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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeAcTaBieHHbIx B PI'OC COO, a taxxe
c yu€roM (enepasibHOM paboueid mnporpammbl BocnuTaHuss W Konuenmuu
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OpraHU3alUIX
Poccuiickoii @enepanuu, peaau3yolX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYarOUIMXCA.
[Iporpamma mno ¢Qusuke ma€T OpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro nmpeaMmera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca (u3ukd yriayOiaEHHOTO YpOBHS TO3BOJISIET PEan30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIINK, HAIIPABJICHO HA CO3/IaHHE YCIOBUM IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OoOy4JarommMmMcsi, KOTOpble HEOOXOMMMBI ISl MPOAOKEHUs 00pa3oBaHHs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIIUATLHOCTSIM.

B nporpamme no ¢puzuke onpeaensoTcs MIaHuPpyeMble pe3yIbTaThl OCBOCHUS
Kypca (uU3NKM Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKU TpeOOBaHU K JUYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYaroluXcs, OCBOUBIIHUX
nporpaMmy 1o Gpu3rKe Ha YpOBHE CpeaHEro 001ero oopa3oBaHus Ha yriayOJéHHOM
YPOBHE, SIBJIIETCSI CUCTEMHO-IEATEIIbHOCTHBIM MOJIXOI.

[Iporpamma no Gpu3rKe BKIIOYALT:

TJIAaHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca GU3UKHU Ha YIiyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 0 T0JIaM 00YUYEHUS;

cozieprkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBINA XapakTep U MOXKET OBITh
UCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU JUIsl COCTABIIEHUS CBOUX pabOYHMX MPOrpaMM.

[Iporpamma mno (u3Mke HE CKOBBIBAECT TBOPUYECKYIO MHUIIMATUBY YUHUTENICH U
MPEIOCTaBIsAECT BO3MOXHOCTH JUIsl peaju3allid  Pa3uyHbIX METOJUYECKHX
MOAXOJ0B K TMpenojaBaHuio (U3UKU Ha YriayOJIEHHOM YypOBHE IPH YCJIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOTO MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAaJ B CHCTEMY
3HaHWM 00 okpykaromiem mupe. [IkoapHBIN Kype GU3NKH — cHCTEMOOOpa3yomui
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PH3nYecKre 3aKOHbBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWW, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
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dbusnueckoir reorpadueir u actpoHoMmmen. lcmonp30BaHWME W aKTUBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYCHHUS] HOBBIX MAaTE€pUAJIOB C 3aJlaHHBIMU CBOMcTBaMH. M3yueHue QPu3nku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpOBaHNE YMEHHUI MPUMEHATh HaAYyYHBIA METOJ1 MMO3HAHUS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (u3UKH Ha ypOBHE CpETHET0 00IIero 00pa3oBaHus MOI0KEH
pPSA UIEH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €I0 TOCTPOEHHUS.

Hoea uyenocmmnocmu. B COOTBETCTBHUM C HEU KypC SBISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (pU3MKH
o0BbeIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMupOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
oJIE.

Hoea cymanumapusayuu. EE peann3anys NPEaIosaracT HCIOJIb30BAHUE
TYMaHUTapHOTO MNOTEHIHala (U3MYECKONH HAyKH, OCMBICICHHUE CBS3M Pa3BUTHUSA
(GU3HKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuknaonon nanpaeiennocmu. Kypc usuku yriry0i€HHOTO ypoBHS
IPEANnosaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTMUYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHLINIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. s pusuku peanuzanus 3THUX
IPUHLUIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITEILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYrOIEro ¢akropa ydeOHoro mporecca. s yriayOnéHHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMUYECKOTO JSKCIEPUMEHTA,
BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHHH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crioco0a peanusaiuu pu3nuecKoro npakTukyma. B nepBom ciyyae npakTUKyM
npoBoauTcst b0 B koHIe 10 u 11 kiaccoB, aubO MoOcCjae MEPBOTO M BTOPOTO
MOJIYTOANN B KaXKJIOM U3 3TUX KJIaccoB. BTopoii crnocod — 310 uHTerpamus padot
IPAaKTHUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPhIE MPOBOJAATCSA B IpoLiecce
u3ydeHus pasnena (temsl). [Ipu 3ToM mox paboTamMu NpakTHKyMa MOHHUMAETCs
CaMOCTOATEJIBHOE  HCCIEJOBAaHUE, KOTOPOE€ NPOBOJUTCA MO PYKOBOJACTBY
CBEPHYTOT0, 0000IIEHHOTO BHIa 0€3 MOIIaroBOi MHCTPYKITHH.



B mporpamme mo (Qusnke cucTeMa YYEHHYECKOTO DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa MpPE/ICTaBlieHAa €IMHBIM IepedHeM. Buioop
TEMaTUKHU JJI1 3TUX BHUJIOB YYCHHMYECKUX MPAKTUUYECKUX PabOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO MpoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAaHUPOBAHUST W OCHalleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIaJICHUE OOYYalOIMMHUCS YMEHHUSIMU TMPOBOJUTH TMpPSAMbIE U KOCBEHHBIC
U3MEpPEHUs], UCCIEAOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIUYMH U TMOCTAHOBKY
OTIBITOB TIO TPOBEPKE MPEITIOKEHHBIX TUITOTES.

Bbonbiiioe BHUMaHuE yACISIETCS PEIICHUIO PACUETHBIX U KAU€CTBEHHBIX 3a]1a4.
[Ipu 5TOM 17151 pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4U C SIBHO 3aJJaHHON
Y HESIBHO 3aJJaHHOM (YU3UIECKON MOJCIIBIO, TTO3BOJISIONINE TPUMEHATh N3yICHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pas3fesia Kypca, TaK M HHTErpHUPYS
MPUMEHEHHUE 3HaHUI U3 Pa3HbIX pa3zeioB. /(s kauecTBEHHbIX 3a7]a4 MPUOPUTETOM
SBJIAIOTCS 3aJlaHus Ha OOBSCHEHUE/TIPEJCKAa3aHue TNPOTEKAHUS (PU3NUYECKHUX
SBJICHM M TIPOLIECCOB B OKPY’KAIOIIEH JKU3HU, TpeOyroire BpIOOpa (pu3nuecKkon
MOJIEIIU JUISl CUTYalluy MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecrniedyeHnto yueOHOro npouecca Kype (pusuku yriyOon€HHOro ypoBHS Ha ypOBHE
cpenHero oOmero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX MPEIMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
o0opya0BaHUE 71 BHITTOTHCHHS YKa3aHHBIX B IPOTPaMMe 10 (PU3HKE YICHUICCKUX
OIBITOB, TAOOPATOPHBIX Pa0OT U padOT MPAKTUKYMa, & TAKXKE IEMOHCTPALMOHHOE
o0opy10BaHUE.

JleMoHCTpauoHHOe 00OpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIui s
UCCJICIOBAHUSI  U3Yy4YaeMbIX  SIBIGHUW M  MPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 00OpyIOBaHME MJI YYCHUYECKHX TPAKTHYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydalmmxca. TeMaTHYeCKHe KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
HU3MEPUTEILHBIX CUCTEM B BUJIE [IU(POBBIX J1A0OpPATOPHUIA.

OCHOBHBIMHU LEJIIMHU U3y4€HUsI PU3UKHU B 001IEM 00pPa30BAHUH SIBIISIFOTCS:

dbopMHpOBaHHE HWHTEpeca M CTpEeMJICHUS OOydYalomMXcd K HaydYHOMY
WU3YUYCHUIO TIPHUPOJBI, Pa3BUTHE WX HHTCIUICKTyaJIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUM O HAYYHOM METOJ€ TMO3HaHUs U (popMHUpoBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHUSIM;

dbopMHUpoBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;



dbopMHpOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIL30BaHUEM (DHU3HMUECKUX
3HAHWM U HAYYHBIX JI0KA3aTEIbCTB;

dbopMHpOBaHUE TPEACTABICHUA O pOJIM (PUUKU I8 Pa3BUTHUSL JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXKHBIX  cepax Oymyiein
npoecCHOHANBbHON  JESATENbHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUI0 B 3TOM HalPaBJICHUH.

JlocTxeHne 3TUX lenei 00ecreuynBaeTCsl pelieHHeM CIeAYIONNX 3a1ad B
nporecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro 001ero oopa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaHUK 00 00mMX (PU3MUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUAX,  BKIOYAs  MEXaHWKY,  MOJEKYSpHYI0  (HU3UKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HKY M SJIEMEHTHI aCTPOPU3UKHY;

dbopMHpOBaHNE YMEHHI MTPUMEHSATH TCOPETUICCKUE 3HAHUS I OOBSICHCHHUS
bu3nUecKkux SIBJICHUN B MPUPOJE W JUIsl MPUHITHS TPAKTUYECKUX DPEIICHUN B
MOBCEHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbBIX 33]1a4 C SBHO 33JJaHHON (hU3NUECKO
MOJICNIbIO, 3ajiay, MOJPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CcO3AaHue (PU3nYecKon
MOJICNIA, aJeKBaTHOW YCJIOBHSM 3a/lauyd, B TOM YHCJE 3a7a4 HHKEHEPHOTO
XapakTepa;

NoHUMaHuEe (U3MUYECKMX OCHOB M TMPHUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHMUYECKUX MPOIIECCOB, MX BIUSHUS Ha OKPY>KAIOIIYIO CPEAY:;

OBIIQJICHNE METOJAAMH CaMOCTOATEIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
GU3MYEeCKUX OKCIIEPUMEHTOB, aHaIW3a W HWHTEpPHpeTanuu  WHGOpPMAIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIbTaTa;

CO3/IaHME€ YCJIOBHUW /IS Pa3BUTHS yYMEHHHA MPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPUYECKOM JIESITEIbHOCTH;

pa3BuTHe UHTEpeca K chepam npodeccuoHaTbHOM AeSTENHHOCTH, CBI3aHHOU
¢ (PUBHUKOM.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO yroyOnéHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpeamera «®Dusnka» Ha YpPOBHE CPEIHETO0 OOIIEro
oOpa3oBaHusl BBIOMpAETCS OOYYAIOUIUMUCS, IUIAHUPYIOMUMH TPOJOJIKEHUE
oOpa30oBaHuUs M0 CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUII.

Ha uzydenne puzuku (yriyO0nEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEZIEIIIO).

[Ipenmaraemerii B mporpamMme 10 (U3MKE TMepedcHb JIAOOPAaTOPHBIX M
MPAKTUYCCKUX pabOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHTENb JCIacT BBIOOP
MPOBENCHHUS JTa0OPATOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
O0COOCHHOCTEHN 00yJaroInXCA.



COAEPKAHUE OBYUEHUSA
10 KUIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npupojsl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKOBHIE CUCTEMBI).

[TorpemHocT  w3MepeHnid  (GU3UYECKUX  BENMWYWH  (aOCONIOTHAs |
OTHOCHUTEJIbHA).

MonenupoBanue (HU3NIECKUX SBICHUN W TPOIECCOB (MaTepuaibHas TOYKA,
a0COJIFOTHO TBEPJIOE TEJO0, UAcaTbHAS )KUAKOCTh, UJI€AJIbHBIN T'a3, TOUYCUHBIHN 3apsi).
['unoTe3a. PU3NYECKH1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKast TEOPHUS.

Ponb u mecto ¢u3nku B (GOPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpa, B PAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHne cuiibl TOKa U HANPSHKEHUS B LIENU MOCTOSHHOTO TOKA MPY TOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi adboparopueit no ¢usuke. [Ipumepsl uzmMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast mu oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MaTepuagbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerieHre, CKOPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAs CKOPOCTH) M
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, HUX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTEPUAIBLHON TOUKH OT BPEMEHU U UX
rpaduku.

