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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3mke 0a30BOro0 YpOBHS Ha YPOBHE CpPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHWH U TPeOOBaHMI K pe3yJbTaTam
OCBOEHHUSI OCHOBHOH 00pa3oBaTeiabHOW MporpaMmsbl, mnpezactaBieHHbIXx B PI'OC
COO, a Takxe c yué€roM (enepanbHoll paboyeld MpPOrpaMMbl BOCIHUTAHUS U
KOHIIEMIMM TpenojaBanus ydyeOHoro mpeamera «Pusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

ConmepxaHue mnporpamMMmbel 1o (U3MKE HampaBieHO Ha (OPMHUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTHHBI Mupa obyuaromuxcs 10-11 kiraccoB npu o0yueHun
ux (usuke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBeTcTBYeT TpeboBanusiM GI'OC COO k mianupyeMbiM
JUYHOCTHBIM, MPEIMETHBIM U METANpPEIMETHBIM pe3yJbTaTaM OO0y4YEHHs, a TaKKe
YUUTBHIBAET HEOOXOAMMOCTh peaM3allud MEXKIIPEAMETHBIX CBs3ed (QU3MKU C
€CTECTBEHHO-HAYYHBIMHU Y4€OHBIMU MpeaMeTaMu. B Hell onpenensitoTcs OCHOBHbBIE
LEIU U3y4YeHUs1 (PU3HKU Ha YPOBHE CPEIHEro OOLIEro 00pa3oBaHus, MJIAHUPYEMbIE
pe3yJIbTaThl OCBOEHUS Kypca (PU3UKU: INYHOCTHBIE, METAIIPEIMETHBIE, IPEMETHbBIE
(Ha 6a30BOM ypOBHE).

[TporpamMMma 1o (pu3mKe BKIIOYAET:

+ IUIAHUPYEMbIE pe3yIbTaThl OCBOCHUS Kypca (PU3HKK Ha 0a30BOM YPOBHE, B
TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI M0 T'0J1aM O0Y4YCHUS;

« coaepxkanue yueobHoro npeameta «duznkay no rogam oO0ydeHUs.

®du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAaX MPHUPOJBI, BBICTYIAs B
KauecTBe y4eOHOro mpeaMera B IIKOJE, BHOCUT CYIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIIKOIbHBIN Kypc (GU3HKH - CHCTEMOOOPa3yIOIIHiA
JJIS €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJbKY (hU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SIBJICHHWM, M3ydyaeMbIX XUMHEH, OHOJIOTHEH,
dbu3nyeckoi reorpadueit 1 acTpoHOMHUEH. Vcrioap30BaHNe M aKTUBHOE IPUMEHEHUE
bU3nYeCKUX 3HAHUH OTpeIessieT XapaKTep U pa3BUTHE PA3HOOOPA3HBIX TEXHOIOTUN
B cdepe »HHEPreTUKH, TPaAHCIIOPTa, OCBOCHHMS KOCMOCA, TIIOJY4YCHUSI HOBBIX
MaTepuajioB C 3aJaHHBIMU CBOWCTBaAMU W Apyrux. M3ydenue (usznku BHOCHUT
OCHOBHOW BKJaJ B (OPMHPOBAHHE ECTECCTBEHHOHAYYHOW KapTHHBI MHpa
oOy4Jaroruxcs, B GOpMHUPOBAHNE YMEHHM MPUMEHSATh HAYYHBIH METOJ| MO3HAHUS
MIPU BBITIOJTHEHUU UMU YUEOHBIX HCCIICIOBAHUM.

B ocHOBY Kypca pu3uku AJ1s1 ypoBHS CpeHET0 0011ero 00pa30BaHUs MOJ0XKEH
psI uael, KOTOpble MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoess yenocmuocmu. B COOTBETCTBUM C HEM Kypc SIBISIETCS JIOTUYECKHU
3aBEPIIEHHBIM, OH COACPKUT MaTepHas U3 BCEX Pa3iesioB (DU3UKH, BKIIOYACT KaK



BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoesn cenepanuszayuu. B COOTBETCTBHUM C HEW MaTepuan Kypca (QHU3UKU
o0benuHEH BOKpYr (usmueckux Teopuil. Bemymum B Kypce sBIseTcs
(opMUpOBaHKE NPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaT€pHUM, BEIIECTBE U
ToJIE.

Hoes eymanumapuszayuu. EE peammsanus IpeanoyiaracT HCIOJIb30BAHNUE
TYMaHUTapHOTO MOTEHIMaga (U3NYECKOM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHUSA
($U3MKH ¢ pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
Y SKOJIOTUYECKUMHU MPOOIeMaMH.

Hoes npuxnaonou nanpasnrennocmu. Kypc pusnku npejnosiaract 3HaKOMCTBO
C IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOTMYECKHUX MPUIOKEHUN N3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oskonoeuzayuu peannusyercss TOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJIepKaHUs, MOCBAIIEHHBIX IKOJIOTUYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBS3aHbl C PAa3BUTUEM TEXHHKM M TEXHOJIOTHM, a TakXke OOCYXIEHHUs MpoOjemM
PaMOHAIBHOTO MPUPOJIONOIB30BAHUS M 3KOJIOTUYECKON O€30aCHOCTH.

CrepKHEBBIMU 3JIEMEHTAMU Kypca (U3HKM Ha YpPOBHE CpPEIHEro OOLIEro
oOpa3oBaHMsl SBISAIOTCA (u3NYecKkue Teopuu ((pOpMUPOBAHUE TNPEACTABICHUN O
CTPYKTYpE MOCTPOEHHUS (PU3NUECKON TEOpUH, posid (PyHIAMEHTAJIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MIPEICTABICHUAX O IPUPOJE, TPAHULIAX TPUMEHUMOCTHU
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CucTeMHO-JesTeIbHOCTHBINM MOJX0J] B Kypce (PU3UMKHU pean3yeTcsi Mpeke
BCEr0 3a CYET OPraHu3alliy SKCIIEPUMEHTAIIbHOM 1eaTeTbHOCTH 00yvatomumxcs. s
0a30BOro ypoBHS Kypca (PU3UKU - 3TO HCIOJIb30BAHHE CHUCTEMBI (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPBIE B IPOrPaAMMeE
no ¢gu3zuke OOBEAMHEHBI B OOMIMIA CIMHCOK YYEHUYECKHMX MPAKTUUYECKUX padoT.
Bbiienenne B ykazaHHOM IepedHe JaOOpaTOpHbIX pabOT, MPOBOJUMBIX ISt
KOHTPOJISI U OLIEHKH, OCYLIECTBIIAECTCA YYaCTHUKaMH 00pa30BaTeIbHOrO Mpoliecca
UCXO/Is1 U3 0COOEHHOCTEH MJIaHUPOBAHMS U OCHAIIEHUS kKabuHeTa pusuku. [Ipu rTom
oOecrieynBaeTcs OBJIAJICHUE OOYYaIOIUMHCS YMEHUSMU MPOBOAUTH KOCBEHHbBIE
U3MEpPEHHUsI, UCCIIEIOBAaHUS 3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH U MOCTAHOBKY
OIBITOB IO MMPOBEPKE NPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yIenseTcs PEHIEHUI0 PAaCUETHBIX M KAYECTBEHHBIX 3a/a4.
ITpu 3TOM 111 pacUETHBIX 3a1a4 IPUOPUTETOM SIBIISIOTCS 3aa4U C SBHO 3aJaHHOMN
(bu3MYeCcKOi MOJIENbIO, MO3BOJISIIOLINE TPUMEHSITh U3YYCHHbIE 3aKOHBI U
3aKOHOMEpPHOCTH KakK M3 OJHOI0 pa3fena Kypca, TaK U WMHTErpUpysl 3HAHUS M3
pa3HbIX pa3aesioB. I KaYeCTBEHHBIX 3a7a4 MPUOPHUTETOM SBIIAIOTCS 3aJaHHs Ha
OOBSICHEHHE MPOTEKaHUA (PU3MYECKHX SBJICHUM M MPOLECCOB B OKpYKaOIUIEH



KU3HU, TpeOyromme BbIOOpa (PU3NYECKON MOAETH ISl CUTyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B cootBerctBuM ¢ TpeboBanusamMu @I'OC COO k MaTepHanbHOTEXHUYECKOMY
o0ecrieyeHn0 y4yeOHoro mnpouecca 0a30Bblil ypoBEHb Kypca (PU3UKH Ha ypOBHE
cpenHero o6mero oOpa3oBaHUs JIOJDKEH M3y4yaThCsl B YCJIOBHUAX MPEIMETHOIO
KaOuHeTa (U3MKK WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOMHETa MpPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKIa. B kabuHere Ppu3mku HOWKHO OBITH HEOOXOAMMOE
n1abopaTtopHoe 000pyI0BaHUE AJIs BHITOJHEHUS YKa3aHHBIX B IPOrpamMme 1o pU3uKe
YUEHUYECKUX MPAKTUUYECKUX PA0OT U JEMOHCTPALMOHHOE 000PY/I0BaHUE.

