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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CpPEIHErO OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHLEMIUKA TpenojaBaHus ydeOHoro npeamera «®dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromuxcs 10—11 kitacco npu 00yueHun
ux (u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K nmaHUpyEMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyUEHHUs], a TAKKe
YUUTHIBAET HEOOXOJUMOCTh pealh3allii MEXIPEAMETHBIX CBA3eH (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMH MpeMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE
1IN U3y4eHUs (PU3UKHU Ha YPOBHE CPEAHEro OOILIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3ynbTaTbl OCBOEHUSI Kypca (DHU3UKHU: JIMYHOCTHBIE, METalpPEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

du3rka Kak Hayka O HauOoJsiee OONIMX 3aKOHAX MPHUPOJbI, BHICTYyMas B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHEe 3aKOHbI
JeXaT B OCHOBE TMPOIIECCOB W SIBJICHUM, HW3YYaeMBIX XHUMHEH, OMOJIOTHUEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHME M AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIyYeHHUs] HOBBIX MaTEpPHAJIOB C 3aJlaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(bU3MKYM BHOCUT OCHOBHOU BKJIa/l B (hOPMHPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydaroruxcs, B (HOpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS NP BHINOJHEHUN UMHU Y4E€OHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca Qpu3uKH 115l ypOBHS CPEIHET0 00111ero 00pa30BaHUsl OJIOKEH
pAI Uaer, KOTOPbIE MOKHO PACCMATpPUBATh KAK MMPUHLIUIBI €M0 OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpENoiaraéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(GU3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMHu.

Hoes npuknaonou nanpasnennocmu. Kype Gusnku npeanonaracT 3HakOMCTBO
C HIMPOKUM KPYTOM TEXHUYECKUX W TEXHOJOTHYECKUX MPUTIOKEHUN H3yUCHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peamusyercs TMOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takke OOCYKICHUS
po6JieM palOHAIBHOTO MPUPOIOTIONIH30BAHMS U HKOJIOTHYECKOM 0€30MacHOCTH.

CrepxHEBBIMHU JJIEMEHTaMH Kypca (PU3MKM Ha ypOBHE CpPETHETO OOIIEeTo
oOpa3oBaHus SBISAIOTCS (U3MUECKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
MIPUHIIAIIOB B COBPEMEHHBIX NIPEICTABICHUAX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CucTeMHO-eSITeNIbHOCTHBIN TOAX0A B Kypce (PU3WKH pean3yeTcsl MPexe
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITENTbHOCTH O00YyYaroIIuXcCs.
J1i1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIJA0OPATOPHBIX pabOT, KOTOPHIE B Iporpamme
no (usuke 0ObEIUHEHBI B OOIIMIA CHUCOK YYEHHYECKHUX MPAKTHUYECKUX PadoT.
Brigenenue B yKa3aHHOM IepedHE J1abOpaTOPHBIX padOT, MPOBOJUMBIX TS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOrO IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kKabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTcsi OBJAJCHHE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonbiioe BHMMaHue yaensieTcs PEIICHNI0 PACUETHBIX M KAUeCTBEHHBIX 3a/1ad.
[Tpu >TOM 7151 pacUETHBIX 33]1a4 TPUOPUTETOM SIBJISIOTCS 337]a4M C SIBHO 3a/IaHHOM
bu3nueckol MOJENbl0, MO3BOJSIONIME NPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nesoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIIOTCS 3aJaHUs HA
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OOBSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallud MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusmMu @PI'OC COO k maTepuanbHO-TEXHUYECKOMY
o0ecrniedyeHno yueOHOro mporecca 0a30BbIil ypOBeHb Kypca (UM3HKU Ha YpPOBHE
cpenHero oOiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 1ukKiIa. B xabuHete GU3MKU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyAOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
(bU3HMKE YUEHUUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAMOHHOE 000PYI0BaHUE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKUX MPAKTUYECKUX pPadoT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U LM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMHU LEJIIMHU U3y4YEHUS PU3UKHU B 001LIEM 00pa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PECHHS KaK pe3yIbTaTa H3yuyeHHUsI OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e (dopMmupoBaHHE YMEHUU OOBSCHATH SBJICHUS C HCIOJb30BAHHEM
bu3nyeCKuX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

