaBlIeHUU.

JlocTikeHue 3TUX 1efiei 00ecrneurnBaeTcs pelieHueM CIEAYIONNX 3a/1a4d B
npolecce u3ydeHus Kypca QU3MKu Ha YPOBHE CpeIHEro 001iero o0opa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSpHyl  (u3uKy,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznuecKkux SBICHUNA B TPHUPOAE W IS TNPUHATUA TPAKTHUYECKUX PEHICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHME CIIOCOOOB PEIICHUS pa3IUYHBIX 3a7Ja4 C SBHO 3aJaHHOM
¢usnyeckoil MoJenblo, 3aj1ad, MOAPa3yMEBAIOIIUX CAMOCTOSITENBHOE CO3JaHHe
¢usnyeckoil MoOjENTH, aaeKBAaTHOM YCIOBUSAM 3aJadd, B TOM 4YHCIE 3aj]ad
WHXEHEPHOI'O XapaKTepa;

NOHMMaHUE (QU3NYECKMX OCHOB M MPUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLECCOB, UX BIMSIHMS HA OKPYKAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalM3a M HUHTEpOpeTanud  HHPOpMAIIH,
OIpPEJENICHMS] TOCTOBEPHOCTHU MOJYYEHHOI'O pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOM JEATENBHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodpecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B cootBerctBuu ¢ TtpeboBanusiMu OI'OC COO yriyOn€HHBIA YpPOBEHb
u3ydeHus yueOHoro mnpenmera «®du3uKa» Ha YpPOBHE CpPEIHEr0 OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOyYarOIIMMUCS, I[UIAHUPYIOLIUMU TPOAOJIKEHUE
0o0pa30BaHus M0 CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIAL.

Ha uzyuenue pusuku (yriayOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETO
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJEIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJACIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpakTUYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NpOBEACHNUS JTA0OPATOPHBIX pabOT W OMBITOB C Y4YETOM HHIUBUAYATHHBIX
OCOOCHHOCTEH 00y4YaroIINXCsl.

COIAEPKXAHUE OBYUEHUASA
10 KVIACC

Paznen 1. Hay4yHblii MeTO/ MO3HAHUS NMPHUPO/BI.

duszrka — pyHIaMeHTadbHas HayKa o npupoje. HayuHsiit MeToa mo3HaHUS U
METOJIbI MCCIIeIOBAaHUs (PU3NUECKUX SIBJICHUM.

DOKCHEepUMEHT U Teopus B Ipoliecce IMOo3HaHusA Npupoisl. HabGmrogenue u
AKCTICPUMEHT B (pU3HKeE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJIOroBble M IM(pPOBHIC
U3MEpUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKOBBIC CUCTEMBI).

[TorpemHocT  uW3MepeHud  pu3ndeckux  BenuuyuH  (aOCoNfOTHAs U
OTHOCHUTEJIbHA ).

MopenvpoBanue (HU3NYECKUX SBICHUN U TPOIECCOB (MaTepHalibHAs TOYKA,
abComMIOTHO TBEPAOE TENO, HWACANbHAs >KUIKOCTh, HACATBHBIN Ta3, TOUYCUHBIN
3apsia). I'unore3a. ®U3MYECKUil 3aKOH, TPAHULIBI €T0 NpUMEHUMOCTU. Du3znueckas
TEOpUS.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MHpA, B MPAKTUYECKON NEATEIbHOCTHU JIIOJICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsOKEHHs] B IEMU IMOCTOSHHOIO TOKa MpH
MTOMOIIY aHAJOTOBBIX M MU(PPOBBIX N3MEPUTEIHHBIX TPUOOPOB.

3nHakoMcTBO ¢ 1HGPoBOil abopaTopueil o ¢usuke. [Ipumepsl nzmepeHus
($U3UYECKUX BEJIMYMH MPU MTOMOIIN KOMITbIOTEPHBIX TaTYUKOB.



Paznen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanndeckoe ABWKEHHUE. OTHOCHUTEIBHOCTh MEXAHHYECKOTO JBUKCHUS.
Cucrema orcuéra.

[Ipsimast m oOpaTHas 3a7a4u MEXaHUKH.

Paguyc-BekTop MartepuadbHOW TOYKH, €ro MPOEKIMU Ha OCH CHUCTEMBI
KoopauHar. Tpaexropus.

[lepemertienrie, CKOpPOCTh (CpedHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOpJIHMHAT.
CiioxxeHue nepeMenieHuil U CI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPAMOJIMHEUHOE ABUKEHUE. 3aBUCUMOCTh
KOOPAWHAT, CKOPOCTH, YCKOPEHUSI U MTyTH MATEPUATBbHOW TOYKH OT BPEMEHH U UX
rpaduxmu.

CBobOonHoe majeHue. YCKOpeHHEe CBOOOJHOrO MajaeHus. J[BrkeHue Tena,
OpOIIIEHHOTO TIOJ] YIJIOM K TOPH30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHUSI MaTepUAIbHOM TOYKH OT BPEMEHHU U UX TpaduKu.

KpuBonmueitHoe  nBmkeHue. [I[BukeHUME  MaTepualibHOM  TOYKHA 1O
OKPY>KHOCTH. YTJOBas MU JUHEWHas CKOpocTh. Ilepmom m yacrora oOparieHus.
IlenTpocTpemuTenbHOe (HOpMaabHOE), KacaTeabHOe (TaHIE€HIIMAIBHOE) U TOJTHOE
YCKOPEHHUE MATEPHUAIIBHONU TOUKH.

TexHuYecKkne YCTPOMCTBA M TEXHOJOTMYECKUE TMPOILECCHI: CIUIOMETP,
JIBUKCHUE CHApPSJOB, LIEMHbIC, IIECTEPEHYATHIE W PEMEHHBIC IIepeaayu,
CKOPOCTHBIC JTU(DTHI.

Jemoncmpayuu.

Mogaenp cUCTEMBI OTCUYETA, WIUIIOCTPALM KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBUKCHUA.

Cnioco0OsbI Hcce10BaHUS IBHKCHUH.

Nnmroctpanus npenensHoro nepexoia i iBSMEpeHue MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKCHUM C UCIIOIB30BAaHUEM MEXAaHU3MOB.

[TageHwue Teq B BO3AyXE U B PA3PEKECHHOM POCTPAHCTBE.

Habmronenne nBmKeHHs Tejda, OPOIICHHOTO IOJA YIJOM K TOPHU30HTY H
TOPU30HTAIIBHO.

Harmpapnenne ckopocTy npu IBUKEHUU MO OKPYKHOCTH.

[Ipeobpa3oBaHKEe YIIIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHuEe TyTeH, TPAGKTOPHM, CKOPOCTEH NBHXKEHHUS OJHOTO M TOTO K€
TeJIa B Pa3HbIX CUCTEMaxX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padomot, NPaKmMuKym.

N3yueHne HEpaBHOMEPHOTO JIBUKEHUS C LEIbI ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.



N3Mmepenne yckopeHHs: MpU MPSMOJMHENHOM PABHOYCKOPEHHOM JABHKCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH IYyTH OT BpPEMEHH IIPU PABHOYCKOPEHHOM
JIBU>KECHUH.

N3mepenue  yckopeHuss ~ CBOOOAHOro  maieHuss  (PEKOMEHJ0BaHO
UCIIOJIb30BaHue 1U(poBOIt TabopaTopun).

N3yuenne nBukeHUs Tena, OpOIIEHHOrO TOpU30HTaIbHO. I[IpoBepka
TUIIOTE3bl O TMPSAMON MNPOHOPIMOHATIBLHON 3aBUCHMOCTH MEXIY AalbHOCTHIO
MOJIETA ¥ HAYAJIbHOU CKOPOCTBIO TEIA.

N3ydenne ABHXKEHUSI Tella MO OKPY>XKHOCTHU C TOCTOSSHHOW MO MOJYJIIO
CKOPOCTBIO.

UccnenoBanne 3aBUCUMOCTH TMepuojia oOpalleHus: KOHUYECKOro MasiTHUKA
OT €ro MapameTpoB.

Tema 2. /lunamuxa.

IlepBeii1 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHOcuTeNbHOCTH ['anuies. HenHepuumanbHble CUCTEMBI OTCU€Ta (OMNpeesiCHUE,
IpPUMEpHI).

Macca tena. Cuna. IlpyHiun cynepno3uimu cui.

Bropoit 3akon HeroTOHA 1151 MaTepUAIBHOW TOYKH.

Tperuii 3ak0H HproTOHA 11 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPAaBUTALIMOHHON U
MHEPTHOI MacChI.

Cuna TspkecTu. 3aBUCUMOCTh YCKOpPEHHUs CBOOOJHOTO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IIIAHETHI W OT Teorpaduyeckoil MmUpOTH. JIBHKeHHE
HEOECHBIX Tell U uX cIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBmKyluerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenuwe. Cuila TPEHHUSI CKOJBXKEHHS W CHUJIa TPEHUSA
nokosi. Koaddumment tpenus. Cuna CONPOTUBICHUS TPU JABMKCHUM Tella B
YKUJKOCTH WJIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKECHMUS.

Hasnenue. ['mapocratuueckoe napinenue. Cuna Apxumena.

TexHUuecKkne yCTpOMCTBA M TEXHOJIOTHUYECKHE IPOLECCHI: IOAUIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenune nBrkeHUs T€NT B MHEPIUATHHBIX U HEMHEPIHAIBHBIX CUCTEMAaX
OTCY€Ta.

[IpyHOMIT OTHOCUTEIBHOCTH.

Kauenne nByX HWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLINAIBbHOW CUCTEMBI OTCUETA.



CpaBHEHME  PABHOJCUCTBYIOLICH  MPUIOKEHHBIX K Tely CHI C
MPOU3BEICHUEM MACCHI T€JIa Ha €r0 YCKOPEHNE B MHEPLIMAIBHOM CUCTEME OTCUETA.

PaBeHCTBO CcHJI, BO3HUKAIOUIMX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.

H3mepenne Mace no B3auMOAECHUCTBHUIO.

HesecomocTs.

Bec tena npu yCKOpeHHOM NOABEME U MAJCHUH.

[enTpoOexkHbIE MEXAHU3MBI.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomoi, nPAKMUKYM.

N3mepenue paBHOJICUCTBYIONMIECH CHJI TIPU JABMXKEHUM OpycKa MO HAKJIOHHOU
MJIOCKOCTH.

[IpoBepka rumorTe3sl O HE3aBUCHMOCTH BPEMEHU JBIDKCHHS Opycka To
HAKJIOHHOM IMJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

UccnenoBanne 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HMKAIOUIUX B MNPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIium.

N3ydeHnne ABMIKEHHS CUCTEMBI TEN, CBSI3aHHBIX HUTBHIO, IEPEKUHYTOU udepes
nErKkuii OJIOK.

N3mepenue koddduirieHTa TPEHUS MO BEJIUYHMHE YIJIOBOro Koddhduimenrta
3aBUCHUMOCTH Frp(N).

HccnenoBanue nBukeHUs Opycka MO HAKJIOHHOM TUIOCKOCTH € MEPEMEHHBIM
KO3 PUITUEHTOM TPEHUS.

N3ydeHne nBUKEHUS Ipy3a HA BAJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. IlocTymaTenbHOe W BpaliaTelbHOE JIBHXKEHHE
TBEpAOTro Teia. MOMEHT CWIbl OTHOCHTENBHO OCH BpamieHus. [lmedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBECUS TBEPIOTO TENA.

VYcroitunBoe, HEyCTOHYNBOE, O€3pa3TMUHOE PABHOBECHE.

TexHHuecKkne yCTPOMCTBA M TEXHOJIOTMYECKHUE ITPOLECCHI: KPOHILITEHH,
CTPOUTEINbHBIN KpaH, pelI€TUaThle KOHCTPYKIIUH.

Hemoncmpayuu.

VYcoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnvie pabomaol, npaKmuKym.

UccnenoBanne ycnoBHUii paBHOBECHsS TBEPAOrO TeEJd, HWMEIOLIETO OCh
BpalCHUS.

KoHncTpynpoBaH#e KpOHIITENHOB U pACUET CUJT YIIPYTOCTH.

N3ydenne ycTOWUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPHL.

Tema 4. 3aKkonvt coxpanenusn ¢ Mmexanuke.



NMnynsc MaTepuanbHOW TOYKH, CUCTEMBI MaTEpPUAIbHBIX TOYEK. LleHTp Macc
CUCTEMBI MaTepUAJIbHBIX TOUEK. Teopema 0 IBHKEHUH LIEHTPa Macc.

NMitysibe CHITbI M1 N3BMEHEHNE UMITYJIbCA TENIA.

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umIlyiabca MaTepUalIbHOM TOYKHU. [IpencraBiieHue O cOXpaHEHUU
MOMEHTA UMITYJIbCA B UEHTPAIbHBIX MOJAX.

PabGoTta cuibpl Ha MajqoM M Ha KOHEYHOM IepeMelleHuu. [ 'paduyeckoe
MpecTaBlieHue pabOThl CUIIBI.

MOIIHOCTb CHUJIBI.

Kunernueckast sHeprusi maTepuajbHOM TOuku. Teopema 00 HU3MEHEHHH
KMHETUYECKOM YHEPTUU MaTEPUAJIbHON TOUKHU.

[loTeHunanbHble W HENOTEHUMAJbHbIE CHIBL. [loTeHUManbHAs HHEPTHUS.
[loTenuuanbHast sHeprust ynpyro aeopMUpoBaHHON npykuHBL. [loTeHimanbHas
SHEprus Tella B OAHOPOJHOM TIpaBUTAlMOHHOM Tnoisie. IloTeHnuanbHas >HEPrHs
TeJa B TPaBUTALMOHHOM I10JI€ OJJHOPOJHOTO Iapa (BHYTpY M BHe mapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KOCMUYECKAsE CKOPOCTb.

Cs3b pabOThl HEMOTCHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHUYEeCKOM
SHEPIUH CUCTEMBI TEN. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHym sl UACaNbHOM JKUAKOCTH KaK CJIEICTBHE 3aKOHA
COXPAHEHHUsI MEXaHUYECKOU SJHEPTUU.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJIOMET, KOMEpP, NPYKUHHBIM MHUCTOJIET, THPOCKON, (QUIypHOE KaTaHuWE Ha
KOHBKAX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

HN3mepeHnre MOITHOCTH CHUJIBL.

M3meHeHue 3HepTruu Tesa Mpyu COBEPIICHUH paOOTHI.

B3auMmHbIe mnpeBpalieHrus KUHETHYECKOM M NMOTEHUHAJIbHOW HSHEPrud IpHU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHEPTruM Npu CBOOOHOM IMaJACHUH.

Yuenuueckuii sxcnepumenm, nadopamopusie padomot, nPAKMUKyMm.

N3mepenune nMiynbca Tena 1o TOpMO3HOMY ITYTH.

N3mepeHne cuibl TITH, CKOPOCTH MOJENN 3JIEKTPOMOOWMIIS M MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TeJla C UMITYJIbCOM CHUIIBL.

HccnenoBanne COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICVICTBUMU.



N3Mepenne KNHETHYECKOW YHEPTUU TEJA 10 TOPMO3HOMY Y TH.

CpaBHeHUE W3MEHEHUS OTCHIIMATBHON YHEPTUM MPYKUHBI C pabOTOM CUIIBI
TpPEHUS.

Onpenenenue pabOThl CWIbl TPEHUSI MPHU JBWKEHUHM Tejla MO HAKIOHHOU
TJIOCKOCTH.

Paznen 3. MosekyasipHas pu3suka ¥ TEPpMOAMHAMMKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OCHOBHBIE TOJIOKEHUSI MOJIEKyJsipHO-KMHeTndeckor Tteopun (MKT), ux
onbiTHOE oOocHOBaHue. Jluddysus. bpoyHoBckoe nBuxkeHHe. XapakTep
JIBW)KEHUS W B3aUMOJICHCTBUS 4YacTUIl BemiectBa. Mojaenu CTpOECHHUsl Ta3oB,
KUJKOCTEH W TBEPIBIX Tel W OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE JTHUX
mozenel. Macca u pasmepbl Mosekyn (aromoB). KomudecTBO BelecTra.
[Toctostnnast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usmepenus. lllkana
temnepatyp Llenbcus.

Mojenb ueanbHOTO ra3a B MOJEKYJISIPHO-KUHETHYECKON TEOPUU: YACTHUIIBI
rasza JBWXKYTCSI XaOTMYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcotOTHAS
Temrieparypa (mkana temneparyp KensBuna). 3akon Jlanperona. M3omponecchl B
UJCAIbHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BemlecTBa. [ 'paduueckoe
Ipe/ICTaBlIeHNE U30MPOIIECCOB: U30TEPMa, U30X0pa, N300apa.

CBsi3p  MeXIy JaBIE€HUEM M  CpeAHEHd  KUHETHYECKOW  BHeprueu
NOCTYIATENBHOTO TEIUIOBOIO JBMXKEHHS MOJIEKYJ HIEaJbHOTIO Tra3a (OCHOBHOE
ypaBHEHUE MOJICKYJSIPHO-KMHETHUECKOW TCOPHH HACATBHOIO rasa).

CBs13b a0COJIFOTHOM TeMITepaTypbl TEPMOJUHAMHYECKON CUCTEMBI CO CpeHen
KMHETUYECKON AHEPTHEN OCTYNATEIbHOTO TEMJIOBOrO ABUKEHHS €€ YaCTHL.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTHMYECKUE IIPOLIECCHI: TEPMOMETP,
O6apomeTp, MoydyeHrne HaHOMaTEPUATIOB.

Jemoncmpayuu.

Mojenu 1BUKEHHS YaCTHUL BELIECTBA.

Mopens OpOyHOBCKOTO JIBHKEHUS.

Buneoponuk ¢ 3anuchio pearbHOr0 OPOYHOBCKOTO ABUKCHUSI.

Huddysust sxkuaKocTen.

Mogens onbita IITepHa.

[IputsixeHne MONEKyJI.

Mojenu KpuCcTaINInYeCKUX PEIIETOK.

HaGnronenue u viccieioBaHue N30TIPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nadvopamopnuie pabomast, NPAKMUKYM.



