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HOACHUTEJBHASA 3AIINCKA

[IporpammMa mo (U3MKE HA YPOBHE CpPEAHEro oOmEero oOpa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKCHMA W TpeOOoBaHWUN K pe3yJibTaTaM OCBOCHMS
OCHOBHOI 00pazoBaTesibHOi mporpammsl, npeactaeieHHeix B ®I'OC COO, a
TaKkKe ¢ y4€TOM (penepanbHOil pabouei mporpaMmmbl BocnuTaHus v KoHienium
npenogaBaHus y4eOHOro npeamera « Ouznka» B 00pa3oBaTeIbHBIX OPraHUu3alUIX
Poccuiickoii ~ deaepanuu, — peaqu3ylOMAX  OCHOBHBIE  00pa3oBaTElIbHBIC
IPOrpamMMbl.

[TporpamMma no ¢Gu3mke onpeacnseT 0013areIbHOC TPEAMETHOE COACPKAHKE,
YCTAHABIIMBACT PEKOMECHIYEMYIO MOCIEN0BATENIBHOCTD U3YUCHUS TEM U PA3JCTIOB
y4eOHOro mpeaMeTa ¢ y4éTOM MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKA Y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH — 00ydaroImmxcs.
[TporpaMmma mno ¢u3uke HaET MPEACTABICHHE O MLENsAX, COJAEP)KaHWUM, OOUIeiH
cTparerud OOy4YEHUs, BOCHUTAHMS W Pa3BUTHS OOy4YArOIMXCS CPEICTBAMHU
yueOHoro npeamera «dOusrkay Ha yriyOJIEHHOM YPOBHE.

H3yuenne kypca (pu3mku yriiyONEHHOTO YPOBHSI MO3BOJIET PEaM30BaTh
3a1aul npo(heCCHOHATBHON OPUEHTALMK, HAMPABJICHO HA CO3JAaHHME YCIOBHM s
MPOSIBJICHUS CBOMX HWHTE/UIEKTYaJIbHBIX W TBOPUYECKUX CMOCOOHOCTEH KasKAbIM
o0ydaromumcs, KOTOPbIE HEOOXOOUMBI JUIsl TMPOAOIDKEHUS 0O0pa3oBaHHs B
OpraHMA3aLMIX npo(decCuoHaTBEHOTO oOpa3oBaHus no Pa3IUYHbIM
(PU3UKOTEXHUUECKUM U MHKEHEPHBIM CHELIMATIBLHOCTSIM.

B nporpamme mno (Qu3Mke ONPEAENSIOTCS IUIAHUPYEMBIE PE3YIbTAThI
OCBOCHHMS Kypca (PU3UKH HA YPOBHE CPEIHEr0 00UIEro 0Opa3oBaHus: JIMYHOCTHBIE,
METaNPEAMETHBIE, MPEAMETHBIC (Ha yrayOnéHHOM YPOBHE).
HayuHomeToaonornueckoii OCHOBOM 17151 pa3paboTKu TpeOOBaHUI K JINYHOCTHBIM,
METANPEAMETHBIM W MPEAMETHBIM pe3yjibTaraM OOyYaOLIMXCS, OCBOMBIIUX
nporpaMMmy 1o (HU3MKEe HAa YPOBHE CpeaHero ol0miero oOpa3oBaHMs Ha
yrayOnéHHOM YPOBHE, SIBIISIETCS CUCTEMHO-IEATEIBHOCTHBIA MOIXO/.

[Tporpamma mo Gpu3nKe BKIIFOYAET:

TUTAHUPYEMBIE PE3YJIBTATHI OCBOEHUS Kypca (PU3HKHK HA YIIyOnEHHOM
YPOBHE, B TOM YHCJIE MPEAMETHBIE PE3YJIBTATHI IO FOJIaM 00YUYEHUS; COACPKAHHE
yueOHOro npeamera « usnkay mo rogam 00ydeHusl.

[Tporpamma 1o (u3KMke HMEET NPUMEPHBIM XapakTep U MOXET ObITh
MCIOJIb30BaHA YUUTEISIMU (PU3HMKH 1711 COCTABJICHHS CBOMX Pab0UYMX MPOTrpamM.

[Tporpamma no (M3UKE HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENCH U
NPEIOCTABIACT BO3MOXKHOCTH Ul  PEAIM3ALMW  PA3JIAYHBIX  METOAMYECKUX



NOJXOJ0B K MPEMOJAaBaHUI0 (PU3MKKM HA YIIIyOJIEHHOM YPOBHE MPU YCIOBHHU
COXpaHeHUs 003aTENBbHOM YaCTH COACPKAHMsI Kypca.

du3nka Kak Hayka O HauOosee OOMMX 3aKOHAX MPUPOJIBI, BBICTYMAs B
KAQueCcTBE YUeOHOro MpeaMeTa B IKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAI B CUCTEMY
3HaHM 00 okpyxaromeM Mupe. [IKonbHBIA Kype PU3HKN — CUCTEMOOOPA3yOLIHIA
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJIBKY (PU3NUECCKHE 3aKOHBI
Jekar B OCHOBE NPOILIECCOB W SIBJICHUN, W3y4aeMbIX XUMHEH, OWONOTHEN,
(dusznueckoii reorpaduei u  actpoHomued. Mcmonb3oBaHWE W AKTUBHOE
NPUMCHECHHE (PU3MYECKUX 3HAHWH ONPEACNTWIO Xapakrep M OypHOE pa3BUTHE
Pa3HOOOpPA3HBIX TEXHONOTMH B cepe DHEPreTHKW, TPAHCHOPTA, OCBOCHHS
KOCMOCA, TMOJIYYCHHsI HOBBIX MAaTEPUAIOB C 3aJaHHBIMU CBOMCTBamMH. M3yueHue
(M3MKKM BHOCUT OCHOBHOH BKJaA B (OPMHPOBAHME €CTECTBEHHO-HAYYHOMH
KApTUHBI MUpa 00ydaromerocsi, B (pOpMUPOBAHUE YMEHUN MPUMEHITh HAyYHBIN
METOJI TO3HAHMSI TP BBITIOJIHEHUU UMH YYEOHBIX UCCIIECTOBAHMIA.

B ocHOBY Kypca ¢pu3uKkn Ha YPOBHE CpPEIHETO 001IEro 00pa3oBaHus MOJOKEH
PSL UAEH, KOTOPBIE MO>KHO PaCCMAaTPUBATh KaK MPUHLMIIBI €70 MOCTPOEHUS.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEH KypC SBISAETCSA JIOTHYECKH
3aBEPIIEHHBIM, OH COAEPKUT MATEPHAl U3 BCEX PA3aciioB (PU3WKH, BKIFOYACT KaK
BOMPOCHI KJTACCUYECKOM, TAK U COBPEMEHHOMN (PU3UKH.

Hoea zenwepanuzayuu. B COOTBETCTBUM C HEW Mmarepuan Kypca (U3MKU
o0beIMHEH BOKPYr (u3Mueckux Teopuwid. Beaymmm B Kypce  sBISETCS
(OpMUPOBAHKE MPEACTABICHUA O CTPYKTYPHBIX YPOBHSX MAaTEPUH, BEUIECTBE W
noJIe.

Hoea 2ymanumapusayuu. EE peanuzaums NPEANONaracT MCIOIb30BAHUE
TYMaHUTAPHOTO TNOTECHUOMANA (PU3NYECKOW HAyKH, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3nKK ¢ pa3BUTHEM OOWIIECTBA, a TAaKXKE C  MHPOBO33PECHUECKUMM,
HPABCTBEHHBIMHU M SKOJIOTMYECKUMH MPOOJIEMAMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc puzuku yriayOaéHHOTO YPOBHS
[pEAnoIaracT 3HakOMCTBO C IMIUPOKUM KPYIOM TEXHUYECKHUX U TEXHOJIOTHYECKUX
MPUIOKEHUN M3YYEHHBIX TeOpuid W 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YPOBHE OOIMX MPEACTABIICHUHA W COBPEMEHHBIC TEXHUYECKHE YCTPOMCTBA, W
TEXHOJIOTUH.

Hoea 3Ikonocusayuu peanusyercs TMOCPEICTBOM BBEACHUS DJIEMEHTOB
COJICPKAHUS, TOCBAIIEHHBIX JKOJOTMUYECKUM  MpoOJieMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbI C PA3BUTHUEM TEXHUKM W TEXHOJIOTUH, a Takke 0O0CYKICHHUS
npodsIeM pallMOHATILHOTO MPUPOAONOIB30BAHUS M HKOJIOTUYECKOI O€30MacHOCTH.



OcBoeHue cosepskaHusl TPOrpaMMbl 0 (PU3UKE JOJKHO OBITh MOCTPOECHO HA
OPUHIUIAX CUCTEMHO-ACITEIbHOCTHOTO noaxoaa. s pusuku peanuzaius 3Tux
OPUHIUIOB Oa3UPYETCs HA UCIOIB30BAHUM CaMOCTOSITETbHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JICUCTBYIOIIEro (pakTtopa ydeOHOro mpoiecca. /s yriyOn€HHOro
YPOBHS — OTO CHUCTEMA CAMOCTOSTEILHOTO YUYEHMYECKOT0 JKCIEPUMEHTA,
BKJTIOYAIOIIETO (PPOHTAIBHBIE YYEHMUYECKHE OMbBITHI MPU M3YyYEHUH HOBOTO
Marepuana, 1adopaTtopHbie padOThl U padOThl MpakTUKyMa. [1pyu 3TOM BO3MOMKHBI
JBa cnocoda peanu3annu (PU3HUECKOro NpakTUKyMa. B mepBoM ciyyae NpakTUKyM
npoBoauTcs b0 B KoHie 10 u 11 knaccoB, MO0 MOCAE MEPBOrO W BTOPOTO
MOJIyTOJIMiA B KOKIOM M3 3THX KJIaccoB. BTopoii cnocod — 3To mHTErpamus padot
NPAaKTUKyMa B CHCTEMY JIAOOPATOPHBIX padoT, KOTOPbIC MPOBOJATCS B MPOLECCE
u3ydyeHus pazaena (temul). [Ipm 3ToM mox paGoTamu MpakTUKyMa MOHUMACTCS
CaMOCTOSITEJIbHOE ~ MCCEAOBAHUE, KOTOPOE TMPOBOJAMTCS MO  PYKOBOJACTBY
CBEPHYTOr0, 0000IMERHOTO BUIA O€3 MOIArOBOH HHCTPYKIIUH.

B nporpaMve 1o (U3MKE CUCTEMA YYECHUYECKOTO OSKCIEPUMEHTA,
n1a0opaTOpHbIX paboOT W MPaKTUKyMa MPECTaBJICHA €IMHBIM MepeuHeM. BriOop
TEMATUKKU JJIsl 3TUX BUJIOB YUYECHMUYECKUX MPAKTHUECKUX PabOT OCYIIECTBISAETCS
y4aCcTHUKaMU 00Pa30BaTEILHOTO MPOIlecca UCXOAs U3 OCOOEHHOCTEH MOYpPOUHOrO
NJIAHUPOBAHMS W OCHaulcHWs kaOuHeta ¢usuku. [lpum 3ToM oOecneuymBaeTcs
OBJIaficHUE OOYYaIOIIMMHUCS YMEHUSIMU MPOBOJUTH MPSAMBIE M KOCBEHHBIC
U3MEPEHUs, MCCIEOBAHUS 3aBUCUMOCTEN (PU3NUECKUX BEIMYMH M IMOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbliioe BHUMaHKE YIENSIETCS PEUICHUIO PACUETHBIX U KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM ISl paCUETHBIX 3a7a4 IPUOPUTETOM SIBJISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
Y HESBHO 331aHHON (PU3NUECKON MOEIBIO, MO3BOJISIONINE MPUMEHSATH U3YUYEHHBIE
3aKOHBI ¥ 3aKOHOMEPHOCTH KakK M3 OJHOTO pazjieia Kypca, TaKk U HUHTErpUpysl
OpPUMEHEHHE 3HAaHWH W3 pa3HbIX paszfaenoB. s KayeCTBEHHBIX — 3ajad
OPUOPUTETOM SIBJISIFOTCS 3aaHusl HA OOBSCHEHUE/MPEACKA3aHUE MPOTCKAHMUSI
(U3MYECKUX SIBJIEHUI U MPOLECCOB B OKPY KAIOIICH >KM3HU, TPEOyIOmuUe BLIOOPA
($u3nvecKoit MOAEH JUI CUTYalluK TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootercrBun ¢ TpedoBanusimu @I'OC COO k MaTepUaTbHOTEXHUUYECKOMY
o0ecnevYeHno y4eOHOro mpouecca Kype GU3nKu yriiyOnéHHOro YPOBHsI HA YPOBHE
cpenHero o0mero o0pa3oBaHMs JOKEH M3y4daTbCs B YCIOBHAX MPEAMETHOIO
kabunera. B kaOuHere (Pu3nMku AOMKHO OBITh HEOOXOAMMOE JTAOOPaTOPHOE
0o0OpyJOBaHME Ui BBHIMOJHEHUS YKa3aHHBIX B MporpaMMe Mo  (pu3uKe
YUYECHUYECKUX OIBITOB, Ja0OpParopHBIX paboT M paboOT NPaKTHUKyMa, a TaKXKe
JEMOHCTPALIUOHHOE 000PYAOBAHHUE.



JleMOHCTpaMOHHOE  000pYy0BaHUE (OPMUPYETCS B  COOTBETCTBUM €
OPUHLKAIIOM MWHUMAJIBHOH JOCTaTOYHOCTH M O0ECleuMBacT MOCTAHOBKY
NEPEUUCIICHHBIX B MpOrpaMMme Mo (U3MKE KIHOYEBBIX JIEMOHCTpALMA AJis
UCCIICIOBAHHUS  M3Y4YacMbIX  SIBICHWM W MPOLECCOB, OMIOUPHYECKUX U
(PyHIAMEHTATBHBIX 3aKOHOB, HX TEXHUYECKUX TPHUMECHECHUH.

JlaGopaTtopHoe 00OpyJOBaHHWE [jIi YYEHUYECKUX MPAKTUYECKUX padoT
(opMuUpyeTCS B BUJAC TEMATUUYECKUX KOMIUIEKTOB M OOECIEUMBACTCA B PACUETE
OIHOTO KOMILJIEKTa Ha JByX oOOydaromuxcs. TemMaTuueckue KOMIUIEKTHI
Ja00paTOpHOro O0OPYJOBAaHUSL JODKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
WCMOJIb30BAHNU AQHAJIOTOBBIX M LM (PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
WU3MEPUTENIbHBIX CUCTEM B BHJIE LIM(PPOBBIX JTA0OPATOPUH.

OCHOBHBIMH LENSIMH M3y4YeHUsl (PU3MKM B 00IIEM OOpa30BaHUM SIBISIOTCS:
(OpPMUPOBAHKE MHTEPECA M CTPEMIICHUS OOYYAIOMIMXCS K HAYYHOMY H3YUCHHUIO
OPUPOJBI, PA3BUTUE HMX WHTEIUICKTYAIbHBIX W TBOPYECKUX CIIOCOOHOCTEH;
Pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJE O3HAHUS U (POPMHUPOBAHHE
MCCIIEIOBATENILCKOIO OTHOLICHUSI K OKPY>KAKOIUM SIBJICHHSIM; (DOPMHUPOBAHHE

HAYYHOTO MHPOBO33PECHHS KaK Pe3ysabTara U3y4eHHs OCHOB
CTPOCHMSI MaTepud M (YHIAMEHTAIBHBIX 3aKOHOB (DM3HMKH;, (POPMHPOBAHHE

YMEHHH OOBICHATH SBJICHUS C UCMOJBb30BAHUEM (PUBHUECKUAX
3HAHWI W HAy4YHbIX JOKA3aTeNbCTB, (DOPMHUPOBAHKME MPEACTABICHUI O POSU

(GU3UKK 1715 pa3BUTHSL IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA,

pa3BUTHE  TPEACTABICHMA O  BO3MOXKHBIX  cepax  Oynyuei
NpOPECCUOHATIBHON ~ IEATEILHOCTH, CBSA3aHHBIX C (PU3WUKON, TMOATOTOBKA K
JaJIbHEHIIEMY OOYUYEHUIO B 3TOM HaNpPaBJICHUM.

JlocTmkeHHE 3TUX LEeeil 00eCneunBacTCs PEMICHUEM CIICAYIOIIMX 3a7a4 B
MpoIECCe M3YUYEHUs] Kypca (PM3MKM HAa YPOBHE CPEAHEro 00mmIero oOpa3oBaHUS:
NpUOOPETEHNE CUCTEMBI 3HAHWH 00 O00muX (PU3HUYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpUAX,  BKJIOYAs  MEXAHUKY,  MOJIEKYJSPHYK  (PH3HKY,
ANEKTPOJANHAMUKY, KBAHTOBYIO (PU3UKY M 3JIEMEHTHI acTpOPHU3UKHK; (POPMHUPOBAHHE
YMEHHHA MPUMEHATh TEOPETUYECKUE 3HAHUS AJIs1 OOBACHEHUS (PUBNUYECKUX SIBIICHUH
B NPUPOJE W JUIsl MPHHATHS NPAKTUYECCKHX PEUICHHWIA B TMOBCEIHEBHOM >KU3HU,
OCBOEHUE CNOCOOOB PELICHHS PA3IMYHBIX 3314 C IBHO 3a/IaHHOM
(pU3AYECKOH MOJETBIO, 3a4a4, MOAPA3yMEBAKIIUX CAMOCTOSTEIIBHOE CO3JaHKE
(u3nUeCKO MOJENM, aJCKBAaTHOMW YCIOBUSM 3aJauyd, B TOM YHCIE 33]a4
WHXCHEPHOTO XapakTepa, MOHUMaHUE (PU3NYECKUX OCHOB W MPUHLUIOB ACHCTBHS
TEXHHUYECKUAX



YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB, MX BIUSHUS HA OKPYXKAKOUIYIO CPEAY;
OBJIAJICHUE METOJAMH CAMOCTOATEIBHOTO IJIAHUPOBAHUS W IPOBEICHUS
(U3AYECKUX OSKCINEPUMEHTOB, AaHalW3a W HMHTEpOpeTauuu  MHPOpMaALUH,
OMPEAETIEHUS] JOCTOBEPHOCTH TMOJYYEHHOIO PE3yJIbTaTa, CO3AAHUE YCIIOBUH IS
Pa3BUTHUSL YMEHUI TPOEKTHO-UCCIIEA0BATENBCKOM,
TBOPYECKOM EATEIIBHOCTH,

pa3BUTHE UHTEPECA K chepaM MPO(PECCHOHATIBHOM NEATENBHOCTH, CBSI3aHHOM
¢ (PMBUKOH.

B cooreerctBun ¢ tpedoBanusamu DPI'OC COO yriuyOnéHHbIA YPOBEHb
U3yuYeHHus ydeOHoro mnpeamera «®u3nka» Ha YPOBHE CPEAHEr0 OOLIEro
oOpasoBaHMsl BbIOMpacTCd OOYYArOUIMMMKCS, TMJIAHUPYIOUIMMH MPOAOKEHUE
00pa3oBaHusl 10 CIEUHAATBHOCTAM (PU3HKO-TEXHHYECKOTO MPOQUIISL.

Ha u3yuenune ¢pusuku (yriyOnéHHBIA YPOBEHB) HA YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoaurcs 340 vacoB: B 10 knacce — 170 gacoB (5 4acoB B HEAEINIO),
B 11 knacce — 170 yacoB (5 4aCOB B HENIENIO).