CBobOonHOEe mMajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOpPEHHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpauKH.

KpuBonuHeitHoe  aBmkeHue. [IBUkKEHHE  MaTepUAIBHOM TOYKM  TIO
OKPY>KHOCTH. YTJOBas MU JMHEWHas CKOpocTh. Ilepmoa u yacrtora oOpaiieHwus.
[lenTpocTpeMuTebHOE (HOPMAJIBHOE), KAacaTelIbHOE (TAaHT€HIMAIbHOE) U TIOJIHOE
YCKOpPEHUE MaTepUalbHON TOUKH.



TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBHYKEHUE CHAPSI0B, LICITHBIE, IIECTEPEHYATBIC U PEMEHHBIE ITepefadn, CKOPOCTHBIE
JTUQDTHL.

Jemoncmpayuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPAUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JBAYKEHUS.

Crioco0bl uccneoBaHusl IBUKEHUI.

Nnmroctpanys npenesbHOro Nepexo1a U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIH30BAaHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmonenue ABMKEHUS Tena, OPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPHI, CKOPOCTEN JIBUKEHUS OJHOTO U TOT'O K€ Tena
B Pa3HBIX CHCTEMAaX OTCUETA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

M3yyeHne HEpaBHOMEPHOTO JBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

W3MmepeHne yCKOpEeHHs MPpU NPSAMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBUKEHUU.

WU3mepeHre  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yyenue nBUKEHHUs Tena, OpOIIEHHOTO TOpU30HTANIBHO. [IpoBepka runoTessl
O MpAMOM MPONOPUUMOHAIBHONW 3aBUCUMOCTH MEXAY JaJbHOCTBIO IMOJETA H
Ha4aJIbHOM CKOPOCTBIO TEA.

W3yyeHue IBHKEHHS Tella MO OKPYXKHOCTH C IOCTOSHHOW II0 MOZIYJIIO
CKOPOCTBIO.

HccnenoBaHue 3aBUCMMOCTH epro/ia oOpallieHrss KOHUYECKOTo MasgTHUKA OT
€ro apameTpoB.

Tema 2. lunamuxa.

[lepBbiii 3akoH HprotoHa. MHepumaneHble cuctemsbl oTcyéTa. [IpmHnmn
oTHOocuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCuéTa (OmpeleseHue,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu Cuil.

Bropoii 3axkoH HproToHa 111 MatepuaibHON TOYKHU.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW M
VHEPTHOU MAaCCBI.



Cuiia TsiecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO Ma/IEHUS OT BBICOTHI HAJl
MOBEPXHOCTHIO IJIAHETHI U OT Treorpapuyeckoil mupoThl. JIBukeHne HEOECHBIX Tell
U UX cyTHUKOB. 3akoHbl Kemnepa. [lepBas kocmuyeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, OBMXKylIerocs c
YCKOPEHHEM.

Cuina tpenusi. Cyxoe Tpenne. Cuiia TpeHUs CKOJIbKEHUS U CUJIA TPEHHUS ITOKOS.
Koaddumuent tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH TeJa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JABHKECHHUS.

Jasnenue. 'mapocratnyeckoe gapienue. Cuina Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJOTUYECKUE MPOLECChl: MOANIUITHUKH,
JBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaOmnronenue IBHXKEHUS TEJl B MHEPIIUATIBHBIX U HEMHEPIIUATIbHBIX CUCTEMaXxX
OTCYETA.

[IpyHLIIMTO OTHOCUTENIBHOCTH.

Kauenune AByX HWIMHAPOB WJIM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEHUE PaBHOJEHCTBYIONIEH TPUIIOKEHHBIX K TNy CHII C IPOU3BEACHUEM
Macchbl T€Jla Ha €r0 YCKOPEHHE B MHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIUX B PE3YJIbTATE B3aUMOJICHCTBUS TEN.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM MOABEME U MaJICHHH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

W3mepenne paBHOJEHCTBYIONIEH CUJT TIPHU JBM)KCHUHM OpyCKa MO0 HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBUCUMOCTH BPEMEHM JBHIKEHHUS Opycka IIo
HAKJIOHHOM IIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.

HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pa3sIie, OT ux AedopMaIiuH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
NErkuii OJIOK.

N3mepenue koddduiiieHTa TPEHUs MO0 BEJIWYHMHE YIJIOBOro KO3 duImeHTa
3aBucHMOCTH Frp(N).

HccnenoBanuie nBHKeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTU € EPEMEHHBIM
K03 PUITMEHTOM TpEHUSI.

N3yueHnne nBUXKEHUS TPy3a Ha BaJTy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. llocTymarenbHoe M BpallaTeNbHOE IBUKEHHE
TBEpIOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpamleHus. [lnedo cuibl.
CnoxeHue Cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.



VYcnoBust paBHOBECHS TBEPAOTO TeEA.

YcroliunBoe, HeycToIuMBOE, O€3pa3InYHOE paBHOBECHUE.

TexHU4ecKue YCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: KPOHILITEHH,
CTPOMTEIBHBIA KPaH, PEIIETYaThIe KOHCTPYKLIUU.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

HUccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO TEla, HWMEIOLIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHne KPOHIUTENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coXpaneHusn 6 mexaHuxe.

HMMnynsc MaTepuaabHOM TOUYKH, CUCTEMBI MaTEpUaIbHbIX TOUEK. LleHTp Macc
CUCTEMbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

MMiyibC CHIIBI M U3MEHEHHUE UMITYJIbCA Tella.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

MoMeHT umnysbca MaTepUaIbHOW TOYKH. lIpencraBieHne O COXpaHEHHH
MOMEHTA UMITYJIbCa B LIEHTPAJIBHBIX IOJIAX.

PabGorta cunsl Ha MamoM M Ha KOHEUHOM mepeMelnieHuu. ['paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MontHOCTh CUIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHU
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOUKH.

[loTeHUIMaNbHBIE W HENOTEHUMAJNbHbIE CHJBL. [loTeHnManpHas »HEprus.
[ToTenmmanbHas sHEeprus ynpyro nedopMupoBaHHOW NpyxuHbl. [loTeHmanpHas
DHEPIus TeJjla B OJJHOPOJIHOM I'PaBUTALMOHHOM noJie. [loTeHnuanpHas sHeprus reina
B TPAaBUTALMOHHOM IOJI€ OJHOPOAHOro mapa (BHyTpH W BHE Mmapa). Bropas
KOCMHMYECKast CKOPOCTh. TpeThbsi KOCMUUYECKast CKOPOCTb.

CBsi3b pabOThI HEMOTEHIMATIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEprun
CUCTEMBI T€Jl. 3aKOH COXPAaHEHHS MEXaHUYECKON IHEPTHUU.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHynmu s WICAUIBHON KUIKOCTH KaK CIEJICTBHE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOU YHEPTUH.

TexHuyeckne yCcTpoMCTBAa M TEXHOJIOTHYECKHUE MTPOLIECCHI: JBHKEHUE PAKET,
BOJAOMET, KONIEP, MPYKUHHBIN MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHWE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTnBHOE IBMXEHUE.

N3mepeHne MOITHOCTH CHJIBL.

W3meHeHne sHeprun Teja MPU COBEPIICHUN PadOTHI.



B3anmHble mNpeBpalieHUs KMHETHYECKOM M IMOTEHIMAJIBHOW JHEPrud NpH
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPTUU MpU CBOOOTHOM MaJICHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

N3mepeHne nMmmyJiibea Telia o TOPMO3HOMY MYTH.

W3mepenue Cuiibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOUIISE U MOIIIHOCTH CHJIbI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs] UMITYJIbCA ITPU YIIPYTOM B3aHUMOJIEHCTBHH.

W3mepeHrne KHHETUYECKOM YHEPTHUM TEJIA 10 TOPMO3HOMY ITyTH.

CpaBHeHUE W3MEHEHHS MOTCHIIMAIBLHON SHEPTUM MPYKUHBI C padOTON CUIIBI
TPEHUSI.

OmnpeneneHue pabOThl CWIBI TPEHUS] NPU ABWXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMUKA.

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJsipHO-KuHeTn4Yeckor Tteopuu (MKT), ux
omnbITHOE 0OocHOBaHue. b dy3us. bpoyHOBCKoe NBHKEHHE. XapaKTep IBHKCHHUS
Y B3aUMOJICHCTBUSI YACTHUIl BewlecTBa. MoJenu CTpOEHUs ra3oB, >KHAKOCTEH WU
TBEPJBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeleld. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [locTostHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenscust.

Mopens uaeanbHOro ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YaCTHULIBI
ra3a ABMXKYTCS XaOTHUYECKH U HE B3aUMOJECHCTBYIOT APYT C APYTOM.

['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcomatoTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon lansToHa. M3ompoiieccsl B
UJCATbHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM M CPEAHEH  KHUHETUYECKOW DSHeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJICKYJISPHO-KUHETUYECKOM TEOPUH UICAIbLHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEpPruei MocTynaTeIbHOro TeIIOBOrO JIBUKEHUS €€ YaCTHII.

TexHuYeCKHue YCTPOWCTBA M TEXHOJOTHUYECKHUE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMaTePUaJIOB.

Hemoncmpauuu.

Mopenu nBUXEHHUS YacTHI] BEIISCTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anmuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Jubdy3ust sKkuIKoCTeH.

Mogens onbita llTepHa.

[IputsxeHne MOJIEKYJI.
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Mogenu KpuCcTaINIMYECKUX PEUIETOK.

HabGmrogenue u vicciieqoBaHUE U30IPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKMuUKym.

HccnenoBanre Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiueid U X0JIOAHOM BOJOM.

N3yyeHue H30TEPMUYECKOTO Mpolecca (PEeKOMEHJAOBAaHO MCIOJIb30BaHHE
1udpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yyenune n300apHOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmogunamuueckas (T[[) cucrema. 3amaHue BHEIIHUX YCIOBUW IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHeNIHNE 1 BHyTpeHHHE nTapaMeTphl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEJHUE 3HAUCHUS BEJIMYMH, ONTUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauvano TtepmoanHaMuku. (CamMonpoU3BOJIbHAs — pellaKcalus
TEPMOJINHAMUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—KianeiipoHa U BbIpaKeHUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlUs YacTHUll, BBICOKHE
TeMIeparypsl. BolpaxkeHue i1 BHyTPEHHEN SHEPTUUA OJJTHOATOMHOTO HJICATbHOIO
rasa.

KBazucratnueckne u HECTATHYECKUE MTPOLECCHI.

DneMeHTapHasi paboTa B TepMOJUHAMUKe. Boruncienne paboTel o rpaguky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kKak  crnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMHYECKOW  cUCTeMbl 0e3  coBepuieHuss pabotel.  KoHBekius,
TEIUIONPOBOIHOCTD, U3JTyUYCHHE.

KommuectBo TtemnoTel. TemmoéMKoCcTs Tena. YAEnbHasT W MOJISIpHasd
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHUE Maiepa. YaenpHas TEIUIOTa CrOpPaHMs
toruBa. Pacuér kommuecTtBa TeEmIOTHI mnpu Temonepenade. I[lonarue o0
aamabaTHOM IIpoIriecce.

IIepBbIil 3aKOH TepMOJAMHAMUKA. BHYyTpeHHs1s1 sHEeprus. KoanyecTBo TeniaoTsl
U paboTa Kak MeEpbl U3MEHEHMs] BHYTPEHHEW DSHEPruu TEPMOJIUHAMHUYECKON
CHUCTEMBI.

BTopoii 3aK0H TEpMOAMHAMUKH JIJ1s1 PABHOBECHBIX MTPOLIECCOB: YePE3 3aJJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €IMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIiepaTypa.