UccnenoBanne mpouecca YCTaHOBICHUS TEIUIOBOTO PpPaBHOBECUS IIPpU
TEIIO0OMEHE MEX]y TOpsIYei U XOJIOAHON BOAOK.

N3ydeHne wu30TEpMHUUECKOro Tpoiiecca (PEKOMEHJAOBAHO HCIOIb30BaHUE
uudpoBoit 1abopatopun).

N3yuyenune n30xXopHOro mnpoiecca.

Nzyuenne nzobapHoro mpoiiecca.

[TIpoBepka ypaBHEHUSI COCTOSTHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckass (T[]) cuctema. 3agaHue BHENIHUX YCJIOBUH IS
TEPMOJIUHAMUYECKON CUCTEMBI. BHelHUe U BHYyTpeHHUE napameTpsol. [lapameTpsl
TEPMOJIUHAMUYECKONW CUCTEMBbI KaK CPEIHWE 3HAYEHHS BEJIMYMH, OMUCHIBAIOIINX
€€ COCTOSTHUE Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hauwanmo tepmoamHamuku. (CaMonpou3BOJbHAS — pellaKcaius
TEPMOJIUHAMUYECKOU CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mojenb uIEAIBbHOTO Ta3a B TEPMOJMHAMUKE — CHUCTEMa YpPaBHEHMUI:
ypaBHeHue MenpaeneeBa—KianelipoHa M BbIpaK€HHUE JJisi BHYTPEHHEH SHEPIHUH.
VYcinoBusi IPUMEHUMOCTH 3TOM MOJICNIW: HU3Kas KOHIIEHTPAIUSl YacTHll, BHICOKUE
TeMmnepaTypbl. BeipaxeHnue st BHyTPEHHEW dHEPruu OJHOATOMHOTO HJI€AIbHOTO
rasa.

KBa3zucratnyeckrie 1 HECTaATUYECKUE TPOLIECCHI.

DOnemeHTapHas pabora B TepMOAMHAMUKE. Beraucnenue paboTsl mo rpaduky
npoiecca Ha PV-auarpaMmme.

Termonepenaua  kak  cnoco0  W3MEHEHMS  BHYTpPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  CUCTEeMBI  0e3  coBepuieHus pabotel. KonBekuws,
TEIJIONPOBOIHOCTb, U3IIyYEHUE.

KomnuectBo Temiotel. TermmoéMmkocTs Tena. YaenbHas HW  MOJISIpHAs
TEINIOEMKOCTH BellecTBa. YpaBHeHHe Maiiepa. YaenpHas Teiora CropaHus
ToriuBa. Pacu€r KonmmyecTBa TEINIOTHI MpH  Terionepenave. [lonstue 006
aguabaTHOM IIpoIriecce.

IlepBpii1 3ak0H TepMoAMHAMUKHU. BHyTpeHHss »sHeprud. KommuecTBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHHs  BHYTPEHHEW  JHEPruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKH [UI PABHOBECHBIX IIPOLIECCOB: YEpPE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBI MNPOXOIAUT
eAMHCTBeHHAs aanabara. AGCOIOTHAS TEMIIepaTypa.

Bropoii 3aKkOH TEpPMOJWHAMHUKH U1  HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOXHO TIEPEIaTh TEIIOTY OT 0oJiee XOJIOAHOTO Tesa K 0osiee HarpeTomy 0e3
komneHcanuu (Kinaysuyc). HeoOpatumMocTh NpUpOAHBIX MPOIECCOB.

[TpuHumne! gectBus TemnoBbix mamuH. KIT/I.



Maxkcumansnoe 3Hauenue KII/. Iukn Kapho.

DKOJOTMYECKHUE aCIEKThl MCIIOJIb30BaHUS TEIUIOBBIX ABHUrareneil. TermoBoe
3arpsI3HEHUE OKPYIKAIOIIEH CPEbL.

TexHuueckne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: XOJOJWIbHUK,
KOHJIUIIMOHEP, JU3CIbHBIA W KapOIOpaTOpPHBINM JABUTATENM, IMapoBas TypOuUHA,
MOJYyYEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALUS «TEIUIOBBIX» OTXOHOB C
HCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHUYECKOTO TOTUIMBA JIJIst
BBIPA0OTKHU «TEIIOBOM» U SJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue temnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

Bo3zaymHoe orauso.

CpaBHeHME yAETBHBIX TEINIOEMKOCTEN BEILIECTB.

Cnioco0bl U13MEHEHUsI BHYTPEHHEH YHEPTUU.

Uccnenoranue anuadbaTHOro mpolecca.

KomrnproTepHble MOJIENH TEMJIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomoit, PAKMUKYM.

N3mepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanue mporecca OCThIBaHUS BEILIECTBA.

HccnenoBanue annabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBSI3M JHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJEHCTBUS H
TEMIIEPATyPbl KUTICHUS )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusn eeuwiecmea. Pazoevie nepexoowl.

[lapooOpazoBanne u koHaeHcauus. Vcmapenue u KumneHwe. Y eiabHas
TEIJI0Ta MapooOpa30BaHMS.

HacebllieHHble W HeHachlllleHHblE Tmapbl. KayecTBeHHass 3aBHCUMOCTH
IUIOTHOCTU W JIaBJIEHUSl HACBILICHHOrO Mapa OT TeMIEpaTypbl, UX HE3aBUCUMOCTD
0T 00bEMa HACHIIIEHHOTO TMapa. 3aBUCUMOCTb TEMIIEPATypPbl KUIICHHSI OT JTaBIICHUS
B AKUJKOCTH.

Bnaxxnocts Bo3gyxa. AOCOTIOTHASI U OTHOCHUTENIbHAS BIIAKHOCTb.

TBépmoe Teno. Kpucranmnuueckue u amopdHbie Tena. AHU30TPOINS CBONCTB
KpuctayyioB. [lnaBineHne W KpucTam3anus. YJelabHas TEIUIOTa ILJIABJICHHUS.
CyO6aumarnus.

JNedbopmanmm TBEpAOTO Tena. Pactsokenne u cxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemnnoBoe paclivpeHue KUIAKOCTEH U TBEPABIX TeJ, 00bEMHOE U JIMHEUHOE
pacmmpenre. AHTapMOHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTUN B (PA30BBIX MMEPEXOIAX.

VYpaBHeHHE TENJIOBOrO OanaHca.



[ToBepxHocTHOEe HaTsKeHHE. Koa(PuiMeHT MOBEpPXHOCTHOIO HATSIKEHUSI.
Kanunnspusie aBnenus. J[aBaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO XKUJIKOCTH.
®opmyJia Jlannaca.

TexHuueckue yCTPOHMCTBA M TEXHOJOTMYECKHUE TMPOLECCHL:  KUJIKHE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Jemoncmpayuu.

TeruroBoe pacipeHue.

CBolicTBa HACBIILIEHHBIX apOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHHM.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnbITHl ¢ MBUTBHBIMU TIEHKAMMU.

CMmauuBanue.

Kanunnspuslie siBneHus.

Mojieni HEHBIOTOHOBCKOM JKUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buasr nepopmariuii.

Habmronenne manbix aedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN HCIapEHUS KUJIKOCTEM.

N3mepenue yaenbHOM TeIIOThI IIaBIAEHUS JIbJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX TAPOB.

N3mepenre abCOMIOTHOM BIIAXXHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
NOMEUICHUU.

N3mepenune kodpduiireHTa TOBEPXHOCTHOTO HATSXKCHHMS.

N3mepenue moayns FOHra.

HccnenoBanne 3aBUCUMOCTH  JedopMalid  pe3MHOBOro obpasma  oT
MPUWIOKEHHOW K HEMY CHUJIBI.

Pa3znen 4. DinekTrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auus Tell W €€ MpOsIBIEHHUA. JJNEeKTpudyeckuil 3apsa. JlBa Buna
JJEKTPUYECKUX 3apsaoB. [IpOBOJHMKHM, JUAIEKTPUKH U MOJYIPOBOJHHUKHU.
DNEeMEHTApHbIA 3JIEKTPUUECKUN 3apsAn. 3aKOH COXPAHEHUS BIIEKTPUYECKOIO
3apsa.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH Kymnona.

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

Hampsox€aHocth  amekTpuueckoro  moins. [IpoOuerid  3apsa. Jluaum
HaMNpsHKEHHOCTH 3JIEKTPUUECKOTo 1ojsl. OJHOPOIHOE IEKTPUUYECKOE TOJIE.



[loTeHIMAaMBHOCTh 3JEKTPOCTATHYECKOTO NOJIs. Pa3HOCTh MOTEHUIHANIOB WU
HanpsbkeHue. lloTeHnmanbHas SHeprus 3apsga B JAJIEKTPOCTATUYECKOM IOJIE.
IToTeHunan anexTpocTaTHyecKoro nojsd. CBA3p HANPSKEHHOCTH TOJS U Pa3HOCTH
MOTEHLIMAJIOB ISl AJIEKTPOCTATUYECKOTO Moyl (Kak OAHOPOAHOrO, TaK U
HEOTHOPOIHOTO).

[IpyHIMN CyNIepO3UIUHA dIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOM cdepnl. [loe
PaBHOMEPHO 3apsiKEHHOro mno oObéMy Mmiapa. Ilone paBHOMEpHO 3apsKEHHON
OECKOHEYHOM TIOCKOCTU. KapTUHBI JIMHUN HANps>KEHHOCTH 3THUX TOJEH H
AKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B JIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPSI/I0OB.

JIMpAEKTPUKHU B AIEKTPOCTATUYECKOM noJie. JlusnexTpuyeckast
IPOHUIIAEMOCTD BEILIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeMHEHNE KOHIeHCaTOpoB. [lociaenoBaTenbHOE COEAUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTULBI B OJHOPOJAHOM 3JIEKTPUYECKOM I10JIE.

TexHUuecKkne YCTPOWCTBA M TEXHOJOIMYECKUE MPOLECCHL: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE DIIEKTPOINpPHOOPOB,
KOHJEeHcaTophl, reHeparop Bau ae ['paada.

Jemoncmpayuu.

Y CTpOoNCTBO M IMIPUHIUIT JEUCTBUS DIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3apSKEHHBIX ILIACTHH.

Mogens a5ekTpocTaTiudeckoro reneparopa (Bau ne ['paada).

[IpOBOTHUKH B 3JEKTPUUYECKOM IIOJIE.

DnexkTpocTaTuyecKast 3aluTa.

Y CTpolCTBO M AEUCTBUE KOHJEHCATOPA OCTOSSHHOM U ITIEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCaTopa OT IUIOUIaaH
IIJJACTUH, PACCTOSIHUSA MEXKAY HUMH U IUDJIEKTPUYECKON ITPOHUIIAEMOCTH.

OHeprust 3JeKTPUYECKOT0 NOJIA 3apsHKEHHOIO0 KOHJIEHCATOopa.

3apsiika U pa3psiika KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadopamopuvie pabomaolt, npaKmuKym.

OneHka cui1 B3aMMOJIEHCTBHS 3apSKEHHBIX TEll.

Habmtonenue npeBpallieHus SHEPTUH 3apsHKEHHOTO KOHIEHCATOpa B SHEPTHIO
W3JIyYEHUS] CBETOAMO/A.

N3ydenne nporexkanus TOka B LE€MH, COAEPKAIEH KOHIESHCATOP.



Pacnpenenenne pa3HOCTH MOTEHIIMAJIOB (HanmpspHKEeHUs ) npu
IIOCJIEA0BATENIBHOM COEAMHEHNN KOHAEHCATOPOB.

NccenenoBanue paspsiaa KOHAECHCATOPA Y€pE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmMpUdecKuil moK.

Cuna Toka. ITocTosIHHBIN TOK.

VYcnoBus CylIeCTBOBAaHMS IOCTOSHHOTO A3JIEKTPUYECKOro ToKa. McTouHmkn
toka. Hanpspokenne U u DJ1C &.

3akoH OMa i1 yyacTKa LeTu.

DIEKTPUYECKOE CONPOTHUBIICHUE. 3aBUCUMOCTD COIIPOTHUBIICHUS
OJIHOPOJHOTO MPOBOJAHUKA OT €ro JJIMHBI M IUIOIIAJH IMONEPEYHOTO CEUYCHHS.
VY nenpHOE CONPOTUBIICHUE BELIECTBA.

[locnenoBaTenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBnEHHBIX AnnekTpuyeckux nenei. [Ipasuna Kupxroda.

PaGota snextpuueckoro Toka. 3akon [xoymns—Jlenua.

MOUIIHOCTh 3JEKTPUYECKOTO TOKa. TernaoBas MOLIHOCTb, BbIAEIsEMas Ha
pe3ucTope.

OJIC u BHYTpeHHEE COINPOTUBICHUE HCTOYHHUKA TOKa. 3akoH Oma g
MOJIHOW  (3aMKHYTOHM) DJEKTPUYECKOW Iienu. MOIIHOCTh MCTOYHHKA TOKA.
KopoTkoe 3ambikanue.

KonnencaTop B e NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: aMIIEpPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HaIpSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT HAIpSDKEHHS I PE3UCTOpA,
JIaMITbl HAKaJINBaHUS U CBETOANO/A.

3aBUCUMOCTh COINPOTHUBJIEHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOILA/IM MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COITPOTUBIICHUS IPU ITOCTOSHHOM
HaNPSKEHUH.

[Ipssimoe uzmepenne DJ]C. KopoTkoe 3aMblkaHUE TaIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crioco6bl coennHeHnst ICTOYHUKOB Toka, DJIC Gartapeii.

UccnenoBanne pa3HOCTH MOTEHUMAIOB MEXKAY MOJIOCAMH MCTOYHHMKA TOKa
OT CUJIBbI TOKA B LIEIIN.

Yuenuueckuit skcnepumenm, nadvopamopnuie pabomast, NPAKMUKYM.

HccenenoBanne CMEMIaHHOTO COCINHEHUS PE3UCTOPOB.

N3mepenune yaenpHOro CONpoOTUBIICHUS IPOBOIHUKOB.



UccnenoBanne 3aBUCMMOCTHA CHJIBI TOKa OT HAMpPSKEHUS JJISI  JIAMITBI
HaKaJIUBaHUS.

VYBenuueHue npeesia usMepeHus amnepmerpa (BoJIbTMETPA).

N3mepenue DJ1C 1 BHYTpEeHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJ[C raapBaHUYECKOTO 3JEMEHTAa OT BPEMEHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAMHM HMCTOYHHMKA TOKa
OT CHJIBI TOKA B LICTIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HONM MOUIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku ¢ paziuunvix cpeoax.

DneKkTpuuecKkas MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
POBOJIUMOCTh TBEPABIX METAJIOB. 3aBUCHMOCTb COMPOTHUBJICHUS METALIOB OT
Temriepatypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUECKU TOK B BakyyMme. CBOWCTBA AJICKTPOHHBIX MTyYKOB.

[TonynpoBOHUKH. CobOcTBeHHas u pUMeCHasI IPOBOJIUMOCTD
noJiyrpoBoAHUKOB. CBoMicTBa P—N-niepexoaa. [lomynpoBoHUKOBEIE TPUOOPHI.

DJIEKTPUUYECKUM TOK B JJIEKTPOJIUTAX. DJIEKTPOJIUTHUYECKAS] JAUCCOLMALIMS.
Onektponus. 3akoHsl Papanes A dIEKTPOIU3a.

OneKkTpuueckuid TOK B Tra3zax. CaMOCTOSITENBHBIH M HECAMOCTOSITEIbHBIN
paspsan. PaznuyHblie THIBI CAMOCTOATENBHOTO pa3psaaa. Monnus. [Tnazma.

TexHuyeckne yCTpOWCTBAa M MPAKTUYECKOE IPUMEHEHHE: Ta3opa3psiiHbIe
JaMIIbI, AJIEKTPOHHO-TydeBass TpyOKa, MOJYIMPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMOM, CBETOAMOJN, TajbBaHWKa, padUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMUS, JIIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Dapanes.

HckpoBoii pa3psl U NpOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomaol, npaKmuKym.

HaOmrotenne a5mekTpounsa.

N3mepenue 3apsiia 0THOBAJIEHTHOI'O HOHA.

UccnenoBanre  3aBUCUMOCTH  CONPOTHBIICHUSI  TEPMOpPE3UCTOpa  OT
TEMIIEPaTyPBhl.

CHsiTHE BOIBT-aMIIEPHOM XapaKTEPUCTUKHU JUOAA.

Du3nYeCKUl MPAKTHKYM.



CnocoObl u3MepeHus: pU3NYECKUX BEIUYHUH C UCIOIb30BAHUEM aHAJIOTOBBIX
U HU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTEJIbHBIE OTPEIIHOCTA U3MEPEHUN (PU3NYECKUX BEIMYUH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHue  KOCBEHHBIX U3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(¢u3nuecKux BEJIMYMH, MPOBEpPKa MNPEJIOKEHHBIX TUIOoTe3 (BbIOOp M3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pa3feiax «YUYEHHYECKHH  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIEe CBA3H.

WN3yuenue kypca ¢uszuku yrioyonéaHoro ypoBHs B 10 kmacce
OCYUIECTBIISIETCSI C YUETOM COJIEpPKATENbHBIX MEXKIIPEAMETHBIX CBSA3EH C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemnvle nonamus, c6A3aHHbIE C U3YUEHUEM MEMOO0E HAYUHO20
no3HanuA: SABIICHUE, HAay4HbIM (hakT, rumnoresa, (pumyeckas BeIWUYMHA, 3aKOH,
TEopus, HaONIOJCHUE, OKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
NOTPEIIHOCTH U3MEPEHU, U3MEepUTEIbHBIE PUOOPHI, IU(PpoBast 1a00paToOpHs.

Mamemamuxa: pelieHue CUCTeMbl ypaBHeHMH. JlunHeiHas QyHKIuS,
napabosna, runepboia, ux rpaduku U cBoiicTBa. TpuroHomerpudeckue QyHKIIHU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTophl ¥ UX IPOEKIMU HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

Buonozua: mexanndeckoe BHXKEHHE B )KUBOW Ipupoae, nudpdysus, ocMoc,
TEIJIOOOMEH JKUBBIX OPraHUW3MOB, TEIJIOBOE 3arps3HEHHME OKpY’Karollel cpeibl,
yTUian3anuss OHMOOPraHMYECKOro TOIUIMBA JJIs  BBIPA0OTKH  «TEIJIOBOW» U
ANIEKTPOIHEPT U, IOBEPXHOCTHOE HATSHKEHUE U KalWJLISIPHBIC SIBICHUS B IIPUPOJE,
AIIEKTPUYECKUE SIBIICHUS B )KMBOW IPUPOJIE.