[Ipennaraemelii B mporpaMme Mo (U3MKE MEPEUYCHb JIAOOPATOPHBIX M
NPAKTUYECKUX PA0OT SABISETCS PEKOMEHIOBAHHBIM, YUYWTENb JEJNACT BBIOOD
npoBeacHUsT J1a00paTOPHbIX pabOT W ONBITOB € YYETOM WHAWBHAYAIBHBIX
0COOEHHOCTEM oOy4aromuxcs.



COIEPKAHUE OBYUYEHUA
10 KJIACC

Pasnen 1. HayuHblii MeTOX O3HAHUSI PUPOBIL.

duszuka — pyHaaMEeHTaNBHAs HAayKa O nmpupoae. HayuHslii MeTON MO3HAHUS U
METO/IbI KCCIENOBAHUS (PU3NUECKUX SBJICHUM.

OKCIIEpUMEHT W TEOpHUsl B Mpolecce No3HaHus npupodsl. HaOnmropaenue wm
SKCIEPUMEHT B (PU3HKE.

CrocoObl  M3MEpeHUs (PU3NYECKMX BEJIMYMH (AHAJIOTOBBIE W LU(POBBIE
U3MEPUTENTbHBIE MPUOOPHI, KOMITBIOTEPHBIE JATYNKOBBIE CUCTEMBI ).

[TorpemiHOCT  M3MEpPEeHUH  PU3NYECKMX  BEIMYMH  (A0CONIOTHAsA |
OTHOCUTEJIbHAS ).

MoaenupoBanue (pU3MUECKHUX SIBICHUH M MPOLIECCOB (MarepuaibHas TOYKa,
aOCOJIIOTHO TBEPIOE TENO, WACabHAs >KUJIKOCTb, WACAJIbHBIA Ta3, TOYCYHBIN
3apsan). 'mnore3a. GU3ndeckunii 3aK0H, TPAHULBI €M0 MPUMEHUMOCTH. Dr3nueckas
TEOPUSL.

Pone u mecto Pusnku B (GOPMUPOBAHWUM COBPEMEHHOW HAYYHON KApTHUHBI
MUpa, B TPAKTUYECKON ACATEIbHOCTH JIFOACH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomol, NPAKHIUKYM.

H3mepeHne cuiibl TOKA M HANPsOKEHUS B LEMM MOCTOSHHOTO TOKA MPHU
NOMOLIM AHATIOTOBBIX W HU(POBBIX U3MEPUTEIBHBIX MPHUOOPOB.

3HaKOMCTBO ¢ IMQPoBOoil naboparopueii mo ¢usuke. [IpuMepsl M3MepeHus
(PM3AYECKUX BETMYHMH TP MOMOIIU KOMITBIOTEPHBIX JATYHUKOB.

Paszpnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe arkeHre. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKECHHSI.
Cucrema orcuéra.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MarepHaJibHOM TOYKM, €ro MNPOCKLMH HA OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[lepemenieHne, CKOpPOCTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MAaTepPUAIBHOW TOYKH, WX IPOCKIMH HA OCU CUCTEMBI KOOPAMHAT.
Cno)keHHe MEPEMEILEHUI U CIIOKEHUE CKOPOCTEH.



PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE TBUKECHUE. 3aBUCUMOCTb
KOOP/AMHAT, CKOPOCTH, YCKOPEHUS M MYTH MATEPUATbHON TOUYKHU OT BPEMEHHU U UX
rpaduky.

CBoOoaHOE majcHHE. YCKOPEHWE CBOOOMHOTrO majacHus. JIBUKEHUE Tena,
OpOLIEHHOTO MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU WU
YCKOPEHUS MAaTePUAIbLHONW TOUKH OT BPEMEHU U UX TpapuKH.

KpuonuneiitHoe  aBwkeHue.  JIBIWDKEHME  MarepuajbHOH  TOUYKM MO
OKPYKHOCTH. YTJIOBas W JIMHEHHAs CKOpoCTh. [lepumon m yactora oOpameHus.
LleHTpOCTpEMUTENBHOE (HOPMAJIBHOE), KACATEIBHOE (TAHTCHIMAIBHOE) U TIOJTHOE
YCKOPEHUE MATEPUATTBHON TOUYKH.

TexHuueckue yCcTpoicTBa U TEXHOJIOTMYECKHUE MPOLIECCHI: CIIUAOMETP,

JIBUKEHUE CHApPSIOB, IEMHBIE,  LIECTEpPEHYATHIE U PEMEHHBIE
nepesayn, CKOPOCTHBIC TH(THI.
Hemoncmpauuu.

Mogenb CUCTEMBI OTCYETA, WUTKOCTPALMS KUHEMATUYECKUX XAPAKTEPUCTUK
JBUKCHUSL.

CnocoObl UCCIIETOBAHUS JIBUKEHUH.

Himroctpanus npeaenbHoro nepexoa i iBMEpPeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpazoBaHue NBMKEHHIA ¢ UCMTOJIB30BAHUEM MEXAHU3MOB,

[TageHue Ten B BO3AYXE U B PA3PEIKEHHOM ITPOCTPAHCTBE.

HaOntonenue nBuxkeHus Teia, OPOMIEHHOrO MOJA YIJIOM K FOPU30HTY U
TOPU3OHTAIBHO.

HanpasieHue CKOPOCTH MPU IBUKEHUU 11O OKPYIKHOCTH.

[TpeoOpa3oBanue yrioBOH CKOPOCTH B PEAYKTOPE.

CpaBHEHUE MYTEH, TPACKTOPUA, CKOPOCTEH IBUKEHUS OJJHOTO U TOTO KE
T€JIa B pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii ykcnepumenm, 1adbopamopnsie pabonl, NPAKMUKYM.

H3yueHne HEPABHOMEPHOTO JBUIKEHHS C LIEJIBIO ONMPEICIICHUST MTHOBEHHOM
CKOPOCTH.

H3MepeHue yCKOPEHHUs TTPU MPSIMOJIMHEHHOM PABHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTA TYTH OT BPEMEHHU TMPU PABHOYCKOPEHHOM
JBUKCHUH.

Usmepenne  yckopeHus ~— CBOOOAHOrO  maacHus  (PEKOMEHJOBAHO
UCIOJIb30BAaHUE U (PPOBOIA TabopaTopun ).

HUzyuenue  aBWKEHUS ~ Tejaa, OPOUIEHHOTO  TOPU30HTABHO.
[TpoBepka runoressbl 0 NPSAMON MPONOPLUHUOHAIIBHON 3aBUCUMOCTH MEXKIY
JAJTbHOCTBIO TOJIETA U HAYAJIBHOM CKOPOCTHEO TEJIA.



HzyyeHue nABWOKEHUA Tena MO OKPY)KHOCTH € MOCTOSHHON 10 MOAYIIO
CKOPOCTBIO.

HccenenoBanue 3aBUCMMOCTH MEPUO1a OOpAILEHUsT KOHUYECKOTO MAITHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.

Ilepseiii 3axkoH HeroroHa. HHepouaneHble cucteMmbl orcuéra. [IpuHImn
oTHOcUTeNbHOCTH ["anuines. HenHepumanbHble CUCTEMBI OTCYETA (OMPEIEIICHUE,
PUMEPHI ).

Macca tena. Cuna. [IpyHuumn cyneprno3uimum Cuil.

Bropoii 3akoH HproTOHA U1 MaT€pUaIbHON TOYKH.

Tperuii 3ak0H HbrOTOHA U MaTEPUATBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBUBAJIEHTHOCTb TI'DABUTALMOHHONW W
WHEPTHON MACCHL.

Cuna TsbKEeCTU. 3aBHCHMOCTh YCKOPEHHS CBOOOJHOrO MaJCHUs OT BBICOTHI
HaJ TMOBEPXHOCTHIO IJIAHETBI M OT Teorpauueckoil MMuUpoThl. JIBHXKEHUE
HEOECHBIX TEN U WX cyTHUKOB. 3akoHbl Kemepa. [lepas kocMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttena. Bec Tena, ABwKymerocs c
YCKOPEHUEM.

Cuna tpenms. Cyxoe Tpenue. Cuia TPEHHUS CKOJBXKEHUS W CUJla TPEHUS
nokost. Koadpduument Tpenms. Cuna CONMPOTHBICHUS TNPH JBHKECHUU TEla B
YKUJKOCTH WK Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO IBUYKCHHSI.

Hasnenue. ['mapocratnyeckoe nasienue. Cuma ApxuMena.

TEeXHUYECKUE YCTPOMCTBA M TEXHOJIOTMYECKUME MPOLECCHI: TOAIMITHUKY,
JBAYKEHUE UCKYCCTBEHHBIX CITYTHHUKOB.

Hemoncmpauuu.

HaGnronenne 1BuKEHMs TENT B MHEPUUAIBHBIX M HEMHEPLUUAIBHBIX CUCTEMAX
OoTCHUETA.

[IprHOMO OTHOCUTEITBHOCTH.

Kavyenune nByx UMIMHAPOB MM IWIAPOB Pa3HON MACChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLMATIBHOM CUCTEMBI OTCUETA.

CpaBHEHHME  PABHOACWCTBYIOIICH  MPUIOXKEHHBIX K  TEIy CUI €
MIPOU3BEICHUEM MACCHI TEJIA HA €70 YCKOPEHUE B MHEPLUUAIBHONW CUCTEME OTCUETA.

PaBeHCTBO CUII, BOZHUKAOIIMX B PE3YJIbTATE B3AUMOJCHCTBUS TEIL.

H3mepenue Mace no B3auMOACHCTBUIO.

HeBecoMoCTb.

Bec Tena nmpu yCKOPEHHOM NIOABEME U NTAZCHUM.

LleHTpOOE)KHBIE MEXAHU3MBI.

CpaBHEHHE CUJT TPEHUSI TTOKOS, KAYEHUS U CKOJIBKECHHSI.



Yuenuueckuii ykcnepumenm, 1adbopamopnsie pabonsl, NPAKMUKYM.

H3mepenne paBHOAECHCTBYIOIIEH CUII MPH ABM>KCHUM OPYCKa MO HAKIIOHHOW
TMIJIOCKOCTH.

[TpoBepka runoTe3sl O HE3aBUCMMOCTH BPEMEHM JIBHKEHUS Opycka 1o
HAKJIOHHOM ITOCKOCTH HA 3aJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCMMOCTH CWJI YOPYTOCTH, BOZHUKAKOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT Ux AcPHOPMALIHH.

H3yueHne NBUKECHMSI CUCTEMBI TEII, CBA3AHHBIX HUTHIO, MEPEKUHYTON Yepes3
JETKUA OJIOK.

HUzmepenune kodppuimeHTa TPEHUs MO BEIUYMHE YIJIOBOTO Kod(dduiimeHta
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrkeHust Opycka Mo HaAKJIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3((PUIMEHTOM TPEHUSI.

H3yueHune nBMKEHUS TPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxka meépoozo meia.

AOGcomoTHO TBEpAOE Teno. [TocTynarenbHOe H BpaIaTENBHOE TBHKEHHUE
TBEPAOrO Tes1a. MOMEHT CHJIIbI OTHOCUTENIBHO OCH BpAILEHUs. [11e40 ChibL
CnoskeHue CHIT, NPUIIOKEHHBIX K TBEPAOMY Teiy. LIEHTp TsokecTH Tena.

VYcnoBus paBHOBECHS TBEPAOTO TENA.

VYcToitunBoe, HEYCTOWUMBOE, O€3Pa3IMUYHOE PABHOBECHE.

TeXHUYECKUE YCTPOMCTBA M TEXHOJOTMYECKME IPOLECCH. KPOHLITEHH,
CTPOUTENBHBIA KPaH, PEIIETYATHIE KOHCTPYKLUH.

Hemoncmpauuu.

VY CIIoBUSL pABHOBECHSL.

Bu el paBHOBECHS.

Yuenuueckuii ykcnepumenm, 1adbopamopnsie pabonl, NPAKMUKYM.

HccnenoBanue ycimoBUM PABHOBECHS TBEPAOTO TENA, KMMEKOLIETO OCh
BpALLCHUS.

KoHcTpynpoBaHrue KPOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

H3yueHne yCTOWYMBOCTH TBEPAOTO TENA, AMEIOIIETO IUIOIAAb OTIOPHI.

Tema 4. 3axonvl coXpaHeHUusn 6 MEXAHUKE.

HNMnynbec MaTepruaibHONM TOYKH, CUCTEMBI MAaTEPUANIBHBIX TOUEK. LIeHTp Mace
CUCTEMBI MATEPUATIBHBIX TOYEK. Teopema O JBMXKEHUM LEHTPA MACC.

HMHy.]'IBC CHJIbI U KSMCHCHHUC UMITYJIbCA TCIA.

3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBUKECHUE.



MoOMEHT uMITyJbCa MarepuaabHONW TOYKH. [IpeacraBiieHre O COXpaHEHUH
MOMEHTA UMIYJIbCA B LEHTPAIIbHBIX MOJISX.

Pabora cuibl Ha MaloM W HA KOHEYHOM IMepemelncHuu. [ paduueckoe
npeaCTaBICHUE PabOTHI CUIIBI.

MOILIHOCTH CHJIBI.

Kunernueckas sHeprusi marepuanbHOH TO4Ykd. Teopema 00 H3MEHEHUH
KHHETHYECKON DHEPTUN MATEPUATIBHON TOYKH.

[ToreHManbHble W HENOTEHIMANBHBIE CWIBL. [lOoTeHIManbHas JHEPrus.
[ToTeHuManpHas >HEPrus ynpyro acpopMupoBaHHON NpykuHBbI. [loTeHIMaIbHAS
DHEpPrus Teila B OJHOPOAHOM TI'PaBUTALMOHHOM Iojie. [loTeHumabHas SHEPIrus
T€na B FPABUTALIMOHHOM I10JIE€ OJHOPOJHOIO mapa (BHYTPW M BHE 1apa). Bropas
KOCMHYECKAs CKOPOCTh. TpeThsi KOCMUYECKass CKOPOCTb.

CBs13b pPaOOTHI HEMOTEHIMAIBHBIX CHJI ¢ U3BMEHEHUEM MEXAHUUYECCKOW SHEPTUU
CUCTEMBI TEJI. 3aKOH COXPAHEHUSI MEXAHUYECKON SJHEPTUU.

YIpyrue u HEyIpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHyJUA s UACATBHOW SKUAKOCTH KAaK CIIEACTBUE 3aKOHA
COXPaHEHMSI MEXaHUYECKON JHEPIHUN.

TexHU4YecKre yCTPOMCTBA U TEXHOIOTMYECKUE MPOLIECCHI: ABUKEHHUE PAKET,
BOAOMET, KOMEP, NPYKMHHBIA MMHCTOJIET, TUPOCKON, (PUIypHOE KaTraHWE Ha
KOHBKaX.

Hemoncmpayuu.

3aKOH COXPaHEHUs UMITYJIbCA.

PeaktuBHOE ABMKEHHE.

H3mepeHnne MOIHOCTH CHJIBI.

H3MeHeHne SHEPrUK TENa MPH COBEPIIEHUHN PAOOTHI.

B3anmHbIe npeBpalieHus KWHETHYECKOW U TOTEHIMAIILHONW YHEPTUIA NTPH
JNENCTBUM HA TEIO CUJIBI TSHKECTH W CUIIBL YIIPYTOCTH.

CoxpaHeHHE SHEPTUU TPU CBOOOHOM NAJCHUH.

Yuenuueckuii sxcnepumenm, rabopamopusie padbomel, NPAKMUKYM.

H3mepenune uMiysbca Tena no TOPMO3HOMY MY TH.

H3mepeHune CUitbl TATH, CKOPOCTH MOJEIN SJIEKTPOMOOHIISE M1 MOLTHOCTH
CHJIBI TSTH.

CpaBHEHNE U3MEHEHMSI HIMITYJIBCA TEJIA C UMITYJIBCOM CHJIBI.

HccenenoBanue cCOXpaHeHUs UMITYJIbCA MPU YIIPYTOM B3aUMOJICHCTBUM.

H3MepeHne KWHETUYECKOH SHEPIUH TEa MO TOPMO3HOMY MY TH.

CpaBHEHME U3MEHEHHS TOTCHIMATIBHON SHEPIUH NPYKUHBI ¢ PAOOTON CHITBI
TPEHHSI.



Onpenenenne paboThl CHIBI TPEHMS MPU JABMKCHHH TeEla MO HAKIOHHOHN
IJIOCKOCTH.
Paszpnen 3. MouiekyasipHast pu3uKka 1 TEPMOAUHAMHKA.

Tema 1. OcHO8bl MONICKYNAPHO-KUHEMUYECKOU Meopull.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJIIPHO-KMHETHUECKOH Teopun (MKT), mx
onbiTHOE oOocHOBaHnue. Jluddysus. bpoyHoBckoe aBwkeHue. Xapaktep
JBWDKEHUST M B3aUMOJACHCTBUS YaCTULl BellecTBa. MOJAENM CTPOEHUS Ta3oB,
JKUAKOCTEH M TBEPABIX TEN W OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX
mojenei. Macca u  pasmepsl Mojekysl (aromoB). KonmuecTBO BelIeCTBA.
[ToctrostHHAas ABOTAIpO.

TennoBoe paBHOBecue. Temmneparypa u crnocoObl €€ m3mepenus. [llkana
temneparyp Llenbcus.

Mogenb uaeanbHOro ra3a B MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU: YaCTULIBI
ra3a JBMKYTCS XaOTUYECKH U HE B3AUMOJECHCTBYIOT APYT € APYTOM.

["azoBble 3akoHbl. YpaBHeHWe MenneneeBa—Knaneiipona. AOGcComOTHAs
temneparypa (mkana temneparyp KeneBuna). 3akon JlaneToHa. M3omponecchl B
UJCATBHOM Ta3e ¢ TOCTOSHHBIM KOJMYECTBOM  BemiecTBa. [ 'padumyeckoe
NPEICTaBICHUE U30ITPOLECCOB. H30TEPMA, U30X0pa, n300apa.

CBsi3b  MEXKIY JABJICHHMEM M CPEOHEH  KMHETMYECKOW  DHEPIrue
NOCTYNATEIbHOTO TEMJIOBOTO JBHXKEHUS MOJIEKYJ MICAIBHOIO ras3a (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETHUECKON TEOPHH UACATBHOTO rasa).

CBs13b a0CONKOTHOM TEMIIEPATYPHI TEPMOJANHAMUYECKOM CHCTEMBI CO CPEIHEN
KMHETUYECKOW SHEPTUEH MOCTYNATEIBHOIO TEMIOBOTO JIBH)KEHUS €€ YACTHLI.

TEeXHUYECKUE YCTPOMCTBA M TEXHOJNOTMYECKHE TMPOLIECCHI. TEPMOMETP,
OapoMeTp, MOJyYEHHE HAHOMATEPUAIIOB.

Hemoncmpayuu.

Mopenu IBHKEHUS YaCTULL BELECTBA.

Moaenb OpOyHOBCKOTO JBUKEHUSI.

Bueoponuk ¢ 3anuchro peaibHOro OpOyHOBCKOTO IBHYKEHUSI.

Juddy3us ;KUIKOCTE.

Mogens onwita LITepHa.

[IpuaTsKeHNE MOJIEKYIL.

Mopenu KpUCTATMYECKUX PEMIETOK.

HaGnronenue n nccnen0BaHue H30MpoLECCOB.

Yuenuueckuii 3xcnepumenm, 1a60pamopHsie padonvl, RPAKMUKYM.
HccnenoBanne Tmporiecca YCTAaHOBICHHS TEMJIOBOTO PABHOBECHS TPH

TEMI000MEHE MEXKY TOPAYE M XOJIOAHON BOJIOM.



H3yuyeHre W30TEPMUYECKOr0 NpoLecca (PEKOMEHIOBAHO HWCIOJb30BAHUE
uu(poBoii 1aboparopun).