BTopoii 3aK0H TepMOJAUHAMUKY JJIs1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0o0Jiee XOJIOIHOTO TeNa K 0ojiee HarpeToMy 0e3 KOMIIEHCAITU!
(Knay3uyc). HeobpaTuMoCTh IPUPOTHBIX MPOIIECCOB.

[TpuHumme! necTBus TertoBbix MammH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [uki Kapno.
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DKOJIOTMYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUrarenieid. TemmoBoe
3arpsA3HEHUE OKPYKAIOIIEH CPEIbl.

TexHuyecknue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: XOJOAWIbHUK,
KOHJUIIMOHEp, JU3CIbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWUIM3alUs «TEIUIOBBIX» OTXOMIOB C
WCITI0JIb30BAaHUEM TEILJIOBOTO HACOCA, YTHIIM3AIUs OMOOPTraHUYECKOTO TOTLIMBA JIJIs
BBIPAOOTKU «TETUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauuu.

W3MeHeHne TemnepaTypsl pH aquabaTHyecKoM pacIupEHUH.

Bo3gymHoe orauso.

CpaBHeHUE yAENbHBIX TETUNIOEMKOCTEN BEILIECTB.

CriocoObl M3MEHEHHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnadbaTHOro npouecca.

KoMmnbroTepHble MOJIENN TEMJIOBBIX JIBUTATEIIECH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHne yaenbHOoN TEII0EMKOCTH.

HccnenoBanue nponecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

W3yyeHue B3aMMOCBSI3W DHEPTUM MEXMOJIEKYJISIPHOIO B3aUMOJACUCTBUS U
TEMIIEPATYPbI KUTICHUS KUTKOCTEH.

Tema 3. Azpecamnivie cocmoanusn éewyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue 1 koHIeHcanus. Micnapenue u kurneHue. Y ieapHasi TeraoTa
napooOpa3oBaHUsl.

HacehllieHHble M HEHachllleHHblE TMapbl. KayecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH U IaBJICHUS HACBIILIEHHOT'O apa OT TEMIEPaTypbl, UX HE3aBUCUMOCTD OT
00BbEMa HACBIILIEHHOTO Napa. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHHUS OT JABJICHUS B
XKUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS M OTHOCUTEIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3auusa. YJIeJbHas TEIIoTa IUIaBJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxartue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacuMpenre. AHrapMOHM3M TEIUIOBBIX KOJI€OaHUI YaCTHUI] BEUIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha Ka4eCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEprUn B (Pa30BbIX MMEPEX0IaX.

YpaBHeHuUE TEII0BOTO OajiaHca.

[ToBepxHocTtHOe HaTspKeHHE. Ko3(phUIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHUYecKue yCTpOMCTBA W  TEXHOJOTMYECKHE MPOLECCHl:  KUAKUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.
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Hemoncmpauyuu.

TemnnoBoe pacmpeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSYKECHMUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.

Kanumisipabie sBiaeHUsI.

Moenn HEHBIOTOHOBCKOU JKHIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmaruii.

HaOmronenue manbix aedopmariuid.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TENIO0THI IIJIaBJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITIOMEILICHUH.

N3mepenne koapduiimeHTa NOBEpXHOCTHOTO HATSHKCHHUS.

N3mepenne moayns FOnra.

HccnenoBanve 3aBUCMMOCTH  Jedopmanuu  pe3MHOBOro odOpasma OT
MPUJIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. DaekTpoauHamMuKa.

Tema 1. Inexkmpuueckoe noie.

ONeKTpu3alms Tel U €€ MPOSBICHMS. JJEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKM, [HUAJIEKTPUKH U  MHOJYIPOBOJAHUKH.
DneMeHTapHbIN ANEKTPUUYECKUH 3apsi. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

OnekTtpudeckoe nose. Ero neiictBre Ha 3JIEKTPUYECKUAE 3apsibl.

Hampsix€anocts  anektpuueckoro  monig.  [IpoGueiit  3apsan.  Jlunuum
HaIpsHKEHHOCTH 3JIEKTPUYECKOTO 1oJsi. OJHOPOIHOE 3IEKTPUUECKOE MOJIE.

[ToTeHUHAIBHOCTh 3JIEKTPOCTATHYECKOTrO MOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[Torenuan 3neKTpocTaTuuecKoro noJiga. CBsi3b HANPSHKEHHOCTH TOJISI U Pa3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[IpyuHIMT CYTIEPIO3UIIUN PIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTO 1o 00béMy miapa. [lome paBHOMEpPHO 3apsiKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTEHIIHMAIBHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B AJIIEKTPOCTATUYECKOM I0JIE. Y CJIOBUE PABHOBECHS 3aPsI/IOB.

13



JanexTpuku B 3IIEKTPOCTATUYECKOM roJe. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIeKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE cCoeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOEe COETUHEHHE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHEPrUst JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YePE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

OueHka cuj B3aUMOJICHCTBUS 3apPSKEHHBIX TEI.

HabGnrogenue npeBpalleHus SHEPTUH 3apsHKEHHOTO0 KOHAEHCATOpa B SHEPTHUIO
V3JIy4YEHUSI CBETOANO/A.

N3ydyenne npoTeKkaHus TOKa B LENU, COAEPHKAILIECH KOHICHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccenenoBanue paspsiga KOHAECHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKMpUiecKuii mok.

Cuia toka. [TocTosiHHBIN TOK.

VcCioBus CymecTBOBAHUS MOCTOSHHOTO AJIEKTPUYECKOTO TOKa. MCTOUHMKH
toka. Hampskenue U u DJ1C &.

3akoH OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COPOTUBIIEHUE. 3ABUCUMOCTb CONPOTUBIICHUS] OJJTHOPOIHOTO
MPOBOJIHMKA OT €ro JJMHbl M IUIOIAJAM TOMNEPEYHOTO CEUCHUA. Y IEIbHOE
CONPOTHBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuieckux meneil. [IpaBmina Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIenna.
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MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucrope.

O/1C 1 BHyTpeHHEe COMPOTUBIIEHUE UCTOUYHUKA TOKA. 3aKkoH OMa JIJ1sl TOJTHOM
(3aMKHYTOM) dJeKkTpudyeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KoHnnencaTop B 11eny MOCTOSIHHOTO TOKA.

TexHuueckue yCTpPOMCTBA M TEXHOJOTUYECKHE IPOLIECCH: aMIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK IJIEKTPUUECKOU SHEPTHUHU.

Hemoncmpauuu.

N3mepeHure CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSKEHUS JJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOUO/IA.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEUYEHHS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrniocoObl coeTMHEeHUs UCTOYHUKOB Toka, IJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIUAIOB MEKY MOJFOCAMUA UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre CMEMIaHHOTO COSIMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBl TOKAa OT HANPSOKEHUS MJIS JIaMIIbI
HaKaJIMBaHMUS.

YBenuueHue npejesia u3MepeHus amnepMerpa (BoabTMeTpa).

N3mepenne /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIUATIOB MEKY MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DJIeKTpUYECKasi  MPOBOJUMOCTb  PAa3JIMYHBIX  BEIIECTB.  JICKTPOHHAS
MPOBOAUMOCTE TBEPIBIX METAJIOB. 3aBUCUMOCTH COINPOTUBICHUS METAUIOB OT
Temmnepatypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOoBOTHUKH. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [omynmpoBoIHUKOBBIEC TTPHUOOPHI.

DNEKTPUYECKUA TOK B JJIEKTPOJHUTAX. DIEKTPOJIUTHYECKAsT JUCCOIUALIUS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.
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OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyecknue yCTpOWCTBa M NPAKTHUYECKOE IMPUMEHEHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITyuyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAQUHUPOBAHNE MEJIU, BhITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Jemoncmpayuu.

3aBUCUMOCTb COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsI 3ekTposm3a dapazes.

W ckpoBoii paspsia M IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIIOB ¥ NOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HaGmroienne amexTpoiusa.

M3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHBIICEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX HM3MEPUTENIBHBIX NPUOOPOB M KOMIIBIOTEPHBIX JATYMKAX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYHUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHHE  KOCBEHHBIX HW3MEPEHHUM, MCCIENOBAaHWWA  3aBUCHMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKA MPEMJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTHYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca ¢pusnku yriay0iaéHHoro ypoBHs B 10 kiacce ocyuiecTBisercs
C Y4ETOM COJEP/KATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMAaTHKH,
OMONOTHU, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYYHOZ0
nO3HaHuA: SBJICHHWE, HAay4yHbId (aKT, rumoresa, (pU3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, [T POoBas 1ad0paTopusl.

Mamemamuxka: penieHUe CUCTEMbl YypaBHEHUW. JluHelHas QyHKIMS,
napaboza, runep6osua, ux rpaduku U cBoiicTBa. TpuroHoMeTpuyeckre QPyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKLMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozusa: mexanuveckoe NBWKCHHUE B KUBOUM mpupoae, nuddysus, ocmoc,
TEII0OOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXKalouleil cpenbl,
yTUiau3aluusg OHOOPraHMYEeCKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOW» U
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AIEKTPOIHEPTHUH, TOBEPXHOCTHOE HATSHKEHUE U KAIWJUISIPHBIC SIBJIEHUS B IPUPOJIE,
AIEKTPUUYECKUE SBJIICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpPHAs Macca, MOJy4YeHME HAHOMATEPHUAJIOB, TEILIOBBIE CBOWCTBA
TBEPIBIX TEJN, )KUJIKOCTEN U Ta30B, KUJKUE KPUCTAILIIbI, JIEKTPUUYECKUE CBOMCTBA
METAJJIOB,  JJIEKTPOJIUTHYECKAs  JIUCCOLUMAIMS, TallbBAaHWKA, DIJICKTPOHHAsS
MHUKPOCKOIIHS.

TI'eozpaghusa: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMKCHUN C HCIONb30BAHHEM MEXaHH3MOB,
YYET CYXOrO H IKUAKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLHH
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHUKE (TUPOCKOIN, BOJAOMET U APYTrHUE), IBUTATEIb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJMUIBHUK, KOHJIMLIHUOHEDP, TEXHOJIOTHH
IIOJIlyY€HUsT COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHUCJIE HAHOMATEPUAIIOB, W
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllMTa, 3a3eMJICHUE DJIEKTPONpuOOpOB,
ra3opas3psiiHbIE JIAMIIbI, TTOJIYIIPOBOTHUKOBBIE IPUOOPHI, TaJIbBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Maznummnoe no.e.

B3auMonencTBUEe TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHUTHBIX NOJIEH. JIMHUM MarHUTHOW WHYKIIWH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcreaa.

Cuna AmMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuia JlopeHua, €€ HanpaBiIeHUE U MOYJIb. J[BUKEHUE 3apSAKEHHON YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MaruautHoe nose B Beuectse. DeppoOMarHeTUKy, napa- U IMaMarHeTUKH.

TexHudeckrue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHl: NPUMEHEHUE

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptuHa  7uHMA  WMHAYKOMM ~ MarHATHOTO  IIOJISL  TOJIOCOBOTO  H
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KapTuHa MM MarHuTHOM UHAYKIMH TOJIS JUIMHHOTO TPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJIHUKA, KATYIIIKHA C TOKOM.

BzaumopernicTBre 1BYyX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenune nBmkeHus my4yka 3JI€KTPOHOB B MAarHUTHOM TIOJIC.

[TpuHIMI JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTOAJIEKTPUUYECKOU CUCTEMBI.
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Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB peppOMArHeTHUKOB.