JleMoHCTpallMOHHOE  OOopynoBaHue (OpMHUpPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHHMMAJIbHOW JOCTaTOYHOCTH M  O0ECHeYMBAET IMOCTAHOBKY
NEPEUNCICHHbIX B IporpamMme Mo (HU3MKE KIIOYEBBIX JAEMOHCTpaUud s
UCCJIENOBAHMUSI  M3yYaeMbIX SIBJICHUA M  IPOLECCOB, OJMIUPHYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe o00OpyAOBaHUE [JI YYEHUYECKUX MPAKTHUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OO€CIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX oOOyvaromuxcs. TemMaTH4ecKue KOMIUIEKTBI
71a00paTOpPHOTO O00OPYJOBaHMS JOJKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX M LM(POBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
HU3MEPUTEIBHBIX CUCTEM B BUJIE [IU(POBBIX J1aOOpPATOPHUIA.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

- (QopMHpOBaHHE HHTEpPECa M CTPEMJICHUS OOYYalOUUXCS K HAayIHOMY
U3YYCHUIO TPHUPOJBI, Pa3BUTUC HMX MHTCIUICKTYaJIbHBIX M TBOPUYCCKHX
CIIOCOOHOCTEI];

+  pa3BHTHC MPEJACTABICHUNA O HAYYHOM METOJEe MO3HaHHS U (HOPMUPOBAHHE
UCCJICIOBATEILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

+ (opMUpOBaHKME HAYyYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHHs

OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

- (opMupoBaHHE YMEHHH OOBSCHSTH SIBJICHUS C UCIOJIb30BAHUEM

(bu3nyeCKUX 3HAHUM U HAyYHBIX J10Ka3aTEIbCTB;
« (QopMupoBaHUE MPEACTABICHUN O poiM (PUBMKU JUIsl PA3BUTUSA JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHne 3THX Ieliel oOecTieunBacTCs PEIICHHEM CIEIYIONUX 3ajad B
mpoliecce U3ydeHus Kypca GU3MK1 Ha YPOBHE CPEIHETO O0IIero oOpa3oBaHHUs:
+  mpuoOpeTeHHe CUCTeMbI 3HaHUHN 00 00X (PU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUAX, BKIIOYAs MEXaHUKY, MOJCKYJISAPHYIO (U3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPO(PU3UKH;



« (dopMHpOBaHHE YMEHHH TNPUMEHATH TEOPETHYECKHE 3HAHUSA IS
OOBSICHEHHsSI (PU3UYECKUX SBICHUM B TMPUPOAE U JUIS T[PUHSITHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

- OCBOEHHE CIOCOOOB pEIIECHUs PA3IMYHBIX 3a7ad C SBHO 3aJaHHOMN
¢u3znyecKkoil MOAENbI0, 3a4ad, IO0JpPa3yMEBAIOIIMX CaMOCTOSITEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

+ TIOHMMaHHE (U3MUECKUX OCHOB M MPHUHIMIIOB JCHCTBHUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHX MPOLIECCOB, X BIUSHUS HAa OKPYKAIOILYIO
cpeny;

+ OBJIAJICHUE METOAAMHM CaMOCTOSATEIbHOI'O IUIAHMPOBAHMS U IPOBENCHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHajdN3a W HMHTEpIpeTanud WHHOpPMAIUH,
OTIpeeNIeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

+  CO3JaHME YCJIOBHUU JJIsl Pa3BUTUSL YMEHUI IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wusyuyenue ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE CpPEIHEr0 OOLIEro
oOpazoBanus otBoauTcsa 136 yacos: B 10 kacce - 68 yacoB (2 yaca B Henento), B 11
KJ1acce - 68 yacoB (2 Jaca B HEJICIIO).

[Ipennaraemelii B mporpamMmme 1o (QHU3MKE TMEpeueHb JabOpaTOpHBIX U
OPAKTUYECKUX pabdoT SBISAETCS PEKOMEHIOBAHHBIM, YYHUTENb JeJaeT BbIOOp
npoBeJeHUsT J1abOpaTOpHBIX pabdOT M OMBITOB C YyY4ETOM WHAMBHUIYATIbHBIX
0COOEHHOCTEN 00yUaroIUXCS.



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

dusuka — HayKa o mpupoje. HayuHnbie MeTO1bl MO3HAHUS OKPY>KAIOIIEr0 MUPA.
Ponb sKkcniepuMeHTa U TEOPUM B MPOLIECCE MO3HAHUSI MPUPOJIBI. DKCIEPUMEHT B
¢dusuke.

MonenupoBanue (U3MUECKUX SBICHUH M TporeccoB. HaydHble THUMOTE3BI.
dusndeckue 3aKOHBI U TeOopuu. ['paHUIIBI TPUMEHUMOCTH (U3UYECKHX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u Mecto ¢uszuku B HOPMHUPOBAHMH COBPEMEHHOM HAayYHOW KapTHHBI
MHPA, B TPAKTUUECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBele W HUGPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe JBHXKeHUE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpedHsii CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOPEHHUE MATEpHAIIbHOM TOYKH, UX MPOCKUUH HA OCHU CHUCTEMbI KOOPIUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MpPsSMOJUHEWHOE ABMXkeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOpPEHHUS, TyTH U TMEpPEeMEILCHUS
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuonuHeitHoe aBrkeHue. [[BHKeHHe MaTEpUAIIbBHON TOUKH IO OKPY>KHOCTH
C IIOCTOSIHHOM I10 MOJAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAsA CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuueckue yCTpoWCTBA M NPAKTUUECKOE NPUMEHEHHE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogenb cuctemMbl OTCU€Ta, WILTIOCTpAIUs KHUHEMATUYECKUX XapaKTEPUCTUK
JIBYDKCHUS.

[IpeoOpa3zoBanne IBMIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmiogenue nBuKeHUs Tena, OPOLIEHHOTO IMOJ YIjoM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MafeHUSI.

Hanpapnenue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.



Yuenuueckuil osxcnepumenm, nabopamopnvie pabomaoi

N3ydeHne HEPaBHOMEPHOI'O JBUKEHUS C LIEJIBIO ONPEACICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLICHUS MEXAY IYTAMH, MNPONACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE pPABHBIE MPOMEKYTKA BPEMEHH TMPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue aBuKeHUS Tenna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutensHOCcTH  ['aymmuies.  IlepBeiii  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca rena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit 3akon HeroToHna 1t
MaTepuaibHON TOUKU. TpeTuii 3akoH HbroTOHA 17151 MaTepuaIbHbIX TOYEK.

3akoH BceMupHOro tiaroreHus. Cumia Tsxectu. llepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Bunbl TpeHus (mokosi, CKoIbxkeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOIBKEHHUS U cuia TpeHus nokos. KoadduimeHnt tpeHus.
Cuiia conpoOTUBIIEHUS MPH IBUKEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT CcHIIBI OTHOCUTENBHO OCH BpameHus. Ilmewo cuibl. YcenoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIH.

HccnenoBanre yclIOBUM paBHOBECHsS TBEPAOTO TeENd, HUMEKIIETO OCh
BpALLCHUS.

Tema 3. 3akonvl coxXpanenus ¢ MexaHuke



NMnynbe MaTepuadbHONM TOUYKHM (Tea), CHUCTEMbI MaTEpPUATbHBIX TOYEK.
NMnynbe cuiibl 1 U3MEHEHHE HUMITYJIbCa Tella. 3aKOH COXPAHECHHS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cribl. MOIIIHOCTE CHIJIBI.

Kunernueckasi sHeprus maTepualibHOM TOuku. Teopema 00 U3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennuanbHas DHEPTUSL. ITorenuunanbHas JHEPTUs YIIPYro
nehopMUpOBaHHOM MPYKUHBL. [loTeHIMabHAsE SHEPTHS Tena BOIU3U MOBEPXHOCTH
3emun.

[loreHnuanbHple YW HEINOTCHIMAJIbHBIC CUJIBI. CBs3b  paboOTHI
HEMOTEHIHAIBHBIX CUJI C ©3MEHCHUEM MEXAHUYECKON SHEPTUU CUCTEMBI TEIl. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHu4eckue yCTpOMCTBAa M IPAKTUUYECKOE NPUMEHEHUE: BOAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yueHne aOCONIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsizu pabOThl CUIIbI ¢ U3MEHEHHUEM MEXaHHUYECKOW SHEPrHH
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON T€OPUU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. Juddysus. Xapakrep IBUKEHUS U
B3aUMOJECUCTBUS YaCcTHUI[ BelIleCcTBA. MoAEnu CTPOECHUS Tra30B, KHUAKOCTEU U
TBEPJBIX TEN U 0OBSICHEHHWE CBOMCTB BEIIIECTBA HA OCHOBE 3THX Mojejel. Macca u
pa3mepsl MoJekyi. KonunyectBo Bemectna. [loctosiHHas ABoraapo.

TermnoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkama remneparyp
[enbcus.

Mopens uneansHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYISIPHOKUHETUYECKOM
TEOpUU HACAIbHOrO Tras3a. AOCOJIOTHAs TeMIleparypa Kak Mepa CpeaHen
KMHETUYECKOW DHEPTHM TEIUIOBOIO ABMKEHHMs yactull raza. [llkama Temmeparyp
KensBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akoH
Janprona. 30ompoieccel B HAEATbHOM ra3e ¢ HOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
['padmueckoe mpencraBieHne U30MPOLIECCOB: U30TEPMa, U30X0pa, u300apa.