HzyueHne M30XOPHOTO rnporuecca.

Hzyuenne n3o6apHoOro mnpouecca.

ITpoBepka ypaBHEHUS COCTOSHUSI.

Tema 2. Tepmoounamuxa. Tennogvle MauiuHol.

Tepmonunamuueckas (TJ]) cucrema. 3amaHue BHEUIHUX YCIOBUH IS
TEPMOJIMHAMUYECKON CUCTEMBL. BHEIIHUE U BHYTPEHHUE napameTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CHCTEMBI KAK CPEIHUEC 3HAYECHUSI BEJIMYWH, OMUCHIBAKOIINX
€€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawamo TtepmoamHaMuku. (CaMONpOM3BOJIBHAS — pellaKcanus
TEPMOMHAMUYECKON CUCTEMBI K TETIJIOBOMY PABHOBECHIO.

Mogens WACATBHOIO Tra3a B TEPMOAWHAMUKE — CUCTEMA YPaBHEHWM:
ypaBHeHue MeHnaeneesa—KnaneiipoHa M BbIp@KEHUE MJIsI BHYTPEHHEH JHEPIHH.
YenoBus MPUMEHUMOCTH 3TOM MOJEIW:. HU3Kas KOHLICHTPALMsl YAaCTHL], BBICOKHE
TEMIIEpaTypbl. BeIpakeHre U1l BHYTPEHHER SHEPruM OJHOATOMHOTO MACAIBHOTO
rasa.

KBazucrarnueckue u HECTATUYECKUAE MTPOLIECCHI.

DOnemeHTapHas padboTa B TEPMOAMHAMUKE. Borurcnenue paboTel o rpaduky
npouecca Ha pV-aguarpamme.

Teronepenaua  kak  cmoco®0  M3MEHEHHMs ~ BHYTPEHHEH  DHEPruu
TEPMOJMHAMMYECKOH  cucTeMbl 0Oe3  coBepuicHust  padotel.  KoHBeknus,
TEMIOMPOBOAHOCTD, H3JTyYCHHE.

KonuuectBo Ttemnmotel.  TennmoéMkocTh Tenma. YAelbHas W MOJSpHas
TEIUIOEMKOCTH BeELleCTBA. YpaBHeHHe Mailepa. YaenbHas Teniaora CropaHus
TormBa. Pacuér konmuuecTBa TEIIOTH Mpu Temonepenade. [lonstue 00
anuabaTHOM TpoLEecce.

IlepBelii  3aKOH TepMOAWHAMWUKUA. BHyTpeHHsAs sHeprusa. KoauyecTso
TEIIOTBI W pabdoTa KaK  Mepbl  M3MEHEHWS  BHYTPEHHEH  DHEPrUM
TEPMOJMHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMUKH [UIsi PABHOBECHBIX MMPOLIECCOB. YEpe3
3alaHHOEC PABHOBECHOE COCTOSIHUE TEPMOAMHAMHYECKON CHCTEMBI MPOXOIUT
€IVMHCTBEHHAs aguadaTta. AOCONOTHAS TeMIEpaTypa.

Bropoii 3akOH TEpMOJAMHAMUKH JJIi HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOKHO MEPEAaTh TEMIOTY OT 00JIEE XOJOAHOIO Tea K 0ojiee HarpeTomy 0e3
komrneHncamu (Kiaysuyc). HeoOpatuMocTh MPUPOIHBIX TPOLECCOB.

[TpuHumne! geictus TermioBbix Mamud. KIT/1.



Maxkcumainsnoe 3HaueHue KI1JI. [nkn Kapuo.

OKOJIOTHYECKUE ACIEKThl MCIOJb30BAHUS TCIUIOBBIX ABUTrareici. TemnoBoe
3arpsI3HCHUE OKPY>KAFOIIEH CPEBL.

TeXHUYECKUE YCTPONCTBA M TEXHOJOTHYECCKUE MPOLECCHI. XOJIOIUJIBLHUK,
KOHJIMIIMOHEDP, JW3CIbHBIM M KapOOpaTOPHBIA JABUrarelv, mnapoBas TypOWHA,
MOJYYCHUE CBCPXHU3KUX TEMIIEPATYP, YTWIA3AUMUS (TEIUIOBBIX» OTXOJ0B C
UCIOJIb30BAHUEM TEIJIOBOTO HACOCA, YTUIN3AIMS OMOOPraHUYECKOrO TOMINBA IS
BBIPA0OTKH «TEMJIOBOM» U SJIEKTPOSHEPrUU.

Hemoncmpauuu.

H3menenune Temmneparypsl py aauadaTHYeCKOM PaCIIUPEHUH.
BosznyiHoe Orauso.

CpaBHEHUE YACTBHBIX TEIUIOEMKOCTEN BEIIECTB.

CnocoObl N3BMEHEHMSI BHYTPEHHEH SHEPIUU.

Uccnenosanue aauadbaTHOro mporecca.

KoMIbroTepHBIE MOAETN TEMJIOBBIX ABUTATEICH.

Yuenuueckuii yxcnepumenm, rabopamoprusie padbomel, nNPAKMUKYM.

H3smepenue yaenbHOM TEMI0EMKOCTH.

HccenenoBanue npouecca OCTBIBAHUS BELIECTBA.

HccenenoBanue annabaTHOrO mpoLEcca.

H3yueHne B3aUMOCBS3M SHEPIUU MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUS U
TEMIIEPATYPbl KATICHUS KUIKOCTEN.

Tema 3. Acpecammnvle cocmoanus eéeujecmea. Pazoevle nepexoonl.

[TapooOpazoBanne W KOHJAcHCaIUs. McnmapeHue W KumneHue. Y AelibHas
TEII0Ta MApOOOPA30OBAHUSI.

HacebieHnnsie 51 HEHACHIIICHHBIE  TTapBl. KavecTBenHas
3aBUCUMOCTB TUIOTHOCTH M JABJICHHS HACBILUEHHOTO NIapa OT TEMIIEPATYPBbI, UX
HE3aBHCHMOCTB OT 00bEMA HACBIIIEHHOTO apa. 3aBUCUMOCTh TEMIIEPATY PbI
KUIEHUS OT JABJICHUS B YKUIAKOCTH.

BrnaxHocTh Bo3ayxa. AGCOMIOTHAS U OTHOCUTENIbHAS BIAYKHOCTb.

Teépnoe teno. Kpucrammueckue u amoppHbie Tena. AHU30TPONUS CBOWCTB
KpuctayuoB. [lmapneHne W KpucTaM3auus. Y JAENbHas TEIJIOTa IUIABJICHHS.
CyOnumarusi.

Hedopmanuu TBEpAOTrO Tena. Pactsokenue u cxxkarue. Casur. Moayies FOHra.
[Tpenen ynpyrux aedpopmaruii.

TemnoBoe paclMpeHne KUAKOCTER W TBEPIABIX TeN, 00BEMHOE W JIMHEHHOE
paciupeHre. AHTAPMOHHM3M TETUIOBBIX KOJIEOAHUI 4acTUIl BENIECTBA KAK MPUYHAHA
TEIJIOBOTO PACHIMPEHUS TEN (HA KAUECTBEHHOM YPOBHE).



[TpeoOpazoBanue 3HEpruu B (Pa30BbIX NEPEXOAX.

YpaBHeHuE TEMI0BOro OajgaHca.

[ToBepxHocTHOE HaTsbKeHHE. KO3((UUIMEHT MOBEPXHOCTHOTO HATSXKEHUS.
Kanunnspuele spienus. /JapneHue moa MCKpUBIEHHONH MOBEPXHOCTHIO YKAIKOCTH.
®opmyna Jlamnaca.

TexHHUYECKnE YCTPOWCTBA M TEXHOJIOTMYECKHE TPOLECCHl.  SKUIKHE
KPUCTAJIJIbI, COBPEMEHHBIE MATEPHAIBIL.

Hemoncmpauuu.

TennoBoe paciIupeHue.

CBo#iCTBa HACBILIICHHBIX TAPOB.

Kunenue. Kunenue npu noHWKEHHOM JABJICHUN.

H3MepeHune Cuitbl MOBEPXHOCTHOTO HATSHKCHUS.

OnBITHl ¢ MBUTBHBIMH MIEHKAMU.

CmaumnBaHue.

KanunnsipHele sBieHUs.

Monenu HEHbFOTOHOBCKOM SKUIAKOCTH.

CnocoObl U3MEPEHUS BIAYKHOCTH.

HccnenoBanue HarpeBaHusl U MJIABJICHUST KPUCTAJIMYECKOTO BELIECTRA.

Buael nedpopmanmid.

HaOmtonenue manbix aedopmanuii.

Yuenuueckuii 3xcnepumenm, nabopamopusie padomol, NPAKMUKYM.

H3yyeHune 3ak0OHOMEPHOCTEN UCTTAPEHUS JKUAKOCTEN.

H3mepenune yaenbHOR TEMI0ThI MJIaBICHHS JIbA.

H3yyeHne CBONCTB HACKIIIEHHBIX TapOB.

H3mepenne abCOMOTHOM BIAYKHOCTH BO3/yXa M OLICHKA MACChl TapoOB B
MOMEILEHUH.

H3mepenne ko3 PpPuireHTa moOBEPXHOCTHOTO HATSXKEHUSI.

Hsmepenne moayns FOnra.

HccnenoBanue 3aBucumoctd  aeopManmm  pe3nMHOBOro  obOpasma  oT
NPUWIOKEHHOW K HEMY CHJIBL

Pa3znen 4. DinexkTpoanHaMuKa.

Tema 1. dnekmpuueckoe noe.

OnekTpu3anus TeJl U €€ NPOSBICHUS. ONEeKTpUueckuid 3apsa. JlBa Buaa
AICKTPUYECCKUX  3apsfoB. [IpOBOAHWKK, JUAJICKTPUKA W TOJYIPOBOTHUKH.
ONEMEHTAPHBIA DJICKTPUYCCKUI  3apsa. 3aKOH COXPAHCHUS DJEKTPUUYECKOTO
3apsna.

Bzanmoneiicteue 3apsanoB. Toueunbie 3apsabl. 3akoH KyoHna.



Dnekrpuyeckoe nosue. Ero neicTBue Ha dJIEKTPUIECCKUE 3aPsIbL.

Hanpsok€HHOCTE  aniekTpuyeckoro  nonst.  [IpoOneid  3apsa.  JIuaum
HaNPSHKEHHOCTH SJIEKTPUUYECKOTO T0J1s1. OTHOPOAHOE BNEKTPUUECKOE TTOJIE.

[ToTeHIMAITBHOCTE  BIEKTPOCTATUYECKOrO NOJIA. Pa3sHOCTE MOTEHIMATIOB W
HanpsbkeHue. lloTeHnnanbHas BSHEpPrus 3apsaa B JIEKTPOCTATUYECKOM TIOJIE.
[ToTeHman 3MeKTPOCTATUUECKOrO mojs. CBsi3b HAMPSHKEHHOCTH TOJS U PA3HOCTH
NOTCHUMAJIOB ISl DJIEKTPOCTAaTUYECKOrO0 Mojis (KaKk OJHOPOAHOrO, TaK W
HEOJHOPOAHOIO).

[TpuHUMD Cynepno3uU SIEKTPUUECKUX TIOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMEpHO 3apsbkeHHOH cdephl. [lone
PaBHOMEPHO 3apsHKEHHOro mo o0béMy mapa. [loje paBHOMEPHO 3apsHKEHHOMU
OECKOHEUHOW TUIOCKOCTH. KapTWHBI JIMHWH HaANpsHKEHHOCTUM 3THX TMOJNEH U
OKBUMOTEHIMAIBHBIX TOBEPXHOCTEN.

IIpOBOIHUKY B BJIEKTPOCTATUYECKOM I10JIE. Y CIIOBHE PABHOBECHS 3aPsIIOB.

JIMDNEKTPUKKH B DJIEKTPOCTATUYECKOM  TIOJIE. JluonekTpuyeckas
IIPOHUIIAEMOCTh BELIECTBA.

Konpencarop. DneKTpOEMKOCTh KOHJIEHCATOPA. DJNEKTPOEMKOCTh IIOCKOTO
KOHJIEHCaTOopa.

[TapannensHoe coeAMHEHNE KOHIEHCATOPOB. [locienoBarebHOE COEAUHEHNE
KOHJIEHCATOPOB.

DHEprus 3apsLKEHHOTO KOHIEHCATOPA.

JIBIDKEHUE 3apsHKEHHONM YaCTULIBI B OTHOPOJIHOM DIIEKTPAYECKOM TTOJIE.

TexHn4YecKne yCTpoicTBa U TEXHOJIOTMYECKHE TTPOLIECCHI: JJIEKTPOCKOTI,
ANEKTPOMETP, SJIEKTPOCTATUYECKAS 3AIINTA, 3a3€MJIEHUE HIIEKTPOITPUOOPOB,
KOHJIEHCcaTopkl, renepatop Ban ne ['paada.

Hemoncmpauuu.

YCeTpoiicTBO M MPUHLIMI AEHCTBHS DJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSHKEHHBIX TAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSHKEHHBIX TUTACTHH.

Mogaenb anekTpocTatnueckoro reeparopa (Ban ae I'paada).

[IpOBOIHUKH B DIEKTPAYECKOM TIOJIE.

DJIEKTPOCTATHYECKAS 3alUTA.

YCTpORCTBO U ACHCTBUE KOHAECHCATOPA MOCTOSTHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTD  JJIEKTPOEMKOCTH IJIOCKOTO KOHJAEHCAropa OT IUIOLIAAU
IJTACTUH, PACCTOSHUS MEKAY HAMU U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHEPrus 3JIEKTPAYECKOTO OIS 3aPSHKEHHOTO KOHIEHCATOPA.

3apsaKa v pa3psaka KOHICHCATOPa Yepe3 PE3UCTOP.



Yuenuueckuii 3xcnepumenm, 1a60opamopHsie padonvl, RPAKMUKYM.
OreHKa CHIT B3aUMOIEHCTBHS 3apSHKEHHBIX TEIT.

HaGnronenne npeBpalicHus 3HEPTUU 3apsHKEHHOTO KOHACHCATOPA B SHEPTUIO
M3IIyYECHHS CBETOAMOMA.

H3yyenune npoTekaHus TOKa B LENH, COACPIKALLEN KOHACHCATOP.

Pacnpenenenue pa3HOCTH MOTEHLUAJIOB (HampsHKEHMS ) npu
MOCJIEIOBATEIBHOM COECIMHEHUN KOHIAEHCATOPOB.

HccenenoBanue pa3psiia KOHAECHCATOPA YEPE3 PEUCTOP.

Tema 2. IlocmoaHHbL 31eKMPUYECKUI MOK.

Cuna Toka. [1ocTOsIHHBIN TOK.

YenoBus CylmIeCTBOBAaHUS MOCTOSHHOTO 3JEKTPUUYECKOrO TOKA. MCTOYHHMKH
toka. Hanpsbxenue U n DJ1C &.

3akon Oma JJid y4acTKa ey,

DNEKTPUYECKOE CONMPOTUBIIEHUE. 3ABUCUMOCTh CONPOTUBIIEHUS OTHOPOIHOTO
MPOBOJHMKA OT €ro JUIMHBI M IUJIOAAM TONEPEYHOI0 CEYCHMS. Y IECNBHOE
CONPOTUBIIEHUE BELIECTBA.

[TocnenoBarensHOE, MAPALIETBHOE, CMELIAHHOE COCAMHEHUE MPOBOIHUKOB.
Pacuér pa3zBeTBNEHHBIX d1eKkTprudeckux neneil. [Tpasuna Kupxroda.

Pabora snekrpuyeckoro Toka. 3akoH [xoyns—JIeHna.

MOIIHOCTh 3IEKTPUYECKOTO TOKA. TenmoBas MOIIHOCTh, BBIACIAEMAs Ha
PE3UCTOPE.

O/JIC m BHYTpEHHEE CONMPOTUBIECHUE MCTOYHUKA TOKA. 3akOH Oma mms
NOJIHOM (3aMKHYTOM ) 3JIEKTpUYECKON enu. MOIIHOCTh HCTOYHUKA TOKA.
Kopotkoe 3aMbIKaHueE.

KonzaeHcarop B ienu NOCTOAHHOTO TOKA.

TEeXHUUECKUE YCTPOHCTBA M TEXHOJIOTMYECKUE MPOLECCHL aMIEPMETP,
BOJIETMETP, PEOCTAT, CUETUUK HJICKTPUICCKON SHEPTHM.

Hemoncmpauuu.

H3MmepeHne CHITBI TOKA U HAMTPSDKCHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAMPSDKEHUS I PE3UCTOPA,
JIAMITbl HAKQJIMBAHMS U CBETOANOA.

3aBUCUMOCTH COMPOTUBIICHUS TUJIUHIPUYCCKAX MTPOBOAHUKOB OT JJIMHBI,
IJIOIIA/IH TMOTEPEYHOr0 CEUCHUS U MaTEpraIa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MMOCTOSHHOM
HAIPSDKCHUH.

[Tpsimoe mzmepenune JIC. KopoTkoe 3aMbIKaHUE TATBBAHWUYECKOTO JIEMEHTA
Y OIICHKA BHYTPEHHETO COMPOTUBIICHHUS.



CriocoObl coeTMHEHUS] ICTOYHHUKOB TOKa, 3J1C Oartapei.
HccenenoBanne pa3HOCTH NMOTEHIUAIOB MEKIY MOTKOCAMHA UCTOYHHKA TOKA OT
CHWJIBI TOKA B LICTIH.

Yuenuueckuii 3xcnepumenm, 1a60pamopHsle padonvl, RPAKMUKYM.
HccnenoBanne cMEMIAHHOTO COCTMHEHHSI PE3UCTOPOB.

H3mepenue yaenbHoro COnpoTUBIIEHHAS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTM CWJIBL TOKA OT HANPSDKCHHUS Ui JIAMITBL
HaKaJIMBaHMS.

YBenMueHUE Npeeia U3MEPEHHS aMITIEPMETPa (BOJIBTMETPA).

Hsmepenune 5/1C 1 BHYTPEHHETO COMPOTUBIIEHHS NICTOYHHUKA TOKA.

Hccnenosanue 3asucuMoct DJ1C ralbBaHMYECKOrO dJIEMEHTA OT BPEMEHHM
PU KOPOTKOM 3aMBIKAHUH.

HccenenoBanue pa3HOCTH MOTEHIMATIOB MEKY TOTOCAMHA UCTOYHUKA TOKA OT
CHUJIBI TOKA B LIETIH.

HccenenoBanue 3aBUCUMOCTHU TOJIE3HOW MOIIHOCTH MCTOYHMKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku ¢ pa3auunsix cpeoax.

ONEKTpUYeCKass NPOBOJMMOCTb  PA3JIMYHBIX  BELIECTB.  DJIEKTPOHHAA
MPOBOJMMOCTE TBEPABIX METALIOB. 3aBUCUMOCTbH CONPOTHUBIICHUS METALIOB OT
TeMreparypbl. CBEpXIPOBOAUMOCTb.

DNEKTPUUYECKUH TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX MTYyYKOB.

[TomynpoBOAHUKH. CoOcTBeHHAs 51 [pUMeCcHas IIPOBOAUMOCTH
NOJIyPOBOIHUKOB. CBOMCTBA p—-niepexoa. [1omynpoBOAHUKOBEIE MPUOOPHI.

DNEKTPUYECKUNA TOK B DJIEKTPOJUTAX. OJIEKTPOJIATUUYECKAS JUCCOLMALIMS.
OJeKTposn3. 3akoHbl Dapanes s SNEKTPOJIN3A.