mpoliecce n3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0IIeTro 00pa30BaHuUs:

e MpHUOOpETEHHUE CUCTEMBI 3HAHUM 00 O0IIUX PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUsIX, BKIIOYAs MEXaHWKY, MOJEKYISIpHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;



e (opmupoBaHMe yMEHUW TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUW B MPUPOAEC U IS NPUHATHUSA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs] pa3IHYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3faHue GU3NUECKo MOJIENH, aJIEKBAaTHON YCIOBUSIM 3a]1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSAHUS HA OKPYKAIOUTYIO
cpeny;

e OBJAQJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS U TMPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHajlu3a W HMHTEpIpeTanuu UHGOpMaIli,
OMpEICNICHNS JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

e CO3JIaHHE YCIOBHMM NJIsl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyudenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHErO OOIIETOo
oOpazoBanus otBoautTcs 136 gacos: B 10 kiacce — 68 yacos (2 4aca B Hezel0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIIO).

[Ipennaraemeiii B mporpamMme Mo (Qu3MKe TMepeyeHb JTa0OpaTOPHBIX W
MPaKTUYECKUX pPAO0T SBISIETCS PEKOMEHIAOBAaHHBIM, YUYWUTENb JEJaeT BHIOOP
mpoBeneHusT J1abOpaToOpHBIX pPabOT H OMBITOB € YYETOM HMHIAMBHUIYaJIbHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3kcriepuMeHTa U TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (U3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHn U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKopeHre CBOOOIHOTO MaieHUSI.

KpuBosmHeiHOE NBM>KEHUE. [[BH>KEHNE MaTEPUATIBHON TOUKHU MO OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JUHEWHAsA CKOPOCTb.
[lepuon u wactora obparieHus. LleHTpocTpeMUTENIBPHOE YCKOPEHHE.

TexHuyecknue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHOUIOMETD,
JIBI)KCHUE CHAPSIIOB, IIEMTHBIC U PEMEHHBIC Mepelayun.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne TBUIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnionenue aBukeHUs Teja, OPOIIEHHOIO TMOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyenue nBUKEHUS Tenna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa miis
MaTepuaibHON TOUKU. Tperuii 3akoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuiia conpOTUBIIEHUS MPU IBU)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padomul

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIManbHAs SHEPT U TeIa BOJIN3HU MOBEPXHOCTU
3emu.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HEIMOTEHIUAIBHBIX CUJI C ©3MEHEHHEM MEXAHUYECKOM DHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsI3u pabOThI CHIIBI C U3BMEHEHMEM MEXaHWYECKOW HHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBIKECHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBA. MoJenn CTPOEHUs Ta30B, XUIAKOCTEH U
TBEPJBIX TE U 0OBSICHEHWE CBOMCTB BEIIECTBa HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ uzMmepenue. lllkama Ttemmneparyp
Llenbcus.



Mopens  upeampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['azoBble 3akoHbI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKNUX COECINHEHUN.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OneITsl, JOKa3bIBAOIIINE CYILECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/a.

OneIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUSA WJI€ANbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenne Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmoannamuueckass cucrema. BHYTpeHHssT dHEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a. Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IeNIbHAS TEIJIOEMKOCTh BEIIECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCTh IPOIIecCOB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS — TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo
nevctBus TemmoBol mamuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIE3HOTrO
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpoOHWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUICOJEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneIT 0 a11adaTHOMY paCIIMPEHUIO BO3AyXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcalus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBbIM mnap. YaenbHas TeEmioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamoB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJUTU3aIMs. Y IeJbHasl TerioTa miaBjieHus. Cyoaumanusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIleCTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMuKAa
Tema 1. Inekmpocmamuxa
OnekTpusanus Tei. JNEKTPUIeCKui 3apaa. [IBa BUia 2JIEKTPUYECKUX 3apAI0B.
[IpoBOIHMKM,  JOMAIEKTPUKM M IOJYNPOBOJHUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.
B3zaumopeiictBue 3apan0B. 3akoH Kynona. TodeuHbli 3IEKTPUYECKUI 3apsil.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3yieKTpuyeckoro mnois. IIpuHiun
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CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGota cun anekrpocraTudeckoro noJjs. [lorenuuan. Pa3HocTs MOTEHIIUATIOB.
[IpOBOAHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHUUECKOM moiie. Jluanexrpudeckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3IIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TApALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAs CUJIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNEeKTpUYECKUN TOK B BakyyMe. CBOWCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas U IpUMECHast IIPOBOJAUMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIjlaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.
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DnekTpuyeckuii Tok B raszax. CamMOCTOSTEIbHBIM M HECaMOCTOATENbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN JUO,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MONEPEYHOr0 CEUEHUS U MaTepHuana.