Xumun: HACKPETHOE CTPOCHHME BEIECTBA, CTPOECHUE aTOMOB U MOJEKYJ,
MOJIb BEIECTBA, MOJSPHAs Macca, IIOJy4eHHE HAHOMAaTepHalIOB, TEIJIOBBIC
CBOICTBA TBEPABIX TEJI, KUAKOCTEH W Ia3oB, KUJKHE KPHUCTAJLIBI, dJIEKTPUUYECKUE
CBOICTBA METAJUIOB, 3JEKTPOJIUTHYECKAs AUCCOLUALINS, TaJbBaHNKA, HIEKTPOHHAs
MUKPOCKOIHS.

TI'eocpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozusa: npeodbpazoBaHue JBUKEHUN C HMCIIOJIB30BAHUEM MEXAaHU3MOB,
y4€T CyXOro M JKHJIKOIO TpEHUS B TEXHHUKE, CTAaTHYECKHE KOHCTPYKUUHU
(KpOHIITENH, peméTyaTble KOHCTPYKLMH), HCIIOJIb30BAHUE 3aKOHOB COXPAHECHMS
MEXaHUKH B TEXHHUKE (FMPOCKOI, BOJOMET M JPYrHE), ABUTaTE]lb BHYTPEHHETO
CropaHusi, mapoBasi TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
MOJIyYEHHMSI COBPEMEHHBIX MAaTEpHAIOB, B TOM YHCJIE HAHOMATEpPUAIOB, MU
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHUE 3JIEKTPOIPHOOpPOB,
ra3zopaspsiiHbIE JIAMIIbl, TOJYIIPOBOAHUKOBBIE IPUOOPHI, I'aJIbBAaHUKA.



11 KVIACC

Pasznen 4. JinekrpoauHaMuKka.

Tema 4. Macnummnoe none.

B3anmoneiicTBue TMOCTOSHHBIX MArHATOB W IMPOBOAHUKOB C  TOKOM.
MarautHoe 1one. Bexkrop MarHuTHOM uMHAyKuuu. I[lpunuun cynepno3unuu
MarHUTHBIX NOJEU. JINHUY MarHUTHOU MHIYKLIHUU.

MarsnuTHoe 1oJjie IpOBOJAHUKA C TOKOM (MPSMOIrO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Opcreaa.

Cuiia Amnepa, €€ HanpaBJI€HUE U MOJYJIb.

Cuia Jlopenua, €€ HanpaBieHUE U MOJyJb. JIBUKEHNE 3apsSyKEHHON YaCTULIbI
B OJIHOPOJTHOM MarHuTHOM noiie. Pabota cuiel JlopeHnia.

MaruuTtHoe none B BelecTBe. @eppoMarHeTuky, napa- u JUaMarHeTUKH.

TexHudyeckne yCTpOMCTBA M TEXHOJIOTMUYECKUE MPOLIECCHl: INPUMEHEHUE

IIOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYyJIbTUMETD,
AIEKTPOABUTATEND SIKOOH, YCKOPUTEN SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHWA  WHAYKOMM ~ MarHATHOTO — TIOJISL  TOJIOCOBOTO M
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptrna 1MHMII MarHUTHON MHIYKIMH OJIS JJIMHHOTO NPSIMOTO IMTPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKU C TOKOM.

B3anmoneiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HeinictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGnronenue nBmkeHHs My4yKka 3JI€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMIT JEUCTBUSA BJIEKTPOU3MEPUTEIIBHOTO npudopa
MAarHUTORJIEKTPUUECKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanne cBOWCTB eppOMArHETUKOB.

UccnenoBanue neiicTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3yueHne 3aBUCUMOCTHU CUJIbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHJIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. dnekmpomazcHumuan uHOYKuus.

SIBieHMEe BIIEKTPOMAarHUTHOM WHAYKUMU. [IoTOK BekTOpa MarHUTHOM
uaaykiud. O C wuHAyKUMH. 3aKOH HJIEKTPOMArHUTHOW wuWHAyKIuu Dapases.
Buxpesoe anekrpuueckoe nose. Toku Dyko.

OJIC mHAYKIMM B TPOBOJHUKE, JBUXKYIIEMCS B OJHOPOJHOM MarHUTHOM
oJe.



ITpasuno Jlenua.

NunyktuBHocTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenne camonnaykuuu. J/]C caMOMHIYyKIIUH.

DHeprusi MAarHUTHOTO TOJIS KATYIIKUA C TOKOM.

DIJIEKTPOMArHUuTHOE TOJIE.

TexHudyeckre yCTPOMCTBA M TEXHOJOTUYECKUE MPOIECChl: WHAYKIIMOHHAS
Meyb, COJICHOU], 3alUTa OT JEKTPU3AIMU T MPHU IBMKCHUU B MATHUTHOM I10JI€
3emMiu.

Jemoncmpayuu.

HaOntonenue siBneHust 3J1IeKTPOMarHUTHOW UHIYKITUH.

UccnenoBanne 3aBucumoct IDJJC HMHAYKIUMHA OT CKOPOCTH H3MEHEHUS
MarHUTHOTO MOTOKA.

IIpasuno Jlenua.

[Tanenne marauTa B aJIOMUHUEBOM (MEIHOMN) TpyOe.

SBneHre caMOMHIYKITUH.

Uccnenoranne 3aBucumoctd DJIC caMOMHAYKIIMU OT CKOPOCTU W3MEHEHMUSI
CHJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIUU.

Onpenenenne NHAYKIUU BUXPEBOTO MATHUTHOTO TIOJIA.

HccnenoBanue sIBIEHUS CAMOUHAYKIUU.

COopka Mo1enu JIEKTPOMArHUTHOTO TreHepaTopa.

Pa3pnen 5. KosieOanus u BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

[Mapmonnyeckue konebanus. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHHE.
DHEPreTUYecKoe OMUucaHue (3aKOH COXpPAaHEHUs] MEXaHW4YeCKoi sHepruu). BeiBoa
JTUHAMUYECKOTO OMHCAHMS TAPMOHUYECKUX KOJIeOaHW U3 UX DHEPreTHUECKOro U
KMHEMAaTUYECKOTO OMTUCAHUS.

Amrutyna u ¢asza konebanuil. CBs3b aMIUTUTYIbl KOJIEOAHUW HCXOTHOM
BEJIMYHMHBI C aMIUTUTYIaMU KOJICOaHU €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u wactora koneGanumii. [lepwon ManbIx CBOOOIHBIX KOJI€OAHUU
MaTeMaTU4ecKoro MasTHuka. llepmom CBOOOMHBIX KoOJeOAHUN TPYKUHHOTO
MasiITHUKA.

[lonsiTue o 3aryxaromux KonedaHusix. BeiHyK1eHHbIe KoeOanus. Pe3onaHc.
Pe3onancnas kpuBas. BuusHMe 3aTyxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOAHMUS.

TexHuyeckne yCTpoHCTBa M TEXHOJOTHUUYECKUE MPOLECChl: METPOHOM, Yachl,
KaueJld, My3bIKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.



Jemoncmpayuu.

3anuch KoJaeOaTeNbHOrO IBUKECHHUS.

HaOntonenrie He3aBUCMMOCTH Teproia MallbIX KojeOaHu rpy3a Ha HUTH OT
AMILIUTY JIBL.

HccnenoBanue 3aTyxaromux KoieO0aHui U 3aBUCUMOCTH NeprUoaa CBOOOIHBIX
KOJI€OAHHUI OT COMPOTUBICHUS.

HccnenoBanne koyiebaHMM TIpy3a HA MACCHUBHOM MpYyXHHE C IIEJIbIO
dbopmupoBaHus MpeACTaBICHUN 00 UeaTbHOW MOJIETU IPY>KUHHOTO MasTHUKA.

3aK0OH COXpaHEHUS PHEPTUM MPU KOJICOAHUAX TPy3a Ha MPYKUHE.

UccnenoBanrie BEIHYKICHHBIX KOJICOAHUM.

Hab6nronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomoit, RPAKMUKYM.

N3mepenue mnepuoga CBOOOJIHBIX KOJEOAHUM HUTSHOTO W MPYKUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB JIBUKEHUS TeJla B X0/€ KojeOaHui Ha yIIpyrom mojaBece.

N3ydeHure nBUKEHHS HUTSHOTO MasgTHUKA.

[Ipeobpa3oBaHue SHEPTUHU B MPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHMS aMILTUTY bl 3aTYXaIOIINX KOJICOAHMIA.

HccnenoBanue BoIHYKICHHBIX KOJICOaHUM.

Tema 2. dnekmpomazHummnosle Ko1edanusl.

Konebarenpupiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHUS B
ujeallbHOM KoJiebaTesbHOM KoHType. Popmyna Tomcona. CBsi3b aMIUTUTYIbI
3apsiia KOHJEHCATOpa ¢ aMIUTUTYI0M CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUH B HJI€ATbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaroiue AIEKTPOMArHUTHBIE Kosie0aHus. Briny)neHHbIE
AIEKTPOMArHUTHBIE KOJIeOaHUsI.

IlepemeHHbIi TOK. MOIIHOCT NEPEMEHHOTO TOKA. AMIUIMTYJHOE U
JEUCTBYIOIIEE 3HAYEHHE CUJIbI TOKA M HANPSDKEHUS TpPH pa3TudyHou ¢dopme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHHMU.

CuHycouJianbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJAEHCATOp M KaTyIlKa
WHIYKTUBHOCTU B LIENM CUHYCOMJAJIBHOIO IEPEMEHHOr0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepemada W MOTpeOIeHHE
AIEKTPUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKH TMpU MPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUHU B ITIOBCETHEBHOM KU3HU.

TexHHuecKkne yCTPOMCTBA U TEXHOJOTHYECKHUE IPOLECCHI: SJIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jemoncmpayuu.



CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTb YaCTOThl CBOOOAHBIX KOJIEOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyxaroUIMX 3JIEKTPOMArHUTHBIX KOJIEOAHUH.

Mogenb 3JIEKTPOMarHuTHOTO T€HEPATOopa.

BoIHyX/1eHHbIE CUHYCOUAAIbHbIE KOJIEOAHUS.

Pesucrop, karymka MHIYKTUBHOCTH M KOHAEHCATOP B LIENU NEPEMEHHOIO
TOKA.

Pe3oHanc mnpum mocinenoBaTENbHOM COEAMHEHWUM PE3UCTOpA, KaTYIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

YcTpoiicTBO U IPUHIIUIT IeUCTBUS TpaHcpopmaropa.

Mogenb IMHUH 3JIEKTPOINEPEIaUn.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomoit, PAKMUKYM.

Nzyuenue tpancdopmaropa.

HccnenoBanne MEpeMEHHOTO TOKAa Ye€pe3 IOCIEA0BATENbHO COEAUHEHHBIC
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

Hab6nrogenue >51eKTpoMarHuTHOr0 pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmMpoOMazZHUMHbLE 0JIHbL.

MexaHnueckue BOJIHBI, YCJIOBUS MX pacnpoctpaHenus. IlomepeuHbsle u
IpOJIOJIbHBIE BOJHBL. I[lepHol, CKOPOCTh pacHpOCTPAHEHUS W [JIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXEHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaKIus.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBoO€ 3arpsi3HEHUE OKPYKAFOIIEH CPEIBI.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3yYEHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuast opueHTannsi BEKTOPOB B SJIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJIH:  OTPAXXEHUE,  IPEIOMIICHHE,
noJispu3anus, HHTepdepeHins u qudpakius.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TeIEBUICHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAOIIEH Cpebl.

TexHudyeckne yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHE: MY3bIKAJIBHbBIC
WHCTPYMEHTBI, pajap, paIuonpuéMHIK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIbTPa3BYKOBasi TUAarHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO0pa3oBaHue U pacpOCTPAHEHUE MONEPEYHBIX U TPOJOJIBHBIX BOJIH.



Konebiomeecs Ten0 Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

HaOntonenue orpa)keHust 1 MpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Habnronenue uatepdepeHnu u 1uppakinu MeXaHu4eCKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yibTpa3ByKa U €ro IPUMEHEHUE.

HaOntonenue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYION U
4acTOTOH KoJieOaHuH.

HccnenoBanne CBOWMCTB  DJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesioMJIeHHE, MoJsipu3alus, 1udpakius, nHTepdepeHIus.

O6HapyxeHue nHPaKpPaCHOTO U yIbTPaPUOIETOBOTO U3TyUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomoit, RPAKMUKYM.

N3ydenre napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonrHeliHOEe pacpOCTpaHEHUE CBETa B OAHOPOJAHOU cpene. JIyu cBera.
ToueuHblii HICTOYHUK CBETA.

OTtpaxkenue cBeTa. 3aKOHBI oTpaxeHHUs cBeTa. [locTtpoeHue nzoOpakeHHil B
iockoM 3epkaiie. Cepuueckue 3epkaa.

[Ipenomnenue cera. 3aKOHBI MpEIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENbHBIN MOKa3aTeNb MpeaoMiIeHus. [[oCcTOSHCTBO YaCTOTHI
CBETa M COOTHONIEHWE JJIMH BOJH IpHU IEPEXO0JAE MOHOXPOMATUYECKOTO CBETA
4yepe3 rpaHully paszena ABYyX ONTUYECKHUX CPEl.

Xon nydeit B mpusme. lucriepcus cBera. CIOXHBIA COCTaB 0€I0ro CBETa.
[BeT.

[TomHOEe BHYTpeHHEE oTpa)keHue. lIpenenbHblid yroia moJaHOro BHYTPEHHETO
OTpa’KEHUS.

ColOuparomue # pacceuBaromde JUH3BL. ToHKas JuH3a. DOKyCcHOe
pacCTOSIHME ¥ ONTHYeCKas Cuila TOHKOW JIMH3BL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHHSI TOHKOW C(HEpUYecKOM JTUH3BI OT €€ TeOMETPHUH U OTHOCUTEIHHOTO
[IOKa3aTessl MPEJIOMIICHHUS.

dopmyna TOHKOM JIMH3BL. Y BEJIUYEHHE, JaBAEMOE JIMH30M.

X0 dyda, NPOLIEANIETO JUH3Y I0J MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudecko ocu. IlocTpoeHne wu300paxeHU TOYKM M OTpe3Ka MpsSMOU B
COOMPAIONINX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaX.

OnTuueckue mpubopsl. Paspemaromas cnoco6HOCTh. ['11a3 kak onTudeckas
cucrema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.



BonnoBass ontuka. WuTepdepenuuss cBeta. KorepeHTHbE HCTOYHUKH.
VYcnoBuss HaOmOIeHUST MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT JBYX KOTEPEHTHBIX HUCTOYHUKOB. [lpumepsl KilacCMUeCKUX
MHTEeP(HEPEHIIMOHHBIX CXEM.

HNudpakmus cBera. JudpakuroHHas pemeérka. YcaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHMYECKOro CBeTa Ha
IU(GPaKIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHUUeCKHe YCTpOMCTBA M TEXHOJOTMYECKHME IPOLIECCH: OYKH, JyIa,
nepuckor, GoroanmnapaT, MUKPOCKOMN, MPOEKIIMOHHBIM ammapar, MPOCBETICHUE
ONTHKHU, BOJIOKOHHASI ONITHUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue npeaomieHus CBETA.

Hablntonenne nojHoro BHyTPEHHETO OTpakeHusi. Mojieib CBETOBO/IA.

UccnenoBanne XoJa CBETOBBIX IMYYKOB Yepe3 IUJIOCKOMAPAIIICIbHYIO
IUTACTUHY U TIPU3MY.

UccnenoBanne CBOMCTB M300paKEHUM B JTUH3aX.

Mogenn MUKpPOCKOIIa, TeJIECKOoa.

Habnronenune natepdepeHnm crera.

Ha6nronenue 11BETOB TOHKUX IJIEHOK.

Habmronenne nudpakinuu cBera.

N3yuenne nudpakiiMOHHONW PEIIETKH.

Habmronenne nudpakiimiOHHOTO CTIIEKTpA.

Habmronenue nucnepcuu cBera.

Ha6nronenue nonsipusanuu cBera.

[IpuMeHeHue NONSIPOUIOB ISl U3YUECHHS] MEXaHUYECKUX HANPSIKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nokazaresns NpeJoMIeHUs CTEKIa.

UccnenoBanne 3aBucuMocTH (HOKYCHOTO pACCTOSIHUSI OT BeliecTBa (Ha
pUMepe KUIKUX JTUH3).

N3mepenne poKyCHOTO pacCTOSIHHS pacCEUBAIOIINX JIMH3.

[Tony4yenune n300paxxeHusi B CUCTEME U3 IUIOCKOTO 3epKalia U JTUH3bI.

[Tonyuenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHncTpyupoBaHne TEIECKONUYECKUX CUCTEM.

Ha6nronenune nudpaxiuu, nHTEpHEPEHIINN U TTOISIPU3AIIH CBETA.

N3yueHne nosspuszanuu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTHU JUAJIEKTPHUKA.

N3yuenne uHTEpPEpEeHINN JIA3EPHOTO U3TYUEHUS HA JIBYX IIEISX.

Hab6monenne nucnepcum.



HaGnronenue u vccienoBanue AUPPaKIUOHHOTO CIIEKTPA.
N3Mmepenune NMHbBI CBETOBOU BOJIHBI.
[lonyyenue cnekTpa U3JIy4eHHUs] CBETOAMOJAA MPH MOMOIIU TU(PAKIIMOHHON

PELIETKHU.
Pa3pnesn 6. OcHOBBI CIeMAIBHON TEOPUH OTHOCUTEJIBHOCTH.
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXAHUKHU. [ToctynaTel

CIIEUAJIbHONW TE€OPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. lIpeoOpaszoBanus  JlopeHia.
VYcnosue mnpuunHHOCTU. OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3amejjIeHue
BPEMEHH U COKpAIIICHUE JJIUHBI.

