«PACCMOTPEHO»
PykoBoautens [LIMO
MOY «I'MUMHA3US No58»
Kpacnukos B.C.

[IpoTokon Ne 1

oT «30» aBrycra 2023 1.

«COI''TACOBAHO»
3aMecTUTeNh JUPEKTOpa TI0
YBP MOY «'MMHA3UA
No58»»

N.II. ITonoRa

«30» aBrycra 2023 r.

YTBEPXKJAEHO

B coctae OOIT OOO
Jupexrop

MOY «MMHA3USA No58»
Kupumnosa O.1O.

ITpuxaz Ne 196

oT «31» aBrycra 2023 1.

PABOYAS ITPOI'PAMMA

JOOKYMEHT NOANNCAH
BNEKTPOHHOM NOAMNUCHIO

Ceptucukat: 00D5A9CABB11468C8FE816E137E15004E9
Bnapeneu: Kupunnosa Onbra FOpbeBHa
[Heictutenen: ¢ 22.02.2023 go 17.05.2024

yueOHoro npeamera «®@u3uka. Yriay0aéHHbIA YPOBEHb)

cpeaHee o01iee o0pazoBaHue

I'opon Caparos




MNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma 10 (Qu3MKe Ha YpPOBEHb OCHOBHOTO OOIIETro
obpazoBanust MOY « UMHA3U S Ne58y» pazpaboTaHa ¢ MOMOIIBIO KOHCTPYKTOPa
pabounx nporpamm (https://eds00.ru/) B cooTBeTCTBHY C TPEOOBAHUSIMHU:

*@enepanbHoro 3akoHa or 29.12.2012 Ne 273-03 «O6 oOpazoBaHuu B
Poccuiickon @enepauumn»;

o Ipuka3za MunucTepcTBa 00pa3oBanusa U Hayku Poccuiickoit denepanun ot
17 anpens 2012 1. Ne 413 «O6 yTtBepxaeHUH (penepaibHOro rocyJapCTBEHHOTO
00pa30BaTeNbLHOTO CTaHAApTa CPEIHETO O0IIETro 00pa30BaHUMY,

o MpuKaza MuHHCTEpCTBA mpocBelleHuss Poccuiickon @Penepanuu  OT
12.08.2022 Ne 732 «O BHeceHUM U3MEHEHHU B (elepalibHbI TOCY1apCTBEHHBIHI
o0pa3oBaTeNbHbIN CTAHAAPT CPEAHETO 001IEero 00pa30BaHUNY;

o GenepanbHO  0Opa3oBaTENbHOM  MPOrpaMMbl  CPEOHEr0  OOIIEro
oOpa3oBaHUs, YTBEP)KIAEHHOM  mpuka3oM  MUHHUCTEPCTBA  MPOCBEIICHUS
Poccuiickon @enepanuu ot 18 mas 2023 r Ne 371;

eripukaza MunHCcTEpCTBa IpocBemeHnuss Poccuiickor ®enepauuu  OT

22.03.2021 Ne 115 «O6 ytBepxkaenuu [lopsinka opraHuzaiiui U OCYIIECTBICHUS
o0pa30BaTeNbHOM  JAEATENBHOCTH 1O  OCHOBHBIM  0011€00pa30oBaTelIbHBIM
nporpaMMaM — OOpa3oBaTeIbHBIM MpOTrpaMMaM HadallbHOTO OOILEro, OCHOBHOI'O
00111ero U cpeTHero 0011ero 00pa3oBaHus»;

*CII 24.3648-20 «CaHUTapHO-3MUIEMHOJIOTUYECKHE TpPEOOBaHUSI K
OpraHM3alMsIM BOCHUTAHMS W OOYYEHHs, OTIbIXa M O3J0OPOBJICHUS JETEed HU
MOJIOAEKHW», YTBEPKICHHBIX ITOCTAHOBJIEHHEM TIJIABHOI'O CAHMTAPHOIO Bpada OT
28.09.2020 Ne 28;

*CanlluH 1.2.3685-21 «l'urneHnuyeckue HOpPMATUBbI U TPeOOBAHMS K
oOecrieyeHut0 0e30MacHOCTH W (Win) OEe3BpEeIHOCTH [Jsi 4YelloBeKa (haKTOpOB
Cpelbl 0OUTaHU», YTBEPKACHHBIX TIOCTAHOBJICHUEM IJIABHOI'O CAHUTAPHOTO Bpaya
oT 28.01.2021 Ne 2;

«Konnenuuu npenogaBanus pusuku B Poccuiickoit @enepanuu (yTBEpKICHA
pacnopspkenuem IIpaButensctBa Poccniickoit denepanun ot 9 anpenst 2016 r. Ne
637-p);

*y4eOHOTO IJIJaHa OCHOBHOTO obOmiero oOpaszoBanus MOY «[TMIMHA3USA
No58» (B ctpyktype OOIT OOO;

*paboueil nporpammsl Boctiutanusg MOY «I'MMHA3US Ne58» (B cTpykType
OOIT O0O0).

PaGouas mporpamma o npeamery «Pusnka» OpueHTUPOBAHA HA CICAYIOIIHE
LEJIEBbIE TMPUOPUTETH JAYXOBHO-HPABCTBEHHOI'O PAa3BHUTHS, BOCIHUTAHUS U
colaan3aiuu oOydaronuxcs, chopmyiaupoBaHHbie B [Iporpamme BocmuTaHus
MOY «I'MMHA3US Ne58»:



https://edsoo.ru/

- MaxkCUMaJbHOE HCIIOJIb30BAHUE  BOCIHTATEIBHBIX  BO3MOXKHOCTEH
collepkaHusi y4eOHbIX TpeAMeTOB i (GOpPMHpPOBAaHUA Yy OOy4YarOMIMXCS
POCCUICKUX  TPaJMIMOHHBIX JTyXOBHO-HPABCTBEHHBIX U COLMOKYJIHTYPHBIX
IEHHOCTEH, POCCUUCKOIO0 HMCTOPUYECKOTO CO3HAHHSA HA OCHOBE HCTOPUYECKOTO
MPOCBEIICHUSI; TOAOOP COOTBETCTBYIOIIETO COJIEPKAHUS YPOKOB, 3aJaHUM,
BCIIOMOTaTENIbHBIX MaTEPUAJIOB, MPOOJIEMHBIX CUTYaIlul JJI1 00CYXKICHUMH;

- BKJIIOYEHHE YYUTENSIMU B paboune MpOrpaMmbl MO y4EOHBIM IMpeaMeTaM
IIEJICBBIX OPUEHTHUPOB PE3yJbTaTOB BOCHHUTAHHSA, WX Yy4ET B ONpPEICICHUU
BOCITUTATEIHHBIX 3371a4 YPOKOB, 3aHSATUH;

- BKJIIOYCHUE YYUTEISIMH B pabodme MporpaMMbl YYEOHBIX MPEIMETOB,
KypCOB, MOJyJied TEMaTUKH B COOTBETCTBUU C KaJCHAAPHBIM TUTAHOM
BOCITUTATEILHOU pabOTHl THMHA3UY;

- BBIOOpP METO/IOB, METOAMK, TEXHOJOTHI, OKa3bIBAIOIIUX BOCHHUTATEIHLHOE
BO3JICHCTBHE HA TUYHOCTh B COOTBETCTBUU C BOCIIUTATEIBHBIM UCATIOM, LIENBIO U
3aJlayaMyd  BOCIHUTAHUS, II€JIEBBIMU OPUEHTHUPAMHU PE3yJbTaTOB BOCHHUTAHUS;
peann3aluio MPUOPUTETA BOCIIUTAHUS B YICOHOU JESTEIHHOCTH;

- TpUBJCYCHHE BHUMAaHUS OOYy4YalOMUXCA K IEHHOCTHOMY AaCIEKTYy
U3y4aeMbIX Ha ypoKax TMpeIMETOB, SIBIEHUH W COOBITUN, WHUIIMUPOBAHUE
00CYXXJIeHU, BBICKAa3bIBAHUI CBOETO MHEHHsSI, BHIPAOOTKH CBOETr0 JIMYHOCTHOTO
OTHONIEHUS K U3YyYaeMbIM COOBITHSIM, SIBJICHUSIM, JIUIIAM;

- [PUMEHEHHE  WHTEpPaKTUBHBIX (GopM  ydeOHOW  pabOThl  —
WHTEJUICKTYaJIbHBIX, CTUMYJHPYIONIUX T03HABATEIbHYI0 MOTHBAIIMIO, HTPOBBIX
METOJIHK, TUCKYCCHM, TAIOIINX
BO3MOKHOCTH MPUOOPECTH OTBIT BECHUS KOHCTPYKTUBHOTO JWAJIOTA; TPYIIIIOBOM
paboThI, KOTOpash YYHUT CTPOUTH OTHOIIECHWUS U JEHCTBOBaTh B KOMAaHJIE,
CIIOCOOCTBYET pPa3BUTHIO KPUTHYECKOTO MBITIUICHHUS,

- moOyxaeHne oOydaronuuxcsi coOJt0/1aTh HOPMBI TOBEACHHS, IpaBuia
OOIIEHUsI CO CBEPCTHUKAMHU U T[I€laroraMy, COOTBETCTBYIOIIUE  YKIIATy
o01reo0pazoBaTenbHON OpraHu3allnu, YCTaHOBJICHUE u MOJIJIEPKKY
no0poskenaTeabHOM aTMocheps;

- opraHuzamuio medcTBa MOTHUBHUPOBAHHBIX M APYIUPOBAHHBIX
oOy4JarommMxcs HaJl HEYCIEBAOIUMH OJHOKIACCHUKAMH, B TOM YUCJIE C OCOOBIMHU
o0pa3oBaTeIbHBIMA  TOTPEOHOCTSIMH, JAIOIIETO  OOYYaIOMMUMCS  COIHAIBHO
3HAYMMBIH OIBIT COTPYIHHYECTBA U B3aUMHOMN TIOMOIITH;

-  WHWIMUPOBAHWE W TIOJICPKKY HCCICAOBATEILCKOW JEATCIbHOCTH
oOy4JaroIuxcs, MJIAHUPOBAHUE WM BBHIMOJHEHWE WHIWBUIYAIBHBIX M TPYMNIOBBIX
MIPOEKTOB BOCIIUTATEIHHON HAPaBIECHHOCTH.

[Iporpamma 10 (Qu3uke Ha YypoOBHE cpeaHero oomero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOW o0Opa3oBareiapbHON mporpammel, npeactaBieHHbix B @I'OC COO, a
Takke ¢ yuéroM (enepanbHOl pabodeit mporpamMmbl BocnuTaHus U Konuenuu
npenojiaBanus yueobnoro npeamera «dusnka» B 00pa3oBaTEIbHBIX OPraHU3aINAIX



Poccuiickoii ~ denmepanuu,  peamu3yIOMMX  OCHOBHBIE  0Opa3oBaTEIIbHbBIC
MPOTrPaMMBl.

[Tporpamma o u3uke onpeaensieT o0s3aTeIbHOE IPEIMETHOE COICPKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEI0BATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKH y4eOHOTO TpOIlecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYarOIIHUXCH.
[Iporpamma 1o ¢u3uke Aa€T TpencTaBICHUE O IENAX, COACpXKaHWUHU, OOIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro npeameta «Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca (uzukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a1auu MPOPECCUOHAILHON OpPUEHTAITNH, HAIIPaBICHO HAa CO3JaHUE YCIIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaAJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
OOy4YaromMMcsi, KOTOpble HEOOXOMUMBI I MPOJOJDKEHHs 0o0pa3oBaHUs B
OopraHu3anusx NpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHECIIUATBLHOCTSIM.

B nmporpamme 1o (Qusnke ONpenensioTCs IUIAHUPYEMbIE PE3YJIbTaThl
OCBOECHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonénHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOM it pa3padOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYaloluXcs, OCBOUBIIHUX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHus Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIIbHOCTHBIN MOXO/.

[Iporpamma no gpu3MKe BKIIOYALT:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHHS Kypca (U3HKKM Ha yriayOonéHHOM
YPOBHE, B TOM YHUCJI€ MPEAMETHBIE Pe3yJIbTAaThI 110 T0J1aM O0y4YCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojgam o0ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBINA XapakTep U MOXKET OBITh
MCITIOJIb30BaHA YUUTEISAMU (DU3UKHU JUTsI COCTABIICHUSI CBOUX Pab0OYHX MPOTpamM.

[Iporpamma no (u3uke HE CKOBBIBAET TBOPUYECKYIO UHUIIMATUBY YUHUTENICH U
MPEAOCTaBIsICT BO3MOKHOCTH ISl peali3alldd  Pa3JIMUHbIX METOAMYECKUX
MOAXOJ0B K TMpenojaBaHuio (PU3UKU Ha YriayOJIEHHOM YypOBHE IMPH YCIOBUU
COXpaHEeHUs 003aTENBHOM YaCTH COJIEPKaHUS Kypca.

du3rka Kak Hayka O HauOoJsiee OONMX 3aKOHAX MPHUPOBI, BHICTYIMAasl B
KadyecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUI 00 okpyxkaromiem mupe. HHIKoabHBIN Kypc PU3NKN — cUCTEeMOOOpa3youii
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PHU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWU, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir u actpoHomued. Mcmonmb3oBaHME MW AKTHBHOE
NpuMeHEeHUEe (U3NYECKUX 3HAHUM OMNpeNeNuo XapakTep W OypHOE pa3BUTHE



pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTuKd, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIyYe€HHs HOBBIX MaTepHalioB C 3aJaHHBIMU CBOMCTBamu. M3yuenue
($u3MKN BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/1 IO3HAHMSI TIPU BHITIOJIHEHUH UMH YYEOHBIX HCCIIEIOBAaHUM.

