MUHUCTEPCTBO NPOCBEIEHUS POCCUNCKON ®EJEPAIINH
MunucTepeTBo oopazoBanusi 1 Hayku Pecnyoiuku Tarapcran

HcnonnureabHblii komuTeT ropoaa Kazann

MBOY «I'nmua3zus Ne75»
PACCMOTPEHO COT'JIACOBAHO YTBEPXXJIEHO
PykoBoaurens MO 3amecTusens qupekropa Jupekrop
el (Yomous
,// \ ’7 I NAF \
U f'// : T.C.BaueBa JLIL.ITombIKanoBa
I".H.IIajimapnanoBa OT «28» aBrycra 2024 r. ITpuka3 Ne 349 ot «28» aBrycra
[Iporokon Nel ot «28» 2024 r.
aBrycta 2024 r. [OKYMEHT MOAMMCAH
3NEKTPOHHOW MOAMMNCHIO
Ceptuchukat: 01DBOB55E9688B30000CDA0900060002
Bnapeneu: Mombikanosa flapuca MeTpoBHa
[MevictButeneH: ¢ 20.09.2024 po 20.09.2025
PABOYAS ITPOI'PAMMA

(ID 1540491)

yueoHoro npeamera «®u3nka. bazoBblii ypoBeHb»

s ooydaroruxcst 10-11 knaccos

r. Kazaus 2024



HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 ¢Qusuke 6a30BOro ypoBHS Ha YpPOBHE CpeIHEro OOIIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE NOJOXKEHHM M TpeOOBaHMI K pe3yibTaTaMm
OCBOEHHMSI OCHOBHOI 00pa3zoBarenbHOl mporpammel, npeactaBieHHbXx B DI'OC COO, a
Takke Cc yuyéTtoMm QenepanbHOM pabouyeld MporpamMmbl BOCIHUTAaHUS W KOHUEMLHUU
npenojaBanus yudeOHoro mnpenMera «®Pusnka» B 00pa30BaTENbHBIX OpraHU3aLUAX
Poccuiickoit deaepanuu, peann3yommnux OCHOBHbIE 00pa30BaTeIbHbIC TPOTPAMMBI.

Copepxanue rmporpamMmbl 1O (U3MKE HampaBieHO Ha  (QOpPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOyuaromuxcs 10-11 knaccoB npu o0yueHun ux
¢uszuke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-ACSTEIBHOCTHOIO TOJX0/A.
[Iporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusM GI'OC COO k miaHUPyEeMbIM
JUYHOCTHBIM, TPEJAMETHBIM M METalpeIMETHBIM pe3yJibTartaM OOyYEeHHUs, a TaKkKe
YUYUTBHIBAET HEOOXOAMMOCTh pealu3allid MEXIPEIMETHBIX CBs3ed (U3UKU C
€CTEeCTBCHHO-HAYUYHBIMU YYEOHBIMH TMpeameTaMu. B Hell omnpenenstorcss OCHOBHBIC
Henu u3ydeHus: (U3MKM Ha ypOBHE CpelHEro oOuiero oOpa3oBaHus, IJIAHUPYEMBbIE
pE3yNbTaThl OCBOCHUSA Kypca (PU3UKHU: JIMYHOCTHBIC, METAalpeIMETHbIE, MpPeIMETHBIC
(na 0a30BOM ypOBHE).

[Iporpamma no gu3uke BKIIOYALT:

IUTAHUPYEMBIE PE3YNIbTAThl OCBOCHMSI Kypca (hU3MKUA Ha 0a30BOM yPOBHE, B TOM UHUCIIE
IPEeIMETHBIE PE3yJIbTATHI 110 ToJIaM 00yUYeHUS;
conepkanue yueoHoro npeamera «duzuka» mo rogam oOy4eHHS.

®duzrka Kak Hayka o Hanbosee OoOUIMX 3aKOHAX MPHUPOJIbI, BBICTYIAsl B KAUECTBE
y4eOHOTO MpeAMeTa B IIMKOJE, BHOCUT CYIIECTBEHHBIA BKJIaJ B CHUCTEMY 3HAHHU 00
okpyxaromieM wupe. IlkoapHBII Kypc GH3MKH — CcHUCTEMOOOpa3yrommi i
€CTECTBEHHO-HAYYHBIX yUE€OHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKHE 3aKOHBI JIEKAT B
OCHOBE TIPOILIECCOB W SBJICHUM, W3ydyaeMbIX XUMHUEH, Owuojorued, ¢uznueckon
reorpadueii 1 acrpoHomuei. Mcmonb3oBaHHEe M aKTHBHOE NMPUMCHEHHE (DU3MUCCKUX
3HAHWMA OMpeNeNsieT XapakTep W pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTUN B cdepe
SHEPIreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJYYEHHUS HOBBIX MAaTE€pUaIOB C
3aJlaHHBIMU CBOWCTBaMH M JApyrux. M3ydeHue (PU3WKM BHOCUT OCHOBHOW BKJIAJ B
dbopMHUpOBaHME  €CTECTBEHHO-HAYYHOW  KapTUHBI ~ MHpa  OOydYarOmIMXCs, B
dbopMupoBaHUE YMEHHI MPUMEHSATHh HAYYHBIA METOJI TTO3HAHUS MIPHU BBHIIOJTHCHUU UMU
Y4ICOHBIX UCCIICIOBAHMM.

B ocHoBy kypca pusmkm ajis ypoBHS cpegHEro oOmiero oopa3oBaHUs MOJIOKEH
pAI uaen, KOTOpble MOKHO pacCMaTpUBaTh Kak MPUHIIUIBI €r0 TOCTPOCHHUS.

Hoesa yenocmuocmu. B COOTBETCTBUM C HEW Kypc SBISIETCS JIOTHYECKH
3aBEpPUIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3lieNoB (PU3MKH, BKIIOYAECT KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PUBUKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepHual Kypca (pu3uku 00beIMHEH
BOKpYr (m3mdeckux Teopui. Bemymmm B Kypce sBisgeTcs (HOpMHpPOBaHHE
MPEJCTABICHUM O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpeanoyiaraeT MUCHOJIb30BaHUE
T'YMaHUTApHOTO NOTEeHIMaIa PU3NYECKON HAyKH, OCMBICIEHUE CBSI3U Pa3BUTHS QU3HKU
C pa3BUTHEM OOIIECTBA, a TaKXE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTPpoOIeMaMHu.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢uzmku mpeamnojaraeT 3HaKOMCTBO €
IIHPOKUM KPYTOM TEXHHYCCKHX W TEXHOJIOTHYCCKUX MPUIOKECHUN U3YUCHHBIX TCOPUH
U 3aKOHOB.