DHEprus U UMMYJIbC PEISTUBUCTCKON YACTHUIIBI.

CBs13b MaccChl C SHEPruer U UMITYJILCOM PEIISTUBUCTCKOM YaCTUIIBI. DHEPrus
TIOKOSI.

TexHudyeckue yCTpONCTBA M TEXHOJOTHUYECKHE TPOIIECChI: CITYTHHUKOBBIC
NPUEMHUKH, YCKOPUTENH 3aPSYKEHHBIX YaCTHII.

YyeHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHne UMIyJIbCa W DHEPIHM  PEIATHUBUCTCKUX dacTHIl (IO
doTorpadusiMm TPEKOB 3apsKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaaphno-60110860ii oyaausm.

PaBHOBecHOE TeruioBOe M3NydeHHE (M3IIydeHHe a0CONIOTHO YEPHOrO Tena).
3akoH cMeuienns Buna. I'unoresa [lnanka o kBaHTax.

®oTOHBI. DHEPTrUs U UMITYJIbC (POTOHA.

®oroaddext. Onwitel A. I'. Croneroa. 3akonsl ¢poTodddekra. YpaBHeHue
OiiamreitHa 11 potodddexra. «KpacHas rpanuna» horodddexra.

JlaBnenne cBeta (B YACTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO
MOTJIOMIAIONIYI0 W a0COJIOTHO OTpakawinyo moBepxHOcTh). OmbiTer 1. H.
JleOenena.

BosHoBeIE cBOMcTBa yacTul. Bosnsl ne bponns. Jlnuna BoiHbl e bpois u
pa3mepbl 00JacTU JIOKAJIM3allMM ABWXKyllehca dvactuipl. KopryckymnsipHo-
BOJIHOBOH Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTaIIax.

Crnemnduka n3mepennii B Mukpomupe. COOTHOIICHHsI HEOMPEeaeIEHHOCTEN
I'eiizenbepra.

TexHuyeckne yCTpOMCTBA W TEXHOJOIMYECKHE MPOLECCHI: CIEKTPOMETP,
dotornemenT, ¢GOTOAATYNK, TYHHEIbHBIM MHUKPOCKOTN, COJHEYHas Oarapes,
CBETOJUOI.

Jemoncmpayuu.

®dotor(pdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

NccnenoBanue 3akoHOB BHelHEr0 GoTo3ddexra.



UccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHHS  MHOJIYINPOBOJHUKOB  OT
OCBENIEHHOCTH.

Cseronuon.
Conneunas Oartapes.
Yuenuueckuit sxcnepumenm, nabopamopnsie padbomoit, nPAKMUKYM.
Hccnenosanue Goropesucropa.
N3mepenue nocrosinaoi [Inanka Ha ocHOBe uccnenoBanus ¢hoTodddexra.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOJIMO]T OT HAMPSIAKEHUS.
Tema 2. @u3zuxka amoma.
OnbITHl MO HKCCIENOBAHUIO CTPOCHUSI aroma. [lnaHerapHass Mozenb aToma
Pezepdopna.
[Toctynarel bopa. U3znydyenue u norjomenue GOTOHOB MPHU MEPEX0J/Ie aToMa
C OJHOTO YPOBHSI DHEPTUU HA IPYTOil.
Buasl ciektpoB. CriekTp ypOBHEW 3HEPTrUH aTOMa BOJOPOA.
CrnoHTaHHOE M BBIHYXJEHHOE U3NyueHue ceera. Jlazep.
TexHUUecKue YCTPOMCTBA M TEXHOJOTHMYECKUE MPOLECChl: CHEKTPalbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBI KOMIBIOTED.
Jemoncmpayuu.
Mogens onbita Pesepdopaa.
HabGmronenne TMHENYaThIX CIIEKTPOB.
VY CTpoilCcTBO U AEHCTBHE CUETUNKA MOHU3UPYIOIIHNX YACTHII.
Ornpenenenue IIMHBI BOJIHBI Ja3€pPHOTO U3TyYEHHUS.
Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.
Habmronenne mmHEN4aToro cekrpa.
HccnenoBanue CreKTpa pa3pe’KEHHOr0 aTOMapHOTO BOJIOPOJa U U3MEPEHUE
nocTostHHOM PunGepra.
Tema 3. Qu3zuxka amomHo20 A0pa u j1eMeHMAPHBLIX YACMUY,.
Hyxnonnast mozxens siapa ['eiizenOepra—MBanenko. 3apsn siapa. MaccoBoe
yucio sapa. M3otomsl.
PannoaktuBHOCTh. Anb(da-pacnan. ONEKTPOHHBI U TO3UTPOHHBIN OeTa-
pacnaz. ['amma-usnydeHue.
3aKOH pPaJMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B MPUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3IydeHHs. BiusHHE pagMOaKTUBHOCTA HA >KHUBBIC
opranu3Mebl. EcrecTBeHnbilt hoH uznydenus. Jlozumerpus.
DHeprus CBsI3U HYKJIOHOB B sifipe. S nepHblie cuibl. [Jedext maccsl saapa.
SAnepubie peakiuu. [enenne u cuntes saep. Anepasie peaktopsl. [IpoOaemsr
YIOpaBIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. OKOJIOTUYECKHE aCIEKThl Pa3BUTHS
SAIEPHON IHEPIETUKHU.
MeTobl perucTpanyu U UCCIEA0BAHUS JIEMEHTAPHBIX YaCTHLL.



OyHIaMEHTaJIbHbIE B3aMMOJCUCTBUS. bDapvOHBI, ME30HBI H JIENTOHBI.
[IpencraBnenne o CranaapTHOM Mojenu. KBapk-rimtooHHas MOAENb aJpOHOB.

O®usuka 3a npegenamu CTaHIapTHOW Mojenu. TéMmHas Marepuss U TEMHaA
SHEprus.

EnuncTBO Qu3nyeckoit KapTUHBI MUpA.

TexHuueckue yCTporucTBa U TEXHOJIOTUYECKUE MTPOLECCHI: TO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSJAEpPHBIA peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HAHCHAsI ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomoi, nPAKMUKYM.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue painoakTUBHOTO (JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue norsomeHus: 6eTa-4acTUIl aTFOMUHUEM.

Pa3zpnen 8. DineMeHTHI ACTPOHOMUM U aCTPOPHU3MKH.

DTtanbl pa3BUTHUS aCTpOHOMUU. [IpuKiIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3MKK IS OOBACHEHUS TPUPOJIBI
KOCMHUYECKUX O0OBEKTOB.

MeTtonbl acTpOHOMHUYECKUX HcciaeqoBaHui. COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIBI, PAJNOTENIECKOIbI, BHEATMOC(EpHast aCTPOHOMHS.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
IBUYKCHHE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. McTounnk sHepruu ConHIa U 3BE3.

3BE311bI, X OCHOBHBIE XapaKTEPUCTUKU. /lnarpamMmma «CIeKTpaIbHBIN KJIacc —
CBETUMOCTb». 3BE3[bl TJIABHOM IMOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIaBHOW MOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKICHUHN U 3Botounn CoiHLa U
3BE31. DTamnbl KU3HU 3BE3I.

Muneunbiii IlyTe — Hama I'amaktuka. Ilomoxenune m asmwxkeHue CosHIA B
lN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YUEpHBIE ABIPHI B sApax
rajaKkTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xab66ia. Paz0eranue ramakTuk.
Teopus bonbioro B3peiBa. PenukroBoe n3nydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie nmpo0sieMbl aCTPOHOMUH.

Yuenuueckue naoniooenua.

HaGnronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMIIBIOTEPHBIX MPUJIOKEHHUMN JJIsI ONpe/IeNIEHUs TOJIOKEHNUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHble co03Be3ausi CeBepHOro MoJymiapusi U spKue
3BE3MBI.



HaGmiogenuss B Tteneckon JlyHbI, IUTaHET, TYMAaHHOCTEH M 3BE3IHBIX
CKOIUICHUH.

Du3HYeCKU NPAKTHKYM.

CnocoObl u3MepeHus: pU3NYECKUX BEIUYHUH C UCIOIb30BAHUEM aHAJIOTOBBIX
U IUPPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AGCOIIIOTHBIE U OTHOCUTEJNIbHBIE TOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIMYUH.
OueHka rpanull MOrpPeIHOCTEN.

IIpoBeneHue  KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
(¢u3nuecKuX BEIMYMH, MPOBEpPKa MNPEJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
OMMCAaHHBIX B  TEMATHYECKUX  pa3fenax «YUEHHYECKMHA  OKCIEPHMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

Oo6o0maromee NOBTOPEHNUE.

OO6o001IeHne U cucTeMaTH3alus ColepKaHUs pasliesoB Kypca «MexaHuKay,
«MonexynspHas ¢u3znka U TEpMOJUHAMUKA», «DIeKTpoauHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CHELUMAIBHOW TEOPUHM OTHOCHUTENBHOCTH», «KBaHTOBas
buznkay, « IIEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponb Qu3ukm u acTpoHOMHMM B DSKOHOMHMYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON chepax AesTENHHOCTH YeOBEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHH B COBPEMEHHON HAYyYHOM KapTHHE MHpA, 3HAUEHUE ONMUCATEIbHOM,
CUCTEMaTH3UpyIolel, OOBSICHUTEILHOW W MPOTHOCTUYECKOM  (PYHKIIMIA
duznueckoi Teopuu, poiib GPU3NUECKON T€OpUHU B (HOPMUPOBAHUM TTPEICTABICHUN
0 ¢u3MUecKOr KapTUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca Qusukun yriyonéHHoro ypoBHs B 11 kjacce
OCYILECTBIISIETCS. C YYETOM COJEPIKATEIBbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmusvile noHAmMUA, C6A3AHHbBIE C UZYYECHUEM MEMO008 HAYUHO20
no3nanuA: SBICHUE, HAYYHbIM (akT, rumoresa, (Qpu3uveckas BEIWYHHA, 3aKOH,
TEOpusl, HAONIOACHUE, SKCIEPUMEHT, MOJACINPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPELIHOCTU U3MEPEHUM, H3MEpPUTENbHbIE TPUOOPLI, I(poBast 1abopaTopHsl.

Mamemamuka: pEIICHUE CUCTEMBl YyPAaBHEHUW. T[pPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKIECTBO. BEKTOPBI M MX IMPOEKUHMH HAa OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBomHbIe 3MeMEHTapHBIX (QYHKIUN. [Ipu3Haku mnom00HsT TPEYroJbHUKOB,
onpeiesieHne MIOMAAU MIIOCKUX (GUryp u o0bEMa Tel.

Buonozua: »>nextpuueckue SIBICHUS B KUBOW NpuUpOe, KoieOaTelbHbIE
IBWKECHHUS B JKMBOM IIPUPOJE, DKOJOTMYECKHME PHUCKM IIPU IPOU3BOJICTBE
DIIEKTPO3HEPTHH,  DJIEKTPOMAarHWTHOE  3arpsA3HEHHE  OKPYXKAWIIEW  Cpensl,



yYJABTPAa3BYKOBas JUArHOCTMKA B MEIMIMHE, ONTHYECKUE SBICHHS B JKHUBOU
IIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAst CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl OOpa30BaHMS KPUCTAUIMYECKOM pEIIETKH, CIEKTPaJbHBIM
aHaJIu3.

I'eocpagpua: warHuTHble TIONIOCA 3€MJIM, 3aJIEKW MAarHATHBIX Py,
dboTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MArHHUTOB, JJIEKTPOMATrHHUTOB,
ANEKTpoABUTaTeNlb SIKOOU, reHepaTop MEPEMEHHOTO TOKa, MHAYKIIMOHHAsA Me4b,
JMHUU 3JIEKTpONEpeaay, 31EKTPOJABUTATENb, paiap, PaAUONPUEMHHK, TEIEBU30P,
anteHHa, Tteiedon, CBYU-meub, ynabTpa3ByKOBas JIUArHOCTUKa B TEXHHUKE,
NPOEKIIMOHHBIN anmnapart, BOJIOKOHHAs ONTHKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
NPUEMHHUKHY, IEPHASI SHEPTETUKA U DKOJIOTMYECKHUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3YIJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUSI YyueOHOro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTHUBHBIX BHYTPEHHHMX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3ZHEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIbHOU €SATEIBHOCTH, B TOM YHCJIE B YAaCTH:

rPa’KIaHCKOT0 BOCIIMTAHMS:
e COOPMHUPOBAHHOCTH TPAXKIAHCKOHN MO3ZUIIMU 00YUaAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJieHa POCCUHCKOro 00I1eCTBa;
e IPUHSATHE TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTUYECKHX U
JIEMOKPATUYECKUX 1IEHHOCTEH;
¢ TOTOBHOCTH BECTH COBMECTHYIO JI€STEIbHOCTh B MHTEPECAX I'PaxJaHCKOIO
oOIecTBa, y4yacTBOBaTh B CaMOYIpaBJIeHMHM B 00pa3oBaTeIbHON
Opra’u3anuy;
e YMEHUE B3aUMOJICMCTBOBATH C COLMAIIBHBIMUA MHCTUTYTAMHU B COOTBETCTBUU
C UX (PYHKIMSIMU U HA3HAYEHUEM;
e TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM AEATEIBHOCTH.
NAaTPHOTUYECKOI0 BOCIIMTAHMSA:
e ChOPMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOM UJICHTUYHOCTH,
NIaTPUOTU3MA;
¢ [ICHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTUXEHUIM
pPOCCUHCKUX YUEHBIX B 00J1acTH (PU3HKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS
o cC(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MTOBEACHUS;
e CIIOCOOHOCThH OIIEHUBATh CUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

¢ OCO3HAHUE JIMYHOTO BKJIJIa B MOCTPOEHUE YCTOWIMBOTO OYTyIIIETO.

3CTETHYECKOI0 BOCIIMTAHMSA:

¢ 3CTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAs JCTETUKY HAy4YHOTO

TBOPUYECTBA, MPUCYIEro (pU3nIecKoit HayKe.
TPYAOBOI'0 BOCIIMTAHUSA:



e UHTEPEC K Pa3IUYHBIM cdepaM NpOoPECCHOHATBHON NEATEIbHOCTH, B TOM
YuClie€ CBSI3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOp OyayIIel mpodeccuu U pealn30BbIBATH COOCTBEHHbIE
KU3HEHHBIE TIaHBbI;

¢ TOTOBHOCTB U CITOCOOHOCTh K 00OpPa30BaHUIO U caMO00Opa30BaHUIO B 00JIaCTH
(U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOTHY€eCKOr0 BOCIIUTAHUSA:

e CQOPMUPOBAHHOCTh 3KOJIOTMYECKOW KYJIBTYpbI, OCO3HaHUE TJI00ATBLHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

e IVIJAHUPOBAHUE U OCYILIECTBJIECHUE JACUCTBUM B OKPYXaKOLIEW Cpelae Ha
OCHOBE 3HaHUS 1eJIe YCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;

e PACHIMPEHUE OMbITA JEATEIbHOCTH 3KOJOTMYECKON HampaBIE€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH 1Mo (hU3UKe.

LHEHHOCTH HAYYHOI'0 MO3HAHUS:

e COOPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

e OCO3HAHUE IIEHHOCTH HAy4YHOW JEsTeNIbHOCTH, TOTOBHOCTH B IIpoliecce
U3ydeHUs (DU3UKH OCYUIECTBIISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NeSTEeIbHOCTh UHINBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE yUeOHbIEe 1eCTBUS
ba3oBble JJoruyeckue aelcTBUs:
e CAMOCTOSATENIBHO  (OpMyJUpPOBaTh W  aKTyaIM3UPOBaTh  MpoOJIeMy,
paccmarpuBaTh €€ BCECTOPOHHE;
e ONIPENICIISITh LEJIM JESITEIbHOCTH, 3a/JaBaTh IMAapaMeTPbl U KPUTEPUH HX
JIOCTHKCHHS,
¢ BBISIBJIAITh 3aKOHOMEPHOCTA M  TPOTHUBOPEUYHS B  PaCCMATPUBAEMBIX
(bU3HUECKUX SABICHUSX;
e pa3pabarTpIiBaTh TUIAH PEIICHHS MPOOJIEMBI ¢ YIETOM aHaIM3a MMEIONTUXCS
MAaTEPUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
e BHOCUTh KOPPEKTUBBI B  JEATEIBbHOCTb, OIEHUBATh COOTBETCTBHUE
pE3yabTATOB LESAM, OLICHUBATh PUCKU MOCJIEACTBUN AEATEILHOCTH;
¢ KOOPJIMHUPOBATh M  BBINOJHATH PpabOTy B  YCIOBUSIX  PEAIBHOTO,
BUPTYJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
e Pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUU )KU3HEHHBIX POOJIeM.
ba3oBble ucciienoBarejibCKue 1eMCTBUSA.
e BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KJIIOYEBBIMU MOHATUSIMU M METOAAMH
bu3nYeCcCKON HAYKH;



e BJIAJICTh HABBIKAMU Y4€OHO-UCCIIEIOBATEIbCKON U TPOECKTHOM JEATEIbHOCTH
B 00J1acTU (DU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbBHOMY
MOUCKY  METOJOB  pemieHus 3afad  (U3UYECKOTO0  COJepKaHus,
MIPUMEHEHUIO Pa3JIMUYHBIX METO/IOB MO3HAHMS;

eBJIAJICTh BUJAMH JCSATEIBHOCTH II0 TMOJYYEHHUIO HOBOTO 3HAHHS, €ro
UHTEpIpETaIlMy, MPEOOPa30BaHUIO U IPUMEHEHUIO B Pa3IMYHBIX YUeOHBIX
CUTyallusiX, B TOM YHUCJE MPU CO3JAaHUU YUEOHBIX MPOEKTOB B 00JACTU
buzuky;

 BBISIBJISITh TPUYUHHO-CIIC/ICTBEHHBIE CBSI3M W aKTyallU3UpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ PpeIIeHUs, HaXOJuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOMX YTBEPXKJICHHH, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

e AHAIM3UPOBATh TIOJIYYEHHbIE B XOJ€ PEIICHUS 3aJauyd Pe3yJIbTaThl,
KPUTHUUYECKHU OIEHUBATh UX JJOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

eCTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBIE 3ajlaud B 00pa3oBaTEIbLHOU
NESATEeIIbHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

e 1aBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

eyMETh TEPEHOCUTHh 3HaHUS 1O (U3NKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATETHbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUA U3 PAa3HBIX IPEIIMETHBIX 00JIaCcTel;

e BBIJIBUTATh HOBBIE UJIEH, TIPEIJIaraTh OPUTMHAIbHBIC MOAXOAbI U PEIICHNUS;

e CTAaBUTH NMPOOJIEMBI U 337241, JOMYCKAIOIINE alIbTepPHATUBHbBIC PEIICHMUS.

