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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o @Qu3uke HaA YpPOBHE cpeAaHero ooOmero oOpa3oBaHus
pazpaboTaHa Ha OCHOBE TMOJOKEHUNW M TPeOOBaHWM K pe3ysbTaraM OCBOCHUS
OCHOBHOM 00pazoBaTesibHOM nporpaMMsl, peAcTaBieHHbIx B DI'OC COO, a Takxke
¢ yuéroM (enepanbHOi padoueid mporpaMmbl BocnuTaHus W KoHuenmuu
npenojaBaHus yueOHoro npeamera «Dusnka» B 00pa3oBaTebHBIX OPraHU3alUsIX
Poccuiickoii @enepanyin, peaau3yromx OCHOBHBIE 00Pa30BaTeIbHBIE TPOTPAMMEIL.

[TporpamMma no pu3nke onpeaesser 00sS3aTeNbHOE MPEAMETHOE COAEPKAHUE,
YCTAHABIIMBACT PEKOMEHYEMYIO MOCIIECI0OBATEIbHOCTh U3YUEHHUS TEM M Pa3AciioB
yueOHOT0 MpeaMETa ¢ YYETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKKA  y4eOHOrO MpOLECCa, BO3PACTHBIX OCOOCHHOCTEH  O0YyYarOmIMXcs.
[TporpaMmma mo ¢usuke AAET MPEACTABICHUE O LENAX, COAEP’KAHWM, OOuICH
cTpaTeruv OOYYEHHs, BOCIUTAHUS M Pa3BUTUs OOYYAIOUIMXCS CPEICTBAMHU
yueOHOro npeaMera « Duznkay Ha yriyOJIEHHOM YPOBHE.

Hzyuenue kypca puzuku yriayOJEHHOTO YPOBHSI TMO3BOJISIET PEATM30BATH
3a1a4i Npo(ECCUOHATIBHONW OPUEHTALMKU, HANPABJIEHO HA CO3/AHWE YCIOBUM AJIs
OPOSIBJICHUS CBOMX MHTEJUICKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH KaKAbiM
o0yvaromumcsi, KOTOPbIE HEOOXOAMMBI [ NPOAOJDKEHUS 0O0pa3oBaHHs B
OpraHU3aLHIX npo(decCHOHATEHOTO oOpazoBaHus no Pa3IMYHbIM
(PUBUKOTEXHUYECKUM U MH)KEHEPHBIM CHELIUATLHOCTSIM.

B nporpamme no ¢pusnke onpeaenstores MIaHuPyEMBbIC Pe3yIbTaTbl OCBOCHHS
Kypca (U3MKM Ha YpPOBHE CpeaHero oOumiero oOpa3oBaHUs: JIMYHOCTHBIE,
METaNpPEAMETHBIE, MPEAMETHBIE (Ha yrayOJIEHHOM YPOBHE).
HayuHoMeTO010rnYeCKOi OCHOBOM [Tl pa3paO0TKH TpeOOBAHWH K JINYHOCTHBIM,
METAMPEIMETHBIM M TMPEAMETHBIM pe3yjibTaraM OOYyUYaIOUIMXCS, OCBOMBIIUX
nporpammy 1o (pU3MKE Ha YPOBHE CPEIHETO 00I1IEro 00pa3oBaHus Ha yriayOnEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-ACITEIILHOCTHBIN MOAXOI.

[TporpaMma o Gpu3uKe BKIIFOYAET:

MJIAHUPYEMBIE PE3YJIBTATHI OCBOEHUS Kypca (PM3MKH HA YIITYOJIIEHHOM
YPOBHE, B TOM YHCJIE MPEAMETHBIE PE3YJIBTATHI IO TOAaM 00YUYEHU S, COACPIKAHNE
yueOHOro npeamera « Dusznkay mo rogam 00y4eHUs.

[Tporpamma mo (uU3MKE HMMEET NPUMEPHBIM XapakTep M MOXKET ObITh
MCIOJIb30BaHA YUUTENAMHU (PU3HKH 711 COCTABJICHHS CBOMX pab04YMX MPOrpamm.

[Tporpamma 1o (M3UKE HE CKOBBIBAET TBOPUECKYIO MHUIMATUBRY yUUTENEH U
NPEIOCTABIACT BO3MOXKHOCTH JJII  PeaM3alid  Pa3IUYHbIX METOIUYECKUX
NOJXOJ0B K NPENoAAaBaHWi0 (M3MKM HA YIrAayONEHHOM YPOBHE TPH YCIIOBUHU
COXPaHEHUs 003aTENBHOM YaCTH COACPKAHUS Kypca.



du3nKka Kak Hayka O HamOomnee OOIMX 3aKOHAX MPUPOJBI, BBICTYNAs B
Ka4yeCcTBe Y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIECTBEHHBINH BKJIAI B CUCTEMY
3HaHWI 00 oKpyskaromeM Mupe. [1IkonbHbII Kype PU3UKK — CUCTEMOOOPA3YFOLIHIA
JJIsl €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JekaT B OCHOBE MPOIECCOB M SBJICHWMA, W3y4acMbIX XWUMHEH, OHOJOTHUECH,
¢uznueckoid reorpagueii W acTpoHoMueil. Hcmonb3oBaHWE M AKTHUBHOE
npuMeHeHne (U3NYECKUX 3HAHWUN OMPEeNeNuiIo Xapakrep W OypHOE Pa3BUTHE
Pa3HOOOPA3HBIX TEXHOJIOTHH B C(hEPE SHEPIrETUKH, TPAHCTIOPTA, OCBOEHHS KOCMOCA,
NOJYYCHUS. HOBBIX MaTepUalioB C 3aJaHHBIMU cBoicTBaMu. U3ydeHue (uzuku
BHOCUT OCHOBHOH BKJIaJ B (POPMHUPOBAHUE ECTECTBEHHO-HAYYHON KapTUHBI MUpA
oOyyarolierocs, B (GOpMUPOBAHUE YMEHUM MPUMEHSTh HAyUHBIA METO/A MO3HAHUS
IPY BBIMOJIHEHUH UMH YYEOHBIX UCCIICTOBAHUMA.

B ocHOBY Kypca (pM3MKK HA YPOBHE CPEIHETO 00MIEro 00pa3oBaHus MOJIOXKEH
psi UEH, KOTOPBIE MOXKHO pacCMaTPUBATh KaK MPUHIIMIIBI €70 MOCTPOCHUSI.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEW KypC SBISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTEpHall U3 BCEX Pa3EeioB (PU3MKH, BKIKOYACT KaK
BOMPOCHI KJITACCUYECKOM, TaK U COBPEMEHHOH (DU3HKH.

Hoea zenepanusauuu. B cOOTBETCTBHM C HEl Mmarepuan Kypca (PU3HKU
00beIMHEH BOKPYTr (U3MYECKMX Teopuil. Bemymum B Kypce sBISETCS
(opMUPOBAHME TPEIACTABICHANA O CTPYKTYPHBIX YPOBHSIX MATEPHH, BEIICCTBE U
oJe.

Hoea ymanumapusayuu. EE peanusanys NPEANoNaracT UCNOJb30BAHUE
TYMaHUTAPHOTO MOTEHUMANIA (PU3MYECKON HAYKH, OCMBICIICHUE CBSI3H Pa3BUTHS
(U3MKH ¢ pa3BUTHEM OOLIECTBA, & TAKXKE C MUPOBO33PEHUYECKUMHA, HPABCTBECHHBIMU
Y SKOJIOTUYECKUMU MPOOIEMaMH.

Hoea npuxnaonoii nanpagaennocmu. Kypc puzuku yrnyOn€HHOTO ypOBHS
MPEANoIaraeT 3HakOMCTBO € IIUPOKUM KPYTOM TEXHHUYECKUX W TEXHOJIOTMYECKUX
MPWIOKEHUI M3YYEHHBIX TEOPUH M 3aKOHOB. [Ipu 3TOM paccMarpuBaroTCcs Ha
YPOBHE OOLIMX NPEICTABICHUA W COBPEMEHHBIC TEXHUYECKHE YCTPOHCTBA, W
TEXHOJIOTUU.

Hoea 3konocuzauuu peanusyercs TOCPEACTBOM BBEACHHS 3JIEMEHTOB
COJICPKaHUs, TOCBSMICHHBIX JKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHbI C PA3BUTUEM TEXHUKW M TEXHOJIOTHH, a Takke OOCYKICHUS
npoOJieM palMoOHAILHOTO TPUPOAONOIB30BAHMS U SKOJIOTMUECKOH O€30MacHOCTH.

OcBoeHUE COMEPIKAHMS TPOrPaMMBbI 1O (PUBUKE JTOJIKHO OBITh MOCTPOECHO HA
MPUHIIATIAX CUCTEMHO-AEATEIPHOCTHOTO moaxoaa. s Gusuku peamuzaius dThX
MPUHIIATIOB 0a3UPyeTCs Ha UCTIONB30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA Kak
MOCTOSIHHO JIeHcTRYyI0IIEero (pakropa ydeOHOro mpoiecca. s yrmyOonéHHOro



YPOBHS — 3TO CHUCTEMA CaMOCTOSTENBHOIO YYEHMYECKOrO 3SKCIEPUMEHTA,
BKJTIOYAIOLIETO (PPOHTAILHBIE YUYEHUYECKUE ONBITHI MPU HM3YYEHHH HOBOTO
Marepuana, JadopaTopHbie padoThl U PadOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JBa criocoda peanusanuu GU3nYecKoro MpakTuKyma. B mepBom ciayyae npakTuKym
npoBoauTcs b0 B KoHEe 10 m 11 kimaccoB, mubO MOCHE MEPBOrO U BTOPOTO
MOJIYyTOJUI B KaKJOM M3 3THUX KjaccoB. BTopoil cnocod — 3To uHTerpanms padot
NPAKTUKYMA B CHCTEMY JIAOOPATOPHBIX PadOT, KOTOPBIE MPOBOIATCS B MPOLIECCE
u3ydyeHus pazaena (temsl). [Ipu 3T1oM moa pabGoTamu NMpaKkTHKyMa NOHHMACTCS
CaMOCTOSITENILHOE ~ MCCIICOBAHKAE, KOTOPOE MPOBOAMTCS TIO  PYKOBOJCTBY
CBEPHYTOr0, 0000MERHOTO BH1a €3 MOIAroBOi HHCTPYKLIUH.

B nporpamme 1m0 (u3Mke cucTEMa YYEHHYECKOIO OSKCIEPUMEHTA,
71a00opaTopHbIX pabOT M MPaKTUKyMa MPEACTaBICHA €AWHBIM TepeuHeM. Bridop
TEMATUKKU Ui STUX BUJOB YUYEHUUECKUX MPAKTUUYECKUX PabOT OCYIIECTBISETCS
y4acTHUKaMU 00Pa30BaATEIBHOTO MPOLECCa UCXOA U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHAPOBAHKUS W OCHalleHust kaOuHera Qusmku. [Ipm sToM oOecneumBacTcs
OBJIaICHUE OOYYAIOIIMMUCS YMEHUSIMU TPOBOJUTH TMPSAMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIICIOBAHUSI 3aBUCUMOCTEH (U3NYECKUX BEIMYMH M MOCTAHOBKY
OIBITOB MO MPOBEPKE MPEAJIOKEHHBIX TUIIOTE3.

Bosnbliioe BHUMaHUE YACTSETCS PEIICHUIO PACUETHBIX U KAUECTBEHHBIX 3a/1a4.
[Tpu 3TOM 11 pacu€THBIX 3aa4 MPUOPUTETOM SIBJISIOTCS 3a/1a4M C SIBHO 33aHHOMN
¥ HESIBHO 3a/laHHOM (PU3MUYECKON MOJENBIO, MTO3BOJISIOINE TPUMEHSTh U3YUCHHbIC
3aKOHBI M 3aKOHOMEPHOCTM Kak M3 OJHOr0o pasiena Kypca, Tak U WUHTErpupys
NPUMEHEHUE 3HAHUIA U3 PAa3HbIX pa3aesioB. [lJis KaUeCTBEHHBIX 3314 MPUOPUTETOM
ABIIAIOTCA  33JaHUs HAa OOBACHEHUE/MPEACKA3aHUE TNPOTEKAHUS (PU3NYECKUX
SIBJICHMIM M TIPOLIECCOB B OKPY>KAIOIICH >KM3HU, TPEOYIOMUEe BhIOOpa (PU3HUECKON
MOJIEJIU AJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cooteerctBum ¢ TpeboBanusmMu OI'OC COO k MaTepraTbHOTEXHUUYECKOMY
o0ecrnedyeHnto0 y4eOHOro npouecca Kype pu3uku yrinyOinE€HHOrO ypOBHSI HA YPOBHE
cpeaHero o0mero o0pa3oBaHWsl JOJDKEH M3Yy4arbCs B YCIOBHSX MPEAMETHOTO
kaOuHera. B kaOuHeTe (U3MKKM JOJDKHO OBITH HEOOXOAMMOE JTA0OPaTOPHOE
000py0BaHUE JJIs BHIOJHEHUS YKa3aHHBIX B IPOrpaMMe 1o (PU3UKE YYCHUUECKIX
OTIBITOB, JTJAOOPATOPHBIX PA0OT M pabOT MPAKTUKyMa, 4 TAK)KE IEMOHCTPAMOHHOE
000pyAOBaHUE.

JleMOHCTpaunoHHOe 00OpyAoBaHME (POPMHPYETCS B COOTBETCTBHH C
OPUHIUIIOM MHHUMAIbHOM  JTOCTATOYHOCTH M 00ECHEYMBAET TOCTAHOBKY
NEPEUYUCICHHBIX B TMporpamMme MO (U3HMKE KIIOUEBBIX JCMOHCTpalMid Jyis
UCCJICAOBAaHMST  M3y4aeMbIX  SBJICHWA U  MPOLECCOB, JMIUPUUECKUX U
($yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX IPUMEHEHUH.



JlaGopaTtopHoe 000pynOBaHHE JJII YYEHHUYECKHX MPAKTHYECKUX PpadoT
(opMuUpyeTCs B BUJAE TEMATHYECKMX KOMILIEKTOB M OOECIEYMBAETCS B PaCUéTe
OJTHOTO KOMIUIEKTA Ha JABYX OOydaromumxcs. TemMaTM4eCKHe KOMIUIEKTHI
Ja00paTOpHOTO OOOPYAOBAHUS JOJKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM
WCIOJb30BAHNU AHAJIOTOBBIX W LHU(PPOBBIX MPUOOPOB, a4 TAKKE KOMIBIOTEPHBIX
WU3MEPUTENIbHBIX CUCTEM B BHJIE IM(PPOBBIX JTAOOPATOPUH.

OCHOBHBIMH LIEJIIMA M3YYCHHsI (U3MKH B OOIIEM OOpa30BaHUM SIBIISIOTCS:
(OpMUPOBAHME MHTEPECA U CTPEMJIEHHS OOYYarOIMXCs K HAYYHOMY HW3YYCHHIO
OPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYATbHBIX M TBOPUYECKUX CIOCOOHOCTEN ; pa3BUTHE
NPEJICTABICHUAN O HAyYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
UCCJICIOBATENBCKOTO OTHOIICHUS K OKPYXAOUIMM SIBJICHUSAM; (HOPMHUpPOBAHHE

HAYYHOTO MHPOBO33PEHHUS KaK Pe3y/bTaTa U3yUYCHHsI OCHOB
CTPOCHMS MAaTEPUX U PyHIAMEHTATIBHBIX 3aKOHOB (pr3KKH; (POPMUPOBAHKE YMEHUMN

OOBSCHSTH SIBJICHHS C UCTIOJIB30BAHUEM (PU3NUECKUX
3HAHWIA W HAYYHBIX JI0KA3aTeIbCTB; ((OPMUPOBAHKE MPEACTABICHUH O POJIK (PU3UKH

JUTS PA3BUTUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH W TEXHOJIOTHIA,

pa3BUTHE  TPEIACTABICHHWA O  BO3MOXHBIX  cdepax  Oyayuiei
NpO(PECCUOHANIBHON  AEATENBHOCTH, CBSI3aHHBIX C (DU3MKOM, MOJArOTOBKA K
JaJIbHERIIEMY OOYYEHHUIO B 3TOM HAITPABJICHUU.

JIoCTH>KEHHE ATHX LENel 00eCeUnBaEcTCsl PEHICHUEM CIEAYIONIMX 331a4 B
MpoLECCe M3YUCHHS Kypca (DU3WMKH HA YPOBHE CPEAHEr0 OOMIEro 0Opa3oBaHUS:
npUOOPETEHUE CUCTEMBI 3HaHW 00 00mUX (U3AYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHSAX,  BKJIKOYAs  MEXAHWUKY,  MOJIEKYJSIPHYK  (DUBHKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PH3UKY M 3JIEMEHTHI acTpo(pu3uku; GopMHUpPOBaAHHE
YMEHHI MPUMEHSITh TEOPETUYECCKUE 3HAHMS 17151 OOBIICHEHHS (PU3MUECKUX SBICHUAMN
B MPUPOJE W A MPUHATHS MPAKTUUYCCKUX PEIICHUA B TMOBCEIHEBHOM KM3HWU,
OCBOEHHME CNOCOOOB PEUICHHS PA3IMYHBIX 337a4 C SIBHO 3aJaHHON (DPU3HUECKOM
MOJIETIBIO, 3a/a4, MOAPa3yMEBAIOMIMX CAMOCTOATENBHOE CO3JaHUE (PU3NUECKOMN
MOJICTN, AJCKBATHOM YCJIOBHSM 3a/Ja4d, B TOM YHCIE 33Ja4 HHXKEHEPHOTO
XapakTepa, NOHUMaHUE (PU3MYECKUX OCHOB M IPUHLIAIIOB ACHCTBHAS TEXHUYECKAX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIIMSHUS HA OKPYXKAIOIIYIO CPEay;
OBJIAICHUE METOJAMH  CAMOCTOSITENIBHOTO  IUIAHUPOBAHUS W MPOBEACHHS
(U3NYECKUX  ODKCIICPUMEHTOB, aHAIM3a M HMHTEPOpPETAlMH  HHPOpMAaLWH,
OTNPEACTIEHUS] JOCTOBEPHOCTH TOJYYEHHOTO Pe3yJibTaTa, CO3AAHAE YCIOBUN IS
Pa3BUTHS] YMEHUH POEKTHO-UCCIIEI0BATENBCKOM,

TBOPYECKOU JEATEIIBHOCTH,
pa3BUTHE HHTEPECA K cepam Tpo(hECCHOHATBHON ACATENbHOCTH, CBA3AHHON



¢ (PUBHKOM.

B coorBerctBun ¢ TpedoBanusmu OI'OC COO yriyOnéHHbIA yPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «Du3Wka» HA YPOBHE CPEOHETO OOLIEro
oOpasoBaHMsl BBIOMpAcTCs OOYYAIOIMMMUCS, TUIAHUPYIOIIUMH  MPOAOHKEHUE
00pa3oBaHusl MO CMEUHAATBHOCTAM (PU3HKO-TEXHUYECKOTO MPOQHIISL.