Hoes sxonozuzayuu peannzyercs nocpeiCTBOM BBEACHUS JIEMEHTOB COepKaHus,
NOCBSIIIEHHBIX HKOJIOTMYECKUM MpoOjJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pPa3BUTHEM TEXHHKH W TEXHOJOTHUM, a Takke OOCYXKIeHUs MmpobieM paruoHaIbHOTO
IPUPO/IOTIOIB30BAHUS U IKOJIOTHYECKON 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (HU3MKM Ha YpOBHE CpeaHEro oOIIero
oOpasoBaHusi sBISOTCS  (usmueckue Teopun (PopMHpOBaHHE MPEACTABICHUN O
CTPYKType MOCTPOCHHsSI (PU3UYECKOW TeopuH, pojii (yHAaAMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEJCTaBICHUAX O MPUPOJIE, TPaHHUIAX MPUMEHUMOCTU
TCOPHIA, JIJIs1 ONTUCAHUS €CTECTBCHHO-HAYYHBIX SIBJICHUI U TIPOIIECCOB).

CucTeMHO-1eSITeIbHOCTHBIN MOJAX0]] B Kypce (QU3HKU peau3yeTcs MPek/Ie BCEro
3a Cu€T OpraHu3alMi JKCIEPUMEHTATBHON JedaTeNbHOCTH oOydatomuxcs. Jus
0a30BOro ypoBHA Kypca (HU3UKH — D3TO HCIOJB30BAHUE CHUCTEMBI (POHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B IIPOrpamMMe 10
¢bu3uKe 00BEeTUHEHBI B OOIINN CIIMCOK YUYEHUYECKUX MPAKTHIECKUX padboT. Briienenue
B YKa3aHHOM TepeuHe J1a00paTOpHBIX padOT, MPOBOAUMBIX [IJISI KOHTPOJS M OICHKH,
OCYUIECTBIISIETCS] YYaCTHUKAMH 00pa30BaTEIbHOTO MPOLIecca UCXO0 U3 0COOCHHOCTEHN
TJIAaHUPOBAHUA M OCHAIeHUs KabuHeTa ¢pusuku. [Ipu 3ToM obecrieunBaeTcs OBIaIeHNE
OOyYarOMIMMHUCS YMEHUSMU TPOBOJAUTH KOCBEHHBIE W3MEPEHHUS, WCCIICOBAHUS
3aBUCUMOCTEH (U3MYECKMX BEJIMYMH © TIOCTAHOBKY OIBITOB 10 MPOBEPKE
MIPEIIOKEHHBIX TUTIOTE3.

Bonpioe BHMMaHWE YIENISETCS PENICHHIO PACUETHBIX M KAueCTBEHHBIX 3ajad.
[Tpu 3TOM mnst pacy€THBIX 3a/7a4 MPUOPHUTETOM SIBISIOTCS 3aJa4d C SIBHO 3aJIaHHOU
¢uznueckor  MOJZENbI0, TO3BOJISIIONIME  MPUMEHATh  W3YYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszielia Kypca, TaKk U MHTETPUPYS 3HAHUS U3 Pa3HBIX
paznenoB. /[ kauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISTIOTCS 33JIlaHUs Ha OOBSICHCHHE
MPOTEKaHUsT (PUBHUECKUX SIBJICHUU M MPOILECCOB B OKPYKAIOUIEH >KU3HU, TPEOYIOIINE
BBIOOpa (M3HUECKON MOJICIH JIJIsi CUTYaIH MPAKTHKO-OPUECHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ TpedoBanusiMu GPI'OC COO k MarepuanibHO-TEXHUYECKOMY
obOecrieueHUI0 y4eOHOTO Ipolecca 0a3oBbIM ypoBEeHb Kypca (U3UKH Ha YpOBHE



CpemHero o01ero oopa3oBaHus JOJDKEH U3YUJaThCs B YCIOBHSIX MPEAMETHOTO KaOWHEeTa
GU3MKN WM B YCJIOBHSIX HWHTETPUPOBAHHOTO KaOWMHETa MPEAMETOB ECTECTBEHHO-
HAay4yHOro uukia. B xaOuHere (U3MKM NOMKHO OBITH HEOOXOAMMOE J1abopaTOpHOE
o0opy0oBaHUE IS BBHITIOJHEHUS YKAa3aHHBIX B MPOrpaMMe 1O (PU3MKE YUCHUUYECKUX
MPAKTHICCKUX pabOT M IEMOHCTPAIMOHHOE 000PYTI0BaHHUE.

JleMoHCTpaInmoHHOe 000py0BaHUE (POPMUPYETCS B COOTBETCTBUU C TIPHHIIUIIOM
MUHUMAJILHOM JTOCTAaTOYHOCTH W O0OECIEYMBAET TIOCTAHOBKY IIEPCUHUCICHHBIX B
mporpaMme 1o (PU3MKE KIHOYEBBIX JEMOHCTPAIM JJIi HCCIASAOBAHUS H3Y4aeMBbIX
SIBJICHUHA M TIPOIIECCOB, SMITUPUICCKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHHUYCCKHUX
IIPUMEHEHHUM.

JlabopatopHoe o0OpymOBaHHWE JUISI YYCHHUYECKUX MPAKTHUYECKHUX padoT
dbopMHpyETCs B BUIE TEMAaTUYECKUX KOMIUICKTOB U 00CCIICUMBACTCS B pacuéTe OJTHOTO
KOMIUICKTa Ha JBYX OOydarmuxcs. TeMaThdeckne KOMIUICKTBI J1a0opaTOPHOTO
o0opyZ0BaHUsl JODKHBI OBITh TIOCTPOCHBI HAa KOMIUICKCHOM  HCITOJIb30BAaHUU
aHAJIOTOBBIX U MU(POBBIX MPUOOPOB, & TAKKE KOMITBIOTCPHBIX H3MEPUTEITBHBIX CUCTEM
B BUJIe IU(POBBIX J1A0OPATOPHIL.