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
NMO3HAHUA: SIBJICHWE, HAay4HbIA (akT, runoresa, (pusmyeckas BeIUUYMHA, 3aKOH,
Teopusi, HAOJIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, runepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUUECKHUE SIBJICHUS B dKUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsl Macca, TeIJIOBbIE CBOMCTBA TBEPABIX T, )KUJKOCTEH U ra3oB,
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AIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAas  JIMCCOLMAIus,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOAUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUN
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH PUHTED, ANIEKTPOHArPEBATEIbHbBIC puOOpHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTossHHBIE MarHUTEI. B3anMoaecTBHE MOCTOSHHBIX MATHUTOB. MarHutTHoe
noje. Bektop MmarauTHOM MHAYKIUU. [[pUHIUN Cyneprno3UIIMi MarHUTHBIX MOJICH.
JluHnn MarHuTHOW WHAYKUMW. KapThHa JIWMHWMKA MarHUTHOW WHIYKIHHW ITIOJIA
MMOCTOSIHHBIX MarHuTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre mpOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HaIIPaBIICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SlBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. OJEKTPOJBIXKYIAS CUla HWHAYKUMH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
ITPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.
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TexHudeckue yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIC
MarHuThl, JJEKTPOMATHMUTHI, JJIEKTPOIBUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YaCTUL], UHIYKIHOHHAs 1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOT'O ITyYKa MAarHUTHBIM I1OJIEM.

JInHMY MHAYKIIMY MarHATHOT'O OJIA.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBneHuE IIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuio Jlenua.

3aBUCUMOCTD JJIEKTPOJBHKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH W3MEHEHHMS
MAarHATHOTO MOTOKA.

SIBneHue CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3y4yeHne MarHuTHOTO IOJIS1 KaTyIIKH C TOKOM.

HccnenoBanne neMCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccenenoBanne sBICHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEOAHUA

KonebarenprHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHUA.
["apmonnyeckue konebanus. [lepuona, wacrora, amrmumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBpalieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE JJIECKTPOMAarHUTHBIC KOJEOaHUS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAIOTHS MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXxaroumux Kojie0aHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHMUS.

[lepemennbiii  TOK. CUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsKEHUS.

Tpancpopmarop. [IponsBoacTBo, nepegadya U MOTpeOICHUE IEKTPUUECKON
DHEPIrUM. JKOJIOTUYECKUE PUCKHU IPU MPOU3BOJCTBE IEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.
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TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOATeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOGmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezoHanca.

CBOOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOAHUS.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mpu MOCIENOBATEIIBHOM COEAUMHEHUHU PpPE3UCTOpa, KATYLIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTpONEepeiayu.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUH Ipy3a Ha HUTH OT
JJIMHBI HUTU U MacChl Ipy3a.

HccnenoBanue nepeMEeHHOT0 TOKa B LIEMH U3 TTOCIIE0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss | JyiMHA BOJHBI. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HNuTtepdepenus u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3IyUYECHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMJIeHue, NoJisapu3anus, Judpakius,
uHtepdepeniuss. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTPaHEHUE MONEPEYHBIX U IPOOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HaOnronenue oTpaxeHus U IpesioOMIICHUS] MEXaHUYECKUX BOJIH.
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Hab6mronenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
YaCTOTOM KOJEOaHUIA.

HccenenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPETIOMIICHHUE,
noJisipu3anus, 1upakius, tHTepPepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHue n3oOpaxeHuil B
IUIOCKOM 3€pKae.