OJICKTPUYECKA TOK B rasax. CamMOCTOSATEIbHBIA M HECAMOCTOSTEIbHBIN
paspsn. PaznuyHele TUIBI CAMOCTOSATENBHOrO paspsaaa. Monaus. [lnazma.

TeXHUYECKUE YCTPOMCTBA M MPAKTHYECKOE NPUMEHEHME: Ta30pa3psiaHbIE
JaMIbl, 3JEKTPOHHO-Iy4YeBass TpPyOKa, MOIYMPOBOJHUKOBBIE MPUOOPHL: OO,
TPaH3UCTOP, POTOANOMA, CBETOINO/, TAJIbBAHUKA, paMHUPOBAHUE MEIU, BHITIJIABKA
ATFOMUHHMS, STICKTPOHHAs MUKPOCKOTIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COMPOTUBIICHUS METAUIOB OT TEMIIEPATYPHI.

[TpoOBOAMMOCTB 3NEKTPOIUTOB.

3aKoHsl dnekTposm3a dapanes.

HckpoBoii paspsa U MPpOBOAMMOCTD BO31yXa.

CpaBHEHHE MPOBOAUMOCTH METAUIOB U MOJYIPOBOAHUKOB.



OAHOCTOPOHHSISI MPOBOAUMOCTD AMO/A.

Yuenuueckuii 3xcnepumenm, 1adopamopHsie padomol, NPAKMUKYM.

HaOntonenue anexkrponusa.

H3mMepenue 3apsaa 0IHOBAJIEHTHOTO MOHA.

HccrnenoBanue  3aBUCMMOCTH  COMPOTHUBJICHUS.  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIEPHOM XapaKTEPUCTHKH TUO/A.

DU3HYeCKHil NPAKTHKYM.

CriocoObl M3MepeHUst (PU3NUYECCKUX BETMYHH C UCIOJIb30BAHUEM AHAIOTOBBIX
U IU(PPOBBIX M3MEPUTEIIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJTIOTHBIE U OTHOCUTEIIbHBIEC MOTPEMIHOCTH U3MEPEHUH (DU3NYECKUX BEJINYMH.
OneHka rpasul NOTPEMIHOCTER.

[IpoBeneHne  KOCBEHHBIX  M3MEPEHUNA, MCCICIOBAHWUNA  3aBUCUMOCTEH
(PM3AYECKUX BEIWYMH, MPOBEPKA MNPEUIOKEHHBIX TUMOTE3 (BBIOOP M3 pador,
OMHCAHHBIX B  TEMATHMYECKHX  pasfeiiax «YUECHUYECKHH  DSKCIEPHUMEHT,
1a00paTopHbIE padOTHL, MTPAKTUKYM) ).

MexnpeamMeTHbie CBSI3H.

M3yuenne Kkypca Qu3ukm yriyOnénHoro ypoBHa B 10 kjacce
OCYILECTBISETCS C YUETOM COACPKATEIBHBIX MEKIPEAMETHBIX CBA3EH ¢ Kypcamu
MaTEMATHKH, OMOJIOTUN, XUMUU, Teorpaduu U TEXHOJIOTHH.

Mejcnpeomemnsie noHAMUA, C6AZAHHbIE C U3YUEHUEM MEMO008 HAYUHO20
NO3HAHUA: SBICHHUE, HAYUYHbIH (akT, runore3a, Ppu3nMyeckas BEIWYMHA, 3aKOH,
TeOpusi, HAOMIOJEHUE, SKCICPUMEHT, MOJICIMPOBAHUE, MOJENb, HW3MEPEHUE,
NOTPEIIHOCTA U3MEPEHH, N3MEPUTENIBHBIE MPUOOPHI, HU(PPOBast Tad0paTOPHsL.

Mamemamuka: peEUICHUE CHCTEMbl ypaBHCHWW. JluHeilHas QyHKOMs,
napadona, runepdona, ux rpa@uku U cBoicTBa. TPUrOHOMETPUUYECKUE (PYHKIUN:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIAECTBO.
BekTopel 1 uX MPOEKUMK HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB.

Bbuonozua: Mmexannveckoe NBMKCHHUE B KMBOW mpupoae, auddys3us, ocMoc,
TEMIOOOMEH >KMBBIX OPraHW3MOB, TEIJIOBOE 3arps3HEHHME OKPYXKArOUICH Cpensbl,
yTHAW3anus OWOOPraHMYECKOr0 TOIJIMBA JJIs  BBIPAOOTKH  «TEMJIOBOH» H
ANEKTPOIHEPTHH, MOBEPXHOCTHOE HATSKEHUE U KANTMJUIIPHBIC SBJIEHUS B PUPOJE,
ANIEKTPHYECKUE SIBJICHHS B )KUBOM MPUPOJE.

Xumua: DUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYIL,
MOJIb BEIIECTBA, MOJSPHAs Macca, NOJYYEHUE HAHOMATEPHATIOB, TEIJIOBBIC
CBOMCTBA TBEPABIX TEN, KUAKOCTEH M ra30B, KUJIKAE KPUCTAILIBL, SJIEKTPUUYECCKHUE



CBOMCTBA MCTAJUIOB, JJICKTPOJIIMTHYCCKAA JUCCOIHMALNA, I'aJIbBAHUKA, DJICKTPOHHAA
MHKPOCKOIIHA.

T'eozpagpusa: BnaXHOCTH BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE NBHKEHWI C MCIOIB30BAHUEM MEXAHWU3MOB,
YU4ET CYXOr0 M SKHJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIIHMH
(KPOHIITEHH, peméTyaThle KOHCTPYKIIMM), MCIOJIB30BAHUE 3aKOHOB COXPAHEHUS
MEXAHUKU B TEXHHUKE (TMPOCKOMN, BOJOMET W JAPYTUE), ABUTaTeib BHYTPEHHETO
Cropanus, napopas TypOuHa, OBITOBOH XONOIMIBHHUK, KOHIWIUOHEP, TEXHOJOTUI
MOJIYYEHUS] COBPEMEHHBIX MATEPUATIOB, B TOM YHKCIE HAHOMATEpUAOB, U
HAHOTEXHOJIOTUH, JJICKTPOCTATAYECKAs 3alIUTA, 3a3€MJIEHHE JJIEKTPONPUOOPOB,
ra3opa3psaHbIE JIAMIIBL, MOJYTPOBOIHUKOBBIE MPUOOPHI, TaJIbBAHUKA.

11 KNTIACC

Pa3znen 4. DnexkTpoanHaMuka.

Tema 4. Macnumnoe noe.

B3auMOeiicTBUE TOCTOSHHBIX MAarHATOB M NPOBOJHUKOB C  TOKOM.
MarnuTtHoe mnoje. BekTop MarHuTHOM WHAYKUMW. [IpuHOUMI cynepno3unuu
MAarHUTHBIX TIOJIEH. JINHUM MarHUTHOM MHAYKLUH.

MarauTHO€e 1oJie TPOBOJHMKA C TOKOM (IPSAMOrO MPOBOJHUKA, KATYIIKH W
KpPyroBoro BuTka). OnelT Jpcreaa.

Cuna Amrniepa, €€ HanpaBJIECHUE U MOTYJIb.

Cuna JlopeHua, €€ HanpaBiIeHue U MOAYJIb. J{BMOKEHUE 3aPSPKEHHON YaCTULIBI
B OJIHOPOJHOM MarHuTHOM moJie. Pabota cunel JlopeHua.

MarauTHOE NoJIe B BEHIECCTBE. q)eppOMaFHeTI/IKI/I, Inapa- 1 ftmaMardaCTuKH.
TexHu4deckmne YCTpOﬁCTBa N TCXHOJOIMYCCKHUC MPOLCCChHL. INPHUMCHCHHC

MOCTOSIHHBIX MAarHUTOB, AJIEKTPOMATrHUTOB, TECTEP-MYJILTAMETD,
AIEKTPOABUrATENDL SIKOOU, YCKOPUTEN 3JIEMEHTAPHBIX YACTHIL,
Hemoncmpauuu.

KaptyHa JMHMEA  HAHAYKOWWA  MArHUTHOIO — TOJIL  IOJIOCOBOIO W
MOJAKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapruHa nuHuii MarHUTHOM MHAYKIUK TOJIA JUTMHHOTO NIPSAMOIO MPOBOAHUKA
Y 3aMKHYTOI'0 KOJIBLIEBOI'O MPOBOAHUKA, KATYIIKHA C TOKOM.

BzanmopeicTere 1BYX NPOBOJAHUKOB C TOKOM.

Cua Amnepa.

JeiictBue cuiel JIopeHIia Ha HOHBI AIIEKTPOJIUTA.

HaGnroneHne NB>KEHUS TyUYKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.



[TpuHImn JOEUCTBHS BIEKTPOU3IMEPUTEIIBHOTO npudopa
MAarHUTOSJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii ykcnepumenm, 1adbopamopnsie pabonl, NPAKMUKYM.

HccenenoBanue MarHUTHOTO TOJIS TOCTOSIHHBIX MArHUTOB.

HccnenoBanue CBOWCTB (hEPPOMArHETUKOB.

HccenenoBanue AeHCTBUS TOCTOSHHOIO MarHUTa HA PAMKY € TOKOM.

Hsmepenue cuiibl Amnepa.

H3yueHne 3aBUCMMOCTH CHJIBI AMTIEPA OT CUJIBI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHMSI CAJIBI AMITEPA.

Tema 5. dnekmpoMazHUMHAA UHOYKUUA.

SIBrieHnE ANEKTPOMArHUTHON MHAYKIMH. [[0TOK BEKTOpa MArHUTHOM
uHayKoun. D/1C nHAyKUMA. 3aKOH 3JIEKTPOMAarHUTHOW MHAYKumu Dapanes.
BuxpeBoe aniekrpuueckoe nosne. Toku Oyko.

O/J1C vHAYKIMHA B TPOBOAHUKE, ABUIKYILEMCS B OJTHOPOJHOM MarHUTHOM
TOJIE.

IIpasuino Jlenua.

HunykTtuBHOCTB. Karyilika THAYKTUBHOCTH B LETIH MTOCTOSIHHOTO TOKA.
SBnenune camonHayknuu. 3/1C caMOMHAYKIUH.

DHEPrusi MArHUTHOTO MO KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TEeXHUYECKUE YCTPOWCTBA M TEXHOJOTMYECKHAE MMPOLECCHI MHAYKLIMOHHAS
M€Yb, COJICHOU/, 3aIMTA OT JICKTPU3ALMH TEN MPU JBUKEHUU B MATHUTHOM II0JIE
3eMIIH.

Hemoncmpauuu.
HaOntonenue siBneHus 3IeKTPOMarHUTHOM MHTYKIIHAH.

Hccneposanue 3asucumoctd OJIC HMHAYKIMM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.

IIpasuno Jlenua.

[TasieHre MarauTa B aIFlOMUHUACBOM (MEHOM) TpyOe.

SIBlieHrE CAMOWH Y KLIHH.

Hccnenosanue 3asucumoctd O/1C caMOMHAYKIMHA OT CKOPOCTH M3MEHEHUS
CHUJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, rabopamopusie padomesl, nNPAKMUKYM.

HccenenoBanue sBNEHU dJIEKTPOMArHATHON UHAYKLUH.

OnpeneneHne MHAYKIUA BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sBIEHUS CAaMOMHIAYKLIUH.

COopka MOIENH SNEKTPOMArHUTHOTO TEHEPATOPA.



Paszpnen S. KosieOanusi 1 BOJIHBIL.

Tema 1. Mexanuueckue Koiebanus.

KonebarenwsHas cucrema. CBoOOAHBIE KONEOAHNS.

["apmonnueckue koneOanus. KuHeMarnueckoe W AMHAMHYECKOE OMHUCAHUE.
OHEPreTUYECKOe OMUCAHUE (3aKOH COXPAHEHMSI MEXAHMUYECKOH sHepruu). BeiBog
JUHAMHYECKOTO OMKMCAHUS FAPMOHUYECKMX KOJIEOAHUH U3 MX SHEPreTHUECKOrO U
KMHEMATUYECKOTO OMMCAHMSI.

Ammutyga u (aza koneGanuil. CBs3b aMITUTYIbl KOJIEOAHUH HMCXOIHOM
BEJIMUMHBI C aMIUIATY AAMHU KOJIeOaHui €€ CKOPOCTH U YCKOPEHHUSL.

[Tepuon w wactora koneOGanwid. [lepron Manbix CBOOOJHBIX KoOJieOaHWA
MaTEMaTHUeCKOro MastHuka. llepuox cBOOOAHBIX KOJMEOAHWN MPYKUHHOTO
MasiTHUKA.

[TonsiTre 0 3aTyxaromMx KoacOanusX. BelHyKIeHHbIE KoneOanus. Pe3oHaHC.
Pe3onaHcHas kpuBas. BiusiHue 3aTyxaHus Ha BUJ PE30HAHCHOW KPUBOHA.
ABTOKOJIEOaHUS.

TeXHUYECKNE YCTPOHCTBA W TEXHOJOTHYECKUE MPOLECCH: METPOHOM, YaChl,
KAQUeJH, MY3bIKAJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch K0neOaTENbHOTO IBHKEHUS.

HabGnroneHne HE3aBUCMMOCTH TIEPUOAA MAJIBIX KOJIeOaHWi rpy3a Ha HATH OT
AMIUTATY JIbI.

Hccenenoranue 3aTyxaronmx KoueOaHWii 1 3aBUCUMOCTH MEPUoa CBOOOHBIX
KOoJeOaHui OT COMTPOTUBIICHHSI.

HccnenoBanue kosicbaHWii rpy3a Ha MAaCCHUBHOW MPYXHHE C ULENBIO
(opMUPOBAHUS IPEACTABICHUIA 00 UACATBHOW MOJIEIH MPY>KUHHOTO MATHUKA.

3aKOH COXPAHEHHsI SHEPTUU NIPU KOJICOAHUSIX I'Py3a Ha MPY>KUHE.

HccenenoBanue BEIHYKICHHBIX KOJIEOaHMIA.

HaOntonenue pe3onanca.

Yuenuueckuii ykcnepumenm, 1adbopamopnsie pabonl, NPAKMUKYM.

HU3mepenne neproga CBOOOAHBIX KOJICOAHWH HHUTSHOTO W TPYKHMHHOTO
MasITHUKOB.

HzyueHne 3aKOHOB IBHXKCHHUSI TEJA B XOJI€ KOJICOAHH Ha yIPYroM MoBECE.

H3yueHne IBMKEHHS HUTSHOTO MasiTHUKA.

[TpeoOpazoBaHKe SHEPTUU B MPY>KUHHOM MASTHHUKE.

Hccnenoranue yObIBaHHS aMITIMTY bl 3aTyXatONIMX KOICOaHUH.

HccenenoBanue BEIHYKICHHBIX KOJICOaHMIA.

Tema 2. dnekmpomazHumnbsle Koaebanus.



Konebarenbublii  KOHTYP. CBOOOJHBIC DJICKTPOMArHUTHBIE KoJicOaHUs B
UJCATbHOM Kosie0aTesibHOM KoHType. Dopmyna Tomcona. CBsi3b aMITIMTYbI
3apsaa KOHAEHCATOpa ¢ aMIUIMTYAO0H CHITbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXPAHCHHUSI SHEPTUU B UICATBHOM KOJIEOATETbHOM KOHTYPE.

3aryxaroume 3JIEKTPOMATrHATHBIC KOJIcOaHUsl. Brinyx/1cHHBIC
ANEKTPOMArHUTHBIE KOJEOAHNUS.

[lepemenHblli  TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIMTYIHOE H
JNCHCTBYIOIIEE 3HAYECHUE CHJIbI TOKA M HANPSDKEHUS TPU Pa3IMyHON (opme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHHM.

CHHYCOMJAIBHBIA MEPEMEHHBIA TOK. Pe3ucTop, KOHAEHCATOP M KaTyllkKa
WHIYKTUBHOCTH B LEMH CHHYCOMJAIBHOIO NMEPEMEHHOIO TOKA. PE30HAHC TOKOB.
Pe3oHaHC HaNpsKeHU.

Uneanbubiii  Tpancopmarop. IIpom3BoacTBo, mepegaya W NOTPeOIEHUE
DJIEKTPUUYECKON DHEPIUH.

OKOJIOTUYECKHE PUCKH TPHA TMPOM3BOJACTBE BIEKTposHEprun. KymbTypa
WCIOJIb30BaHUS JJIEKTPOSHEPTUN B TIOBCETHEBHOM JKU3HU.

TexXHUUECKNE YCTPOMCTBA M TEXHOJOTUYECKUE MPOLECCHL SIEKTPHYCCKUAN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUM 3JIEKTPOIEpe1ay.

Hemoncmpayuu.

CBOOOAHBIE AIIEKTPOMATHUTHBIC KOJICOAHUSI.

3aBUCUMOCTb YaCTOThI CBOOOHBIX KOJICOAHUH OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuuIIorpaMMBl 3JIEKTPOMArHUTHBIX KOJICOaHUIA.

["'eHepaTop He3aTyXarOMMX JICKTPOMArHUTHBIX KOJICOAHHIA.

Moaenb 31EKTPOMarHuTHOTO TEHEPATOPA.

BBIHYXIEHHBIE CUHYCOMIATBHBIEC KOJICOaHUSI.

Pe3ucrop, karymika MHAYKTHBHOCTM W KOHJAEHCATOP B LENU MEPEMEHHOTO
TOKA.

Pe3oHaHc mnpH MOCHEIOBATEIbHOM COSAVMHEHHWM PE3UCTOPA, KaTyLIKH
WHIYKTHBHOCTH U KOHACHCATOPA.

YCTpOICTBO M MPUHLMIT ACHCTBHS TpaHCPopmaropa.

Moaenb JIMHUM 3NEKTPONEPEIayH.

Yuenuueckuii 3xcnepumenm, 1adopamopHsie padomol, RPAKMUKYM.

Hzyuenue Tpanchopmaropa.

Hccnenopanue NepeMeHHOro TOKa 4epe3 MocIeI0BATENbHO COCTUHEHHBIC
KOH/ICHCATOP, KaTYUIKYy U PE3UCTOP.

HabmroaeHue 37eKTpOMarHuTHOTO pe30HaHca.



HccenenoBanue paboThl KICTOYHUKOB CBETA B LIETIA IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbIE GOTIHBL.

MexaHWUYeCKHE BOJIHBI, YCIIOBUSI HMX pacnpocTtpaHeHus. [lomepeunblie u
OPOJOJBHBIE BOJHBL [lepuona, CKOPOCTH PpacHpOCTPAHEHUST W JJIMHA BOJIHBL.
CBoOlCTBA MEXaHWYECKMX BOJIH: OTPDKCHUE, MPEIOMIICHHE, MHTepdepeHIMs wu
T(paKIusl.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymoBOE 3arpsi3HEHUE OKPY>KAOLIEH CPE/BL.

ONEKTPOMArHUTHBIE BOJIHBL. Y CJIOBHS MU3TYUYEHHS HJICKTPOMArHUTHBIX BOJIH.
B3aumHas oprieHTalus BEKTOPOB B SJIEKTPOMATrHUTHOM BOJTHE.

CBoiicTBa  BIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIIOMIICHHE,
noJisipu3anus, MHTephepeHIrs U AU PPAKLIMSL.

[IIkana >MEKTPOMArHATHBIX BOJIH. [[pUMEHEHME 3IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHOMOEl paIAOCBA3H U TEJIEBUAEHU. Paaromokarus.

ONEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAFOLIEH CPEIBL.

TexXHUUYECKHE YCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE. MY3BIKAIbHBIE
WHCTPYMEHTHI, PAJap, PaIUONPUEMHUK, TENEBU30D, aHTEHHA, Tenedon, CBY-neusb,
YJIbTPa3ByKOBask AUATHOCTUKA B TEXHUKE M MEIULMHE.