OCHOBHBIMHM HEJIIMH H3yYCHHUS (PU3UKH B 00IIIeM 00pa30BaHUU SIBIISIOTCS:
dbopMupoBaHHE HHTEpeca W CTPEMJICHHS OOydYarouuxcsi K Hay4YHOMY H3yUYEHHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TMPEJCTaBICHUH O HAaydyHOM METOJe IO3HaHuiA U (hopmMupoBaHue
UCCJIE/I0BATEIHCKOTO OTHOIIEHUS K OKPYXKAIOLIUM SIBIICHUSM;
dbopMUpOBaHUE HAYYHOT'O MHUPOBO33PEHUS KaK Pe3ysibTaTa U3y4YeHUS OCHOB CTPOCHUS
MaTepuu U PyHIaMeHTaIbHbIX 3aKOHOB (DU3HUKH;
dbopMupoBaHuEe YMEHUN OOBSICHATH SBIICHUS C UCIIOJIb30BaHUEM (DU3UYECKUX 3HAHUNA U
HAYYHBIX JJOKA3aTeIbCTB;
dbopMupoBaHue MPEACTABICHUN O POJIU (PU3UKH IS PA3BUTHUS APYTHX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHH.

JlocTiokeHne HTUX 1enel obOecreunBaeTCsl pPEIICHUEeM CIEAYIOIMHNX 3aJad B
Iporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeIHEro o01ero oopa3oBaHus:
MPUOOPETCHHUE CHCTEMBbI 3HAHUK 00 OONUX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHUSX, BKITIOYAsT MEXaHUKY, MOJIEKYJSIPHYIO (DU3HKY, DIEKTPOAMHAMUKY, KBAHTOBYIO
(GU3HUKY U PJIEMEHTHI aCTPOPU3UKH,
dbopMupoBaHWE YMEHUW MPUMEHSATH TEOPETHUYECKHE 3HAHWUS I OOBSICHEHUS
buznuecknx SBICHUN B TPHUPOAE W JJIA TPHHITHS TMPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU,

OCBOCHHUE CIIOCOOOB pEIICHUs Pa3IMYHbIX 3a/ad C SIBHO 3aJaHHON (U3UYECKOU
MOJICIBIO, 3aJ1a4, TIOPA3yMEBAIOIINX CAMOCTOSITEIIBHOE CO3/IaHne (PHU3NIECKON MOIEIH,
aJICKBaTHOM YCIIOBUSM 33/1a4H;



MOHUMaHUE (PU3NYECKUX OCHOB W TPHUHIIAIIOB JCUCTBUS TEXHUYCCKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, MX BIUSHU Ha OKPYKAIOIIYIO CPENy;

OBIIQJICHNE METOJAaMU CaMOCTOSITENIBHOTO IUTAHWPOBAHUSA WU MPOBENEHUS (HU3MUECKUX
DKCIIEPUMEHTOB,  aHaIM3a W  HHTEpHpeTanuu  WHPOpMAIUH,  ONpeAcTCHUs
JOCTOBEPHOCTH MOJyYEHHOTO Pe3yiIbTara;

CO3IaHUE YCJIOBUU JJISI PA3BUTHUSI YMEHUN IPOEKTHO-UCCIEI0BATEIBCKOM, TBOPUYECKOU
TeSITEebHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE CpPEIHETO OOIIETOo
obpaszoBanust oTBoauTcst 136 yacos: B 10 kitacce — 68 gacos (2 waca B Hepenmo), B 11
Kiacce — 68 vacoB (2 yaca B HEJIEIIO).

[lpeqmaraemeiii B mporpamme 1o (QU3MKE TepedeHb JTabOpaTOpHBIX U
NpaKTUYECKUX pabdoT SBIAETCS PEKOMEHJOBaHHBIM, YUYHUTENb JelaeT BBIOOD
NPOBEACHUS JIADOPAaTOPHBIX pabOT H  OMBITOB C YYETOM HMHIWBUIYaJTbHBIX
0COOEHHOCTEN 00yUaIOIIUXCSI.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbl HAYYHOT0 MO3HAHUSA

®usuka — Hayka o npupozae. HayuHeie METOABI ITO3HAHUS OKPY’KAIOLIETO MUpA.
Ponp skcnepumeHTa M TEOpUHM B IPOLECCE IMO3HAHUA NPUPOABL. ODKCIEPUMEHT B
¢dusuke.

MopenupoBanue (GuU3MUECKUX SBJICHUW U mporeccoB. HayuHble rumnortessl.
duznyeckue 3aKOHBI U TEOPUHU. ['paHUIBl MPUMEHUMOCTH (PUINYECKHX 3aKOHOB.
IIpuHIMII COOTBETCTBUA.

Ponb 1 mecTo pu3uku B GOpMUPOBAHUM COBPEMEHHOW HayYHOU KapTHHBI MUpPA, B
[IPAKTUYECKOMN AEATEIIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBsie 1 IU(PPOBHIE U3MEPUTEITBHBIE PUOOPHI, KOMIIBIOTEPHBIE JATUUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe JBHKeHHE. (OTHOCUTENBHOCTh MEXAHUYECKOTO  JIBHXKEHUS.
Cucrema otcuéra. TpaekTopus.

[Tepemerienre, CcKopocTh (CpefHsSE CKOPOCTh, MTHOBCHHas CKOPOCTb) W
YCKOPEHUE MaTepHalbHOM TOYKM, HMX TMPOEKIUU HAa OCH CHUCTEMBl KOOPIUHAT.
Ciio)xeHue nepeMenIeHU U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PpPaBHOYCKOpPEHHOE NIPSAMOJMHEWHOE HBWXeHue. ['paduxu
3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MEPEMEILICHHS MaTEpUaIbHOMI
TOYKHU OT BPEMEHHU.

CBoboaHoe majieHne. Y CKOpeHHe CBOOOTHOTO TaCHUS.

KpuBonuueitnoe nBuxeHue. [[BukeHUEe MaTEpUAIBHOW TOYKH IO OKPY>KHOCTH C
MMOCTOSIHHOM IO MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs: CKOpocTh. [lepuon
1 yactoTa oOparnieHus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHuueckne yCTpoOMCTBA M MPAKTHYECKOE NMPUMEHEHUE: CIIUIOMETP, JBHKEHUE
CHapsJI0B, LICIHbIE U PEMEHHBIE NIEPEIAYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIIIOCTPALMS KUHEMATHYECKUX XapaKTePUCTHK
JIBUYKEHUS.

[IpeoOpazoBanue NBUKEHUN C UCTIOJIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne paBuxeHus Tena, OpOIIEHHOTO TOJA YIVIOM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

Hanpanenne ckopocTy Ipu ABH>KEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3ydyeHrne HEpaBHOMEPHOrO [BWKEHUS C LEJIbI0 ONPEACICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanne COOTHOUIEHUS MEXKIYy MyTAMH, MPONUJCHHBIMU TEIOM 3a
MOCJIEIOBATEbHBIC PABHBIE IPOMEKYTKHA BPEMEHU ITPU PABHOYCKOPEHHOM JIBUKEHUU C
Ha4aJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHUS IAPUKA B BA3KOM KUJIKOCTH.