TexHudyecknue yCTpOMCTBA U MPAKTHYECKOE NPUMEHEHUE: TEPMOMETP,



OapomeTp.

Jlemoncmpayuu

OmnbITEI, OKa3bIBAIOIIUE IUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUIA.

OnbiThl 10 MU PY3UH )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKA3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIONIME YpPAaBHEHUE COCTOSHHUS HACATBHOIO rasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

OnpeneneHue Macchl BO3JlyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE U3MEPEHUN
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXKIY apaMeTPaMH COCTOSHHS Pa3peKeHHOTO
rasa.

Tema 2. Ochogebl mepmoouHamuku

TepMmonnHamMuueckass cucteMa. BHYTpEHHsISI SHEPrusi TEPMOJMHAMHYECKOU
CUCTEMBI U c1ocoObl e€ n3MeHeHnusd. KonuuecTBo TemnoTsl U paboTta. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buuel  Teronepenaydu:
TEIUIONPOBOJAHOCTb, KOHBEKILIUS, U3TyYeHUE. Y AelbHAsA TEIJIOEMKOCTh BEIIECTBA.
KosnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[Tonsitue 006 amuabaTHOM mporiecce. llepBhiif 3aKOH TEPMOJIMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMMKHM K u3ompoleccaM. ['paduyeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMoCTh MPOIIECCOB B MPUPO/IE.

TeruioBpie  MamwuHbl.  [IpUHIUIBIL  JEWUCTBUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3oBanusi SHEpruvM B TEIUIOBBIX MamuHax. KoadduimeHT moae3Horo
nerictBust TerioBor MammHbl. [{ukn KapHo u ero koad@duiMeHT Mojie3HOTO
JNEUCTBUS. DKOJIOTMUYECKUE MPOOJIeMbI TEIUIOIHEPTETUKH.

TexHuueckue yCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

3mMeHeHne BHYTPEHHEH HSHEPruu Tejia MPU COBEPIIECHUU pPaOOTHI: BBUIET
npoOku W3 OYTBHUIKM TON JACWCTBHEM CKATOTO BO3[yXa, HarpeBanuwe sdupa B
JaTyYHHOU TpyOKe MyTEM TpeHUs (BUACOAEMOHCTPALIHS).

N3meHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Tela IpH TeIionepeaye.

OnbIT 10 aAMa0ATHOMY PACIIMPEHUIO BO3ayXa (OMbIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoil TypOWHBI, ABUTATENIs BHYTPEHHETO CrOpaHus, pEaKTUBHOTO
JIBUTATEJIS.



Yuenuueckuil sxcnepumenm, nabopamopisie pabomoi

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eewjecmea. Dazoevie nepexoonvt

[TapooOpazoBanue u koHaeHcauus. VcnapeHue u kuneHue. AOCONIOTHAs U
OTHOCHUTENIbHAS BIJIQXHOCTh Bo3ayXxa. HacelmeHHbll nap. YnaenpHas Temora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUSI OT JABJICHHUS.

Teépnoe teno. Kpucrannmueckue u amopubie Tena. AHU30TPONHUS CBONCTB
kpuctayioB. JKunkue kpuctaiisl. CoBpeMeHHble MaTepuanbl. [lnaBienue u
KpUCTaJIM3anus. Y ienbHas Terora miasineHus. Cyomumanst.

VYpaBHeHME TEII0OBOTO OanaHca.

TexHUYecKue YCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJOTUU IMOJIYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX NTAPOB.

Kunenue npy NnoHM>KEHHOM JaBJIECHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHusl U IJIaBJI€HUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepeHrie OTHOCUTENIbHOM BIAaKHOCTH BO3/1yXa.

Pa3znen 4. JaekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

DNeKTpUu3anus Tel. DNEKTPUIECKUH 3apa. J[Ba BUaa SIEKTPUUYECKUX 3aPsI0B.
[IpOBOIHMKM,  JOUANEKTPUKA W TOJYNPOBOAHUKU. 3aKOH  COXPaHEHHUS
AIIEKTPUYECKOTO 3apsija.

B3aunmoneiictBue 3apanoB. 3akoH Kynona. ToueuyHblil 35IeKTpUYECKAN 3apsii.
DnekTpuueckoe noie. HanpsxEHHOCTh anekTpruieckoro nois. [IpuHunn
CYNEPIIO3ULINHA BJIEKTPUUECKUX MOJeH. JIMHMM HanpsyKEHHOCTH 3JIEKTPUYECKOIO
OJISL.

PaGota cuit sanextpocraruueckoro mods. [lorennuan. PasHocTh moTeHIIUAOB.
[IpoBOHUKM W AMDIIEKTPUKU B BJIEKTPOCTaTHUECKOM moje. Jlurnektpuueckas
POHUIIAEMOCTb.

OnexktpoémkocTs. KoHmeHcarop. DIIEKTpOEMKOCTh IMJIOCKOT0 KOHJEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, AJIEKTPOCTATUYECKAsl 3allluTa, 3a3eMJICHHE JJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.



B3auMoeiicTBrE Ha3IEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTaTUYECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTB 3JEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IUIONIAH IUIaCTHH,
PaCCTOSIHUS MEXKy HUMU U JUAJICKTPUUECKON MTPOHUILIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCIOBUS CYIIECTBOBAHUS DSIJIEKTPUUECKOrO TOKAa.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenune. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COMPOTHUBIICHUE. YIEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapALICIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

PaGora »snextpuyeckoro Toka. 3akoH JDxoyms—Jlenna. MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTpOJBIXKYIAsA CUJa U BHYTPEHHEE COINPOTUBICHHE HCTOYHUKA TOKA.
3akoH Oma 11 MoJHOM (3aMKHYTOM) 2yiekTprudeckoi nenu. KopoTtkoe 3aMblkaHue.

DJIEKTpOHHAasT  MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TemMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpOBOIHUKH. CobOcTBeHHast U pUMecCHast IPOBOJANMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKM TOK B  pacTBOpax W  pacIulaBax  AJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas: AUCCOUALNS. DIEKTPOIH3.

DNekTpuueckui ToK B Ta3zax. CaMOCTOSITEIbHBIM U HECAMOCTOSTEIbLHBIN
pa3psa. Momuus. [Inazma.

TexHudeckre yCTpOMCTBA UM TMPAKTUYECKOE MPUMEHECHHUE: aMIIepMETp,
BOJBTMETpP, pEOCTaT, HCTOYHUKU TOKa, DJIEKTPOHArpeBaTebHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBLHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN MO/,
TEPMUCTOPHI 1 POTOPEZUCTOPHI, OTYPOBOTHUKOBBIN TUO]I, TaTbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HAMIPSIKEHHUS.

3aBUCHUMOCTh CONPOTHUBJICHUS LWJIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIAH TTOMIEPEYHOr0 CEUYCHUSI U MaTepurala.

CmeniaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsiMoe wu3MepeHue dIEKTPOABWKYIIEH cuiibl. KoOpoTkoe 3ambIKaHHE
raJlbBAaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh COMPOTUBJICHUSI METAILJIOB OT TEMIIEPATYyPHI.



[TpoBOIMMOCTB 3NEKTPOIUTOB.

W ckpoBoii paspsia M NPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydyeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3mepenne 3eKTPOABHKYIIEH CHUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHErO
CONPOTHUBJICHUS.

Habmronenue snektpoiausa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C
Y4E€TOM COJIEpKATENIbHBIX MEXKIIPEAMETHBIX CBSI3€M € KypcaMH MAaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUU.

Mesicnpeomemnole nonsamusi, CBA3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOTO
NO3HAHMS: SBJICHUE, HAay4dHbIM (pakT, rumoresa, (usmyeckas BEIUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl YpaBHEHUM, TUHEHHAS QyHKIUS,
napa6ona, runep0Oona, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexannueckoe JBH)KEHUE B KUBOW mpupone, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB (BU[bI TEIJIONEpPEIayH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAsE Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEN U
ra3oB, JJEKTPUYECKHME CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs TUCCOLMAIMS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0ApPOMETP, TEPMOMETP.

Texnonocus: npeoOpa3zoBaHUE JBUKEHUI C HCIOJIB30BAHMEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHUKE, MOJAIIMIHUKN, HMCIOJb30BaHUE 3aKOHA COXPaHEHUs
UMITyJIbCca B TEXHHUKE (pakeTa, BOJOMET W JApPYTHE), ABUTATENb BHYTPEHHETO
cropaHusi, napoBasi TypOvMHa, ObBITOBOW XOJOJUIbHUK, KOHAUIMOHED, TEXHOJIOTHH
NOJIy4EHUS] COBPEMEHHBIX MAaTEpHAIOB, B TOM YHCIE HAHOMAaTEpUAJIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KCEpOKC, CTPYHHBIH PUHTED, AIIEKTPOHArpeBaTeIbHbIC npuoopkI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJIbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoanHamMuka
Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA
[TocTosiHHBIE MarHUTHL. B3auMoaeiicTBIE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE



nosie. BeKTop MarHuTHOM MHAYKIWHK. [[pyHIAI Cyneprio3suinn MarHuTHBIX TOJIEH.
Jluann marHuTHOM WHAYKUMM. KapThHa JIMHUMA MAarHATHOW WHAYKUMHU I10JIS
ITOCTOSTHHBIX MAarHUTOB.