[TpenomiieHue cBeTa. 3aKOHBI MIPEIOMIICHUS cBeTa. AOCONIOTHBIN ITOKa3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yromn IOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobuparoiiye 1 paccenBarolue JMH3bl. ToHKas auH3a. DOKyCHOE pacCTOsHHE
U OINTMYECKas cujia TOHKOM JuH3bL. [locTpoenue n3zo0paxkeHuil B coOOMparomux u
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTUH301.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  MaJE€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue YyCTpONCTBa M MPAKTHUUYECKOE NPUMEHEHHE: OYKH, JIyma,
doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONIMHEHOE pPACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKpockona, TeJIecKona.

HaGmronenue natepdepeHinu cBera.

Habmronenune nudpakiuu cBera.

HabGmronenue nucnepcuu ceera.

[TomyyeHue ciekTpa ¢ MOMOIIBIO TPU3MBI.
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[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HabGmronenue nonsipusaiuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul
W3mepeHne nokasaress NpesioMIIEHNs CTEKIA.
HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

[ paHUIIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUH OTHOCUTEIBbHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BAaKyyMe,
IPUHIUI OTHOCUTENBHOCTH DWHINTEHHA.

OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpPAICHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprun GOTOHA C €r0 YaCTOTOM. DHEPTHs
Y UMITyJIbC (POTOHA.

OTtkpoiTue 1 ucciaeaopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHuiay
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe JEHUCTBUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TNPUMEHEHHE: (HOTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodddEKTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[Lmanerapnas moxpens aroma. Ilocrymatel bopa. M3nydenune wu morjoumeHue
(GOTOHOB TpU TEpexoAe aroMa C OAHOIO YPOBHS SHEPTrUU Ha Apyroi. Bujsl
criekTpoB. CHEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/A.
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BousiHoBBIE cBoOlicTBa yacTtull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopna.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnronenue JInHeHYaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul
Habronenue TMHeHYaToro CexTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOeHHUS sAnpa. OTKpwITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BnusHue
PaaMOaKTUBHOCTU Ha KUBbIE OPTAHU3MBI.
OtkpeiTHE TpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3otormsl.
Anbda-pacnan. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIy4eHue. 3aKOH PaJuoaKTUBHOIO pacraja.
DHeprus CBA3M HYKJIOHOB B szipe. SAnepubie cuinbl. Jlegekt Macchl siapa.
Snepnseie peakunu. [lenenue u cuHTe3 saep.
SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.
dyHpamMeHTalbHbIe B3auMOJIeHCcTBUS. EAMHCTBO (hr3nuecKkoi KapTHHBI MUpa.
TexHn4eckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu
CUY€TUMK HOHUBUPYIOUIMX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomwl
HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3UKH

Drarnbl pa3BUTHs acTpoHOMUH. [IprKkiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMHH.
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Bun 3Bé3gHoro HeOa. Co3Be3nus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHass akTUBHOCTh. Mctounuk sHeprum CosHOAa W 3BE3.
3BE3/bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETHMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJIENOBATEIBbHOCTU. BHYTpeHHEe cTpoeHue
3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLIA U
3BE3/1. DTambl )KU3HU 3BE3].

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. UEpHBIE ABIPHI B sIpax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HabGnroneHnus: HeBOOpY>KEHHBIM TIJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN I ONPEIeNICHUs MOJOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1usl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

Oo0o0maroniee MOBTOPEHUE

Ponp Qu3uku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKa, pOJib U MECTO (DU3UKU U
ACTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKON TEOPUU B
dbopMupoBaHUU TPEICTABIECHUN 0 (PU3NYECKON KapTUHE MHPaA, MECTO (PU3MIECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEACTABICHUM O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 Kimacce oCyIIecTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMU, XUMUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICITUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
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MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK TMOJ00MUS TPEYTrOJbHHUKOB,
ompeiesIeHHe UIOMIAIU TIOCKUX GUryp u o0bEMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW IpUpoOjJE, KoyieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOU MPUPOAE, NCUCTBUE
paJualuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALIUYECKAsI CTPYKTypa TBEPIBIX
TeJ, MEXaHNU3MbI 00pa30BaHUs KPUCTALINYECKON PeETKH, CIICKTPAIbHBIN aHaJU3.

l'eoepagusa: MarHUTHBIC TIONIOCAa 3€MJIM, 3aJ€KA MarHUTHBIX PV,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNUE 3eMIICTPACEHUH.