N3yuenne nBuxeHus tena, OpOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. Jlunamuka

[IpuHuun orHocurenbHOCTH ['anmunes. Ilepsoiii 3akoH Herorona. MHepuuanbHbie
CHUCTEMBbI OTCUETA.

Macca Ttena. Cuna. Ilpunuun cynepno3unuu cuil. Bropoi 3akon HeroToHa miis
MatepuaabHOM TOukH. Tpernil 3akoH HproTOHA 1J1s1 MatepuaibHbIX TOYECK.

3akoH BceMupHOTo TsaroreHusd. Cuina tsoxectu. [lepBas kocmMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Buasl Tpenus (mOKos, CKonbKeHHs, kadenus). Cuma tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIBKEHUS U cuia TpeHus mokos. Koadpdunment tpenus. Cuna
COIPOTHUBJICHUS MIPU JBUKCHUHU TEJA B KUJIKOCTH WJIU ras3e.

[TocTtynaTenpHOE U BpanaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCU BpanieHus. [limedo cuiibl. Y CIOBUSI paBHOBECHS
TBEPJOTO TENA.

TexHuyeckne yCTpOWCTBA UM  MPAKTUYECKOE IPUMEHEHHUE. TMOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEPUUH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIINUX TeJ.

Bropoii 3akon HeroToHa.

Nzmepenue cu.

CnoxeHue cui.

3aBHCHMOCTD CHIIBI YIIPYTOCTH OT JieopMaIiuu.

HesecoMocTs. Bec Tena npu yCKOPEHHOM MOIBbEME U MTAJCHUU.

CpaBHeHHE CUJT TPEHUS TTOKOS, KAUEHUS U CKOJIBKCHUS.

VYcnoBus paBHOBecHUs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3yuenne nBuxkeHust Opycka no HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIONIMX B TMPYKHUHE U
PE3UHOBOM 00pa3Ile, OT ux AedopMaliui.



HccnenoBanue yciioBui paBHOBECHUS TBEPIOTO TENA, UMEIOIIETO OCh BPAILLICHHUS.

Tema 3. 3akonvl coxpanenusn ¢ mexanuke

HMmnynsc MarepraibHOM TOYKH (TeNa), CHCTEMBI MaTePHABHBIX TOYEeK. MIMIyJibe
CUJIBI UM W3MEHEHHE HMIIyJbCa Tejla. 3aKOH COXPAHEHUs HMITyJbca. PeakTuBHOE
JBH>KEHUE.

Pabota cunbl. MOIIHOCTD CUJTBI.

Kunernueckass »oHeprus MarepualibHOM Touku. Teopema 00 U3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[Torenuuanbuas 3Heprus. [loTeHnManbHas SHEpPrust ynpyro aeGopMupoBaHHOM
npyxunbl. [loTeHIIManbHAs SHEPTUs Teaa BOIU3U MOBEPXHOCTU 3EMITH.

[ToTeHumnanbHbple M HEMOTECHIMANbHBIE CUJIBI. CBsA3b pabOThl HEMOTEHIIUATBHBIX
CUJl C M3MEHEHUEM MEXaHMYECKOM DJHEPruud CHUCTEMbI TeJl. 3aKOH COXpPaHEHUS
MEXaHUYECKOU SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTPONCTBA U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOIED,
NpY>XUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBUKEHME.

[lepexoa moTeHIIMATbHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol

N3yuenue abCOMIOTHO HEYNPYroro yaapa ¢ IMOMOIIBIO JIBYX OJWHAKOBBIX
HUTSIHBIX MAsATHUKOB.

HccnenoBanue cBsi3u paOOTHI CUJIBI ¢ U3MEHEHUEM MEXaHUUYECKOW SHEPTUU Tela
Ha [PUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MouiekyJsipHasi pu3uKa ¥ TEPMOTUHAMHUKA

Tema 1. Ocnoévt MonEKYAAPHO-KUHEMUYUECKOI MeEOPUU

OCHOBHbBIEC TOJIO)KEHUSI MOJEKYJIAPHO-KUHETUYECKOW TEOPUU M HMX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrtep ABUKEHUS U
B3aMMOJICMCTBUS YaCTHI] BeUIeCTBAa. MoJenu CTPOCHUS Ta30B, KUJIKOCTEU U TBEPIBIX
TeT W OOBSICHEHHWE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojeieil. Macca u pa3mepsl
Mosekyn. KonnuectBo Bemectsa. [loctossHHas ABoraapo.

TemmoBoe paBHOBecue. Temmnepatrypa u e€ wuszmepenue. lllkana Ttemmepatyp
Llenbcus.

Mogens uaeanbHOro rasa. OCHOBHOE YPaBHEHHE MOJICKYJISPHO-KUHETHYECKOU
TEOPUU UJICaNIbHOTO Ta3a. AOCOJIIOTHAs TeMIEpaTypa Kak Mepa cpeHed KUHETHYECKON
SHEPrUU TEIUIOBOrO JBWXEHMS dacTul ra3a. lllkama temnepatyp KenbBuna. 1'azoBbie
3aKkOHbl. YpaBHeHne MenneneeBa—Knaneiipona. 3akon J[lampTona. M3omporeccsl B



UJIeaJbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM BellecTBa. I'paduueckoe npencraBieHue
M30IPOLIECCOB: U30TEPMa, N30X0pa, n300apa.

TexHu4yeckue ycTpoiucTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BellecTBa, hoTorpaduu MosieKy
OPTaHUYECKUX COCITUHECHUN.

OnpiThl 10 U PY3UN KUAKOCTEHN U ra30B.

Mopens 6pOyHOBCKOTO JABUKEHHUS.

Mogpens onbita [llTepHa.

OMBITHI, I0KA3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOIEHCTBUSI.

Mopenb, HTIOCTPUPYIOIAsi IPUPOJTY AABICHUS Ta3a HA CTEHKU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME  YpPaBHEHHE  COCTOSHUS — WJEaJbHOTO  rasa,
U30IPOLIECCHI.