B ocHOBY Kypca (u3UKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOI0KEH
psia uaei, KOTopble MOKHO pacCMaTpHUBATh KaK MPUHLHUIIBI €70 MTOCTPOCHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3enoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEWl Marepual Kypca (U3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
(GopMHUpOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTe€pUH, BEILECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanusanys OpeAnonaracT HMCIOJb30BAHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3uKkn Cc pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M 3KOJOTHUYECKUMHU MPOOIEMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc dbuzuku yriyoaEHHOTO YpOBHS
IpEoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTHYECKHIX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHUYECKHE YCTpPOICTBa, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJEp)KaHUsl, TMOCBSMIEHHBIX DKOJOTHYECKUM MpoOeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TEXHUKW M TEXHOJIOTUH, a Takke OOCYKICHUS
npo6JieM pallMOHAIBHOTO IPUPOIOTIONIB30BAHMS U SKOJIOIMUYECKO 0€3011acHOCTH.

OcBoeHue cofepKaHusl MporpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIINAIIAX CHCTEMHO-IEATEIbHOCTHOTO moaxoaa. s ¢usmku peanuzanus 3THX
MPUHIIUATIOB 0a3UpyeTCsl Ha MCIOIh30BAHUH CAMOCTOSITENTFHOTO IKCIIEPUMEHTA KakK
MOCTOSTHHO JieHcTBYyolIero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOIO YYEHMUYECKOTO OSKCIIEPUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YUYEHHUECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyMma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanuzanuu (QU3NYECKOro MpakThkyma. B mnepBoM ciyuae
MPaKTUKYM mpoBoAuTCs 160 B kKoHie 10 u 11 xmaccoB, mbo mocie mepBoro u
BTOPOTO TMOJIYTOAMM B KaXIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3T0
UHTErpanus padOT TPAKTUKyMa B CHUCTEMY JIaOOpaTOPHBIX paboT, KOTOpHIC
MPOBOAATCS B Mpoliecce u3ydeHus paszaena (temsl). Ilpu sTom moa paboramu



MPAKTUKyMa TTOHMUMAETCSI CAMOCTOSITEIbHOE MCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000MEHHOTO BUa O€3 TOMIArOBOM HHCTPYKITUH.

B mporpamme 1o (QusMke cucTeMa yYEHHUYECKOTO DKCIIEPUMEHTa,
7a00paTOpHBIX padOT M MpaKTUKyMa NpEe/ICTaBlieHAa €IUHBIM IepedHeM. Buioop
TEMaTUKH JJI1 3TUX BHUJIOB YYCHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCA
y4acTHUKaMHU 00pa30BaTeIbHOrO MpoIlecca UCXOASl U3 0OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMSI W OCHaIeHus KaOuwHera ¢usuku. [Ipm sToM obecmedmBaeTcs
OBJIaJICHUE OOYYalOIMMHUCS YMEHHUSIMHU TMPOBOJUTH TMPSAMbIE U KOCBEHHBIC
U3MEpPEHHUsI, UCCIEAOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH U IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPETIOKEHHBIX TUIIOTES.

bonpmoe BHUMaHWE yAENSETCS PEHICHUI0 PAaCUETHBIX W KAYECTBEHHBIX
3amad. [Ipu 3TOM A1 pacUETHRIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHON (PU3UUYECKOW MOJIENbIO, MO3BOJISIONINE TPUMEHSThH
W3Y4YCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjena Kypca, TaKk U
WHTETpUPYs MPUMCHEHHE 3HAHUH W3 pa3HBIX pa3aesioB. J[JIs1 KaueCTBEHHBIX 3a/1a4
MIPUOPUTETOM SIBJISIFOTCSL 3aJaHUs Ha OOBSICHCHHE/TPEICKa3aHWe IPOTCKAHUS
(bu3NYeCcKuX SBJIECHUHN U MPOIECCOB B OKPYKAIOUIEH XKU3HH, TpeOyIolIre BbIOOpa
bu3HYeCcKO MOJIEIH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECICUCHUIO Y4eOHOTO IMpolecca Kypc (PU3NKU YrIyOJIEHHOTO
YPOBHS Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus JOKEH U3ydaThCs B YCIOBHSIX
npeaMeTHoro kaOunHera. B kaOuHere QU3MKK JODKHO OBITH HEOOXO0JMMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOTPAMME I10
bu3NKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpauoHHOE 00OpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIUTIOM MUHUMAJIBHOM JOCTAaTOYHOCTH M  OOECNeYMBaeT IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAlUui s
UCCJICMOBAHMUSI  M3y4aeMbIX  SIBIEHUA W  TPOIECCOB, OJMIUPHYECCKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUICCKUX TPUMCHCHHM.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYEHHUYECKUX MPAKTHUYECKUX paldoT
dbopmupyeTCcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M O0ECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJammmxcsa. TeMaTH4ecKue KOMILIEKTHI
Ja00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITh IMOCTPOEHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, & TAKKE KOMITBIOTEPHBIX
WU3MEPUTETFHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMHU TICJIIMH U3y4eHUS (PU3UKHU B 001IeM 00pa30BaHUU SIBJISTFOTCS:



dbopMupoBaHHe UHTEpeca M CTPEeMJICHHS OOYyYaromMXcsi K HaydYHOMY
W3YYEHUIO TPUPOABI, PA3BUTHE HUX HHTEJUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE NO3HaHWs U (popMHpOBaHHE
UCCJIEIOBATENIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3y4YE€HHS OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(GopMupoBaHKE YMEHUIN OOBSCHATH SIBJICHUS C UCIOJb30BaHUEM (DU3UUECKUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GopMUpOBaHKE NPEACTABICHUNH O POAM (U3MKK [ Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyaymen
npo(eCCUOHANIBHON  IEeATENbHOCTH, CBSI3aHHBIX C (U3MKOH, MOATOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTikeHHne 3TUX Ielield 00ecreurnBaeTCsl pPeleHUEM CIEAYIOINX 3a1ad B
npoIliecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEro 00pa3oBaHusI:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISIpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(GbopMHpOBaHUE YMEHHI MPUMEHSATh TEOPETUUECKUE 3HAHUA JJI1 OOBICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAE U JUISI MPUHATHS MPAKTHUYECKUX DPEIICHUN B
IIOBCEHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIEHUs pa3IMYHbIX 3aJad4 C SBHO 3aJaHHOMN
duznyeckoil Moneblo, 3a/1ay, MOJpa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3/IaHUE
bu3nyeckoil MoJenH, aJeKBaTHOW YCJIOBMSIM 3a/ladyd, B TOM YHCIE 3aJa4y
WHKXEHEPHOIO XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB U TPUHUMUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIMSHMS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMH CaMOCTOSITENIbHOTO IUIAHUPOBAHUS M TPOBEICHUS
(Gu3MUEeCKUX OSKCIEPUMEHTOB, aHalM3a MW HUHTEepOpeTanuuu MHGOpMaluH,
OTpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIEAO0BATEIBCKOM,
TBOPYECKOM JICATEIILHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodecCUOHATTBLHON e TEILHOCTH, CBA3aHHOMN
¢ (pUBHKOM.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusuka» Ha YpOBHE CpEAHEro OOLIEero
oOpa3oBaHMsI BBIOMpaeTcss OOYYaAIOUIUMUCS, TIUIAHUPYIOIIUMH TMPOJIOJDKEHHUE
o0pa3oBaHus M0 CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHEro OOIIEro
oOpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HENEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipenymaraempiii B mporpamMme 10 (PU3HMKE TIepedcHb JIAOOPATOPHBIX M
MPAKTUYCCKUX paldOT SBISICTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JEJacT BBIOOD
MpOBeNCHHsT J1a0OPATOPHBIX pPabOT M OMBITOB C YYE€TOM HWHIWBHIYATHHBIX
0COOEHHOCTEH 00yJaroIMXCsl.

COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunbiii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTalIbHAs HayKa o npupoje. HayuHslid MeTo MO3HaHUA U
METO/IbI UCCIIE0OBaHUS (PU3NUECKUX SIBIICHUM.

DOKCHepUMEHT U Teopus B Mpoliecce Mo3HaHus Mpupojsl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3mepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKOBHIE CUCTEMBI).

[TorpemHoct  u3MepeHuit  (usmyeckux  BenuuuH  (abcodroTHas U
OTHOCHUTEJIbHAs).

MonenupoBanue GU3NYECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
aOCOJIFOTHO TBEpPJIOE TEJO, WJealbHAasl KUIKOCThb, WACAIbHBIN Ta3, TOUECUHBIN
3apsan). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIbI €r0 MPUMEHUMOCTH. Pu3nueckas
TEOPHUS.

Ponp u mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI
MHpA, B PAKTUYECKON IEATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3mepenue cuiibl TOKa W HANPSOKEHUST B IEMU TMOCTOSHHOTO TOKa MPH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX IPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi adboparopueit mo ¢usuke. [Ipumepsl nsmMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Pagnyc-BekTop MaTepuasbHOM TOYKH, €ro MPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.



[lepemenienne, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUabHOW TOYKH, UX MPOEKIUHM HAa OCH CUCTEMbl KOOPAUHAT.
CrnoxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MAaTEpUATIHLHON TOUYKH OT BPEMEHU U UX
rpadukm.

CBoOomHOe mMmajieHre. YCKOopeHue CBOOOMHOTO mTajacHms. JIBWKeHHE Tena,
OpOIIEHHOr0 TOJ YTIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.

KpuBonuneitnoe  aBuxkeHue. JIBukeHue  MarepuasbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KaCaTENbHOE (TAHMEHUUAIBLHOE) U MOJHOE
YCKOPEHHUE MaTepUaIbHON TOUKH.

TexHu4ecKue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CHUIAOMETP,
JBIDKCHUE CHApsJIOB, LICMHBIC, IIeCTepEHUAThIe U PpEeMEHHBIE TIEepeaayd,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

CrocoObI ucclief0BaHUs ABKEHUN.

WnmrocTpanus npeaenbHOro nepexoia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue TBUKEHUMN C UCTIOJIH30BAaHUEM MEXAHU3MOB.

[TameHne Ten B BO3yX€ U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpagienue CKOpoCTH P ABUKEHUU 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

N3yyeHne HepaBHOMEPHOTO JIBHXKEHHSI C 1I€JIbIO OINpPEAENICHUs] MTHOBEHHOM
CKOPOCTH.

N3mepeHre ycKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUU
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOM TA0OPATOPHH).



W3yyenne nBWXEHHWS Tena, OpOIIEHHOTO TOpu30HTanNbHO. I[IpoBepka
TUIIOTE3bl O TMPSIMOM MPONOPUMOHAIBHOM 3aBUCHUMOCTH MEXAY JIaTIbHOCTHIO
MOJIETA U HAYAJIbHOU CKOPOCTHIO TENA.

W3ydeHne IBHKEHHUS Tella N0 OKPY>KHOCTH C TOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH MEpHoJia OOpalleHus KOHMYECKOro MasiTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

ITepBbiii 3ak0H HproToHa. MHepumanbHble cUCTEMBbl OTcuéTa. [IpuHUMAN
oTHOocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeescHue,
IPUMEDBI).

Macca Tena. Cuia. [IpuHUuun cynepro3uiny CuJl.

Bropoii 3akoH HproTOHA 1151 MaTepraibHON TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHMPHOTO TATOTCHUS. OKBUBAJICHTHOCTh T'PABUTAIMOHHON W
WHEPTHOM MAaCCBI.

Cuna TskecTd. 3aBUCHUMOCTH YCKOPEHHUSI CBOOOJHOTO MAJEHUS OT BBICOTHI
HAJ] TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyueckod IMHPOTHL. JIBUKEHUE
HEOECHBIX TEJ U UX CYTHUKOB. 3akoHbl Kerepa. [lepBas kocmMudeckas CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TPEHHsI CKOJBXKEHHUS M Cujia TPEHUs
nokosi. Koadduiment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Tejla B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHH4eCcKkre YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jemoncmpayuu.

HaOnronenue nBHXKEHUS TEJl B MHEPIIMATBHBIX U HEMHEPIIUATIBHBIX CUCTEMaX
OTCUETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kayenne naByX UWIMHAPOB WM IIAPOB PA3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHME  PaABHOJACHCTBYIOLIECH  MOPWIOKEHHBIX K TeIy CHI C
MPOM3BEICHUEM MACChI T€JIa Ha €r0 YCKOPEHNE B MHEPIIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHHKAIOIINUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mepenune Mmacc no B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U TAJICHUH.



[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne paBHOJAEHCTBYIONIEH CUJI TP JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THIIOTE3bI O HE3aBUCUMOCTH BPEMEHHM JBWIKEHHUS Opycka IIo
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAacCHhl.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE H
PE3UHOBOM 00pasiie, OT X AehopMariui.

W3ydeHne NBUKEHHUS CHUCTEMBI TEJ, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON Yepe3
NETKui OJIOK.

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

HccnenoBanue nBrkeHHs: Opycka MO0 HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
K03 PUIIMEHTOM TPEHUSI.