Hemoncmpayuu.

OOpazoBaHue W pacPOCTPAHEHUE MONEPEUYHBIX U MPOIOJIbHBIX BOJIH.

Konebntomeecs T€10 Kak HICTOYHUK 3BYKA.

3aBUCUMOCTD JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOAHHIA.

HaGnronenne oTpakeHus U IPEIOMIIEHUS] MEXaHUYECKUX BOJIH.

HabGmronenne nntepdepeHnn u AU pakiud MEXaHUYECKUX BOJIH.

AKYCTHYECKHUI PE3OHAHC.

CBoiicTBa yabTpa3ByKa M €ro IPUMECHEHUE.

HaGnroneHne cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIATYIOH U
4acTOTON KoneOaHuH.

HccnenoBanue  CBOMCTB — BJIEKTPOMArHUTHBIX  BOJH:  OTPAKCHHE,
NPEIOMIIEHUE, MOJISIpU3anust, TMPpakuus, UHTEPPEPEHIIUSL.

OOHapyxeHue nHPPaKpacHOTo U yIbTPaPHOIETOBOTO U3ITyYEHUH.
Yuenuueckuii 3xcnepumenm, nabopamopnsie padomol, RPAKMUKYM.
H3yueHne mapaMeTpoB 3BYKOBOH BOJIHBI.

H3yueHne pacnpocTpaHEHHs 3ByKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.
IIpsimonuHETHOE pacnpOCTpaHEHUE CBETA B OMHOPOAHON cpene. Jlyy ceera.

ToueuyHBI UCTOUYHUK CBETA.



OtpaxkeHue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHre M300pakeHHid B
TUIOCKOM 3epkanie. Cepruueckue 3epkana.

IIpenomnenne cBeTa. 3aKOHBI MPETOMIICHUS CBETA. AGCONIOTHBIN MOKA3aTeNb
npesomsicHusl. OTHOCHTENBHBINA MOKA3aTeNb MPENoMIIeHHs. [I0CTOSHCTBO 4acTOTHI
CBETA M COOTHOIICHWE JJIMH BOJIH MPH NEPEXOJEC MOHOXPOMATHUYECKOIO CBETa
4yepes3 rpaHuLly pas3ziena AByX ONTHYECKUX CPENl.

Xon nmyueit B mpusme. Jlucnepeust ceeta. ClOKHBIA cocTaB Oenoro CBeTa.
LBer.

[TonHOe BHyTpeHHEE OTpakeHUWe. [IpenenbHbIid Yoy MOJHOr0 BHYTPEHHETO
OTPAXKEHUS.

CoOuparoniie ¥ paccewBarolMe JIMH3bL. ToHKas JmH3a. DOOKyCHOE
paccTOsHUE M ONTWUYECKAas CWIa TOHKOM JIMH3BL. 3aBHCHMOCTh (POKYCHOIO
pPaccTOSHUSI TOHKOH CEepUUYECKOi JMH3BI OT €€ NeOMETPUM M OTHOCHUTEIBHOIO
MOKAa3aTelist MPEIOMIICHUS.

dopmyia TOHKOM JTUH3BL. YBEIIMYEHHE, 1aBACMOE JIMH301.

Xoa nyda, TPOWIEAIIEr0 JUH3Y IMOJ MPOU3BOJIBHBIM YIVIOM K €€ TJIaBHON
ontuyeckoil ocu. IlocTpoeHne W300paXeHW TOYKM M OTpe3Ka MNpsMOM B
COOMPAKOIIMX U PACCEHBAIOIIMX JIMH3aX U KX CUCTEMAX.

Ontuueckue mpubopsl. Paspemaromas cnocoOHOCTh. ['11a3 kak onThyeckas
cucrema.

[Ipenensl NPUMEHUMOCTHA TEOMETPUYECKOHN ONITHKH.

BonnoBas ontuka. UWuTepdepeHumss cBeta. KOrepeHTHble MCTOYHHKH.
VYcnoBuss HaOMOAEHUS MAaKCUMYMOB W MUHUMYMOB B HMHTEP()EPEHLMOHHON
KapTMHE OT JBYX KOIEPEHTHBIX HWCTOYHUKOB. [IpuMepel KIIACCHYECKHUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakums cBera. [JudpakimoHHas pemiérka. YCaoBHE HaONIOJACHUS
IJIABHBIX ~MAKCMMYMOB TPM  TAJCHUM  MOHOXPOMATMYECKOrO  CBETA HA
JTU(PAKIHOHHY IO PEIIETKY.

[Tongpuzanus ceera.

TEeXHUYECKUE YCTPOWCTBA M TEXHOJOTMYECKHUE IMPOLIECCHI. OYKH, JYIIA,
nepuckor, ¢goroannapar, MHUKPOCKON, MPOCKIMOHHBIA anmapar, MTPOCBETICHUE
ONTHKH, BOJIOKOHHAS ONTHKA, TH(PpaKIHOHHAS pPELIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKECHUS CBETA.

HccnenoBanue npenoMIIEHUs CBETA.

HaGnroaeHne noaHOro BHYTPEHHETO OTPaKeHUs. MOoJeNb CBETOBOIA.

Hccnenosanue X0Jla CBETOBBIX IYYKOB yepes
MJIOCKOMAPAIUIENBHY IO TIJIACTUHY U TPU3MY .



HccnenoBanue CBOMCTB M300PAKECHUIN B JIMH3AX.

Mojenu MUKPOCKOIIA, TEJIECKOMA.

HaOmtonenue unrepdepeHumm cBeTa.

HaOntoienue nBeTOB TOHKHX MJIEHOK.

HaOntonenue nudpakiuu ceera.

Hzyuenne nudpakiiMOHHON PEIIETKH.

HaOntonenue nuppakiimOHHOTO CHEKTpa.

HaOntonenue nucnepcuu cBera.

Habmronenue noisipusaium cBeTa.

[TpumeHeHME TONIIPOUIOB TS U3YUCHHUS MEXAHUMUCCKUX HAMIPSHKCHUH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomel, RPAKMUKYM.

H3mepenune nokazarens NpeioMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH  (POKYCHOTO PpacCTOsIHMSL OT BEIIECTBAa (HA
NPUMEPE JKUJKHUX JIH3).

H3mepenne GoKyCHOTO pacCTOSIHUS PACCEUBAOIINX JTUH3.

[Tony4eHre n300pakKeHHs B CHCTEME U3 TUIOCKOTO 3€PKaJia U JIMH3BI.

[Tony4eHne n300paXkeHUsl B CHCTEME U3 IBYX JINH3.

KoHcTpynpoBaHue TENECKONUYECKMX CUCTEM.

HaOmtonenue nudpakiuu, HTEpPEpEeHIIAA 1 TIOJIIPU3AIIMK CBETA.

H3yueHue moisipu3annm CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JUAJIEKTPUKA.

H3yueHnne nHTEpPEPEH NN JTA3EPHOTO U3ITyUYEHUS HA IBYX LICIISX.

HaOntonenue nucnepcuu.

HaOmtonenue u uccnenoranue qupakiiuoOHHOTO CIEKTPA.

H3mepenune AnHbI CBETOBOM BOJIHBI.

[TonydeHne crieKTpa U3AYYEHUs] CBETOAMOAA MPH MOMOIIM IU(PpaKmOHHON
PEIIETKMY.

Pa3zpnen 6. OcHOBBI ClIeUAJIBLHOI TEOPUH OTHOCHTEILHOCTH.

I'paHuibl OpPUMEHMMOCTH  KJIACCMYECKOM  MmexaHuku.  Iloctynarel
CHELMATBHOM TEOPUU OTHOCUTEIBHOCTH.

[TpocTpaHcTBEeHHO-BpeMeHHON uHTEepBal. [IpeoOpazoBanust JlopeHia.
YcnoBue npuuuHHOCTH. OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIEHUE
BPEMEHU U COKPALIEHUE JITUHBI.

OHEPrusi ¥ UMITYJIbC PENIITUBACTCKON YaCTHIBL.

CBsI3b MACCHI C PHEPTUEH U UMITYJIbCOM PENSTHBUCTCKONW YaCTUIBI. DHEPrust
TIOKOSI.

TeXHUYECKNE YCTPOHCTBA M TEXHOJOTMUYECKUE MPOLIECCHI: CITyTHUKOBBIC
NPUEMHHKH, YCKOPUTEITH 3aPSKEHHBIX YACTHII,



YYeHUUECKU I SKCIEPUMEHT, 1a00PATOPHBIE paOOTHI, MPAKTHKYM.

OnpeneneHne WMIyJbCa W SHEPIUM  PESTHBUCTCKMX — 4YacTul (IO
(dotorpadusiM TPEKOB 3aPSKEHHBIX YACTHUL] B MATHUTHOM TIOJIE).

Paznen 7. KanToBasi pusuka.

Tema 1. KopnyckyaapHo-60J1H080U 0yanusm.

PaBHOBECHOE TEMTIOBOE M3ITyYEHUE (M3ITyYEHUE A0COTOTHO YEPHOTO TENA).
3akoH cMmemenns Buna. ['unoresa [Inanka o kBaHTax.

@DOTOHBI. DHEPTUS K UMITYJILC (POTOHA.

dororpdext. Onbitel A. I'. CroneroBa. 3akoHbl GoTodPdexra. YpaBHeHHE
Oiinireiina s poroaddexra. «KpacHas rpanunay Gorodddekra.

JlaBnenne cBeta (B YACTHOCTH, JABJICHUE CBeTa Ha  aOCONIOTHO
MOTJIONIAOIIY O U a0COJIFOTHO OTPAKAOIILY0 MOBEPXHOCTH). OnbiThl 1. H.
JleGenera.

BousiHOoBEBIE cBOiCTBA YacThLl. BoyiHbl A¢ bpoitn. JlmvHa BoJIHBL A¢ bpoiiis u
pa3Mepbl 00JIACTH JIOKAIN3a WK ABXKYIIEH S yacTULbl. KOpnyCKyJIsIpHOBOJIIHOBOA
ayanusM. Jludpakuus 3IEKTPOHOB HA KPUCTALIAX.

Crnenuuka n3mepenuii B MUKpoMupe. COOTHOIIEHUS! HEOMPEAEIEHHOCTEH
['eiizenOepra.

TeXHUYECKUE YCTPOHCTBA M TEXHOJOTMUYECKHE MPOLECCHL CHEKTPOMETP,
(doTodEMEHT, (POTOMATUMK, TYHHEJBHBIA MHMKPOCKOI, COJIHEUHast Oarapes,
CBETOJIMOI.

Hemoncmpauuu.

DoTor(PPEeKT HA YCTAHOBKE C IIMHKOBOM MJIACTUHOM,

HccnenoBanue 3ak0HOB BHEINHETO (GOTOAP(PEKTA.

HccnenoBanue  3aBUCHMOCTH  CONMPOTUBIICHMS  MOJTYMPOBOAHMKOB — OT
OCBCIICHHOCTHU.

Ceeroamon.

Conneunas Oarapes.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomol, NPAKMUKYM.

Hccnenosanue goropesncropa.

Hsmepenune noctosiHHOM [Inanka Ha ocHOBE uccienoBanus potodrddekra.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANOA OT HAMPSIKEHMSI.

Tema 2. Qusuka amoma.

OnbITHI IO UCCIENOBAHUIO CTPOEHUS aroma. [imanerapuas moaens aroma
Pesepdopna.

[Tocrynarel bopa. Uznydenne u nornomenne (OTOHOB MPH MEPEXOJAE aTOMa
C OJHOT'O YPOBHS DHEPrUU HA APYTOM.

Buael ciektpoB. CiekTp YpPOBHEHN SHEPTUU aTOMa BOJOPOAA.



CnoHTaHHOE U BBIHYKJICHHOE U3JTYUEHHE CBeTa. Jlazep.

TEeXHUYECKUE YCTPONCTBA U TEXHOJOTUYECKUE MPOLIECCHI: CIIEKTPAIbHBIN
aHaJIA3 (COEKTPOCKOMN ), J1a3€P, KBAHTOBBII KOMITBIOTED.

Hemoncmpauuu.

Mogaenb onbita Pesepdopa.

HabGnronenne nuHEHYaThIX CIEKTPOB.

YCTpoiicTBO M AEHCTBUE CYETUMKA MOHU3UPYIOIIUX YACTHLI.

Onpenenenue JUIMHBI BOJIHBI JIA3EPHOTO U3JIYUYCHHUS.

Yuenuueckuii ykcnepumenm, 1adbopamopnsie pabonsl, NPAKMUKYM.

HabGnronenne TuHERYaToro CnekTpa.

HccenenoBanue CreKTpa pPa3peskeHHOr0 arOMapHOTO BOAOPOAA U M3MEPEHUE
NMOCTOSIHHOW PunOepra.

Tema 3. Dusura amomMHO20 A0Pa U 1eMEHMAPHBIX YACHUL,

Hyxnonnas monens snapa I'eitzenOepra—HBanenko. 3apsa sapa. MaccoBoe
yucno aapa. M3otomsl.

PammoaktiBHOCTE.  Anb(a-pacman.  DONEKTPOHHBIA W MO3UTPOHHBIHA
Oerapacnan. ['amma-u3nydyecHue.

3aKOH PAJMOAKTUBHOIO pacnafga. PaaMoakTWBHBIE H30TONBI B MPUPOJE.
CBoliCTBA MOHM3UPYIOLLETO M3Iy4YeHUs. BIMsSHWE PaJMOAKTUBHOCTM HA YKUBBIE
opranu3mebl. EctecTBeHHbIH QOH n3nyueHus. JJo3umerpus.

OHeprus CBSA3W HYKJIOHOB B siApe. SnepHbie cuitbl. JleekT Maccsl sapa.

S nepuble peakiyu. Jlenenue u cuHTe3 aaep. SnepHsie peakTopsl. [IpodmeMbl
VOPABJISIEMOTO TEPMOSIEPHOTO CUHTE3A. OKOJIOTMYECKUE ACTIEKTHI Pa3BUTHUS
SIEPHON DHEPTETUKH.

MeTtobl perucTpalvy U UCCIIET0BAHUS JIEMEHTAPHBIX YaCTHIL.

OyHIaMEHTAIbHBIE B3aWMOJEHCTBUA. bapvOHBI, ME30HBI W JICOTOHHL.
[TpencraBnenue o CranpapTHO Moaenu. KBapK-rit0OHHAs MOAEIb AAPOHOB.

Ouzuka 3a npeaenamu CraHpaptHor monaenu. TémHas marepus U TEMHAs
DHEPIus.

EnnHCcTBO (pM3nyeCcKoil KapTUHBI MUPA.

TexHu4yecKkne yCTporCTBa U TEXHOJIOTMYECKHUE ITPOLIECCHI: TO3UMETP, Kamepa
BunibcoHa, sIEpHBI  PEAKTOP, TEPMOSICPHBIA pPEAKTOp, aromHas Oomoa,
MAarHMTHO-PE30HAHCHAs TOMOTpadus.

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomol, NPAKMIUKYM.
HccenenoBanue TpeEKOB 4acTull (IO rOTOBBIM oTorpadusim).
HccenenoBanne painoakTUBHOTO (JOHA C NCHOIB30BAHUEM JTO3UMETPA.

I/IsyquI/Ie HOrJIoImCcHNA 6eTa-‘{aCTI/ILI AJTFOMHUHHUCM.



Pa3nen 8. DiieMeHTHI aCTPOHOMUH U ACTPO(PU3HKH.

Otanbl pa3BUTHS aCTPOHOMUU. [IpHKIIaqHOE B MUPOBO33PEHUYECKOE 3HAUYEHHUE
acCTpOHOMHUH. [IpUMEHUMOCTH 3aKOHOB (U3UKH AJii OOBSCHEHUS TMPUPOIBI
KOCMHUYECKHX 00BEKTOB.

MeTonbl  aCTPOHOMMYECKMX HccaenoBaHuil. COBPEMEHHBIE ONTHYECKHE
TEECKOTIbI, PAAUOTENECKOIBI, BHEATMOC(EPHAsT aCTPOHOMHUSL.

Bua 3Bé3mHOrOo Heba. Co3Be3aus, SpKUE 3BE3bI, MIIAHETHI, WX BUAUMOE
JIBUYKEHUE.

ConHeuHas cucrema.

Connue. ConHeynass akTWBHOCTBb. McTounumk sHeprum ConHua W 3BE3NL

3BE3/1bI, MX OCHOBHBIC XapaKTCPUCTUKH. JlnarpaMMa «CEKTPaIbHbIA KI1acc —
CBETUMOCTBY. 3BE3JbI TJIABHOM IOCIICIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUIsl 3BE3]] TIABHOM MOCIEI0OBATEIBHOCTA. BHYTpEHHEE CTpOEHUE
3BE3/1. COBPEMEHHBIC MPEACTABIICHUSI O MPOUCXOXKACHUU U 3BoMtoMK CoJIHIIA U
3BE3/1. DTanbl JKU3HU 3BE3]I.

Mneunsiid [lyte — Hama ['anaktuka. [lonokenne m aBwkenue ConHua B
lNanaktrke. Tunbl ralakTuK. PaguoranakTuku U KBasapel. UEpHBIE IBIPBI B Aapax
TaJIAKTHK.

Bceenennas. Pacumpenue Beenennoit. 3akon Xa00ma. Paz0eranne rajakTuk.
Teopust boaemoro B3peiBa. PENUKTOBOE U3ITyYEHUE.

MacmrabHas cTpykrypa Beenennoil. Meraranaktuka.

Hepeménneie mpoOieMbl aCTPOHOMUH.

Yuenuueckue naonwooenus.

HaGnronenust 3BE3HOT0 HeOa HEBOOPY>KEHHBIM TJ1a30M C KCIOJIB30BAHUEM
KOMITBFOTEPHBIX MPUIOXKEHUHN Al OMPEICIICHUS MOJIOKEHHUS HEOECHBIX OOBEKTOB
Ha KOHKDPETHYKO Jary. OCHOBHBIE CO3Be31usi CEBEPHOTO MOJNMYyLIApUsS U SPKUE
3BE3/IbI.

HaGmronennss B Teneckon JIyHbI, TUTAaHET, TYMaHHOCTEH W 3BE3IHBIX
CKOIUICHUH.

Du3HYeCKUil NIPAKTHKYM.

CriocoObl M3MePEeHUsT (PU3NUECKUX BEIMYHH C MCIOJB30BAHUEM AHAIOTOBBIX
U IU(QPOBBIX M3MEPUTENIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOJTIOTHBIE U OTHOCUTEIIbHBIE MOTPEMIHOCTH U3MEPEHUH (PU3NYECKUX BEJIMUMH.
OrneHka rpaHull NOTPEMTHOCTEN.

[IpoBeneHne  KOCBEHHBIX  M3MEPEHUNA, HCCICAOBAHUN  3aBUCUMOCTEN
(PM3AYECKUX BEIMYMH, MPOBEPKA MPEUIOKEHHBIX THIIOTE3 (BBIOOP M3 padoT,



OMHCAHHBIX B  TEMATHMYECKHUX  pasfeiiax «YUCHUYECKHH  DIKCIEPHUMEHT,
1a0opaTopHbIE padOTHL, MPAKTUKYM) ).

O6o01mariee nOBTOpEeHue.

OO0001IeHNE U cuCcTEMAaTH3alUsl COACPaHUs PA3ACToB Kypca «MexaHnukay,
«MonekynsipHas Qu3nKa U1 TEPMOIUHAMMKAY, « DNEKTpoAuHaMuKay, «Konebanus
U BOJIHBD, «OCHOBBI CHENUAIBLHOW TEOPHH OTHOCHUTENBHOCTHY, «KBaHTOBas
($puznKa», « INEMEHTHI ACTPOHOMHUHU U aCTPOPUINKIY.