Texnonocus: NWHUAM DJIEKTPOINEpENady, TEHEPATOpP IMEPEMEHHOrO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIIMOHHAs II€Yb, pajap, pPaAUONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
COJIHEYHas Oarapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTAaThl OCBOCHUS yUeOHOro npeaMera «Pu3nKa» T0TKHBI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOmUXCA PYKOBOACTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHUM, COOTBETCTBYIOIIHMX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYaIOIIEerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKMX TyMaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOpMHPOBAHHOCTH POCCUNCKOMN TPAKTAHCKON UIEHTUIHOCTH, TATPUOTU3MA,

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUICKUX YYEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOWYMBOTO Oy IyILETO;

4) 3cTeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HayYHOTO TBOPUYECTBA,
npUCYIIEro (pU3nYecKoi HayKe;

5) TpyA0BOr0o BOCIIHTAHUSI:
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UHTEpPEC K Pa3IMYHbIM cdepaMm npodecCuoHaNbHONU AEATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(GU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(OpPMHPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYPhl, OCO3HaHHE TIJI00aIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpEHHE OMbITAa JEATEIBHOCTH SKOJOTMYECKOM HAINPABICHHOCTH HAa
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHHUs (PU3UKHU OCYLIECTBIIATH IPOEKTHYIO U UCCIIEOBATENbCKYIO I€ATEIbHOCTD
WHIUBUYAJIbHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS
ba3zoBble jornyeckue AecTBUS:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh IENU JACSITCIBHOCTH, 3aJaBaTh TapaMeTpbl W KPUTEPUU HX
JOCTYKCHUST,
BBISIBIIAITH  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaNTbHBIX M HEMAaTePHUATIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITCIBHOCTH;
KOOPJIMHUPOBATH M BBITTOHATEH pa0OTY B YCIOBHUSAX PEajbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOCHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/bCKue 1eMCTBUA:
BIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU W METOJAMH
(bu3nYeCKON HAYKH;
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BJIa/I€Th HaBbIKAaMHU Y4eOHO-HMCCIIEA0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 00JaCTH (PU3UKU, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOUCKY
METOJIOB pEeUIeHMs 3ahad (PU3UYECKOTO COAECP)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IIPOEKTOB B 00s1acTH (PU3HKY;

BBISIBJISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MAPaMETPhl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
XKU3HEIEATEIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTh OPUTrMHAIBHBIE TOAXObI U PEILICHHUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] MH(POpManuu (PU3HUECKOTO COJACPKAHMS W3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBA  MH(OPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUI B PELIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3alMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMAILMOHHON
0e301acHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPKAaHUA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:
OCYILECTBIAThH OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU JIEATENBHOCTH,
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pacno3HaBaTh MNPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJIb30BAHHEM
S3BIKOBBIX CPE/ICTB;

MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboTHI;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JACUCTBUH C y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA;

NPUHUMATh €M  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpeneniarb pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAa M KAXJOT0 YYaCTHUKA KOMaHbl B OOIIIHIA
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npe/iaraTtb HOBBIE IPOEKTHI, OLEHHMBAaTh HUJEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEbHOCTh B 00JacTH
(GU3UKM W aCTPOHOMUH, BBISIBISATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3a/1a4, IJIaH BBIMOJHEHUS MMPAKTUYECKON pabOThI C YUETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHIM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B O0JaCTH
(U3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JlaBaThb OLEHKY HOBBIM CHUTyalHsIM, BHOCHUTb KOPPEKTHBBI B JIESITEIBHOCTD,

OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;
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BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KAk  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENIbHBIX TIPOIECCOB, WX pPE3yJbTaTOB U
OCHOBaHMUI;

WCITOJIB30BATh MPUEMBI peIICKCUU TSI OLICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHMST;

YMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHUKECHMUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeATEeTLHOCTH;