N3ydenne nBMKEHUS IPy3a HA Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOe Teno. [locTymarensHOoe W BpallaTeIbHOE JBUKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbI OTHOCHUTEIBbHO OCH BpamleHus. [lnedo cuisl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

Y cioBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECChl: KPOHIITEHH,
CTPOUTEINbHBIN KpaH, pelI€TYaThle KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsI paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILICHUA.

KoHcTpynpoBaHHne KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydyeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIErO TIOIIAAb OTIOPHI.

Tema 4. 3axkonvl coxpanenusn é mexaHuke.

NMmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHBIX TOYEK. LleHTp macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbe CUITbI M UBMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.



MoMeHT umnynbca MaTepHalbHOW TOYKM. lIpencraBieHne o coxpaHEeHHH
MOMEHTA UMITyJIbCAa B IEHTPAJIbHBIX MOJIAX.

PaGora cunbl Ha MajoM M Ha KOHEYHOM IMepemenieHuu. [ 'padudeckoe
npeJcTaBiIeHUE pabOThl CUITBI.

MoUTHOCTb CUIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUKH.

[loTeHManbHble W HENOTCHIMAJbHbIE CWIBL. lloTeHIManbHAsT 3HEprus.
[ToreHunanbHast sHEprus ynpyro aepopmupoBaHHOW NpykuHbl. [loTeHIManbHasA
DHEPrUs Telna B OJHOPOJHOM TIpaBUTALMOHHOM Ione. IloTeHnuanbHas 3HEprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO Iapa (BHyTpH M BHeE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBsi3p pabOThl HEMOTEHUHUAIBHBIX CHJI C HW3MEHEHHUEM MEXaHUYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenne bepHymu s MACATBbHOM KUAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckne yCcTpoucTBa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NHUCTOJET, TUPOCKON, (UrypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

HN3mepeHne MOITHOCTH CHUJTBI.

M3MeHeHue 3Hepruu Tela MpU COBEPIIEHNUU PabOTHI.

B3anmHbIe TNpeBpalieHWs] KMHETHYECKOM M IMOTEHUHAIBHOM JHEPTrUW IIPHU
JEWCTBUY HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3mepeHne nMimyJiibea Tejia o TOpMO3HOMY IYTH.

W3mepenrie cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWIISI U MOIIHOCTH
CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY IYTH.

CpaBHEeHHE W3MEHEHHUS MOTEHUUATbHON SHEPTUU NPYKUHBI C paObOTON CHUJIBI
TPEHUs.

Omnpenenenve paOOTHl CHIIBI TPEHUS NPU JIBWKEHUHM Teja MO HAKJIOHHON
IIJIOCKOCTH.



Pasznen 3. MousekyisipHas pu3MKa 4 TEPMOIMHAMUKA.

Tema 1. Ocho6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlL.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsIpHO-KMHeTnYeckod Tteopun (MKT), ux
onbiTHOe oOocHOBanue. Juddysus. bpoyHoBckoe nBHXKeHHE. XapakTep
JBW)KCHUSI M B3aMMOJICHCTBUSI YACTHUI] BeElIeCTBA. MoJenu CTpOEHHs Ta3oB,
KUIKOCTEH M TBEPABIX TE€N M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX
Mozeneil. Macca u  pasmepbl Mosekyn (atomoB). KomuuecTBo BeriecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mepenus. Illkama
temneparyp Llenbcus.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU: YACTHULIBI
rasza JIBHXKYTCSl XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temriepatypa (mkaina temneparyp Kenbsuna). 3akon Jlanbrona. M3omponeccsl B
UJCabHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BewllecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DHEPrueu
NOCTYNaTEIbHOTO TEIJIOBOTO ABM)KEHHUS MOJIEKYJl MJI€albHOIO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOpUU UACATIbHOTO rasa).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KMHETUYECKOW dHEPTUEN MMOCTYNATEIbHOIO TEIIOBOTO ABMKEHHUS €€ YaCTHULL.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
0apoMeTp, MoTy4eHre HaHOMAaTEPHAJIOB.

Jemoncmpayuu.

Mopenu nBUKEHNs YaCTHL] BEIIECTBA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JTBUKECHHUSL.

Juddy3us sKkuIKoCcTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu KpucTamIm4ecKuX pemeEToK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOTHOM BOJOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAHO MCIOJIb30BAHUE
1 poBoit 1aboparopun).

M3ydeHne n30X0pHOro mnporecca.

N3yuyenue nzobapHoro npoiecca.



[IpoBepka ypaBHEHHUS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (TJl) cucrema. 3amaHue BHEMIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHellHHe 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHHE 3HAYEHUSI BEIUYMH, OMHCHIBAIOIINX
€€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano tepmoauHamukd. (CaMonpou3BOibHAs — peslaKcarus
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBUS NPUMEHUMOCTH 3TOM MOJENN: HU3KAas KOHIIEHTPALUs YacTHUL, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue AJi1 BHYTPEHHEH YHEPIrUr OJHOATOMHOIO HJI€AIbHOTO
rasa.

KBazucrarnueckne U HECTaTUYECKHUE MTPOLIECCHI.

DneMeHTapHas paboTa B TepMOJuHaAMUKe. Boruncienne paboTel o rpaguky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUS  BHYTPEHHEW  3HEpPruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KonBekuus,
TEIJIONPOBOJAHOCTD, U3ITy4YECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenbHas TEIUIOTa CTrOpaHus
toruBa. Pacuér KoauuecTBa TemaoThl mpu Teruionepenade. I[lonstue 00
aauabaTHOM IIpoIriecce.

IlepBbiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsist »dHeprus. KommuectBo
TEIJIOTBI W paboTa Kak  MeEpbl  HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMUKH JUII PAaBHOBECHBIX IIPOLECCOB: 4Yepes
33JJTaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM JUJII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tejia K 0oJjiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOIHBIX MTPOIIECCOB.

[TpuHumme! gercTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHUE OKPYKAKOIIEH CPe.Ibl.

TexHu4ecKue yCTpOMCTBAa M TEXHOJIOTMYECKUE IPOLIECCHI: XOJIOAWIBHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJIy4YEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJOB C



UCIOJIb30BaHUEM TEIIOBOTO HACcOCa, yTHIIM3AIHs OMOOPTaHUYECKOTO TOTIUBA IS
BBIPA0OTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTUU.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nyuiHoe orauso.

CpaBHeHUE yACNbHBIX TETUNIOEMKOCTEHN BEILIECTB.

CriocoObl M3MEHEHHUS BHYTPEHHEH YHEPTUU.

HccnenoBanue anquabaTHOrO Mpolecca.

KomnbroTepHbie MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBA3M DHEPTHH MEXMOJIEKYJSIPHOTO B3aUMOJECHCTBUS M
TEeMIEPATypPhbl KUTICHUS KUTKOCTEH.

Tema 3. Azpecamnibie cocmoanus éewyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHUs.

HacblllleHHBIE ¥ HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUSI HACBIIIEHHOTO I1apa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTH
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOMIUS CBOMCTB
kpuctaiuioB. [lmaBieHne W Kpuctaimm3anus. YJIeJdbHas TEIUIOTA IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacmvpeHre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK IPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOe HaTspKeHHE. Ko3(phUIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kanunnsipasie siBnenus. JlaBieHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE TMPOILIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpauuu.



TernmoBoe pacmMpeHue.

CBoiicTBa HACBIIIEHHBIX NAPOB.

Kunenune. Kunenue npu noHM>KEHHOM JTABJICHUH.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.

KanwnsipHsle sBIE€HHUS.

Mopenu HEHbBFOTOHOBCKOM KHUJIKOCTH.

CriocoObl U3MepeHus BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmanuii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUs JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIICHHBIX IIAPOB.

N3mepenre aOCOIOTHOM BIAXXHOCTH BO3JyXa M OIICHKA MacChl MapoB B
IIOMEILECHUH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue monyns FOHra.

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

Paznen 4. JDiaekTpoauHaAMMKA.

Tema 1. Inekmpuueckoe no.e.

OJNeKTpu3aluss Tel U €€ MpOSBICHMS. JJNEKTpUUYECKUU 3apsan. /IBa Buma
ANEKTPUUECKUX 3apsnoB. [IpOBOOHUKH, JUANEKTPUKKA U  MHOJYNPOBOAHUKU.
DOneMEeHTapHbId JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHHUS AIIEKTPUYECKOTrO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

Dnektpudeckoe noJie. Ero nelicTBre Ha SIEKTPUYECKUE 3apsibl.

HanpsokéaHocth  anekTpuueckoro  mosia.  [IpoOuwiid  3apsa.  Jluauwu
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs1. OJHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMaNBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NOTEHLHAIOB U
HanpspbkeHue. [loteHnumanbHass sHeprus 3apsia B IJIEKTPOCTATUYECKOM TOJIE.
[ToTeHUMaN 3MEKTPOCTATUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIMAIOB ISl  JIEKTPOCTATUYECKOTO MOl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.



[Tone Ttoweunoro 3apsima. [lome paBHOMepHO 3apspkeHHO# cdepnl. [lome
pPaBHOMEPHO 3apsHKEHHOro Mo 00béMy miapa. [losme paBHOMEpPHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JMHUI HANpsKEHHOCTH 3TUX MOJEH H
SKBUITOTEHIUAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B AJIIEKTPOCTATUYECKOM IOJIE. Y CIOBUE PABHOBECHS 3apsI0B.

JIMDNEeKTpUKM B 3JIEKTPOCTATHYECKOM  TIOJIE. Jlusnexktpruyeckas
IIPOHUIIAEMOCTH BEIIECTBA.

Konnencatop. DIeKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE cCoeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHHE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>keHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TOJIE.

TexHU4ecKHue YCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: 3JIEKTPOCKOIL,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JEKTPOIpUOOpOB,
KOHJIeHcaTophbl, reHepatop Ban ae ['paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHIKUII IEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEeKTpUYECKOE T0JIE ABYX 3apsSKEHHBIX IIIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSKEHHOTO KOHJIEHCAaTopa.

3apsiaKa U pa3psika KOHJIEHCAaTOopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

OneHka cuil B3aMMOJICHCTBHS 3apsHKEHHBIX Tell.

HabGnrogenue npeBpalleHus SHEPTUH 3apsHKEHHOTO0 KOHAEHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3yueHne npoTekaHus TOKa B LIETIH, COAEpKAaIIeil KOHJEHCATOP.

Pacnpenenenune pa3HOCTH NOTEHIMAJIOB (HampsKEeHUs ) npu
MOCJIEA0BATEIBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue pa3psa KOHAEHCATOPa YePe3 pe3UCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuil mok.

Cuia toka. [TocTosIHHBIN TOK.



VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKa. MCTOYHUKH
toka. Hanmpsoxenue U u DJ1C &.

3akon Oma Jig y4acTka IeMu.

DIIEKTPUYECKOE COIIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOTO MPOBOJHMKA OT €ro JJWHBI M IUIOIIAJA IMONEPEYHOTO CEUCHHS.
Y nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[locnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBIE¢HHBIX AekTpruueckux nenei. [IpaBuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIeHna.

MONIIHOCTE 3JIEKTPUYECKOrO0 TOKA. TemioBass MOIIHOCTb, BbIIEseMas Ha
pe3ucTope.

OJIC u BHyYTpEeHHEe CONPOTHBJIECHHUE HMCTOYHHMKAa TokKa. 3akoH Owma s
MOJTHOM  (3aMKHYTOM) DJJICKTPUYECKOM Iernmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KonpgeHcarop B 11ernu noCTOSSHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: aMIIEpMETP,
BOJIETMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA OT HANpSDKEHUS IS PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS HMWIMHAPUYECKUX HPOBOJAHUKOB OT JJIMHBI,
IJIOIIA/IA TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coenHeHnst UICTOYHUKOB Toka, JJ1C GaTtapeii.

HccenmenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAMU HCTOYHHKA TOKA
OT CUJIbI TOKA B ICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsKEHUS Ui JIAMIIbI
HaKaJIMBaHMUS.

YBenuueHue npejiesia u3MepeHus amnepMerpa (BoJabTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumMoctd J/]C ranbBaHUYECKOrO 3JEMEHTa OT BPEMEHHU
IIPU KOPOTKOM 3aMbIKaHUH.



HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY IMOJIIOCAMH MCTOYHHKA TOKa
OT CHJIbI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJE3HONM MOLITHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3nuunbix cpeodax.

OnexkTpuyeckas NPOBOAUMOCTb  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAS
IPOBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHBIICHHUS METAJJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpOBOTHUKMY. Cob6cTBeHHas U MpUMECHast MIPOBOJAUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onexrtponn3. 3akoHbl Dapanes 1 3IEKTPOoIn3a.

OnexTpudyecknid TOK B ra3ax. CaMOCTOATENBbHBIA M HECAMOCTOSTEIBHBIN
paspsan. PaznmuuHpie TUIIBI CaMOCTOSTENBHOTO pa3psaa. Monxus. [lma3ma.

TexHuyeckrue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHUE: Tra30paspsiaHble
JaMIlbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJIyIPOBOJHUKOBBIE IPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITIJIABKA JIIOMUHUSA, SJIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.

CpaBHeHHE MPOBOIMMOCTH METAJJIOB U NOJYIPOBOJHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD TNO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HaoGmronenne amexTpoimsa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIIEHHUS  TE€PMOpE3UCTOpa  OT
TEMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,



ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM)).