Ha uzyuenue pusnkn (yrnyOnéHHBIA YPOBEHb) HA YPOBHE CPEAHErO OOMIETO
oOpazoBanus orBoautcs 340 yacos: B 10 kimacce — 170 yacoB (5 4acoB B HEAEIIO),
B 11 knacce — 170 4acoB (5 4acoB B HEACITIO).

[IpennaracMblit B mporpamMme Mo (u3MKe mNepedeHb JabopaTOPHBIX U
OPAKTUYECKUX paboT SBISIETCS PEKOMEHJOBAHHBIM, YUUTENb JIENAaeT BBIOOD
OPOBEACHUS JIAOOPATOPHBIX PabOT M OMNBITOB € YUYETOM WHAMBUIYAIbHBIX
0COOEHHOCTEH 00YUarOIIUXCS.



COAEPKAHUE OBYYEHUA
10 KUIACC

Pasnen 1. Hay4unblii MeToa no3HAHUS NPUPOABI.

dusuka — (pyHIaMEHTAIbHAS HayKa 0 mpupoae. HayuHblii MeTOA MO3HAHUS U
METOJIbI UCCIENOBAHUS (PU3NYECKUX SBJICHUM.

OKCIIEPUMEHT W TEOPHsl B MPOLECCE MO3HaHUs mpupoasl. Habmonenue u
SKCIEPUMEHT B (PU3HKE.

CrocoObl  M3MepeHust (PU3MYECKUX BEIMYMH (QHAJIOTOBBIE W LU(POBBIE
WU3MEPUTEITbHBIE MPUOOPHI, KOMITBIOTEPHBIE JATYNKOBBIE CHCTEMBI ).

[TorpemHOCTH ~ M3MEPEHW  (QU3MYECKMX  BENWYMH  (a0COMIOTHAs W
OTHOCUTEIbHAS ).

MopaenupoBanue (PU3HYECKUAX SBIECHUI M MPOLECCOB (MaTepUalibHasl TOUKA,
a0COJIFOTHO TBEPAOE TENO, UACATbHAS KUAKOCTD, HACAIBHBIN a3, TOUSYHBIHI 3apsin).
I'anoresa. GU3NYECKUI 3aK0H, MPAHULIBI €M0 MPUMEHUMOCTU. DPU3NYECKast TEOPUS.

Pone u Mecto (u3uku B (HOPMHUPOBAHWM COBPEMEHHON HAy4YHOW KapTUHBI
MUPA, B TPAKTUYECKOHN AEITEIbHOCTH JIFOACH.

Yuenuueckuii 3xcnepumenm, rabopamopnsie padomvl, RPAKmMUKyM.

H3mepenue cribl TOKa M HANPSHKEHUS B LEMU TOCTOSSHHOTO TOKA TPH TOMOLIA
AQHAJIOTOBBIX M HA(PPOBBIX U3MEPUTEIBHBIX PUOOPOB.

3HaKOMCTBO ¢ nu@posoii nadoparopueii no ¢usuke. [Ipumepbl U3MepeHus
(pU3NYECKUX BETUYHH MTPH MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Pasnea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe 1BrkeHre. OTHOCUTENBHOCTh MEXAHUYECKOTO IBHIKEHUSI.

Cucrema orcuéra.

[Tpsimast 1 oOpaTHas 3a1a4M MEXAHUKH.

Pannyc-BekTOp MarepHalibHOW TOYKH, €r0 MPOEKIUM Ha OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[lepemelieHue, CKOPOCTh (CpemHsss CKOPOCTb, MTHOBEHHAs CKOPOCTb) W
VCKOPEHUE MAaTEPUAIBbHOW TOYKH, MX MPOEKIMM HA OCH CUCTEMBI KOOPIMHAT.
Cno>keHHe MEPEMELICHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHEWHOE JBKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U ITYyTH MaTe€puaibHON TOYKH OT BPEMEHHU U UX
rpauku.



CBoOomHOE mMajneHue. YCKOpeHUE CBOOOAHOrO mnajicHus. J[BUKEHWE Tena,
OpOLIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBUCMMOCTb KOOPAMHAT, CKOPOCTH M
YCKOPEHHUS MaTepUAIbHONH TOUKU OT BPEMEHU U UX IpaduKu.

KpuBonuneiiHoe  nBuwkeHWE.  JIBUOKCHME  MaTepUabHONM  TOYKM 110
OKPY>KHOCTH. YTJIOBas W JiMHEWHas ckopocTh. llepuoa M yactota oOpaiieHus.
LleHTpOCTpEMHUTENBHOE (HOPMAIBHOE), KacaTeIbHOE (TAHTCHIMAIBHOE) U TIOJTHOE
YCKOPEHUE MAaTEPUATTBHON TOUYKH.

TexHuueckue ycTpoiicTBa U TEXHOJIOTHUYECKUE MPOLECCHI: CIIUIOMETP,

JIBUKEHUE CHApPSIIOB, ILENHBIC,  HIECTEPEHYATHIE W PEMEHHBIE
NePeIaYn, CKOPOCTHBIC JIA(PTHI.
Hemoncmpauuu.

Mogenb cucTeMBl OTCUYETA, MILTIOCTPALMS KMHEMATHYECKUX XAPAKTEPUCTHK
JIBMOKEHUSI.

CrocoObl UcCIe10BaHUS IBHKEHUH.

HnnrocTpanus npeaenbHoro nepexoaa i USMEPEHUE MITHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABM>KEHAN C MCTIOIB30BAHMEM MEXAHU3MOB.

[Tamenue Ten B BO3AYXE U B PA3PEIKEHHOM ITPOCTPAHCTBE.

HaGmronenne aBwxeHus Tena, OPOLIEHHOTO MO YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hamnpasnenue ckopocTy pu ABMYKEHUM 110 OKPYKHOCTH.

[TpeoOpa3oBanue yrioBoH CKOPOCTH B PEAYKTOPE.

CpaBHEHHUE NYTEH, TPACKTOPHUI, CKOPOCTEN NBUXKEHMS OJJTHOTO M TOTO YK€ TEa
B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii yxcnepumenm, nadbopamopnsvie pabomovl, RPAKMUKYM.

H3yueHne HEPAaBHOMEPHOIO ABWXKEHUS C LEIBI0 ONPEAEICHUS MTHOBEHHOR
CKOPOCTH.

H3mepenne yCKOpEeHUs NPy MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBMKEHUHU
10 HAKJIOHHOM IJTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH NYTH OT BPEMEHU IIPU  PABHOYCKOPEHHOM
JBUKCHUU.

W3mepenne  yckOpeHuMs ~ CBOOOAHOIO  maacHuss  (PEKOMEHIOBAHO
UCIOJIb30BAHUE U (PPOBOIA TaOOpaTOPUN ).

HM3yueHne  IBWKEHUS Tela, OPOLICHHOTO TOPU30HTAJIBHO.
[TpoBepka runoTe3sl 0 NPAMO TPOMOPLUOHATIBHON 3aBUCUMOCTH MEKIY
JATBHOCTBIO MOJIETA M HAYAJIbHONW CKOPOCTBIO TeIA.

HNzyyenne IBHXKEHUS Tella MO OKPY)KHOCTH C ITOCTOSSHHOW IO MOAYJIO
CKOPOCTEIO.



HccenenoBanmne 3aBUCMMOCTH TIEPAOAA OOpAIICHUS KOHUYECKOTO MAsTHUKA OT
€ro mapameTpoB.

Tema 2. /lunamuka.

IlepBriii 3akoH Herotona. HMHeprmaneHble cuctemsl oTcu€Ta. lIpuHOAMN
oTHOCHTENbHOCTH [anmnes. HemHepumanbHbIE CUCTEMBI OTCYETA (OMPEICIICHUE,
PAMEPBHI).

Macca tena. Cuna. [IpyHun cyneprno3uimm Cul.

Bropoii 3axkoH HerOTOHA [UIs MaT€pUaIbHON TOYKH.

Tperuit 3akoH HbrOTOHA [UIs MaTEPHAIBHBIX TOYEK.

3aKOH BCEMMPHOIO TATOTEHUSA. OKBUBAJICHTHOCTH TI'PABUTALMOHHOW U
WHEPTHOUN MACCHI.

Cuna TsoKeCTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOAHOTO MAEHUS OT BBICOTHI HAJT
NOBEPXHOCTHIO MJIAHETHI M OT reorpaduyeckoi KUpOTHl. J|BHXKEHUE HEOECHBIX TeEI
M UX CIyTHUKOB. 3akoHbl Kerutepa. 1lepBas kocMHAYECKAst CKOPOCT.

Cuna ynpyroctu. 3axkoH ['yka. Bec Ttema. Bec Ttema, ABWXKyLerocs c
YCKOPEHUEM.

Cwua tpenust. Cyxoe Tpenne. Cuita TPEHUS CKOJIBKEHUS U CHJTA TPEHUS TTOKOSI.
Koa¢ppuupment Tpenns. Cuna CONpOTUBIICHUS NP IBUKEHUH TENA B )KUAKOCTH WA
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JIBHYKCHHSI.

Hasnenue. ['mapocrarnyeckoe nasienue. Cuiia Apxumena.

TeXHUYECKHE YCTPOMCTBA M TEXHOJOTMYECKUE MPOUECCHL MOIIMAIMHUAKH,
JBU>KCHUE UCKYCCTBEHHBIX CITy THHKOB.

Hemoncmpauuu.

HabGnronenne 1BUKEHUS TENT B MHEPUMAIBHBIX U HEMHEPLMAIBHBIX CHUCTEMAX
oTcufTa.

[IprHIMT OTHOCHTENIBHOCTH.

Kauenue nByX UWIMHAPOB WM IHAPOB PA3HOM MAaCChl € OJUHAKOBBIM
YCKOPEHUEM OTHOCHTEIBHO HEUHEPUUATIBHONW CUCTEMBI OTCUETA.

CpaBHEHME PAaBHOACHCTBYIOIICH TPUIIO’KEHHBIX K TEITY CHJI C TPOU3BEACHUEM
MAacChI TeJIa HA €r0 YCKOPEHHUE B MHEPLMATIbHOM CUCTEME OTCUETA.

PaBeHCTBO CUII, BOSHUKAKOIIMX B PE3YJIBTATE B3aUMOACHCTBUS TEIL.

H3mepenne Mace no B3auMOIECHCTBUIO.

HeBecoMOCTb.

Bec tena npu yCKOPEHHOM NOABEME U TIAJACHWH.

LleHTpOoOEKHBIE MEXAHU3MBI.

CpaBHEHME CHJ TPEHUS MOKOSI, KAYSHUSI U CKOJIBKEHUSI.

Yuenuueckuii 3xcnepumenm, 1a60pamopHsie padomol, RPAKMUKYM.



H3mepenue paBHOACHCTBYIOIIEH CHII MTPU JABM)KEHUM OpyCKa MO HAKIOHHOW
IJIOCKOCTH.

[TpoBepka THMOTE3Bl O HE3ABUCHMOCTH BPEMEHM JIBHKEHUS Opycka 1o
HAKIIOHHOM TJTOCKOCTH HA 3aJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOILIMX B NPYXKUHE U
PE3NHOBOM 00paslie, OT UX AehOPMALIHH.

H3yueHne NBUIKEHHsI CUCTEMBI TEJI, CBA3aHHBIX HUTBIO, MEPEKMHYTON 4Yepe3
JErKuii OJIOK.

HUzmepenne kodguimenta TPEHUs MO BEJIMYUHE YIJIIOBOr0 KO3 (puimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrkeHUst Opycka MO HAKIOHHOM TUIOCKOCTH € TIEPEMEHHBIM
KO3 ((PUIUEHTOM TPEHUSL.

H3yueHune NBMOKEHNUS IPy3a HA BATy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomoTHO TBEpHOE Tenmo. [locTymarenbHOE M BpalaTENBHOE JBUKCHHE
TBEPAOTO Tes1a. MOMEHT CHIIbI OTHOCUTENIBHO OCHU BpalleHus. [11e40 CHibl.
CnoskeHHe CHIl, TPUIIOKEHHBIX K TBEPAOMY Tely. LIEHTp TsbkecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TENA.

VYcToitunBoe, HEYCTOWUMBOE, O€3PA3NTMYHOE PABHOBECHE.

TeXHUYECKUE YCTPOMCTBA M TEXHOJOTMUYECKHUE MPOLECCHL KPOHILUTEHH,
CTPOUTENBHBIA KPaH, PEIIETYATHIE KOHCTPYKLIMH.

Hemoncmpauuu.

VY CIIoBUSL pABHOBECHSL.

Buael paBHOBECHS.

Yuenuueckuii yxcnepumenm, nadbopamopnsie pabomvt, NPAKMUKYM.

HccnenoBanne yCIIOBUII paBHOBECHS TBEPIOIO TeJla, HMMEIOLIETO0 OCh
BpAaLLEHHUS.

KoHcTpynpoBaHue KpOHIITERHOB U PaCUYET CHIT YIIPYTOCTH.

Hzydenne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONOPBIL.

Tema 4. 3akonsl coxpanenusn ¢ MEXanukKe.

HWmMnynibe MaTepruanbHON TOYKH, CUCTEMBI MaTEPUAIbHBIX TOYEK. LIeHTp Macc
CUCTEMBI MAaTEPUAIIBHBIX TOYEK. Teopema 0 IBHKEHUU LIEHTPA Macc.

HMmMnyJibe CUITBI 1 UI3MEHEHHUE UMITYJIBCA TENA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBIDOKEHHE.

MoOMEHT uMITyJIbCa MarepHaIbHOW TOYKH. lIpeacraBiieHHEe O COXpaHEHWUH
MOMEHTA UMITYJIbCA B LIEHTPATIBHBIX MOJIAX.



Pabora cunmbl Ha MajOM M Ha KOHEYHOM MepeMelleHuu. [ 'paduyeckoe
NPEICTaBICHUE PAOOTHI CHUIIBL.

MOLIHOCTE CUJIBL.

Kunernueckas 3Heprusi MarepHaibHOM TOUkHM. Teopema 00 HM3MEHEHHWH
KUHETHYECCKON DHEPTUN MATEPHATILHON TOYKH.

[ToreHUMaNBHBIE W HENMOTCHUMANIBHBIE CHJIBL. [loTEeHIMAIbHAsA JHEPIHA.
[ToreHuManbHas 3HEprus ynpyro AeOopMUPOBAHHON MpyxuHbL. [loTeHnmanibHas
JHEPrus Tejia B OJHOPOJHOM I'PaBUTALIMOHHOM ToJie. [ loTeHIMabHast SHEPrus Teia
B TPaBUTALIMOHHOM TNOJIE OJHOPOJHOrO miapa (BHYTpM M BHE mapa). Bropas
KOCMHYECKAst CKOPOCTh. TpeThs KOCMUYECKass CKOPOCTb.

CBsi3b padOThI HEMMOTEHIMATIBHBIX CHJT C I3MEHEHUEM MEXAHWUYECKON SHEPTUn
CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHynu s MACATBHON JKUAKOCTH KAaK CJIEICTBUE 3aKOHA
COXPaHEHHS MEXAHUYECKON SHEPIUH.

TEeXHUYECKUE YCTPOMCTBA U TEXHOJIIOTMYECKHUE NPOLIECCHI: IBIKEHUE PAKET,
BOJOMET, KONED, MPY>KUHHBINA MUCTOJIET, TAPOCKOM, (PUTYPHOE KATAHUE HA KOHBKAX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktrBHOE NBIDKEHHE.

H3mepeHne MOIHOCTH CHJTBL.

H3MeHeHne SHEPruy Tea MPU COBEPLICHUN PaOOTHI.

B3avmHble MpeBpalieHUs KMHETUYECKONW M MOTEHLMAIBHON JHEPruil Npu
JNENCTBUM HA TEIO CHJIBI TSHKECTHA U CUIIBI YIIPYTOCTH.

CoxpaHeHHE SHEPTUU NPU CBOOOJIHOM MAICHUH.

Yuenuueckuii yxcnepumenm, nadbopamopnsie pabomvt, NPAKMUKYM.

Hsmepenne umnylibca Tena no TOpMO3HOMY IYTH.

H3mepeHue CHITbl TATH, CKOPOCTH MOJEIN SJIEKTPOMOOMIIS 1 MOLTHOCTH CHJIbI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIBCA TEIA C UMITYJIBCOM CHIIBL.

HccnenoBanue coXpaHeHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOACHCTBHM.

H3mepeHne KHHETUYECKON SHEPTHUM TelIa [0 TOPMOZHOMY Ny TH.

CpaBHEHNE U3MEHEHHS TOTCHUMAIBHON SHEPIHHA NPYKUHBI C paOOTOM CUITBI
TPEHUS.

Onpenenenne padoThl CWIJIBI TPEHUS NPH JIBWKEHUM TENA MO HAKIOHHOHN
IIJIOCKOCTH.

Pazngen 3. MosiekynsipHasi pU3HKa U TEPMOAUHAMMKA.

Tema 1. OcHoGbl MONEKYAAPHO-KUHEMUYUECKOU meopuu.



OCHOBHBIE TONOXKEHHUST MOJICKYISpHO-KuHETHUeCcKOH Teopun (MKT), wux
onbITHOE 000cHOBaHME. [lnddy3us. BpoyHOBCKOE NBMKEHHE. XapaKTep ABUKCHUS
W B3aUMOJECHCTBUS YaCTHL[ BellecTBa. MOJENHA CTPOCHHMS Ta30B, >KUAKOCTEH M
TBEPABIX T€N U OOBICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX MoAenel. Macca u
pazmepsl MoJieKyJT (atomoB). KonnuecTBo BemecTsa. [locTtosiHaas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl €€ m3mepenus. [llkana
teMmneparyp Llenbcus.

Mogenb UAcaIbHOrO Ta3a B MOJEKYISPHO-KMHETUYECKON TEOPHUM: YaCTULBI
ra3a JBWXKYTCsS XaOTUYECKH U HE B3AUMOJCHCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianelipona. AOCOnOTHas
temneparypa (mkana temneparyp KensBuna). 3akon anerona. M3omponeccsl B
UACAIbHOM Tra3¢ C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
NPEICTABICHAE N30MTPOLECCOB: H30TEPMa, U30X0pa, n3o0apa.

CBs3p  MEXIAy JABICHUEM W CPEIHEH  KUHETMYECKOW  DHEPruei
NOCTYNATENBHOTO TEMJIOBOTO ABMXKCHUS MOJIEKYJT HMICATBHOIO raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJIIPHO-KUHETHYECKON TEOPHH UACATBHOTO rasa).

Cpsi3p a0CONIOTHON TEMMEPATYPbl TEPMOIMHAMUYECKOM CUCTEMBI CO CPEAHEH
KMHETHYECKONM SHEPTUEH MOCTYNATEIBHOIO TEMIOBOTO IBUKEHUS €€ YaCTULL.

TeXHUYECKME YCTPOMCTBA M TEXHOJOIMYECKUE TPOLECCHL. TEPMOMETP,
OapoMeTp, MOJYyYEHHE HAHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBHKEHUS YaCTHL] BELECTBA.

Mopenb OpOyHOBCKOTO JIBUKEHUSI.

Buneoponuk ¢ 3anuchro peaibHOro OPOYHOBCKOTO JIBHXKEHUSI.

Juddy3us >KHIKOCTEM.

Mogens onsita LITepHa.

[IpuTspKeHHE MOJIEKY L.