Vuenuueckuii skcnepumenm, 1abopamopmsie pabomol

Omnpenenenne Macchl BO3lyXa B KJIIACCHOM KOMHATE HAa OCHOBE U3MEpPEHUI 00bEMa
KOMHATBI, JaBJICHUS ¥ TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKTYy TTapaMeTpaMH COCTOSIHUS Pa3pe:KEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHaMuKu

TepmonnHamuueckass cucteMa. BHYTpeHHsIT SHeprus TEPMOJIWHAMUYECKON
CUCTEMBI M crocoObl e€ m3MmeHeHus. KomuuecTBO TeruioTel U padbora. BHyTpeHHss
SHEPIusi OAHOATOMHOIO MAEAIbHOrO rasa. Buasl Teruonepenayu: TEmIONPOBOAHOCTD,
KOHBEKLIHUS, U3ITy4eHUE. Y AebHAs TEIIOEMKOCTh BellecTBa. KOoInyecTBO TEIIOTHI MPH
TEIJIoNEepeaaye.

[TonsstTie 006 amuabatHoM mporecce. IlepBbIi  3aKOH — TEPMOIMHAMUKHU.
[IpumeHnenue mepBOro 3akoHAa TEPMOAMHAMHUKH K wH3ompolreccaM. ['padudeckas
UHTEpIpeTaIus paboTsl rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTumMocTh Mpo1ieccoB B MPUPO/IE.

TeruoBbie mammHbl. [IpuHIUIBL qelcTBUS TEIUIOBBIX MamiuH. [IpeoOpasoBanus
SHEPIrUM B TEIJIOBBIX MammHaX. Kodp(UIMEeHT ToJNe3HOro JCHCTBUSA TEIUIOBOU
mamuHbl. [ukn KapHo u ero ko3 GUIMEHT MOJIe3HOTO NEUCTBHUS. DKOJOTHYECKUE
po0JIeMbl TETUIOAHEPTETUKH.

TexHuyeckne yCcTporucTBa U MPAKTUUECKOE MPUMEHEHUE: IBUTATElb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIHHUK, KOHAUITHOHEDP.

Jlemoncmpayuu

N3menenne BHYTpEHHEW SHEPTUU Teja MPU COBEPIIEHUU PAOOTHI: BBIJIET MPOOKHU
13 OyTBUIKM MOJI ACHCTBUEM CKAaTOrO BO3AyXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe
nyTéM TpeHus (BUICOICMOHCTPAIINS).

M3MeHeHue BHYyTpEeHHEH dHEpruu (TeMIiepaTyphl) Tejia Ipy Teruionepeaye.

OmnpIT 110 aMadaTHOMY PACIIUPEHUIO BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).



Mogenu mapoBoil TypOWHBI, ABUTATENS BHYTPEHHErO CrOpaHusi, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii skcnepumenm, n1abopamopmsie pabomol

N3mepenne yaeinbHON TENI0EMKOCTH.

Tema 3. Acpecammnsie cocmoanus eewyecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHjaeHcarus. Mcmapenwe u kuneHue. AOCONIOTHAs U
OTHOCHUTEJIbHAS BJIAXKHOCTH BO3ayXa. HacellmeHHBIM map. YIelbHas TemoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tépnoe teno. Kpucrammmyeckue u amopdubie Tena. AHHU30TPONHS CBOMCTB
kpuctauioB. Kuakue kpuctamibl. CoBpemMeHHble Marepuanbl. [lnaBinenne wu
KpUcCTaJUIU3aIus. Y aeiabpHas TerioTa miasienus. CyOoaumanus.

YpaBHeHME TENI0BOTO OanaHca.

TexHuueckue yCTpOMCTBA U NPAKTUUYECKOE TMPUMEHEHUE. TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUM TOJTYUYEHUSI COBPEMEHHBIX MAaTEPHUAIOB, B TOM
YHCJIE€ HAHOMATEePUAJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX APOB.

Kurnienune npu moHM>XKEHHOM JaBJICHUMU.

CriocoObl u3MepeHus BIIaKHOCTH.

HaGnronenune HarpeBanus U MIaBJIeHUsT KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUucTaioB.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

HN3mepeHre 0OTHOCUTEIBHOW BIaKHOCTH BO3AYyXa.

Paznen 4. JiaekTpoauHaMuKa

Tema 1. dnekmpocmamuka

DnekTpu3auusa Teia. DIEKTpUYecKUil 3apsan. J[Ba BuAa 3JIEKTPUUYECKUX 3aPSAIO0B.
[IpoBOAHUKH, TUAIEKTPUKU U TOJYINPOBOAHUKH. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsja.

B3aumoneiictBue 3apsigoB. 3akoH Kynona. TodeuHbI 3JIEKTpUYECKUN 3apsii.
OnekTpuueckoe  nojie.  Hampssk€HHOCTh — 3iekTpuueckoro  moia.  [lpuHnun
CyNEPIIO3ULMHN IEKTPUUECKUX MOJEH. JINHNNA HAaNPSHYKEHHOCTHU 3JIEKTPUUYECKOTO MOJIS.

Pabora cun anexktpocrarudeckoro moss. IloTenuman. Pa3HOCTh MOTEHIIMAIOB.
[IpoBOOHMKM W JUAJIEKTPUKU B DIIEKTPOCTATUYECKOM TMoJie. [[udmekTpuyeckas
MMPOHULIAEMOCTb.

DnekTpoéMKOCTh. KoHaeHcaTop. ODIEeKTPOEMKOCTh ILIOCKOTO KOHAEHCATOPA.
DHeprus 3apsiKEHHOr0 KOHJIEHCATOpa.



TexHuueckne yCTpOMCTBA ©  NPAKTUUECKOE MPUMEHEHHUE. 3JIEKTPOCKOIL,
ANEKTPOMETP,  DIAEKTpOCTaTUYecKash  3alluTa,  3a3eMJIEHHE  AJIEKTPOnpuOOpOB,
KOHJICHCATOp, KOIMPOBAJIbHBIN anmapar, CTpPyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U NIPUHIMII JEUCTBUS IIEKTPOMETPA.

B3auMmopelicTBrEe HARNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE T0JIE 3apSIAKEHHBIX TEIL.

[TpoBOIHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTa.

JIMANIEKTPUKH B SJIEKTPOCTATUUECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOIIAAM TUIACTHH,
PacCTOSIHUSA MEX1y HUMU U IUDJICKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAeHcaTopa.

Vuenuueckuii skcnepumenm, 1abopamopmsie pabomol

N3Mepenune 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoannwtii 21ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUM  TOK. YCIOBHS  CYIIECTBOBAHHUSI  BJIEKTPUYECKOTO  TOKA.
Uctounuku Toka. Cuina toka. [IocTOAHHBIN TOK.

Hanpsbxenne. 3akon OMa 17151 y4acTKa LETH.