MexnpeaMeTHble CBSI3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YUETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnvle nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
NnO3HAHUA: SBIICHUE, HAY4YHbIH (aKkT, TUIOTe3a, (pU3MUecKas BEIUYUHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKUUS,
napabona, runepOona, ux rpaQuKy U CBOWCTBA. TpuUroHOMeTpHueckue (GpyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopbl ¥ X MPOEKIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Bbuonozua: mexanuueckoe ABUKEHUE B KUBOW npupone, auddysusi, ocMoc,
TEIJI000OMEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAlOLEH Cpe.bl,
yTHIH3anuss OHMOOPraHMYECKOro TOIUIMBA ISl  BBIPAOOTKH  «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumua: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpPHAs Macca, IMOJIYyYEHUE HaHOMATEpHAJIOB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAs JUCCOLMAIMS, TaJbBaHUKA, HIEKTPOHHAS
MUKPOCKOITHS.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JIBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCMOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET U JPYTrHE), ABUTATENIb BHYTPEHHETO
cropanusi, mapoBasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpPUOOPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKA.
Tema 4. Maznummnoe nosne.



B3aumoieiicTBUEe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MaruutHoe mnone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMn cyneprno3unuu
MArHUTHBIX NOJIEH. JIMHUM MarHUTHOW MHYKIIWH.

MarauTHoe 1oJie IpPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cunia Amnepa, €€ HanpaBJI€HHUE U MOJTYJIb.

Cuia Jlopenua, €€ HanpaBiIeHUE U MOJYJIb. JIBUXKEHUE 3apsSKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHoM moJje. Pabota cuibl Jlopena.

MarunutHoe nose B BeuiectBe. @eppOMarHeTUKH, Napa- U JUaMarHeTUKU.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKUE IIPOLIECCH: MPUMEHEHHE

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEIHN DJIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

KaptiHa  7OuHHMA  WHAYKOMM ~ MAarHATHOTO — TOJSL  [OJIOCOBOTO U
MOJAKOBOOOPA3HOT0 MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHUN MarHuTHOM MHIYKIMH TOJI JIJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBrEe 1BYX IPOBOJITHUKOB C TOKOM.

Cunia Ammnepa.

[eiictBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUKEHUs My4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEIBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3kcnepumenm, 1abopamopnsie padomasl, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBONUCTB PeppOMArHETUKOB.

HccnenoBanue AeCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

OnpenerneHne MAarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUJIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKYu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOM
uaaykuuu. OJIC wHAyKUMU. 3aKOH 3JIEKTpOMarHUTHOW uHAykKiuu Dapanes.
Buxpeoe anexkrpuueckoe noie. Toku Dyko.

OJIC wHAyKUMH B TPOBOJHUKE, ABMIXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HWHAYKTUBHOCTH B ILI€NM MOCTOSIHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOUHAYKIINH.



DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHuyeckre yCTpPONCTBA M TEXHOJOTMYECKUE MPOIECChl: MHAYKIIMOHHAS
M€Yb, COJICHOU/, 3aIIUTa OT JICKTPU3ALMH TEJ MPU ABUKEHUHU B MATHUTHOM MOJIE
3emun.

Hemoncmpauuu.

HaOmnroienue siBneHus 3JeKTPOMarHUTHOW HHAYKIUU.

UccnenoBanne 3aBucumMocTd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3apucumMoctd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue sIBICHUS JIEKTPOMArHUTHON MHIAYKIIUHU.

OnpeneneHne MHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znen 5. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEpruu). BeiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBs3b aMIUITUTYIbI KOJEOAHUN HMCXOTHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarouux kKoiebanusx. BeiHyx)aeHHbIe KoeOanus. Pezonanc.
Pe3zonancHas kpuBas. BnusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIE€OQHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUS.



Habmroienne He3aBUCMMOCTH MEepHo/ia MallbIX KoueOaHuil rpy3a Ha HUTU OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyXaromux KoJIeOaHUi U 3aBUCUMOCTH TEPHO/ia CBOOOIHBIX
KoJ1e0aHUM OT CONPOTUBIICHUS.

HccnenoBanue KojaeOaHWN Tpy3a HA MACCUBHOM MpYyKUMHE C IEJIbIO
dbopMupOBaHUA MTPEICTABICHHUM 00 WCAIbHON MOJENN PY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHMs S3HEPTUU IPH KOJICOaHUIX rpy3a Ha MPYKUHE.

HccnenoBaHue BbIHYKIECHHBIX KOJICOaHUM.

Habmtoienue pe3onasca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTSAHOTO W MPYXKHHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0/I€ KoJIeOaHU Ha yIIpyroMm MojBece.

M3yyeHue NBUKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B IPYKUHHOM MAasTHHKE.

HccnenoBanre yObIBaHUS aMIUIUTY/bI 3aTyXaOMKUX KOJIEOAHUI.

HccnenoBanre BoIHYXICHHBIX KOJIEOAHUIA.

Tema 2. dnexmpomazHumHnuole Ko1ebanus.

Konebatenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KoJIeOaHUS B
ujeanbHOM Kosie0aTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHMs SHEPTUH B HJI€aTbHOM KOJIE0aTEIbHOM KOHTYPE.

3aryxaromme JIEKTPOMAarHUTHBIE Kosie0aHusl. BbIHyX1eHHBIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTE TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS MpU Pa3IMYHON (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycoulanbHbli TIEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENU CUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepeaadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE 3JeKTpo3Hepruu. Kynbrypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIIEKTPUUYECKUIM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Hemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.



3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHHUHM OT UHAYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXalOIUX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOopa.

By IeHHbIE CHHYCOUIATbHBIE KOJICOaHMS.

Pesucrop, karymka MHIYKTUBHOCTH M KOHAEHCATOP B LENU NEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAUMHEHUH PE3UCTOpa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y CcTpoHCTBO M IPHUHIIKI IEUCTBHS TpaHc(opmaTopa.

Mopens TMHUYN IEKTPONEPEAAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

Nzyuenue tpanchopmaropa.

HccenmenoBanne MEpEMEHHOTO TOKA 4Yepe3 ITOCIEAOBATEIbHO COCIWHEHHBIE
KOHJICHCATOP, KATYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 6O0JIHDI.

Mexanndeckue BOJIHBI, YCIOBHA HUX pacnpocTtpaHeHus. llomepeunsie wu
IIPONOJBbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWsT W JUIMHA BOJIHBL.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, NpelIoMIIeHHE, MUHTepPEpeHLUs U
nudpaxims.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymOBOE€ 3arpsi3HEHUE OKPYKAKOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaXXEHUE,  IPEIOMIICHUE,
noJisipu3aiys, uHTepdepeHuns u qudpakums.

[[Ixana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHuEe 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHLIMIIBI paguOCBA3U U TeneBUACHUA. Paqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyecknue yCTpPOWCTBA M IMPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenepon, CBU-nieusb,
yJIBTPAa3BYKOBasl TUATHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OOpazoBaHue 1 pacpOCTpaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Komne0Gmromeecs Te10 Kak UCTOYHUK 3BYKa.



3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HaOmnronenue oTpakeHus U IpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepenninu u qudpakiini MEXaHUIECKAX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOM H
YacTOTOM KOJIEOaHMIA.

HccnenoBanne  CBOMCTB  AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Oo6napy:xeHue nHGPaKpacHOro U yiIbTPaPuoIeTOBOrO U3TyUEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, nPpAKMUKYM.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacupocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHui B
10ckoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. OTHOCUTENBHBIN MMOKA3aTeb NpesIoMIIeHHs . [10CTOSHCTBO 4acTOTHI
CBETA M COOTHOLICHHE [UJIMH BOJIH NPHU NEPEXOJEC MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully pasjielia IByX ONTHYECKUX CPE.

Xon nyueit B mpusme. ducnepcusi cBera. CloxkHBIA cocTaB 0€Ioro CBeTa.
IBer.

[lonmHoe BHyTpeHHEE OoTpaxkeHue. [IpenenpHbIil yroyl MOJIHOrO BHYTPEHHETO
OTPAKECHMUS.

ColOuparomue U pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUE M ONTHYeCKas Cujla TOHKOW JIMH3BL. 3aBUCUMOCTH (DOKYCHOTO
pacCTOSIHUSI TOHKON CepUyYecKor JUH3BI OT €€ T€OMETPUM U OTHOCUTEIHLHOIO
MTOKA3aTeIIs MPETOMIICHUSL.

dopmysia TOHKOM JIMH3bL. Y BETMUEHHE, 1aBAEMOE JIMH301.

Xoa nyda, MPOLIECANIETO JWH3Y IOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
omtuueckorr ocu. IlocTpoenne wu300pakKeHU TOYKM W OTpE3Ka MPSIMOM B
cOOMpAIOIIUX U PACCEUBAIOIIMX JIUH3AX U UX CUCTEMAX.

OnTtuueckue mpubopbl. Paszpemaromias crmocoOHOCTh. [71a3 Kak onTuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HWCTOYHUKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB M MHHHUMYMOB B HHTepQEpeHIIMOHHON



KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIlacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cera. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
IJIAaBHBIX ~MaKCUMyMOB TIpU TMaJE€HUUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUQPPAKIUOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
HEPUCKOII, (oToanmapaT, MUKPOCKOI, NMPOEKIUOHHBIN ammapar, NpOCBETIECHUE
OITUKH, BOJIOKOHHAsI ONTHKA, TU(PpaKIIMOHHAs pelIETKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIIEHUs CBETA.

HabiroieHue noaHoro BHyTpEHHETo OTpakeHusl. Mojiesib CBETOBOIA.

HccnenoBaHue XO0Ja CBETOBBIX IIYYKOB 4Ye€pe3 IUIOCKONAPALIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Moaenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6monenue nntepdepennu cBera.

HabmroieHue 1BETOB TOHKUX IIJIEHOK.

HaOnronenune nudpakiuu ceera.

N3yuyenue nuppakinoOHHON pEeETKY.

Habmonenue nudpakiinoHHOTO CEKTpa.

HabGmronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBera.

[IpumMeHeHune noIApoUa0B sl U3YUYECHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

M3mepeHune rnokasaTessi peJoMIIEHHs CTEKIIA.

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

N3mepenrie POKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomy4yenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3€pKaJia U JIMH3BI.

[Tosryuenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CHCTEM.

Hab6monenue nudpakiuu, nHTEpPEpEeHIINN U MOJSIpU3aLUU CBETA.

N3yyeHue nosspusaiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3ydenne naTepdepeHInm Ja3epHoro U3IyuyeHus Ha IByX LIEIIsX.

HabGmronenune nucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKIIMOHHOTO CIIEKTPA.

N3mepenue IuHbI CBETOBOW BOJIHBI.



[Tomy4yenune criekTpa U3IMy4eHHUsS] CBETOIMOMA TMPU MOMOIIN AUPPAKITMOHHOM
PELIETKU.

Pa3znes 6. OcHOBBI cieiHAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.

['paHunibl  OPUMEHUMOCTH  Kjaccudeckol  mexaHuku.  [locTynaTsl
CHEIUaTbHOU TEOPUH OTHOCUTEIILHOCTH.

[IpoctpancTBeHHO-BpeMeHHOH  mHTepBasl.  [IpeoOpasoBanus  Jlopenna.
VYcnoBue npuunHHOCTU. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKpPAILICHUE JITTUHBI.

DHEPrusi U UMITYJIbC PEIATHBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
MTOKOS.

TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKUE MPOIECChl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETH 3aPSIKEHHBIX YaCTHLL.

YyeHn4ecKkuil IKCIIEPUMEHT, JIa00paTOpHbIE PaObOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPrUU  PEIATUBUCTCKUX 4acTUI] (IO
(doTorpadgusiM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii Oyaiusm.

PaBHOBEeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHEe aOCOIIOTHO YEPHOTO Tena).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

@DOoTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onwitel A. I'. CroneroBa. 3akonsl porodddekra. YpaBHeHHe
OunmreiHa 1 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOHIAOIIYI0 W aOCOJIIOTHO OTpaXkarollylo moBepxHocTh). OmbiTel II. H.
JleOenena.

BousiHOBBIE cBOMCTBaA yacTull. Bosnbl ae bpouns. JlnuHa BoaHbl ne bpoitis u
pasMepbl 00JacTH JIOKAIM3AIMU JABWXKYyIeWcs dactuibl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nzmeperuii B Mukpomupe. COOTHOUIEHUSI HEONPENEIEHHOCTEN
['eitzendepra.

TexHuueckne yCTpOWCTBA M TEXHOJOTHYECKHUE ITPOLIECCHI: CHEKTPOMETD,
dboTosnemeHT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®o1orh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJIEHUS  MOJYHNPOBOAHUKOB  OT
OCBEIIIEHHOCTH.



Ceeroauop.

Conneynast OaTtapes.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

Hccnenosanue Gporope3ucropa.

N3mepenune nocrosiHHoi [Inanka Ha ocHOBe uccienoBanus Gporodddekra.

HccenenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANOL OT HANPSIKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEOOBAHHUIO CTPOEHUS aTtoMma. IlnaHerapHas Mozenb aToMma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u nornonieHre (pOTOHOB MpHU MEPExojie aTomMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.

Bunpl cniexktpoB. CiekTp ypoBHEN SHEPTUU aToOMa BOJIOPO/IA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHudeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: CIEKTPaJIbHbBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habronenue TMHEHYaThIX CIIEKTPOB.

Y cTpoicTBO U JEHCTBUE CYETUYMKA HOHU3UPYIOIIUX YaCTHL.

Onpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

Habronenue TMHeHyaToro CrexTpa.

HccnenoBanue cnekTpa pa3peKEHHOI0 aTOMapHOTO BOJAOPOJA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomMHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnast mogens snpa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. U3otonsl.

PanunoaktuBHOCTE. Anbda-pacnan. DJNEKTPOHHBIM M TO3WTPOHHBIN OeTa-
pacran. ['amma-n3nydeHue.

3aKOH paJMOAKTUBHOIO pacraaa. PaauroakTWBHBIE HW30TONBI B MPUPOJE.
CBoNCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHE paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrectBeHHbIi PoH n3nydenus. Jlozumerpusi.

DHeprus CBS3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [enenue u cuntes saep. Aaepueie peaktopsl. [Ipobremsl
YOPaBISEMOr0 TEPMOSIAEPHOTO CHHTE3a. ODKOJOTHYECKUE aCIEeKThl pPa3BUTHUS
AIEPHON YHEPTETUKHU.

Metozsl perucTpalyy U UCCIIEI0BAHUS DJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbBIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtangapTHoN Moaenu. KBapk-TirooHHAas MOAENb apOHOB.



®uzuka 3a npenenamu CrangapTHo mozaenu. TéMmHas Marepus U TEMHas
SHEprusl.

EnuncTBO pu3myeckoil KapTHHBI MUDA.

TexHuyeckne yCcTpoicTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sepHbI  peakTop, TEPMOSICPHBIM peakTop, aTromMHas OomoOa,
MarHUTHO-PE30HAHCHAs TOMOTpadusl.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIOJIb30BAaHUEM JI03UMETPA.

N3y4yenue normoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPUZUKH.

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU JIE OOBACHEHHS] TMPHUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metonbl acTpOHOMUYECKHUX HCCAeAOBaHUNA. (COBPEMEHHBIE ONTHUYECKUE
TEJIECKOIbI, PAAUOTEIIECKOIIbI, BHEATMOC(EpHasi aCTPOHOMUSL.

Bupa 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Counnue. ConmHeuHast akTUBHOCTb. McTounuk sHeprun ConHIa U 3BE3I.

3BE3/BI, UX OCHOBHBIC XapaKTEPUCTUKHU. /J[MarpaMma «CIEKTpaJIbHbIN KJIACC —
CBETHUMOCTBY». 3BE3/bl IJIABHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne m aBmxkeHue CoyHUA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0beranue rajiakTuk.
Teopust bonpmoro B3peiBa. PenmMKTOBOE M3ITydEHHE.

Macumrabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaOmronenus 3BE3mHOr0 HebGa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUIIOKEHUHN JJIsI ONPEICSICHHs TTOJI0KEeHHUST HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEepHOro MOJIyIIapusi U SIPKUE
3BE3/bI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUJICHUU.



Pu3nyecKuil MPaKTUKYM.

Crioco0bl n3MepeHus: GU3NYECKUX BETUYMH C UCIOJIB30BAHUEM aHAIOTOBBIX
U IU(GPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIEAOBAaHUUA  3aBUCHMOCTEU
buznyecKux BEIMYWH, MPOBEpPKa MPEAJOKEHHBIX THIOTE3 (BBIOOpP U3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
Jab0paTopHbIE pabOThI, MPAKTUKYM).

O60o01maronee NOBTOPEHUE.

OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekymsipHas pu3nKa U TEPMOJUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHBD, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
¢duznka», «JIEMEHTbl aCTPOHOMUHU U aCTPOPUZUKI.

Ponr ¢usuku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUYEHUE OMMCATEIBHOM,
CUCTEMATU3UPYIONIEH,  OOBSICHUTEIIBHOW M MPOTHOCTHUYECKOW  (DyHKIIMIA
buznyeckoil Teopuu, posib GU3NYECKON TEOPUH B (POPMUPOBAHUU NIPEICTABICHUM
0 (u3NUYECKOW KapTHHE MHUPA, MECTO (PU3UUYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yraoyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTUKH, OMOJIOTHH, XUMHUU, T€OrpaQuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusnyueckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpEHHE,
MOTPEUTHOCTH U3MEPEHH, U3MEPUTEIbHBIE MPUOOPHI, U POBas 1ad0paTOPHSL.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUTrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJE€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GYyHKIUNA. [Ipu3Haku TOMOOMS TPEYrOIHLHUKOB,
oTmpeiesIeHUE TUIOMIAIU TIOCKUX (GUryp u o0bEMa Tel.

Buonocua: >nektpuyeckue SBICHUS B JKUMBOW MpUpoLe, KoJsieOaTelbHbIE
JBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PHUCKHM TPH MPOU3BOJCTBE
AIIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOUIEH  cpensl,
yJIBTPa3ByKOBasi JHArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIEHUS B JKUBOU
npUpoe.



Xumusa: CTpOCHUE aTOMOB U MOJIEKYJ, KPUCTAJIIMYECKAsA CTPYKTypa TBEPABIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHau3.

T'eocpaghusa: wmarHuTHbIE MOJIOCA 3€MIIM, 3K MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHUE TOCTOSHHBIX MArHUTOB, AJIEKTPOMArHUTOB,
ANEKTpOABUTATENh SIKOOM, TE€HEpaTop MEPEMEHHOI0 TOKA, MHAYKIMOHHAS IEYb,
JVMHUU 3JEKTponepeaay, 3J1€KTPOABUTaTENb, paap, pAIUONPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN amnmapar, BOJIOKOHHAsI ONTUKA, COJIHEYHAsl OaTapes, CIyTHUKOBBIC
MPUEMHUKHU, AJIEpHAS SHEPTETUKA U YKOJIOTHUYECKUE ACTIEKTHI €€ pa3BUTHA.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMBI I10 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA JIMUHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE Ppe3yJabTaTbhl OCBOCHUS ydeOHOro mnpeamera «Duszmka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MO3UIIUEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEITEIBHOCTH B MPOLECCE PEeaIv3alli OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

IPaKIAHCKOT0 BOCIIMTAHMS:

e c(HhOPMUPOBAHHOCTH TPAKJIAHCKON TMO3ZUIMK OOYydYaIOIIErocsl Kak
aAKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTBA;

e  TPUHATHE TPATUIUOHHBIX OOIICUETOBEYECKUX TYMAHHCTHUECKUX H
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

e TOTOBHOCTh BECTM COBMECTHYIO JEATEIBHOCTH B HHTEpEcax
IpaKJaHCKOro OOIIECTBa, Y4acTBOBATh B CaMOYMPABICHUH B 00pa30BATEIbHON
OpraHu3aluy;

e  yYMEHHME B3aUMOJACHUCTBOBATH C COLUUAIBHBIMH HWHCTUTyTaMH B
COOTBETCTBHHM C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

e TOTOBHOCTb K T'YMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NMAaTPUOTUYECKOTO BOCIIMTAHMS:

. c(hOPMHUPOBAHHOCTh  POCCHUUCKON  TPaXKJaHCKOM  HACHTUYHOCTH,
MaTpUOTU3MA;



e  I[ICHHOCTHOE€  OTHOLIEHWE K  T[OCYJapCTBEHHbIM  CHMBOJIaM,
JOCTHKEHHUSIM POCCUMCKHUX yUEHBIX B 001aCTH (PU3UKH U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e chOpPMHUPOBAHHOCTH  HPABCTBEHHOTO  CO3HAHUS,  AITHYECKOTO
MTOBEJICHUS;

e  CIIOCOOHOCTH OILIGHWBAaTh CHUTYalMI0O W TMPUHUMATh OCO3HAHHBIC
pELIeHMs], OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUYEHOTO;

e  OCO3HAHME JUYHOTO BKJIaJa B IOCTPOCHHUE YCTONYUBOTO OYAYIIETO.

3CTETUYECKOT0 BOCIIUTAHMSA:

e  ACTETHYECKOE OTHOLIEHHWE K MHpPY, BKIIOYas ASCTETHUKY HAy4YHOTO
TBOPYECTBA, MPUCYLIETO PUZNIECKON HAYKE.

TPYA0BOI0 BOCIIMTAHUS:

e  HHTEpEC K pa3iuyHbIM chepam npodhecCuoHATBbHOU NEATEIbHOCTH, B
TOM YHCJI€ CBSI3aHHBIM C (PU3MKON M TEXHUKOW, YMEHUE COBEPIIATH OCO3HAHHBIN
BBIOOD Oyayiei npodeccuu U peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIaHbI;

e  TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30OBaHUIO B
o0nactu (PU3UKHU HA MPOTSKEHUU BCEH KU3HU.

JKOJIOTMYECKOI0 BOCIIUTAHMSA:

e CpOPMHPOBAHHOCTH  JKOJOTMYECKOH  KYJIbTYpHI, OCO3HaHHE
J100alIbHOTO XapaKTepa dKOJIOTMYECKUX MPoOIIeM;

e  IUIAHMPOBAHUE U OCYLIECTBJICHHUE JEHCTBUI B OKPY’KAIOIIEH Cpelie Ha
OCHOBE 3HAHUS LIEJIENM YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

e  paclIMpeHHE OMbITa ACATEIBHOCTH 3KOJOTMYECKOW HAIPaBJIEHHOCTH
Ha OCHOBE UMEIOIIMXCA 3HAHUH MO (pu3ukKe.

LHEHHOCTH HAYYHOI'0 MO3HAHMSA:

e c(hopMHPOBAHHOCTh MHUPOBO33pEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3NUECKON HAYKHU;

e  OCO3HAHME LICHHOCTU HAyYHOU JESATENBHOCTH, TOTOBHOCTH B MPOLIECCE
u3ydeHus: (QU3MKA  OCYILIECTBISATh  MPOEKTHYID M HCCIEI0BATEIbCKYIO
NEesATEeIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA

ba3oBble J1ornuyeckue qeMCTBUA:

. CaMOCTOSITeNIbHO (OPMYJIUPOBATh U aAKTYaJM3UPOBaTh MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

. ONPEICNIATh LEH AEATEIbHOCTH, 3a/1aBaTh MapaMETPhl U KPUTEPHUH UX
JIOCTHIKCHMSI,;



e BBIIBJIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYHUS B PaCCMaTPUBAEMBIX
(U3NYECKUX SIBICHUSAX;

e  pazpalaThiBaTh IUIAH pELICHUS TMPoOJEeMbl C Y4YETOM aHajIu3a
MMEIOIINXCS MaTePUAIbHBIX U HEMaTepUalIbHBIX PECYpPCOB;

e  BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTb, OIEHHWBATH COOTBETCTBHE
PE3yNbTATOB LIEJSAM, OLIEHUBATh PUCKHU MTOCIIEICTBUN J€ATEIbHOCTH;

e KOODAWMHUPOBATH W BBINOJHATH pPabOTy B YCIOBHUSX pPEAIbHOIO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

e  pa3BUBATh KpPEATHBHOE MBIIIJICHUE TMPU PEIICHUU KU3HEHHBIX
poOJieM.

Bba3oBble uccienoBarenbcKkue 1eiiCTBUSA:

e  BJIAAETh HAYYHOHM TEPMHUHOJIOTHEH, KIIOYEBBIMH MOHATHSAMU H
MeToaMu (PU3NYECKON HAyKU;

e  BIAJACTh HaBbIKAMHU Yy4€OHO-HCCIIEOBATENICKOM U  MPOEKTHOU
JEATeIbHOCTH B 00sacT  (U3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOATEIHOMY MOMCKY METOJOB PEHICHUs 3aJa4 (PU3HUYECKOTO COAEpHKaHUS,
NPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHUS;

e  BJAJAETHh BUJAMM JEATEIBHOCTH IO IOJYYEHUIO HOBOT'O 3HAHHUS, €ro
UHTEPIIPETAllUY, MPeoOpa3OBaHUIO M NPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalUsIX, B TOM YHCJIE TIPHU CO3/IaHUU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3HUKU;

e  BBUBJIATh NPUYMHHO-CIICJCTBEHHBIE CBSI3M U  aKTyaJIU3UPOBATh
3a/ladyy, BBIJBUTaTh THUMNOTE3y €€ penieHus, HaXOAUTh AapryMEHTBhI IS
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHUI, 3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHNUS;

e  AHAIM3UPOBATH IOJYYEHHBIE B XOJ€ PELICHHS 3alayd pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

e  CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 337]a4l B 00pa30BaTEIbHOM
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

e  /1aBaTh OLIEHKY HOBBIM CUTYaIlMsIM, OLIEHUBATh NPUOOPETEHHBIN OMbIT;

e  yYMEeThb MEPEHOCUTh 3HaHUA MO (U3MKE B MPAKTUYECKYIO 001acTh
KU3HEIEATEeIbHOCTH;

e yMETb UHTErPUPOBATH 3HAHUS U3 PA3HbIX IPEIMETHBIX 00IacTel;

e  BBIIBUTAaTh HOBBIC WJEH, MpeJjlaraTb OPUTHHAIBHBIC TOAXOMABI H
pelieHus;

e  CTaBUTh MpoOJEMbl M 3aJayM, JIONYCKAIOIIUE albTePHATUBHBIC
pELIeHMS.