Mopenu KpUCTAUIMYECKUX PELIETOK.

HaGnronenune u nuccne10BaHne n30MpoLEeCCOB.

Yuenuueckuii yxcnepumenm, n1adopamopnsie padbomol, NPAKMUKYM.

HccnenoBanue mponecca YCTAHOBICHUS TEIJIOBOTO  PABHOBECUS  TPH
TEMI000MEHE MEXAY TOPSUYEH M XOJIOTHOM BOJIOM.

H3yueHne HM30TEPMUYECKOro Mmporecca (PEKOMEHAOBAHO WCIOIb30BAHUE
1 poBoit 1aboparopun ).

H3yuenune n30xopHOro npouecca. Mzyuenue

n300apHOTO Mporecca.

[TpoBepka ypaBHEHHS COCTOSHUSI.

Tema 2. Tepmoounamura. Tennoevie MauuHtol.



Tepmomunamuueckas (T/]) cucrema. 3agaHue BHEWIHUX YCIOBUH ISt
TEPMOJIMHAMMYECKOM CUCTEMBI. BHENIHME U BHYTpEeHHUE napaMmeTphl. [TapameTpsl
TEPMOJIMHAMHYECKOU CUCTEMBI KaK CPEHUE 3HAYCHUST BEJTMYMH, OMTUCHIBAIOLINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

Hyneoe Hauano TtepMoamHaMuku. (CaMONpPOM3BOJIBHAS — pEJIAKCALMs
TEPMOJIUHAMHYECKOM CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Moxenes uACaTBbHOTO ra3a B TEPMOJMHAMMKE — CHUCTEMA YPABHCHMIA:
ypaBHeHHe MenpaeneeBa—KiianeiipoHa U BbIpAKEHUE UIsL BHYTPEHHEN SHEPIUH.
VYCli0BUS MPUMEHUMOCTH 3TOM MOJIENN: HU3KAs KOHLCHTPALMs YaCTHII, BHICOKHE
TeMneparypel. BelpakeHue Ui BHYTPEHHEN SHEPIHHA OJHOATOMHOTO MICATBHOTO
rasa.

KBazucratrueckne u HECTATUYECKUE MPOLIECCHI.

OneMmeHTapHas paboTa B TEpMOAMHAMUKE. Beiuncienne padoThl o rpaduky
npouecca Ha pV-auarpamme.

Temonepenayua  Kak  cnoco0  M3MEHEHWsT  BHYTPEHHEH  BHEpPruu
TEPMOAMHAMMYECKOH  cucTeMbl 0e3  coBepuicHus  padotel.  KoHBeknws,
TEIUIOMPOBOAHOCTD, H3JTyYCHHE.

KonnuectBo Ttemnorel. TemnoéMKOCTh Tena. YOelbHAas W MOJISIPHAS
TCIUIOEMKOCTH BELIECTBA. YpaBHeHUE Mailepa. YaenbHas TEIUIOTA CrOpPaHUs
TorumBa. Pacuér konwuecTtBa TemaoTel npu Teronepenade. [lonstue 00
annabaTHOM MPOLECce.

ITepBrIii 3aKOH TEPMOAMHAMUKN. BHYTpEHHASA SHEPTHs. KONIMYECTBO TEMIOTHI
U paboTa KaKk Mepbl WM3MEHCHHS BHYTPEHHEH JHEPrMHM TEPMOJUHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TepMOIMHAMUKY [T PABHOBECHBIX TPOLIECCOB: YEPE3 3a1aHHOE
PABHOBECHOE COCTOSIHME TEPMOJMHAMUYECKONW CUCTEMBI MTPOXOIUT €IMHCTBEHHAS
anuabara. AOCOJTIOTHAS TeMIeparypa.

Brtopoii 3aKk0H TEpMOAMHAMUKH AJ1 HEPABHOBECHBIX POLECCOB: HEBO3MOYKHO
nepeaarh TEMIOTY OT 00JIEe XOJOAHOTO TeNa K 0ojiee HarpeToMy 0€3 KOMIIEH Callun
(Kimaysumyc). HeoOpatuMOCTh MPUPOIHBIX MPOLIECCOB.

[TpuHuMneL neicTBHS TEIUIOBBIX MauH. K11/

MaxkcumansHoe 3Hauenue KIIJI. Iukn Kapho.

OKOJOrM4eCKHEe aCleKThl UCMOIb30BAHUS TEIUIOBBIX ABUrarenci. Temnmosoe
3arpsi3HEHUE OKPYIKAKOLIEH CPEBL.

TexHUYeCKHE YCTPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHl: XOJIOAWIbHUK,
KOHAWLIMOHEDP, IW3EIbHBIA M KAapOKPATOPHBIA JBUTAaTeny, NapoBas TypOWHa,
NOJyUYEHUE CBEPXHU3KHX TEMIIEPATyp, YTHIM3alUsl «TEIUIOBBIX» OTXOJIOB C



MCIOJB30BAHUEM TETUIOBOTO HACOCA, YTHIIA3ALMS OMOOPTraHUYECKOTO TOIIMBA IS
BbIPA0OTKH «TEIUIOBOW» U AJICKTPOIHEPTHUM.

Hemoncmpauuu.

H3meHeHne Temnepatypel MpH aiMadaTHueCKOM PaCIMPEHHH.

BosayiHoe OrauBo.

CpaBHEHHE yACIBHBIX TEIIOEMKOCTEN BEILECTB.

CrocoObl I3BMEHEHUS BHYTPEHHEH SHEPIHH.

HccenenoBanue anmadarHoro mpouecca.

KoMmnbroTEpHBIE MOJIENN TEMIOBBIX JIBUTATEIEN.

Yuenuueckuii yxcnepumenm, nadbopamopnsie pabomovt, NPAKMUKYM.

H3smepenne yaenbHON TEMI0EMKOCTH.

HccenenoBanue nponecca OCTBIBAHMS BELIECTBA.

HccenenoBanue aqmadarHoro mpouecca.

H3yueHne B3aMMOCBS3M DHEPTUHM MEXMOJIEKYISIPHOTO B3aWUMOJCHCTBUAS M
TEMIIEPATYPbI KUTIEHUS KU IKOCTEH.

Tema 3. Acpecamnvie cocmoanus eewjecmea. Pazosvie nepexoosl.

[TapooOpazoBanue u koHAeHCauus. MicnapeHue u KAneHue. Y neiabHas TEmioTa
napooOpa3oBaHMsl.

HacelleHHbIe 1 HEHACHIIIEHHBIE apsbl. KayecTBeHHas
3aBUCUMOCTB TUIOTHOCTH M JIABJIEHUS HACHILIEHHOTO 11apa OT TEMIIEPATYPHhI, UX
HE3aBHUCUMOCTB OT 00BEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI
KHUIEHUS OT JABJICHUS B KUIKOCTH.

BrnaxHocTs Bo3ayxa. AOCOMOTHAS U OTHOCUTEIbHAS BIAYKHOCTb.

Teépnoe Teno. Kpucraumueckne u aMmopHbIe Tena. AHU30TPONUS CBOMCTB
KpuctauioB. [lnaBneHuWe W KpucCTauM3alMs. YJAENbHAs TEIJIOTA IUIABJICHUS.
CyOnumarusi.

Hedopmanuu tBEpIOrO TENa. Pactskenue u cxarue. Casur. Moayie FOHra.
[Tpenen ynpyrux aepopmariyii.

TemnoBoe paclIMPEeHUE KUAKOCTEH M TBEPABIX Tell, 00BEMHOE U JIMHEHHOE
pacimpeHre. AHTApMOHK3M TEIJIOBBIX KOJEOAHWI YaCTHIL BEIECTBA KAK MPUYHAHA
TEIUIOBOTO PACHIMPEHUS TeJl (HA KAUECTBEHHOM YPOBHE).

[TpeoOpazoBanue sHEPTUM B (PA30BBIX MEPEXOAX.

YpaBHeHuE TEMIOBOro OajgaHca.

[ToBepxHocTHOE HaTskeHUe. Koa(h(PHUIMEHT MOBEPXHOCTHOTO HATSIKEHHS.
Kamunspaeie siBiieHus. JlaBneHue 1o UCKPUBIEHHON MOBEPXHOCTBIO JKUIKOCTH.
®opmyna Jlarmtaca.

TeXHUYECKME YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI:  KMIKHUE
KPUCTaJUIbl, COBPEMEHHBIE MATEPUAIIBI.



Hemoncmpauuu.

TennoBoe paciupeHue.

CBolicTBa HACBILIEHHBIX NTAPOB.

Kunenue. Kurnenue npu mNOHWKEHHOM JABJICHUN.

H3mepenne Cuitbl MOBEPXHOCTHOTO HATSKEHMS.

OnBITHI C MBUTBHBIMY TUIEHKAMMU.

CmauuBanue.

KanunspHeie siBICHHS.

Mopenu HEeHBFOTOHOBCKOM >KHAJIKOCTH.

CnocoObl U3MEPEHUS BJIAYKHOCTH.

HccenenoBanue HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEILECTBA.

Bunel nepopmanmid.

HaOmtonenue mansix aeopmanuii.

Yuenuueckuii yxcnepumenm, nabopamoprsvie padonvl, NPAKMUKYM.

H3ydeHne 3aKkOHOMEPHOCTEN UCTTAPEHU S JKUIKOCTEN.

H3mepenne yaenbHOM TEMIOTH TUIABJICHHUS JIbAA.

H3yueHue CBOMCTB HACBIICHHBIX MAPOB.

H3mepenue abCOMIOTHOM BIAKHOCTH BO3JyXa M OLICHKA MAacChl MapoB B
MTOMELICHHH.

H3mepenue ko3P PpuirieHTa NOBEPXHOCTHOTO HATSHKEHUSI.

Hsmepenne moayns FOnra.

HccnenoBanne 3aBUCHMMOCTH  AedopMaluu  Pe3WHOBOro  obpasua  oT
MPUIOKEHHOW K HEMY CHIJIBI.

Pasznen 4. dnexkrpoannnamuka. Tema

1. Inexmpuueckoe noe.

ONeKTpu3anms Tell U €€ MPOsBICHUS. OJIEKTPUYECKU 3apsa. JlBa Buaa
BNEKTPUYECKUX 3apsaoB. [IpOBOJHMKHM, [UANEKTPUKM W TOJYNPOBOJHUKH.
DNEMEHTAPHBIN JJIEKTPAYECKUM 3apsal. 3aKOH COXPAHECHHMSI JIEKTPUYECKOTO 3apsiia.

Bzanmoneiicteue 3apsanoB. Toueunsie 3apsabl. 3akoH KynoHa.

DnexkTpudeckoe nosue. Ero nefcTBue Ha 3NEKTPUYECKHUE 3apsiibl.

HanpsokéaHocTe  snmektpuueckoro  mosst.  [IpoOweiid  3apsaa. Jluauwm
HaNPSHKEHHOCTH BIEKTPUYECKOTO noJist. OJHOPOAHOE AIEKTPAYECKOE TTOJIE.

[ToTeHIMANBHOCTD 3NEKTPOCTATAYECKOrO MOJIA. Pa3HOCTh MOTEHUMAIOB M
HanpspkeHue. [loTeHumanbHas SHEpPrus 3apsana B AJEKTPOCTATUYECKOM  IOJIE.
[ToreHuman 3IeKTpOCTaTHIECKOTO Mos. CBA3b HANPSLKEHHOCTHU TIOJIL U Pa3HOCTH
NOTCHUUAIOB JUIsl 3JEKTPOCTATHYECKOro TNoJis (Kak OJHOPOJHOrO, TakK |
HEOJHOPOJIHOTO).

[IpuHIMDO CYNEPHO3ULINN SIEKTPAYECKUX TTOJIEH.



[Tone TtouewyHoro 3apsaa. Ilone paBHOMEpPHO 3apsbkeHHOW cdepbl. [lone
PAaBHOMEPHO 3apsbKEHHOTO Mo 00bEMY mapa. [lojne paBHOMEPHO 3apsKEHHOH
OECKOHEYHOH IUIOCKOCTH. KapTWHbl JWHHMIA HAOPsOKEHHOCTHM 3THUX TMOJICH H
SKBUIIOTCHLMAIBHBIX MIOBEPXHOCTEM.

[TpOBOIHMKM B 3JIEKTPOCTATHYECKOM MOJIE. Y CIIOBUE PABHOBECHUS 3aPsIIOB.

JIUDJIEKTPUKM B DJIEKTPOCTATHYECKOM  TIOJIE. JIMsIeKTprYecKas
IIPOHULIAEMOCTD BEILECTBA.

KoHpencarop. DneKTpOEMKOCTh KOHAECHCATOPA. DJNEKTPOEMKOCTD IIOCKOTO
KOHJIEHCATOPA.

[TapamiensHOE COEIMHEHNUE KOHIEHCATOPOB. 110Cien0BaTenbH0Ee COEAMHEHNE
KOHJIEHCATOPOB.

DHEPrus 3apsHKEHHOTO KOHACHCATOPa.

JIBMOKEHUE 3apSHKEHHOM YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM TIOJIE.

TEeXHUYECKUE YCTPOMCTBA U TEXHOJIOTHYECKME MTPOLIECCHI: JIEKTPOCKOIL,
ANEKTPOMETP, JIEKTPOCTATHYECKAS 3AIATA, 3a3EMJIEHUE 3JIEKTPONPHOOPOB,
KOHJIEHCATOphkI, renepatop Bau ne ['paada.

Hemoncmpauuu.

YeTpoiCTBO M IPUHLAI JEWCTBUSA DIIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3aPSHKEHHBIX IAPUKOB.

DNEKTPUUYECKOE MOJIE ABYX 3aPSHKEHHBIX MJIACTHH.

Mogpenb anekTpoctarnueckoro reaeparopa (Baun ae ['paada).

IIpOBOIHUKH B BIIEKTPAUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3alUTA.

YCTPOKUCTBO U IEHCTBAE KOHICHCATOPA OCTOSIHHON U NMEPEMEHHON EMKOCTH.

3aBUCUMOCTb  JJIEKTPOEMKOCTH  TUIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
TUTACTUH, PACCTOSIHUS MEXKAY HUMHU U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrus IEKTPUYECKOTO OIS 3aPSHKEHHOTO KOHIEHCATOPA.

3apsaKa v pa3psaka KOHIACHCATOPa Yepe3 PE3UCTOP.

Yuenuueckuii yxcnepumenm, nabopamoprsvie padonvl, NPAKMUKYM.

OneHka CHil B3aMMOJEHCTBUS 3apSHKEHHBIX TEIL.

HaGnronenne npeBpaiicHus 3HEPTUr 3apsSKEHHOTO KOHACHCATOPA B SHEPTUIO
M3ITyYEHHUS CBETOAMOAA.

H3ydenne npoTeKkaHus TOKA B LIENH, COAEPIKALIEH KOHIEHCATOP.

Pacnipenenenue Pa3HOCTH MOTEHLUAJIOB (HAMpsOKEHMS ) npu
MOCJIEOBATENBHOM COEIMHEHUN KOHICHCATOPOB.

HccenenoBanue paspsiia KOHIAEHCATOPA YEPE3 PEIUCTOP.

Tema 2. IlocmoaHHbLi 31eKMpUYeCKuil mok.

Cwa Toka. [1oCTOSHHBIN TOK.



VYClI0BUsL CYIIECTBOBAHUSL MOCTOSIHHOTO 3JIEKTPHUYECKOTO TOKA. MICTOUHMKH
toka. Hanpsoxkenune U u DJ1C &.

3akon OmMa i y4acTKa [Enu.

ONEKTPAYECKOE CONPOTUBIICHHAE. 3aBUCUMOCTh COMPOTUBIICHUS OTHOPOJIHOTO
OPOBOJAHMKA OT €ro JJIWHBI M IUIOIIAAM TOMEPEYHOTrO CEYCHHS. Y IENbHOE
COIMPOTHUBIICHUE BEILICCTBA.

[TocnenoBarenpHOE, NAPATUIETBHOE, CMEIIAHHOE COEAMHEHNE TPOBOJIHUKOB.

Pacuér pazBeTBNEHHBIX 3NEKTpUUECKuX 1eneid. [Ipasuma Kupxroda.

Pabota snekrpruueckoro Toka. 3akoH [[xoyns—JIeHna.

MOIIHOCTh IEKTPUYECKOr0 TOKa. TerioBas MOIIHOCTh, BBIAEIsAeMas Ha
pe3ucTope.

O/JC v BHYTPEHHEE CONMPOTUBIICHUE UCTOYHHUKA TOKA. 3aKOH OMa Ji1st TOJTHOM
(3aMKHYTOH ) SNIEKTPHUECKOM 1iend. MOIMHOCTh HCTOYHMKA TOKA.
KopoTkoe 3aMbIKaHHE.

KoHpeHcarop B Lenu nocTostHHOrO TOKA.

TEeXHUYECKME YCTPOMCTBA M TEXHOJNOTUYECKHE ITPOLIECCHL. aMIEPMETP,
BOJITMETP, PEOCTAT, CYETUMK JIIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

H3mepenne Cuitbl TOKa U HANPSHKEHHAS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT HANPSsDKEHHs IS PE3UCTOPA,
JIaMITbl HAKAJIMBAHUS U CBETOAMOA.

3aBUCUMOCTb CONPOTUBIICHUS LUHAJUHAPAYECKAX TPOBOJHUKOB OT JUIMHBI,
IJIOIIAM MOTIEPEYHOTO CEUEHUS U MaTepUaa.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA OT CONPOTHBIICHHS TTPU TTIOCTOSIHHOM
HaIPSHKECHUU.

[Tpssmoe u3mepenne D/1C. KopoTkoe 3aMBbIKaHUE TabBAHUYECKOTO AIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

Croco0bl coeTMHEHUST ICTOYHUKOB TOKa, DJ[C Oarapeii.

HccenenoBanue pasHOCTH MOTEHIMAIOB MEKAY MOMKCAMUA UCTOYHHUKA TOKA OT
CWJIBI TOKA B LIETIH.

Yuenuueckuii 3xcnepumenm, 1a6opamopHbvie padomol, NPAKMUKYM.
HccnenoBanne CMEMMAHHOTO COCTMHEHUS PE3UCTOPOB.

H3mepenue yaenbHOro COMPOTUBIIEHUS TPOBOJIHUKOB.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA OT HANPSHKCHHS JUISL  JIAMIIBI
HAKaJIMBAHUSI.

YBenuueHue npeesia U3MEPEHHs aMIepMeTpa (BOJIbTMETPA).

Hsmepenue 5/1C 1 BHYTPEHHETO COMPOTHUBIICHUSI ICTOYHHKA TOKA.



Hccnenoanue 3asucumocty D/]C ralbBAaHUYECKOTO 3JIEMEHTA OT BPEMEHU
IIPU KOPOTKOM 3aMBIKAHUH.

HccenenoBanue pasHOCTH MOTEHIMAIOB MEKAY MOMKCAMUA UCTOYHHUKA TOKA OT
CWJIBI TOKA B LIETIN.

HccenenoBanue 3aBUCUMOCTH TOJIE3HONW MOIIHOCTH MCTOYHMKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku ¢ pa3niuunsix cpeoax.