HccnenoBanne AeCTBUS IOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIUU HA OCHOBE M3MEPEHUS CHIIBI AMIIepa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBeHne ANEKTpOMArHUTHOM HMHAYKOUU. [lOTOK BEKTOpa MarHUTHOM
uHaykmuu. OJIC uHaykuuu. 3akoH AJIEKTpOMarHuTHoW wuHaykuuu Oapanes.
Buxpesoe snektpuueckoe noise. Toku Dyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
TOJIE.

[IpaBuio Jlenua.

NunyktuBHOCTh. KaTylllka HMHAYKTUBHOCTHM B LENH MOCTOSHHOTO TOKA.
SArnenne camonnaykuuu. IJ1C caMOUMHIYKIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOUECChl: HMHAYKIHUOHHAS
M€Yb, COJICHOU], 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HaOmnroienue siBeHust 3JeKTPOMarHUTHOW UHTYKITUU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MarHuTHOTO TIOTOKA.

[IpaBuiio Jlenna.

[TameHre MarauTa B aTlOMUHHAEBOM (MEIHON) TpyOe.

SIBneHne cCaMOMHAYKIIUH.

Uccnenosanne 3aBucumMoctd JJ]C caMOMHAYKIMU OT CKOPOCTU U3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHne MHAYKIUU BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanue sSBICHUS] CAMOUHAYKIIAH.

COopka MoJIenu AIEKTPOMArHuTHOTO FeHepaTopa.

Pasznea S. KosieOanusi u BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarennHasg cucrema. CBoOOIHEIE KOIcOaHM.

["apmonunueckue konebanus. Kunemarndeckoe M TUHAMHUYECKOE OIMMCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUSI MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMUAYECKOTO OMUCAHUS TaPMOHUYECKUX KOJIeOaHUM U3 UX DHEPreTUYECKOTo U
KMHEMATUYECKOTO OTTUCAHUSI.
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Amvmutyna u ¢asza konebanuil. CBsI3b aMIUTUTYIbI KOJEOAHWN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m 4actora kojeOauuid. Ilepuon ManbiX CBOOOJHBIX KoOJICOAHMIMA
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarouux Kojaebanusx. BeiHyx)aeHHbIe KoneOanus. Pe3onanc.
Pe3onancHass kpuBas. BinsHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KPUBOM.
ABTOKOJI€OaHUS.

TexHU4ecKue yCTpPOMCTBA U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KaueJu, My3bIKaIbHBIC MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauyuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

HabGnronenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJeOaHUI rpy3a Ha HUTU OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH Mepruoa CBOOOHBIX
KOJICOAHH OT COTPOTUBIICHHUS.

UccnenoBanue kosiebaHUM Tpy3a Ha MACCHUBHOM MpYXHHE C IEJIbIO
dbopmupoBaHus NMpeACTaBICHUIN 00 UaeaIbHON MOIENN IPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUs YHEPTUU MPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanue BIHYKICHHBIX KOJIEOaHU.

HaOmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasITHUKOB.

N3yyeHue 3aKOHOB JBMYKEHUS TeJla B XOJ€ KOJeOaHU Ha yIPYTOM MO/BECE.

N3yueHne NBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBanue SHEPTUN B MPY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IBI 3aTYXAIOMINUX KOJIEOAHUIA.

HccnenoBanre BRIHYKICHHBIX KOJIEOaHUI.

Tema 2. dnekmpomacHumHubsle KOAEOAHUA.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
ujeabHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsia KOHJEHCaTopa C aMIUTUTYI0M CUJTBI TOKA B KOJIeOaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AJIEKTPOMArHUTHHIE KOJIeOaHus.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOIEE 3HAUYCHUE CHJIbl TOKA W HAMNPSsDKEHUS TPU pa3IudHON (opme
3aBUCUMOCTH MEPEMEHHOI0 TOKa OT BPEMEHH.

CunycouJlanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIEMM CUHYCOWJAIBHOTO MEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsikeHUi.
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WUneanvupiii  Tpanchopmatop. IlpomsBonacTBo, mepegadya u moTpebieHHe
ANEKTPUYECKOUN SHEPTUH.

OKOJIOTMYECKUE PHUCKU IIpU IPOU3BOACTBE 3JeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyecknue yCTpOWCTBA U TEXHOJOTHMUECKHE MPOLECCHI: SJICKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUU 3JIEKTpOINepeaay.

Jemoncmpayuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHUH OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpaA.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eHeparop He3aTyXarOLIUX JIEKTPOMArHUTHBIX KOJIEOAHMIA.

Mopenb 3IeKTpPOMAarHuTHOTO TeHEepaTopa.

BbIHyXI€HHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTtop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VYCeTpoiicTBO U MPUHIUIT ACUCTBUS TpaHCPOopMaTopa.

Mopnenp TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3yuenne Tpanchopmaropa.

HccnenoBanre NepeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogeHue 351eKTpoOMarHiTHOTO pE30HAaHCA.

HccnenoBanre paboThl HCTOYHUKOB CBETA B €M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE GOJIHDI.

MexaHudeckue BOJHBI, YCIOBHMS UX pacnpocTpaHeHus. llomepeunsle u
IIPOJIOJIBHBIE BOJIHBL. llepron, CKOpOCTh pAaCHpOCTPAHEHHMS W JUIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHe, UHTephEepeHUus U
nudpaxims.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPaXX€HUE,  IPEIOMIICHHE,
noJisipu3aiys, uHTepdepeHuns u qudpakuus.

[[Ixana 3neKTpOMarHUTHBIX BOJIH. [[prMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNEBUACHUS. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH Cpebl.
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TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE INPUMEHEHHE: MY3bIKAJIbHBIE
WHCTPYMEHTBHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-nieun,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJULIMHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U TIPOI0JIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue nareppepeHunu u tudpakiuu MEXaHMYeCKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

Habnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJEOaHUIA.

HccenenoBanye CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, IIPEIIOMIICHUE,
noJsipu3anus, 1udpakuus, tHTepdepeHIUsL.

OOHapykeHue HHPPaKpacHOro U yJIbTPaPHOIECTOBOIO U3TYyUECHHII.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

W3ydeHne pacupocTpaHeHts 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHue n3oOpaxxeHui B
riockoM 3epkaie. Chepuueckue 3epkaa.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenaomiieHus. OTHOCUTENBHBIN MOKAa3aTelb NpesioMIIeHHs . [10CTOSHCTBO 4acTOTHI
CBETA U COOTHOLIEHNE JJIMH BOJIH IPU IIEPEX0I€ MOHOXPOMATHUUECKOT O CBETA YeEPE3
I'PAHULLy pa3zena IByX ONTUYECKUX CPEN.

Xon nyueit B mpusme. ducnepcusi cBera. CroxkHBIM cocTaB 0€lIoro CBeTa.
IBer.

[TonmHOe BHYTpeHHee oTpakeHue. lIpenenpHblii yroy MmoJIHOro BHYTPEHHETO
OTPaKECHMUS.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas 1uH3a. DokycHoe paccTosiHue
Y ONTHYECKAs] CUJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETPUM M OTHOCHUTEIBHOIO MOKa3aTess
MIPEJIOMIICHHS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox Jiy4da, MPOLIEAUIETO JIMH3Y II0J MPOU3BOJBHBIM YIJIOM K €€ TJIABHOMU
ontuuecko ocu. IlocTpoeHne wu300paXeHU! TOYKM W OTpe3Ka NpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaXx.

Ontuueckue nmpudopsl. Paspemaromniast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUUECKON ONTUKH.
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BonnoBas ontuka. WuTepdepennusi cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOCHUS
[NIABHBIX ~MAaKCUMyMOB TIpM NAJAE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JYIIa,
MEPUCKOI, (oToammapaT, MUKPOCKOI, MPOCKIIMOHHBIN ammapar, MpPOCBETIICHUE
OINTUKH, BOJIOKOHHAS ONITHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeaoMIICHHs CBETA.

HabiroieHue noaHoro BHyTPEHHETo oTpaskeHus. Mojienb cBeToBO1a.

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

HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Mopnenn MUKpPOCKOIIa, TEJIECKONA.

Hab6monenue natepdepennu cBera.

HabGnrogenue BETOB TOHKUX IUIEHOK.

HaOnronenune nudpakiuu ceera.

N3yuyenue nuppakinoOHHON pEeETKY.

HaGmronenne nudpakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnrogenue noasipu3anuu CBeTa.

[IpuMeHeHuE NONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepeHune rnokasaTess NpeJoMIIEHHs CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMeEpPE KUJIKUX JTHH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tosryuenue n300paxkeHus: B CUCTEME U3 IJIOCKOTO 3epKajla U JINH3HI.

[Tonmyuenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TenecKOMMYECKUX CUCTEM.

HaOmronenue nudpakuuu, nuaTepdepeHIINN U MOJIIpU3alliy CBETa.

N3yyeHue nosspusaiuu cBeTa, OTPXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINM JIA3epHOTO U3TyUYEeHHS Ha IBYX IEIsX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1uHbI CBETOBOM BOJIHBI.

[Tomy4yenue criekTpa U3ITy4eHHUS] CBETOIMO/A MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.
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Pasnen 6. OcHOBBI crielIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

['paHuIBl TPUMEHUMOCTH KJIACCHYECKON MeXaHUKU. [[ocTynaTel criennanbHOMI
TEOPUU OTHOCUTEIBHOCTH.

[IpocTtpancTBeHHO-BpeMeHHOH  uHTepBal. [IpeoOpaszoBanust  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHEPrusi U UMIYJIbC PEIIITUBUCTCKON YaCTHUIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEITUBUCTCKON YaCTUIIbl. DHEPTUS
MTOKOS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, TPAKTHKYM.

OnpeneneHue UMIyJIbCa W DHEPrUU  PEIATUBUCTCKUX 4acTUI] (IO
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKynapno-601n060ii Oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemienust Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®orordpdext. Onwitel A. I'. CronertoBa. 3akonbl hoTodPderra. YpaBHEeHHE
OitamreitHa 11t potodaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBeTa (B YAaCTHOCTH, JaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleOeneBa.

BosHoBBIE cBOMcTBa yactull. Bonnel ne bpoiutd. JInuHa BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKaIW3aluu JABWXKYylIelcs yactuubl. KopmyckymispHo-
BOJTHOBOU Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTAILIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizenbepra.

TexHuuecknue yCTpOWCTBA M TEXHOJOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTod(PdeKT Ha YCTAHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeEKTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYINPOBOJHHKOB  OT
OCBEIIIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaaoM [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTHU CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

23



Tema 2. Qu3zuka amoma.

OnbITEl O KCCIENOBAHHUIO CTPOEHUs aTtoMma. [lnaHerapHas Mozenb aToma
Pezepdopna.

[Toctynatel bopa. M3nyuyenue u nornomieHrue GOTOHOB MPU NMEPEXOE aTOMA C
OJIHOTO YPOBHS HEPTUHU HA IPYTOMH.

Buapl ciektpoB. CieKTp YpOBHEMN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHeHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHL.

Onpenenenue JJIMHBI BOJHBI J1a3€PHOTO U3ITYyUYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

Habronenue TuHeyaToro CexTpa.

HccenenoBanue CreKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnas moxens siapa ['eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacrnan. ['amma-n3nydeHue.

3aKOH pPaAMOAKTHBHOTO pacnaza. PaanoakTWBHBIE HM30TONBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusgHUE pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbI PoH n3inydueHus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AIEPHON IHEPIETUKHU.

Mertonsl perucTpaluy U UCCIIEN0BAHUS YJIEMEHTAPHBIX YACTULI.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHOM Moaenn. KBapk-TirooHHAas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO Qu3nueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Buiibcona, s/1epHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.
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Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPUZUKH.