MarautHoe 10JI€ INPOBOJHMKA C TOKOM. KapTuHa JIMHMN WHAYKIUH
MarHuTHOTO IOJISI JUIMHHOIO NPSIMOTO IIPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJIHUKA, KaTyIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaeincTere NpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHUE.

Cuna JlopeHua, €€ MOIyJIb M HallpaBieHUE. J{BUKEHUE 3apsyKEHHON YaCTHUIB
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHne ANEKTpOMAarHUTHOW MHAYKIMM. [IOTOK BeEkTOpa MarHuTHOM
WHIYKIUHU. OJNEKTPOABMKYINAS CWIA HHAYKUUHA. 3aKOH JJIEKTPOMArHUTHOMN
uHaykuuu Papanes.

BuxpeBoe snexkTpudeckoe Iosie. OIEKTPOABMXKYLIas CWJIa HHAYKIUU B
IIPOBOJHUKE, IBMXKYILEMCS IOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTh.  SIBlICHME CAMOMHAYKIMU. ODJIEKTPOJABIXKYILNAS  CHUJIA
CaMOUHYKLIMH.

DHeprusi MarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpPOWCTBA M IIPAKTHYECKOE MPUMEHEHUE: TOCTOSHHBIC
MAarHuThl, JJIEKTPOMArHUThI, DJJIEKTPOJABUIATENb, YCKOPUTEIN JJEMEHTAPHBIX
4aCTHUL, MHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHMM MHAYKIIMYA MarHATHOTO MOJIA.

B3aumozencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Ammnepa.

[HevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHON MHAYKIIHH.

ITpasuno Jlenua.

3aBUCUMOCTD AJIEKTPOJBMKYIIEH CHIJIBI MHAYKIMU OT CKOPOCTH M3MEHEHHS
MAarHATHOTO TOTOKA.

SIBreHNEe CaMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3y4yeHne MarHuTHOTO OIS KaTyIIKH C TOKOM.

HccenenoBanne neMCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHOM MHIYKIIAH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI



Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KO1E€0AHUS

KonebGarenbnas  cuctema.  CBOOOAHBIE  MEXaHHMYECKHE  KOJEOAHUA.
["apmonnueckue koneOanus. Ilepuoa, wyacrora, ammautyna U ¢asa KosieOaHUM.
IIpyxvHHBIN MasTHUK. MareMaTU4eCKU MasTHUK. YPABHEHUE TapMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii koHTYp. CBOOOAHBIC AIEKTPOMATHUTHBIC KOJICOAHUS B
UJCATBHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMU H
AIEKTPOMArHUTHBIMU KoseOanusimu. @Dopmyna Tomcona. 3akoH CcoxXpaHEHUs
HHEPTUU B UJI€ATBHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aryxammux KoueOaHusX. BrIHYyXIeHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeIiHYK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

[lepemennpii  TOK. CHHYCOMTAIBHBIA NEPEMEHHBIA TOK. MOIHOCTH
IIEPEMEHHOI0 TOKAa. AMIUINTYAHOE M JACHCTBYIOIIEE 3HAYEHUE CWIBI TOKa H
HaIpsHKEHHUS.

Tpancpopmarop. IIpousBonacTBo, nepenada U MOTPeOICHUE BIEKTPUUECKOM
SHEPrur. DKOJOTMYECKUE PUCKH IPHU MPOU3BOJACTBE 3NNEKTposHepruu. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HH.

TexHUYEeCKHEe yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: JJICKTPUYECKHUM
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoJjieOaTeNbHOM CHUCTEMbl (MPYKUHHBIA WM
MaTeMaTUYECKHI MasTHHK).

HabGmronenue 3aryxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ICHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CUJIbI TOKA M HANPSDKEHUS OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu TmoOCIEeNOBAaTEIbHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEPUOJIa MAIBIX KOJeOaHWI rpy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre nepeMeHHOI0 TOKa B LIEMH U3 MOCIEA0BATENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBLE GOJIHbL

MexaHnuueckue BOJHBI, yciaoBus pacnpoctpaHeHus. llepuon. Ckopoctb
pacrnpocTpaHeHuss W JJMHA BOJIHBL llomepeuHble W TPOJOIBHBIE BOJIHBL.
HNuTtepdepenius u nupakiuss MEXaHUM4eCKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.



DONEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3ITYyYEHHUs 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexrpomarautHoii BoiaHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, MPEOMIICHUE, MOJspu3aius, Tudpaxius,
uHTepdepeHus. CKOpoCTh 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 37M€KTPOMArHUTHBIX BOJH. [IpUMEHEHHE AIEKTPOMATrHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHUYecKue yCTpPOWCTBA M TNPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas IUAarHOCTHKa B TEXHUKE M MEIULMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmroneHue cBsI3u IPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYJIOM U
4acTOTON KoseOaHuil.

HccenenoBanye CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHUE,
IpesioMJIeHUE, MoJspu3auus, Judpakuus, UHTephepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. I[IpsMonnHEnHOE pacnpoCcTpaHEHUE CBETa B
ogHopoaHou cpene. JIyd ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHbI oTpaxkeHus cBera. [loctpoeHune nzoOpaxeHUil B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBera. 3aKOHBI IPETOMIIEHUS CBETA. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yros MOJIHOTO
BHYTPEHHETO OTPaKCHHS.

Hucnepcus ceera. CiaoxHbIi coctaB Oenoro cseta. Ler.

Cobuparoniyie u paccerBaroniye JuH3bl. ToHKas auH3a. DOKyCHOE pacCTOsIHUE
U ONTHYECKas cujia TOHKOW JUH3BL. [locTpoeHne n3o0pakeHuil B COOMPAIOIINX U
pacceuBaromux JimH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JINH30M.

IIpenensl NPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WMuTepdepenunss cBera. KorepeHTHble HCTOYHUKHU.
VY cnoBus HaOIIOAEHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE
OT JABYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmus ceera. udpakunonnas pemérka. Y cioBue HabMI0eHUS TTIaBHBIX
MakKCHUMyMOB IpHM NaJEHUH MOHOXPOMAaTHYECKOTO0 CBETa Ha JIU(PPAKLHMOHHYIO
pEETKY.

[lonspuzanus ceera.



TexHuueckue yCTpONCTBA W NPAKTHUYECKOE MNPUMEHEHHE: OYKH, JyIia,
doToamnmapar, MNPOSKIMOHHBIN armapaT, MHKPOCKOII, TEJIECKON, BOJOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMOTMHENHOE paCIpPOCTPAHEHHUE, OTPAXKEHHUE U TMPEJIOMIICHHE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moiesib CBETOBOA.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenn MUKpocKoma, TeJIECKOna.

Hab6monenue nntepdepennu cBera.

HaOmnronenune nudpakiiuu ceera.

HaGnronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydyeHue ciexkTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEHIETKH.

HaOmnronenue nosisipuzaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHue nokazaress npeioMIIeHUs CTEKIIa.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJILHOM TEOPUH OTHOCHTEIbHOCTH

['panuLIBI TPUMEHMMOCTH KJIACCUYECKON MeXaHUKU. [locTyaTel crieruanbHOM
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOAYJIA CKOPOCTH CBETA B BaKyyME,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHU M COKpalleHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBsA3b MaccChl C SHEPTUEN U UMITYJIbCOM PEISITUBUCTCKOW YACTUIBI. DHEPTUS
MTOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. Dopmyna [lnanka cBsi3u sHEeprun (OTOHA C €r0 YaCTOTOW. DHEPTUs
U UMITYJIbC (POTOHA.

OTtkpeiThe U uccienoBanue Gororddexra. OnbiTel A. I'. CToneToBa. 3aKOHbI
dboroaddexra. YpaBHenue DiinHmrTeriHa mna pororddexra. «KpacHas rpanuiiay
dboroaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpOWCTBA W MPAKTHUYECKOE MpPUMEHEHHUe: (POTOIIEMEHT,
dboToaTYMK, COoJIHEUHAast OaTapest, CBETOAUO/I.

Llemoncmpayuu



®o1orh(PeKT Ha YCTaHOBKE C IIMTHKOBOM TIITACTHHOM.

HccnenoBanue 3aKk0OHOB BHEHTHETO PoTOdPPeKTa.

Ceroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiTel Pesepdopma mo paccesHUIO a -YacTHIL.
[Tnanerapuas moxens atoma. [loctymatet bopa. M3nydyenue u mormnomienue GoToHOB
IIPU MEPEXOE aTOMA C OJHOTO YPOBHS SHEPIUU Ha Apyroi. Buasl criektpoB. Cektp
YPOBHEHN SHEPTUM aTOMa BOAOPOAA.

BosiHoBBIE cBoiicTBa yactull. BosHbl ne bpoina. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.

CHIOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: CIHEKTPAIbHBIM
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HabGnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, J0Ka3bIBAIOIME CJIOKHOCTh CTpPOeHUS siapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdopaa mo onpeaenennio coctaBa paiuoakKTHBHOTO
manydenus.  CpoiictBa  anbda-, Oera-, ramMma-usiaydeHus.  BiusHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIPOTOHA W HeWTpoHa. Hykionnas mopenb sjpa [eiizeHOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tomsl.