ONEKTpUYeCKass MPOBOAMMOCTb  PA3IMYHBIX  BEIIECTB.  OJEKTPOHHAsS
MPOBOJUMOCTE TBEPABIX METAJUIOB. 3aBUCUMOCTBH COINPOTHBIICHUS METAIJIOB OT
Temreparypbl. CBEpXIPOBOAUMOCTb.

DNEKTPUUYECKUN TOK B BakyyMe. CBOMCTBA SJIEKTPOHHBIX Ty YKOB.

[TonynpOoBOIHHKH. CoOcTBeHHAass  u [pUMECHass  MPOBOJMMOCTH
NOJYyNMPOBOAHUKOB. CBoOiicTBA p—-niepexona. [1onynmpoBogHUKOBEIE TPHOOPHI.

ONEKTPUUYECKANA TOK B DJIEKTPOJUTAX. DJEKTPOJIMTAYECKAS IUCCOLUALMSL.
OnekTponuns. 3akonbl dapanes A 3IEKTPONIn3a.

ONEKTPUYECKAA TOK B Tra3ax. CaMOCTOSATEIIbHBIA M HECAMOCTOSTEIIBHBIN
paspsan. PaznuuHele TUIBI CAMOCTOSTENBHOTO pa3psana. MonHus. [ lnazma.

TeXHUYECKUE YCTPONCTBA M TPAKTHYECKOE IPUMEHEHHE. Ta30pa3psIHbIC
JaMIbl, 3JIEKTPOHHO-JIy4YeBas TPyOKa, MOJYMPOBOJHUKOBBIE NPUOOPHL AMOL,
TPaH3UCTOP, POTOMO, CBETOAMO, FAJIbBAHAKA, PAPUHUPOBAHUE MEIU, BHITLIABKA
ATFOMUHUSA, JJIEKTPOHHAS MUKPOCKOTIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBIICHUS METAIOB OT TEMIIEPATYPHI.

[TpOBOAMMOCTB JEKTPOIIUTOB.

3akoHbI 3nekTposm3a dapanes.

HckpoBoi paspsa v MPOBOAMMOCTB BO3AyXaA.

CpaBHEHHE MPOBOAMMOCTH METAUIOB U MOJIYITPOBOIHUKOB.

ODHOCTOPOHHSS MPOBOAMMOCTD TUOAA.

Yuenuueckuii yxcnepumenm, nabopamoprsvie padonvl, NPAKMUKYM.

HaOntonenue snekrposnusa.

H3mepenue 3apsaa OJHOBAICHTHOIO HOHA.

HccnenoBanue  3aBUCMMOCTM  CONPOTHBIICHHMS — TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapPaKTEPUCTUKA JUOA.

DU3HYECKHI NMPAKTHKYM.

CriocoObl 3MepeHHst (PU3MUECKUX BETUYHMH C UCIIOJIb30BAHUEM AHATOTOBBIX U
IU(POBBIX HM3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.



AOCOIOTHBIE U OTHOCHUTEIBHBIE MOIPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BETTUYHH.
OrneHKa rpaHuIl NOTPEMTHOCTEM.

IIpoBeneHre  KOCBEHHBIX HM3MEPEHUN, MCCICAOBAHUNA  3aBUCHMOCTEN
(U3NYECKUX BEJMYMH, TPOBEPKA NPEIUIOKEHHBIX THIOTE3 (BBIOOP M3 palor,
OMMCAHHBIX B  TEMATUYECKUX  pazlenax «YUCHWYECKUMH  DKCIEPHMEHT,
naboparopHbie paObOThI, TPAKTHKYM ).

MexnpeaMeTHble CBSA3H.

Hzyuenue kypca pusnku yriryosn€HHOro ypoBHsi B 10 Kitacce oCylmeCTBIASETCS
C YUYETOM COACPXKATEIBbHBIX MEKIPEIMETHBIX CBA3CH C KypcamMu MaTeMaTHKH,
OHMOJIOrMH, XUMHH, T€Orpadun U TEXHOJIOTUH.

Mescnpeomemnple noHAMUA, C6A3AHHbBIE C U3YUECHUEM MEMO0068 HAYUHO20
NO3HAHUA: SIBIICHUE, HAy4YHBIA (aKT, TMIOTE3a, (PU3MUECKas BEJIMUYMHA, 3aKOH,
TEOpUsi, HAOIMIOACHHUE, SKCHOEPUMEHT, MOJICIMPOBAHUAE, MOJENb, HW3MEPEHHE,
MOTPENTHOCTH U3MEPECHHIA, U3BMEPUTEILHBIE MPUOOPHI, LIUPPOBAS TAOOPATOPHSI.

Mamemamuka: pPEIEHUE CUCTEMBbl ypaBHEHWA. JIuHeiHas (QyHKOus,
napadona, runepoosna, ux rpaQuky U CBOMcTBa. TpUroHOMETpUUYECKUE (PYHKIUK:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOMKAECTBO.
BekTopel 1 uX MPOEKIMK HA OCH KOOPJMHAT, CIIOKEHHE BEKTOPOB.

Buonozua: mexaHnueckoe NBWKEHUE B KUBOW mpupoae, mpdys3us, ocMoc,
TEIIOOOMEH >KHBBIX OPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAKOUIEH Cpelpbl,
yTHAu3anus OMOOPraHMYecKOro TOMIMBA JUIsl  BBIPAOOTKM  «TEIJIOBOH» W
AJNIEKTPOSHEPIHH, TOBEPXHOCTHOE HATSHKEHUE M KANWJUISIPHBIE SIBJICHUS B PUPOAE,
ANIEKTPUYECKHUE SIBJICHHS B )KUBOI MPUPOJE.

Xumusa: NTMCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYJI, MOJIb
BEUIECTBA, MOJIIPHAs Macca, MOJIyYCHWE HAHOMATEPHAJIOB, TEIMJIOBBIE CBOWMCTBA
TBEPABIX TEIN, XKUAKOCTEH W Tra30B, KUJIKHE KPUCTAIIIBL, JICKTPUUYCCKUE CBOKCTBA
METAJJIOB,  DJIEKTPOJUTHYECKAs  AUCCOLMALNS, TalbBAHWKA, SJIEKTPOHHAS
MUKPOCKOTIHSI.

T'eozpaghua: BnaxxHOCTb BO3yXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE ABWXKCHUN C MCMOIB30BAHUEM MEXAHU3MOB,
YU4ET CYXOr0o M SKUAKOTO TPEHHST B TEXHUKE, CTATUYECKUE KOHCTPYKLHU
(KPOHIUTEHH, peIIéTYarbleé KOHCTPYKIIMK), MCIOJNb30BAHUE 3aKOHOB COXPAHCHUS
MEXAHUKH B TEXHUKE (TMPOCKON, BOAOMET WM JAPYTHE), JABUIaTelib BHYTPEHHETO
CropaHusi, napoBas TypOWHA, OBITOBOW XONOIWIBHHUK, KOHIULMOHEDP, TEXHOIOTHH
NOJTlyUYEHUSI COBPEMECHHBIX MATEpUaioB, B TOM YHCIE HAHOMATEPUAIOB, M
HAHOTEXHOJIOTHH, SJIEKTPOCTAaTHYECKas 3aluTa, 3a3€MJICHHE SJIEKTPONPUOOPOB,
ra3opaspsaHbIE JIAMITBL, MOJIYTTPOBOJAHUKOBBIE MPUOOPHI, rabBAHUKA.



11 KVIACC

Pasznen 4. daekTpoanHamMuka.

Tema 4. Maznumnoe noJe.

B3auMOaeicTBUE TOCTOSIHHBIX MArHUTOB M NPOBOJHUKOB C  TOKOM.
MarautHoe Tmoie. Bektop MarHuTHONW WHAYKUMH. [IpuHOMO cynepnosuuuu
MAarHUTHBIX TOJICH. JINHMM MAarHUTHON MHAYKLUY.

MarauTHOe MoJie MPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KaTyIIKH W
KpyroBoro Butka). OnelT 2pcrena.

Cwita Amniepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna Jlopenua, €€ HanpaBiaeHUE U MOAYJIb. J[BH>KEHHE 3apPSHKEHHONW YaCTULLBI
B OJIHOPOJHOM MarHuTHOM nosie. Pabota cunel Jlopenua.

MarunuTHOe 1ose B BeuecTse. GeppoOMarHeTUKH, napa- 1 AMAMArHeTUKH.

TeXHUYECKUE YCTPOWCTBA M TEXHOJOTMYECKHAE IPOLECCH. NPUMEHEHUE

MOCTOSIHHBIX MAarHHUTOB, 3JIEKTPOMATrHUTOB, TECTEP-MYJIBTAMETD,
AIEKTPOJBUTATENDL SIKOOU, YCKOPUTEHN 3JIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

KaptvHa mHMIA  MHOAYKOMA ~ MArHATHOIO  MOJSL  IOJIOCOBOTO M
NIOJIKOBOOOPA3HOTO MOCTOSIHHBIX MArHUTOB.

KapTtuna nuHuii MAarHUTHOW MHAYKIIMU OIS JUTMHHOTO PSAMOTO IMMPOBOIHUKA
¥ 3aMKHYTOI'O KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cwia Amnepa.

HeiictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

HaGnronenne ABM>KEHUS MyYKa AJIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT NEHCTBUS BNEKTPOU3IMEPUTEIILHOTO npudopa
MAarHUTOSJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii yxcnepumenm, nabopamoprsvie padonvl, NPAKMUKYM.

HccenenoBaHne MarHUTHOTO TOJIS MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOHCTB (heppOMarHETUKOB.

HccenenoBanue AeACTBUS OCTOSHHOIO MAarHUTA HA PAMKY € TOKOM.

Hsmepenne cuitbl Amnepa.

H3yueHune 3aBUCUMOCTH CHIIbI AMIIEPA OT CUJIBI TOKA.

OnpeneneHne MarHUTHOW MHYKLIMKA HA OCHOBE M3MEPEHUS CUIIBI AMIIEPA.

Tema 5. InekmpomazHUMHAA UHOYKUUA.

SIBnenune ANeKTPOMarHuTHOM MHAYKIMK. [I0TOK BEKTOpAa MAarHUTHOR
uHayKimu. D/]C naayKnuu. 3aKOH 3JEKTPOMArHATHOW HHAYKIMK Dapajies.
Buxpesoe anekrpuueckoe nosne. Toku Dyko.



OJC WHAYKUMHA B MPOBOJHUKE, JBWXKYIIEMCS B OJHOPOJHOM MArHUTHOM
oJIE.

IIpaBuio Jlenua.

HunyktuBHOCTH. KaTyllika WHIYKTUBHOCTH B IIEMU MTOCTOSTHHOTO TOKA.
Senenune camonHaykuuu. 3/1C caMOUHIYKIIHH.

DHEPrusi MAarHUTHOT'O TOJISI KATYIIKKU C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TeXHUYECKUE YCTPOMCTBA M TEXHOJOITMYECKUE MPOLECCH WHAYKIHUOHHAS
NeYb, COJICHOU/, 3AIIMTA OT 3NEKTPU3ALNHU TEJI NPU JIBKCHUM B MATHUTHOM T10JIE
3emn.

Hemoncmpauuu.

HaGnronenune siBieHus 31EKTPOMArHUTHOM HHYKIUH.

HccnenoBanue 3aBucumoctd OJIC HMHIOYKUMHA OT CKOPOCTH HM3MEHEHUS
MAarHuTHOTO MOTOKA.

IIpaBuino Jlenua.

[TageHne MaruuTa B aIFlOMUHUEBON (MEAHOM) TPYOE.

SBnenne caMOMHAYKIWH.

Hccnenoanue 3asucumoctu OJIC CaMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CHWJIbI TOKA B LICTIH.

Yuenuueckuii yxcnepumenm, nadbopamopnsie pabomovt, NPAKMUKYM.

HccnenoBanue siBICHUS SIEKTPOMArHATHOM WHYKIIVH.

OnpeneneHne HAYKIANA BUXPEBOTO MATHUTHOTO TOJIS.

HccenenoBanue siBICHUAS CAMOMHTYKIIUH.

COopka MOIENH 3JEKTPOMArHUTHOTO T€HEPATOPA.

Pasnen S. KosieOaHusi 1 BOJIHBL

Tema 1. Mexanuueckue Koneoanus.

KoneGarensHas cucrema. CBOOOAHBIE KOJICOAHMSI.

["apmonnueckue koneGanus. KnHemaTtnyeckoe W JUHAMHUYECKOE OIMUCAHUE.
OHEPreTHYEeCKOe ONMUCAHKUE (3aKOH COXPAHCHUS MEXAHWMYECKON 3HEPruu). BeiBog
JUHAMHAYECKOTO OMUCAHUS TAPMOHMUYECKHAX KOJICOAHWH M3 MX SHEPreTHYECCKOrO U
KAHEMATUYECKOTO OMMCAHMSI.

Ammmtyga u ¢asa koneOanuil. CBsi3p aMIUIATYIbl KOJIeOAHWH HCXOIHOM
BEJIMYMHBI C AMIUTATY AAMH KOJIEOaHUH €€ CKOPOCTH U YCKOPEHHMSI.

[Tepuon u wyacrora koseOaHuii. [lepmon Manblx CBOOOJHBIX KoJicOaHU
MaTeEMaTHYECKOro MasTHHKA. [lepuon CcBOOOOHBIX KONEOAHWNA NTPYKMHHOIO
MasiTHUKA.



[TonsTre o 3atyxatrounx koneOanusx. BeiHyxneHHbie kosieOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BUA PE3OHAHCHON KPUBOM.
ABTOKOJICOaHMSI.

TeXHUYECKHE YCTPOWCTBA W TEXHOJOTHYECKUE MPOLECCH: METPOHOM, YaChl,
Ka4eJIi, My3bIKATbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch KonedaTeNnbHOIO ABMYKCHHUSL.

HaGnronenne HE3aBUCMMOCTH NIEPUOAA MANIBIX KOeOaHWi rpy3a Ha HUTH OT
AMIUTATY JIBL.

HccenenoBanue 3aTyxarommx KoieOaHWi U 3aBUCUMOCTH MEPUO1a CBOOOHBIX
K0J1Ie€0aHuil OT COMTPOTUBIICHHSI.

Uccnenopanue koneOaHuii rpy3a Ha MAaCCHUBHOW MPYKUHE C UEBIO
(opMUpOBaHUs MPEACTABICHHIA 00 NACATTBHOM MOAEITN PY>KUHHOTO MAsTHUKA.

3aKOH COXPaHECHHMsI SHEPTUM NP KOJICOAHUIX IPy3a Ha MPY>KUHE.

HccenenoBanue BoIHYKIEHHBIX KOJICOAHHIA.

HaOntonenue pe3onanca.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonvl, NPAKMUKYM.

HM3mepenue nepuoaa CBOOOMHBIX KOJNEOAHWH HUTSHOTO W MPY>KUHHOTO
MasiTHUKOB.

HzyueHune 3aKk0OHOB IBIXKCHHS TEJa B X0I€ KOJeOaHHid Ha yIPyroM MmoJBece.

H3yueHne IBMKEHNS HUTSIHOTO MasiTHUKA.

[TpeoOpa3oBanre SHEPTUM B PY>KHHHOM MASTHHUKE.

HccnenoBanune yObIBaHUS aMIUIMTY bl 3aTYyXAOUIMX KOJICOaHUH.

HccenenoBanue BoIHYKIEHHBIX KOJICOAHHIA.

Tema 2. InekmpomazHumneoie Kojiedanus.

Konebarenbublii  kOHTYp. CBOOOJHBIE AJICKTPOMArHUTHBIE KOJICOAHUS B
UACATbHOM KoseOarenbHOM KOHType. ®Dopmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsiaa KOHJIEHCATOpa ¢ aMIUIMTYA0M CHITBI TOKA B KOJI€0aTENbHOM KOHTYPE.

3aKOH COXPAHECHHSI SHEPTUM B UICATBHOM KOJIEOATEIIbHOM KOHTYPE.

3aryxaronume AJIEKTPOMATHUTHBIC KoJicOaHUsl. Briny>xneHHbIC
ANIEKTPOMArHUTHBIE KOJIEOaHusI.

[lepemenHbIii TOK. MOIIHOCTE TEPEMEHHOTO TOKA. AMIUIMTYAHOE W
JNCHCTBYIOIIEE 3HAUYEHUE CUJIBI TOKA W HANPSHKCHHS TPHA  Pa3MyHON  (opme
3aBUCUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHHM.

CuHyCcOMIAIbHBII NEPEMEHHBIM TOK. PE3MCTOp, KOHAEHCATOpP WM KaTyllKa
WHAYKTUBHOCTH B LIETIA CHHYCOMAAIBLHOIO MEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHUA.



Wneanbublit  Tpanchopmarop. Ilpon3BoacTBo, mepenaya M moTpeOiIcHHE
DJIEKTPUUECKOM DHEPIUH.

OKOJIOTUYECKUE PHUCKM TMPH MPOU3BOACTBE JNEKTpodHeprun. Kymbrypa
MCITOJIb30BAHUS JJIEKTPOIHEPTUH B MIOBCEIHEBHOM YKU3HU.

TeXHUYECKUE YCTPOMCTBA M TEXHOJIOTMUECKUE TPOLECCHI. AJIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, IMHUM HJIEKTPONEPEaay.

Hemoncmpauuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJICOAHUS!.

3aBUCUMOCTB 4aCTOTBI CBOOOHBIX KOJICOAHWH OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpA.

OcuuIIorpaMMBbl 3JIEKTPOMArHUTHBIX KOJEOaHUH.

['eHepaTop He3aTyXaroMMX JICKTPOMArHUTHBIX KOJICOAHWA.

Mopenb 31eKTPOMariuTHOrO TEHEPATopa.

BBIHY>KIE€HHBIE CUHYCOUAATIBHBIEC KOJICOAHUSI.

Pe3ucTop, Karymka WHAYKTUBHOCTH M KOHJAEHCATOP B LENHM NEPEMEHHOTO
TOKA.

Pe3oHaHc mnpM MOCHEAOBATENILHOM COCAMHEHMM PE3UCTOpPA, KaTyLIKU
MHIAYKTUBHOCTH U KOHAECHCATOPA.

YCTpOHCTBO M MPUHIIMI ACHCTBUS TpaHcpopmaTopa.

Mopenb TUHUM SJIEKTPONEPENAYM.

Yuenuueckuii yxcnepumenm, nadbopamopnsie pabomovt, NPAKMUKYM.

Hzyuenue Tpanchopmaropa.

HccenenoBanue MEPEMEHHOTO TOKA YepPe3 IMOCIEN0BATEIBHO COCAMHEHHBIE
KOHJICHCATOP, KATYIIKY U PE3UCTOP.

HaGnroneHne 351eKTpOMarHuTHOrO PE30HAHCA.

HccenenoBanne paboThl KICTOYHUKOB CBETA B LICMH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMPOMACHUMHbIE 6OJIHDbI.

MexaHudeckue BOJIHBI, YCIOBUSL HMX pacnpoctpaHeHus. llonepeunbie u
MPOJOJIBHBIE BOJIHBL [lepron, CKOPOCTh PaCHpOCTPAHEHUS W JJIMHA BOJHBL
CBoliCTBA MEXAHMYECKHX BOJH: OTPAXECHHE, MPEIOMIICHHE, WHTEphEpEHIUs |
Jupakiusl.