DTarbl pa3BUTHSA aCTpOHOMUU. [IpuKknagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMHH. [IpMEHUMOCTh 3aKOHOB (U3MKK JUIsI OOBSICHEHUS IPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEAaTMOC(EpHast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3aus, sipkue 3BE3JbI, IUIAHETHI, MX BUIUMOE
JIBH>KCHUE.

ConuHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIAa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «creKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW MOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CcTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mineunbiii I[lyts — Hama T'amaktuka. Ilomoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHbBIE ABIPHI B sSApax
rajakTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIsI ONpeeSICHHs TTOJI0KEeHHUST HeOEeCHBIX 00bEKTOB
Ha KOHKDPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3/BI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3MHBIX
CKOILJICHUU.

Du3nYecKuil MPAKTUKYM.

CrniocoOb1 n3MepeHust PU3NIECKUX BEIUYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTENHHBIX MPUOOPOB M KOMITHIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITHYUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  paszlenax «YUYEHUYECKUUA  DKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.

OO6o001IeHne U cucTeMaTH3allvs COJIep KaHus pasfeioB Kypca «MexaHukay,
«MomnexynsipHast (pU3HKa U TEPMOJUHAMUKAY, « DTIEKTPOAMHAMUKAY, «Koebanus u
BOJIHBI», «OCHOBBI CHEUUAIBHOM TEOPUU OTHOCUTEIBLHOCTWY», «KBaHTOBas
busuKa», « IEMEHTHI ACTPOHOMHUH B aCTPOPUZUKNY.
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Ponp ¢u3ukm u acTpOHOMHH B 3KOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIBHOM M ATUYECKOM cpepax 1eaTeTbHOCTH YeI0BEKa, POJIb U MECTO (DU3UKHU U
aCTPOHOMHHM B COBPEMEHHOM HAay4YHOW KapTUHE MUpPa, 3HAYCHHE OMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  MPOTHOCTHYECKOW  (yHKIUI
bu3nyeckoil Teopuu, posib HU3MIECKON Teopruu B POPMUPOBAHUU MPEIACTABICHUI
0 (u3MYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NIPEACTABIECHUNA O IPUPO/IE.

MexnpeaMeTHbIe CBA3M.

N3yuenue xypca pusukn yriayon€HHoro ypoBHs B 11 kimacce ocyIecTBisieTcs
C Y4€TOM COJEpPKATEIbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMu MATEMAaTHKH,
Ounonoruu, XUMHUH, reorpadu U TEXHOJIOTHH.

Mesicnpeomemmnule nOHAMUS, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20
nO3HaHuA: FBICHHWE, HAay4yHbId (DAKT, rumoresa, (pU3MUECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOUST TPEYrOJIbLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX PUryp u 00bEma Tel.

Buonocun: >nektpuyeckue SBIECHUS B JKMBOW NpUpoOnE, KoseOaTeabHbIe
JIBW)KCHUSI B KUBOW MPUPOJE, HKOJOTMUECKHUE PUCKH TPU MPOU3BOACTBE
ANEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  cpesbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEIUIIMHE, ONTHYECKUE SIBJICHUS B KUBOU
pUpoJe.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUYECKON PeETKU, CIEKTPATIbHBIN aHAHN3.

T'eocpaghusa: wmarHuTHblE mMOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX PY/I,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocusa: TPUMEHEHUE TMOCTOSHHBIX MArHHUTOB, 3JEKTPOMArHUTOB,
ANIEKTPOJBUTATEND IKOOU, TeHepaTOp MEPEeMEHHOT0 TOKa, WHAYKIIMOHHAS IeYb,
JUHUU 3JIEKTpornepeaay, 3JIEKTPOABUraTelb, paaap, pPaAuONpUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUATHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJHEYHas OaTapesi, CIIyTHUKOBbIE
NPUEMHUKH, JIEpHasi SHEPreTUKA U SKOJIOTHYECKUE aCTIEKThI €€ pa3BUTHS.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEIO
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATDBI
JInuHoCTHBIE Ppe3yJIbTaThl OCBOCHHUA YyuyeOHoro mnpeamera «Duszmka»
JOJDKHBI ~ OTpa)kaTb  TOTOBHOCTh M CIOCOOHOCTh  0OOYyYaroluxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHOM BHYTPEHHEH TMO3UIMEN JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMii, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAJUIMUOHHBIM IIEHHOCTSM POCCHUHMCKOTO OOIIEeCTBa,
paclIMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIBHOCTH B IIpoIlecce
peanu3aluu OCHOBHBIX HAINpaBJICHUN BOCHUTATEIBbHOW JEATEILHOCTH, B TOM
YUCJIE B YACTU:
rPasKIAHCKOT0 BOCTIUTAHMS:
e CchOpMUPOBAHHOCTh TPAXKIAHCKONW TO3UIMK OOYYarOIIerocs Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;
® [IPUHSATHE TPAJAUIMOHHBIX OOINEYETIOBEUECKUX TyMaHUCTHUYECKUX M
JEMOKPATHYECKUX IEHHOCTEW;
® TOTOBHOCTb BECTHM COBMECTHYIO JEATEIbHOCTh B  HHTEpecax
rpaXIaHCKOTO  OOIIecTBa, Y4YacTBOBaTh B CaMOYIpaBJIECHUU B
00pa3oBaTeNbHON OpraHU3aluu;
® YyMEHHME B3aUMOJCHCTBOBaTh C COLMAIBHBIMU HMHCTUTyTaMU B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM;
® TOTOBHOCTbH K TYMaHUTAPHON U BOJIOHTEPCKOM I€ATEIbHOCTH.
NATPUOTUYECKOT0 BOCIIMTAHUS:
e CchOpPMUPOBAHHOCTL  POCCHUUCKON  TPAXKIAHCKOW  HUJIECHTUYHOCTH,
MaTpuOTU3MA;
® [ICHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CUMBOJIaM, TIOCTHKECHUSIM
POCCUHCKUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHHUKE.
JAYXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:
e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEJICHUS;
® CNOCOOHOCTHb OIICHMBAaTh CUTYyallUl0 U TPUHUMATh OCO3HAHHBIC
pelIeHus, OPUCHTHUPYSACh Ha MOpPaJbHO-HPABCTBEHHbIC HOPMBI U
[IEHHOCTH, B TOM YHCJIE B JIESITEIHLHOCTH YUEHOTO;
® (OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOECHUE YCTOMYUBOTO OYIyIIIETO.
3CTETUYECKOT0 BOCTIUTAHMS:
® DSCTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas SCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3NUECKOI HayKe.
TPY/0BOI'0 BOCIIUTAHMS:
® HHTEpEC K pa3uyHbIM cdepaM npodecCuoHaIbLHON eSITeIbHOCTH, B
TOM YHUCJIE CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEpIIATH
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OCO3HaHHBIM  BBIOOp Oyaymei mnpodeccud W pealn30BHIBATH
COOCTBEHHBIC KM3HCHHBIC IIJIAHEI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO W CaMOOOpPA30BAHHIO B
obyactu (PM3UKHU HA MPOTHKEHUH BCEH JKU3HH.

IKOJOTNYECCKOI0 BOCIIMTAHHUA

c(hOpMHPOBAHHOCTh HKOJIOTHYECKOM KYJbTYpBHI, OCO3HaHHE
100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPoOIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEHUCTBUU B OKPYXKAIOLIEH Cpelie Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHS YEIIOBEUECTBA;
paCUIMPEHUE OIbITa ACSITEIBHOCTH SKOJOTUYECKON HAMIPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (pU3uKe.

HEHHOCTU HAYIHOI'O MO3HAHUA:

c(hOpMHUPOBAHHOCTH MHPOBO33pPEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (U3UUECKON HAYKH;

OCO3HAHME IIEHHOCTU HAay4YHOU AESATEIbHOCTH, TOTOBHOCThH B MpOIIECCEe
U3Y4YeHUS] (PU3UKU OCYIIECTBIISITH MPOEKTHYIO M HCCIIEIOBATEIBCKYIO
NEATEIIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAIIPEJAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jiornueckue aAeficTBHA:

CaMOCTOSATENbHO (OPMYIUPOBATh M aKTyaJIH3UpPOBaTh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENATh IENH IeATeILHOCTH, 3a7aBaTh MapaMeTPhl U KPUTEPUH HX
JOCTHKEHUS,

BBISIBIISITh  3aKOHOMEPHOCTH M TMPOTHUBOPEUUS B pPaccMaTPUBAEMBIX
(bU3HUECKUX SIBJICHUSIX;

pazpabaThiBaTh IUJIaH pEHICHWs TpoOJeMbl C YYE€TOM aHaIMU3a
MMCIOIINXCS MaTePUATBHBIX M HEMATEPHUAIILHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JCATCIBHOCTH, OIICHHBAaTh COOTBETCTBUC
PE3yNIbTATOB LIEJISIM, OIEHUBATH PUCKU MOCJIECICTBHI JIEATEIbHOCTH;
KOOPJIMHUPOBATh M BBHIMIOJHATH pPabOTy B YCIOBUSIX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIIEHUH )KHU3HEHHBIX TTPOOJIeM.

ba3oBble ucciienoBarTe/bCKHe 1eiiCTBUS.

BIIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIOYCBBIMH TOHATHSIMH H
MeTo/laMu (PU3UYECKON HayKu;

BIIQZICTh HABBIKAMH  y4EOHO-HCCIICOBATEIILCKOM W MPOEKTHOM
NEATEIIbHOCTH B 001acTH (DM3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY TIOMCKY METOJIOB pelIeHUs 3adad (PU3NIECKOTO
coJiep KaHusl, IPUMCHEHHUIO PA3IMYHBIX METOJIOB TTO3HAHUS;

BJIQJICTh BUAAMH JIEATCILHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €TI0
WHTEPIpPETAllNH, TMPeoOpa30oBaHUI0 M TPUMEHEHUIO B Pa3IMYHBIX
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y4eOHBIX CUTYallUAX, B TOM YHUCJIE MPHU CO3JaHUH YYEOHBIX MPOEKTOB B
o0nactu (HpU3HKHY;

BBISIBJISITH IPUYUHHO-CIICACTBEHHBIE CBSI3U M aKTyaIU3UpPOBATh 33/a4y,
BBIIBUTATh TUIIOTE3y €€ pelIeHusl, HaXOAWTb apryMEHTBl s
J0Ka3aTe’IbCTBAa CBOUX YTBEPXKICHUI, 3a1aBaTh MapaMeTphbl U KPUTEPUU
peleHus;

aHaM3UPOBaTh MOJYYCHHBIE B XOJ€ PEUICHUs 3aJaydl Pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTbH, MPOTHO3UPOBATH U3MEHEHHE
B HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BaTEIbHOMN
AeSITeILHOCTH, B TOM YUCIIE TIPU U3yYCHUH (PUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLIEHUBATh MPHOOPETEHHBIN OTIBIT;
yMETh MNEPEHOCUTh 3HaHHUS MO (QU3UKE B MPAKTHUECKYIO 00JacThb
KHU3HEACSITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;
BBIIBUTAaTh HOBBIE WJEH, NpelaraTh OPUTHHAIbHBIE MOAXOIbl U
pelIeHus;

CTaBUTh NpPoOJEMbl M 3a7aud, JOINYCKAIOLIUE albTePHATUBHbBIC
pEIICHUS.