Pone Qu3ukum W acTpOHOMUM B SKOHOMUYECKOW, TEXHOJOTHUYECKOM,
COLIMATIbHON M 3TUYECKON cepax NEATENBHOCTH YEJIOBEKA, POJIb U MECTO (PU3MKHU
M aCTPOHOMHH B COBPEMEHHON HAy4YHOH KapTHHE MHUpPA, 3HAYCHUE OIMUCATEIBHOM,
CUCTEMATH3UPYIOLICH,  OOBSCHUTENBHOW W MPOTHOCTHYECKOW  (pyHKUMI
(u3nUeCKOi TEOPUH, POIb PHU3HUECKON TEOprUr B POPMUPOBAHUM MTPEACTABICHHIA
0 (PU3NYECKOH KapTUHE MUPA, MECTO (PM3MUYECKON KapTHHBI MUpa B OOLIEM psay
COBPEMEHHBIX €CTECTBECHHO-HAYYHBIX MMPEACTABICHUI O MPUPOJIE.

MexnpeamMeTHbie CBSI3H.

M3yuenne Kkypca Qusukm yriyOnénHoro ypoBHa B 11 kjacce
OCYILECTBISETCS C YUETOM COACPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH ¢ Kypcamu
MaTEMATUKH, OMOJIOTUN, XUMUU, Teorpaduu U TEXHOJIOTHH.

Medxcnpeomemmnole NOHAMUA, C6A3AHHbIE C USYUCHUEM MEHMO008 HAYUHO20
RO3HAHUA: SBICHWE, HayuyHbId (akT, rumoresa, (puzuyueckas BETUUYMHA, 3aKOH,
Teopus, HAOMIOJACHHWE, SKCICPUMEHT, MOJACTUPOBAHUE, MOJCNb, HW3MEpPEHHE,
MOrPENTHOCTHA U3MEPECHUN, U3MEPUTEITbHBIE MPUOOPHI, U(PPOBas JadopaTopusl.

Mamemamuka: pEUICHUE CHUCTEMBbl YpaBHEHH. TpPUrOHOMETPUUECKUE
(YHKIMK: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKAECTBO. BEKTOPHI M MX MPOCKIMM HA OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB.
[TpouszBoaHbie 3neMeHTapHbIX (yHKUMA. [Ipu3Haku MOAOOMS TPEYroJbHUKOB,
OMPEAEIICHHUE IJIOIIAN TUIOCKUX (PUryp U 00bEMa T,

buonozua: >nekTpudecKue SBICHUS B JKMBOM TpUpOJE, KojeOaTeiabHbIE
JIBWOKCHUS B OKMBOW MPHUPOJAE, OKOJOTMYECKME PHUCKA TIPH TMPOM3BOJACTBE
BNIEKTPOSHEPTHM,  DJICKTPOMArHUTHOE  3arpsi3HEHUE  OKPY’KaKoleh  cpepl,
yIIbTPa3ByKOBass AWArHOCTUKA B MEIUIIMHE, ONTHYCCKUE SIBIICHUS B JKHUBOM
pUpoJIE.

Xumusa: CTpOSHUE aTOMOB M MOJIEKYJI, KpUCTAJUTMUECKAst CTPYKTYPa TBEPBIX
TEJ, MEXaHU3MBbI 00Pa30BaHUS KPUCTAJUTMUECKOM PEIIETKH, CIEKTPATbHBIN aHaIH3.

T'eocpagpua. marHuTHBIE TOMOCA 3EMIM, 3AIEKM MArHUTHBIX PYI,
(hoTOCHEMKA 3€MHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocua. TPUMECHECHWE TIOCTOSHHBIX MarHUTOB, 3JICKTPOMArHUTOB,
ANEKTPOABUIaTENb SIKOOM, TeHEepaTop MEPEMEHHOTO TOKA, MHAYKIIMOHHAS TCUb,



JVHUM 3JIEKTPONepeaay, dIEKTPOJBAraTeNb, pagap, PAIUONPUEMHHK, TEIEBU30D,
anteHHa, tenedon, CBY-meub, ynbTpa3BykoBas JMArHOCTHKA B TEXHUKE,
NPOCKLUMOHHBIA anmnapar, BOJJOKOHHAs ONTHKA, COJIHEUHAst Oarapesi, CIlyTHUKOBBIE
NPUEMHHKH, SAEPHAs DHEPreTHKA W 3KOJOTMUYECKUE ACHEKTHI €€ PA3BUTHS.



MNTAHNPYEMBIE PE3Y/IbTATbl OCBOEHWA MPOIPAMMBI MO ®UN3NKE
HA ¥YPOBHE CPEAHEIO OBWEIO OBPASOBAHUNATMYHOCTHbIE
PE3Y/IbTATHI

NIMYHOCTHDbIE PE3YJIBTATDI

JINYHOCTHbIe pe3y/ibTaTbl 0CBOEHUS YyuyebHOro npeameTa «Pusmka»
OO/MKHbI OTPaXaTb FOTOBHOCTb U CMOCOOGHOCTbL 00yYatoLLMXCA PYKOBOACTBOBATLCS
ChOPMUPOBAHHOIW BHYTPEHHEN MNO3ULUMEA NMYHOCTU, CUCTEMOIN LIEHHOCTHbIX
OpveHTauui, MNO3UTUBHbLIX  BHYTPEHHMX  YOEeXAEeHW,  COOTBETCTBYHOLLINX
TPagMLUNOHHbLIM LLEHHOCTSIM POCCUIACKOro 06LLecTBa, pacliMpeHne >KU3HEHHOTO
onbiTa 1 ONbITa AeATeNbHOCTU B NpPOLIeCCe peanu3aunn OCHOBHbIX HampaBieHWi
BOCMUTaTENbHOI AeATENbHOCTU, B TOM YMC/E B YaCTU:

rpakAaHCKoOro BOCNUTaHUA:

* COPMMPOBAHHOCTb FPaXKAaHCKOM NO3nNLMKM 06yYatoLerocs Kak akTUBHOIO U
OTBETCTBEHHOI0 Y/IeHa POCCUNCKOro 06LLLEeCTBa;

*MPUHATME  TPAAULMOHHLIX  0OLLEYEeNIOBEYECKMX  TYMaAHUCTUYECKUX U
AEMOKPaTUYECKNX LIeHHOCTE;

*TOTOBHOCTb BECTW COBMECTHYI AeATeNbHOCTb B MHTEpecax rpakAaHCKOro
obuiectea, YydyacTBoBaTb B  CaMoOynpaBfeHUMM B  06pa3oBaTe/lbHON
opraHusaumu;

*YMEHWEe B3aUMOAENCTBOBATb C COLMaNbHbIMU MHCTUTYTaMW B COOTBETCTBUM C
X QYHKUMAMUN N Ha3HAYEHUEM;

*FOTOBHOCTb K F'yMaHUTapHOW 1 BOMIOHTEPCKON AesTeNbHOCTMW.

naTpuUoOTUYEeCKOro BOCNUTaHUA:

* CDOPMUNPOBAHHOCTb POCCUIACKOW rpaxkjaHcKom

NWAEHTUYHOCTMW, NAaTPUOTU3MA;

*LleHHOCTHOE OTHOLLUEHMEe K TFOCYAapCTBEHHbIM CUMMBOMAM, AOCTMXKEHUSM

POCCUMNCKNX YYEHbIX B 061aCTU PU3NKM N TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCMNTAHWS:
* CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWS, STUYECKOT0 MOBE/eHMS;
*CMOCOGHOCTb OLEHMBATL CUTYaLMIO M MPUHUMATb OCO3HaHHble PELLEeHNS,
OPVEHTMPYSACh HA MOPaTbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM YuC/e
B AeATENIbHOCTU YUYEHOTO;
* 0CO3HaHME IMYHOTO0 BK/afa B MOCTPOEHME YCTONUNBOIO GYayLLEro.
3CTETUYECKOro BOCMUTAHUSA:



* 3CTETHYECKOE OTHOLICHUE K MUPY, BKIKOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
NPUCYIIETO (PU3NYECKON HAYKE.
TPYAOBOI0 BOCTIMTAHUSI:



O

MHTEpeCc K pas/iMyHbIM chepam NpodeccroHanbHOW AesATeNbHOCTA, B TOM
yncne CBSI3aHHbIM C (U3MKOA W TEXHWKON, YMeHMe coBepLlaTb
OCO3HaHHbIV BbI6OP OyaAyLUen Npodeccun N peann3oBbiBaTb COOCTBEHHbIE
YKVU3HEHHbIE MNaHbl;

rOTOBHOCTb M CNOCOGHOCTbL K 06pa3oBaHMIO M camoobpa3oBaHNIO B 061acTu
(hM3NKM HA NPOTSXKEHUN BCEI XKU3HMN.
3KO0/10rM4yecKoro BocnmTaHua:
* CPOPMMPOBAHHOCTb 3KONOrMYECKON KYNbTYpPbl, 0CO3HAHME N06aNbHOrO
XapaKTepa 3K0/I0rM4Yeckmnx npobnem;
*M/laHNPOBaHNE M OCYLLECTB/IEHNE AEWCTBUI B OKpYXXaloLlein cpege Ha
OCHOBE 3HaHWA Lenel yCTOMYMBOro pa3BnTUS Yen0BeYeCTBa;
* paCllMpeHne onbiTa AesTEIbHOCTU 3KONOrMYecKOoW HanpaBfeHHOCTM Ha
OCHOBE MMEHLLNXCS 3HAHMI N0 U3NKe.
LLEHHOCTX Hay4HOro no3HaHuA:
* COPMMPOBAHHOCTb MMWPOBO33PEHNSA, COOTBETCTBYIOLLEFO COBPEMEHHOMY
YPOBHIO pa3BMTUA H3MUYECKON HayKM;
*0CO3HAHME LEHHOCTU Hay4HOI [eATeNlbHOCTW, FOTOBHOCTb B MpoLecce

n3yyeHns (U3NKM OCYLLECTBNATb MPOEKTHYI W WUCCNef0BaTeNlbCKYHO
NeATeNbHOCTb MHAMBUAYANLHO U B Fpynne.

METAMNPEOMETHbDIE PE3Y/JIbTATHI

No3HaBaTeNIbHbIE YHUBEpPCa/IbHbIE Y4ebHble aeincTBmS basoBble
NIOrNYecKme JencTBUA:

*CaMOCTOATENbHO  (OPMYNMpPOBaTb M aKTyanusupoBaTb  Mpo6nemy,
paccMaTpuBaTh €& BCECTOPOHHE;

e OMnpenenaTb uenn AedatesibHoCTU, 3afaBaTb MapaMeTpPbl U KPUTEPUN UX
OOCTUMXKEHUA,
*BbIAB/ATL 3aKOHOMEPHOCTWM WU TMPOTUBOPEYUNA B

paccmaTpuBaeMblX
(DU3NYECKUX ABNEHUNAX;

epa3pabaTbiBaTb NMaH PELIeHUs NPO6AEMbI C YYETOM aHann3a UMerLLInXcs
MaTepuanbHbIX U HEMATEPUabHbIX PECYPCOB;



O
*BHOCUTb KOPPEKTUBDI B  [A€ATE/IbHOCTb, OLEHNBATbL COOTBETCTBUE

Pe3ynbTaToB LIENSAIM, OLEHUBATh PUCKMN NOCNEACTBUI AeATeNbHOCTY;
*KOOPAMHUPOBATbL W  BbLIMOMHSATL PaGoTy B  YCNOBUSX  PeanbHOro,
BUPTYanbHOro 1 KOMGUHUPOBAHHOTO B3aUMOENCTBUS;
*pa3BMBaTh KPeaTMBHOE MblLUIEHNE NPU PELEHUN XU3HEHHbIX NPO6NEM.

Ba3oBble nccnegoBaTenibCKune 4encTBuUS:

*BMafeThb HayHHOIﬁ TepMI/IHOJ'IOFI/IeVI, KNMtO4YeBbIMU MOHATUAMNU N METO4aMU
(hM3NYECKOWN HaYKMN;

B1afeTb HaBblKaMW yl-IeGHO-VICCI'Iep,OBaTerIbCKOVI 7 I'IpOGKTHOI7I [eATENbHOCTA
B 06/1aCTV (PU3NKKM, CMNOCOBHOCTLIO M FOTOBHOCTbIO K CaMOCTOSTENbHOMY
MOMCKY  MeTOA4O0B  pelleHMa  3ajady  (U3MYECKOro  COAep KaHus,
MPUMEHEHNIO Pa3/TINMYHbIX METOA0B MO3HAHWUA,

Bnagetb BuaaMn AeATesibHOCTWU NOo [MOoJAy4YeHUHO HOBOro 3HaHWUA, €ro
MHTepnpeTayun, npeobpaszoBaHMo U MPUMEHEHNIO B Pa3NNUHbIX YYEOHbIX
CUTyauundax, B TOM 4Yucne rnpum co3gaHnun yLIeﬁHbIX MPOEKTOB B o6nacTu
(hU3NKK;

*BbIAB/IATL MPUYNHHO-CMEACTBEHHbLIE CBA3UN W aKTya/IM3npoBaTb 3afayy,
BblABUTaTb  rMMNOTe3y €€  pelleHnsd, HaxoAWTb  aprymMeHTbl  Ang
[oKa3aTe/lbCTBa CBOMX YTBEPXAEHWI, 3afaBaTb MnapaMeTpbl U KpUTepuu
peLieHns;

eaHa/IM3npoBaTb MNOMAYy4YEHHbIE B XoAe pPeweHnAa 3agadyn pesysibTarhl,
KPUTUYECKN OLEHUBaTb UX AOCTOBEPHOCTbLb, MPOrHO3NUpPoOBaTb U3SMEHEHWNE B
HOBbIX YC/TOBUAX;

*CTaBUTb W QOpPMYynMpoBaTb COOGCTBEHHbIE 3agayMm B 06pa3oBaTe/lbHOM
AeATENNbHOCTU, B TOM YMUCAE NMPU NIYHEHNN (bl/I3I/IKI/I;

* laBaTb OLEHKY HOBbIM CUTYyaLMAM, OLEeHUBATb NPUOOPETEHHbBIN OMbIT;

*yMeTb [MEPEeHOCUTb 3HaHWS N0 (U3NKE B MNPAKTUYECKYD 061acTb
XN3HEeJeATENbHOCTHN,

*YMETb WHTErpnpoBatb 3HaHWMA W3 pPa3HbIX MNMPEAMETHbLIX 06!'IaCTeVI; l
BbiABUIaTb HOBblE NAEWU, MNMpeAaratb OpUrnHanbHble NOAX0oAbl U PELLEHUA;
LICTaBUTb I'IpO6I'I€MbI N 3aayun, gonycKarowmne aibTePHaTUBHbIE PELLUEHNSA.

PaboTa ¢ nHjopmayueii:



O
*B/1af€Tb HaBblKaMW MOJTy4HEHUA I/IH(*)OpMaLl,I/II/I CbI/IBI/I‘-IeCKOFO cogep>XaHna m3

MCTOUYHMKOB PasHbIX TUMOB, CAMOCTOSTE/IbHO OCYLLECTBMSATL NOWUCK, aHANU3,
CUCTEMATM3ALMIO WU WUHTEPMpeTaunio MHGPOpPMaLMUM pPa3fIMuHbIX BUAOB U
(hopm NpefAcCTaBNEHUS;

*OLIEHMBATb AOCTOBEPHOCTb MH(OPMALNN;

*UCMOMb30BaTh  CpeAcTBa  MHAOPMALMOHHBLIX U KOMMYHUKALUOHHbIX

TEXHONOTUA B PELIEHUN  KOTHUTMBHbLIX,  KOMMYHUKATMBHbIX U

OpraHu3aLUMoHHbIX 3aJa4y ¢ cob6ntofieHneM TpeboBaHWUA 3PrOHOMUKM,

TEXHUKM 06e30MacHOCTM, TUTWEHbI, PECYPCOCOEPEXEHUS, MPABOBLIX U

3TUYECKNX HOPM, HOPM MHOPMaLMOHHOM 6e30MacHOCTY;

eCO3/laBaTb TEKCTbl (DM3NYECKOTO COAEPXKaHMs B pPa3IMYHbIX (opmaTax c

YUYETOM HasHauyeHWs WHGopMaLUM W LeNeBoli  ayauTopuun, BblGMpas

ONTUManbHy HopMy NpeAcTaBNEHUS U BU3yanmn3aLun.
KoMMyHMKaTUBHbIe YHMUBEPCA/IbHbIE YYeOHbIe AEACTBUS:

OCYLLECTBATb 06LeHNe Ha  ypokKax PU3NKK " BO
BHe-yPOYHOW AeATeNbHOCTH;
* pacno3HaBaTh npeanocbINKK KOH(TUKTHbIX cuTyaumin - u

cMArdyatb KOHCb]'II/IKTbI;
pPasBéPHYTO W NIOTUYHO M3NnaraTb CBOK TOYKY 3pPEeHUA C UCNOJIb30BAHUEM
A3bIKOBbLIX CPEACTB,

*MOHMMaTb U MUCMO/b30BaTh NPEMMYLLECTBA KOMaHAHOW U UHAVBUAYASIbHON
paboThbl;

*BblOMpaTh TeMaTnuky M MeTOoAbl COBMECTHbIX AEWCTBMIA C YYETOM O0O6LLIMX
MHTEPEeCcOoB 1 BO3MOXHOCTEN KaXK40ro YsieHa KONNeKTuBa,;

*NPUHMMATb  LEeAN  COBMECTHOW  [eATeNbHOCTW, OpraHM30BbIBaTb U
KOOPAMHNPOBATb AENCTBMUA NO €€ JOCTUXKEHMNIO: COCTaBAATb MNaH 4eACTBUM,
pacnpegensitb poan ¢ y4€TOM MHEHUIA Yy4aCTHUKOB, 06CYXAaTb pe3ynbTarhl
COBMECTHOW paboThl;

*OLEHMBATb KayecTBO CBOEro BKMaja WM KaXAOro y4yacTHMKA KOMaHAbl B
o6 NiA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSAM;

eripefnaraTtb HOBble MPOEKTbl, OLeHuBaTb WAEN C MO3ULUN HOBU3HHI,
OPUTMHANBbHOCTW, NPaKTUYECKOW 3HAYMMOCTH;



O
*OCYyLWECTBNATL MO3UTUBHOE CTPaTerM4eckoe nosegeHne B pPa3/IMYHbIX

CUTyaumax, NposiBNATL TBOPYECTBO N BOOOpaxeHmne, ObiTb MHULMATUBHbIM.
PerynatmBHble yHMBepCa/ibHble yUebHble AencTBMA CamoopraHnsaums:

* CaMOCTOSITE/IbHO OCYLLECTB/ATL NO3HABaTe/IbHYIO AeATe/IbHOCTb B 06/1acTu
(PM3UKN N acTPOHOMUK, BbIABMAATL NMPO6G/EMbl, CTaBUTb U (OPMYNINpPOBaTh
CcOGCTBEHHbIE 3aJauu;

* CaMOCTOAITE/IbHO COCTaBNATb MAaH PeLeHns PacyYE€THbIX U KayeCTBEHHbIX
3afia4y, nnaH BbIMO/HEHUS MPaKTUYeCKOW paboTbl C YYETOM WMEOLLNXCS
pecypcoB, COOCTBEHHbIX BO3MOXHOCTEN M NPeAnOYTEHWNN;

* laBaTb OLEHKY HOBbIM CUTYaUUAM;

* pacmpATb paMKK y4eOGHOro npeAmeTta Ha OCHOBe SIMYHbIX NPeAnOUTEHNN;

eflenaTb OCO3HaHHbI BbIGOP, aprymeHTMpoBaTb €ro, 6paTb Ha Cebs
OTBETCTBEHHOCTb 3a PeLUEeHNE;

* OLeHNBaTb NPUOOPETEHHBIN OMbIT;

ecrnocobcTBOBaTb (POPMUPOBAHUIO U MPOSABNAEHUIO 3pyauumMM B 061acTu
(hPM3UKN, MOCTOAHHO MOBbILWATbL CBOW 06pa3oBaTe/IbHbI U KY/IbTYPHbIN
YPOBEHb.