3ByK. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IlymoBOE 3arpsA3HEHUE OKPYKAFOLIECH CPEIBL.

ONEKTPOMATHUTHBIE BOJIHBL. Y CIIOBHSI U3JTYUYEHHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anMHas opyueHTalus BEKTOPOB B JJIEKTPOMArHUTHOM BOJTHE.

CBoiicTBa  3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE,
NPETOMIIEHUE, MOJISIPU3anust, UHTEphEpEHIMS U TUDPAKLMS.



[IIxana 3NMEeKTPOMArHUTHBIX BOJIH. [IpUMEHEHHME BNEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHUMOEI pagOCBI3H U TENEBUACHUA. Paqnomokanus.

DNEKTPOMArHATHOE 3arps3HEHUE OKPYIKAKOLICH CPEIBL.

TEeXHUYECKUE YCTPOMCTBA M NPAKTHYECKOE NPUMEHEHHUE. MY3BIKAIBHBIE
WHCTPYMEHTHI, pajap, PaIuonpuéMHUK, TENIEBU30P, AaHTEHHA, TenedoH, CBY-neusb,
VJIBTPA3BYKOBasl TUATHOCTUKA B TEXHUKE U MEIHLIMHE.

Hemoncmpauuu.

OO0pa3zoBaHUE W paCIPOCTPAHEHUE MOMEPEUHBIX W MPOI0JIbHBIX BOJIH.

Konebmtonieecs T€10 KaKk HCTOYHUK 3BYKA.

3aBUCUMOCTD JJTMHBI BOJIHBI OT YaCTOTHI KOJICOAHMIA.

HaGnronenne oTpaskeHus U PEIOMIIEHUS MEXaHUYECKUX BOJIH.

HabGmronenne natephepeHiny n AuPpakiiiid MEXaHHUYECKAX BOJTH.

AKYCTAYECKHI PE30HAHC.

CBolicTBa yIbTPAa3BYKa U €r0 MPUMEHEHHUE.

HaGnronenne cBsi3u IPOMKOCTH 3ByKa M BBICOTBI TOHA C AMIUTUTYJIOU H
YaCcTOTON KOJieOaHMil.

HccenenoBanue CBOMCTB JJIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, PETOMIICHHUE,
noJiIpu3aius, MQPppaKus, THTEPPEPEHIIHUSI.

OOHapy>keHue HHPPAKPaCHOTO U yAbTPAPHOTIETOBOIO U3y YCHHUIA.

Yuenuueckuii yxcnepumenm, nadbopamopnovie pabonvt, RPAKMUKYM.

H3yueHue napameTpoB 3ByKOBOI BOJIHBI.

H3yueHune pacnpoCTpaHEeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsamonuHeHOE pacnpoOCTpaHEHUE CBETA B OJHOPOAHOMN cpene. JIyu cBera.
ToYEeUYHBIN UCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbBI OTpaKeHHs cBeTa. [locTpoeHne M300pakeHUi B
TIOCKOM 3epkasie. Cepuueckue 3epkaa.

[Tpenomiienne cBeTa. 3aKOHBI MPETIOMIICHUS CBETA. AOCOMIOTHBIN MOKA3ATENb
npesnomieHuss. OTHOCUTENBHBINA MOKa3arenb npenoMieHus. [I0CTOSHCTBO YaCTOTHI
CBETA M COOTHOLICHUE JUIMH BOJIH ITPHU MEPEXOAE MOHOXPOMATUYECKOTO CBETA YEPE3
I'PAHULLY PA3AENA ABYX ONTUUYECKUAX CPEL.

Xona nyueit B mpusme. Jucnepenst cBeta. CloKHBIA cocTaB Oeoro CBeETa.
IlBer.

[TonHoe BHyTpeHHEE OTpakeHue. [IpenenbHblii yroa MOJHOIO BHYTPEHHETO
OTPAXKEHUS.

CoOuparonyie 1 pacceuBarOIUe TUH3BL. TOHKas TMH3a. POKYCHOE PaCCTOSIHUE
Y ONTHYECKAs CUJIAa TOHKOM JMH3bL. 3aBUCHMOCTh (JOKYCHOTO PACCTOSIHUS TOHKOH



chepuuecKkoil JHMH3BI OT €€ TEOMETPUM W OTHOCUTENIBHOTO IOKa3aress
MIPEJIOMIICHUS.

dopMyiia TOHKOW JIMH3BL. YBEIMYECHUE, TaBAEMOE JIMH30M.

Xoa ny4a, MPOLIEAIIEro JWH3Y IMOJ NMPOU3BOIBHBIM VITIOM K €€ TJIABHOM
ontuyeckoii ocH. llocTpoeHne u300paKEHWA TOYKM W OTpe3Ka NpsSIMOH B
COOMPAKOIIMX U PACCEHBAIOIIMX JIMH3AX U UX CUCTEMAX.

Ontuueckne npudopsl. Paspematomas cnocoOHOCTh. a3 kak onThyeckas
CUCTEMA.

[Tpenensl nPUMEHUMOCTH TEOMETPUYECKONA ONTHUKH.

Bonnosas ontuka. HMHurepdepenuus cBera. KorepeHTHbIE HMCTOYHUMKH.
YcnoBuss HAOMIOAEHWST MAKCHMyMOB W MWHUMYMOB B HMHTEPQEPEHIMOHHON
KAPTUHE OT JABYX KOTEPEHTHBIX WCTOYHHUKOB. [IpuMepel  KIIACCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuoHHas peméTka. YCIOBUE HAOMHOACHUS
IJIABHBIX ~MAKCMMyMOB TP MAJECHUM  MOHOXPOMATHYECKOrO0 CBETA Ha
JU(PAKIUOHHYIO PEIIETKY.

ITonsgpusanus ceera.

TeXHUYECKUE YCTPOMCTBA M TEXHOJIOTMUECKUE IMPOLIECCHI. OYKH, JIYIA,
NEPUCKOI, (POTOAMIAPAT, MUKPOCKOI, MPOCKIUOHHBIN amnmapar, MpPOCBETICHHE
OINTUKH, BOJIOKOHHAS ONTHKA, TA(PPaKLIMOHHAS PELIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.

HccenenoBanue npenoMIICHHs CBETA.

HaGnronenne noaHoro BHyTPEHHETO OTpaKEeHHs. MoIEnb CBETOBOAA.

HccnenoBanne xoma CBETOBBIX IYYKOB 4YEpPE3  IUIOCKOMAPALIENBHYHO
IUIACTUHY U NTPU3MY.

HccnenoBanue cBOWCTB M300pKEHUH B TMH3AX.

Moaenu MUKPOCKOIIA, TEJIECKOMA.

HaOmtonenue natepdepeHinm cera.

HaGnroneHne 1BETOB TOHKUX MJIEHOK.

HaOmtonenue nudpaknuum ceera.

H3yuenne nupakiMOHHON PEMIETKH.

HaOntonenue nudpakinoHHOTO CEKTpA.

HaOntonenue aucnepcun cBeTa.

HaGnronenne nonsipuszanuu cBera.

[IpumeHeHrE MONSPOUIOB IS U3YYEHUS MEXAHUYECKUX HAMIPSHKEHUM.

Yuenuueckuii 3xcnepumenm, 1a6opamopHbsie padomol, NPAKMUKYM.
H3mepenne mokasarens mpeioMIICHHUS CTEKIIA.



HccnenoBanne 3aBUCHMOCTH (POKYCHOTO pAacCTOSIHHS OT BEIIECTBA (HA
OPUMEPE SKUJKUX JTUH3).

H3mepenune GOKyCHOrO pacCTOSIHUSI PACCEUBAIOLIMX JIMH3.

[Tony4yeHnne n300pakeHHs B CHCTEME M3 TUIOCKOTO 3€PKaJia U JIMH3BI.

[Tonmy4yeHne n300pakeHHsI B CUCTEME U3 ABYX JIUH3.

KoHcTpynpoBaHue TENECKONUYECKUX CUCTEM.

HabGmronenne nudpakunm, THTEpHEPEHIMA U TOJISIPU3ALUHN CBETA.

H3yueHne mossipu3anum CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JUAIEKTPHUKA.

H3yuenne nHTEPPEPEHINH JTA3EPHOTO U3ITyUYEHUS HA IBYX LIEIISX.

HaOntonenue nucnepcuu.

Habmtonenue u uccnenoBanue qupakiimOHHOTO CIEKTPA.

H3mepeHue AuHbI CBETOBOW BOJIHBI.

[TonydyeHne criekTpa U3MydeHUsl CBETOAMOAA MPU MOMOINM AU(PPAKLHOHHON
PEIIETKMU.

Pazpaen 6. OcHOBBI cIEHAJILHON TEOPHH OTHOCHTEIBHOCTH.

["'panuIbl NPUMEHUMOCTH KITACCHYECKOM MEXaHUKH. [ locTynaTel ciennanbHOM
TEOPUN OTHOCHTEIBHOCTH.

[TpoctpancTBeHHO-BpeMeHHON wuHTepBal. [IpeoOpazoBanust JlopeHua.
YcnoBue npudMHHOCTH. OTHOCUTENIBHOCTh OAHOBPEMEHHOCTH. 3aMENJIEHUE
BPEMEHM U COKPALIEHUE JITHHBI.

OHeprusi U UMIYJIbC PEASTUBUCTCKOM YaCTUIIBI.

CBsI3p MACCHI C SHEPIHEH U UMITYJIbCOM PENSTHBUCTCKONW YaCTUIBI. DHEPrus
MOKOSL.

TeXHUYECKUE YCTPOHCTBA M TEXHOJOTMYECKHAE MPOLECCHI. CITyTHUKOBBIC
OPUEMHUKH, YCKOPUTEH 3aPSKEHHBIX YACTHIL.

Y4eHHUECKUH SKCIEPUMEHT, TAOOPATOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHne HMMITYJIbCA W DHEPrUM  PENMTHBHCTCKMX — 4acTl (1o
(ororpadusiM TPEKOB 3aPSHKEHHBIX YACTHIL B MATHUTHOM TIOJIE ).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKyaapHo-80J1H080U OyaU3M.

PaBHOBECHOE TEMIOBOE U3MYUYEHUE (M3TYUEHUE aOCOTIOTHO YEPHOTO TEIA).
3akoH cMeuieHust Buna. ['mnoresa [11anka o KBaHTax.

@DOTOHBI. DHEPrUsl U UMITYJIbC (POTOHA.

dororpdext. Onwitel A. I'. Croneropa. 3akonbl Porodddekra. YpaBHEHUE
OiiHmTerna s poroaddexra. «KpacHas rpanunay porodddekra.

JlaBiieHuE cBETA (B YaCTHOCTH, IABJIEHUE CBETA HA A0COJIFOTHO MOTIOLIAOILY FO
1 a0COJIFOTHO OTPAKAKOILYIO MOBEPXHOCTH). OnbiThl 1. H.

JleGenena.



BonnoBele cBoiicTBa yactull. Bonuel ae bpoiins. /[iinHa BomHb! a¢ bpoiiis u
pa3Mepbl 00JIACTH JIOKAIU3AUK IBIKYIIEHCS yacTUlbl. KOpnyCKyJIsIpHOBOTHOBOM
ayanusM. Jndpakuus 3I€KTPOHOB HA KPUCTAJUIAX.

Crneuuguka n3mepeHuii B MUKpoMupe. COOTHOLIEHUST HEOMPEACIEHHOCTEH
['eitzenOepra.

TeXHUYECKUE YCTPOMCTBA M TEXHOJIOTMYECKHAE NPOLIECCH. CIEKTPOMETP,
(dotorneMeHT, (OTONATUMK, TYHHENIBHBIA MHWKPOCKOM, COJIHEYHAs Oarapes,
CBETOAMOL.

Hemoncmpauuu.

®oT0o3(h(PEeKT HA YCTAHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (hoTor(ekTa.

HccnenoBanue  3aBUCUMOCTH  CONPOTHMBIICHUS — MOJYIPOBOJHUKOB — OT
OCBCIICHHOCTHU.

Ceeroamon.

Conneunas Oarapes.

Yuenuueckuii yxcnepumenm, nabopamoprsvie padonvl, NPAKMUKYM.

Hccnenosanue goropesncropa.

Hzmepenue nocrossHHoi [1nanka Ha ocHOBE uccieaoBanus Gorodddexra.

HccenenoBanue 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAMO OT HANPSHKEHUS.

Tema 2. @usuka amoma.

OneITBl IO KMCCIAEAOBAHUIO CTPOEHHUs aroma. [lmaHerapnas mozaens aroma
Pezepdopna.

[Toctrynarsl bopa. U3nyueHnue u nornomenue GOTOHOB IPH NEPEXOJIE ATOMA C
OJIHOTO YPOBHSI SHEPTUM HA IPYTOM.

Buasl cnexktpoB. CHIEKTp yPOBHEW 3HEPTUM aTOMa BOAOPOIA.

CnoHTaHHOE U BBIHYKJICHHOE M3JTyUEHHE cBeTa. Jlasep.

TEeXHUYECKUE YCTPOWCTBA M TEXHOJOTMYECKHUE TMPOLECCHL CIEKTPAJIbHBIN
aHaJIn3 (COEKTPOCKOMN ), Ta3€P, KBAHTOBBIM KOMITBIOTED.

Hemoncmpauuu.

Monenb onwita Pezepdopaa.

HaGnronenune TmHERYaThIX CIEKTPOB.

YCTpOiCTBO M ACHCTBHE CYETUMKA MOHU3UPYIOIIUX YACTHII.

OnpeneneHue AIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUS.

Yuenuueckuii 3xcnepumenm, 1abopamopHvie padomvl, RPAKMUKYM.

HabmroaeHue inHeiyaToro cnekTpa.

HccnenoBanue crniekTpa pa3peskeHHOTO aTOMApPHOTO BOAOPOJA U U3MEPECHHUE
NOCTOSIHHON Punoepra.

Tema 3. @u3uka amMoMHO20 A0PA U INEMEHMAPHBIX YACMUL.



Hyxnonnas moaens siapa [eiizenOepra—Banenko. 3apsa sapa. MaccoBoe
yucno sapa. M3otomnsl.

PamunoaktuBHOCTE.  Anb(a-pacnag.  ONEKTPOHHBIA W TMO3UTPOHHBIMA
Oerapacnan. ["'amma-u3nydyecHue.

3aKOH paaMOAKTUBHOIO pacmnana. PaguoakTUBHBIE HM30TOIBI B MPUPOJIE.
CBoiicTBa MOHM3UPYIOLLETO M3JIYYCHUS. BIWsSHUE PAIMOAKTHBHOCTA HA YKUBBIC
opranu3mbl. EctecTBeHHBIH POoH n3nyueHus. Jlo3umerpust.

OHEPrus CBA3HM HYKJIOHOB B siApe. SaepHbie cuibl. Jledekt Maccol sapa.

SnepHbie peakumu. [lenenue u cuntes saep. SAnaepueie peaktopsl. [Ipodnemsl
VIPABJISAEMOTO0 TEPMOSAECPHOIO CHHTE3a. OKOJIOTHMYECKHE AaCMEKThl Pa3BUTHUS
SIIEPHON DHEPTETUKH.

MeToapl perucTpaniu U UCCIIEI0BAHUS SIIEMEHTAPHBIX YACTHIL.

OYHIaMEHTAJIbHbIE  B3aUMOACHCTBUA. bapuOHBI, ME30HBI W  JIEITOHBI.
[TpencraBnenne 0 CranaapTHOM Moaenu. KBapk-riirt0oOHHAas MOJAEb AAPOHOB.

O®uszuka 3a npenenamu CranmgaptHol moaenu. TéMHas marepus U TEMHas
SHEPIHUs.

EauHCTBO (pM3MyeCKOil KapTUHBI MUPA.

TeXHUYECKUE YCTPOMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHL. TO3UMET]P, Kamepa
Bunbcona, saepHbIil peakTop, TEPMOSIIEPHBIN peakTop, arToMHast 6oM0Oa, MarHUTHO-
pPE30HaHCHAst ToMOrpadus.

Yuenuueckuii yxcnepumenm, nadbopamopnsie pabomovt, NPAKMUKYM.

HccenenoBanue TpekoB yacTull (10 rOTOBBIM (oTorpadusim).

HccenenoBanue paauoakTHBHOTO (POHA ¢ MCMIOJB30BAHUEM JTO3AMETPA.

Hzyuenue normnoineHus 0€Ta-4acTuil ATFOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMUM H ACTPOPU3UKH.

Otarnbl pa3BUTHS aCTPOHOMUM. [IpUKIaHOE U MUPOBO33PEHYECKOE 3HAYCHHE
actpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (DU3UKH Uil OOBSICHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metoabl aCTPOHOMUYECKHX UcCaeA0BaHUA. COBPEMEHHBIC ONTHYECKUE
TEJECKOIBI, PAANOTEIECKOIbI, BHEATMOC(EPHAS ACTPOHOMMSI.

Buna 3Bé3gHoro Heba. Co3Be3nusi, SPKUAC 3BE3MBI, MUIAHETHI, WX BHIUMOE
JIBHKCHHE.

CosHe4Has cUCTEMA.

Connue. CoiHeuHast akTUBHOCTh. MIcTouHMK sHEPrun CosTHIA U 3BE3.

3BE3/1bI, NX OCHOBHBIC XapAaKTCPUCTUKH. [[narpaMma «CeKTpaIbHbIN KJ1ace —
CBETMMOCTbY. 3BE3/bI IVIABHOH MMOCIEI0BATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTBHY» JJI1 3BE3/ TJIABHOH MOCIIENOBATEILHOCTH. BHYTPEHHEE CTPOCHHE



3BE3/1. COBPEMEHHBIC MPEACTABJICHUS O MPOUCXOKICHUU U 3BOMOIMK CojHIA U
3BE3J1. DTanbl JKU3HU 3BE3]I.

Mneunstid [lyte — nHama [anaktuka. llonoxxenue u nBwkeHue ConmHua B
INanaxktuke. Tunel ranaktuk. Pagroranaktuky v kBazapsl. UEpHBIE OBIPHI B sApax
TaJIAKTHK.

Bceenennas. Pacumpenue Beenennoit. 3akon Xa00ia. Paz0eranue rajiakTuk.
Teopust boaenioro B3peiBa. PEMUKTOBOE U3ITyUYEHHE.

MacmrabHas ctpykrypa BeenenHoii. MeraranakTuka.

Hepewménneie mpoOieMbl aCTPOHOMUH.

Yuenuueckue naonrwoenua.

HaGmronenunst 3B€3AHOr0 HeOGa HEBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAHHEM
KOMIBIOTEPHBIX MPUIOKEHUH ISl OMPEACTICHHS TONI0XKEHUS HEOECHBIX OOBEKTOB
HAa KOHKPETHYKO) Jary. OCHOBHBIE cO3Be3auss CEBEPHOrO NOJYyIIApUs W SIPKHUE
3BE3/IbI.

HaGmronennss B Teneckon JlyHBI, MJIAHET, TYMAHHOCTEH M 3BE3THBIX
CKOIUICHUH.

DU3HYECKHI NPAKTHKYM.