Pabora ¢ unpopmaumeii:

BJIQJIETh HABBIKAMU MOTYYEHUSI THPOPMALMH (PU3UUECKOTO COAECPIKaHUS
U3 UCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYILECTBIIATH ITOUCK,
aHaJIW3, CUCTEMATHU3AIMI0 U UHTEPIpETA0 HHPOPMAIMK Pa3IMUHbIX
BUJIOB U (hOPM IIpE/ICTaBICHMUS;

OLIEHUBAThH JOCTOBEPHOCTHh UH(OpMALINH;

UCIIOJIb30BaTh CpeACTBAa MH(MOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTM B PpELUIEHWHM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX H
OpraHU3alMOHHBIX 3a/ad C COOJIOJEHUEM TPeOOBAHMI SPrOHOMUKH,
TEXHUKH O€30IaCHOCTH, TMTHEHBI, PECypCcOoCOepeKeHUs, NMPABOBBIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PUZNYECKOTO COACPKAHUS B PA3IMYHBIX opmaTax ¢
y4€TOM Ha3HAueHMs HHPOpMAIMU U LEJNEeBOW ayAUTOPHUM, BBIOMpas
ONTUMAaJIBHYIO (POPMY IPEACTABICHUS U BU3YyAIU3ALUH.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:

OCYUIECTBJIATh OOLIEHWE Ha Ypokax (HU3MKM U BO BHE-ypOUHOU
NEeSTENbHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOH(JIMKTHBIX CUTyalluidi W CMSAr4arh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTHYHO HU3J1araTh CBOO TOUYKY 3PEHHS C UCIIOJIb30BaHUEM
A3BIKOBBIX CPEJ/ICTB;

NOHMMAaTh M MCIHOJIb30BaTh  MPEUMYIIeCTBA  KOMAaHJIHOHM U
UHANBUYAbHON pabOThI;
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BBIOMpATh TEMATUKY M METO/bl COBMECTHBIX JACUCTBUIN C YIETOM OOIINX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YJI€HA KOJUIEKTHUBA;

NPUHUMATh LEJIA COBMECTHOW JESTEIbHOCTH, OPraHU30BBIBaTH H
KOOPAVUHUPOBATh JACUCTBHUS MO €€ JOCTHXKEHHUIO: COCTaBIISITH IUIAH
JNEUCTBUM, pPACHPENECTATh POJM C YYETOM MHEHUHM YYaCTHHUKOB,
00CYX/1aTh pe3ylbTaThl COBMECTHOM paOOTHI;

OLICHMBATh KaY€CTBO CBOErO BKJIAJA M KAXKIOTO YYaCTHUKA KOMAHIBI B
OOIIHiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IIpe/UIaraTb HOBBIE IPOEKTHI, OLICHMBATh WAEU C IMO3ULHHA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETHYECKOE MOBEAEHUE B Pa3IMYHBIX
CUTyallusiX, TMpOSIBISATH TBOPYECTBO U  BOoOpakeHHe, OBITh
WHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIBHO OCYLIECTBIIATh II03HABATEIBHYIO JIESITENBHOCTD B
obnactu (U3UMKA U aCTPOHOMHH, BBIABIATH MPOOJIEMBbI, CTaBUTh U
(GopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO  COCTAaBJIATh IUIAH  PELICHHUS  PACUETHBIX U
KAueCTBEHHBIX 3a/1ay, IUJIAH BBIIIOJHEHHS MPAKTUYECKOM padoThl ¢
Y4ETOM HUMEIOIIUXCS  PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEU U
MIPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpaTh paMKH Y4eOHOro TmpeaMeTra Ha OCHOBE  JIMYHBIX
IPEAIIOYTECHNM;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 3a PEILLIECHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULMU B 001acTU
(U3HKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, AMOIUOHAJIbHBbIN HHTEJIEKT:

JlaBaThb OILIEHKY HOBBIM CHUTyallMsM, BHOCHTb KOPPEKTHUBBI B
NEATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISM;

BJIaJICTh HABBIKAMHU [103HABATEJIbHOW peQeKCUH KaKk OCO3HAHUS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX ITPOLECCOB, UX PE3YJIBTATOB
1 OCHOBAHUIM;

UCIIONIh30BaTh TPHUEMBI pedIeKCUH JUIsl OIEHKH CHUTYyallud, BhIOOpa
BEPHOT'0 PELICHHUS;

YMETh OIIEHMBATh PUCKM U CBOEBPEMEHHO MPUHUMAThH PEUICHHS IO HUX
CHIDKEHUIO;
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® [PUHUMATh MOTHBBI M apTyMEHTHI JPYTUX MPU aHAIN3E PE3YJIHTATOB
NEeSITEBHOCTH;
® [IpUHUMATH ce0sl, TOHUMAasi CBOM HEIOCTAaTKU U JOCTOMHCTBA;
® [IPUHUMATh MOTHBBI M apryMEHTHl JPYTHMX IMPHU aHAIU3€ PE3YJIbTATOB
JeSITeIbHOCTH;
® TpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.
B mporecce nocTuxkeHs] TMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPaAMMBI 110
dbu3uKe JUIsI YPOBHS CPEIHEr0 O0OIero oOpa3oBaHUA Yy OOYyYaroIIuXcs
COBEPILIEHCTBYETCS  AMOIIMOHAJIBHBIA  WHTEJUIEKT,  MPEANOoJararoniui
c(hOpMHUPOBAHHOCTH:
® CaMOCO3HAHHSA, BKIIOYAIOMIETO  CIOCOOHOCTh  MOHUMATh  CBOE
ASMOILIMOHAIIBHOE  COCTOSIHME, BHUJAETh  HAIpaBJICHUS  Pa3BUTUA
COOCTBEHHOW 3MOIIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B ce0€;
® CaMOpEryJMpOBaHHs,  BKIIOUYAIONIETO  CAMOKOHTPOJIb,  yMEHHE
NPUHUMATh OTBETCTBEHHOCTH 3a CBOE TMOBEACHHME, CIIOCOOHOCTH
aanTUPOBATHCS K OMOIMOHAIBHBIM H3MEHEHUSM U  TMPOSBISATH
TMOKOCTbh, OBITh OTKPHITHIM HOBOMY;
® BHYTpPEHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHXKEHUIO
eI U yCIexXy, ONTHUMH3M, WHUIIMATUBHOCTb, YMEHHUE JIeWCTBOBATD,
MCXOJS1 U3 CBOMX BO3MOXKHOCTEI;
® DHMMATHH, BKIIOYAIONIEH CHOCOOHOCTh TMOHUMATh 3MOIMOHAIBEHOE
COCTOSIHHE IPYTUX, YYUTHIBATh €r0 MPH OCYIIECTBICHUH OOIICHHS,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKNBAHUIO;
® COIMAIbHBIX HAaBBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTh BBICTPAUBATH
OTHOUIEHUSI C JIPYTUMU JIIOJbMH, 3a00TUTHCA, MPOSBIATh UHTEPEC U
paspeniaTh KOHQIUKTHI.

IMPEIMETHBIE PE3VYJIBTATHI
K xoniy oOyuenus B 10 knacce npenMeTHbIE pe3yJbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHArOUTUXCSI YMEHHIA:

®[IOHUMAaTh poOJdb (U3UKK B HKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
AKOJIOTUYECKOM, COLMABHON M JITHYECKOM cdepax AesATEIHHOCTU YEIOBEKa,
poJib U MecTO (M3UKU B COBPEMEHHON HAaydYHOW KapTHHE MUpa, 3HAYCHUE
OMHCATENIbHON, CHUCTEeMATH3UPYIOIIECH, OOBICHUTEIBHON M IMPOTHOCTHYECKOM
byHKIUNA (U3NUECKOM TEOpUM — MEXaHUKHU, MOJICKYJISIpHOU (UBUKUA W
TEPMOJIMHAMHUKH, POJIb (PU3NUeCcKOi Teoprur B (HOPMUPOBAHUU TIPEACTABICHUMN O
¢du3nuecKoii KapTUHE MUPA;

epas3nuyaTh YCIOBUSA TPUMEHUMOCTH MOJCIeH (PU3NYECKUX Tel W
POLIECCOB (SIBJIICHUI): MHEpLMANIbHAA CUCTeMa OTCuéra, adCONIOTHO TBEPAOE
TE€J0, MaTepuaibHas TOYKA, paBHOYCKOPEHHOE JABMKEHUE, CBOOOIHOE MaJICHUE,
abcoyitoTHO  ympyras  Aedopmaiius, aOCOJIIOTHO yOpyroe #  aOCOJIOTHO
HEyNpyroe CTOJIKHOBEHMS, MOJEIM Tra3a, JKAJIKOCTM W  TBEPAOIO
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(KpUCTAIIMYECKOr0) Tea, WJCAIbHBIM Ta3, TOYEUHBIA 3apsii, OAHOPOIHOE
ANEKTPUYECKOE MOJIE;

epa3nMyaTh YCJIOBUSA (TpaHMIBI, 00JACTH) MPUMEHUMOCTH (PUIUUECKHUX
3aKOHOB, TOHMMAaTh BceOOHMIl XapakTep GYyHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

®AHANIM3UPOBATh M OOBIACHATH MEXAaHWYECKHUE TIPOLECCHl U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS M 3aKOHBl MEXAHHKU (OTHOCHTEIBHOCTH
MEXaHMYECKOTO JBIDKEHUS, (POpPMYyJIbl KHHEMATHUKH PaBHOYCKOPEHHOTO
IBWKEHUS, peoOpa3oBaHus ["anmuies A CKOPOCTU U MEpPEMEIICHUs, 3aKOHbBI
Hprorona, npuHIMN OTHOCUTENBHOCTH ['anuiies, 3akOH BCEMUPHOIO TATOTEHMUS,
3aKOHBI COXPAHEHUS UMITYJIbCAa U MEXaHUYECKON IHEPTUH, CBSA3b pabOThI CUJIBI C
M3MEHEHUEM MEXaHUYECKOW SJHEPIUH, YCIOBHS PaBHOBECHS TBEPAOIO TEINA), IPU
9TOM HCIIOJIb30BAaTh MAaTEMATUUYECKOE BBIPAKEHHUE 3aKOHOB, YKA3bIBAaTh YCIOBHS
NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB: MpeoOpazoBaHuil ['anumnes,, BTroporo u
TPETHEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHHUs UMITYJIbCA U MEXaHUYECKOU
DHEPI'uH, 3aKOHA BCEMUPHOT'O TATOTECHMUS;

®QHAJIM3UPOBATH U OOBSICHATH TEIIOBBIE MPOIIECCH U SIBICHUS, UCIIOJIb3YS
ocHoBHble TosokeHUsT MKT u  3akoHBl MOJEKyJIsipHOM (U3UKH U
TEPMOJIMHAMHKH (CBS3b JABJIEHUS UACAIBHOIO ra3a co CpeaHEel KHHETUYECKON
DHEPrUed TEIUIOBOIO JBW)KEHUS M KOHLEHTPALlMEM €ro MOJIEKYJ, CBS3b
TEMIIEPATYPHl BEIIECTBA CO CPENHEM KHUHETHYECKOW HHEPrued TEIUIOBOTO
JOBWKEHUSI €r0 YacCTHUL, CBS3b JABJICHMS WJCAIBHOTO Ta3a ¢ KOHLIEHTPALUEN
MOJIEKYJI ¥ €r0 TeMIlepaTypoli, ypaBHeHHe MeHneneea—Kiianelipona, nepBbii
3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHs] SHEPTUHU B TEIUIOBBIX IMPOLIECCAX),
IIPU 3TOM HCIOJB30BAaTh MAaTEMAaTUYECKOE BBIPAXXEHHUE 3aKOHOB, YKa3bIBaTh
YCJIOBHUSI TPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knanenpona;