DNEKTPUUECKOE  COMPOTUBIICHHE. Y IEIbBHOE  CONPOTHBJIEHHUE  BEIIECTBA.
[TocnenoBaTenpHOE, NapalIeIbHOE, CMEIIAHHOE COEIMHEHUE MTPOBOIHUKOB.

Pabora  anexrpuueckoro TOKa. 3aKkoH Jxoyna—Jlenua. MOomHOCTD
AIEKTPUYECKOTO TOKA.

DNEKTPOJABIKYIIAsA CUJIa U BHYTPEHHEE CONPOTHBIEHUE HUCTOYHMKA TOKA. 3aKOH
Owma a5 mosiHOM (3aMKHYTOI) 3JIeKTprUecKoi e, KopoTkoe 3aMbIKaHHe.

DIEKTpOHHAs] MPOBOJAUMOCTh TBEPABIX METAILIOB. 3aBUCHMOCTBH CONPOTHUBIICHUS
METAJIJIOB OT TeMnepaTypbl. CBEpXIpPOBOIUMOCTb.

DNEeKTpUUECKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[MonympoBoguuku. CoOCTBEHHAsI ¥ IPUMECHAS! IPOBOJAUMOCTD MOJTYTPOBOTHUKOB.
CaotictBa p—n-niepexoza. [lomynpoBogHHKOBEIE TPUOOPHI.

DONeKTpUYeCKuidi  TOK B pacTBOpax M paciulaBax  3JIEKTPOJUTOB.
DNEKTPOIUTHYECKAS JUCCOUUALINS. DIEKTPOIU3.

DnekTpuueckuid Tok B razax. CaMOCTOSATENbHBIA U HECAMOCTOSITENIbHBIN pa3psi.
Monnus. [1na3ma.

TexHnuecKkHne yCTpOMCTBA U MPAKTUYECKOE MPUMEHECHHUE. aMIIEPMETP, BOJIBTMETD,
peocTaT, HICTOYHUKHU TOKA, 3JIEKTPOHATPEBATENIbHBIE MPUOOPHI, IIEKTPOOCBETUTEIBHbIE
npudOpbl, TEPMOMETP CONPOTHUBJICHUS, BAaKyyMHBIH JUOJ, TEPMUCTOPHI U
(boTOpE3UCTOPHI, MOTYNPOBOJHUKOBBIN IUO/I, FaIbBAHHKA.

Jlemoncmpayuu



W3mepenne cuiibl TOKa M HAIIPSHKCHUS.

3aBHCHUMOCTh CONPOTHUBICHUSA WIMHAPUYECKUX TPOBOJHUKOB OT JJIUHBI,
TUTOIIA/I TIOTIEPEYHOTO CEUCHUS U MaTepuaia.

CmemaHHOE COEAMHEHNE POBOJHUKOB.

[Ipsmoe  w3MepeHHWE  ANEKTPOABIKYIIEH  cuibl. KopoTkoe  3amblKaHHe
rajbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHBIICHUSI.

3aBHCUMOCTH CONIPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH IEKTPOIUTOB.

HckpoBoii pa3ps ¥ IpOBOAUMOCTH BO3/IyXa.

OMHOCTOPOHHSISI TPOBOUMOCTD AHO/A.

Vuenuueckuii akcnepumenm, 1abopamopmsie pabomol

W3ydeHne CMEIIaHHOTO COSTMHEHHSI PE3UCTOPOB.

W3MepeHne 5SIeKTPOABMKYIICH CHIIBI WCTOYHMKA TOKAa W €ro BHYTPEHHETO
COIIPOTHUBJICHHSI.

HaGmoenue snekTponmsa.

MexknpeaMeTHbIE CBA3H

Nzyuenue xypca ¢usuku 6azoBoro ypoBHs B 10 kimacce ocymiecTBisercs ¢
y4€TOM COZEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€H ¢ KypcaMHU MaTeMaTHKH, OMOJIOTHH,
XUMUH, Teorpaduu 1 TEXHOJIOTHH.

Meosicnpeomemnvle nouamus, CBSI3aHHBIE C HM3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SABJIEHUE, HAY4YHbIN (aKT, runores3a, puznyeckas BEIHMUYHUHA, 3aKOH, TEOpH,
HaOIII0IeHNE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: pellleHHE CHCTEMbl YpaBHCHHH, JWHEWHas (yHKIUsA, mapadora,
runepooa, ux rpauKu ¥ CBOMCTBA, TPUTOHOMETpUUYECKUE (PYHKIIMH: CHHYC, KOCUHYC,
TAHT€HC, KOTAHIE€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMH Ha OCU KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonocus. mexanwmdeckoe ABMIKEHHE B JKMBOWM mpupone, auddysus, ocMmoc,
TETJIOOOMEH JKMBBIX OpPraHu3MOB (BHIBI TEIUIONIEPEIadyH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBICHUS B KUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJb
BEIIECTBA, MOJIIpHAs Macca, TEIJIOBbIe CBOWMCTBA TBEPIBIX TEJN, KHUAKOCTEH M rasos,
AIIEKTPUYECKHE CBOMCTBA METAIIJIOB, ANEKTPOIUTHYECKAs AUCCOIMAIINS, TAIbBAHUKA.

TI'eoepagpus’ BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: npeodpa3oBaHue ABMXKEHUN C MCIIOJIb30BAHUEM MEXaHU3MOB, YUET
TPEHUS B TEXHUKE, MOIIMUIHUKH, UCIOJIb30BaHHE 3aKOHA COXPAHEHHUS HMITyJbCa B
TexHuKe (pakera, BOJOMET W ApPYyrue), JBHTATelIh BHYTPEHHETO CTOPAHUSs, MapoBas
TypOuHa, OBITOBOM  XOJOAWIBHHMK, KOHAMIMOHEpP, TEXHOJOTHH  MOJyYCHHUS
COBpEMEHHBIX MaTepuajoB, B TOM YHCJIE HAHOMATepUalOB, W HAHOTEXHOJOTHUH,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN



NPUHTEP, AJIEKTPOHArpeBaTelIbHbIE MPUOOPHI, DIEKTPOOCBETUTENbHBIE MPUOOPHI,
raJbBaHUKa.

11 KJIACC

Paznen 4. daekTpoanHaMuKka

Tema 3. Maznummuoe noze. I1eKmpomazHUMHAA UHOYKYUS

IlocTosiHHBIE MaruuThl. B3auMoaeHCTBHE MNOCTOSHHBIX MArHuMTOB. MarHuTHOE
nosie. Bektop MarHuTHOW WHAYKIUU. [IpuHUMI Cyneprno3MlIMM MarHUTHBIX TOJIEH.
JluHuM MarHuTHOM WHAyKUMU. KapThHa JWMHUM MarHUTHOW WHAYKIUU  TOJIS
ITOCTOSTHHBIX MarHUTOB.