CaMOKOHTPO/1b, 3MOLIMOHA/IbHbINA UHTENEKT:



O

NaBaTb OLEHKY HOBbIM CUTyaLWAM, BHOCUTb KOPPEKTUBbLI B AESATE/IbHOCTb,
OLEHMBATb COOTBETCTBME PE3Y/NbTATOB LIENSAM;
*BNafeTb HaBblKaMW  MO3HaBaTe/IbHON  peneKcUnm Kak  0CO3HaHuA
COBEPLUAEMbIX AEWCTBUA U MbICIUTENbHBLIX MPOLECCOB, UX Pe3y/bTaToB U
OCHOBaHWIA;
*ICNONb30BaTb NPUEMBbI pPedeKCUN ONS OLEHKN CUTYyalnKn, BbiIbopa BEPHOIO
peLleHuns;
*yMeTb OLEHMBATb PUCKW W CBOEBPEMEHHO MNPUHUMATbL PELIEHUS MO KX
CHUXEHUIO;
*MPUHMMATb MOTMBbI W aprymeHTbl APYrux npu aHanmse pe3ynbTaTos
NesATeNbHOCTH;
*MPUHUMATb cebs, NOHMMas CBOW HeAOCTATKN N AOCTOUHCTBA;
*[PUHMMATb MOTMBbI W aprymeHTbl APYrux npu aHanmse pesynbTaTos
NesTeNbHOCTH;
*MpU3HaBaTb CBOE NPaBO M NPaBO APYrnx Ha OWnOKN.
B npouecce AOCTMXXEHUS NMUYHOCTHBLIX PE3yNbTaTOB OCBOEHUSI MPOrpaMmbl Mo
(hn3nkKe [Ona  YPOBHSA cpedHero ob6uiero o6pa3oBaHMA Yy 0b6ydarolimxcs

COBEpLLEHCTBYETCH 3MOLMOHANbHbIN NHTENNEKT, npeanonarar L nia
CHOPMUPOBAHHOCTb:
*CaMOCO3HaHUsA,  BK/IHOYatOLLEro CNOCOGHOCTH NMOHUMaTb CBOé

3MOLMOHANbHOE COCTOAAHWE, BUAETb HanpaBfeHWs pa3BUTUSA COOBCTBEHHON
AMOLMOHANLHOM cepbl, ObITb YBEPEHHbLIM B Cebe;

e CaMoperynmpoBaHus, BK/IOYAOLLEro CaMOKOHTPO/b, YMeHWe NpPUHMMaTb
OTBETCTBEHHOCTb 3a CBOE TMOBefeHWe, CMOCOOHOCTb afanTMpPOBaTbCA K
3MOLMOHA/NbHLIM M3MEHEHUAM W MNPOABASATb TMOKOCTb, ObiTb OTKPbITbIM
HOBOMY;

* BHYTPEeHHEW MOTMUBAL MW, BKIOYAIOLLEN CTPEMIIEHNE K LOCTVKEHUIO LEenn v
ycnexy, OMTUMM3M, WHULUATUBHOCTb, YMeHWe [AencTBOBaTb, UCXOAA W3
CBOMX BO3MOXHOCTEMN;

eaMMaTUK,  BK/KOYAKOWeENn  CroCO6HOCTb MOHUMATb  3MOLMOHANbHOE
COCTOSIHME [pYrUX, YuUTbiBaTb €ro npu OCYLLeCTBNEHUM O06LLeHUS,
CNOCOGHOCTb K COYYBCTBUIO U COMNEPEXMBAHUIO;

*COUMANbHBIX  HaBbIKOB, BK/IIOYAIKOLWMX CNOCOBGHOCTL  BbICTpamBaTh
OTHOWEHMA C APYrMMU N0AbMU, 3ab60TUTbCS, MPOSBNAATL WHTEpec MU
paspellatb KOHMANKTBI.

MPEAMETHBIE PE3YJIbTATDbI



K koHuny oOyuenuss B 10 Knacce NpeaIMETHBIE PE3YJIbTAThl HA YIIIYOJEHHOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAKOIIUXCS YMEHUI:

NOHMMATh  POib  (U3MKK B  DKOHOMHYECKOH, TEXHOJIOTHYECKOM,
AKOJIOTMYECKOH, COLMATIBHOM M 3TUYECKOH cepax ACSITETbHOCTH YETIOBEKa,
POJb ¥ MECTO (PM3WKH B COBPEMEHHOW HAYYHOW KapTHMHE MUPA, 3HAYCHUE
OIMCATENBLHOM, CHCTEMATU3UPYIOLIEH, OOBSICHUTENLHOM u
OPOTHOCTUYECKOW — (QYyHKUIMI  QU3MYECKOW  TEOpUM —  MEXAHMKW,
MOJICKYJISIPHOM (U3MKM M TEPMOJMHAMUKH, POJb (PU3MUYECKON TEOpPHH B
(OpMUPOBAHMYM MPEACTABICHUN O (PU3NUECKON KAPTHHE MUPA,

pa3nuyarh yCJIOBUSI TPUMEHUMOCTH MOJENCH (PU3NUECKUX TEN U TPOLECCOB
(SBJICHMIA). MHEpUMAIBbHAS CHCTEMA OTCYETA, AO0COIIOTHO TBEPAOE TEO,
MarepuaibHas TOYKA, PABHOYCKOPEHHOE JBUXKEHUE, CBOOOJHOE MAJICHHUE,
aOcooTHO ymopyras aedopmaius, aOCOMIOTHO yOPYyroe W aOCOMOTHO
HEYNPYroe CTOJKHOBCHHWS, MOJENM ra3a, JKHIAKOCTH W  TBEPIOTO
(KpUCTAJJTAYECKOT0) TeJla, UICATbHBIN a3, TOYEUYHBIA 3apsjl, OJHOPOIHOE
ANEKTPHYECKOE TOJIE,

pasnuyarh yciaoBus (CpaHMIlbl, 00JIaCTH) NPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, MOHMMAaTh BceoOHMi Xapaktep (yHAAMEHTANBHBIX 3aKOHOB W
OTPaHUYCHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

QHAJIM3UPOBaTh M OOBSICHATH MEXAHMYECKHE MPOLECChl U SIBJICHMS,
UCIOJIb3YSl OCHOBHBIE TOJIOKEHUSI M 3aKOHbI MEXAHWKU (OTHOCUTEIBLHOCTh
MEXAHUYECKOTO JIBHKCHHUS, (POPMYJIBI KHHEMATUKU PABHOYCKOPEHHOTO
JBWKEHUs, npeoOpazoBanusi [anumes aas CKOPOCTM W MEPEMEUICHUS,
3aKOHbI HbIOTOHA, MPUHIUIT OTHOCUTENBHOCTH [ ajniiest, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPAHCHHS UMITYJIbCA U MEXAHUUYECKON SHEPTUH, CBA3b
pabOThI CUJIBI ¢ U3MEHCHUEM MEXAHWUYECKON SHEPrUM, YCIOBHS PABHOBECHS
TBEPJIOrO TE€jaa), MPU 3TOM MCHOJb30BaTh MATEMATHYECKOE BBHIPAKEHUE
3aKOHOB, VYKa3bIBaThb YCJIOBUS NPHUMEHUMOCTH (PU3MYECKUX 3aKOHOB:
npeoOpa3oBanuii ["amues, BTOPOro U TPEThEro 3akoHoB HbloTOHA, 3aKOHOB
COXpPaHEHUsI MUMNYJbCa W MEXAaHUYECKOW DHEPruu, 3aKOHA BCEMUPHOIO
TATOTEHMUS,

AHAJIM3UPOBATh U OOBICHATH TEIUIOBBIE MPOLECCHl W SIBJICHUS, UCIOJIb3Ys
oCHOBHbIe TOJIookeHHsT MKT ¥ 3aKOHBI MOJEKYJISIPHOH (U3UKKH U
TCPMOJMHAMUKA  (CBS3b  JABJCHUS MWJCAIBHOTO Traza CO CPEAHCH
KWHETAYECKON DJHEPrueil TEIUIOBOI0 JBWIKEHUAS W KOHIEHTPAUMWEH €ro
MOJIEKYJI, CBSI3b TEMIEPATYPhl BEMICCTBA CO CPEAHECH KUHETUUYECKOMH



DHEPruel TEIIOBOrO IBWIKEHUS €r0 YacTHLl, CBA3b NABJIICHUS WACAIBHOIO
rasza ¢ KOHIEHTpaluenl MOJIEKYJI ¥ €ro TEMIEPaTypoil, ypaBHEHUE
Menneneesa—KnaneipoHa, [IEPBbIi 3aKO0H TEPMOJMHAMUKH,
3aKOH COXPAHCHUS SHEPTUU B TEIJIOBBIX MPOLECCAX ), TPH 3TOM
MCIIOJIb30BATh MATEMATHYECKOE BEIPAKEHHUE 3aKOHOB, YKA3bIBATh YCIIOBHS
[IPUMEHUMOCTH ypaBHeHUs1 MeHaeneesa—Kianeiipona,
AHATM3UPOBATH U OOBICHSTH SJIEKTPHUECKUE SIBJICHUS, UCIIOJIB3YsI OCHOBHBIE
NOJIO)KCHUST W 3aKOHbl  JJICKTPOAMHAMHUKH  (3aKOH  COXPaHCHHS
DIEKTPUUECKOTO 3apsna, 3aKOH Kyiona, [MOTEHLIMATBHOCTH
DIEKTPOCTATAUYECKOTO TOJIS, MPUHLMI CYIEPIO3ZULIUN  DIEKTPUYECKUX
IIOJIEM, TIPU OTOM YKasblBas YCIOBUS NPUMEHMMOCTH 3akoHa KyiioHa, a
TaKKE MPAKTUYECKH BAKHBIE COOTHOLIEHUS: 3aKOHBI OMa JuIs ydacTka Uenu
W JUIA 3aMKHYTOW BJIEKTPUYECKON Lenu, 3akoH JDxoynsa—JIeHna, mpasuna
Kupxroda, 3akonsl dapaznes s 2IeKTPOIn3a);
OMHCHIBATh (PUBMYECKUE TMPOLECCHl WM SBJICHUS, WCIOJb3Ys BEJIWYUHBL
[IEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMIYJIBC TEJNA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIBI, JaBJICHUE, TOTCHIMATIbHAS SHEPIUsl, KHHETHYECKAs SHEPIHs,
MEXaHWYECKas SHEprus, padoTa CWIIbI, LCHTPOCTPEMUTEIIBHOE YCKOPEHHE,
CUJla TSDKECTH, CWJIa YOPYIrOCTH, CHJIa TPEHHS, MOIIHOCTH, JHEPIrUs
B3aMMOJEHCTBHS Tena ¢ 3eMIIEH BOMU3H €€ MOBEPXHOCTH, SHEPTUS YIIPYrOn
aedopMali MPYXKUHBI, KOJTMYECTBO TEIUIOTHI, a0COIKOTHAS TEMIEparypa
Tena, padoTa B TEPMOJMHAMMKE, BHYTPEHHSS DJHEPrHs WIACAIBHOTO
OJIHOATOMHOTO rasa, padoTa WACAIBHOTO Ta3a, OTHOCHUTENBHAS BIAXXHOCTH
Bo3ayxa, KlIIJ| mmeasbHOro TEMIIOBOrO ABUTATENS, DJIEKTPUYECKOE IIOJIE,
HAINPHKEHHOCTD BJIIEKTPUYECKOr0 IO, HANPHKEHHOCTH IO TOYEYHOIO
3apsaia WM 3apsUKEHHOIO Iapa B BaKyyMe W B JIMDJIEKTPUKE, MOTEHIMA
AIEKTPOCTATHYECKOTO TIOJIS, PAa3HOCTH MOTEHIMAIIOB, JJIEKTPOABHKYIIASA
CUJla, CWJIa TOKA, HANpPsHKEHHWE, MOLIHOCTH TOKA, DJIEKTPUYECKas EMKOCTb
IUIOCKOTO  KOHACHCATOpa, CONPOTHUBJICHWE  y4YacTKa  Lenu ¢
[TOCJIEAOBATENBHBIM U TTAPAUIEIIBHBIM COCAUHEHUEM PE3UCTOPOB, SHEPIHUL
AIEKTPUYECKOTO IOJIs1 KOHIEHCATOPA,
OOBSACHATH OCOOEHHOCTH MPOTEKAHUST (PU3NUYECKUX SBJICHUI: MEXaHUYECKOE
JNBWKEHHUE, TEIUIOBOE IBH)KEHUE YACTHUILl BEIIECTBA, TEIJIOBOE PABHOBECHE,
OpOyHOBCKO€E ABM>KCHUE, AU(PPYy3Usi, UCIAPEHUE, KATICHUE U KOHACHCALWS,
IUIaBJIEHUE W KPUCTAUIA3ALMS, HANPaBIECHHOCTH  TEIUIONEPENayu,
DNEKTPHU3ALM TN, SKBUINOTCHUMAIBHOCTE MOBEPXHOCTH 3apsLKEHHOTO
IIPOBOAHUKA,



* MPOBOANTh MCCICIOBAHUE 3aBUCUMOCTH OJHON (PM3NYECKOH BEIMYMHBI OT
APYTO#l ¢ KCONB30BAHUEM MPSAMBIX U3MEPEHUI, TPA 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (UKCHpPOBAaTh  PE3yJbTaTbl  MOJYYEHHOH  3aBUCHMOCTH
(U3AYECKMX BEIMYMH B BHJIE TpPaPuKOB ¢ YYETOM  aOCONFOTHBIX
NOTPEIIHOCTENH U3MEPEHUA, AETIAaTh BBIBOBI IO PE3YJbTaTaM UCCIIEI0BAHUS,

* MPOBOANTE KOCBEHHBIC W3MEPEHHsI (PU3MYECKUX BEIMYHMH, MPU STOM
BBIOMpATh ONTUMAIBHBIA METOJ WM3MEPEHHS, OLICHUBATh AOCOJIIOTHBIE W
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHIA,

« MPOBOAWTH OMBITHI MO MPOBEPKE MPEITIOKEHHONW TMIOTE3bL. TUIAHUPOBATH
AKCIEPUMEHT, COOMPATh 3KCHEPHUMECHTAIBHYIO YCTAHOBKY, AHAJU3UPOBATh
NOJIYYEHHBIE PE3YJIbTaThl M JCJIaTh BBIBOJ O CTaTyCce MPEIIOKEHHON
TUIOTE3BI,

- cOONIIOAATh MpaBujia 6€30MacHOr0 TPyAa MPH MPOBEICHUN UCCIICIOBAHUIA B
paMKax y4eOHOTr0o 3KCIIEPUMEHTA, MPaKTUKyMa u
y4eOHOUCCIENOBATENLCKOW U TPOEKTHOM NEATENBHOCTH C UCIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOKUCTB 1 1a00paTOPHOro 000pyA0BaHMS,

- pemare pacu€THbIE 3a4a4ud C ABHO 3aJaHHOM W HEIBHO 3aJaHHOM
(U3AYECKOM MOJEIBIO: HAa OCHOBAHWM AHAINA3a YCJIOBHS OOOCHOBBIBATH
BHIOOp  (U3MYECKOH MOJENM, OTBEYarolied TpeOoBaHUIM  3a1auu,
OPUMEHSTH (POPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH M MOCTYNAThl (PU3NYECKUX
TEOpPUH MPU WCHOJB30BAHWM MATEMATHYECKMX METOJOB PEUICHHS 3a4ad,
IPOBOAMTH PACUYETHl HA OCHOBAHWM WMMEIOIIMXCS JAHHBIX, AHAJIU3WPOBATH
pPE3yAbTaThl U KOPPEKTUPOBATH METOJABI PELICHUS C YUYETOM MMOJIYUYECHHBIX
PE3YIBTATOB,

« pElIaTh KAYECTBEHHBIC 3a/1a4M, TPEOYIOIUE TPUMEHEHUS 3HAHUN U3 Pa3HbIX
pa3nenoB Kypca (HM3WMKHA, a TaKKE WHTErpalu 3HAHWU W3 JpYrux
OPEIMETOB  €CTECTBEHHO-HAYUYHOTO [MKJIA: BBICTPAMBATH JIOTHYECKYIO
LETOYKY PaCcCy>KIECHHUI ¢ OMOPON HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U
(DUBUYECKUE SBJICHUS,

* ICMIOJIB30BATh  TEOPETHUYECKHE 3HAHUS Uil  OOBSCHEHUS OCHOBHBIX
NPUHLKAMIOB PAaOOTHl U3MEPUTEIBHBIX TPHUOOPOB, TEXHUUECKUX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOLECCOB;

« MPUBOJIMTH MPUMEPHI BKIIAJA POCCHICKNX W 3apyOEKHBIX YUEHBIX-(PH3UKOB
B Pa3BUTHE HAYKH, B OOBICHEHHE MPOLECCOB OKPYXKAKOIIETO MHUPA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

« AaHAJIM3UPOBATh M OLEHUBATH MOCICACTBUS OBITOBOH M MPOM3BOJACTBEHHOM
NEATENBHOCTA YEJIOBEKA, CBS3aHHONW C (DU3WYECKMMH IPOLECCAMH, C
NO3ULMI 3KOJIOrMYECKO O€30MacHOCTH, MPEACTABICHUNA O PalMOHATEHOM



OPUPOJONOIB30BAHNH, A& TAKXKE Pa3yMHOM HCIIOJIB30BAHMH JOCTHXKEHUIA
HayKl W TEXHOJIOTMA JUIA JAIBHEWUIIETO Pa3BUTHSA  YEIOBEUYECKOIO
00IIIeCTBA,

« IPUMEHATh Pa3IMuHble CHOCcOObl paboTel ¢ HMHpOpPMaLMEH (U3NYECKOTO
COJNEP)KaHUST C  MCHOJB30BAHUEM  COBPEMEHHBIX  MH(OPMALMOHHBIX
TEXHOJIOTHI, TPHA 3TOM HCIOJIB30BATh COBPEMEHHBIE WH(OPMALMOHHBIE
TEXHOJIOTHH JIJIsl TOUCKA, MEPEPadOTKH U MPEABIBICHUS YUeOHOW U HAYYHO-
NOMyJIIpHOM ~ MH(pOpMaMKW, CTPYKTYPUPOBAHWUS W HMHTEPIPETALIH
uH(pOpPMALMK, TOJYYEHHOW W3 Pa3MYHBIX WCTOYHUKOB, KPUTHYECKH
AHATM3UPOBATH MOJy4acMy0 HHPOPMALIMIO U OLEHUBATh €€ TOCTOBEPHOCTD
KAaK HA OCHOBE MMCIOIIMXCS 3HAHWM, TaK U HA OCHOBE aHAJIM3a MCTOYHUKA
uH(popManuy;

* IPOSIBJISATH OpPraHU3alMOHHBIC U NO3HABATEIIbHBIE YMEHHUS
CaMOCTOSITENIbHOTO MPUOOPETEHNSI HOBBIX 3HAHMIA B MPOLIECCE BBINOJHEHUS
NPOEKTHBIX U YUEOHO-UCCIEA0BATENBCKIX PadoT;

- paboTaTh B TpPYIIE C HCIOTHEHHEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBaTh paboTy TPYMIbI, PAUOHATIBHO PACTIPEACTATE ACATENBHOCTD B
HECTAHJAPTHBIX CHUTYyalMsIX, AJCKBATHO OLEHWUBATh BKIA[ KAXKIOTO U3
YYaCTHUKOB TPYMIBI B PEHICHAE PACCMATPUBAEMON TPOOIIEMBI,

« MPOSIBIIATh MOTHBALMIO K Oyaymed npodecCHOHATbHOM NEATENBHOCTH MO
CHENUATBHOCTIM (PU3UKO-TEXHUUYECKOTO MTPOPUIIS.