®aQHAJIM3UPOBATh U OOBACHATH JIIEKTPUUECKHE SBJICHUS, HUCIOJb3YS
OCHOBHBIEC TIOJIOKEHUSI W 3aKOHbl DJEKTPOJUHAMHKU (3aKOH COXPAHECHHS
AIEKTPUUYECKOTO 3apsna, 3aKOH Kynona, MMOTEHIHAIBHOCTD
ANEKTPOCTATUYECKOTO MOJIs, NPUHUMIT CYNEPIO3ULNNA DIEKTPUUECKUX IOJIEH,
IPU DTOM YyKa3blBas YCIOBUS NPUMEHHMOCTH 3akoHa KynoHa, a Takke
MMPAKTUYECKA BAYKHBIE COOTHOLIECHMS: 3aKOHBI OMma Ui y4yacTKa LENu U I
3aMKHYTOMW 2JIEKTpUYECKOM 1emnu, 3akoH J[xoyns—JIenna, npaBuia Kupxroda,
3aKoHbl Papanest IS JIEKTPOIN3a);

®ONNCHIBATh (DU3MUECKHUE IMPOLECCHl U SBJICHUS, HCIOIb3Yysl BEIWYUHBL:
IIEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE, UMIIYJIbC T€lla U CUCTEMBI TeJ, CHUIIA,
MOMEHT CHJIbl, JABJICHUE, MOTECHIUAIbHASA JHEPIUsl, KMHETHYECKAsl JHEPIus,
MeXaHU4ecKasi SHeprusi, padoTa CUJIbl, IIEHTPOCTPEMHUTEIBHOE YCKOPEHUE, Crjla
TSKECTH, CHJIa YIIPYTOCTH, CHJIA TPEHHUSI, MOIIHOCTb, SHEPTHS B3aUMOJIEUCTBUS
Tena ¢ 3emyi€id BONM3M €€ MOBEPXHOCTH, DHEpPrust yrnpyroi nedopmanuu
NPYXUHBI, KOJIWYECTBO TEIUIOTHI, a0CONIOTHAs TeMIiepaTypa Tena, padora B
TEPMOJIMHAMHKE, BHYTPEHHSISI DHEPTHUs UACAIBHOIO OJHOATOMHOIO ra3a, pabora
UJICAJIBHOTO Ta3a, OTHOCUTENbHAas BIAXHOCTh Bo3ayxa, KIIJ wuaeansHOrO
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TEIJIOBOTO JBUTATEIISA; ANEKTPUUECKOE MOJIE, HANMPSKEHHOCTh 3JIEKTPUUECKOTO
MOJIsI, HANpPSOKEHHOCTh MOJS TOYEYHOTO 3apsiia WM 3apsHDKEHHOro Iapa B
BAKYyM€ U B JIU3JIEKTPUKE, MOTEHIMAJ AJIEKTPOCTATUYECKOrO IMOJIsI, PA3HOCTh
MTOTEHIMAJIOB, AJIEKTPOJABIKYILAs CHJIA, CHJIAa TOKA, HANPSKEHHUE, MOIIHOCTh
TOKa, OJJIEKTpUYECKass €EMKOCTb IUIOCKOIO KOHJIEHCAaTOpa, COIPOTUBIICHUE
ydacTKa [enu C IIOCJIEeNOBAaTEIbHBIM W IApaJUICIbHBIM  COCOUHEHUEM
PE3UCTOPOB, SHEPTHS IIEKTPUIECKOTO IOJII KOHJIEHCATOPA;

®00BACHATb  OCOOCHHOCTH  MPOTEKaHHA  (U3MUECKUX  SIBICHHUU:
MEXaHUYECKOE JIBH)KEHHE, TEIJIOBOE ABMIKEHUE YaCTHUI[ BEIIECTBA, TEIUIOBOE
paBHOBecHe, OpOYHOBCKOE BIDKeHHE, Muddy3usa, ucnapeHue, KUNCHHE U
KOHJIEHCAlWs, TJIaBICHUE U KPUCTAILTM3ALMS, HAPABIEHHOCTh TEIUIONEpEaayH,
ANEKTPU3alus TeJ, SKBUIOTEHIMAIBHOCTh IMOBEPXHOCTU  3aPSIKEHHOTO
MIPOBOJTHUKA;

®[IPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OAHOU (PU3UUECKON BETUUMHBI OT
JIPYrol ¢ HMCIHOJIb30BAHUEM MPSAMBIX H3MEPEHHUH, NPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHpPOBAaTh PE3yJbTaThl MOJTYYECHHONW 3aBUCUMOCTU (PU3NUYECKUX
BEJIMYMH B BUJE IpaUKOB ¢ yU4ETOM aOCOIIOTHBIX MOTPELIHOCTEN U3MEpPEHNUH,
JIENaTh BBIBOJIBI I10 PE3YJITATAM HCCIIEOBAHUS;

®[IPOBOJINTh KOCBEHHBIE H3MEPEHUS (PU3UYECKUX BEIWYUH, MPU STOM
BBIOMpPATh ONTUMAJIbHBIA METOJI M3MEpPEHHUsA, OLIEHHBaTh AaOCOJIOTHBIE U
OTHOCUTEJIbHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

®[IPOBOJIUTH OMBITHI IO IPOBEPKE MPEAJIOKEHHON TUIIOTE3bI: MIJIAHUPOBATh
HKCIIEPUMEHT, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH
NIOJIyYE€HHBIE PE3YJIBTATHI U JIENIATh BBIBOJ O CTaTyCE MPEAJIOKEHHON TUIIOTESBI;

e C00JII01aTh IIpaBUJia O€30MaCHOTO TPpyAa MPU MPOBEAECHUHN MCCIICIOBAHUN
B paMKax y4e€OHOro dKCHEPUMEHTA, MPAKTUKYMa U y4eOHO-UCCIIEI0BATENbCKON
U MPOEKTHOM NIEATEIHOCTH C MCIOJb30BAHUEM H3MEPUTENIbHBIX YCTPOMUCTB U
1a00paTOpHOTO 000PYOBAHUS;

epemiaTh PACUYETHBIE 33Ja4yd C SIBHO 3aJlaHHOM W HESIBHO 3aJlaHHOMN
(bu3nuecKoil MOJIENIbIO: HA OCHOBAHHWH aHAJIM3a YCJIOBHUS 0OOCHOBBIBATH BHIOOD
(puznyeckoit MoieH, OTBEYaroIIel TpeOOBAHUAM 3aau, IPUMEHSTH (POPMYJIbI,
3aKOHbBI, 3aKOHOMEPHOCTM M MOCTyJaThl (U3MUECKUX TEOpHil  Impu
UCII0JIb30BAaHUU MAaTEMaTHYECKUX METOA0B PEIICHHUS 3a/1a4, IPOBOJIUTH PACUEThI
HA OCHOBAaHWHM HWMEKOIIMUXCA JaHHBIX, AHAJIMU3UPOBATH PE3YJIBTATHl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YYETOM MOJYYEHHBIX PE3YJIbTAaTOB;

epeniaTh KAYECTBEHHbIE 3a/aud, TpeOyrollue MNPUMEHEHUS 3HAaHUU U3
pa3HbIX pPa3AeNoB Kypca (U3HMKH, a TaKKe HHTErpaluyd 3HAHUN W3 APYTrHX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LUKJIA: BBICTPAUBATH JIOTUYECKYIO LIETIOUKY
paccyXJeHUI C OMOPOil Ha U3yUYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (pU3HUecKHe
SBJICHMUS;
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®IICIIOJIb30BATh TEOPETHYECKHE 3HAHMA JUIsi OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB pabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKHUX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOLIECCOB;

®[IPUBOJUTH MPHUMEPHl BKIAJAa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO MUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

® aHAJIM3UPOBATH U OLICHUBATH MOCEACTBUSI OBITOBOW M MTPOU3BOICTBEHHON
TS TEIbHOCTH YEJIOBEKa, CBA3AHHON C (PM3NYECKUMH IMPOLIECCaMU, C MO3UIIUN
AKOJIOTMYECKOM  0€30MacHOCTH, NPEACTABIEHU O  PAMOHAIBHOM
IPUPOJIONIOIB30BAHUH, @ TAK)KE Pa3yMHOM HCIOJb30BaHUU JTOCTHKEHUI HAyKU
Y TEXHOJIOTUH JJIsl JAJIbHEHIIETO Pa3BUTHUS YEJIOBEUYECKOI0 OOLIECTBA;

®[IPUMEHSATh PA3IUYHBIE CIIOCOOBI pabOThl ¢ MHpOpMaLuer GU3NIECKOro
COJIEp’KaHUsl C UCIOJIb30BAHUEM COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOJOTHUH,
IIPU 3TOM HCIOJIb30BATh COBPEMEHHBIE WH()OPMAIMOHHBIE TEXHOJOTHU IS
MOMCKa, MepepabOTKU U MPEAbSIBICHUS Y4YE€OHOM M HAyYHO-TIOIYJISIPHOU
nH(pOpMauu, CTPYKTYpUPOBAHUS M UHTEPIPETALIMN HH(POPMALIUHU, TOTYy4YEHHON
U3 Pa3IUYHbIX HMCTOYHUKOB, KPUTHUYECKH AHAIMU3UPOBATH MOJIYYAEMYIO
MH(pOpMaALMI0O U OLEHHBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIUXCS
3HAHM, TaK 1 HA OCHOBE aHAJIN3a UCTOYHHUKA UH(POPMALINH;

®[IPOSIBIISITH OpraHu3alOHHbIE u MIO3HABATEJIbHbBIE yMEHUs
CaMOCTOSITEJIBHOTO TMPUOOPETEHUsI HOBBIX 3HAHUN B IPOLIECCE BBITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIE0BaTENbCKUX PadoT;

epaboTaTh B TPYINIE C HCHOJHEHHUEM pa3IMYHBIX COLHUAIBHBIX PpOJEH,
IJIaHUPOBATh PaOOTy IpyNINbl, PAalMOHAIBHO PACIPEAENITh ACSATENbHOCTh B
HECTAHJAPTHBIX CHUTyalUsX, aJeKBaTHO OLEHUBATh BKJIAJ KaXKIOTO W3
YYACTHUKOB I'PYIIBI B pEHIEHUE paCCMAaTPUBAEMON MTPOOIIEMBI;

®[IPOSIBIISATH MOTUBALIMIO K Oyylel MpopecCHOHAIBHON AESITENbHOCTH O
CHENUATBLHOCTIM (UBUKO-TEXHUYECKOTO TTPOQUIIS.