CriocoOrl u3MepeHnst (PU3MUECKUX BETUYHMH C UCIIOJIb30BAHUEM AHATOTOBBIX U
IU(POBBIX HM3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCHUTEIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BETTUYHH.
OrneHka rpaHul] NOTPEMTHOCTEM.

IIpoBeneHre  KOCBEHHBIX HM3MEPEHUN, MCCICAOBAHUNA  3aBUCHMOCTEN
(U3NYECKUX BEJIMYMH, TPOBEPKA MNPEIUIOKEHHBIX THNOTE3 (BBIOOP M3 palor,
ONMMCAHHBIX B  TEMATUYECKUX  paszlenax «YUCHHUUYECKHH  DKCIIEPUMEHT,
naboparopHbie paObOThL, TPAKTHKYM ).

O06o01ariee NOBTOpPeHue.

OO0001IeHNE 1 cucTeEMaTH3ausl COACPKAHUS PA3ACIoB Kypca «MexaHuKay,
«MonekynspHas GU3nKa U TEPMOJAMHAMUKA? , « JNEKTPOAMHAMUKAY, «Konebanus u
BOJIHBDY, «OCHOBBI CHELOUATBHOW TEOPHUM OTHOCUTENBHOCTMY, «KBaHTOBas
(dpusnka», « INEMEHTB ACTPOHOMHUU U ACTPOPHUIUKI.

Pone (Qu3uku W acTPOHOMHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLMATBHON M STHYECKOH cepax AeSITETbHOCTH YETOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMHMH B COBPEMEHHOW HAYYHON KapTHUHE MHUPA, 3HAYCHHUE OMUCATEIBLHOM,
CUCTEMATH3HUPYIOIICH,  OOBSICHUTEIBHOW M MPOTHOCTHYECKOH  (PyHKUmMMA
(u3nUeCcKOoi TEOpHH, POJIb PU3NUYECKON TEOPHHU B (POPMUPOBAHUM MPEACTABICHUIMA
0 (pU3MUECKON KapTUHE MUPA, MECTO (PU3NUECKONH KAPTUHBI MUpa B OOLIEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NTPEACTABIICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3H.



Hzyuenne kypca pusukn yriyOonéHHoro ypoBHs B 11 Kitacce OCyImeCTBIsIETC
C YUYETOM COACPXATEIbHBIX MEKIPEIAMETHBIX CBA3CH C KypcaMu MaTEMaTHKH,
OHMOJIOrMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Mesicnpeomemuple NOHAMUA, C6A3AHHBIE C UYUEHUEM MEHO006 HAYUHO20
RO3HAHUA: SIBIICHUE, HAY4HbIN (akT, runore3a, (puznMyeckas BEIMUMHA, 3aKOH,
Teopus, HaAOJIOACHUE, HKCIEPUMEHT, MOACTUPOBAHHUE, MOJAECTb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPECHUIA, U3MEPUTEILHBIE MPUOOPHI, LIUPPOBAS TAOOPATOPHSI.

Mamemamuka: peUICHUE CUCTEMbl YpaBHEHUH. TpPUTOHOMETPUUECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKAECTBO. BEKTOPbI M MX MPOCKIMHU HA OCH KOOPAMHAT, CJIOXKEHHUE BEKTOPOB.
[TpousBoaHbie 3neMeHTapHbIX (yHKIMA. [Ipu3Haku noaoOusi TPEYroJbHUKOB,
ONPENEIICHNUE MJIOIIAIN TUIOCKUX (PUTyp U 00BbEMA TETT.

Buonozua: >nexTpuyeckue SBJICHUS B SKUBOM MpPHUPOJE, KoJeOaTeIbHbIC
JBWKEHUST B SKUBOW NPUPOJE, IKOJOTMUYECKUE PUCKUM TIPU MPOU3BOJCTBE
AJIEKTPOSHEPTUU,  DIIEKTPOMATHUTHOE  3arps3HEHUE  OKPYXKaloLIEH  cpeasbl,
yJIbTPa3BYKOBas JMArHOCTUKA B MEIMIIMHE, ONTHYECKUE SIBJICHUS B >KUBOU
npupoe.

Xumusa: CTPOCHUE aTOMOB U MOJIEKYJI, KpUCTAJUTMUYECKAs CTPYKTYpa TBEPIBIX
TEJl, MEXaHU3Mbl 00pa30BaHKsl KPUCTAIUTMYECKON PEHIETKU, CIEKTPATIbHBIN aHaIK3.

T'eocpagpua. MarHuTHBIE TIONKOCA 3€MJIM, 3al€KA MArHUTHBIX PV,
(hoToChEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa. TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
ANIEKTpoaBUraTeib SIkoOu, reHeparop MEPEMEHHOr0 TOKAa, MHAYKIIMOHHAS TEub,
JIMHUM 3JIEKTpoIiepenay, 3IeKTPOABUAraTeNb, pajgap, paauonpruéMHUK, TEICBU30p,
aHteHHa, tenaegoH, CBU-neub, yJIbTpa3BYKOBas OUArHOCTUKA B TEXHUKE,
NPOCKIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJTHEUHAs Oarapes, CIyTHUKOBbIC
OPUEMHUKH, SIEPHAS SHEPTETUKA U HKOJIOTHUECKUE aCTIEKThl €€ Pa3BUTHSL.



NMNAHNPYEMBIE PE3YJIbTATBI OCBOEHUA NMPOIrPAMMBI N0 ®USNKE
HA YPOBHE CPEAHEI O OBLWEINO OBPA3OBAHUATTMYHOCTHbLIE
PE3YJIbTATbHI

NIMYHOCTHBLIE PE3YJIBTATDI

JINUHOCTHbIe pe3y/nibTaTbl OCBOEHUS Y4yebHOro npeameta  «dusmkax»
[O/MKHbI OTPaXaTb FOTOBHOCTb M CNOCOBHOCTb 06YYarOLMXCSH PYKOBOACTBOBATHLCS
ChOPMMPOBAHHOW BHYTPEHHEN MO3MUMEA NNYHOCTU, CUCTEMOM LIEHHOCTHbIX
OpPWEHTAaUMA, MNO3UTMBHbLIX  BHYTPEHHUX  YOEX[AEHWA,  COOTBETCTBYHLLNX
TPaAMUNOHHBLIM LEHHOCTSIM POCCMICKOro O0OLLEeCTBa, PacLUMPEHNE >KU3HEHHOTO
oMnbITa U ONbITa AEATENIbLHOCTU B MPOLIECCE peann3aLnmn OCHOBHBLIX HarnpaBieHui
BOCMMUTATE/IbHOWN AeATENbHOCTI, B TOM YMC/E B YaCTU:

rpaXkaaHCKOro BOCMUTaHWS:

e C(hOPMMPOBAHHOCTb MPaXKAAHCKOW MO3MLMK 00yYalOLLErocs Kak akTUBHOIO
N OTBETCTBEHHOIO Y/IeHA POCCUIACKOro 0OLLECTBa;

* MPUHATUE TPaAULMOHHBLIX  OOLLEYE/IOBEYECKMX TYMAaHUCTUYECKUX U
[EMOKPATUYECKMX LIEHHOCTEN;

* TOTOBHOCTb BECTW COBMECTHYIO AeSATE/IbHOCTb B MHTEPECcaX rpaXAaHCKOro
obulecTBa, Yy4yaCcTBOBaTb B CamOynpaB/ieHUM B  06pa30BaTe/IbHON
opraHmsauuu;

* YMEHMe B3aMMOAENCTBOBAaTL C COLMA/IbHbIMU MHCTUTYTaMW B COOTBETCTBUM
C UX (OYHKLMAMW N Ha3HAYEHWEM;

* TOTOBHOCTb K r'yMaHUTapHOW 1 BONIOHTEPCKON AeATE/IbHOCTMW.

NaTpUoOTMYECKOro BOCMNTaHWS:
e C(hOPMMPOBAHHOCTb  POCCUIACKOWA rpaXkaaHCKoM
NAEHTUYHOCTU, NAaTPUOTU3MA;

* LEHHOCTHOE OTHOLWIEHWE K roCyAapCTBEHHbIM CUMBOMAM, [AOCTUXKEHUAM

POCCUINCKMX YUYEHBIX B 06/1aCTN (DU3NKN N TEXHUKE.
[lyXOBHO-HPaBCTBEHHOI0 BOCMUTAHUSA:

e Cc(hOpMMPOBaAHHOCTb HPABCTBEHHOIO CO3HAHUS, 3TMYECKOro NOBEAEHNS;

e CMOCOOHOCTb OLEHMBATb CUTYaLMIO W MPUHUMATb OCO3HaHHbIE PELLEHUs,
OPUEHTUPYACb Ha MOpPasibHO-HPAaBCTBEHHbIE HOPMbl M LEHHOCTW, B TOM
yucne B AeATeNIbHOCTU YYEHOrO;

* 0CO3HaHWe NMNYHOrO BK/aAa B MOCTPOEHME YCTONYMBOIO OyayLLEro.

3CTETUYECKOIro BOCMUTAHUSA:

e 3CTETUYECKOE OTHOLLUEHME K MWUPY, BK/KOYas 3CTETUKY HayuHOro
TBOPYECTBa, NMPUCYLLEr0 (PU3NYECKOW HayKe.



TPYAOBOI0 BOCTIHTAHHS:



MHTEPEC K PA3NIMUHBIM c(hepam MpoPecCHOHANBHON ACITENBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3MKOM M TEXHUKOH, YMEHUE COBEPIIATH OCO3HAHHBIM
BbIOOP Oyayieil npodeccru U peaan30BbIBaTh COOCTBEHHBIE YKU3HEHHBIC
MJIaHbL, TOTOBHOCTh U CIOCOOHOCTH K 00pPa3oBaHUIO U CaMOOOPa30BAHUIO B
obnacty (PU3HKM HA MPOTSHKEHUM BCEH JKU3HH.

IKOJOTHYECCKOTO0 BOCIIMTAHUSA

c(hOPMUPOBAHHOCTH AKOJOTUUYECKON KYJIbTYPhI, OCO3HAHKWE TIOOATBLHOTO
XapakKTepa SKOJOTHUECKUX MTPOOJIEM;

IUTAHUPOBAHUE W OCYLIECTBIICHUE NEUCTBHUA B OKPYKAIOLIEH Cpele Ha
OCHOBE 3HAHUA LEJEW YCTOMYMBOrO PA3BUTHS YEITOBEYECTBA,

PACLLIUPEHUE OMbITA ACATEIBHOCTA 3KOJOTMYECKON HAINPABICHHOCTH Ha
OCHOBE UMCIOLIMXCS 3HAHUH 10 (PU3HKKE.

HECHHOCTH HAYYHOI'0 MO3HAHHA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKOM HAYKH;

OCO3HAHUE LEHHOCTH HAyYHOW MAESITEIbHOCTH, TOTOBHOCTh B MPOIIECCE
U3yueHUs (U3UKU OCYLIECTBISATh MPOCKTHYIO W HCCIEA0BATEILCKYIO
JESITENBHOCTh MHAUBUIYAIBHO U B TPYIIIE.

METAIPEAMETHBIE PE3YJIBTATDBI

Io3naBare/ibHBIC YHUBEPCAJILHBbIC yUeOHbIe aeiicTBus bazosbie
JOrn4ecKue aelicTBus:

CaMOCTOSITENBHO  (POPMYJIMPOBATh W AKTYAJIU3UPOBATH  MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE,

ONPEACTATh LENN ACATENBHOCTH, 33/J1aBaTh NApaMeTpbl U KPUTECPUH KX
JOCTUKEHMS,

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEYMS B PacCMarpHUBAEMBIX
(PU3NYECKUX SBIICHUSX,

pa3padaTeiBaTh MJIAH PEMICHUS TPOOIEMBI C YUETOM aHAIA3A UMEOLINXCS
MaTEePUATBbHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBHOCTb, OLICHUBATh COOTBETCTBUE
PE3YIBTATOB LENSAM, OLEHUBATh PUCKU NOCIEACTBHMA AEATEIBHOCTH,



KOOPAVMHHUPOBaTh W  BBIMOJHATH PadOTy B  YCIOBUAX PEAITBHOTO,
BUPTYIBHOIO 1 KOMOMHUPOBAHHOTO B3AUMOACHCTBHSI,

Pa3BUBATh KPEATHBHOE MBILUICHUE NPU PEIIEHUM >KU3HEHHBIX MPOOJIEM.
ba3oBele uccaenoBarebCcKue 1eiCcTBUS:

BJIQ/ICTh HAYYHOH TEPMUHOJIOTACH, KITFOUEBBIMH MOHATUSAMU U METOAMU
(U3nYECKOil HAayKW;

BIQJCTh  HABBIKAMHM  Y4E€OHO-HCCIECAOBATEILCKOW M MPOCKTHOM
JEATENBHOCTA B 00JacTH (DUBMKHU, CIOCOOHOCTHIO M TOTOBHOCTBEO K
CaMOCTOSITEIbBHOMY TMOWCKY METOAOB PEIIEHUS 3a4ad  (PU3NYECKOro
COJIEP)KAaHUSl, MPUMECHEHUIO PA3JIMYHbIX METOJOB IMMO3HAHUS, BIAACTh
BUJAMM  JICATEIIBHOCTH 1O  TOJIYYEHHKD HOBOTO  3HAHUS, €ro
WMHTEPNPETALNHA, MTPEOOPA30BAHNIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX
CUTyalMsX, B TOM YHCJE NPHA CO3JaHUM YUYEOHBIX MPOECKTOB B 00NacTh
($u3nKH,

BBISIBJISITH TPAYMHHO-CJICICTBEHHBIC CBSI3W W AKTYaAIM3UPOBATH 3a/Jauy,
BBIJIBUTaTh THUNOTE3y €€ PEIIEHUS, HAaXOAUTh AapryMEHTHl IS
J0KA3aTeNIbCTBA CBOMX YTBEPXKACHMIA, 331aBaTh MapaMeTpbl U KPUTEPUU
peLeHus;

AQHAJIM3UPOBATh TMOJIYYCHHBIE B XOJE PCIICHHS 3a7a4d Pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX TOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh W (OPMYIMPOBATH COOCTBEHHBIC 33Ja4d B 00pa30BATEIIBLHOMN
JESATEIIbHOCTH, B TOM YUCJIE TPYA N3YUYCHHUH (DU3HKM;

JaBaTh OLEHKY HOBBIM CHTYaLUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,
YMETh NEPEHOCUTh 3HAHWA NO (U3MKE B MPAKTHYECKYK) 00JIacTh
YKU3HEEATEIIBHOCTH,

YMETh HMHTETPUPOBATH 3HAHMS M3 PA3HBIX MPEAMETHBIX OOnMacTeit;
BBIJIBUTaTh HOBBIE UJIEU, MPEJIaraTh OPUTMHAIIBHBIE TOAXOIbl H PEILICHNUS,
CTaBUTh NPOOJEMBI U 337a4M, JONYCKAIOIINE AIbTEPHATHBHBIE PEIICHUS.
Pabora ¢ naopmanmueii:

BJIQ/ICTh HABBIKAMH NOJYUYEHUS! MHPOpMALK (PU3NUYECKOTO CONEPKAHUS U3
WUCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh TOUCK,



aHaJIN3, CHCTEMATU3AUMI0O W MHTEPIPETALMIO MHPOPMALUHN PA3ITAYHBIX
BUJIOB M (POPM MpEACTABICHUS,

+  OLICHMBATH JOCTOBEPHOCTH HH(POPMALINH,

+  WUCNOJB30BaTh CPEACTBA WH(POPMALMOHHBIX M KOMMYHHKALIHOHHBIX
TEXHOJIOTUA B  PEIICHUM  KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OPraHM3alMOHHBIX 3a1ad ¢ COOMOJAcHHEM TpPEeOOBAHUIA 3PrOHOMHUKM,
TEXHUKM O€30MaCHOCTH, THTMEHBI, PECYPCOCOEPEIKEHUS, MPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHON GE30MaCHOCTH,

+ CO3/1aBaTh TEKCThl (PU3NUECKOrO COJNEP)KaHUs B PA3NIMYHBIX (Popmarax c
y4éTOM Ha3HayeHWs: WHGOPMALMW M IEJICBOH ayJAWTOPUH, BBIOWpAs
ONTUMAIBHYIO (POPMY NPEACTABICHUS U BU3YAJIA3ALIMH.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIE Y4eOHbIe IeiCTBHS:
OCYIIECTBIIAThL OOUICHME HAa ypokax (U3MKH W BO BHEYPOUYHOMA
NEATENBHOCTH,

+  Pacmo3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CUTyaluid W CMsr4yaTh
KOH(IMKTBL, Pa3BEPHYTO W JIOTHYHO M3JArarb CBOK TOYKY 3PEHHS C
UCITOJIb30BAHUEM SI3BIKOBBIX CPENICTB;

« TOHUMATh W UCITOJIB30BATh NPEUMYIIECTBA  KOMAaHIHOW U
WHAUBHAYaAJIbHON paboTHI,

+  BbIOMpaTh TEMATHKY M METO/bl COBMECTHBIX ACHCTBUN C YUETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KAKAOTO YIEHA KOJUIEKTUBA,

« TMPUHUMATH LENM COBMECTHOW JEATENBHOCTH, OPraHM30BBIBATH U
KOOPAMHUPOBATh JACHCTBUS MO €€ JOCTHIKEHUIO. COCTABJIATH IUIAH
JEHCTBUH, pacnpeieisTh POJd ¢ Y4ETOM MHEHUH YYaCTHUKOB, 00CYK/IaTh
pE3yabTaThl COBMECTHOM paboTHlI,

+ OLECHMBATh KAYECTBO CBOETO BKJIAAA W KAKIOTO YYACTHMKA KOMAHIbI B
o0MiA pe3yabpTaT Mo pa3padoTaHHBIM KPUTEPHSIM,

« TMpemlaratb HOBBIE MPOEKTHI, OLUEHWUBATH WACU C MO3WLUUU HOBH3HBI,
OPUTHHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

« OCYIUECTBIIATh TO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3IUYHBIX
CUTYalUsIX, TPOSBISATE TBOPUYECTBO U BOOOPAKEHUE, ObITh MHULIMATHBHBIM.

PeryasiruBHbIC YHUBEpCaJbHbIe y4eOHbIe AeiicTBUsS CaMoOpranu3anmsi:



+  CaMOCTOSITENIBHO OCYLIECTBIIATh MO3HABATENBHYIO ACATEILHOCTE B 00JIACTH
(PM3UKHA U ACTPOHOMUM, BBISBIISITH TPOOJIEMBI, CTABATH U (POPMYJIIHMPOBATH
COOCTBEHHBIC 3a7a4H;

+  CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHUS] PACUETHBIX U KAUYECTBEHHBIX
3a/1a4, TUTAH BBIMOJHEHHS MPAKTUYECKOW pabOoThl ¢ YYETOM MMEKOLINXCS
PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

« JaBaTh OLUEHKY HOBBIM CUTYAalHsIM,

+  pacmmpsTh paMKu y4eOHOro TMpeAMeTa Ha  OCHOBE

JIMYHBIX TPEANOYTEHUH;

-+ JienaTh OCO3HAHHBIM BHIOOpP, apryMEHTUpPOBATh €ro, Oparb Ha ceOsd
OTBETCTBEHHOCTH 34 PELICHHUE,

*  OLICHUBATh NPUOOPETEHHBINA OMBIT,

«  cnocoOCTBOBATh (POPMHUPOBAHHMIO M MPOSIBICHHUIO 3PYyAMLMU B 00JIACTH
(PM3WKH, MOCTOSHHO MOBBIMIATE CBOM 00pa30BATENIbHBIA W KYJbTYPHBIN
YPOBEHB.