Pa6ora ¢ undgopmanmeii:

e BIIAJICTh HABBIKAMHU MOJTy4YeHUs1 UHpOpManuu (U3NIEeCKOro coaepKaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh IIOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M WHTEPHpETalni0 HH(pOpMAIUU pa3IuyHBIX
BUJIOB ¥ (JOPM TIPEICTABICHHUS,

e OIICHUBATDH JJOCTOBEPHOCTH MH(POPMAIINH;

* CTIOJIH30BaTh  CpEICTBa WH(MOPMAIIMOHHBIX Y  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepexeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

¢ CO3/1aBaTh TEKCThI (PU3UUYECKOTO COJIEPKAHHS B Pa3IWYHBIX (opmaTax c
y4€TOM Ha3HaueHus HHPOpPMAlMU U 1EJIEBOM ayAUTOPUHU, BbIOUpas
ONTUMAJIbHYIO0 (OPMY MPEICTABICHUS U BU3yaIH3aLIUH.

KomMmyHuKaTHBHBIE YHUBEpPCaJIbHbIe Y4eOHbIE 1eCTBUSA:



¢ OCYIIECTBIATh OOIIEHHE Ha ypoKax (U3MKM U BO BHE-ypOUYHOM
NEATEIbHOCTH;

e pacro3HaBaTh MPEANOCHUIKM KOH(MJIUKTHBIX CUTyallUd W  CMsST4ath
KOH(JIUKTBIL;

e pa3BEPHYTO M JIOTHUYHO H3Jararb CBOKO TOYKY 3PEHHS C HCIOJIB30BAHUEM
SI3BIKOBBIX CPEJICTB;

e IOHUMATh W MCIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW W WHIUBUIYaIbHOU
paboThI;

¢ BLIOUPATh TEMAaTUKY U METOJbl COBMECTHBIX JEHCTBUH C y4ETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEMN KaK0T0O WiIeHa KOJUIEKTUBA;

e IPUHUMATh LIEJIM COBMECTHOW JIESTEIbHOCTH, OpPraHU30BBIBATH U
KOOPIMHUPOBATh JEHUCTBUS N0 €€ JOCTHKEHHUIO: COCTABIATH ILJIaH
JEUCTBUH, pacnpelesiTh POJI ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pEe3yNbTaThl COBMECTHOM paboThI;

e OLICHMBATh KauyeCTBO CBOEro BKJaJa M KaXXIOr0 yYaCTHUKA KOMAaHAbI B
001Ut pe3ysbTaT Mo pa3pabOoTaHHBIM KPUTEPHUSIM;

eIpE/JIaraTh HOBBIC MPOEKTHI, OLIEHWBATh WAEHU C TO3UIMM HOBU3HHI,
OPUTHHAIBLHOCTH, MPAKTUYECKON 3HAUMMOCTH;

e OCYHIECTBJISATh IO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PA3JIUYHBIX
CUTyallUsX,  TMPOSIBISITH  TBOPYECTBO U BOOOpakeHUe,  OBITh
WHULUATUBHBIM.

PeryasiTuBHBIC YHUBepCcaAIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

¢ CAMOCTOSITEJIbHO OCYIIECTBIATHh MO3HABATEIbHYIO NEATEILHOCTh B 00JIACTH
(bU3UKH U aCTPOHOMUH, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (DOPMYJIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

e CAMOCTOATENIBHO COCTAaBJISATh IJIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON PabOThl ¢ YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOYTCHHH;

e 1aBaTh OLICHKY HOBBIM CHUTYAIUsIM;

e PACHIMPATH PAaMKH Y4€OHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;

e Ie7IATh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAaTH €ro, OpaTh Ha ce0d
OTBETCTBEHHOCTb 34 PELICHUE;

e OLICHUBATh MPUOOPETEHHBIN OIBIT;

e CITIOCOOCTBOBATh (DOPMUPOBAHHUIO M TPOSIBICHUIO DPYIAUIIMU B 00JaCTH
(GU3HUKM, TOCTOSTHHO TOBBIIIATH CBOW 0OOpPA30BATENbHBIN M KYyJIbTYypPHBIN
YPOBEHb.

CaMOKOHTPOJIb, S)MOLIMOHAJILHbI HHTEJJIEKT:



e IaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;
eBJIAJICTh HABBIKAMHM  [IO3HABAaTEIbHOM  pediekcMd Kak  OCO3HAHUS
COBEPIIAEMBIX JIEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U
OCHOBaHMU;
e ICTIOJIb30BaTh MPUEMBI peIeKCUM JIJIsl OLICHKU CUTYyalliu, BEIOOpa BEPHOTO
peLIEHHUS;
eYyMETh OLICHUBATh PUCKU M CBOCBPEMEHHO NPUHUMATH PELICHUS II0 HX
CHIDKCHHUIO;
e IPUHUMATh MOTHUBBI M APTYMEHTHl JPYIMX NPU aAHAIU3E PE3yJbTaTOB
JIEATEIILHOCTH;
e IPUHUMATH ce0s1, TOHUMAsI CBOU HEJIOCTATKH U JIOCTOMHCTBA;
e IPUHUMATh MOTHUBBI M APTYMEHTBl JIPYIMX NPU aHAIU3E PE3YJIbTATOB
JIEATEIIbHOCTH;
e PU3HABATH CBOE MIPABO M MPABO JAPYTUX HA OMIUOKH.
B mpouecce nocTHXEHHUS JTUYHOCTHBIX PE3YJBTATOB OCBOCHHUS ITPOrPaMMBbI 110
dbuzuke IS ypPOBHS CpeIHEro oOmero oO0pa3oBaHus y OOydYarOIIUXCS

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WUHTEJUICKT, peAToJIararmu i
c(hOpMHPOBAHHOCTH:
e CAMOCO3HAHUA, BKJIFOUYAIOIIIETO CIOCOOHOCTD OHUMATh CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS pPa3BUTHUSI COOCTBEHHOM
AMOITMOHATLHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

e CAMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTh aJalTUPOBATHCA K
HMOIIMOHATFHBIM W3MEHEHHUSIM U MPOSIBIATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAIIUU, BKIIOUYAIOIIEH CTPEMIICHUE K JOCTHUKECHUIO 1IeNU U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE ICHCTBOBATh, UCXONS W3
CBOUX BO3MOXKHOCTEH;

eOMIIATHUH, BKIIOYAIONMIEH  CHOCOOHOCTh  IMOHWMATh  IMOIMOHAIBHOE
COCTOSIHUE JPYTUX, YYHTBIBaTh €ro TMpPHU OCYIICCTBICHUH OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

e COIMANBHBIX  HABBIKOB,  BKIIOYAIOIIUX  CIHOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C APYTHUMH JIOJbMHU, 3a00THTHCS, TMPOSBIATH WHTEPEC H
paspeniaTb KOH(JIUKTHI.

I[MPEAMETHBIE PE3VJIbTATBI



K koniy oOyuenus B 10 knacce mnpenMeTHbIE DPe3yibTaThl Ha YriIyOJEHHOM
YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCA YMEHUM:
e[IOHUMATh  pOJAb (PU3UKK B  SKOHOMHYECKOW, TEXHOJIOTMYECKOMH,
HKOJIOTHYECKOM, COIMAJIBHOM M 3THYECKOM cdepax [eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3UKU B COBPEMEHHON HAay4YHOH KapTHHE MUpa,
3HAYEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTENbHON U
NpPOTHOCTUYECKOW  (GYHKIUN  (Qu3nueckoil  TeopuuM —  MEXaHUKH,
MOJIEKYJISIpHOW (DU3UKH U TEPMOJUHAMHKH, POIb (PU3NYECKON TEOpUHU B
(opMHUpOBaHUU NIPEACTABICHUN O GU3HMUECKON KapTUHE MUPA;

e pa3NMYaTh yCIOBUA MPUMEHUMOCTH MoOjieNiel (PU3UUEeCKUX Tell U MPOLIECCOB
(sBJIEHMIT): MHEpIMAJIbHASI cUCTeMa OTCYETa, aOCOJIOTHO TBEPJOE TEIO,
MaTepHalibHas TOYKa, PaBHOYCKOPEHHOE JBUXKEHUE, CBOOOJHOE MaJieHHE,
aOCcoJIIOTHO yripyrasi jaedopmalus, aOCOIIOTHO YIPyroe U abCOIIOTHO
HEYyNpYyroe CTOJKHOBEHHUs, MOJEIM Ta3a, KUIAKOCTU U TBEPAOrO
(KpUCTAJTMYECKOT0) TeJa, UAealIbHbIN a3, TOUCYHBINH 3apsij], OAHOPOIHOE
AIEKTPUYECKOE TOJIE;

epaznuyaTh yCIOBUSA (FpaHMIbl, 00JIACTHM) MPUMEHUMOCTH (U3HUECKUX
3aKOHOB, TTOHMMATh BCEOOIIMI XapakTtep (yHAaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHATTU3UPOBATh M OOBSCHATH MEXaHMYECKHE TMPOIECChl U  SIBICHHS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess A CKOPOCTH U TEpPEeMEIICHUs,
3akoHbl HbIOTOHA, TPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAaHEHUS UMITYJIbCa U MEXaHHUYECKOU
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHMYECKOW SHEPIHH,
yCJIOBUSl paBHOBECHs TBEPAOTO Tejla), MpPHU HTOM HCIOIb30BaTh
MaTeMaTH4YeCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
OPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: IpeoOpa3oBanuil ["anunes, BToporo
U TpeTbero 3akoHOB HpIOTOHA, 3aKOHOB COXpaHEHHs HWMIIYJIbCa U
MEXaHNYECKOW DHEPruH, 3a4KOHA BCEMUPHOTO TATOTEHUS,

e AHAIM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOIECCHl U SBICHUS, UCHOIb3YS
ocHoBHble monokeHuss MKT u 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIaBJICHUS MJACAJIBHOTO Ta3a CO CpelHel
KMHETUYECKOM SHEPrUeM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpATypbl BELIECTBA CO CpPEIHEW KHHETUYECKON
DHEPIrUueH TEIUIOBOTO ABMKEHHUs €T0 YacCTHLl, CBA3b JABJICHHS HACAIBHOTO
raza C KOHIEHTpalMEd MOJIEKYJ H €ro TEeMIEpPaTypor, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMHUKH, 3aKOH



COXpaHEHHMsI HPHEPIHHM B TEIUIOBBIX MPOIECCax), MPU ATOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH ypaBHeHUs1 MeHneneeBa—Knaneipona;

e AHAIM3UPOBATH U OOBACHSITH AICKTPUUECKUE SBICHUS, UCTIONb3YsI OCHOBHBIC
MOJIOKEHUSI W 3aKOHBbl  DJICKTPOJAMHAMUKH  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kyiona, MOTEHIIMATBbHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEH, MPU 3TOM yKa3blBas YCIIOBUS HNpUMEHUMOCTH 3akoHa Kynona, a
TaKXe€ TMPAKTUUYECKM BaXXKHBIE COOTHONIEHHWS: 3aKOHbI Oma I ydacTka
Henu U JJIsl 3aMKHYTOM DJIEKTPUYECKOM lenu, 3akoH Jxoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

¢ ONIUCHIBATh (DU3UUYECKUE TPOIECCHl U SBICHUS, HCIOb3YS BEIWYUHBI:
NEpPEMEILEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIbl, JaBJICHHE, TOTCHI[MAJbHAsl DJHEpPrusi, KUHETUYECKas
SHEPrusi, MEXaHWuecKasi SHEprus, padoTra CWIbI, LEHTPOCTPEMUTEIHLHOE
YCKOPEHHME, CHJIa TSKECTH, CUJla YNPYroCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aUMOJCUCTBUA Tena ¢ 3emiédl BOMM3UM €€ TOBEPXHOCTH,
SHEprus ynpyrou jgedopmainuyd MPYKUHBI, KOJUYECTBO TEIJIOTHI,
abcomioTHasl TeMIiepaTypa Tena, paboTra B TepMOIWHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOrO Trasa,
OTHOCUTEJIbHAs BIIAXKHOCTh Bo3ayxa, KIIJI wupeanpbHOro TtemioBoro
JIBUTATEIS; JJIEKTPUUECKOE I10JIe, HANPSKEHHOCTD AJIEKTPUUECKOTO IO,
HaIpsKEHHOCTh  TIOJIST TOYEYHOI'O 3apsila WIM 3apspKEHHOrO 11apa B
BAKyyM€ U B JHDJIEKTPUKE, IOTECHLUHMAT 3JIEKTPOCTATUYECKOrO MOJIs,
Pa3sHOCTh  IOTEHUMAJIOB, JJIEKTPOABMXKYIAs  Cwia, CUJIa  TOKa,
HallpsDKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBICHUE Y4YacTKa LENU C I0CJIEIOBATEIbHBIM U
IIapaJUIEIbHBIM COCIUHEHUEM PE3UCTOPOB, DHEPIUs IEKTPUIECKOrO MOJIA
KOHJICHCATOpa;

¢ 00BSICHATH OCOOCHHOCTH TIPOTEKAHMS (PU3MUECKUX SBICHUN: MEXaHUIECKOE
JBH>KEHUE, TEIJIOBOE ABUKEHUE YACTHUIL BEIIECTBA, TEINIOBOE PaBHOBECHE,
OpoyHOBCKOe  nBIWXKeHHMe, 1udQy3usi, ucCnapeHue, KUMEHUEe U
KOHJICHCAlMs, IUIABJICHUE W  KPUCTAJUIM3ALMs,  HAIMPaBICHHOCTH
TEIUIONEPEIaut, JIECKTPU3aluus TeJl, SKBUIIOTECHIMUAIBHOCTh NTOBEPXHOCTHU
3apsKEHHOT O MMPOBOJIHUKA;

e IPOBOJIUTH WCCJICIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BETUYMHBI OT
IPYrOd €  HCHOJIb30BAHMEM  MPSIMBIX  U3MEPEHHM, NOpU  3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YIbTaThl MOJYYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEIWYMH B BuUAE TrpaduKoB C Y4YETOM



aOCOIOTHBIX MOTPEIIHOCTEH M3MEPEHUH, JIeNaTh BHIBOJIBI IO PE3yIbTaTaM
WCCIICIOBAHHS,

¢ [IPOBOJINTh KOCBEHHBIE M3MEPEHUsI (UINYECKUX BEIUYUH, MPH ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OLICHWBATh a0COIIOTHBIE U
OTHOCHUTEJIbHBIC TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHI;

¢ IPOBO/INTH OMBITHI 1O MPOBEPKE MPEIONKESHHON TUIOTE3bI: IIIAaHUPOBATH
AKCIIEPUMEHT, COOMPaTh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHATH3UPOBATh
NOJyYeHHBIE pPe3yJabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEIIOKCHHON
THITOTE3HI;

o COOMIOAATH MpaBWiIa OE30MACHOTO TPY/la IPU MPOBEICHUH HCCIEAOBaHUN B
pamMkax  y4yeOHOTO  OKCIIEPHMEHTa,  MpakTUKymMa W ydeOHo-
MCCIIEJIOBATEILCKOM M TPOEKTHON JEATENHHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYA0BAHMS;

epelIaTh pacy€THBIC 3aJa4ll C SBHO 3aJaHHOW W HESIBHO 3aJaHHON
(Gu3nYecKol MOJIENbIO: HA OCHOBAHWH aHAJIM3a YCIOBHS OOOCHOBHIBATH
BBIOOp (U3MYECKOW MOJENH, OTBEUAKNmeld TpeOOBaHUAM 3aayH,
NPUMEHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH ¥  IIOCTYJaThl
(U3NYECKUX TEOpHd TPU HCIIONH30BAHUH MAaTEeMAaTUYECKUX METOJIOB
peleHus 3a/1a4, TPOBOAUTH PAcYEThl HA OCHOBAHUU WMEIOIINXCS JaHHBIX,
aHAJM3UPOBATh PE3YNbTaThl M KOPPEKTUPOBATh METOABI PEIICHHS C
y4E€TOM TOYYEHHBIX PE3yJIbTaTOB;

e peIIaTh KAYECTBEHHBIE 3a/1a41, TPEOYIOIINe IPUMEHEHHs 3HAHUN U3 Pa3HbIX
pa3znenoB Kypca (U3MKHM, a TaKKe WHTeTpallid 3HAaHUM W3 JPYrHX
IpPEAMETOB E€CTeCTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATH JIOTHYECKYIO
IIETI0YKY PacCYACHUH C OIOPOi Ha N3yueHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKHE SBIICHUS,

¢ CTIOJIB30BAaTh TEOPETUYECKHE 3HAHMA M OOBSICHEHUS OCHOBHBIX
HNPUHIAIIOB Pa0OThl U3MEPHUTEIBHBIX NMPHOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOLIECCOB;

e IPUBOJUTH NMPUMEPHI BKJIa/la POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKU, B OOBSICHEHHE IPOIIECCOB OKPY’KAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

e AHAIM3UPOBATh U OLICHUBATH IMOCIEACTBUS OBITOBOM M IPOM3BOJACTBEHHOMN
JESTeNbPHOCTH YeNIOBeKa, CBS3aHHOM ¢ (U3MUECKUMHU MpoleccamMu, ¢
MO3HUIMNA SKOJIOTHUECKON O€30MacHOCTH, MPEACTABICHUHM O PallMOHAIBHOM
HOPUPOJOTIONH30BAHUM, @ TaKKE PasyMHOM HCIOJIb30BAHUM JOCTHXKEHUI
HAyKM W TEXHOJIOTUH s JajbHEHIIero pa3BUTHS UYEJIOBEYECKOTO
00111eCTBa;



e IPUMEHATH PA3JIMYHbIE CMOCOOBI paboThl ¢ HMHPOpMauuend (U3NYECKOro
ColepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HWH(DOpPMALMOHHBIE
TEXHOJOTUU JJI TOUCKA, NEpepadOTKU M MpeAbsIBICHUS Y4YeOHOU U
HAYYHO-TIONMYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALNU
uH(bOpMaIMK, TOJYYEHHOW U3 PA3NIUYHBIX HCTOYHHUKOB, KPUTHYECKH
aHAIM3UPOBATH  MOJy4aeMyro  HMH(OpPMALUI0O U  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

o IPOSIBIIAITH OpraHu3allOHHbIE U NO3HABaTEIbHBIC yMEHUS
CaMOCTOSATEILHOTO ~ NPHUOOpETeHHs  HOBBIX 3HAHUM B mpolecce
BBIMIOJTHEHUS TPOECKTHBIX U y4EeOHO-UCCIEA0BATEIbCKUX PadoT;

epaboTaTh B TpYINIE C HCIOJIHEHUEM pa3JIMYHBIX COLMAJIBHBIX pOJEH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACHPENEATh AeSTEIbHOCTD
B HECTaHJApTHBIX CHUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBaeMOi POOIEMBbI;

o IPOSIBJISITH MOTHUBAIMIO K Oynymied npodeccuoHanbHOU NEATeIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIIS.