MPUHUMATh €05, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrHMX TMpPH aHalM3e pe3yiIbTaToB
NEeSTeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B nporiecce 1OCTIKEHHS THIHOCTHBIX PE3YIHTATOB OCBOSHUS ITPOTPAMMBI T10
buszuKe IS YypOBHS CpeaHero ooOmero o0pa3oBaHUS Yy  00ydYarouuxcs
COBEPILICHCTBYETCS AMOITMOHAJIbHBIN UHTEJIEKT, Ipeanoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh MTOHUMATh CBOE YMOIMOHATIBLHOEC
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHON Cephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIOYAIOIICH CTpEMJICHNE K JTOCTHKCHUIO 1T U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIMOHATBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 IIPH OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COTICPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI
K konity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:
JEMOHCTPUPOBATh HA MpUMEpax Pojb M MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTMH, B IPAKTUYECKOU AECATEIILHOCTH JIFOIEH;
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YUYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCIICH:
MaTepuajibHas TOYKa, HHEpIIUaJbHAs CUCTEMa OTCUéTa, aOCOIOTHO TBEPIOE TEIO,
WJeadbHbINA ra3, MOJCIN CTPOCHHUS Ta30B, KUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN
AIEKTPUUCCKUH 3apsij] MPU PEIICHNH (PU3NUECKHUX 3a]1a4;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MIPOIECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHHWKH, MOJICKYJISIPHO-KMHETHYECKOM TEOPUM CTPOCHMS BEIIEeCTBA U
AIEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHUE,
CBOOOJHOE TIAJICHUE TEJ, JBIKEHUE TI0 OKPYXKHOCTH, WHEPIIUS, B3aUMOJCHCTBUE
Ten, auddy3usi, OpOyHOBCKOE ABMKEHHE, CTPOCHUE >KUJIKOCTEH U TBEPIBIX Tell,
U3MEHEHHE O00BhEMA Tel MpU HarpeBaHUUW (OXJIKICHWH), TEIUIOBOE PaBHOBECHE,
HCIIApeHHE, KOHJCHCAIMS, IUJIABJIICHHE, KPUCTAIIM3AIlUs, KHUIICHHE, BIIAXKHOCTH
BO3/1yXa, MOBBHIIIICHUE JABJICHHWS Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYIIE,
CBSI3b MEKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, JICKTPHU3AIUs Tel,
B3aUMOJICCTBUE 3aPS/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBIXKCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpAWHATa, IyTh, MEpPEeMelIeHHue, CKOPOCTh, YCKOPEHHME, Macca Teja, CHIa,
UMITYJIbC Te€Jla, KHHETHYeCKasi SHEprus, MOTEHIMAIbHAS JSHEPIus, MEeXaHUYecKas
paboTa, MeXaHWYecKas MOIIMHOCTh; TPH ONMHUCAHWW TIPABUIBHO TPaKTOBATh
(GU3MYECKU CMBICT HMCIOJIB3YeMBIX BEIMYHMH, WX OO0O3HAYCHHUS W CIWHUIIHI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYCCKYIO BEIMYHMHY C JAPYTUMHU
BEJIMYNHAMM;

ONKCHIBATh W3yYEHHBIC TETUIOBBIE CBOMCTBA TN W TEIJIOBBIC SIBJICHMSI,
UCTIONIB3Ysl (M3WYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKash SHEPTHs XaOTHUYECKOTO JBIKECHUS MOJICKYJ, CpeIHEKBaApaTHIHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, padoTa rasa,
KO3(pGUIIMEHT TMOJIE3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH OMNHCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMBIX BEIWYUH, WX
0o0O3HAUEHUsS W CAWHMIBI, HAXOMUTh (OPMYJIbI, CBS3LIBAIOIINE JTAHHYIO
(bU3UYECKYI0 BEIMYHUHY C IPYTUMH BEIIMUNHAM;