CaMOKOHTPOJ/Ib, 3MOLIHOHAJIbHBIN HHTE/LJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYalAsM, BHOCUTh KOPPEKTUBEI B IE€ATEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM,

BJIAJCTh HABbIKAMU MO3HABATEIBHOU peQICKCMM KaK  OCO3HAHUS
COBEPIIAEMBIX ACHCTBAIN M MBICIIMTEIIBHBIX MPOLIECCOB, UX PE3YJILTATOB U
OCHOBAHWIA,

UCIOJIb30BATH MPUEMBI PEQUICKCUU JIJISl OLIEHKH CUTYalluu, BBIOOpA BEPHOTO
peLeHus;

YMETh OLICHUBATH PUCKA U CBOCBPEMEHHO MPUHUMATH PEIICHUS IO MX
CHWKEHHUIO,

MPAHUMATh MOTHBBI M ApPryMEHTHl JPYTAX MOPH aHAIWA3E PE3YyIbTaTOB
JIEATEIIBHOCTH,

MPUHUMATh CE0s1, MOHUMAsi CBOM HEJIOCTATKU U TOCTOMHCTRA,

NPAHAMATh MOTHBBI M ApPryMEHTHl JPYTAX MOPH aHAIWA3E PE3YyIbTaTOB
JIEATEIIBHOCTH,

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OLTUOKH.

B npoiiecce OOCTMIKEHUS! JTMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOTrpPaMMbl MO
¢u3nke sl YPOBHS cpedaHero o0mero o0pa3oBaHus Y  OOyYaroIMXCs
COBEPILIEHCTBYETCS AMOLMOHAIBHBIH UHTEJIEKT, npeanosararonmi
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS,  BKJIIOYAKOIIETO  CIHOCOOHOCTh  MOHUMAaThb  CBOE
SMOLIMOHAIBHOE COCTOSIHHAE, BUICTh HANPABICHUS Pa3BUTUS COOCTBEHHOM
SMOLIMOHAIBHOM cepbl, OBITh YBEPEHHBIM B CE0€;

CaMOPETYINPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE ITPUHAMATH
OTBETCTBEHHOCTh 34 CBOE TOBEICHHUE, CMOCOOHOCTh AAANTHUPOBATHCS K
SMOLMOHAIBHBIM U3MEHEHUSIM W MPOSBISATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;,

BHYTPECHHEA MOTHBALINH, BKIIFOYAIOIIEHA CTPEMIICHIE K JOCTHI)KCHUIO LIETIH
U yCHEXY, ONTUMHU3M, HMHUIMATUBHOCTh, YMEHHUE ACHCTBOBATH, UCXOId W3
CBOUX BO3MOKHOCTEM,

AMIATUM, BKIKOYAOIICH CIMOCOOHOCTH MOHUMAaTh  3MOLMOHATIBHOE
COCTOSIHME JPYTHX, YYMTHIBATH €r0 MNPH OCYIICCTBICHUM OOIICHUS,
CHOCOOHOCTB K COYYBCTBHIO H COTIEPEKUBAHUIO,

COLMAIBHBIX  HABBIKOB, BKIIIOYAKOLIMX CIOCOOHOCTH  BBICTPAMBATh
OTHOILCHUSI C JAPYTUMHU JHOAbMH, 3a00THUTHCS, MPOSIBIATH HHTEPEC M
paspeniarb KOH(JIUKTHI.

I[TPEAMETHGBIE PE3VJIBTATHBI



K xonny o6yuenus B 10 knacce npeIMETHBIE PE3YJIBTATHL HA YTITYOJIEHHOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHIA:

NOHAMATh  POJb (PU3UKM B  SKOHOMMYECKOH, TEXHOJOTMYECKOMH,
DKOJIOTMYECKOH, COLMAIbHOW WM 3THYECKOM cdepax aesaTeNbHOCTH
YeJIOBEKA, POJIb U MECTO (PU3HKM B COBPEMEHHON HAYUYHON KApTUHE MUPA,
3HAUEHUE OIMUCATEIBHON, CUCTEMATH3UPYIOUICH, OOBICHUTENBHOH W
OPOrHOCTUYECKOW  (QYHKIMA  (QHU3MYECKOH TEOpUM —  MEXAHWKH,
MOJIEKYJISIPHON (PU3UKKM M TEPMOJMHAMMKH, POJIb (PU3HUECKOH TEOPHH B
(opMUPOBAHNY NPEACTABICHUN O (PU3NUECKON KapTUHE MUPA,

pa3IAyaTh yCAOBHS NPAMEHUMOCTH MOAEIIEH (PU3MUECKHUX TEN U MPOLIECCOB
(SIBJICHWI ). MHEpLMATbHAS CUCTEMA OTCUETA, aOCOJIFOTHO TBEPAOE TEINO,
MaTtepuanibHas TOUYKA, PABHOYCKOPEHHOE ABUKCHHUE, CBOOOAHOE MAJCHHE,
aOcomtoTHO ynpyras jacedopmanus, aOCOIOTHO YHNPYroe W aOCOIOTHO
HEYNPYIro€ CTOJIKHOBEHMS, MOJEIHM Ta3a, JKUAKOCTH M TBEPAOTO
(KPHCTAJUIMYECKOTO) TENA, UACATbHBIN Ta3, TOUEUYHBIN 3aps, OJXHOPOJHOE
BIEKTPHUYECKOE MOJIE,;

pa3nuyarh YCJIOBUS (TpaHUIbl, 00JacTH) MPUMEHUMOCTH (PUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOOUIMIA XapakTep (yHIAMEHTALHBIX 3aKOHOB W
OTPaHUYEHHOCTD UCIIOJIB30BAHUS YACTHBIX 3aKOHOB;

AQHAJIM3UPOBaTh M OOBICHATH MEXAHMYECKHE MPOLECCHl M SBIICHUS,
MCIOJIb3Ysl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXAHUKH (OTHOCHUTEIBHOCTh
MEXAHUYECKOTO JBHXKEHUS, (POPMYJbl KMHEMATHKH PAaBHOYCKOPEHHOIO
IBW)KCHUS, TpeoOpazoBanHust [anunes A CKOPOCTH W TMEPEMELICHHS,
3aKOHBl HpIOTOHA, TPUHOMN  OTHOCUTENBHOCTH [ aimiies, 3aKkoH
BCEMHUPHOTO TATOTEHHUS, 3aKOHbI COXPAHEHUS UMITYJIbCA U MEXAHUUYECKOM
SHEPruM, CBS3b PabOTHl CHJIBI ¢ M3MECHECHHEM MEXAHMUYECKON SHEPIuH,
YCIIOBUSl PAaBHOBECHsS TBEPAOrO TEJNa), MNPA OSTOM  HKCHOJIB30BATh
MaTEMAaTUYECKOE BBIPAKCHUE 3aKOHOB, YKA3bIBATh YCJIOBUS TPUMEHUMOCTH
(¢u3nyeCKuX 3aKOHOB: NpeoOpa3oBaHuii ['aymmiesi, BTOPOTO M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAHCHMS HMMITYJIbCA M MEXAHUYECKON
SHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

AHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLIECCHI U SBJICHUS, UCIIONB3YsI
ocHOBHBIe monoxeHuss MKT u 3aKkOHBI MOJICKYISPHOH (U3MKH U
TEPMOAMHAMHMKM (CBSI3b  JABIICHUS WACATBHOTO Ta3a CO CPEeAHE
KUHETHYECKOW DHEPrUeil TEIUIOBOTO JBVOKEHHUS W KOHIICHTpPALMEH €ro
MOJIEKYJI, CBsI3b TEMIIEPATYPbl BEIIECTBA CO CPEAHEH KHUHETHYECKON
SHEPIrUEH TEIIOBOrO JBHYKEHHUS €r0 YaCTHLL, CBA3b JABIICHUS MUICAIBHOIO



ra3da ¢ KOHUEHTpPAUMEH MOJEKYJl M €ro TEMIIEPaTypod, YpPaBHEHHE
MenneneeBa—Knanepona, MNepBBIi 3aKOH TEPMOAUHAMUKM, 3aKOH
COXPAHEHUSI SHEPrUM B TEIJIOBBIX MPOLECCAX), MPU 3TOM HMCMOJIb30BaTh
MAaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh YCJIOBUS TPUMEHUMOCTH
ypaBHeHUs MeHneneesa—Knaneipona,

AQHAJIM3UPOBaTh M OOBACHATH JJICKTPUYECCKUE SIBIICHUS, WCHOIb3Ys
OCHOBHBIC TOJIOKCHUSI W 3aKOHBI JIEKTPOJMHAMMUKHM (3aKOH COXPaHEHUS
JNEKTPUYECKOTO 3apsana, 3akoH  Kynona, MOTEHIUAIBHOCTh
BNEKTPOCTATUYECKOTO TIOJI, MPUHLMI CYNEPHO3ULUN  DICKTPUUECKUX
MOJIEH, TPU 3TOM YKa3blBas YCJIOBHS NMPUMEHUMOCTH 3akoHa Kyrnona, a
TaK)Ke NMPAKTUYECKH BAKHBIE COOTHOLIEHUWS: 3aKOHbI OMa aJid ydacTka
LENMA W JUId 3aMKHYTOM DJIEKTPUYECKON Lenu, 3akoH JDkoynsa—JleHna,
npasuiia Kupxroda, 3akonsl apaaes 11 3IEKTPOIInA3a),

ONKCHIBaTh (PU3NYECKHE MPOLECCH W SBJICHUS, WCIOJBb3YsS BEITUYHHBL
NEPEMELICHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TENA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHUJIBL, JABJIEHUE, TOTCHIIMAIIBHAS SHEPIUs, KHHETUYECKAs SHEPT U,
MEXAHUYECKAsE SHEPTUs, pad0oTa CHJIbI, HEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
CWJIa TSDKECTH, CHJIa YIPYIOCTH, CHJIA TPEHMS, MOIIHOCTb, 3HEPrus
B3aMMOJCHCTBHS TeNa ¢ 3eMEN BOMM3M €€ MOBEPXHOCTH, SHEPTUSL YIPYTOi
aeopMalii MPY>KUHBL, KOJIMYECTBO TETUIOTHI, A0COIFOTHASL TEMIIEpaTypa
Tena, padora B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPIHsl HMICATBHOIO
OJHOATOMHOTO rasa, padoTa HACaIbHOrO ra3a, OTHOCUTENBHAS BIAYKHOCTb
Bo3ayxa, KII/[ uaeaslbHOro TEMIOBOTO ABUTATEINS, JIEKTPUUYECKOE TOJE,
HaNPsSHKEHHOCTD AJIEKTPHYECKOTO MOJIsA, HAMPSHKEHHOCTH NOJISI TOYEYHOTO
3aps/a Wik 3apsHKEHHOTO 11apa B BAKYYME U B IMAJIEKTPUKE, MOTECHIUA
BNEKTPOCTATUYECKOTO TOJISA, PA3HOCTHh MOTEHUMAIOB, 3JIEKTPOABHKYIIASA
CWJIA, CUJIa TOKA, HANPSHKEHUE, MOIIHOCTh TOKA, JJIEKTPAYECKas EMKOCTb
IUIOCKOTO  KOHJAEHCATOpa,  CONPOTUBICHUE  y4yacTka  Lenu ¢
MOCJIENOBATENBHBIM U NMAPAUIETBHBIM COCAMHEHUEM PE3UCTOPOB, SJHEPTUs
ANEKTPUYECKOTO MOJI KOHJICHCATOPA,

OOBSCHATH ~ OCOOEHHOCTM  NPOTEKAaHUS  (U3NYECCKUX  SIBIICHWIA:
MEXAHUYECKOE [BIKECHUE, TEIUIOBOE JIBW)KCHHME YAaCTHUL] BEILECTBA,
TEIUIOBOE PABHOBECUE, OPOYHOBCKOE ABHKEHHWE, MM(PPy3usi, HCrapeHue,
KUIECHUE U KOHACHCALMS, TIUIABJICHUE U KPUCTAIUIA3ALUS, HAIPABICHHOCTh
TEIJIONEPENAYH, DIICKTPUA3ALMS TEJ, SKBUINOTCHIIMAIBHOCTD MOBEPXHOCTH
3apsKEHHOTO MTPOBOJIHUKA,

NPOBOANTH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HUYECKON BENMYMHBI OT
JIPYTOW C UCTIOJIb30BAHUEM NIPSIMBIX U3MEPEHU, TTPA 3TOM KOHCTPYUPOBATH



YCTAaHOBKY, (PMKCHpOBaTh Pe3yJbTaTbl MOJYYEHHOW  3aBUCUMOCTH
(U3NYECKUX BEIMYMH B BHIE TPapUKOB C YYETOM aOCOIMHOTHBIX
NOTPEIIHOCTEH  M3MEPEHMI, JIeNarh  BBIBOJABI MO  pe3yJibTaTam
UCCIIEA0BAHMS,

OPOBOJANTH KOCBECHHBIE H3MEPCHUs (PU3MUECKUX BEJIHMYWH, MPU 3TOM
BbIOMpATh ONTUMAJIBHBIA METOJ WU3MEPEHHMsI, OLICHWBATH AOCOIOTHBIE U
OTHOCHTEJIbHBIC MOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX U3MEPEHMIA,
OPOBOAWTH OMBITHI IO MPOBEPKE MPEIOKEHHON THITOTE3bI: INTAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh
NOJTyYEHHBIC PE3YJIbTAaThl W AENaTh BBIBOJ O CTaTyce NPEUIOKECHHON
THITOTESHI,

coOmoaare npasuia 6€300aCHOTO TPYAA PU MMPOBEACHUN HCCIIEIOBAHNI B

pamKax y4eOHOTO JKCIIEPUMEHTA, MPaKTUKyMa u
yueOHOMCCEN0BATEIbCKOM u MPOEKTHOM JCATEIILHOCTH C
UCTIOJIb30BAHUEM  M3MEPHUTENBHBIX  YCTPOHCTB W JabOpaToOpHOTO
000pyI0BaHUS,

pemarb pacdy€THBIE 3aayd C SBHO 3aJaHHOM W HESIBHO 3aJaHHOU
(U3NYECKO MOJENBIO: HA OCHOBAaHWM aHAJIM3a YCIOBHS OOOCHOBBIBATH
BBIOOp (DM3MYECKOW MOJEIM, OTBEYANOMICH TpeOOBaHUSIM  3a1auM,
OPUMEHATH (OPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl PU3NIECKUX
TEOPUH MPU MCHOIB30BAHUM MATEMATHYECKMX METOJOB PEIICHUS 331a4,
NPOBOANTH PAcUEThl HA OCHOBAHWM MMEIOIIUXCS JAHHBIX, AaHAJTM3UPOBATH
PE3YABTaThl U KOPPEKTUPOBATH METO/bI PELICHHUS C YYETOM MOJYYEHHBIX
PE3YJIBTATOB,

pelaTh Ka4eCTBEHHbIE 3aJaud, TPeOyroUIMe NPUMECHEHHs 3HAHWWA W3
Pa3HBIX PA3AeiioB Kypca (PU3UKHU, a TAKKE MHTETPALIMK 3HAHWUH U3 IPYTHX
NPEIMETOB ECTECTBEHHO-HAYYHOTO LMKJIA. BBICTPAMBATH JIOTHYECKYIO
LENOYKY PACCY>KIACHHUI ¢ ONMOPOH HA N3yUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH
U (PU3AYECKUE SBJICHUS,

UCIOJb30BaTh TEOPETUUYECKUE 3HAHUS Il OOBSICHECHWUS OCHOBHBIX
OPUHLHATIOB paOOTHl U3MEPUTEIBHBIX TPUOOPOB, TEXHUUYECKHAX YCTPOMCTB U
TEXHOJIOTHYECKHUX MPOLECCOB;

OPUBOIUTH MPUMEPHI BKIAAA POCCHICKHUX U 3apyOSKHBIX YUEHBIX(PU3NKOB
B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAKOLIETO MHUpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

aHAJIM3UPOBATh M OLICHUBATH MOCJIEACTBUS OBITOBOM M MPON3BOACTBEHHOMN
JESITENBHOCTA YEJIOBEKA, CBS3aHHOM € (PM3WYECKMMH NPOLIECCAMM, C
NO3ULMI 3KOJOTUYECKON OE30MaCHOCTH, MPEACTABICHUH O paliOHATBHOM



OPUPOJIONOIB30BAHIM, A TAKKE PA3yMHOM MCMOJIB30BAHUM JOCTH>KEHUH
HAYKA W TEXHOJOTMA Ui JANbHEHIIETO Pa3sBUTHA YEITOBEYECKOIO
0011IeCTBA;

OPUMEHATh Pa3jMy4Hble COcoObl padoThl ¢ MHpOpMaLMeh (PU3NIECKOro
COJEP)KAaHUS € HWCHOJB30BAHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTHIA, TIPA 3TOM HCIMOJIB30BaTh COBPEMEHHBIE WH()OPMALMOHHBIE
TEXHOJOTMM Ui TIOMCKA, MEpepabOTKM W MPEAbsBICHUAS Y4YeOHOU u
HAyYHO-NOMYJISTPHON MH(OPMAIMK, CTPYKTYPHUPOBAHUS U MHTEPIPETALIMH
uH(opMaIK, MOJYYEHHOH W3 PA3JIMYHBIX HWCTOYHUKOB, KPUTUYECKH
aQHAJIM3UPOBATh  MOJY4YacMyK  MH(POpPMALMIO M OUEHUBaTh €&
JOCTOBEPHOCTh KaK HA OCHOBE MMEHOLIMXCS 3HAHWI, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA WH(OPMaLWK;

POSIBIISATH OpPraHU3alMOHHBIC U M03HABATEIBHBIE YMEHHSI
CaMOCTOSITENTEHOTO MPUOOPETEHU ST HOBBIX 3HAHWH B MPOLIECCE BBITOTHEHUS
NPOEKTHBIX U YY4EOHO-UCCIEA0BATENBCKIX PadoT;

padoTare B TPYIIE C WCHOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH,
TUTAHAPOBATh PabOTy TPYMIIbI, PALMOHATIBHO PACHPEACATh NEATEIBHOCTh
B HECTAHJAPTHBIX CHUTYALMSIX, AJCKBATHO OLICHMBATH BKJIAJ KAXAOrO M3
YYaCTHUKOB TPYIINBI B PEUIEHUE PACCMATPUBAEMOI MTPOOJIEMBI;

NPOSBIIATE MOTUBALMIO K Oyayiieid npoeCCUOHATBHON ACATENBHOCTH M0
CHENUATBHOCTIM (PU3NKO-TEXHUYECKOTO MPOPUIIs.