K xonimy obyuenust B 11 knacce mpenMeTHbIC Pe3yJbTaThl Ha YTIIyOJIEHHOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:
®[IOHMMAaTh pPOJb (U3MKK B HDKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIBHOM M 3THYECKOW cdepax NeATeTbHOCTH YE€JIOBEKa, pOjib M MECTO
GU3UKM B COBPEMEHHOW HAy4yHOW KapTUHE MHpa, POJb AacCTPOHOMHUHU B
MPAKTUYECKON NESATEIBHOCTH YEJIOBEKA W AIIbHEWIIIEM HAYyYHO-TEXHUYECKOM
Pa3BUTHH, 3HAUEHHE OMUCATEIBHON, CUCTEMATU3UPYIOLIEH, OOBSICHUTEILHON U
MPOTHOCTHUYECKOW (YHKIIUNA (PU3MUECKOW TEOPUH — DIICKTPOIMHAMUKH,
CHeIMaIbHOW TEOPUH OTHOCUTEILHOCTH, KBAHTOBOUM (DM3HKH, POIH (DU3UIECKOM
Teopuu B GOPMUPOBAHUY TPEJCTABICHUN O (PU3NUECKON KapTHHE MUpPA, MECTO
(bu3HUecKoi KapTUHBI MUPA B 00IIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBICHUHN O IPUPO/IE;
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epa3nMyaTh YCJIOBHUS NPUMEHUMOCTH MOJENEH (PU3NYECKUX Tel U
IPOLIECCOB (ABJICHUH): OJHOPOJHOE JIEKTPUUYECKOE U OJHOPOJHOE MAarHUTHOE
[OJIsl, TapMOHUYECKHE KOJIeOaHUs, MAaTeMaTUYECKUN MAasTHUK, HJeaIbHbIN
NPYKUHHBI MAasTHUK, TapMOHHYECKHE BOJIHBI, HJCAJIbHBIN KoJeOaTeIbHbIN
KOHTYp, TOHKas JIMH3a, MOJIeJIell aTOMa, aTOMHOT'O si/jpa U KBaHTOBOW MOJEIU
CBETa;

epa3aMyaTh YCJIOBUS (TpaHMIBI, O0JACTH) NMPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, NOHMMAaTh BCEOOHIMI XapakTep (YHIAMEHTAIBHBIX 3aKOHOB U
OrPaHUYEHHOCTDH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

®AHAJIM3UPOBATH M OOBACHATH JIEKTPOMArHUTHBIC MPOLIECCHI U SIBICHHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUS U 3aKOHBI SJIEKTPOAMHAMMKHI U CIICLUAIBHON
TEOPUU OTHOCUTEJIBHOCTH (3aKOH COXPAHEHMs AJIEKTPUYECKOrO 3apsijia, CHUila
Awmriepa, cuna JlopeHiia, 3aKOH 3JIEKTPOMarHUTHOM MHIAYKIWH, ITpaBuiio JIeHna,
cBa3p DJIC caMOMHIYKIMU B 3JIEMEHTE JJIEKTPUUYECKOW LIENH CO CKOPOCTBHIO
U3MEHEHMS CUJIbl TOKA, NOCTYJNAaThl CHEHUAIBHONW TEOPUH OTHOCHUTEIBLHOCTH
OliHIIITeHHA);

® AHAJIM3UPOBATH U OOBSICHATH KBAHTOBBIE IPOLIECCHI U SIBJICHUS, UCIIOJIb3YSI
MOJIOKEHUSI KBaHTOBOW (hu3uku (ypaBHeHME OWHIITEHHaA s (oTodddexra,
IEepBBIA W BTOPOM  mocTynaTel  bopa, IHpuUHOMI ~ COOTHOILIEHHUS
HeonpenenéHHoctel ['eli3eHOepra, 3akOHbI COXpaHEHUs 3apsAI0BOTO U
MacCOBOTO YHCEJI U 3HEPTrUU B SJACPHBIX PEAKLUAX, 3aKOH PaJUOaKTUBHOIO
pacnaza);

®ONNCHIBATh (DU3MUECKHUE IMPOLECChl U SBJICHUS, HCIOJb3Ysl BEIUYUHBL:
HaNpPsHDKEHHOCTD 3JIEKTPUYECKOTO TOJISA, TOTEHIMAI 3JIEKTPOCTATUYECKOTO 10,
Pa3HOCTh MOTEHLMAJIOB, JIEKTPOABUKYILAsA CUIIA, MHIYKLIMSI MAarHUTHOTO TOJIA,
MarHuTHBIM TMOTOK, cuia AMIMepa, WHAYKTUBHOCTb, JJIEKTPOABMKYILAS CHUJIA
CAaMOMHAYKIIMM, SHEPrusi MAarHUTHOTO TIOJi1 MPOBOJHUKA C  TOKOM,
PEISATUBUCTCKUM HMMIYJbC, TOJIHAS DHEPrusi, JHEPrus IMOKOs CBOOOJHOM
YaCTHI[bl, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsij SApa, SHEPTHUs
CBA3M S7pA;

®00BACHATh  OCOOCHHOCTH  TPOTEKaHWs]  (PU3UYECKUX  SBJICHUIA:
AJIEKTPOMArHUTHas MHAYKLMS, CAMOMHAYKLKS, PE30HAHC, UHTEP(EPEHIUS BOJIH,
IUQPaKIMs, TUCHepCusi, OJIHOE BHYTPEHHEE OTpaXkeHUE, (POTOIIEKTPUUECKUI
apdext (pororddext), anbda- u GeTa-pacnasl sep, raMMa-u3IydeHue sep,
(u3nuecKre NPUHLKIIBI CIEKTPATBHOTO aHANIM3a U padOTHI J1a3epa;

®OIIpEEIATh HAMpaBiICHUE WHIYKUWA MArHUTHOTO MOJISI MPOBOJHUKA C
TOKOM, CUJIbI AMriepa u cuiibl JIopeHna;

® CTPOUTH U300paKEHHE, CO3]aBAEMOE TUIOCKUM 3€pKaioM, TOHKOW JIMH301,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHKMU;

®[IPUMEHATh OCHOBOITOJIATAIOIINE ACTPOHOMHUYECKHE MOHATHUSA, TEOPUH U
3aKOHBI JJI1 aHAJIU3a U O0BsICHEHUS (PU3UUYECKUX MPOIECCOB, MPOUCXOASIINX B
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3BE3/1aX, B 3BE3AHBIX CUCTEMAaX, B MEXKTaJaKTUUYECKOH cpele; JABUKEHUS
HEOECHBIX TEJI, DBOJIIONMH 3BE3T M Beenennoi;

®IIPOBOJIUTH HCCIIECOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHUH C
UCIIOJIb30BAHUEM MPAMBIX U3MEPEHUM, IPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKCcUpOBaTh Pe3yIbTaThl MOJIYYEHHON 3aBUCHMOCTH (PU3MUECKUX BEJIUYUH B
BUJIe TpadukoB ¢ y4&€ToM aOCOIOTHBIX IMOTPEIIHOCTEH H3MEpEeHUM, JeNaTh
BBIBOJIBI 110 PE3yJIbTaTaM MCCIICIOBAHNUS;

®[IPOBOJIUTh KOCBEHHBIE H3MEpPEHHS (PU3UUECKUX BEJIMYMH, MPH STOM
BBIOMPATh ONTHUMAIBHBIA METOJ W3MEPEHHUs, OIICHWBATh aOCONIOTHBIE U
OTHOCHUTEIbHBIE OTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;

®IPOBOJIUTH OMBITHI 110 MPOBEPKE MPEITIOKEHHON TUIIOTE3bI: TIAHUPOBATh
OKCIIEPUMEHT, COOHMpaTh SKCIEPUMCHTAIBHYIO YCTaHOBKY, aHaJHW3UPOBATh
MOJTy4YE€HHBIE PE3YJIbTaThl U JAEJIaTh BBIBOJ O CTATYCE MPEIJIOKECHHON TUIIOTE3HI;

® OMKMCHIBATH METO/IbI MTOJYYCHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUIM;

eCco0II0/1aTh ITpaBUiia 0€30MacHOTO TPyAa IIPHU MPOBEACHUN UCCIEA0OBAHUN
B paMKax y4eOHOIro SKCIEPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIe10BaTEIbCKON
Y TIPOEKTHOM NESITEIHHOCTH C MCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYAOBAHNS,

epemiaTh pacy€THBIE 3aJadyd C SBHO 3aJJaHHOM W HEABHO 3aJlaHHOM
(br3UYECKON MOJIENIbIO: HA OCHOBAHWU aHAJIM3a YCIOBUSI BRIOMPATh (PU3HUECKUE
MOJICJIM, OTBEUAIOIUEe TPeOOBaHUSAM 3a7a4M, MPUMEHSATH (DOPMYIBI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJAaThl (PU3UYECKUX TEOPUM MpPU HCIOJIH30BAHUHN
MaTeMaTUYECKUX METOJIOB PEIICHUS 3ajlay, MPOBOJUTh PacYEThl HA OCHOBAHUU
MMEIOIIUXCS JaHHBIX, aHATU3UPOBATH PE3YJbTAThl U KOPPEKTUPOBATH METO/bI
pEIICHUs C YYETOM MOJYYEHHBIX PE3YJIbTATOB;

epelllaTh KauyeCTBEHHBbIE 3a7aud, TpeOyrollre MPUMEHEHHUS 3HAHUU U3
pa3HBIX pa3AeioB Kypca (U3MKH, a TaKKEe HHTETpalldd 3HAHWH W3 JIPYTUx
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIa: BBICTPAUBATh JOTHYECKYIO IIETIOUKY
paccyXIaeHUN ¢ OTIOpO Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pr3HUecKue
SIBIICHMS,

®IICII0JIP30BAaTh TCOPETHUECKHE 3HAHUS IS OOBSICHCHUS OCHOBHBIX
MPUHLUIOB Pa0OThl M3MEPUTEILHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB H
TE€XHOJIOTUYECKUX MTPOLECCOB;

SIIPUBOJIUTH MPUMEPHl BKJIaJla POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(M3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIECCOB OKPYXKAIOIIETO MUpPA, B
Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

® aHATM3UPOBATH U OIICHUBATH ITOCIICICTBHS OBITOBOM M MPOM3BOACTBEHHON
JEATCIIbHOCTH YEJIOBEKa, CBSI3aHHOW C (PM3HYECKUMHM IPOIECCaMHM, C TO3UIIHMA
DKOJIOTUYECKOH 0e30IMacHOCTH, MPEACTABICHUMN 0 palMOHAILHOM
MPUPOAONOJIB30BAHUH, & TAKKE PA3yMHOM MCIIOJIb30BAHUU JOCTUKECHUIN HAYKU
Y TEXHOJIOTHH JJIs1 TAJIbHEHIIIEro pa3BUTHS YEJI0OBEUECKOr0 OOIEeCTBa;
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®IIPUMEHSTH PA3NIUYHBIE CIIOCOOBI paboThl ¢ MHpOpMaluel HU3NIecKoro
COJIepKaHUs C UCTIOIH30BAHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTHH,
IpU STOM HCIIOJIB30BaTh COBPEMEHHBIE HH(OPMAIMOHHBIE TEXHOJIOTUU IS
MIOUCKa, TepepaboTKH U TpPeAbABICHUS Yy4eOHON U Hay4YHO-TIOMYJISPHOM
MHQOPMALINH, CTPYKTYPUPOBAHUS I HHTEPIPETAUy HH(OOPMAIIH, TIOTY4eHHON
U3 Pa3IMYHBIX HMCTOYHUKOB, KPUTUYECKH AHAIM3HPOBATH IOJIy4aEMYIO
MHQOPMALIMIO U OLIEHUBATh €€ IOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIUXCS
3HaHWi, TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHHKA UHPOPMALINY;

®[IPOSIBJIATH OpraHM3allMOHHBIE W T[O3HaBaTeJbHBIE  YMEHUS
CaMOCTOSITENIbHOTO TMPHOOPETEHUs HOBBIX 3HAHUU B IPOLIECCE BBITOJIHEHUS
MIPOCKTHBIX U YU4EOHO-UCCIIEA0BATEIILCKUX PadoT;

epaboTaTh B TPYIIE C HCHOJHEHHUEM pAa3IMYHBIX COIMAIBHBIX POJICH,
IUTAaHUPOBaTh padOTy TPYMIbI, PALMOHAIBHO PACIPEAEIATh HCSATEIBHOCTh B
HECTaHJIAPTHBIX CHUTyalUsiX, aJE€KBAaTHO OLIEHWBAaTh BKJIAQJ KaXJAOro U3
YYaCTHUKOB TPYIIIbI B pELICHUE pacCMAaTPUBAEMON TPOOIIEMBI;

®[IPOSIBJIATH MOTHUBALIMIO K OyAyLIeH npodeccuoHaNbHON AEITETbHOCTH IO
CHEIHATBHOCTIM (PU3UKO-TEXHUYECKOTO.
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