K xoHumy oOyuenuss B 11 Knacce NPEeIMETHBIE PE3YJIbTAThl HA YIIIYOJEHHOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUArOIIUXCS YMEHUH:

* MOHUMATh POJb PU3UKH B IKOHOMHUYECKOM, TEXHOIOTHUECKOH, COLMATBHOM
U OTHYECKOH cdepax ACITETbHOCTH 4YEJIOBEKA, POIb M MECTO (U3WKH B
COBPEMEHHONW HAyYHOW KapTUHE MHPA, POJIb ACTPOHOMHH B IPAKTHYECCKON
JNEATENIBHOCTA YEIOBEKA W JAJBHEUIIEM HAyYHO-TEXHUYECKOM Pa3BUTHU,
3HAUEHUE ONUCATENBHOM, CUCTEMATH3UPYIOIICH, OOBICHUTENBHOH U
NPOrHOCTUYECKOW (QyHKIMHA (PHU3NUECKOH TEOpUU — BIEKTPOAMHAMMKH,
CHELHMAILHOM TEOpPUM OTHOCUTEIBHOCTH, KBAHTOBOW (PHU3MKH, PpOJIb
(du3nueckoii Teopuu B (POPMUPOBAHUM NPEACTABICHHUA O (PU3nUYeCcKoit
KAPTUHE MHUPA, MECTO (PU3MUECKOH KApTUHBI MHpa B OO0mIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHHN O IIPUPOJIE;

« pa3aMyaTh yCIOBUS MPUMEHUMOCTHA MOJENEH (PU3NYECKUX TENT U TPOLIECCOB
(ABJICHMIA). OJHOPOIHOE BJIEKTPUUYECKOE W OJHOPOJHOE MATrHUTHOE MO,
TAQPMOHMYECKHAE  KOJICOAHWs, MATEMATHYECCKUA MAasTHUK, WIACAJIbHBINA
NPYKUHHBIA MAsTHUK, TAPMOHMYECKHAE BOJHBI, UACATBHBINA KOIEOATEIbHBIN



KOHTYp, TOHKAas JIMH3a, MOJACJEH aroMa, aTOMHOIO sjapa M KBAaHTOBOW
MOJICTIN CBETA,
pa3nuuath yCaOBHS (TPaHMIBI, OONACTH) NPUMEHUMOCTH (PU3NUYECKUX
3aKOHOB, TOHUMATh BCEOOUINIA XxapakTep (yHIAMEHTAIbHBIX 3AaKOHOB U
OTrPAaHUYEHHOCTD MCIOJIB30BAHMS YACTHBIX 3AKOHOB,
AHATM3UPOBATh M OOBACHATH JJICKTPOMATHUTHBIE MPOLECCHl M SBIICHUS,
UCMOJIb3YSl OCHOBHBIE TMOJIOKEHUS W 3aKOHBI JJIEKTPOJMHAMUKA W
CHELMAIBHOM TEOPUU OTHOCHUTEITBHOCTH (3aKoH COXPAHEHUS
ANEKTPUYECKOTO  3apsaa, cuna Awmnepa, cuna JlopeHma, 3akoH
ANEKTPOMArHUTHOM MHAYKUKK, TpaBuio Jlenna, cesazp 3/1C caMOMHAyKIAA
B DJIEMEHTE BJIEKTPHUYECKON LEMUA CO CKOPOCTBIO M3MEHEHMS CHJIbI TOKA,
NOCTYJIAThI CIIEUHAATBHON TEOPUH OTHOCUTEIBHOCTH DUHINTERHA),
AHAIM3UPOBATh U OOBSCHATH KBAHTOBBIC MPOLECCHl U SBICHUS, UCIOIB3Ys
NOJIO’KEHUSI KBAHTOBOH (pr3mku (ypaBHeHUE DiiHITeHA 115 poTodddekTa,
NEPBBIA W BTOPOHM  mocTynarel  bopa, MOPUHIMI — COOTHOLICHHS
HeonpeaenénHocTel  ['eii3eHOepra, 3aKOHbI COXPAaHEHUsS 3apsoBOTO W
MAacCCOBOTO YHMCEINl U SHEPTHH B SIACPHBIX PEAKLUAX, 3aKOH PaJOaKTUBHOIO
pacnanaa);
OMUCHIBATh (PU3MYECKHUE TMPOLECCHl W SIBICHMS, WCIONb3Ysl BEIMYMHBL:
HANPSDKEHHOCTh 3JIEKTPUYECKOTO TMOJIS, MOTEHLHMAN 3JIEKTPOCTATUYECKOTO
NOJIs, PA3HOCTh NOTCHUMAIOB, JJICKTPOABHKYINAS CWJIA, WHIYKLHS
MArHMUTHOTO TMOJSl, MArHUTHBIA TOTOK, CWia AMNEpa, WHAYKTUBHOCT,
ANEKTPOABIIKYIIAS CWJIA CAMOWHAYKLIHMH, SHEPIAs MArHUTHOTO TOJS
NPOBOJAHHUKA C TOKOM, PEJIATUBUCTCKAA UMIYJIBC, MOJIHAS SHEPIHSL, SHEPIHs
NOKOSI CBOOOIHOM YaCTUIbI, SHEPrUsl U UMIYJIbC (POTOHA, MACCOBOE YHCIIO U
3apsa SApa, SHEPTUS CBS3H sIpa,
OOBSCHSTH 0COOCHHOCTH NPOTEKAHUS (u3nYeCKuX  SIBIICHUN:
ANIEKTPOMArHUTHAS WMHIAYKIMS, CAMOMHIYKLMS, PE30HAHC, MHTEP(hEpEHLIHs
BOJIH, Ju(pakuus, JUCOEPCUs, TMOJHOE BHYTPEHHEE  OTPAKEHUE,
dotoanexkrpudeckuii 3pPext (hotorddexr), anbda- u 6eTa-pacnaisl saep,
raMMa-u3JIydeHue saep, PU3nYeCKUe MPUHLMUIBI CIIEKTPATBHOIO aHAINA3A U
palboTHI Jlazepa;
« ONPEACIISITh HANPABICHUE WHAYKIWW MAarHATHOTO TIOJIsi MPOBOJAHHMKA C
TOKOM, CHJIBI AMTiepa U ciibl JIopeHna,
* CTPOUTH U300PAKEHUE, CO3/1aBACMOE ITIOCKUM 3€PKAJIOM, TOHKOU JIMH30M, 1
PacCUMTHIBATH €TI0 XaPAKTEPUCTHKH,
* IPUMEHATh OCHOBOIOJIATAKOIIAE ACTPOHOMMYECKHE TMOHSTHS, TEOPUU M
3aKOHBI JIJISl aHAIW3a U OOBSCHEHMS (PU3MUECKHUX MPOLIECCOB,



OPOUCXOJAIIMX B 3BE3JAX, B 3BE3MHBIX CUCTEMAX, B MEKIaTaKTUUYECKOU
Cpelne; ABMKEHUST HEOECHBIX TEJ, IBOJIIOLMHA 3BE3 U BeeneHHOM;

« MPOBOAWTH  KMCCIEAOBAHWUE 3ABHUCHMOCTEN  (DU3NYECKMX BEIIMYMH C
UCMOJIb30BAHUEM  MPSAMBIX M3MEPECHUH, TPH 3TOM  KOHCTPYMPOBATH
YCTAaHOBKY, (UKCHPOBATh  PE3yJbTarbl  MOJIYYEHHOW  3aBHCUMOCTH
(u3nYECKUX BEIMYMH B BHJE TpapuKOB ¢ y4€TOM  aOCOIIOTHBIX
NOTPEIIHOCTENH U3MEPEHUA, AETIAaTh BBIBOBI IO PE3YJIbTAaTaM HCCIIEI0BAHUS,

* MPOBOANTE KOCBEHHBIC W3MEPEHHsI (PU3MYECKUX BEIMYHMH, MPU STOM
BBIOMpATh ONTUMAIBHBIA METOJ WM3MEPEHHS, OLICHUBATh AOCOJIIOTHBIE W
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHHIA,

* MPOBOAWTH OMBITHI MO MPOBEPKE MPEATIOKEHHOW THIIOTE3bI: TUIAHUPOBATH
SKCIIEPUMEHT, COOMPATh SKCHNEPHUMEHTAIBHYIO YCTAHOBKY, aHAM3HPOBATH
NOJIYYEHHBIE PE3yJIbTaTbl W JENaTh BBIBOA O CTaTyce MPeASIOKEHHOM
TUMOTE3BI,

« OIUCBIBATh METOBI OTYYEHUS HAYYHBIX ACTPOHOMUYECKHAX 3HAHMIA,

- COOJNIIOAATh MpaBmUjia OE30NaCHOrO TPyAa MPU MPOBEACHUM UCCIEI0OBAHUIN B
paMKax y4eOHOTro AKCIIEPUMEHTA, MPaKTUKyMa u
y4eOHOUCCNENOBATENBCKOW U MPOEKTHON NEATEIBHOCTH C UCMOIB30BAHUEM
WU3MEPUTENIbHBIX YCTPOUCTB U JIAOOPATOPHOro 000PYAOBAHUS,

- pemare pacu€THhIE 3ada4yd C ABHO 3aJaHHOM W HEIBHO 3aJaHHOM
(U3AYECKO MOJEIBIO. HA OCHOBAHMM aHAIM3a YCIOBUS BBIOMPATH
(u3nyecKue MOJAETM, OTBEYAIIUME TPeOOBAHUSAM 3a/laud, NPUMECHSTH
(opMyJIBL, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3NUYECKUX TCOPHIA MPU
WCMOJIb30BAHUM MAaTEMATHYECKUX METOJOB PEIIEHUS 33434, NPOBOAUTH
pacuéTel HA OCHOBAHWH MMEIOIIMXCS JAHHBIX, AaHATM3UPOBATh PE3YIbTAThl U
KOPPEKTHPOBATh METO/IbI PEIICHUS C YYETOM MOTYUYEHHBIX PE3YJIBTATOB,;

« pEIIaTh KAYECTBEHHBIC 3a/1a4M, TPEOYIOIUE NPUMEHEHUS 3HAHUI U3 Pa3HbBIX
pa3nenoB Kypca (HM3WMKHA, a TaKKE WHTErpalud 3HAHWM W3 JpYyrux
OPEIMETOB  €CTECTBEHHO-HAYUYHOTO [MKJIA: BBICTPAMBATH JIOTHYECKYIO
LIETIOYKY PACCY KIECHHUM ¢ OIOPON HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(UBUYECKUE SBJICHUS,

* ICTIOJIB30BATh ~ TEOPETHUYECKHAE 3HAHUS Uil  OOBSCHEHUS OCHOBHBIX
NPUHLKANIOB PabOTHl U3MEPUTENBHBIX TPHUOOPOB, TEXHUUECKUX YCTPOWUCTB U
TEXHOJIOTMYECKUX MPOLECCOB;

« IPUBOJIUTH MPUMEPHI BKIIAJA POCCUMCKUX W 3apyOCKHBIX YUEHBIX-(PH3UKOB
B Pa3BUTHE HAYKH, B OOBICHEHHE MPOLECCOB OKPYXKAKOIIETO MHUPA, B
Pa3BUTHE TEXHUKU U TEXHOJIOTUH;



« AHAJIM3UPOBATh M OLECHUBATH MOCICACTBUSI OBITOBOH M MPOW3BOJACTBEHHOM
JESATEIBHOCTA YEJIOBEKA, CBA3AHHOH € (QU3MYECKUMM NOPOLECCAMH, C
NO3ULMI 3KOJOTMYECKOH OE30MACHOCTH, MPEACTABICHUA O PalMOHATIBHOM
OPUPOJONOIB30BAHNH, A& TAKXKE PAa3yMHOM HCIIOJIB30BAHUH JOCTHXKEHUIA
HayKl W TEXHOJIOTMA JUIA JAIBHEWUIIETO Pa3BUTHSA  YEIOBEUYECKOIO
00IIIeCTBA,

« IPUMEHSATh Pa3IMuHble CHOcOObl paboTel ¢ HMHpOpPMaLMEH (U3NUYECKOTO
COINEP)KaHUsT C  MCMHOJB30BAHUEM  COBPEMEHHBIX  MH(OPMALMOHHBIX
TEXHOJIOTHI, TPHA 3TOM HCIOJIB30BATh COBPEMEHHBIE WH(OPMALMOHHBIE
TEXHOJIOTHH JIJIsl TOUCKA, MEPEPa0OTKH U MPEABIBICHUS yU€OHOW U HAYYHO-
NOMmyJISIpHOM ~ MH(pOpPMaUKM, CTPYKTYPUPOBAHWUS W HMHTEPIPETALIH
uH(pOpPMALMK, TOJYYEHHOW W3 Pa3MYHBIX WCTOYHUKOB, KPUTHYECKH
AHATM3UPOBATH MOJy4acMy0 HHPOPMALIMIO U OLEHUBATh €€ TOCTOBEPHOCTD
KAaK HA OCHOBE MMCIOIIMXCS 3HAHWM, TaK U HA OCHOBE aHAJIM3a MCTOUYHUKA
uH(popmanuy;

* IPOSIBJISATH OpraHHU3allMOHHBIC U NO3HABATEIIbHBIE YMEHHS
CaMOCTOSITENIbHOTO MPUOOPETEHHSI HOBBIX 3HAHWI B MPOLECCE BBHIMOJIHCHUS
NPOEKTHBIX U YU4eOHO-HCCIEA0BATENBCKIX PadoT;

- paboTaTh B TPYINIE C WCHOTHEHHEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBaTh paboTy T'PYMIbI, PALMOHATIBHO PACIPEACIATh ACITEIbHOCTD B
HECTAHJAPTHBIX CHUTYyalMsX, AaJCKBATHO OLECHWBATH BKIAJ KaXAOrO W3
YYaCTHUKOB TPYMIBI B PEHICHAE PACCMATPUBAEMON TPOOIIEMBI,

« MPOSIBIIATE MOTHBALMIO K OyaylIeh mpodecCHOHAIBHOMN NEATENBHOCTH 1O

CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPUIISL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIIACC

No

n/n

HaumeHoBaHue pa3aesioB U TeM
NpPOrpaMmmbl

Koaun4yecTBOo 4acoB

Bcero

KontpoabHbie
padoThI

IIpakTH4eckune
padoThI

DneKkTpoHHbIe (HH(poBbIE)
o0pa3oBaTejbHbIE pecypchl

Pasnen 1. HAYUHBII METO/I IO3HAHUS IIPAPO/IBI

1.1 HayuHblit MeTOR O3HAHWSI IPUPOBI 6 https://resh.edu.ru/subject/28/
Hroro mo pazneny 6
Pa3nen 2. MEXAHUKA
2.1 Kunemarnka 10 1 https://resh.edu.ru/subject/28/
22 JluHaMuKa 10 https://resh.edu.ru/subject/28/
23 Craruka TBEpIOrO Teja 5 1 https://resh.edu.ru/subject/28/
2.4 3aKOHBI COXPAHEHHS B MEXAHUKE 10 1 https://resh.edu.ru/subject/28/
Hroro mo pazneny 35

Pa3nen 3. MOJIEKYJIAPHAA ®PU3NKA U TEPMOJINHAMHUKA

3.1 i 15 1 .
OCHOBEI MONIEKY AP HOKHHETHHECKOTH https://resh.edu.ru/subject/28/
TEOpHUH
3.2 TepmonnHamuka. T enaoBbIE MATHUHBI 20 1 https://resh.edu.ru/subject/28/



https://resh.edu.ru/subj
https://resh.edu.ru/subj
https://resh.edu.ru/subj
https://resh.edu.ru/subj
https://resh.edu.ru/subj
https://resh.edu.ru/subj
https://resh.edu.ru/subj

Al"peFaTHbIe COCTOsIHHMA BCIIECTBA.

33 Da3oBbIE MEPEXOMIbI 14 https://resh.edu.ru/subject/28/
Hroro no pazneny 49
Pa3zpen 4. JJIEKTPOANHAMUKA
4.1 DNEKTPUIECKOE MTOJIE 24 https://resh.edu.ru/subject/28/
4.2 IToCTOAHHBIN 3IEKTPUIECKUIN TOK 24 https://resh.edu.ru/subject/28/
43 Toxu B pasnu4HBIX cpenax 6 https://resh.edu.ru/subject/28/
Hroro no pazneny 54
Paszaen 5. PU3HUECKHU MPAKTUKYM
5.1 Du3HUECKHil MPAKTHKYM 16 16 https://resh.edu.ru/subject/28/
Hroro no pazneny 16
PesepBHOE Bpems 10
OBHIEE KOJIMYECTBO YACOB I1O 170 16

ITPOTPAMME



https://resh.edu.ru/subj
https://resh.edu.ru/subj
https://resh.edu.ru/subj
https://resh.edu.ru/subj
https://resh.edu.ru/subj

YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHAJIBI /UIA YUEHUKA

. O®uzuka, 11 kmacc/ KaceksHoB B.A., OOwmecTBO ¢ OrpaHUYCHHOMR
OTBETCTBEHHOCTHIO « [ IPODAY; AkuMOHEPHOE 0011ECTBO «M31aTeNbCTBO

«IIpoceeuieHue»

. ®uzuka, 10 kmacc/ KacksHoB B.A., OOecTBo ¢ OrpaHM4eHHOMR
OTBETCTBEHHOCTHIO «JIPODAY; AknmoHepHoe 00mecTBo «M31aTenbcTBO

«IIpoceeueHue»

METOJUYECKUE MATEPUAJIBI JIUIAA YUUTEJIA
®uzuka. YrnyOnennslii ypoBenb. 10—11 kiaccel : pabGovast mporpamMma K

muaun YMK B. A. KacesiHoBa: yueOHO-MeTOanueckoe nocooue / B. A.
Kacesnos, . I'. Biacosa. —M. : Jlpoda

2 O®uzuka. 10 k1. YruryOoneHHsiid ypoBeHs : yueOHuk / B.A. KacbsaHoB. —5-
e u3f., crepeotun. — M. : Jlpoda
3 O®uzuka. 11 k1. YruryOoneHnsiid ypoBeHs | yueOHuk / B.A. KacbsHoB. —5-

e u3f., crepeotun. — M. :Jlpoda

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

1 http://nsportal.ru - conuanbHasi C€Th pAOOTHUKOB 0OPA30BAHUSI.


http://nsportal.ru/

2 http://markx.narod.ru/pic/ - pu3nka B MIKOJIE.

3 http://festival. 1september.ru/articles/ - ¢ecTuBaab MEAArOrMYECKUX WACH
«OTKPBITBIA YPOKY.

4 http://www fizika.tu/ - caliT 1t yunTenel (pU3MKN U UX YUYCHHUKOB.
5 http://www.physics.ru/ - maTeprainsl o GuU3nKe.
6 www . ege .edu.ru - napopmanuoHHsiii mopran EI'D.

7 http :// school - collection . edu . ru/ - eaunas komnekuus 1{OPoB


http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