MarauTHo€e nojie NpoBOJAHUKA ¢ TOKOM. KapTuHa JUHUN MHAYKIUU MAarHUTHOTO
noJisl JUIMHHOTO MPSIMOTO MPOBOJAHUKA W 3aMKHYTOTO KOJIBIIEBOTO IPOBOJHMKA,
KaTylku ¢ TokoM. OneIT Ipcrena. BzanmoaeiicTBue mpoBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOy b U HallpaBJICHHUE.

Cuna JlopeHiia, e€ Moayib W HalpaBieHUE. [[BUKeHHE 3apsyKEHHOM 4acTUIb B
OJIHOPOJTHOM MarHuTHoM Toiie. Paborta cuibl JlopeHia.

SIBneHue 3JIEKTPOMAarHUTHOW MHAYKUUH. [IOTOK BEKTOpa MarHMUTHOM WMHIYKIIHU.
DIIEKTPOABIKYILAS CUJIa MHAYKIMH. 3aKOH 3JICKTPOMArHUTHON MHAYKuuKu Dapajes.

BuxpeBoe »siekTpuueckoe TmoJie. IDJIEKTPOABMIXKYIIAsS CHJIa HWHAYKIIMU B
IIPOBOJIHUKE, IBMKYILIEMCS MOCTYNATEIILHO B OAHOPOJHOM MAarHUTHOM ITOJIE.

[IpaBuio Jlenna.

NHAyKTUBHOCTS. SIBnenue CaMOWHIYKIIHH. DIIEKTPOABIKYILAS cuja
CaMOMHIYKIIHH.

DHEprusi MArHUTHOTO MOJISI KATYIIIKHA C TOKOM.

DJIEKTPOMArHUuTHOE TOJIE.

TexHUYEeCKHe yCTPOMCTBA M MPAKTUUECKOE MPUMEHECHUE: TTOCTOSSHHBIE MArHHUTHI,
BJICKTPOMATHUTBI,  3JECKTPOJBUIATENIb,  YCKOPUTEIM  JJIEMEHTAPHBIX  YACTHII,
WHAYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOT'O MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUMY WHAYKIUY MarHUTHOTO MOJIS.

B3aumopericTBre 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JelictBue cuibl JIOpeHIa Ha HOHBI SJIEKTPOJIUTA.

SIBneHue 3EKTPOMArHUTHON UHAYKIIAH.

[IpaBwuio Jlenna.



3aBUCHMOCTb JJEKTPOABIKYIIEH CWIBI MHAYKUUHA OT CKOPOCTH HM3MEHEHMS
MAarHuTHOIO MOTOKa.

SIBiIeHME CaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomul

N3yueHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

NccnenoBanne neNCTBUSI MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanne SBIEHUS 3JIEKTPOMArHUTHON MHAYKIIWH.

Pa3nen 5. KosieOaHusi u BOJIHBI

Tema 1. Mexanuueckue u neKmpomazHumubsle Kojaedanus

Konebarenshas cuctema. CB00OOIHBIC MEXaHUYECKHUE KoJieOaHusl.
lNapmonnueckue konebanusi. Ilepuon, wacrora, amrmuTyaa u ¢asza KoseOaHU.
[IpyXvHHBI MasSTHUK. MareMaTUYEeCKUH MAaATHUK. YPABHEHHE TapMOHUYECKUX
kosjeOanuii. [IpeBpaiienre sHeprur NPy rapMOHUYECKUX KOJICOAHUSX.

KoneGarenbubiii  koHTYp. CBOOOJHBIE DJIEKTPOMAarHUTHBIC KOJICOAHUS B
UJcaIbHOM  KOJeOaTeIbHOM KOHType. AHQJIOTHS MEXIYy MEXaHWYECKUMHU U
AIIEKTPOMArHUTHBIMU KosieOanusMu. @opmyna ToMcoHa. 3aKoH COXpaHEHUS YHEPTUHU B
UeaIbHOM KOJieOaTeIbHOM KOHTYPE.

[IpencraBnenre o 3aTyXawIUXx KoJieOaHUsAX. BbIHYXIEHHbIE MEXaHWYECKUe
kosiebanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHNS.

ITepemennbiil TOk. CUHYCOUATBbHBIN MTEPEMEHHBIA TOK. MOIITHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYIHOE U JE€UCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSYKEHHUS.

Tpanchopmarop. IlpousBoacTBo, mnepemadya u TOTPeOJCHHUE DIICKTPUUECCKOMN
SHEPIruM. OKOJOTUYECKHUE PHUCKH IpU MPOU3BOACTBE AyeKTpodHepruu. Kynbrypa
UCIIOJIb30BAHUS AIIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnYEeCKHe yCTPOMCTBA U MIPAKTUYECKOE IIPUMEHEHHE. NEKTPUUECCKUN 3BOHOK,
TE€HEepaTop MEPEMEHHOIO TOKA, JIMHUHU JIEKTpONepeaay.

Jlemoncmpayuu

HccrienoBanrie mapaMeTpoB KOJICOATCNIBHOM cHCTeMBl (MPYKUHHBIA — HITW
MaTeMaTHYECKUN MasSITHUK).

Hab6nronenue 3aTyxarmmx KoxeOaHui.

NccnenoBanrie CBOMCTB BBIHYKJICHHBIX KOJIEOAHUM.

Hab6nronenue pesonanca.

CB0OOHBIE AIEKTPOMArHUTHbIE KOJIEOaHUS.

OcmniorpaMMbl  (3aBUCUMOCTH CHIJIBI TOKAa WM HANPSKCHHSI OT BPEMEHH) JIIst
AIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3onanc npu  mocnegoBaTeNbHOM — COCIMHEHWHM  PE3UCTOPa,  KaTYyIIKH
WHIYKTUBHOCTH U KOHJEHCATOPA.

Mojenpb JTMHUY 3IEKTPOoNepeaadn.



Vuenuueckuii skcnepumenm, n1abopamopmsie pabomoi

UccnenoBanue 3aBUCMMOCTU MEpUOJa MAJbIX KOJIEOAHUN Tpy3a HAa HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanre mepeMEHHOTO TOKAa B LIEMU W3 MOCJIEAOBATEIBHO COEAMHEHHBIX
KOHJEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHUmMHbsle 60SIHbL

Mexanuueckue BOJIHBI, YyCIOBUA pacnpoctpaneHus. llepuon. CkopocTb
pacnpocTpaHeHuss M JJuMHAa BOJHBL. [lomepedHble U MPOJOJIBHBIE  BOJHBI.
Nutepdepenus u nudpaxiiys MexaHUIECKUX BOJTH.