Anba-pacnaa. DNEKTPOHHBIA M MO3UTPOHHBIN Oera-pacnan. [amma-
U3JIydeHue. 3aKOH PaJuOaKTHBHOIO pacraja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchol siapa.

S nepHbie peakunu. Jlenenue u CUHTE3 sI€p.

Snepnwiii peaktop. TepMosmepHbiii cuHTe3. [IpoOGaeMbl M TEPCHIEKTHBBI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonpl HaOMIOIEHUS ¥ PETUCTPAIUN SJIEMEHTAPHBIX YaCTHII.

®dynaameHTanbHble B3auMoecTBrs. EAMHCTBO M3HUYeCcKoil KapTUHBI MUpA.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: JO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YACTHIL.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JiemMeHTBI ACTPOHOMHUY M ACTPOPU3MKH

Otanbl pa3BUTHsL acTpoHOMUHU. [IpUKIaTHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHH.

Bun 3Bé3gnoro nHeba. CosBe3nusi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConnHeuHas cucrema.

Comune. ComHeuHass akTUBHOCTh. Mcrtounmk sHeprun ConHIAa W 3BE3I.
3BE31BI, UX OCHOBHBIE XapaKTEPUCTHUKHU. Jlnarpamma «CHEKTPAJIBbHBIM KJIacc —
CBETHUMOCTBY». 3BE31bl TJIaBHOW IOCJIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUJISI 3BE3]1 IJIaBHOM MOCIIEI0BATENLHOCTH. BHYTpeHHEE cTpoeHHe
3BE31. COBpEMEHHBIE MPEACTABICHUA O MPOUCXOXKIACHUU U 3BoIonuu CoyHIA U
3BE31. DTambl )KU3HH 3BE3I.

Muneunsiii IlyTe - Hama ['anaktuka. Ilomoxxenwe u aBwxkenue CoJiHIA B
[Nanmaktuke. Tunel raakTuk. PaguoranakTuku U KBazapbl. UEpHBIE ABIPHI B siApax
TaJIAKTHUK.

Bcenennas. Paciupenue Beenennoil. 3akon Xa061a. Pazoeranue rajakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeTaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOnronenusi HEBOOPYKEHHBIM TJIa30M C HMCIIOJIb30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN 711 ONpeeTICHUs TOJIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CeBEpHOro NOyIIapus U IPKHUE 3BE3bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

O0o0maromiee NOBTOPEHUE

Ponp Qusnku U acTpoHOMUM B HSKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COIMAJIbHOM M 3THUECKOU chepax NesTeTbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHON HAYYHOUW KapTHHE MHUpPA, POJib (PU3UUIECKON TEOpHUH B
dbopMHUpOBaHUU TIPEACTABICHUNA O (PU3NUECKON KapTUHE MHUPA, MECTO (HU3UUECKOM
KapTUHBI MUpPa B 00IIIEM PsI/Ty COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUIN
O MPUPOJE.

MexknpeaMeTHbie CBSI3H

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHS B 11 Kiacce ocyiecTBisieTcs ¢
Y4ETOM COJIEPKATEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcamMH MaTEMAaTHKH,
OHOJOrKMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nouamus, CBS3aHHBIE C M3YYEHHEM METOJIOB HAYyYHOI'O
MO3HAHUS: SIBJICHWE, HAy4HbIH (akT, TUMore3a, (pu3nyeckas BeTWYWHA, 3aKOH,
Teopwsl, HAOTIOJICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEIb, U3MEpPEHHE.



Mamemamuxa: pelUleHUE CHCTEMBl YPABHEHHUM, TPUTOHOMETPUUYECKHUE
GyHKIIUH: CHUHYC, KOCHHYC, TAaHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPHl M HMX MPOCKIMH HA OCHU KOOPJMHAT, CIOKEHUE BEKTOPOB,
MIPOM3BOJIHBIC JJEMEHTAPHBIX (YHKIUH, TPU3HAKUA IOJ00US TPEYroJbHUKOB,
oTnpeiesIeHHEe TUIONIAIN TJIOCKUX (UTyp U 00bEMa Tell.

buonoeus: »nexTpudeckue SBICHUS B KUBOM TPHpPOAE, KoJieOaTeIbHBIC
JBUKCHHS B )KMBOW MPUPOJE, ONTUUYECKHUE SBJICHUS B )KUBOW MPUPOJE, JCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTYpa TBEPIABIX
TeJl, MeXaHW3Mbl 00pa30BaHUs KPUCTAUNIMUYECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAIH3.



l'eocpagpus: MarHUTHBIE TIOJIFOCA 3€MITH, 3aJI€KH MAaTrHUTHBIX pPyA,
doToCchEMKA 3eMHOM TOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHH.

Texnonozus: NVHUM BNEKTPOIIEPENAY, TEHEPATOP NEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, MHIYKIIMOHHAS TI€Yb, paiap, paAUONpUEMHUK, TEIEBU30D,
anTeHHa, Trenedon, CBU-neus, mpoeKIMOHHBIN anmapat, BOJOKOHHAS ONTHKA,

COJIHCYHAasA 6aTape;1.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHOro mpeamera «®Puszuka» Ha YpPOBHE CpEIHEro OOIero
oOpazoBanus (0a30BbIi ypOBEHB) JOJKHO OOCCHEUUTH TOCTHKEHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS y4eOHOTO npenMera «DU3nKay JOJKHBI
OTpakaThb TOTOBHOCTb M CHOCOOHOCTh OOYYarOUIUXCA PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMENH JIMYHOCTU, CHUCTEMON ILEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXJEHHM, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBA, PACHIMPEHHE KU3ZHEHHOTO
ONBbITAa U OIIbITA JEATEIBHOCTH B IIPOLECCE pealn3alid OCHOBHBIX HAIIPaBJIICHUU
BOCIIUTATEIILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpakaIaHCcKOro BOCTIMTAHHS:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMU 00YyJaronIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMUOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHHUCTHUYECKUX U
JIEMOKPATHUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JESITEIBHOCTh B MHTEPECAX TPAXKAAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIiy;

YMEHHUE B3aUMOJECUCTBOBATDH C COMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) MaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TrpakIaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTUXEHUIM
POCCUICKUX YYEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOT0 BOCHUTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JESITEIIbHOCTU YYEHOTO;

OCO3HAHME JIUYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3CcTeTHYeCKOTro BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAs 3CTETUKY HAYYHOI'O TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;



5)Tpy/0BOro BOCIUTAHUS:

UHTEpEC K pa3iuyHbiM cepam npodecCHOHATBHOU IEeSTENbHOCTH, B TOM
YHClie CBA3aHHBIM C (DU3UKOM U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh U CIOCOOHOCTBh K 00pa30oBaHHUIO U caMO00pa30BaHUIO B 00JIaCTH
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0JIOTHYeCKOro BOCIHUTAHHUS:

C()OPMUPOBAHHOCTh 3JKOJOTMYECKOM KYJIbTYpbl, OCO3HAHHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IJJAHUPOBAHUE U OCYILECTBICHUE NEUCTBUN B OKPYKAIOILEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OIbITa JAECATEIBHOCTH HKOJOTHMYECKOM HAIpPaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) UEeHHOCTH HAYYHOTO MO3HAHUS:

c()OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME LIEHHOCTU HAY4YHOM [JEATEIbHOCTH, TI'OTOBHOCTb B IIpOLECCE
U3y4eHUs (PU3UKU OCYIIECTBIATh MIPOEKTHYIO U UCCIEA0BATEIBCKYIO IEATEIbHOCTD
WHJVBUAYAJIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA
ba3oBble jornueckme geiicTBUs:
CaMOCTOSITETbHO  (opMynupoBaTh M aKTyaJIU3UpOBaTh  IpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNeNATh 1EIN ACATEIbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU HUX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTH W MPOTUBOPEYUST B  paccMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMbl ¢ y4€TOM aHaIM3a MMEIOITUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBKI B JIEITEIHHOCTh, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH U BBHITIOIHATH PaOOTy B YCIOBHUSAX PEATIbHOTO, BUPTYaTbHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILICHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciiegoBarejbcKye 1eMCTBUSA.
BJIAJETh HAYYHOM TEPMHUHOJIOTHEH, KIIIOUEBBIMU MOHSATUSMU U METOJaMU
buznuecKoil HayKu;



BJIAJICTh HaBBIKAMHU YICOHO-HUCCIEA0BATEIILCKON M MPOSKTHOM JIEATETLHOCTH B
0o0nacT (U3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSTEIBHOMY ITOMCKY
METOJ/IOB pEIICHUs 3a7ad (PU3UYECKOTO COACP)KAHMsI, MPUMEHEHHUIO pPa3TMYHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHUJAMHU JEATCIBHOCTH 1O TIIOJYyYCHUI0O HOBOTO 3HAHMS, €ro
WHTEPIpPETAUA, TPEoOpPa30BaHUIO M TPUMEHEHHUIO B Pa3IUYHBIX y4EOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOCKTOB B 001acTH (PU3UKH;