K xonmny oOyuenust B 11 knacce mpenMeTHble pe3ysbTaThl Ha YIIIyOJIEHHOM
YpOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

e IOHUMATh POJIb PU3UKU B IKOHOMUUYECKOU, TEXHOJIOTHUYECKOM, COIUaTbHOM
U ITHYECKOM cdepax IesTEeTbHOCTH YeIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA, POJIb ACTPOHOMHU B MPAKTUYECKOU
JESITENHbHOCTH YeJOBEKa M JaJbHEHIEM Hay4YHO-TEXHUYECKOM Pa3BUTHH,
3HAYCHUE OIHUCATEIIbHOW, CHCTEMATHU3HPYIOIICH, OOBSICHUTEIbHOU U
IIPOTHOCTUYECKOW (YHKIUK (U3UYECKOW TECOPUHM — DIEKTPOIUHAMHKH,
CHEIUANTbHOW TEOPUH OTHOCUTEIHHOCTH, KBAHTOBOM (U3UKHU, PpOJIb
¢usznueckoir Teopuu B (POPMUPOBAHUM TMPEACTABICHUN O (U3MUECKOU
KapTUHE MHpa, MeCTO (U3MYECKOM KapTUHBI MHUpa B 0O0IIEeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPO/IE;

e PA3NUYATh YCIOBUS MPUMEHUMOCTH MOjIeNIel (U3UUECKUX TEN U MPOIECCOB
(sIBJI€HUI): OJJTHOPOJIHOE BJIEKTPUUECKOE U OJTHOPOJIHOE MAarHUTHOE MO,
rapMOHMYECKHE KOJeOaHus, MaTeMaTUYeCKUM MAasITHUK, WIeaJIbHbIN
IPYKUHHBIH MasITHUK, rapMOHUYECKHE BOJIHBI, ueaabHbIN
Kosie0aTebHBIN KOHTYpP, TOHKAS JIMH3a, MOJIETIEH aToMa, aTOMHOTO siApa U
KBAaHTOBOM MOJIC/IN CBETA;

e pa3MUYaTh YCIOBUS (TPaHMIBI, OOJACTH) TPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIAMEHTAJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



e AHAJIM3UPOBATh U OOBACHATH BJIEKTPOMATHUTHBIE MPOLECCHl W SIBICHMS,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHEUUalIbHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsiiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMAarHUTHOM  WHAYKUWMH, npaBwio  Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJIEMEHTE DJJEKTPUYECKONM WENu CO CKOPOCTHIO
U3MEHEHMs] ~ CWJIbl  TOKa,  MOCTyJaThl  CIEUHUAIBbHONM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

e AHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IMPOLIECCHl U SBJICHUS, UCIOJb3YS
NOJIO)KEHHUSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBblii u BTOpod moctynatel bopa, mnpuHUMD
COOTHOILIEHUS HeonpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO M MAacCOBOT'O YMCENl M SHEPTUu B SIACPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacraja);

e ONTUCHIBATh (DU3UYECKUE TMPOLECChl M SBJICHUS, HCIONb3Ys BEITUYUHBI:
HANPSHDKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIAN 3JIEKTPOCTATUYECKOTO
MOJIsl, PAa3HOCTh TMOTEHIMANOB, JJIEKTPOABWKYIIAS CHUJIA, HWHIYKIHS
MarHUTHOTO TIOJII, MarHUTHBIA MOTOK, cujia AMIepa, MHAYKTUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLMH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJHUKA C TOKOM, PEISITUBUCTCKUM HMITYJIbC, IOJHAs DHEPIUs,
SHEpPrusi MOKOsI CBOOOJHOM 4YaCTHLbl, PHEPrHsi M HMITYJIbC (OTOHA,
MacCOBO€ YHCJIO U 3apsij a]ipa, SHEPTHUs CBSI3U AAPa;

* 00BSCHATH 0COOEHHOCTH IPOTEKaHUs puznyeckux SIBJICHUI:
AJIEKTPOMArHUTHAsI MHIAYKLUS, CAMOMHYKIUS, PE30HAHC, HHTEpPEpEeHLINs
BOJIH, Ju(pakuus, JIUCHEpCHs, TOJHOE BHYTPEHHEE OTpaKCHUE,
dbotoanekTpuueckuii 3pdexr (dotodrdderr), ampda- u Oera-pacraibl
a1ep, TraMMa-u3iydyeHue sjep, (pu3nyeckue MNPUHIUNBI CIEKTPaTbHOIO
aHayu3a u paboThI Jlazepa;

e OIIPEJICIATh HAIPAaBICHUE HMHAYKIMM MAarHATHOTO IIOJIs IPOBOJHHKA C
TOKOM, cHJIbl AMniepa u cuiiel JIopeHna;

e CTPOUTH U300pakeHHe, CO3/JaBaeMOE INIOCKUM 3€pKajioM, TOHKOM JIMH30M, U
pPacCUMTHIBATH €TI0 XapaKTEPUCTUKU;

e IPUMEHATH OCHOBOIIOJATAIOIINE ACTPOHOMHYECKHE TIOHATHS, TEOPHUH MU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOJAIIMX B 3BE37aX, B 3BE3AHBIX CHUCTEMAX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHUS HeOECHBIX TeJ, IBOIONNH 3BE3] U BeeneHHo;

¢ [IPOBOJINTH  WCCJIEIOBAaHUE 3aBUCUMOCTEH  (PU3MUECKMX BEIMYUH C
HCIIOJIb30BAaHUEM NPSIMBIX HW3MEpPEHUH, NpPU O3TOM KOHCTPYUpPOBATH
YCTAaHOBKY, (UKCHUpOBATh  pe3yJbTaThl  IOJIYYEHHOM 3aBUCUMOCTH



(¢u3nueckuxX BENMYMH B BHAE TIpaduKoB ¢ Yy4YETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEpeHWH, JenaTh BBIBOABI 1O  pe3ysibTaTramMm
WCCIICIOBAHMS;

¢ [IPOBOJINTh KOCBEHHBIE M3MEPEHUsI (UINYECKUX BEIUYUH, MPH ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHs], OIICHWBATh aOCONIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX N3MEPEHHUIA;

¢ IPOBO/INTH OMBITH 1O MPOBEPKE MPEIOKEHHON TUMOTE3bI: IIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHATH3UPOBATh
NOJy4YeHHBIE PE3yJabTaThl W JelaTh BBIBOJ O CTaTyce MPeJIOKEHHOU
THITOTE3BI;

o OTIMICHIBATH METOBI TOTYyUEHUSI HAYYHBIX AaCTPOHOMHUYECKHUX 3HAHUMH;

e COOMIOAATH MpaBmiIa 0E30MaCHOTO TPyAa MPH MPOBEICHUHN HCCICTOBAaHUN B
pamMkKax  y4eOHOTO  OKCIIEPHMEHTa, MpakTUKymMa W ydeOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON JEATENHHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOIMCTB U J1a0OPaTOPHOTO 00OPYI0BAHNUS;

epellaTh pacy€THhIC 3ala4ll C SBHO 3aJlaHHOM M HESBHO 3a/IaHHOU
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWW AaHAJIMW3a YCJIOBUS BHIOMpATh
¢u3ndecKkue MOJENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSTH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3UUYECKUX TEOpUi
OpY  MHCIOJIB30BAHMM MaT€MaTH4YeCKUX METOJOB PpELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHMM MMEIOLUXCS JaHHBIX, aHAJIU3UPOBATh
pe3ysbTaThl U KOPPEKTUPOBATh METO/ABI PELICHUS C YUYETOM IOJyYEHHBIX
pe3yJIbTaToB;

e pelIaTh Ka4YeCTBEHHbIE 3a/]aul, TPeOYIOIIe IPUMEHEHUS 3HaHUHN U3 pa3HbIX
pa3fenoB Kypca (QHU3MKM, a TakKe HWHTErpaluM 3HaHUM U3 JpYyrux
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (U3NYECKHE SBJICHNUS,

* ICIIOJIb30BaTh  TEOPETUYECKUE 3HAHUA I OOBSICHEHHS OCHOBHBIX
HOPUHIUIOB pabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLECCOB;

e IPUBOJUTH NMPUMEPHI BKJIa/la POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKW, B OOBSICHEHHE IPOIIECCOB OKPY’KAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

e AHATM3UPOBATh U OIICHUBATH IMOCIEACTBHS OBITOBOM M MPOWU3BOJCTBEHHOU
JESTeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (DM3MUYECKUMHU TNPOIECCaMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIM, a TAK)KE€ Pa3yMHOM HCIOJB30BAaHUHU JOCTHXKEHUU



HAYKA M TEXHOJOTMW JJs JAJbHEHILIETO0 Pa3BUTUA YEJIOBEYECKOTO
o011ecTBa;

e IPUMEHATH PA3JMYHbIE CIOCOOBI paboThl ¢ HH(OpManuend (U3HUECKOro
COJIEp>KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HHGOPMAIMOHHBIX
TEXHOJIOTUH, TPU 3TOM MCIOJb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIC
TEXHOJIOTUU ISl TIOMCKa, TNepepabOTKM M MpeabsBICHUS Yy4eOHOUW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAILINU
uHopManuK, TOIYUYEHHOW U3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUUYECKHU
aHaJTU3UPOBATh  MOJydyaemylo  HMHGOpMalnMilO ©W  OIEHHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJu3a UCTOYHUKA WH(pOopMaIny;

e IPOSIBIIATH OpraHU3aIMOHHbIE u MO3HaBaTEJILHBIE yMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoliecce
BBITIOJIHEHUS POEKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

epaboTaTh B TPYyNIlE C HCHOJHCHUEM PA3IUYHBIX COIMAIBHBIX POJIECH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHATBLHO PACIPEACISITh ACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsX, aJICKBAaTHO OIEHUBATh BKJAJ KaXKJIOTO W3
YYaCTHUKOB IPYMIIbI B PEIICHUE PacCMaTPUBAEMOM IPOOIEMBI;

e POSIBIIATH MOTHUBAIMIO K OyAyiied mpodeccroHaabHON JeATeTbHOCTU I10
CIIEUAIBHOCTAM (hU3UKO-TEXHUUECKOTO TTPOHUIISL.
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue A op
n/n Bcero u3yyeHusi | oOpa3oBaTejbHbIe
padoTsbI padoThI
pecypcsl
1 ®usznka — pyHIaMeHTalbHas HayKa O 1
MIPUPOJIC 05.09.2023
HayuHblii MeTO MO3HAHUS U METOBI bu6moreka [IOK
2 . 1
rccaeaoBaHus (GU3NIECKUX SIBJICHUI 05.09.2023 | https://m.edsoo.ru
DKCIEPUMEHT U TEOPUS B MPOLIECCE
3 Mo3HaHUs MpupoIel. HabmoneHue u 1
pHpoa s 05.09.2023
IKCIIEPUMEHT B (DH3HKE
bu6mmoreka [JOK
4 Crioco6bI nu3mMepenus: GU3NYECKUX BEINYUH 1
P ¢ 06.09.2023 | https://m.edsoo.ru
AGCOIIOTHAs U OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 bubmorexa HOK
P P 06.09.2023 | https://m.edsoo.ru
BEJTUYHH
MopenupoBanue B pusuke. Posb u mecto
5 (u3ukH B GOPMHUPOBAHUN COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOW KapTUHBI MUPA, B IPAKTUYECKOU 12.09.2023 | https://m.edsoo.ru
JEeSITEeNbHOCTH JIIOeH
Mexanuueckoe nBuxeHue. Cucrema
7 orcueta. OTHOCUTEIIHFHOCTD 1 bu6mmoreka [JOK
MEXaHMUYECKOTro ABMkeHus. [Ipsamas u 12.09.2023 | https://m.edsoo.ru
oOpaTHas 3a/la4ll MEXaHUKU
8 Paguyc-BekTop MarepraabHON TOUYKH, €T0 1 bubnuorexa [IOK
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MPOCKIIMU Ha OCH KOOPIMHAT. TpaeKTopusi. 12.09.2023 | https://m.edsoo.ru
[Tepemenienue. Cxopocts. X mpoekiuu
Ha OCH KOOpJIUHAT
PaBHOMEpPHOE IPAMONIMHENHOE IBHKEHUE.
9 I'padmyeckoe onricanne paBHOMEPHOTO brmmorexa HOK
P > paptiowep 13.09.2023 | https://m.edsoo.ru
MPSMOJIMHEHHOTO JTBUKCHHSI
10 CrnoxeHue nepeMeneHnii U CKOpoCTei. bubnuoteka [JOK
Pemenue 3amau 13.09.2023 | https://m.edsoo.ru
HepaBHoMepHOe nBrkeHHe. MTHOBEHHAs
11 CKOpOCTh. Yckopenue. [Ipsamonnneitnoe bubmorexa HOK
P ' p P 19.09.2023 |  https://m.edsoo.ru
JBUKCHHE C TIOCTOSTHHBIM YCKOPEHUEM
12 I'padmyeckoe onurcanue NpsMOINHENRHOTO bubnuoreka [JOK
JIBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM 19.09.2023 | https://m.edsoo.ru
CBoOoaHOe TajieHue. Y CKOpeHHne
CcBOOOIHOTO ITa€HNUA. 3aBUCUMOCTD bu6mmoreka [IOK
13
KOOPJUHAT, CKOPOCTH, YCKOPEHUS OT 19.09.2023 | https://m.edsoo.ru
BPEMEHH U UX Tpaduku
14 JIBmxeHue Tesa, OpOIIeHHOTO MO YIJIOM K bubnuorexa [JOK
TOPU30HTY 20.09.2023 | https://m.edsoo.ru
KpuBonuneitnoe aBmxenue. /[BrxeHue mno
OKPY>KHOCTH. YTJIOBas U JIMHEITHAA
15 ckopoctb. [lepuos u yacroTta bubmorexa HOK
POCTE. TIEPHOA ' 20.09.2023 | https://m.edso00.ru
LenTpocTpeMuTenbHOE U OJTHOE
YCKOpEHUE
16 KonTponbHas paboTa o Teme
"Kunemartuka" 26.09.2023
17 IlepseIif 3akoH HeroToHa. MHepumanbHbIe bubnuorexa LIOK
cucteMsl orcuéra. [TpuHumn 26.09.2023 | https://m.edsoo.ru
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OTHOCHUTEIIBLHOCTH [ 'anmuies.
HewnnepuuanpHble cUCTEMBI OTCYETA