Pabora c undopmanueii:

e BIANETh HaBBIKAMHM  MOJy4deHUs uHopMmanuu  GU3HUECKOTO
COJIEp)KaHUsI M3 MCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATh



MOWCK, aHAJIM3, CHUCTEMATU3AIMI0 W HWHTEPIpETaruio WHGOPMAIUU Pa3InIHBIX
BUJIOB U (hOPM TIPECTABICHMUS;

e  OIICHUBATh JIOCTOBEPHOCTH MH(OpMAITHH;

e  HCHOJB30BaTh CpeACTBAa HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a7ad ¢ CcOONIoOJIecHHEeM TpeOOBaHUM HSPrOHOMHKH, TEXHUKH OE30MaCHOCTH,
TUTHEHBI, PECYypCOCOEpe)EHUs, TPaBOBBIX H OJTHUYECKHX HOPM, HOPM
nH(popMaIIMOHHOM 06€301aCHOCTH;

e CO3/aBaTh TEKCThl (PU3UYECKOTO COAECPKaHUS B Pa3NUYHBIX (popmaTax
c yu€ToM Ha3zHaueHUss UHOpMaUMU W 1EJIEBOM ayauTOpUU, BHIOUpAs
ONTUMAJIbHYIO (POpPMY MPEACTaBICHUS U BU3YaTU3AIIHH.

KoMMyHHKATHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

e  OCYHICCTBJISITH OOIICHHWE Ha Ypokax (PU3MKM U BO BHE-YPOUHOMU
NEeSTeIbHOCTH;

e  pACIlO3HABATh TPEANOCHUIKH KOH(JIMKTHBIX CHUTYallMd W CMSATYATH
KOH(JIUKTBI;

e  pa3BEPHYTO W JIOTUYHO W3Jaratb CBOKO TOYKY 3pCHHS C
UCITIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

e TOHMMATh ¥  UCIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOM
WHIUBUYAIHON paOOThI;

e  BBIOMpaTh TEMATHKy W METOJBI COBMECTHBIX JCUCTBUU C YUIETOM
OOIIUX UHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO WICHA KOJUIEKTUBA;

e  TMPUHHUMATH IIEJIM COBMECTHOW JESTEIBHOCTH, OPTraHU30BBIBATH H
KOOPJAMHHUPOBATH JICUCTBUA II0 €€ JOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

e  OIICHMBATh KaY€CTBO CBOETO BKJIaJia U KAXKJOTO YYaCTHHKA KOMAaH/IbI
B OOIIIUIA PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

e  Tpeajaratb HOBBIC MPOCKTHI, OICHUBATH WJCH C TO3HWIIMH HOBU3HBI,
OPUTHHATBHOCTH, IPAKTUICCKON 3HAYUMOCTH,

e  OCYHICCTBIISITH MO3UTHBHOE CTPATETHUECKOE MOBEACHUE B PAa3TMYHBIX
CUTYaIUsSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YueOHbIE 1eiCTBUSA

Camoopranusanus:

e  CAaMOCTOSATEIHHO OCYIICCTBIIATH ITO3HABATCIBHYIO IEATECILHOCTh B
o0nacTu (PU3UKU U aCTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (DOPMYITUPOBATH
COOCTBEHHBIC 3a/1a4M;



e  CaMOCTOATEJIbHO  COCTaBISATh IUJIAaH  PEIICHHS PAaCU€THBIX U
KaueCTBCHHBIX 3a7]a4, IUTAH BBIMIOJIHCHHSI TMPAKTHUECKOW paboThl ¢ ydéTom
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

e  J1aBaTh OLICHKY HOBBIM CUTYaIIHsIM;

e  pacmupsaTh paMKd Y4yeOHOro TMpeaMeTra Ha OCHOBE JIMYHBIX
MPEIIOYTCHUM;

e  JeNaTh OCO3HAHHBIM BHIOOpP, apryMEHTHUPOBATh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

e  OLICHUBATh NPUOOPETEHHBIN OIIBIT;

e  CcHOCOOCTBOBAThH (HPOPMHUPOBAHUIO U MPOSBICHUIO PYAUIIMH B 00JIaCTH
(U3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

e  JaBaThb OLEHKY HOBBIM CHUTYyalUsIM, BHOCHTb KOPPEKTHUBBI B
JEATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

e  BJAJETh HABBIKAMHM [I03HABATEIbHOW pPEPIEKCUU KaK OCO3HAHUS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHHUII;

e HCHOJB30BaTh MPUEMBI pedIeKCUU JIJIsi OLIEHKU CHUTyallud, BbIOOpa
BEPHOT'O PEILECHUS;

e  yMEThb OLICHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATH PEIICHUS 110 UX
CHIKEHHUIO;

e  IPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX IPU aHAJIU3€E PE3yJIbTATOB
JEATEIIbHOCTH;

e  NpPUHUMATH ceOs, MOHUMAsI CBOM HEJOCTATKH U JIOCTOMHCTBA,;

e  TPUHUMATh MOTHBBI U APTYMEHTHI APYTUX MPU aHAJIU3E PE3yIbTaTOB
NesTEIbHOCTH;

e  MpHU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIHUOKH.

B nponecce n10CTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTrPaMMBbl
no ¢u3MKe IS YPOBHS CpPEIHEro oOIIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPILIEHCTBYETCS AMOIIMOHAJIBHBIN WHTEJIEKT, MpeAnoIararonmii
c(hOpMHUPOBAHHOCT:

e  CaMOCO3HAHHS, BKIIOYAIOLIETO CHOCOOHOCTh IMOHUMAaTh  CBOE
OMOIIMOHAILHOE COCTOSIHME, BHJICTh HANpPABJICHUS pPa3BUTHUA COOCTBEHHOM
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e  CAMOpEryJupOBaHMs,  BKJIOYAIOLIET0  CaMOKOHTPOJIb,  YMEHHE
MPUHUMATh OTBETCTBEHHOCTD 3a CBOE MOBEJICHNUE, CTIOCOOHOCTh aIallTUPOBATHCS K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;



e  BHYTPEHHEW MOTHBALUM, BKJIIOYAIOUIEH CTPEMJICHHUE K JOCTHKEHUIO
HeIu U yCHexXy, ONTUMHU3M, MHUIMATUBHOCTh, YMEHUE JIEUCTBOBATh, UCXOI M3
CBOMX BO3MOXHOCTEH;

e  OMIATHM, BKIIOYAKOIIEH CIIOCOOHOCTh MOHHUMATh HMOIMOHAIBHOE
COCTOSIHUE JIPYTHX, YYUTHIBATh €0 IIPH OCYILECTBICHUN OOIICHUS, CIIOCOOHOCTH K
COUYBCTBHUIO U CONEPEIKUBAHUIO;

e  COIHMAJbHBIX HABBIKOB, BKJIIOYAIOUIUX CHOCOOHOCTh BBICTPAUBATH
OTHOILICHHS C JPYTUMH JIFOJbMH, 3a00TUTHCS, MPOSBISATH HHTEPEC U pa3peliaTh
KOH(JIUKTHI.

ITPEJIMETHBIE PE3VJIBTATDI

K xonity o0yuenus B 10 knacce nipeAMETHbIE PE3yIbTaThl HA YTIIyOJIEHHOM
YPOBHE JIOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHHUMA:

e  TMOHHUMATh pOJb (U3UKK B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COLIMAIBHOM U ATUUECKOHN cdepax NeATeIbHOCTH YeIoBeKa, poiib
U MecTO (U3MKM B COBPEMEHHOM HAay4YHOW KapTUHE MHpA, 3HAYEHUE
OMHUCATEIBLHON, CHUCTEeMAaTU3UPYIONMIEH, OOBACHUTEIBLHON U MPOTHOCTHYECKOMN
byHKuMii  GU3MYECKOM TEOPUUM — MEXAHHUKH, MOJCKYJIIpHONH (u3uku u
TEPMOJIMHAMUKH, POJIb (PU3NYECKON Teopuu B (POPMUPOBAHUU MPEICTABICHUN O
bu3nYecKoil KapTUHE MUPA;

e  pa3nIMyaTh YCJIOBHUS NPUMEHHMOCTH MOJeNed (PU3NYECKUX Tel H
MIPOLIECCOB (SIBJICHUI): MHEPIMATIbHAS CUCTEMA OTCUETA, aDCOIOTHO TBEPAOE TENO,
MaTepuajbHas TOYKa, pABHOYCKOPEHHOE JBUXKEHHE, CBOOOJHOE TaJIeHuE,
a0CcoJIroTHO ympyras nedopmanms, abCOMIOTHO YIPYroe u abCOMIOTHO HEYNMPYroe
CTOJIKHOBEHHMSI, MOJICJIU Ta3a, >KUJIKOCTH U TBEPJAOTo (KPUCTAUIMYECKOr0) Tena,
WJICANIBHBIN T'a3, TOUCUHBIN 3apsJl, OAHOPOJHOE JNEKTPUUECKOE MOJIE;

e  pa3nuyaTh ycJIoBUS (FPaHUIIbI, 00JIACTH) NPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TIOHMMAaTh BCceOOUIMH XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

e  AHAIM3UPOBATH U OOBSICHATH MEXAHUYECKHE MPOLECChl U SBICHUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOKEHUST UM 3aKOHbl MEXaHUKH (OTHOCHTEIbHOCTh
MEXaHUYECKOTO JABUKEHUS, (DOPMYJIIbI KHHEMATHKH PaBHOYCKOPEHHOTO JBUKCHHUS,
npeoOpazoBanusi ['amuiies AJis CKOpPOCTH W TepeMelieHus, 3akoHbl HbproToHa,
MNPUHLNAN OTHOCUTEIBHOCTU ['anmuies, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHHUs HUMITyJibca M MEXaHUYECKOW DSHEpPruu, CBsA3b pabOThl CHIIBI C
U3MEHEHUEM MEXaHWYECKOM SHEPIuH, YCIOBUS PABHOBECHUSI TBEPAOIO Telia), MpU
TOM HCHOJIb30BaTh MAaT€MaTUYECKOE BbIPA)KEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
OPUMEHUMOCTH (DU3MUECKUX 3aKOHOB: MpeoOpa3oBanuil ['amunes, BTOporo u



TPEThEro0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHSI MMITYJbCAa M MEXaHUYECKOU
DHEPIUH, 3aKOHA BCEMUPHOIO TATOTEHHUS;

e  AHANM3UPOBATh U OOBIACHATH TEIUIOBBIE TPOIECCHl U  SIBICHUA,
UCHOJNB3Yysl OCHOBHbIE NOJokeHUss MKT M 3aKkOHbI MONEKYJISpHOM (U3UKU U
TEPMOJUHAMUKYU (CBA3b JABJICHMS HJCAIBHOTO raza CO CpeAHEW KHHETUYECKOU
DHEpruer TEIJIOBOrO0 JIBMJKEHHWS W KOHLIEHTpaUWed €ro MOJIEKYJ, CBS3b
TEMIIEPATYpPbl BELIECTBA CO CPENHEM KWHETHYECKOM DSHEPIrUE TEIUIOBOIO
JBIKEHUS €r0 4YacTHL, CBs3b JAaBJICHHsS WJICAIBHOIO ra3a C KOHIICHTpaluueu
MOJIEKYJI U €ro TeMIlepaTypoil, ypaBHeHHe Menneneesa—Knanelipona, nepsblid
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS SHEPTUU B TEIUIOBBIX MPOLIECCax), MpU
TOM HCIOJIb30BaTh MATEMAaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBUS
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—Kiranenpona,

e  AHAJIM3UPOBATh U OOBACHATH HIIEKTPUUECKHUE SBJICHUS, HCIOJb3YS
OCHOBHBIC IIOJIOKEHUS M 3aKOHBl AJIEKTPOJMHAMUKHM (3aKOH COXPAaHEHHUS
AIEKTPUYECKOTO 3apsiaa, 3aKkoH KylloHa, MOTEeHIMaIbHOCTh JIEKTPOCTATHYECKOTO
NOJISI, TPUHLHUII CYNEPHO3ULMU AJIEKTPUUYECKUX TMOJeH, MpU ITOM YKa3bIBas
yCIIOBHUSI TPUMEHHUMOCTHM 3akoHa KysloHa, a Takke MNpPaKTUYECKH BaXKHbIC
COOTHOILIEHHMS: 3aKOHBI OMa JuIsl y4acTKa LENH U JUIS 3aMKHYTON 3JEKTPUYECKOU
uenu, 3akoH JDxoyns—Jlenua, mnpaBuna Kupxroga, 3axonsr dapanes mis
AIEKTPOJIN3A);

e  ONHUCHIBATh (PM3UUECKHUE MPOLIECCHI U ABJICHHS, UCIIOJIb3Ys BEITUUNHBI:
IIEPEMEIICHUE, CKOPOCThb, YCKOPEHHME, HUMIIYJIbC Te€la W CUCTEMBI TeJ, CHJIA,
MOMEHT CHJIbl, JABJIICHHE, NOTCHLIHAJbHAs DHHEPrusi, KUHETUYECKas DSHEprus,
MEXaHUYeCKas PHeprus, padoTa CUJIbl, LIEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CHJia
TSKECTH, CHJIa YNPYTOCTH, CHUJIa TPEHHUS, MOIIHOCTb, SHEPIHsl B3aUMOACHCTBUS
Tena ¢ 3eMien BOIM3M €€ MOBEPXHOCTH, SHEPTUs YIIPYro AepopMaliiy Mpy>KUHBI,
KOJIMYECTBO TEIUIOTHI, a0COJIFOTHAsI TEMIIepaTypa Tena, padboTa B TEPMOJIMHAMUKE,
BHYTPEHHSSL DHEPIUs UACAIBHOIO0 OJHOATOMHOIO ras3a, paboTa HJealbHOIo rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KII/J[ maeanbHOTrO TENmiIoBOro ABUTATENS;
DIEKTPUYECKOE TI0JIE, HANPSIKEHHOCTh JJIEKTPUYECKOIO IOJIA, HANPSKEHHOCTH
NOJISI TOYEYHOTO 3apsjia WM 3apsHKEHHOTO Ilapa B BaKyyMe€ U B JIUAJIEKTPHKE,
NOTEHIMAIT ANEKTPOCTATUYECKOIO OJIA, Pa3HOCTh MIOTEHIHAJIOB,
NEKTPOJABIKYILAsl  CHJIa, CHJla TOKAa, HalpsDKEHWE, MOIIHOCTh  TOKa,
ANEKTpUYECKask EMKOCTh INTIOCKOTO KOHJAEHCATOPa, CONPOTUBJIEHUE YYACTKA LIENU C
MOCJEAOBATENBHBIM W MAPAJJIEIBHBIM COECOUHEHHEM PE3UCTOPOB, DHEPIUs
IIEKTPUYECKOTrO MOJIsl KOHIAEHCATOpPa;

e  OOBSACHATH OCOOCHHOCTH TPOTEKAHUA (PU3UUYECKUX  SBIICHUIA:
MEXaHUYECKOE JIB)KEHHE, TEIJIOBOE JBHKEHHE 4YacTUL BELIECTBA, TEIUIOBOE
paBHOBecHue, OpOYHOBCKOE JBWXKeHue, auddy3us, ucnapeHue, KUIEHUE U