OIMMKCHIBATHh U3YUYCHHBIE IICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHUsI (TIPOLIECCHI), UCTIONB3Ys (PH3NYECKUE BETUYMHBI: AIEKTPUUCCKUIN 3apsi,
AIIEKTPUYECKOE T0JIC, HAMPSHKEHHOCTD TOJIS, MTOTEHITHAN, Pa3HOCTh IMOTCHIINAJIOB,;
IpU ONKWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYCCKUIA CMBICT HCIOJIB3yEeMBIX
BENTUYMH, WX OOO3HAUYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYI0 (M3UYECKYIO BEJTUYHHY C IPYTHUMH BEITHUYNHAMH,

aHaJIU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCIIONb3Ys (PU3nUecKue
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpaHEHUs] MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
IPUHITUN CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
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OTCuU€Ta, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHMS BEIECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, Tpw 3TOM pas3inyaTh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKCHHWE WU YCIIOBUS (TPAHMIIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE IPUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3audaTh YCIOBHS MX OE30MaCHOTO MCIOIL30BAHMS B MIOBCEIHEBHON
KU3HH,

BBITIOJTHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHHWIO (PU3WYECKUX SBJICHUA U
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyIHupoBaTh MpodIeMy/3a/1ady U THIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OTBIT U POPMYITHPOBATH
BEIBOJIBL;

OCYUIIECTBJISATh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUSI M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKH MOTPEIIHOCTEN U3MEPEHHUI;

WCCJICNOBATh  3aBUCHUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATH PE3YIHTATHI OJYICHHONU 3aBUCUMOCTH (PU3UMUECKUX BETUYNH B BUJIC
TabnuIl ¥ rpauKOB, ACJIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEIBCKOH W TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
00opy10BaHUS;

pemarh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCITOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJ1a4u
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXoMUMbIe NI €€ PeIICHUs, POBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
IIEMOYKY PACCYXICHUH C OMOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndeckue sBICHUS,

WCITOJIB30BATh MTPH PEIICHUN YIEOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITUOHHBIC
TEXHOJIOTHH [IJISl TIOWCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIMN W TIPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJISIPHOM WHGOpPMAIMK, TMOJTYYEHHONM W3 pPa3IMYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaEMYIO HH(OPMAIIHIO;
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IPUBOJUTH IPUMEPHI BKJIAJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHUE MPOLIECCOB OKPY’KAIOILET0 MUPa, B Pa3BUTHE TEXHUKU
U TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3KKE B TOBCEIHEBHOM KU3HU AJIS
oOecrnieyeHnss 0€30MaCHOCTH MPH OOpalieHUH ¢ MpUOOpaMh U TEXHUUYECKHUMHU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKpYXalolleH cpene;

paboTaTh B TIpyNIl€ C BBIIOJHEHUEM pPAa3IUYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE PAaCCMaTPUBAEMON IPOOJIEMBI.

K xonity o6yuenus B 11 kiacce nmpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOM KApTUHBI MHpa, B PAa3BUTUU COBPEMEHHOM TEXHUKU H
TE€XHOJIOTHM, B IMPAKTHUYECKOW JEATEIBbHOCTH JIFOJIEH, LEIOCTHOCTh U E€IMHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTHIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PUBMUECKUX MOJENei:
TOYEYHBIN JJIEKTPUUECKUH 3apsl, JIyd CBETA, TOUCYHbIM UCTOYHUK CBETA, SAEpHas
MOJieJb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sjipa MpH pPEleHUH (U3NYECKUX
3a/1ay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DPUBHMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUWS, JEHCTBHE MAarHUTHOIO IIOJdS Ha
IPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXCHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUsi CBETa,
dhoTtoanekTpudeckuii 3gpdext (hoTodr¢dheKT), cBETOBOS AaBiIcHNUE, BOSHUKHOBECHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHAas
PaAOaKTUBHOCT;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), HUCIONB3YAd (PU3NYECKUE BEIUUYUHBIL:
AIEKTPUYECKUI 3apsjl, CHJa TOKA, JIEKTPUUYECKOE HANpPSKEHHE, 3JIEKTPUYECKOE
COIIPOTUBIIEHUE, PAa3HOCTh MOTEHLIMAJIOB, AJIEKTPOJABIIKYILAsA cuia, padoTa TOKa,
UHAYKLIMS MarHuTHOro mojs, cuia Ammepa, cuna JlopeHia, MHIYKTUBHOCTb
KaTyIIKH, DHEPIHsl DJIEKTPUYECKOTO M MArHUTHOIO IOJIEH, MEPHOJ W YacToTa
KoieOaHuil B KoJeOaTeTbHOM KOHTYpe, 3apsAl W cuja ToKa B Ipolecce
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rapMOHUYECKUX OJEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTHYECKasl CHUJIa JIMH3bI, MPH OINWCAHUHM IPABUIBHO TPAKTOBATh (PU3MUECKUN
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYCHHWS W €IUHMIIBI, YKa3bIBaTh
(b OpMyIIBI, CBI3BIBAIONINE JAHHYIO (U3HUECKYIO BETUIHHY C IPYTUMH BETUIUHAMY,

OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nyecKre BETUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JUJIMHA BOJIHBI W
4acToTa CBETA, SHEPTUs U UMMYJbC (OTOHA, MEPHO/]T ToJIypaciaja, SHEPrus CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEIMYMH, UX OOO3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HDOPMYIIbI,
CBSI3bIBAIONIME JIaHHYI0 (UBUYECKYIO BEJIMYMHY C JAPYTMMH BEJIMYUHAMH,
BBIYUCIISATh 3HAUCHUE (DU3NUSCKON BEITUUMHBI,

aHAJU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUE
3aKOHBI M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapAJLICIIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
MHIYKIIUH, 3aKOH NPSIMOJIMHEHHOTO paclpOCTPAHEHUsI CBETA, 3aKOHbI OTPAKCHUSA
CBETa, 3aKOHBI MPEIIOMJICHUS CBETa, YpaBHeHHE OiHINTeHHA i1 doTodrddekTa,
3aKOH COXPAHEHUsI AHEPrUH, 3aKOH COXPaHECHHUS MMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4YMCIa, MOCTyJarhl bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTEeMAaTHYEeCKOE BBIPAXKEHHE M YyCIOBHSA (TpaHUIBI, 0O0JacTH)
MIPUMEHUMOCTH;

OTPENIENATh HAMPABICHHE BEKTOPA MHIAYKIIMM MarHUTHOTO TOJIsI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh M OINHCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATDh OKCIICPUMEHTHI 10 HCCIICIOBAaHUI0 (DHU3NYECKUX SBJICHUN M
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: TPU 3TOM
dbopmynupoBaTh MpodIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OTBIT U (POPMYITHPOBATH
BBIBOJIBI;

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO0 W3MEPEHUS W HCIOJb30BaTh W3BECTHHIC
METObI OLIEHKH TTOTPEMIHOCTEN U3MEPEHNUM;

HCCIICIOBATh 3aBUCHMOCTH (DM3UYCCKHUX BEIMUHMH C HCTIOJIb30BAHUEM TIPSIMBIX
W3MEPCHUI: TP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIY4YeHHOU 3aBHUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJIE TaOJIUIl M TPaduKOB,
JleJIaTh BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUN HCCIEAOBAHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATENHCKOH W TPOCKTHOU
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JESATEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIBHBIX YCTPOMCTB M JIAOOPaTOPHOIO
000py10BaHUS;

pemarh pacu€THbIE 3aJa4d C SBHO 3aJaHHOW (DU3MUECKON MOJIENbIO,
UCTIONB3YS (PU3MUECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUA 3a/1a4U
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATh (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMBbIE ISl €€ pElIeHUs, NMPOBOJUTh PAcu€Thl M OLIEHHWBATH PEATbHOCTH
HOJIy4YEHHOTr'0 3Hau€Hus (PU3NUECKOI BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKIACHUH C OMOpPOM HAa HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
dbuznYecKue sBICHUS,

UCIIOJIb30BAaTh ITPU pPELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE UH(POPMAaIIMOHHBIE
TEXHOJIOTUH [UISl TIOMCKA, CTPYKTYPUPOBAaHMSI, UHTEPIIPETALIMM U HPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MallMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO MCHOJIb30BaHUS B MOBCEIHEBHOU
KU3HY;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (U3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBECHUS B OKPYXAIOLIEH CpeJIe;

paboTaTh B TpyHHe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO PpACHpPElesTh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMATPUBAEMOMN MTPOOIEMBI.
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