18 Cuna. PaBHonelicTByromas cuiia. Bropoi bubnuorexa [JOK
3akoH HerotoHa. Macca 26.09.2023 | https://m.edsoo.ru
19 B3aumopeiicteue Ten. Tpetnil 3akoH bubnuorexa [JOK
HrroTona 27.09.2023 | https://m.edsoo.ru
20 [IpuHnun cynepnosunuu cui. Pemenne bubnnorexa [JOK
3a/1ay Ha IpUMEHEeHne 3aKk0HOB HproToHa 27.09.2023 | https://m.edsoo.ru
3aKOH BCEMHPHOTO TATOTEHUS.
21 OKBUBAJICHTHOCTEL I'PAaBUTAIIMOHHON U bubmmorexa LOK
. P 03.10.2023 | https://m.edsoo.ru
WHEPTHON MacChl
29 Cuna TsSHKeCTH U yCKOPEHHE CBOOOHOTO bubnuorexa [JOK
nageHust 03.10.2023 | https://m.edsoo.ru
JIB>keHne HeOECHBIX TeJ U MX
23 HMCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmorexa IOK
Y Y P 03.10.2023 | https://m.edsoo0.ru
KOCMHUYECKasi CKOpOCTh. 3akoHbl Kermiepa
bu6mmoreka [IOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec Tema 04.10.2023 | https://m.edsoo.ru
Cuna tpenus. [Ipupona u BuabI cUil
25 T eHI/I;Ip I[BHX(erHepBI;[KH Kocf[TI/I 1 Tase C bubmorera [JOK
P A 04.10.2023 |  https://m.edso0.ru
y4ETOM CHUJIIBI COMPOTHUBIICHUS CPEJIBI
26 Jasnenue. ['mapocratnueckoe gaBiieHUE. bubmuoreka [JOK
Cuina Apxumena 10.10.2023 | https://m.edsoo.ru
AOGCOJIFOTHO TBEPJIOE TEJIO.
27 [ToctynarenbHOE M BpaliaTeabHOE bubmmorexa [IOK
Y patt 10.10.2023 | https://m.edsoo.ru
JIBUKEHHE TBEP/IOTO Tella
08 MOMEHT CHUJIbI OTHOCUTEIBHO OCH bubmuoreka [JOK
Bpamenus. [1nedo cuiel 10.10.2023 | https://m.edsoo.ru
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CrnoxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecTu Tena. Y cinoBus

bubmuoreka [JOK

29
paBHOBECHS TBEPAOTO Tea. Bubl 11.10.2023 | https://m.edsoo.ru
paBHOBECHs
bu6mmoreka [{OK
30 Pemenwue 3amau
8 11.10.2023 | htps://m.edsoo.ru
31 KonTponbnas pabota no teme "JluHamuka.
Craruka TBepaoro tena' 17.10.2023
NMnynec MatepuanbHOW TOUYKHU, CUCTEMBI
MaTepuaibHbIX ToueK. [[eHTp Macc bu6mmoreka [IOK
32
CHUCTEMBI MaTEepPHAIbHBIX TOUYEK. Teopema o 17.10.2023 | https://m.edsoo.ru
JBKEHUH [IEHTPA Macc
Nmnynbe cumbl ¥ M3MEHEHUE UMITYJIbCa
33 Tesa. 3aKOH COXPaHECHHs HMITYJIbCa bubmorexa HOK
' P yIbea. 17.10.2023 | https://m.eds00.ru
PeaktuBHOE nBIKEHUE
MoOMEHT uMMyJbca MaTEPUATLHON TOUKH.
34 [IpencraBnenue o COXpaHEHUM MOMEHTA bubmorexa TOK
ped P 18.10.2023 | https://m.edsoo.ru
HMITYJIbCA B IEHTPAIBHBIX TOJISAX
35 Pemenue 3amau
A 18.10.2023
PaboTa cwibl Ha MaJIOM U Ha KOHEYHOM
36 nepemenienuu. I'padpuueckoe bubnnoreka [JOK
npecTaBieHue paboTsl CUiIbl. MOIIHOCTh 24.10.2023 | https://m.edsoo.ru
CHJIBI
Kunernueckas sueprus. Teopema 00
37 W3MEHEHUH KMHETUYECKOU SHEPTUU bubmmorexa [IOK
. P 24.10.2023 | https://m.edsoo.ru
MaTepHUaTbHOU TOUKU
38 IToTreHnnanbpHbBIE U HETTOTEHIINAILHEIE bu6mmoreka [JOK
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cunbl. [loreHnmanbHas sHeprus. Bropast 24.10.2023 | https://m.edsoo.ru
KOCMHUYECKasi CKOPOCTh
Tperbs KocMudeckast ckopocTb. CBsI3b
paboThI HEMTOTCHIIHATBHBIX CHJI C
39 HM3MEHECHHUEM MEXaHUYCCKOM dHEPTUH bubmorera [JOK
P 25.10.2023 | https://m.edsoo.ru
CUCTEMBI TeJI. 3aKOH COXPaHCHHUS
MEXaHWYECKON SHEPTUn
VYipyrue v Heynpyrue CTOJKHOBEHHS.
40 v EZHGHI/IC Bey }f };IJ'II/I IS UJICaTbHOM bubmorexa HOK
P DY AT HA 25.10.2023 | https://m.edsoo.ru
YKUJKOCTH
41 KonTponbHas pabora o teme "3aKkoHbl
COXpaHEHUs B MeXaHHKe" 07.11.2023
PasBuTHe npeacTaBiIeHUN O IPUPOJIC
Pest prpoX BuGmorexa IIOK
42 teroThl. OcHOBHBIE TosTokeHusT MKT.
07.11.2023 | https://m.edsoo.ru
Judbdysus. BpoyHoBCcKOE TBUKEHUE
Ctpoenue ra3000pa3HbIX, KUIKAX U
43 TBEPJBIX TeJ. XapaKTep IBHKCHUS U bubmorexa TOK
PRI TET. ApAKTED A 07.11.2023 | https:/m.edsoo.ru
B3aMMO/ICHCTBHUS YACTHI] BEUESCTBA
Macca u pa3Mepsl MOJIEKYJT (aTOMOB).
44 KonunuectBo Bemecta. [TocTossHHAs bubmorera [JOK
! ' 08.11.2023 | https:/m.edsoo.ru
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubnnoreka [JOK
[Tkana Henbcus 08.11.2023 | https://m.edso00.ru
46 P
eIICHUE 3aJ1a4 14.11.2023
N bubnmuoreka [JOK
47 Wneanbublii ra3. ['a30Bbie 3aKOHBI 14.11.2023 | hitps://m.edsoo.ru
48 Ypasuenne MenzeneeBa-Knaneiipona. bubnuorexa [IOK
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Pemrenue 3amgau 14.11.2023 | https://m.edsoo.ru

49 AOconroTHas TemrepaTrypa. 3akoH bubnmorexa [JOK
JlanpToHa 15.11.2023 | https://m.edsoo.ru

50 N3onponeccel B uACAIBHOM rase ¢ bubnuorexa [JOK
IOCTOSIHHBIM KOJIMYECTBOM BEII[ECTBA 15.11.2023 | https://m.edsoo.ru
I'padmueckoe npeacraBieHne

o1 H?I.)ofpoueccom EISiTCpMa, H30X0pa, brmmorexa [HOK

21.11.2023 | https://m.edsoo.ru
nzobapa
bubmmoreka [IOK

52 Ocuosroe ypasierne MKT 21.11.2023 | https://m.edsoo.ru

53 Pemienne 3amau 91.11.2023
CBs13b aOCOMIOTHON TEMIEpaTyphbl

54 TEPMOJIMHAMUYECKOU CUCTEMBI CO CpeaHEN bubnuoreka [IOK
KMHETUYECKOUM 3HEpruei moCcTynaTeabHOro 22.11.2023 | https://m.edsoo.ru
TEIUIOBOT'O IBHKEHUS €€ 4acTHI]

55 O0001IeHNE U cCUCTEMATU3ALNS 3HAHUHN 110 bu6mmoreka [IOK
teme "OcHoBbl MKT" 22.11.2023 | https://m.edsoo.ru

56 KontpospHas padota o teme "OCHOBBI
MKT" 28.11.2023
Tepmoannamuueckas cuctema. 3aiaHue
BHeIIHUX ycioBuid s T/l cuctemsl.

57 BHemiHue 1 BHyTpeHHHUE [TapaMETPBL. bubnnoreka [JOK
[Tapamerpsl T/l cucremsl Kak cpeaHue 28.11.2023 | https://m.edsoo.ru
3HAUYEHMS BEJIMUYHMH, ONMCBHIBAIOIINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

58 HyneBoe Hadano TepMOJMHAMUKH. bubnuoreka LIOK
Camonpoun3sBodibHas penakcauus T/] 28.11.2023 | https://m.edsoo.ru
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CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

Monenp uaeaapHOro rasa B

59 TEPMOJMHAMHUKE. Y CIIOBUS IPUMEHUMOCTH bubmorexa HOK
phor ' P 29.11.2023 | https://m.edsoo.ru
3TOM MO
VYpaBuenue MenaeneeBa-Knanelipona u bubnuorexa [JOK
60 .
BBIPA)KEHUE /ISl BHYTPEHHEW SHEPruu 29.11.2023 | https://m.edsoo.ru
BeIpaxkenue 11 BHyTpEHHEH SHEPTUH
61 OJIHOATOMHOTO HUJICAJIbHOTO Ta3a. bubnuorexa [JOK
KBasucrarnueckue u HeCTaTHIECKUE 05.12.2023 | https://m.edsoo.ru
TIPOIIECCHI
DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
62 BI)I‘—II/ICJ'IGHI:/IG ap6OTI)I nor 1;(1)1/1211( bubmmorera LOK
p P y 05.12.2023 | https://m.edsoo.ru
nporiecca Ha pV-auarpamMmme
Temnonepenayua kak crocod U3MEHEHUS
63 BHYyTpeHHel sHeprun T/ cucremsr 6e3 bubmorera [JOK
P P 05.12.2023 | https://m.edsoo.ru
COBEPIIIECHHS pabOTHI
64 KonBek1usi, TEMI0NpOBOIHOCTD, bu6mmoreka [IOK
W3J1y4YEeHHUE 06.12.2023 | https://m.edsoo.ru
KonuuectBo temnotsl. TemnoéMKoOCTh Tena.
65 VYaenpHast 1 MOJIsipHAs TETUIOEMKOCTH bu6mmoreka [JOK
BEIllECTBA. Y IeJbHAs TEIJIOTa CTOPAHUS 06.12.2023 | https://m.edsoo.ru
TOILIINBA
66 Pacuér xonnyecTBa TEIIIOTHI ITpU bubnnoreka [JOK
Teruionepeiaue 12.12.2023 | https://m.edsoo.ru
67 [TonsTre 06 anuabaTHOM mporiecce. bubnmnoreka [JOK
[IepBblii 3aKOH TEPMOJMHAMUKH 12.12.2023 | https://m.edsoo.ru
68 KonuuecTBo TemnoTsl u paboTa Kak Mepbl bubnunoreka [JOK
W3MEHEeHUs BHyTpeHHel sHeprun T /1 12.12.2023 | https://m.edsoo.ru
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CUCTCMBI

BTopoii 3aKOH TEpMOAMHAMUKY IS
PaBHOBECHBIX M HEPABHOBECHBIX

bu6mmoreka [{OK

69
mporeccoB. HeoOpaTuMoCTh IPHPOTHBIX 13.12.2023 | https://m.edsoo.ru
MIPOIIECCOB
70 [TpuHIUIIBI AEACTBUS TEIJIOBBIX MAIIWH. bu6mmoreka [{OK
KITQ 13.12.2023 | https://m.edsoo.ru
71 MaxkcumanbHoe 3Hauenre KITJ. Hukn bubmmoreka [{OK
Kapuo 19.12.2023 | https://m.edsoo.ru
72 P
cHierHe sajat 19.12.2023
DKOJIOTHYECKUE ACIIEKTHI MCITOJIb30BAHUS
73 TEIUIOBBIX aBUTareleil. Temiosoe bubmorexa HOK
o 19.12.2023 | https://m.edsoo.ru
3arpsi3HEHUE OKPYIKAOMIEH CpeIbl
74 P
ellIeHNe 3a1a4 90.12.2023
O0001IeHNE U cCUCTEMATU3ALNS 3HAHUHN 110
75 teMe "Tepmoannamuka. TemnoBbie bubmorexa LHOK
. ' 20.12.2023 | https:/m.eds00.ru
MAIlHHEI
76 KonTponbHas padoTa 1o Teme
"TepmoanHamuka. TeroBbie MaIuHb!" 26.12.2023
ITapooOpa3oBaHue ¥ KOHJICHCAIHS.
77 Hcmnapenue u xkuneHue. Y neinbpHas TEIIOTa bubmmorexa [IOK
P A 26.12.2023 | https://m.edsoo.ru
mapooOpa3oBaHus
HaceliieHHbie U HEHACHIIIICHHBIE TTaphl.
KauecTBeHHast 3aBUCHUMOCTD INIOTHOCTH U bu6mmoreka [JOK
78
JIABJICHUSI HACBIIIEHHOTO 1apa OT 26.12.2023 | https://m.edsoo.ru

TEMIICPATYPhI, UX HC3ABUCUMOCTL OT
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00bEMa HACHIIIEHHOTO TTapa. 3aBUCUMOCTb
TCMIICPATYPhbI KUIICHUA OT AJaBJICHUA B
KUIKOCTH

Brnaxxnocts Bo3myxa. AGCOTIOTHAS U

bubmmoreka [{OK

7
o OTHOCHUTEJIbHASI BIIAXKHOCTh 27.12.2023 | https://m.edso0.ru
80 P
CHICHHE Sala 27.12.2023
TBépnoe teno. Kpucramnmueckue u
81 amop(Hble Teraa. AHU30TPOIUS CBOMCTB bubmorexa HOK
09.01.2024 | https://m.edsoo.ru
KPUCTAJIJIOB
82 [InaBnenue u KpucTaM3anus. Y aenbHas bu6moreka [IOK
teriota rmiaByieHns. CyOmumanus 09.01.2024 | https://m.edsoo.ru
Hedbopmaruu TBEpAOTO Tena. PacTskenue
83 u cxarue. Casur. Moy FOnra. Tlpenen bubmorexa LOK
' o ' 09.01.2024 | https:/m.edsoo0.ru
yrpyrux aedopmanuii
TermmoBoe pacumpeHue KUIKOCTEN 1
84 TBEPBIX TEI. AHTAPMOHU3M TETIJIOBBIX bubmorexa TOK
. 10.01.2024 | https://m.eds00.ru
KOJICOAHWH YaCTHII BEIIECTBA
85 [IpeobGpazoBanue 3Hepruu B (Ha30BbIX bubnunoreka [JOK
epexoaax 10.01.2024 | https://m.edsoo.ru
bubnuoreka [JOK
86 b 0
PABHEHHE TEILIOBOTO batatcd 16.01.2024 | https://m.edsoo.ru
87 P
eIIeHHUE 3a/1a4 16.01.2024
[ToBepxHOCTHOE HaTsKeHUe. KanumisipHbie
88 siBieHUs. J[aBieHue noj MCKpUBIEHHOMN bubnmuoreka [JOK
MIOBEPXHOCTHIO )XuAKocTH. Popmyia 16.01.2024 | https://m.edsoo.ru

Jlaraca
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O00011EeHME ¥ CUCTEMATU3ALUS 3HAHUN 1O

bubmuoreka [JOK

89 Teme "ArperaTHple COCTOSTHUS BEIIECTBA.
P : B 17.01.2024 | https://m.edsoo.ru
@da3oBbIe IEPEXOBI
KonrponsHas pabora o teme
90 "ArperatHbie COCTOSIHHS BEIIECTBA.
g " N 17.01.2024
@da3oBbIe IEPEXOBI
DnexTpu3arys Tell U €€ IPOsSBICHUSI.

01 Dnexktpuyeckuii 3apsia. [[Ba Buma bubnuorexa [JOK
ANEKTPUIECKUX 3apsaoB. [IpoBoHUKH, 23.01.2024 | https://m.edsoo.ru
TMDJICKTPUKHU U TIOTYTIPOBOIHHKH

92 DJIeMEHTapHBIN ANEKTPUUECKUI 3apsil. bubnuorexa [JOK
3aK0oH COXpaHEHUs IEKTPUIECKOTO 3apsiia 23.01.2024 | https://m.edsoo.ru

93 B3aumopeiictBue 3apsnoB. Toueunsie bu6mmoreka [IOK
3apsnbl. 3akoH KyioHa 23.01.2024 | https://m.edsoo.ru

94 Pemenue 3amau

8 24.01.2024
Dnektpuyeckoe noje. Ero aeiicteue Ha bubnuoreka [IOK

95
JJIEKTPUYECKHUE 3apsbl 24.01.2024 | https://m.edsoo.ru
Hanpsk€HHOCTD 2JIEKTPUUECKOT0 TOJIS.

[TpoOHeIit 3apsn. JInHUM HANPSDKEHHOCTH bubnuoreka [JOK

96
3JEKTpUUECKOTOo 1nojs. OMHOPOAHOE 30.01.2024 | https://m.edsoo.ru
ANEKTPUYECKOE TOoJIe
[ToTeHManbHOCTD ANEKTPOCTATUYECKOTO

97 mosisi. Pa3HOCTh OTEHITMAIOB H bubmmorexa [IOK

' " 30.01.2024 | https://m.edsoo.ru
HamnpsbKeHHe
[ToTenuuanpHas 2HEprus 3apsaa B
98 anekTpocTatndeckoM mose. [lorennnan bubmmorexa [IOK
P ' B 30.01.2024 |  https://m.edsoo.ru

QJICKTPOCTATHUYICCKOI'O ITOJIA
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CBs13b HaPSPKEHHOCTHU TOJISL U Pa3HOCTH

bubmuoreka [JOK

99 MTOTEHIIMAJIOB TSI 3JICKTPOCTATHYECKOTO 31.01.2024 | https://m.edsoo.ru
TIOJIst
100 [IpyuHIHN cyneprno3suuuu MIEKTPUIECKUX bubnuorexa [JOK
noJien 31.01.2024 | https://m.edsoo.ru
101 Pemrenue 3amau 06.02.2024
102 [Tone Toueunoro 3apsga. [Tone bubnuorexa [JOK
PaBHOMEPHO 3apsHKEHHOM cepbl 06.02.2024 | https://m.edsoo.ru
[Tone paBHOMEPHO 3apSKEHHOTO MO
103 00BEMy mapa. [Tose paBHOMEPHO bubmmorexa [IOK
Y mape- PABHONED 06.02.2024 | https:/m.eds00.ru
3apsOKEHHON OECKOHEYHOM TITOCKOCTH
104 [TpoBOTHUKY B 3JIEKTPOCTATUYECKOM T10JIE. bubnuorexa [JOK
YcnoBue paBHOBeCHUs 3aps10B 07.02.2024 | https://m.edsoo.ru
105 JIMPIeKTpUKY U MOJYIIPOBOJHUKH B bubnuoreka [JOK
3JIEKTPOCTATUYECKOM I10J1€ 07.02.2024 | https://m.edsoo.ru
Konpaencarop. 21eKTpOEMKOCTh
106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD IIOCKOTO bubmmorexa [OK
8 P P 13.02.2024 | https:/m.edsoo.ru
KOHJIEHCAaTopa
107 [TapannensHoEe coeMHEHNE bubnnoreka [JOK
KOHJICHCATOPOB 13.02.2024 | https://m.edsoo.ru
108 IlocnenoBaTennrHOE COEeMHEHNE bu6mmoreka [JOK
KOHJICHCATOPOB 13.02.2024 | https://m.edsoo.ru
109 DHeprus 3apsLsKeHHOTo KOHASHcaTopa bubmmorexa [IOK
P P A P 14.02.2024 | https://m.edsoo.ru
110 Pemenue 3amau 14.02.2024
111 JIBrKeHME 3apsKEHHON 4acTULIBI B bubnuorexa [IOK
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OJTHOPOJTHOM 3JICKTPUYECCKOM I10JIC 20.02.2024 | https://m.edsoo.ru
112 Pemenue 3amau 50.02.2024
113 O0o001IeHre U CUCTeMAaTH3alns 3HAHHUH 110 bubnuorexa [JOK
TeMe "Dnekrpudeckoe noje" 20.02.2024 | https://m.edsoo.ru
114 Kontponbnas padota o teme
"DnexTpudeckoe moie" 21.02.2024
Cwuna Ttoka. [TocTossHHBIN TOK. Y CI0BUS
115 CYIIIECTBOBAHMS TTOCTOSTHHOTO bubmorexa HOK
i 21.02.2024 | https://m.edsoo.ru
AIEKTPUIECKOTO TOKA
bu6moreka [IOK
116 Hcrounukn Toxa. Hanpsbxenne u 3/1C 97.02.2024 | https://m.edsoo.ru
117 3axoH OMa JuId y4acTKa LEemu. bubmuorexa [IOK
DIEeKTPUUYECKOE COTIPOTUBIICHUE 27.02.2024 | https://m.edsoo.ru
3aBUCHMOCTD COTIPOTHUBIICHUS
118 OJHOPOIHOTO IMPOBOJIHUKA OT €0 JTTHHBI U bubmorera [JOK
FHOpOA poBox s 27.02.2024 | https://m.edso0.ru
TIJTOIA TN TTOTIEPEYHOTO CEUCHUS
119 VY enpHOe CONPOTUBIICHUE BEILIECTRA. bu6mmoreka [JOK
Pemenue 3amau 28.02.2024 | https://m.edsoo.ru
[TocnenoBarenbHOE, MapajliebHOE, bu6mmoreka [JOK
120
CMENIaHHOE COEIMHEHNE TTPOBOIHUKOB 28.02.2024 | https://m.edsoo.ru
121 Pacuér pa3BeTBIEHHBIX ANEKTPUUECKUAX bubnnoreka [JOK
ueneit. [Ipasuna Kupxroda 05.03.2024 | https://m.edsoo.ru
122 Pemenue 3amau 05.03.2024
123 PaboTa anekTprueckoro Toka. 3aKoH bubnuorexa [IOK
Jlxoyns —Jlenua 05.03.2024 | https://m.edsoo.ru
124 Pemenue 3amau
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06.03.2024