KOHJIEHCAMsl, IUIABJIEHUE M KPHUCTAJUIM3alWs, HAIpPaBJICHHOCTh TEIUIONEpEAayH,
NEKTpHU3alusl  Tel, OSKBHUIIOTEHUHWAJbHOCTh  NOBEPXHOCTH  3apsSHKEHHOTO
IIPOBOJIHUKA;

e  TMPOBOAUTH HCCIEAOBAaHUE 3aBUCUMOCTH  OJHOM  (PU3MUECKOM
BEJIMYMHBl OT JAPYroil C UCIOIb30BAHUEM TMPAMBIX H3MEPEHUW, IPU STOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCUPOBATH PE3YNIbTAThl MOTYYECHHONW 3aBUCUMOCTHU
buznyecKkux BENMUYUH B BUAEC TPadUKOB C yu€TOM aOCONIOTHBIX MOTPEIIHOCTEH
WU3MEPEHUN, AeNaTh BEIBOABI 0 PE3YIbTAaTaM HCCIEN0BAHUS;

e  MPOBOAUTH KOCBEHHBbIE M3MEpPEHUS (U3MUECKUX BEIMYUH, MPU FTOM
BBIOMpATh ONTUMAJbHBIA METOJ HW3MEPEHHs, OLEHUBATH aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

e  MPOBOAWTH OIBITBI IO MPOBEPKE MPEIJIOKEHHOM THMIOTE3bL:
IUIAHUPOBAaTh ~ JKCIIEPUMEHT, COOMpaTh  SKCHEPUMEHTAJbHYIO  YCTAHOBKY,
aHAIM3UPOBAaTh IIOJIYYEHHBIE pE3yJbTaTbl MW  J€JaTh BBIBOJ O  CTaryce
MPEITIOKEHHON TUIIOTE3BI;

e coOmopaTh mpaBuia 0OE30MACHOTO TpyJda MOpH  IPOBEACHUU
UCCJEIOBAHUM B paMKax Y4YeOHOro OSKCIIEpUMEHTa, MPAaKTHKymMa U Y4eOHO-
UCCJIENOBATENICKOW M IPOEKTHOM  JAEATENBHOCTH €  MCHOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

e  peuaTh pacy€THBIE 3aJa4M C SBHO 3aJ]AHHOM M HESIBHO 3aIaHHOM
(bu3MYecKOl MOJENbI0: HA OCHOBAHWM aHalIM3a YCJIOBHUS OOOCHOBBIBATH BBIOOD
¢buznyeckoil Mosienu, oTBeyarollell TpeOOBaHUsAM 3a7aud, MPUMEHATh (POPMYIIHI,
3aKOHbI, 3aKOHOMEPHOCTH U MOCTYJaThl (PU3HUECKUX TEOPUN MPU UCTIOIb30BAHUU
MaTE€MaTUYECKUX METOJOB pELICHUs 3a7ad, NPOBOAUTH PacyE€Thl HA OCHOBAHUU
UMEIOIINXCS JAHHBIX, AHAJU3HPOBATH PE3yJbTaThl U KOPPEKTHUPOBATH METOJbI
pElIeHUs C YYETOM MOITYUYEHHBIX PE3YJIbTATOB;

e  pelarh KaueCTBEHHbIE 3aJladyM, TpeOyrolirue NMPUMEHEHUs 3HAHUNA U3
pa3HBIX paslenoB Kypca (U3MKH, a TaKKe HUHTEerpalMd 3HaHUW W3 JIPYrux
IIPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATH JIOTMYECKYIO LIETIOYKY
paccykAeHUN C OMOpoi Ha M3YYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKHUE
SIBJICHUS,

e  HCIIOJIb30BAaTh TEOPETHUYECKHE 3HAHMUS ISl OOBSICHEHUS OCHOBHBIX
OPUHLIUAIIOB pabOThl U3MEPUTENIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOIIECCOB;

e  MPUBOJIUTH NPUMEPHI BKIAJA POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXkAIOIIEr0 MUpA, B
pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

e  aHaJNM3UpOBaTh M  OLIEHWBATh  MOCJIEACTBUA  OBITOBOM U
MPOU3BOJCTBEHHON JIESITEIbBHOCTU 4YEJIOBEKAa, CBA3AHHOM C (U3HUYECKUMU



IpoleccaM, C TO3UIMI HKOJIOTUYECKON O€30MacHOCTH, MPEACTaBICHUN O
pallMOHAIbHOM NIPUPOJIONOJIB30BAHUM, a TaKKe Pa3yMHOM HCIOJIb30BaHUU
JOCTH)KCHU HAYKHM M TEXHOJOTHM I JAJbHEHMIIETrO Pa3BUTHS YEIOBEYECKOTO
00IIIECTBA;

e  TMPUMEHATh pa3duyHble CHocoObl  paboTel ¢  WHPOpMALUEH
(bU3UYECKOTo COIepKaHUsl C HCIOJIh30BAHUEM COBPEMEHHBIX WH()OPMAITMOHHBIX
TEXHOJIOTWIA, TPU OTOM HCIONH30BaTh COBPEMEHHBIE WH(OOPMAIMOHHBIC
TEXHOJIOTUM IS TOMCKa, MEepepadOTKH U MPEeabsBICHUS Y4eOHOW U Hay4dHO-
NoMyJsipHOM MHGOPMAILIMK, CTPYKTYpPUPOBAHUS M HHTEpIIpeTanuu uHpopmaiuu,
MOJIYYEHHOW W3  Pa3jM4YHbIX HMCTOYHHUKOB, KPUTHYECKH aHAJIU3UPOBATH
MoJIy4aeMyr0 WH(OpMaIMi0 W OIEHHWBAaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIINXCS 3HAHWM, TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHUKA HH(POPMAIIHH;

e  TPOSBIATH  OpPraHU3allMOHHBIE W  [IO3HABaTEIbHbIE  YMEHUS
CaMOCTOATENILHOTO TIPUOOPETEHMs] HOBBIX 3HAHUW B TPOLIECCE BBITTOJIHECHUS
MPOEKTHBIX U Y4€OHO-UCCIEA0BATEIBLCKUX Pa0oT;

e  paboTaTh B IPYIIE C UCIOJHECHUEM PA3IUYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh PabOTy TPYIIbI, PANMOHAIBHO paCHpeiesaTh JACITEIbHOCTh B
HECTAH/IAPTHBIX CUTYalUsIX, ICKBATHO OLICHUBATH BKJIaJ KaXKJIOI0 U3 YYACTHUKOB
IPYNIIBI B pEHIEHUE paccMaTpUBAeMO MPOOIIEMBI,

e  TIPOSBIATH  MOTHUBALMIO K  Oynymied — mpodeccuoHaabHOU
JEATEIIBHOCTH MO CHEIHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.

K xonity o6yuenus B 11 knacce nipeAMETHBIC pe3yIbTaThl HA YIITyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:

e  TMOHMMATh pOJb (PU3UKK B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIbHON M ATHYECKOM chepax MesTeTbHOCTH YEJIOBEKa, POJIb U MECTO (PUBUKHU
B COBPEMEHHOM HAyYHOW KapTUHE MHpPA, POJIb ACTPOHOMHHU B IPAKTHUYECKOU
JEATEIBHOCTH YEJIOBEKAa U JaJbHEHIIEM HAYYHO-TEXHUYECKOM Ppa3BUTHH,
3HAYEHUE ONUCATEIBHOM, CUCTEMATU3UPYIOLIEH, O0OBSACHUTETBHOM 51
MPOTHOCTUYECKON  (GyHKIUN  (Qu3nueckoll TeopuM —  DJIEKTPOJIUHAMUKH,
CHEIUATBHON TEOPUU OTHOCHUTEITHLHOCTH, KBAHTOBOW (DU3UKH, pOib (HU3UIECKOU
Teopur B (HOPMHUPOBAHUM MPEJCTABICHUN O (U3MUYECKOW KApTHHE MUPA, MECTO
(¢buU3MYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUM O TIPUPO/IE;

e  pa3nmMuaTh YCJIOBHUS MPUMEHHMOCTH MojeNiel (PU3NYECKUX Tel H
IIPOLIECCOB (SIBJIEHUI): OJHOPOJHOE 3JIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE
MoJIs, TapMOHWYECKHUE KOJeOaHWs, MaTeMAaTHUYEeCKUH MasSTHUK, WIACATbHBIN
NPYKUHHBI MAasTHUK, TapMOHUYECKHE BOJIHBI, WJACAIBHBIN KoOJIeOAaTEeIbHBIN
KOHTYp, TOHKas JIMH3a, MOJEJIEd aToOMa, aTOMHOTO fipa W KBAaHTOBOW MOJENU
CBETAa;



e  paznmMuaTh YCIOBUS (TPAHUIIBI, 00IACTH) MPUMEHHUMOCTH (HU3UIECKUX
3aKOHOB, TIOHMMATh BCEOOHIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

e  AQHAIM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE TIPOLECCH U
ABJICHUSI, WCHOJIb3ysl OCHOBHBIC TIOJIO)KEHUS M 3aKOHBI AJIEKTPOJAMHAMUKHU U
CHEUATbHOW TEOPUH OTHOCUTEIBHOCTH (3aKOH COXPAHEHUS 3JIEKTPUYECKOro
3apsanga, cuna Awmmepa, cuia JlopeHua, 3aKOH 3JEKTPOMATHUTHOM WHIYKIUH,
npaBwio Jlenna, cBsa3p D/1C caMOMHAYKIMU B 3JIEMEHTE JJIEKTPUUYECKON LIETH CO
CKOPOCTBIO HM3MEHEHUS CHJIbl TOKa, MOCTYJaTbl CHEUUAIBHOW TEOPUHU
OTHOCUTEIBHOCTH DUHIITEHHA);

e  AHAWIM3UPOBATh W OOBSACHATH KBAHTOBBIC IIPOIIECCHI U SIBJIICHHS,
UCTIONB3YSl TOJOXKEHUS KBaHTOBOW ¢u3uku (ypaBHEeHHE OWHINTEHHA Jis
dboTordekra, mepBhlii W BTOpoOW TmocTynarsl bopa, NPUHIUIT COOTHOIICHUS
HeonpeaenénHoctel I'elizen0epra, 3aKOHbI COXpAHEHUSI 3apsiIOBOTO U MAaCCOBOTO
YHUCEN U SHEPTHUH B SIIEPHBIX PEAKLHUAX, 3aKOH PaJHMOAKTUBHOTO pacaia);

e  ONHUCHIBAaTHh (PU3UUYECKHUE MPOLECCHI U SIBICHUS, UCIIOIb3Ys BEIUYUHBI:
HaIpPsHKEHHOCTD AJIEKTPUYECKOrO MOJIsI, MOTEHIMAN AJIEKTPOCTaTUYECKOTO MOJI,
Pa3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYIIAsl CUIa, MHIYKIUS MArHUTHOTO TOJI,
MarHuTHbBIA MOTOK, cuia AMiepa, WUHAYKTUBHOCTb, JJIEKTPOABMKYIIAS CHJIA
CAMOMHIYKIIMM, JHEPTHsl  MAarHUTHOTO  TOJS  TMPOBOJAHMKA C  TOKOM,
PEISATUBUCTCKUI UMITYJIbC, TTOJTHASL YPHEPTHUS, YHEPTUS MOKOSI CBOOOTHON YACTHIIHI,
DHEPTUs U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsl Spa, SHEPTHUSI CBSI3U SJIpa;

e  OOBSACHATH OCOOCHHOCTH TMPOTEKAHUS  (PUBUYECKUX  SBIICHUIA:
AJIEKTPOMArHUTHAs UHAYKIUS, CAMOMHAYKIIHS, PE30HAHC, MHTEp(EPEHIIHs BOJH,
mudpakiuus, AUCHEPCHs, MOJHOE BHYTPEHHEE OTpakeHHe, (HOTOIIEKTPUUYECKUN
abpdexr (pororddekr), anpda- u Oera-pacnanbl saep, raMMa-u3TydeHUE Sep,
bu3MYecKue MPUHIIMITBI CIIEKTPAILHOTO aHAJIN3a U paboThI J1a3epa;

e ONPEACINSTh HANPABICHUE MHIYKIIMM MarHUTHOTO TOJISI HPOBOJIHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

e  CTPOUTH H300paXeHHE, CO34aBAEMOE ILJIOCKUM 3€pPKajoM, TOHKOM
JIMH30M, U PaCCUUTHIBATH €T0 XapaKTEPUCTUKU;

e  IIPUMEHSTH OCHOBOIIOJArarolMe aCTPOHOMHUYECKUE MOHTHUS, TEOPUU
Y 3aKOHBI JUIsl aHAIM3a U OOBICHEHHs (PM3HUECKUX MPOIIECCOB, MPOUCXOSAITNX B
3BE3/1aX, B 3BE3IHBIX CUCTEMAX, B MEXKTaJaKTUYECKON Ccpejie; ABUKEHUSI HEOECHBIX
TEJI, DBOJIIOLIMHU 3BE34 U BCceneHHoM;

e  TPOBOAWTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(bUKCUpPOBaTh PE3yNbTAThl TMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B