BBIABJIATh TMPUYUHHO-CIICICTBEHHBIE CBS3M W aKTyaJu3UpoBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PeIlICHMs, HAXOIUTh apTyMEHTHI JJIsI I0Ka3aTeIbCTBa CBOMX
YTBEPXKJAECHUM, 3a1aBaTh IMapaMeTPhl U KPUTEPUH PEIICHHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJ€ PCIICHHUS 3aJaddl  PE3yJIbTaThl,
KPUTUYECKH OIEHWBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (POPMYJIHUPOBATH COOCTBEHHBbIC 3aJa4d B 0Opa3oBaTEIbLHOMN
NEATETLHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIHsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT,

YMETh TIEPEHOCHUTHh 3HAHWSA TO (HU3UKE B MPAKTHUYECKYIO 00JIacTh
KU3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora c nunpopmanueii:

BJIaJICTh HABBIKAMH TONy4YeHUS HHGOpMAUK (PU3UIECKOTO COJIECPNKAHUS M3
HWCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTCIHHO OCYIICCTBISATH ITOWCK, aHaJu3,
CUCTEMATHU3AIMI0 W WHTEPIPETANHi0 WHGOPMAIMK Pa3IMYHBIX BUIOB W (Bopm
MIPEICTABIICHHUS,;

OIICHUBAThH JIOCTOBEPHOCTHh HH(GOPMAIINH;

UCIIOJIB30BaTh  CpelcTBa  MHGOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHMA B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpTraHU3AIIMOHHBIX
3a/1a4 ¢ coOJII0IeHuEM TPeOOBaHUM AIPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHNs, TPABOBBIX M OATUYCCKHX HOPM, HOPM HH(POPMAIMOHHON
0e3011aCHOCTH;

CO3/IaBaTh TEKCThI (PU3MYECKOIO COJICpKaHUSI B pPa3IMYHBIX (dopmaTax C
y4éTOM Ha3HaYeHUs WHGOPMAIIUU | 1IEJICBON ayJUTOPHH, BHIOUpask ONITUMAIIBHYIO
(dbopMy TIpEICTaBICHUS i BU3yaJTU3aIUH.

KoMMyHUKATHBHbIE YHUBepcAJIbHbIE yueOHblIe 1eiicTBUS:
OCYILLIECTBIISITH OOIIEHHE Ha YpOKaX (PM3UKU U BO BHE-YPOUHOU AEATEIbHOCTH;
pacro3HaBaTh TMPEANOCHUIKM  KOH(PIUKTHBIX CHTyallMd W CMSATr4YaTh
KOH(JIUKTBL;



pa3BEPHYTO W JIOTMYHO H3J1araTh CBOIO TOUYKY 3PEHHUSI C HCIOJIH30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHIWBHIYyaTbHOU
paboThI;

BBIOUpaTh TEMATHKy W METOJbl COBMECTHBIX ICHCTBHHA C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh IIEIM  COBMECTHOW  JCATENHHOCTH, OpPTaHU30BBIBATH U
KOOPJAMHHUPOBATh ACUCTBHS TO €€ IOCTIKEHHUIO: COCTaBJIATh IUIAH JEHCTBUM,
pacipenensaTh pojau ¢ y4€TOM MHEHUH YYaCTHHKOB, OOCYKIATh pE3YJIbTATHI
COBMECTHOM paboThI;

OIICHHBATh KAYECTBO CBOETO BKJIAJa U KKIOTO yYaCTHHKA KOMAaH/IbI B OOIITHIt
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OLIEHWBATh WJIEU C TO3UIMU HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TO3UTHBHOE CTPATETHMYECKOE TOBEACHHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO NIEATEHOCTh B 00JIaCTH
GU3MKK U aCTPOHOMHH, BBISBIATH NPOOJIEMBI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATENIbHO COCTaBJIATh IUIAH PELIEHUS PACUETHBIX M KaueCTBEHHBIX
3aJlay, MJIaH BBIIOJHEHHS TPAKTUYECKON paboThl ¢ YUETOM UMEIOIIMXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JefaTh OCO3HAHHBIM BBIOOP, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CrIocoOCTBOBaTh (OPMHPOBAHWIO U TPOSBICHUIO JSPYAUIIMA B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBLHBIN HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BIAJCTh  HABBIKAMHU  TO3HABaTEIbHOW  pedJeKcMH KaKk  OCO3HAHUSA
COBEpIIAEMbIX JEUCTBUI W MBICIUTENBHBIX MPOLIECCOB, HUX PE3YyIbTaTOB U
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI pedIeKCUU NIl OLEHKH CUTYyallu, BEIOOpA BEPHOTO
pelieHus;



YMETh OIICHWBATh PHUCKH W CBOEBPEMCHHO MPHUHUMATh PEIICHUS TO0 HX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TPU aHAIW3E pPe3yJIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTHl APYTHX TMPH aHAIW3€ pPe3yJbTaToB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporiecce TO0CTHKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOSHUS ITPOTrPaAMMBI 110
bu3uke U YPOBHSA CpPEIHEro OoOIero oOpa3oBaHus Yy  OOyYarolIuXcCs
COBEPIIICHCTBYETCS OMOITMOHAIEHBIN HWHTEJUICKT, TIPEAOJIarafo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSs, BKJIFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBLHON Ccephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYJMPOBaHUS, BKIIFOYAIOIIETO CAaMOKOHTPOJb, yYMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTH aganTHPOBAThCA K
AMOITMOHAJILHBIM U3MEHECHHAM U MIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAOIICH CTpEeMJICHHE K JOCTIKCHUIO IICIH 1
yCTeXy, ONTHMH3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh HMCXOAS M3 CBOHUX
BO3MOKHOCTEH;

OMITATHH, BKIIFOYAIOMIECH CIIOCOOHOCTh MMOHUMATh AMOITMOHAIBLHOE COCTOSTHUE
JIPYTUX, YIUTBIBATH €0 MPH OCYIIECTBICHUHN OOIIEHHUS, CIOCOOHOCTH K COUYBCTBHUIO
1 CONIEPSIKUBAHMIO;

COIMAJTBHBIX HaBBIKOB, BKITFOYAIOIIUX CIIOCOOHOCTH BBICTPANBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kiacce mpexMeTHbIe pe3yabTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3UKKA B (HOPMUPOBAHHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAaHUIBl TPUMEHEHUS U3YYCHHBIX (U3MUECKUX MOJENEH:
MaTepuajgbHas TOUKa, MHEPIHAIbHAs CUCTeMa OTCUETa, aOCOJIIOTHO TBEPAOE TEO,
UJICAIBHBIN Ta3, MOJEIN CTPOCHHMS Ta30B, KUJIKOCTEW U TBEPABIX TEJI, TOYCYHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn PU3NYECKUX 3a/1ay;

pacno3HaBaTh (pU3MUECKUE SBICHUS (IIPOIECCH) U OOBICHITH UX HAa OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJSIPHO-KMHETHYECKOW TEOPUM CTPOECHUS BEILECTBA U



AIEKTPOJAUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJUHENHOE JIBUKECHHUE,
CBOOOJIHOE MAaJICHUE TeJl, JBUKCHHUE MO OKPYXKHOCTH, MHEPIHUS, B3aUMOJICHCTBUE
ten, nuddys3us, OPOyHOBCKOE ABMKEHUE, CTPOCHUE KUIAKOCTEH W TBEPABIX TE,
U3MEHEeHHEe 00bEMa Tell MpU HarpeBaHUU (OXJIAKIEHUU), TEIJIOBOE paBHOBECHE,
VclapeHue, KOHACHCAlMs, IUIABJICHHUE, KPUCTAUIM3ALMA, KUIICHHUE, BIIAXXHOCTb
BO3/yXa, TOBBIIICHUE JIABJICHNUS T'a3a IIPU €T0 HArPEBAHUU B 3aKPBITOM COCYJE, CBS3b
MEXJYy MapaMeTpamMu COCTOSIHMS Ta3a B H30MPOLECCAaX, OJICKTPU3ALUS Tell,
B3aUMOJICHCTBUE 3aPSA/I0B;

OMKCHIBATh MEXAHUYECKOE JABUKEHHUE, UCIOJIb3Yys (DU3NYECKUE BEIMYMHBI:
KOOpJMHATa, IIyTh, IIEPEMELICHHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
MMIYJIbC TEJa, KHHETUYECKasl DHEPrus, MOTCHIIMAJIbHAS SHEPTUs, MEXaHHYECKas
paboTa, MeXaHWYeCKass MOIIHOCTb, MpPU ONWUCAHUM TMPABUIBHO TPAKTOBAaTh
bU3MYEeCKUl CMBICT HCMOJIb3YEMbIX BEJIMYMH, WX OOO3HAUEHUS U €IUHMIIBI,
HaXOJUTh (HOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO (DU3UYECKYIO BEIUYUHY C JIPYTUMU
BEJIIMYMHAMU;