MOIHOCTB 3JIEKTPUYECKOTO TOKA.

bubmmorexa [{OK

125 TernoBass MOIITHOCTE, BEIJIEIsAeMas Ha 06.03.2024 | https://m.edsoo.ru
pesucrope
126 Pemenue 3amau 12.03.2024
127 OJ1C u BHyTpEeHHEE CONPOTUBIICHHE bubnuoteka [JOK
HCTOYHHKA TOKA 12.03.2024 | https://m.edsoo.ru
128 3akon OMa Jy1si TOJTHOM (3aMKHYTOH) bubnuoteka [JOK
ANEKTPUYECKON LN 12.03.2024 | https://m.edsoo.ru
bu6morexa [IOK
129 Pemterme saza 13.03.2024 | https://m.edsoo.ru
bu6moreka [IOK
130 MonHOCTS HCTOTHMKS TOKa 13.03.2024 | https://m.edsoo.ru
bu6mmoreka [IOK
131 Kopotroe sambikaite 19.03.2024 | https://m.edsoo.ru
132 KonzaencaTop B ey NOCTOSTHHOT'O TOKa bubmorera [JOK
s PEi 19.03.2024 | https://m.edsoo.ru
133 Pemtenue 3amay 10.03.2024
134 Pemenne 3agau mo Teme "IlocTOSIHHBIN bubmuoreka [JOK
3NEKTPUYECKUH TOK" 20.03.2024 | https://m.edsoo.ru
135 Permrenue 3amau mo reme "IlocTOSSHHBIN
ANEKTPUYECKUH TOK" 20.03.2024
136 Pemenue 3agau no reme "l[locTosiHHBIN
EKTPUYECKUI TOK" 02.04.2024
137 OO6o01IeHre 1 cucTeMaTHU3aIus 3HaHUH 110 bubmuoreka [JOK
teme "[1oCTOSHHBIN 27EKTpUUECKUI TOK" 02.04.2024 | https://m.edsoo.ru
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KonrponsHas pabora o teme

138
"IIoCTOSIHHBIN 27EKTpUUECKUIN TOK" 02.04.2024
DneKTpuUYecKas MPOBOAUMOCTD PA3IMIHBIX
139 BEILECTB. DIEKTPUYECKUI TOK B METAIIAX bubmmorexa LHOK
' P ' 03.04.2024 | https://m.edso0.ru
CBepXITpOBOIUMOCTH
DNEKTPUUYECKUN TOK B PACTBOPAX H
140 acIIaBax MJIEKTPOJIUTOB. 3aKOHBI bubmorexa HOK
P P ) 03.04.2024 | https://m.edsoo.ru
@apanes U1 IIEKTPOIIN3a
. bubnuotexa [JOK
141 6) !
FICKTPHHACCICHIT TOK B Tasax. TLIasMa 09.04.2024 | https://m.edsoo.ru
142 DIIEKTPUYECKHUI TOK B BaKyyMe. bubnuorexa [JOK
Bakyymubie prbopbl 09.04.2024 | https://m.edsoo.ru
143 DJIEKTPUYECKHI TOK B MOJYITPOBOJHUKAX bubmorexa TOK
P e 09.04.2024 | https://m.edsoo.ru
bu6mmoreka [IOK
144 II 0
OYTPOBORHHKOBSLE HPHOOPEH! 10.04.2024 | https://m.edsoo0.ru
DU3NYECKUH TPAKTUKYM MO TEME
"M3MmepeHue cuiibl TOKa U HaNpsHKEHUS B
L[ENU TOCTOSTHHOT'O TOKA MPY OMOIIIH
145 AQHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
npuOopoB" win "3HAKOMCTBO ¢ IU(PPOBOH 10.04.2024
nabopatopueii o ¢usuke. [Ipumepsr
u3MepeHus: (U3NYECKUX BEITUYHH MIPH
MOMOIIY KOMITBIOTEPHBIX JATYUKOB"
DuU3NYEeCKUH IPAKTUKYM 110 TEME
"N3y4yeHrie HepaBHOMEPHOTO JIBHKEHUS C
146 .
LETIBIO OIPEAENICHUs] MTHOBEHHOM 16.04.2024

ckopoctu"
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147

DuU3N4EeCKUN IIPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus Ipu
MIPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBDKEHUH 110 HAKJIOHHOM IVIOCKOCTH" MIIH
"UccnenoBanue 3aBUCUMOCTH IMYTH OT
BpEMEHHU MPU PABHOYCKOPESHHOM
IBIOKeHUN"

16.04.2024

148

®uU3NYECKU IPAKTUKYM I10 TEME
"U3mepenue yCckopeHusi CBOOOTHOTO
nangeHus" win "M3yuenue nBuKEHU Tena,
OpOILIEHHOT 0 TOPU30HTAIBHO"

16.04.2024

149

@u3NYEeCKU IPAKTUKYM I10 TEME
"N3yueHne IBUKEHMS Tella 1o
OKPY>KHOCTH C IIOCTOSHHOH 110 MOJYJIIO
ckopocthio" min "MccnenoBanue
3aBHCHUMOCTH NepHoa oOpalieHus
KOHMYECKOr0 MAasATHHUKA OT €r0
napameTpoB"

17.04.2024

150

DU3NYECKUH TPAKTUKYM M0 TEME
"M3MmepeHune paBHOJICHCTBYIOIIECH CHUITBI
MIpH IBIKEHUU OpyCKa M0 HAKIOHHOM
mwiockoctu" uiu "IIpoBepka runoTessbl o
HE3aBUCHUMOCTH BPEMEHU JIBMKCHHUSI
Opycka 1Mo HaKJIOHHOM IIIOCKOCTH Ha
3aJJaHHOE PAcCTOSTHUE OT ero Macchl"

17.04.2024

151

DuU3NYECKUN IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIINX B IIPYKUHE U
pe3uHOBOM 00pa3sie, oT ux aedopmarun”

23.04.2024




niu "M3ydyeHue IBUKEHMS CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes
nérkuii 610K"

152

PuU3NYECKU IPAKTUKYM I10 TEME
"N3mepenne kodpGUIIEeHTa TPESHHS 10
BEJIMYUHE YIIOBOr0 KO pHIreHTa
3asucumoctu Frp(N)" nnu "MccnenoBanue
JBUKEHUS OpyCKa 110 HAKIIOHHOM
IJIOCKOCTH C IEPEMEHHBIM
koa(purmenToM Tperus" unu "M3yuenue
JBHKEHHUS TPy3a Ha BaLy ¢ TpeHUEM"

23.04.2024

153

®u3NYeCKU IPAKTUKYM I10 TEME
"UccnenoBanue yciioBUM paBHOBECHS
TBEPAOIO Teja, UMEIOIIEro OCh BpaiieHus"
niu "KoHCTpyHpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" uinu "M3ydenue
YCTOMYHMBOCTH TBEPJIOTO TEJA, UMEIOIIETO
IJI01ab ONOpPHI"

23.04.2024

154

DU3NYECKUH TPAKTUKYM M0 TEME
"H3mepenue nmmyJlibca Tena mno
TOpMO3HOMY nyTH" Uiu "M3mepeHue cuiibl
TATH, CKOPOCTU MOJIENIN JIEKTPOMOOHIIA U
MOIIHOCTH ciibl TATK" uiu "CpaBHEHUE
M3MEHEHHUS UMITYJIbCa Tella C UMITYJIbCOM
cunel" win "HMccrnenoBanue coxpaHeHus
HMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUU"
nnu "M3MepeHrne KUHETUYECKOW SHEPT U
TENa 110 TOPMO3HOMY ITyTH"

24.04.2024

155

DuU3NYECKUH IPAKTUKYM I10 TEME




"N3y4yeHne u30TepMUUECKOr0 IIpoLecca
(pexOMeHJ0BaHO UCIIOIb30BAHNE
mdpooii 1aboparopun)" win "M3yuenue
n30xopHoro npouecca” ninn "U3yuenue
n3obapHoro nporecca” win "[IpoBepka
ypaBHEHUS COCTOSTHUS"

24.04.2024

156

@uU3NYEeCKU IPAKTUKYM I10 TEME
"U3mepenue yneapHo# TeroéMkocTy"
unu "VccnenoBanue mpoiiecca OCThIBaHUS
Bemecta" unu "MccnenoBanue
aguabatHoro mporecca” uiu "M3ydenue
B3aMMOCBSI3U YHEPTHH MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS U TEMITePaTyPhl KATICHUS
JKuakocren"

07.05.2024

157

DU3NYECKU TPAKTUKYM 10 TEME
"N3y4yeHne 3aKOHOMEPHOCTEMN UCITapEHUs
skunkoctern" wim "M3mepenue yaenbHoi
TEIUIOTHI TU1aBiieHus Jbaa" uin "M3ydyenue
CBOMCTB HACBHIIIECHHBIX ApPOB'" WU
"U3mepenune abCOTIOTHON BIAKHOCTH
BO3/IyXa M OLIEHKAa MacChI ITapOB B
nomenieHun". smepenue kordpduineHTa
MMOBEPXHOCTHOT'O HATSKCHUSI

07.05.2024

158

dusnyueckuil NpakTUKyM IO TEMe
"HaGnroneHnue npeBpaiieHus SHepruu
3apsHKEHHOT0 KOHIEHCATOpa B SHEPTUIO
n3iydeHus ceeronuona” uinm "Msydenue
IIPOTEKAaHUs TOKA B LIEMH, COAEPKAILEN
koHAeHcarop" uwin "Pacnipenenenue

07.05.2024




Pa3HOCTHU MOTEHIMAJIOB (HAMPSHKEHUS) IPU
I10CJIEZI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpoB"

159

PuU3NYECKU IPAKTUKYM I10 TEME
"WccnenoBaHue CMEIIAHHOTO COSAUHECHUS
pesuctopoB" wiu "M3Mepenue yaeabHOro
COTIPOTHBIIEHUS IPOBOJAHUKOB" WK
"UccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
OT HAMPSDKEHUSI I71s JTaMITbl HaKaJIuBaHus"

08.05.2024

160

@uU3NYEeCKU IPAKTUKYM I10 TEME
"Habmronenue snekTponusa’ wim
"U3mepenue 3apsia 0JTHOBAJIEHTHOIO
noHa" wn "HccnenoBanue 3aBUCUMOCTH
CONPOTUBIICHUS TEPMOPE3UCTOPA OT
temnepaTtypbl" unu "CHsTUE BOJBT-
aMIIEPHOM XapaKTEPUCTUKHU auoaa’

08.05.2024

161

Peseprubrit ypok. O6001meHue 1
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"KunemaTtuka"

14.05.2024

162

PeseprubIit ypok. O6001IeHHE U
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"Jlmnamuka"

14.05.2024

163

PesepBuslit ypok. O6o01ienue u
cucTeMarusanus 3HaHui mo teme "CraTuka
TBEpAOro Tema"

14.05.2024

164

PesepBHsiit ypok. O6o011eHne 1
cucTeMAaTH3alMs 3HaHUi 110 TeMe ""3aKOHBI
COXpaHEHUs B MeXaHHKe"

15.05.2024

165

PesepBHbIit ypok. O6001IeHNE 1




cucreMarusanusa 3HaHui mo teme "OCHOBEI
MOJIEKYJISIPHO-KUHETUYECKON Teopun"

15.05.2024

166

PesepBHeIit ypok. O6o0IICHHE 1
cHCTEMAaTH3alMsI 3HAHUI 110 TEME
"TepmoauHamuka. TeryioBsie MalIuHbI"

21.05.2024

167

PesepBHeIit ypok. O600IICHHE 1
cHCTeMaTH3alHs 3HAHUH 110 TeMe
"ArperaTHble COCTOSTHUSI BEILIECTBA.
®dazoBble Iepexop"

21.05.2024

168

Peseprubrit ypok. O6001meHue u
cCucremMatu3sanus 3HAaHUH 110 TEME
"Onexrpuueckoe nose"

21.05.2024

169

PeseprubIit ypok. O6001meHue 1
cUCTeMaTH3alusl 3HAaHU 110 TeMe
"IToCTOSIHHBIN ANEKTPUUECKUN TOK"

22.05.2024

170

Peseprubrit ypok. O6001meHue 1
cucTeMaru3anys 3Haguit mo reMe "Toku B
pa3I4HbIX cpenax”

22.05.2024

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

1. I'.’I.Msxues, b.b. byxosues, Corckuii H.H. «®usuka. 10 knace», -M.:
[Ipocemienue,202

2. A.Il.PeimkeBuy, 3anaunuk «®duszuka 10-11», -M.:/Ipoda,2019

METOAUYECKHUE MATEPHUAJIbI JJIS1 YUUTEJIA

1. EM. I'ytauk, A.B. Iepoimkun. [TporpaMmmel 115 06111e00pa3zoBaTeIbHBIX
YUPEKICHUN.

®dusmka. 7-11 k1. / coct. B.A. Koposun, B.A. Opnos. - M.: Jlpoda, 2010 r.
2. AranoB A. B. ®u3uka BOKpYT Hac: KaueCTBEHHBIC 3a7auu 110 Gu3uKe / A.
B. Aranos. — M.: Jlom nemaroruku, 1998 r.

3. Byteipckuii I'. A. DkcniepuMeHTanbHbIC 3a1auu 110 ¢usuke/ I'. A.
Byteipckuii, FO. A. Caypos.

— M..: IIpocBenienue, 1998 r.

4. I' . Msxumies, b.b. byxosnes, H.H.Cotckuit «®uzuka. 10 kinacc», -M.:
ITpoceemienue,2020

5. I'.I.Msxumes, b.b. ByxoBues, B.M. Uapyrun «®u3zuka. 10 xmaccy, -M.:
[TIpoceemenue,2021

6. A.Il.PeiMkeBuy, 3agaunnk «®dusuka 10-11», -M.:[Ipoda,2019

7. JLA.Kupuk «®uznka 10. CaMocTosiTeIbHbIE U KOHTPOJbHBIE PA0OTH», -M.:



Mnekca,2020

8. T'onbadap6 . Y. CoopHuK BOMIpoCcoB U 3aj1au 1o ¢puszuke. M.: Briciias
mkoJa, 1973.

9. Crenanosa I'. H. Coopnuk 3amgau no ¢gusuke / I'. H. CrenmanoBa. — M.:
[Ipocsemenue, 2015 r

10. JI.A. Kupuk, ®uzuka-10, camocToaTenbHbIe U KOHTPOJIbHBIE PAOOTHI. —
M: «Hnekca», 2019 r.

11. bakanuna, JL.I1., benonyukun, B.E., Kozenx C.M. C6opHuK 3a/1a4 110
¢uzuke aia 10-11 kmaccon

¢ yriny6nenusiM uzyuenueM ¢puszuku /Ilox penakuueit C.M.Kozenna, M. :

Bepoym — M, 2013.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HMHTEPHET

1. http://www.mon.gov.ru — opunuanbHeIi caiit MuHHCTEpCTBA 00pa30BaHUS
u Hayku PD

2. http://www.edu.ru— penepanbhsiii mopran «Poccuiickoe oOpazoBaHHE»

3. http://www.school.edu.ru — poccutickuii odmeob6pa3oBarenbHbId [TopTai

4. http://www.ege.edu.ru - mopray ”HGOPMAIMOHHOHN TOIeP KKK ETrHOTO

roCcyJ1JapCTBEHHOTO



IK3aMEHa

5. http://www.fsu.edu.ru— dbenepanbHbiii coBet Mo yuyeOnnkam MOuH PO
6. http://www.school-collection.edu.ru — enunast komekius rPOBLIX
o0pa3oBaTeIbHBIX PECYPCOB

7. http://pedsovet.su/

8. http://festival.lseptember.ru/

9. http://www.uroki.net/

10. http://www.uchportal.ru/

11. http://videouroki.net/ Bugeoypoku B cetu MHTepHET

12. http://www.alleng.ru/index.htm Bcem, kto yuures.

13. http://lit. 1september.ru/index.php I'azera «®usuka»

14. http://ege.edu.ru ITopran uapopmarmonHoi moaaepxku EI'D

15. http://www.proshkolu.ru/ CaiiT mis yuureneit

16. http://www.repetitor.org/ Cuctema caiitoB «Pemetutop»

17. http://nsportal.ru/ ConnanpHast ceTb paOOTHUKOB 00pa30BaHUs

18. http://www.uchportal.ru/ Yuurensckuii moprai
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