BUJIe TpapuKOB C YYETOM aOCONIOTHBIX TIOTPEITHOCTEH W3MEPEHHM, NelaTh
BBIBO/IbI 110 PE3YyJIbTaTaM UCCIIEAOBaHNUS,

e  TPOBOAWTH KOCBEHHBIC M3MEPEHUS (DM3MUECKUX BEIWYUH, MPU ITOM
BBIOMpATh ONTUMAJbHBIA METOJ HU3MEPEHHs, OIEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

e  TPOBOAUTH ONBITBI MO MPOBEPKE MPEIJIOKEHHONM THUIOTE3bI:
IJIAHUPOBAaTh  DKCIEPUMEHT, COOMpaTh  AKCIEPUMEHTAIbHYI0  YCTAHOBKY,
aHaJM3UpPOBaTh TMOJYYEHHBIE pE3yJbTaTbl MW JENaThb BBIBOJ O CTaryce
MPEIVIOKEHHON TUIIOTE3BIL;

e ONUCHIBATh METOJBI MTOJYYEHHUS HAYUYHBIX ACTPOHOMHYECKHUX 3HAHUM;

e coOmopaTh mpaBuia OE30MACHOTO TpyJda NOpH  IPOBEACHUU
UCCIIEIOBAaHU B paMKax Y4eOHOTO OSKCIIEPUMEHTa, MpakTUKymMa U ydeOHo-
UCCIIEIOBATENIbCKO M TMPOEKTHOM  JEATENIbBHOCTH €  HUCIOJIb30BaHUEM
U3MEPUTENBLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

e  pelaTh pacu€THBIE 3aJa4M C SBHO 33JaHHOM W HEABHO 3aJaHHOUN
(u3MYECcKO MOJEIbI0: HA OCHOBAaHWU aHANM3a YCJIOBHUS BBIOMPATH (PU3HUYECKHE
MOJICJIM, OTBEYAIOIIME TPEeOOBAaHUSAM 3a/laud, NPUMEHSATh (OPMYJIbL, 3aKOHBI,
3aKOHOMEPHOCTH U TOCTyJaThl (U3UYECKUX TEOpUM TIPU HCIOJIb30BAHUU
MaTeMaTUYECKNX METOJOB PEIICHHS 3a7ad, MPOBOAUTH PAcUyE€Thl HA OCHOBAHUU
MMEIOIIMXCSl JaHHBIX, aHAJM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METOMbI
pelieHus ¢ y4ETOM MOJIyYEHHBIX pPe3yJIbTaTOB;

e  pemaTh Ka4eCTBEHHBIC 3a/1aud, TpeOyIoIIre MPUMEHEHUs 3HAaHUM U3
pa3HbIX pa3feioB Kypca (GU3MKM, a TaKKe MHTETpalid 3HAHUW U3 JAPYrux
MPEAMETOB E€CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATH JIOTMUECKYIO LEMOYKY
paccyXAeHUN C OMOpoi Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE
SIBJICHUS;

e  HCHOJB30BaTh TEOPETHUYECKUE 3HAHUS NJIsi OOBICHEHHS OCHOBHBIX
MPUHITUTIOB pabOThl HM3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB W
TEXHOJIOTHYECKUX MPOLIECCOB;

e  TIPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEro MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

e  aHAIM3UPOBATh W  OICHUBATh  TIOCIEACTBUS  OBITOBOM W
MPOU3BOJICTBEHHON  JIESITEJILHOCTH 4YEJOBEKa, CBSI3aHHOW C  (QU3MUeCKuMU
mporieccaM, € TIO3UIMM HDKOJIOTHYECKONW O€30MacHOCTH, TPEACTaBICHUN O
pallMOHAIbHOM NIPUPOJONOJIB30BAHUM, a TaKKE€ Pa3yMHOM HCIIOJIb30BaHUU
JOCTH)KECHUW HAYKUM M TEXHOJOTHM Ui JAJbHEMIIErO0 Pa3BUTHS YEJIOBEUECKOTO
00I11eCTBa;



e  TMPHUMEHATh pa3luyHble CcHocoObl  paboTel ¢ uHpOpManuen
(bu3MYECKOT0o COMEpKaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJOTHM, TPH HSTOM UCIHOJIH30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM Il TIOMCKa, TMEepepadOTKU U TMPEAbsSBICHUS YYeOHOW M Hay4HO-
HOMyJsipHON MH(OPMAIUK, CTPYKTYPHUPOBAaHUA U WHTEpHpeTanuyd WHPOpMaIny,
MOJMyYEHHOM W3  Pa3lMYHBIX HCTOYHUKOB, KPUTHYECKH  aHAIM3UPOBATH
nojiyyaeMyr0 WH(GOpPMAalMI0O M OIEHHBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIINXCS 3HaHU, TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA HHPOPMALINY;

e  TPOSBIATH  OpraHU3aIIOHHBIE W  IIO3HABATENbHBIE  yMEHUS
CaMOCTOSITENIbHOTO TPUOOPETEHUs] HOBBIX 3HAHUM B TPOLECCE BBIIOJIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIEe0BaTEIbCKUX PaldoT;

e  paboTaTh B IpYIIE C UCIOJIHEHUEM PA3IUYHBIX COLUATBHBIX POJIEH,
IUIAHUPOBaTh PpaboOTy TPyHIbl, PAMOHAIBHO PpACHpPElENsITh JAEITEIbHOCTh B
HECTaHJIaPTHBIX CUTYyalUsX, aJleKBaTHO OLIEHUBAThH BKJIAJl KAKJOTO U3 YYaCTHUKOB
TPYHIBI B PEIIEHUE pacCMaTpUBaeMOi MPOOIEMBI;

e  TIPOSBIATH  MOTHUBALMIO K  Oynymied — mpodeccuoHaabHOU
JESITEIbHOCTH TI0 CTIENHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NpOrpamMmbl Bcero Konrpoabueie  Ipaxrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThbI pecype
Pasznen 1.HAYUHBIA METO/I IO3HAHMS ITPUPOIbI
[ToBTOpEHNE OCHOBHBIX MOHATUIA, U3YYEHHBIX
B Kypce ¢usuku 9 knacca. Th Ha ypokax
11 @HZEKH.%aquHﬁ METOJ{ HOBHB,HZII;)I HPUPO/IbI 6 1 BH6H_HOTGK3 LOK
https://m.edsoo.ru/7f41bf72
[IpodopuentupoBanue: BKIa] y4CHBIX-
(U3MKOB B HAYYHOE TIO3HAHUE MHUPA.
Hroro o pasneny 6
Pa3zgen 2.MEXAHUKA
bubnuotek K
2.1 Kuremarnka 10 ! httggzll%.e;dzg)(.)ruﬂMlbf?Z
bubmuoreka IIOK
2.2 Junamuka 10 https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
2.3 Craruka TBEpAOIO TENa 5 1 https://m.edsoo.ru/7f41bf72
[Ipodopuentuposanue: Pons dpusnku B
OCBOEHMHU KocMoca(mpodeccusi- KOHCTPYKTOP,
24 10 1
KOCMOHABT).
3aKOHBI COXPAHEHUS] B MEXaHUKE
Hroro no paszneny 35
Pasznen 3.MOJIEKYJIAPHAA ®U3UKA U TEPMOJIUHAMUKA
bubmuoreka LIOK
3.1 OCHOBBI MOJIEKYJISIPHOKHHETUYECKON TEOpUHU 15 2 https://m.edsoo.ru/7f41bf72
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bubmuoreka LIOK

3.2 Tepmoaunamuka. TerioBble MaITMHBI 20 1 https://m.edsoo.ru/7f41bf72
oromaTpobeccHs Smecrpi biorera L1OK
3.3 A a P PHIC)- 14 1 https://m.edsoo.ru/7f41bf72
rperaTHbie cOCTOsSIHUS BenlecTBa. DazoBbie
Mepex0/1bl
Hroro no pazueny 49
Pa3nen 4.9JIEKTPOJAUHAMUKA
Bu6nmoreka IJOK
4.1 DIEKTPUUECKOE MOJIe 24 1 https://m.edsoo.ru/7f41bf72
[IpodopuentupoBanue: Pabora bu6mmoreka [JOK
4.2 aeKTpocTaHIUUA(TIPOdeccus AIEKTPOMOHTED). 24 1 https://m.edso00.ru/7f41bf72
[TocTOAHHBIN MEKTPUUECKUN TOK
4.3 Toku B pa3nu4HbIX cpenax 6 1
Hroro no paszneny 54
Paznen 5. @M3NUYECKHUIM MIPAKTUKYM
5.1 duznyeckuil NpakTUKyM 16 16
Hroro mo pazmeny 16
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 11 16
11 KJIACC
KounuectBo yacos JJIeKTPOHHBIE
HanmeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
Ne ni/m HPOTPAMMET Beero Ko;npo.m,nble HpﬁaKanecxne 0BpA30BATENBHBIE
pPadoThI padoThI pecype
Pa3znen 1.2JIEKTPOJIUHAMHUKA
11 [ToBTOpEHNE OCHOBHBIX MIOHATHH, 14 1 buomiorexa LIOK

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



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c

M3y4eHHBIX B Kypce ¢puszuku 10 kmacca.

Tb nHa ypokax ¢usuku. Kpatkoe
0000111eHIE TOBTOPEHHOTO HA MPEIbIAYIIEM
ypoke MaTtepuaia, BeinosiHenue
BXOASIIEr0 KOHTPOJIsi. MarHuTHOE 1oe.
[IpodopuentupoBanue: Y CTpOHUCTBO U
MIPUMEHEHHUE IEKTPOU3IMEPUTENBHBIX
npuOOpOB.

1.2 DNEeKTpOMarHuTHasE UHIAYKIIHS 13
Hroro no pazgeny 27
Paznea 2.KOJIEBAHUSA U1 BOJIHbBI
Bu6nmoreka IJOK
2.1 Mexannueckue KoneOaHus 10 https://m.edsoo.ru/7f41c97c
Bu6nuoreka IJOK
2.2 DJEeKTpPOMarHUTHBIC KOJICOaHUs 15 https://m.edsoo.ru/7f41c97c
[TpodopuentupoBanue: Y CTpoicTBO U
23 IIPUMEHEHNE KaMEPTOHA B HACTPOUKE 10
' MHCTPYMEHTOB. MeXaHn4YecKue u
AJIEKTPOMAarHUTHBIE BOJIHBI
bubmoreka IJOK
2.4 Orrraka 25 https://m.edso0.ru/7f41c97c
Hroro no paszneny 60

Paznea 3.0CHOBBI CIEIIUAJIbHOM TEOPUU OTHOCHUTEJIb

HOCTH

3.1 Ocroser CTO 5 ﬁﬁgiﬁiﬁiﬁﬁﬁnmmn
Hroro mo pazneny 5
Pa3zgea 4. KBAHTOBASI ®U3UKA
Bu6nuoreka IJOK
4.1 KopnyckynsipHO-BOJIHOBOH JTyaliui3m 15 https://m.edsoo.ru/7f41c97c
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4.2 dusuka atoma

[IpodopuentupoBanue: Y CTpOHUCTBO U
4.3 pabota bamakosckoit ADC. ®usnka
ATOMHOTO S/Ipa M 3JIEMEHTAPHBIX YaCTHIL

Hroro no pazgeny

25

Paznea 5.2JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKH

bubmuoreka LIOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka IJOK
https://m.edsoo.ru/7f41c97c

bubmuoreka IIOK
51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 12 https://m.eds00.ru/7f41c97¢
Wroro no pazueny 12
Pa3znen 6.PU3NUYECKUN NPAKTUKYM
6.1 ®uznyecKkuil NPakTUKYM 16 16
Htoro no pazneny 16
Pa3znen 7.0bOBIIAIOIIEE IOBTOPEHUE
[TpodopuentupoBanue: Ponb yueHbIx-
(U3HUKOB B IMO3HAHUU HAYTHON KapTHHBI
71 mupa. Cucremarusanus 1 06001eHEe 15 Bu6imoreka [IOK
MPEIMETHOTO COJICP/KAHUS U OIbITa https://m.edsoo.ru/7f41c97¢c
JEeSTENIbHOCTH, TPHOOPETEHHOTO TPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Wroro no pazneny 15
PeszepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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