ONUCHIBATh M3YYCHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBIICHUS,
UCIONB3yd (PU3MUEeCKHe BEJIMYMUHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIUsi XaOTUUYECKOIO JBMIKECHUS MOJIEKYJ], CPEIHEKBAApaTUYHASL
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSSI JHEprus, pabora rasa,
KOO(PGUIIMEHT TOJIE3HOTO JEUCTBUSI TEIMJIOBOTO JBUraTelisd, MpPU ONMUCAHUU
NPaBWIbHO TPAKTOBAaTh (DUBUMYECKUM CMBICT UCIOJIb3YEMbIX BEJIMYMUH, WX
00O3HAaUeHUsT W €IWHMIIBI, HAXOJIUTh (OPMYIbI, CBS3BIBAIOIINE JAHHYIO
(U3MUECKyI0 BEIMYMHY C APYTUMH BEJIUUMHAM;

ONMCHIBAaTh U3YUYCHHBIE AJIEKTPUUYECKHE CBOWCTBA BEIIECTBA U JIEKTPUUECKUE
sBJICHUSL (MIPOIIECCHI), UCTIOJIB3Ys (DU3UUECKUE BEJIMUMUHBI: DJICKTPUUYECKUM 3apsi,
AIEKTPUYECKOE TOJIC, HAMPSHKEHHOCTH MOJI, MMOTCHIMAN, Pa3HOCTh MOTEHIIUAJIOB,;
Opy ONMUCAHWUU TPABWIBHO TPAKTOBATh (DUUUYECKUN CMBICT HCIOIB3YEMBIX
BEITMYMH, WX OOO3HAYEHWsS W EAWHUIIBI, YKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMHU BEJIUUYNHAMU;

aHaJIU3UPOBaTh (HU3NUYECKUE TMPOIECCHl U SABJICHUS, UCMOJB3Yys (DU3NUECKUE
3aKOHBI Y MPUHIUIILL: 3aKOH BcemupHoro tsarotenus, |, 11 u III 3akonsl HeroToHa,
3aKOH COXPaHEHHSI MEXaHUYECKOW SYHEPTUHU, 3aKOH COXPAHEHHUS UMITYJIbCA, TPUHLIUI
CYyHEpIO3ULIUA CHWJI, NPUHLMUII PABHOINPABUS HWHEPLHUAIBHBIX CHCTEM OTCUETA,
MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIE 3AKOHBI, CBS3b
CpeIHEel KHHETUYECKON SHEPruu TEIUIOBOIO JBMXKEHHUS MOJICKYJ C aOCOIIOTHOM
TEMIIEpAaTypoOr, TMEpPBbIM  3aKOH  TEPMOJAUHAMMKH, 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, mpu 3TOM pa3innyaTh CIIOBECHYIO
(bOpMYIHMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKCHHE W YCIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIEC TPUHIUIIBI IEHCTBUS MAILIMH, MPUOOPOB U TEXHUYECKHUX



YCTPOMCTB; pa3nuyarh yCIOBUSI WX O€30MaCHOTO MCIOJIh30BaHUS B MOBCEIHEBHOM
KU3HU;

BBITIOJHATh OKCIIEPUMEHTHI 10 HCCICIOBAaHUIO (PU3UYECKUX SIBICHUNA WU
MPOLIECCOB C MCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX WM3MEPEHUH, TpPH 3TOM
dbopmynHupoBaTh podiieMy/3aaady U THIOTE3y Y4eOHOro IKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEIJI0KEHHOT0 000PYI0BaHUS, TPOBOAUTH OMBIT U (OPMYIUPOBATH
BEIBOJIBL;

OCYUIIECTBIISATh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYHH, MPU
ATOM BBIOMpATh ONTUMAJIBHBIM CHOCOO M3MEpPEHHS M MCIOJb30BaTh W3BECTHBIC
METO/Ibl OLIEHKHU MOTPEUIHOCTEN NU3MEPEHUI;

UCCIIEIOBaTh  3aBUCHMOCTH  MEXIY  (U3MYECKUMH  BEIUYUHAMH  C
UCTIONIb30BAaHUEM TIPAMBIX H3MEpPEHUH, MPU ITOM KOHCTPYHPOBATh YCTaHOBKY,
(uKCHpOBaTh PE3yNIbTAThl MOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIUYUH B BUJIE
TaOJIUI ¥ TpapUKOB, 1€1aTh BHIBOBI 110 PE3YyIbTaTaM UCCIIEI0BAaHUS;

coOJroaTh mpaBuia 0€30MacHOTO TPyJAa MPU MPOBEIACHUU HCCICTOBAHUM B
pamMKax Y4eOHOTrO SKCIEpUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM UM MPOEKTHOM
JESTEIbHOCTH C WCIOJB30BAHUEM H3MEPUTENBHBIX YCTPOWCTB M JIaOOpATOPHOTO
000opy10BaHUS;

pemarh pacu€THbIE 3aJlayd C SIBHO 3aJlaHHON (PU3MYECKOW MOJEbIo,
UCTIONB3YS (pU3MUecKre 3aKOHBI ¥ MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a7a9u
BBIOMPATh (PUBMYECKYIO MOJEINb, BBIACIATh (PU3MUYECKUE BEIUYUHBI U (HOPMYJIBI,
HEOOXOJUMbIe JJisi €€ pEeIlIeHUs, MPOBOJUTh Pacdy€Thl U OLICHUBATHh PEATBLHOCTD
MOJy4YEHHOT0 3Hau€HUsl (PU3MUECKON BEJIMUUHBL;

pelaTh Ka4YeCTBEHHbIE 3a/1a4M: BHICTPAaUBaTh JIOTHYECKU HENIPOTHBOPEUUBYIO
[ENOYKY PACCYXACHHM C OMOpOil Ha M3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

MCIOJIb30BAaTh MPH PEILICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMAILIMOHHBIE
TEXHOJOTHM JJISl MOHMCKA, CTPYKTYpPUPOBAHMS, UHTEPIPETAMN U MpPEICTaBICHUS
y4eOHOM W Hay4YHO-TONYJSApHON uWHGOpMAIMK, TOJYYeHHOW W3 Pa3IudHbIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBAThH MOTydaeMyto HHPOPMAIIHIO;

PUBOIUTH IPUMEPHI BKJIAa POCCHMCKUX M 3apyOSKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, 00BbSICHEHUE MPOILIECCOB OKPYIKAIOIIEr0 MUPA, B pPa3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

UCTIONIb30BaTh TEOPETHUUECKUE 3HAHUS M0 (PU3UKE B TOBCETHEBHOM JKU3HH TSI
oOecrieueHus: 6€30MaCHOCTH MPU OOPAIICHUH C TPUOOPAMU U TEXHUUECKUMU
yCTPOMCTBAMH, IJISi COXPAHEHUS 310pPOBbS M COOIOJCHHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaThb B TpYIIE C BBINOJIHEHUEM pAa3JIMYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATh Ppa0OTy TPYMIMbl, PALUOHAIBHO PpACTIPENENsITh OOSI3aHHOCTH U
IJIAaHUPOBATH JESATEIBHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJI€KBAaTHO OIIEHUBATH



BKJIaJ] KaXKJIOT0 U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE paccMaTpUBAeMOM MpOOIEMEI.

K koniy o6ydenust B 11 kjiacce npeaMeTHbIC pe3ynbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3UKUA B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHbI MHUpPa, B Pa3BUTUH COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTHYECKOW AEATEIBHOCTH JIOJIEH, LEIOCTHOCTh U E€IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIIBI TMPUMEHEHHUS] H3YUYEHHBIX (U3UUYECKUX MOJCIICH:
TOYEUHBIN JIEKTPUUECKUN 3apsij, JIy4d CBETa, TOUEUHbIM UCTOYHUK CBETA, S/ICPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sijpa MpH peuieHuu (U3HNUEeCKUX
3a/ay;

pacno3HaBath (PU3NYECKUE SBJICHUS (IIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMHUKN U KBAaHTOBOU (PU3MKH: DJIEKTpUUYECKAsS] TIPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aUMOJICHCTBHE
MarHuTOB, DJJEKTPOMAarHWTHas WHAYKIUSA, JCHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBWXKYIIMMCS 3apsij, 3JIEKTPOMAarHUTHBIE KOJICOaHUS U
BOJIHBI, MPSMOJUHEMHOE PACIpPOCTPAHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHUE,
uHTephepeHus, audpakius W TOJSpU3AlMs  CBETa, JHUCIEPCUsS  CBETa,
dbotoanekTpudeckuii a3 dext (porTodaddekT), cBeTOoBOE NaBIeHUE, BOSHUKHOBEHUE
JMHEWYaToOro CIEKTpa aTroMa BOJIOPOJia, €CTECTBEHHAs U HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh WU3YyUYECHHBIE CBOICTBA BELIECTBA (BJIEKTPUUECKHUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUECKYI0  MPOBOJAMMOCTb  DPA3JIMYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HUCIONB3Ys (U3UUECKUE BEIUYHUHBIL:
AIIEKTPUUYECKUN 3apsiji, CUJia TOKA, DJEKTPUUECKOE HAINPSKEHUE, DJICKTPUUECKOEe
CONPOTUBJICHUE, PA3HOCTh MOTEHLIMAJIOB, DJICKTPOJBUXKYILAsl CUjia, paboTa TOKa,
WHIYKIUST MarHUTHOTrO Tmonsi, cuia Awmmnepa, cwia JlopeHna, MHIYKTUBHOCTD
KaTYIIKW, SHEPTUsl SJEKTPUUYECKOI0 M MArHUTHOTO TIOJIEW, MEepUoj] M YacToTa
KoJieOaHUM B KoOJeOATEIbHOM KOHTYpe, 3apsii M CUJla TOKa B Mpolecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHWi, (QOKyCHOE pacCTOssHUE W
ONTUYECKasl CUJIa JTUH3BI, PU OMIMCAHUHU MPABUIILHO TPAKTOBATh (PU3UUECKUN CMBICIT
UCIIOJIb3YEMBIX BEIUYHMH, WX OOO3HAUEHUS U EIUHUIIBI, YKa3bIBaTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3NUECKYIO BEJIMUMHY C IPYTUMHU BEIIMUYNHAMU;

OMHUCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS U MPOLECCH, HCIOIb3YS
dbu3nYecKre BEIUYMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETAa, YHEPTUS U UMITYJbC (POTOHA, TIEPHO/] TIOTypaCIiaia, SHEPTHUS CBS3H
aTOMHBIX SJIep, TPU OMUCAHWW TIPABWIBHO TPAKTOBATh (PU3UYECKHUI CMBICT
UCIIOJIb3YEMbIX BEIUYHH, WX OOO3HAYEHUS W EIUHUIIBI, YKa3bIBaTh (OPMYJIBI,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIUYMHY C JIPYTMMU BEJIMYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETMUNHBIL



aHAMM3UPOBATh (U3MUECKUE TIPOIIECCH M SIBJICHUS, WUCIONB3YS (HU3UICCKUE
3aKOHBI U NPUHIUIEL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapaJlIEIbHOIO
COCMHEHUS TMPOBOJHUKOB, 3aKOoH Jlxoyisa-JIeHna, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIWH, 3aKOH MPSMOJMHENHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHE DiHIITeWHa misi (oTodddekra,
3aKOH COXPAHEHHUsI APHEPruH, 3aKOH COXPAHCHMS HMMIYJIbCA, 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsjia, 3aKOH COXPAaHEHUsI MACCOBOT0O 4YHCIA, MOCTynaThl bopa,
3aKOH PaJMOAKTUBHOTO paclajia, Mpyu 3TOM pa3iudarh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTeMaTHYeCKO€ BBIPAKEHHUE U YCIOBUA (TpaHUIbl, OO0JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HAMPABICHUE BEKTOPA UHAYKIIUM MarHUTHOTO TOJISl MPOBOTHUKA
C TOKOM, CUJIbI AMIiepa U cuiibl JlopeHna;

CTPOUTh U ONHUCHIBATh HU300PAKEHHUE, CO3/IaBAEMOE IUIOCKUM 3EPKaoM,
TOHKOM JIMH30M;

BBITIOTHATh AKCHEPUMEHTHI 10 HCCJICIOBAHUIO (DU3NUYECKUX SIBJICHUU U
MPOIIECCOB C MCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HU3MEPEHUU: MpPU ITOM
dbopmynupoBath podiieMy/3aady U TUIOTE3y Y4€OHOr0 IKCIIEPUMEHTA, COOMPaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYAOBaHUS, TPOBOJAUTH OMBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYILECTBJISITh MIPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIUYUH, TIPU
ATOM BBIOHMpATh ONTUMAJILHBINA CIIOCOO W3MEPEHUS M HUCIOJIL30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEI0BATh 3aBUCUMOCTH (DU3NYECKUX BETUYMH C UCTIOJIb30BAHUEM MPSMBIX
U3MEPEHUI: MPU ATOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3YIbTaThl
MOJIy4YEHHOW 3aBHUCHUMOCTH (PU3MYECKHX BEJIMYMH B BHUJIE TAOIMUI] U TpapuKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEI0BaHNS;

cOOJII0/IaTh TpaBMiIa OE30MAaCHOTO TPYy/Aa MPH MPOBEIACHUU HCCIICTOBAHUN B
paMKax y4eOHOro OJKCIEPUMEHTa, Y4EOHO-MCCIEAOBATEIbCKOM U MPOEKTHOM
JEATEIBHOCTH C MCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOWCTB U J1aOOPATOPHOTO
000opy10BaHUS;

pemath pacu€THbIE 3aJaud C SBHO 3aJaHHON (PU3MUEeCcKOil MOJENbIo,
UCIIOJIB3Ysl (PU3MUECKHE 3aKOHBI M PUHITUIIBI, HA OCHOBE aHAIM3a YCIOBUS 3a/1a4u
BBIOMPATh (PU3MUECKYIO MOJIEIb, BBIJACIATh (U3MYECKUE BEIUYUHBI U (HOPMYJIBI,
HEOOXOJMMBIC JJIsi €€ pEeIIeHHs], TPOBOJUTh PAaCU€Thl U OIICHUBATH PEATBHOCTH
MOJIY4YE€HHOT0 3HaueHUs (PU3UIECKON BEJIMUUHBL;

pelaTh KaueCTBEHHBIE 3a/]a4: BHICTPAUBATh JJOTMUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pPacCyXICHUH C OMOpOM Ha HM3YUYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCITI0JIb30BATh MPH PELICHUHU YUeOHbIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU JJI1 NOMCKA, CTPYKTYpPHPOBAHUS, UHTEPHPETALMU U NPEACTABICHUS



yueOHOM W Hay4YyHO-TIOMYyJSApHOW HH(OpPMAIMK, TOTYYEHHON W3 PpPa3IuYHbIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSICHATh TPUHIMINBI JEUCTBUS MAIIWH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3ianyarh yCJIOBUS UX 0€30IaCHOIO HCIOJIb30BAHUS B MOBCEJHEBHOU
KU3HY;

IPUBOJIUTH PUMEPHI BKJIA1a POCCUMCKUX U 3apyOekKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B TOBCEIHEBHOM JKU3HU JISI
oOecnieueHnss 0€30IaCHOCTM MpH OOpalIeHUH C OpudopaMu U TEXHUUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHUS 3J0POBbS U COONIOAEHUS HOPM 3KOJOTHYECKOIrO
MOBEACHUS B OKPYXKAIOIIEH CpeaE;

paboTaTh B TpyINIE C BBHINOJIHEHUEM pAa3jMYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBaTh padoOTy TpYNIbl, pPALMOHAIBHO paclpeAessiTh O0O0sI3aHHOCTU U
IJIAHUPOBATH JEATEIBHOCTh B HECTAHAAPTHBIX CHUTYyALHsIX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbIE
(undgposBbie)
HanvenoBanue pa3gejoB H  TeM
Ne n/m KonrTpoabubie | IlpakTuueckue o0pasoBaTe/bHbIE
NnporpaMmmbl Bcero
padoThI padoThI pecypcesl
Pazgen 1. PUSUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
11 ®u3KKa ¥ METOJIbI HAYYHOT'O TIO3HAHUS 2 bubmorexa LIOK
https://m.edso0.ru/7f41bf72
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 Bubnmorexa [IOK
https://m.edso0.ru/7f41bf72
2.2 JlnHamuka 7 bubnnoreka [IOK
https://m.edso0.ru/7f41bf72
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 bubmmoreka [IOK
https://m.edso0.ru/7f41bf72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3NKA U TEPMO/IMHAMUNKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 BuGmiorexa LIOK
TeOpuH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1 bubmorexa [IOK
https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 Bu6morexa IJOK
Da30BbIC NIEPEXO/IbI https://m.edsoo.ru/7f41bf72




Hroro no pazaeny 24
Paznea 4. JIEKTPOJANHAMUKA
* Srexapocranina » s edsc0.UTTALOT?
42 [TocTosHHBIN 5IeKTpUYECKUi TOK. TOKH B 12 Bu6miorexa [JOK
pa3MUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68




11 KJIACC

KosnuecTBo yacos DJIeKTPOHHbIE
(uudpossbie)
HaumeHoBaHue pa3iesioB U TeM
Ne i/ KonrTpoabubie | IlpakTuueckue o0pasoBaTejbHbIe
NnporpaMmmbl Bcero
padoThI padoThI pecypceel
Pasznen 1. JIEKTPO/IMHAMUKA
11 MaruutHoe nose. JIeKTpOMarHuTHas 11 1 5 Bu6miorexa IOK
HHIYKIHA https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
b1 MexaHuuyeckue U 3JIeKTPOMarHuTHEIE 9 1 Bubimoreka LIOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢
bubnmorexa LIOK
M
2.2 €XaHUYECKUE U 3JIEKTPOMArHUTHbIE BOJIHBI 5 1 https://m.edsoo.ru/7fA1c97c
23 OmnTuKa 10 4 bubmmnorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIbHOCTH

31 OCHOBBI crielIMaIbHON TEOPUU 4 1 Bu6mnuorexa [IOK
' OTHOCHUTEIBHOCTHA https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DIEeMEHTHI KBAHTOBOM ONTUKH 6 bubimoreka [IOK
https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bu6muoreka [JOK




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

4.3 ATomHOE A1po 5

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPUIUKU 7

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

Hroro no pazgeny 7

Paznesa 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o0maroiee MOBTOPECHHE 4 bu6nuorexa [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pe3epBHOE BpeMs 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




AOKYMEHT NOANUCAH
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