K xoH1y o6yuenus B 11 kiacce npeIMETHBIE PE3YJIBTATHL HA YTITYOJIEHHOM YPOBHE
JOJHKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

NOHUMATh POJIb PU3UKK B SKOHOMUYECKOH, TEXHOJIOTHYECKOM, COLMaNbHON
W 3THYECKOHN cdepax AEATENBHOCTH YEIOBEKA, POJIb U MECTO (PM3HKH B
COBPEMEHHON HAYYHOI KapTUHE MUPA, POJIb ACTPOHOMHUH B IMPAKTHIECCKON
JEATEIIBHOCTA YEJIOBEKA M JABHEHIIEM HAYYHOTEXHUYECKOM Pa3BUTHH,
3HAUEHUE OIMUCATEIBHON, CUCTEMATH3UPYIOUICH, OOBICHUTENBHOH W
NPOrHOCTUYECKOW (PyHKIMKA (PU3NYECKOH TEOpUM — BJEKTPOJAMHAMUKH,
CHECLMATIBHOM TEOPUM OTHOCUTEIIBHOCTH, KBAHTOBOM (DM3MKH, POJb
(¢u3nyeckoii Teopuu B (POPMUPOBAHMM MNPEACTABICHUU O (Pu3nyeckoit
KapTUHE MHPa, MECTO (PHU3UYECKOH KApTUHBI MHpa B OOWEM Psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHHN O IIPUPOJIE;

pa3AyaTh yCAOBHS IPUMEHUMOCTH MOAENIEH (PU3MUECKHUX TE U TPOLECCOB
(SIBJICHUI ). OTHOPOJHOE JJIEKTPUYECKOE W OJHOPOAHOE MArHUTHOE TMOJS,
FAQpMOHHMYECKUE KOJIEOAaHUs, MAaTEMaTHYCCKHA MAasSTHHK, WACaIbHBIA
[Py >KUHHBINA MAasITHUK, TapMOHUYECKUE BOJIHBI, HICATbHBIN



KOJICOATENbHBII KOHTYP, TOHKAs JIMH3a, MOJIEIICH aToMa, aTOMHOTO SiApa U
KBAHTOBOM MOJICIU CBETA,

pa3nuyaTh YCIoBUS (TpaHULpbl, OOJACTH) MPUMEHUMOCTH (PU3MYECKHUX
3aKOHOB, TOHUMATh BCEOOUINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCTIOJIBb30BAHUS YACTHBIX 3aKOHOB,;

AQHAJIM3UPOBATh U OOBACHATH SJICKTPOMATHUTHBIC MPOLIECCH W SBIICHUS,
UCMONb3ysl OCHOBHBIC TIOJIOKCHHST M 3aKOHBI DJIEKTPOJUHAMUKA U
CHECLMATIBHOM ~ TEOPHHM  OTHOCUTEIIBHOCTHM  (3aKOH  COXPaHEHUSs
ANIEKTPUYECKOTO  3apsana, cwna Awmmepa, cuna JlopeHua, 3akoH
ANEKTPOMArHUTHON  WMHAyKumu, npasuno  Jlenma, cBa3p  O/JIC
CAMOMHIYKIIMM B DJJIEMEHTE JIICKTPUYECKOW WENU CO CKOPOCTBIO
W3MEHEHUS CUJIbI TOKA, OCTYJIATHI CIEHUAIEHON TEOPHH OTHOCHTEIBHOCTH
OHHIITEHHA);

aQHAJIM3UPOBATH U OOBSCHATH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCTIOB3YS
NOJIO)KEHUST  KBAaHTOBOM  (u3Wku  (ypaBHEHHME  OHHINTEHHA s
¢doroaddekra, nepBbIid U BTOPOH NOCTYyJIaThl bopa, MpUHIMI COOTHOIIEHUS
HeomnpeaenénHocTel ['elizeH0epra, 3aKOHbl COXPAHEHUsS 3apsAAOBOrO M
MacCOBOI0 YHCEN M SHEPTUU B SIACPHBIX PEAKLMSIX, 3AKOH PaJOAKTHBHOTO
pacnana);

ONHUCHIBaTh (PU3NYECKHE MPOLECCHl W SBJICHUS, WCIOJB3YsS BEITUYHHBL
HANPSHKEHHOCTD AJIEKTPUYECKOTO MMOJISI, MOTEHIHAI 3JIEKTPOCTATHUYECKOTO
NoJisl, PA3HOCTh MOTCHUMANOB, OJJICKTPOABIKYINAS CHJIA, WHIYKIUS
MArHMTHOTO TOJII, MarHUTHBIA TMOTOK, CHAJIAa AMIEPA, WHIYKTUBHOCTD,
ANEKTPOABIIKYINAS CHJIA CAMOWHAYKLMH, SHEPrUs MArHUTHOTO MOJIs
POBOJHMKA C TOKOM, PENIATUBACTCKANA UMITYJIBC, IOJTHASI SHEPIUS, SHEPTUs
NOKOsI CBOOOTHOM YaCTHIIbI, SHEPTUS U UMITYJIBC (POTOHA, MACCOBOE YMCIIO
W 3apsiz apa, SHEPTHsI CBSI3U SApa;

OOBSCHATH  OCOOECHHOCTM  TPOTEKAaHUS  (PU3NYECCKUX  SIBJICHWIA:
ANIEKTPOMArHATHAS UHAYKLKS, CAMOMHIYKIMS, PE30HAHC, HHTEPPEPEHIUS
BOJIH, JW(pakuus, [OUCOEPCHs, TOJHOEC BHYTPEHHEE OTPAKCHHE,
dotosnekTpuueckuii 3pdext (pororddext), anbdha- u 6beTa-pacnajsl AACP,
raMMa-u3JydeHue aaep, PU3NnYECKUE MPUHLIMITBI CIEKTPAIBHOTO aHAIN3a U
palboThI J1azepa;

ONPEACTATh HANPABJICHUE WHAYKIMH MArHUTHOTO TOJS MPOBOJHHMKA C
TOKOM, CHJIBI AMTiepa 1 ciiibl JIopeHna,

CTPOUTH U300PAKEHUE, CO3ABAEMOE TINTOCKUM 3€PKajlOM, TOHKOM JIMH30M,
Y PACCUUTHIBATH €70 XAPAKTEPUCTUKH,



OPUMEHATH OCHOBOMNOJIATAIOIIAE ACTPOHOMHYECKUE MOHATHS, TEOPUU W
3aKOHBI JJI1 aHanM3a M OOBICHCHHMS  (PU3WYECKUX  MPOIIECCOB,
OPOUCXOASIINX B 3BE3/IAX, B 3BE3AHBIX CUCTEMAX, B MEKTATAKTHUECKON
cpele; ABHKEHUSI HEOECHBIX TEJ, IBOJIIOLMHA 3BE3 U BeeneHHOM;
OPOBOANTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (DM3MYECKHX BEIMYMH C
UCIHOJB30BAHUEM TMPSAMBIX HM3MEPECHUN, TPU HSTOM KOHCTPYHUPOBATh
YCTAaHOBKY, (DPMKCHpOBaTh pe3yJIbTaThl TMOJYYEHHOW  3aBUCHMOCTH
(U3NYECKUX BEIMYMH B BHIE TPapUKOB € YYETOM aOCOIMFOTHBIX
NOTPEIIHOCTEH  M3MEPEHWH, JIenarh  BBIBOJABI MO  pe3yJibTaTtam
UCCIICIOBAHMSI,

OPOBOJANTH KOCBECHHBIE H3MEPCHUs (PU3MUECKUX BEJIMYWH, MPU 3TOM
BbIOMpATh ONTUMAJIBHBIA METOJ W3MEPEHMS, OLCHUBATh AOCONIOTHBIC W
OTHOCHTEJIbHBIC MOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX U3MEPEHMIA,
IPOBOANTH OMBITHI 10 MPOBEPKE MPEIVIOKEHHON THITOTE3bI: JITAHUPOBAThH
AKCIIEPUMEHT, COOMPATh SKCICPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
NOJTyYEHHBIE PE3YJIbTAaThl M JAENaTh BBIBOJ O CTaTyce MPEAOKEHHON
THITOTESHI,

OIKCHIBATh METOABI MOJYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHWIA;
coOnroAaTh npaBuia 0€30MacCHOrO TPyAa MPY MPOBEACHAN UCCIEA0OBAHNN B
paMKax y4eOHOTrO SKCIIEPUMEHTA, MPAKTHKYMa "
y4eOHOUCCIIEN0BATENBCKOM U NPOCKTHOMN JESATEIILHOCTH C
UCIHOJB30BAHUEM  M3MEPUTENBHBIX  YCTPOHCTB M JTAOOPATOPHOIO
000pyI0BaHUS,

pemars pacdy€THBIE 3aayd C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOU
(U3NYECKO MOJENBIO: HAa OCHOBAHWM aHAM3a YCIOBUs BbIOMPAThH
(u3nyecKue MOJACITH, OTBEYAIIME TPeOOBAHUSAM 3a4aud, MPUMEHSTH
(OpMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3HMUECKUX TEOPH
OPU  HCMOJNB30BAHMM MATEMATHYECKUX METOJOB PEIIEHUS  331a4,
NPOBOANTH PACUEThl HA OCHOBAHWM MMEIOIIMXCS JAHHBIX, aHATM3UPOBATh
PE3yAbTaThl U KOPPEKTUPOBATH METO/bI PELICHHUS C YYETOM MOJYYEHHBIX
PE3YJIBTATOB,

pelaTe Ka4eCTBEHHbIE 3aJaud, TPeOyroLMe NPUMECHEHHS 3HAHWUWA M3
Pa3HBIX PA3JeiioB Kypca (PU3UKHM, a TAKKE MHTETPALIMK 3HAHWH U3 IPYTHX
OPEIMETOB ECTECTBEHHO-HAYYHOIO WWKJIA: BBICTPAMBATH JIOTHUECKYHO
LENOYKY PACCY>KIACHHUI ¢ OMOPOH HA N3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (PU3NYECKUE SBIICHUS,



UCIOJb30BaTh TEOPETUUYECKUE 3HAHUS Il OOBSICHECHWS OCHOBHBIX
OPUHLHATIOB paObOTHl U3MEPUTEIBHBIX TPUOOPOB, TEXHUUYECKHAX YCTPOMCTB 1
TEXHOJIOMMYECKUX MPOLIECCOB;

OPUBOIUTH MPUMEPHI BKIAAA POCCHICKHUX U 3apyOSKHBIX YUEHBIX(PU3NKOB
B Pa3BUTHE HAyKH, B OOBSCHEHHE MPOLECCOB OKPY>KAKOIIETO MHpa, B
Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OLICHUBATH MOCJICACTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JESATEIbHOCTA YEJIOBEKA, CBS3aHHON € (DPM3MYECKUMH NTPOLECCAMH, C
NO3ULMI 3KOJOTUYECKON OE30MaCHOCTH, MPEACTABICHUH O palliOHATBHOM
IPUPOJIONOIB30BAHUH, A TAKKE PA3yMHOM HMCHOJIb30BAHUM JOCTHXKECHUH
HAyKH H TEXHOJOTHA JUIA JAJBHEHIIEr0 pPa3BUTHS HYEIOBEYECKOIO
001IIeCTBA,

OPUMEHATH Pa3iMyYHbIe CIOCOOBI paboTHl ¢ MH(pOpManUeH (PU3NUECKOTOo
COJEP)KAaHUS € HWCHOJB30BAHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTHI, TPA 3TOM MCIOJIb30BaTh COBPEMEHHBIE MH(OPMAIIMOHHBIC
TEXHOJOTMM Ui TIOMCKA, MEPepabOTKM W NPEAbsBICHUAS Y4eOHOU u
HAYYHO-MTONYJISPHON MH(pOPMALMK, CTPYKTYPHPOBAHUS W UHTEPIPETALUU
uH(pOpMalMK, TOJMYYECHHOH M3 PA3IUYHbIX HMCTOYHHUKOB, KPUTHYECKH
aHAJIM3MPOBATh  MOJYYACMyK  MH(POPMALMIO W OLEHWBATH €&
JOCTOBEPHOCTh KaK HA OCHOBE MMEIOLIMXCS 3HAHWI, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA WH(OPMaLWK;

POSIBIISATH OpPraHU3alMOHHBIC " NO3HABATEIIbHBIE YMEHHS
CaMOCTOSITENTEHOTO MPUOOPETEHU ST HOBBIX 3HAHWH B MTPOLIECCE BBITOTHEHUS
NPOEKTHBIX U Y4EOHO-UCCIEA0BATENBCKUX PadoT;

padoTarb B TPYIIE C WCHOJHEHUEM PA3IMYHBIX COLMATBHBIX POJICH,
IUTAHAPOBATh PabOTy TPYMIIbI, PALMOHAIBHO PACHPENCATh NEATEIBHOCTh
B HECTAHJAPTHBIX CHUTYALHMsIX, AJCKBATHO OLICHWBATH BKJIAJ KAXKIOrO M3
YYaCTHUKOB TPYIIBI B PELIEHUE PACCMATPUBAEMOI MTPOOJIEMBI;

NPOSBIIATE MOTUBALMIO K Oyayiieid npo)eCCUOHATBHON ACATENBHOCTH T10
CHENUATBHOCTIM (PU3NKO-TEXHUYECKOTO MPOPHUIIs.



TEMATUYECKOE INMNJ1IAHNPOBAHWE
10 K/TACC

Konn4yecTtBo yacos

Ne HavmeHoBaHWe pa3fenos N Tem

n/n nporpamMmm bl
Bcero

Pasgen 1. HAYUYHbI METOA MO3HAHWA MPUPOA4bI

11 HayuHblin MeTog, NO3HaHWUS NPUPoapbI 6

WToro no pasgeny 6

Pasgen 2. MEXAHUMKA

21 KnHemaTnka 10
2.2 JnHamnka 10
2.3 Crartuka TBEpaoro Tena 5}
2.4 3aKOHbI COXpaHEHUS B MeXaHUKe 10

WToro no pasgeny 35

KOHTpO/NbHbIE

pa6boThbl

[MpaKTuyeckune

pa6oThbl

ONeKTPOHHbIE

(undpoBble)
o6pa3oBaTe/ibHble

pecypchl

Bubnunoteka LIOK
https://m.edsoo.ru/f16b68d7

Bubnunoteka LIOK
https://m.edsoo.ru/f16b68d7

Bubnunoteka LIOK
https://m.edsoo.ru/f16b68d7

Bubnunoteka LIOK
https://m.edsoo.ru/f16b68d7

Bubnunoteka LIOK
https://m.edsoo.ru/f16b68d7


https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Pasgen 3. MOJIEKYJTAPHAA ®UN3NKA N TEPMOANHAMUMKA

31

3.2

33

OcHoBbl MOI'IEKy!'IﬂpHOKVIHETW—IECKOVI TEOPUN

TepmoanHammka. TensioBble MallnHbI

ArperatHble COCTOAHUA BellecTBa. da3oBble

nepexofpl

WToro no pasgeny

Pasgen 4. SNEKTPOAVHAMUMNKA

41

4.2

4.3

AneKTpuyeckoe none

MOCTOAHHbIN 3N1EKTPUYECKMNIA TOK

TOKW B pa3nnyHbIX cpepax

WToro no pasgeny

Pasgen 5. PUSUYECKUWN MPAKTUKYM

5.1

dU3NYECKUI NPAKTUKYM

15

20

14

49

24

24

16

16

Bubnunoteka LIOK
https://rm.edsoo.ru/f16b68d7

Bubnunoteka LIOK
https://rm.edsoo.ru/f16b68d7

Bubnunoteka LIOK

https://rn.edsoo.ru/f16b68d7

Bubnunoteka LIOK
https://rm.edso0.ru/f16b68d7

Bubnunoteka LIOK
https://rm.edsoo.ru/f16b68d7

Bubnunoteka LIOK
https://rm.edsoo.ru/f16b68d7

Bubnunoteka LIOK
https://rm.edsoo.ru/f16b68d7


https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

WToro no pasgeny 16

Bubnunoteka LIOK
PesepeHoe Bpems 10 3 ! https://m.eds00.ru/f16b68d7
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 170 14 80
11 KJTACC
KonnyectBo yacoB SﬂeKTpOHHble

n OBbl €
HanmeHoBaHUWe pa3fieNoB U TeM (U' d)p )

Ne n/n o6bpasoBaTefibHble
nporpaMmmbl KOHTpONbHbIE MpakTnyeckue

Bcero
pa6oTbl paboTbl pecypeel

Pasgen 1. 9NEKTPOAVHAMUNKA

Bubnunoteka LIOK

11 MarHuTHoe none 14 1 6 https://m.eds00.ru/39859f1
Bubnunoteka LIOK

12 DNEKTPOMArHUTHas UHAYKLS 13 1 3 https://m.edso0.ru/39859%f1

MToro no pasgeny 27

Pasgen 2. KOJTEBAHWA N BOJIHbI

Bubnunoteka LIOK
21 MexaHu4eckme KonebaHus 10 1 6 https://m.edso0.ru/39859f1


https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

2.2 ANeKTpoMarHuTHble KonebaHus 15

MexaHn4YecKune 1 3/1IeKTPOMarHUTHbIe

2.3 BOJ/IHbI 10
24 OnTtuka 25
WToro no pasgeny 60

Pasgen 3. OCHOBblI CONELUVNANIBHOW TEOPUWN OTHOCUTE/NILHOCTMU

31 OcHoBbl CTO 5

WToro no pasgeny 5}

Pasgen 4. KBAHTOBAA ®N3NKA

4.1 KopnycKynsipHO-BO/IHOBOI fyanin3m 15

4.2 du3nKa atoma 5

®r3MKa aTOMHOTO0 sijpa W 3N1IeMeHTapHbIX

4.3 Hactuy, 5

WToro no pasgeny 25

Bubnunoteka LIOK
https://rn.edsoo.ru/39859f1

Bubnunoteka LIOK
https://r.edso0.ru/39859%f1

Bubnunoteka LIOK
https://rn.edsoo.ru/39859f1

Bubnunoteka LIOK
https://rn.edso0.ru/39859f1

Bubnunoteka LIOK
https://r.edso0.ru/39859ef1

Bubnunoteka LIOK
https://rn.edsoo.ru/39859f1

Bubnunoteka LIOK
https://rn.edsoo.ru/39859f1


https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pasgen 5. 9NIEMEHTbI ACTPOHOMWUWM N ACTPODPUN3NKMUN

Bubnunoteka LIOK
51 ANeMeHTbl aCTPOHOMUM N aCTPOU3NKIN 12 1 2 https://rm.eds00.ru/39859f1
WToro no pasgeny 12
Pasgen 6. PUUSUHECKUW NPAKTUKYM
. Bubnmoteka LIOK
6.1 Puanyeckuit NPakTKyM 16 0 16 https://m.eds00.ru/39859f1
WToro no pasgeny 16
Pasgen 7. OBOBL, A W EE MOBTOPEHUE
CucTematusaums 1 0606LLeHNe
NnpeAMETHOrO COAePXKaHUA 1 onbITa Bu6nnoTeka LIOK
[ [eATeNbHOCTN, NPUOBPETEHHOTO Ny 5 ! ° https://rm.edso0.ru/39859%f1
n3yyeHumn kypca usmkn 10 - 11 knaccos
WToro no pasgeny 15
Bubnunoteka LIOK
PesepeHoe Bpems 10 3 ! https://r.edsoo.ru/39859f1

OBLLEE KOJTMYECTBO YACOB 110 NPOIrPAMME 170 15 72


https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