3Byk. CropocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIC BOJIHBI. YCJIOBHUS M3TYy4YEHHUS DJJICKTPOMArHUTHBIX BOJIH.
B3aumnass opuenranus BexktopoB E, B, V B smektpomarautHOi BosHe. CBoHCTBa
AJICKTPOMArHUTHBIX BOJIH. OTpa)X€HUE, TMpeoMIICHUE, Toysipu3anus, Iudpaxius,
unTepdepernnsi. CKOpoCTh dIEKTPOMArHUTHBIX BOJIH.

[IIxana 2JEKTPOMArHUTHBIX BOJH. [IpMEHEHHE JJIEKTPOMATHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHUMITBI paguoCBsI3u U TeneBuaeHus. Panronokanus.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuyeckre yCTpOICTBA W IMPAKTHUYECKOE NPUMEHEHHE. MY3bIKaJbHbIE
UHCTPYMEHTHI, YJbTPa3ByKOBas JUAarHoCTMKa B TEXHUKE M MEOULMHE, pajap,
paauonpuéMHUK, TeeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Kone6mromeecs Teo Kak UICTOYHHUK 3BYKa.

HaGnronenue orpaxkeHus: M MpeTOMIICHUS] MEXaHUYECKUX BOJH.

Habmronenune natephepeHinu u TuGpakini MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabGnronenue cBsizu TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYIOH M YaCTOTON
KOJIeOaHMUIA.

HccnenoBanre CBONCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPA)XXE€HUE, IMPETOMIICHUE,
nossipu3anys, AU paknus, UHTephepeHIHS.

Tema 3. Onmuka

l'eomerpuueckas ontuka. lIpsMonnHENHOE  pacnpoCTpaHEHHWE CBETa B
ogHopoaHoU cpene. JIyd cBera. ToUEeUHBIN UCTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHbI oOTpaxkeHus cBeTa. I[locTpoeHue u3z00pakeHUN B
IJIOCKOM 3€pKalle.

[Ipenomiienue cBera. 3aKkOHBI MpeNOMIEHUS CBeTa. AOCOMIOTHBIM MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkenue. lIpeaenbHbli yrojg MOJIHOTO
BHYTPEHHETO OTPAKCHUSI.



Hucniepcus cBeta. ClioxHbIN cocTaB 6enoro ceeta. LIBer.

Colupatomue u paccenBaromye JUH3bl. ToHkas JuH3a. DOKYCHOE PacCTOsIHUE U
onTHYEeCKass cuia TOHKOM nuH3bL. [locTpoeHue u300pakeHHid B COOMpAOIIMX U
paccenBaronX JUH3ax. opMyJia TOHKOM JIMH3BI. Y BEJIUYECHHUE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. Untepdepennus cera. KorepeHTHbIE UCTOYHUKHU. Y CIOBHS
HaOJII0JICHUs] MAaKCUMYMOB U MUHHMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JBYX
cuH(}a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HNudpakius ceera. JudpakiuonHas pemérka. YcioBue HaOMIOACHUS TIABHBIX
MaKCUMYMOB TpH MaJIeHUH MOHOXPOMATUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY .

[Momsapusanus ceera.

TexHuueckue yCTpPOMCTBA U MPAKTUYECKOEC NPUMEHEHUE. OYKH, JIyIa,
dboToanmapar, MPOCKIIMOHHBIN ammapar, MUKPOCKOT, TEJIECKOIl, BOJIOKOHHAsI OINTHKA,
nudpakImoHHas peneéTka, moJspou.

Llemoncmpayuu

[IpsamoniHEliHOE  pacnpoCTpaHEHUEe, OTPAKEHHWE U  MPEJIOMIICHUE CBETa.
Onrtuueckue mpudOopHI.

[TonHOEe BHYyTpEeHHEE OTpaxkeHue. Mozenb CBETOBOA.

HccnenoBannie cBOMCTB M300paKeHUH B JIMH3AX.

Mojenu MUKPOCKOIIA, TEJIECKOIIA.

Habmronenune unrepdepeHim crera.

Habmronenune nudpakiuu cBera.

Habmronenue nucrnepcuu cBeTa.

[TonydyeHune ciekTpa ¢ MOMOIIBIO ITPU3MBI.

[TomydeHnne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHONW PEIIETKH.

Hab6nronenue nosnsipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol

N3Mmepenue nokasaresns npeoMIICHUS CTEKJIA.

HccnenoBanne cBOMCTB H300paKEHUH B JIMH3AX.

Ha6nronenune pucnepcun cBera.

Pa3nen 6. OcHOBBI ClIeNIUAJILHOI TEOPUU OTHOCHUTETbHOCTH

['pannubl TPUMEHMMOCTH KJIACCUYECKOM MexaHuku. [loctynarel crienuanbHOU
TEOPUHU OTHOCHUTEJIIBHOCTH. WHBAPHUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHLUI OTHOCUTEILHOCTH DUHIITEHHA.

OTHOCUTENBPHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHHE BPEMEHUM W COKpPAIICHUE
JUTUHBL.

DHEPrus U UMIYJIbC PEASATUBACTCKONW YaCTULIBL.



CBs3p MAaccel C JHEPrME€d U HMITYJbCOM PEJIATUBUCTCKOM YacCTHULBI. OJHEPIUs
ITOKOS.

Pa3nen 7. KBantoBasi pusuka
Tema 1. Dnemenmot K6anmMoBoIl ONMUKU
®otonsl. Gopmyna Ilnanka cBs3u sHepruu (GOTOHA C €ro 4acToTOou. DHEprus u
UMITyJIbC (POTOHA.
OtkpeiTue u ucciaenoanre Gororadpdexra. Onwitel A. I'. CroneroBa. 3aKoHbI

dororddexra. VYpaHenue OIHmTeHa a1 porodpdekra. «KpacHas rpaHuma»
doTtorddexra.

JlaBnienue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JICHCTBHUE CBETA.

TexHudyeckre yCTpOWCTBA U  TMPAKTUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAas OaTapesi, CBETOIUOI.

Llemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeLIHEro poTodddexTa.

CBeToauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiThl Pesepdopaa mo paccessHUIO o -YacTHII.
ITnanerapnas monens atoma. Iloctynarel bopa. M3nydenue u moriomenue GOTOHOB
IpU NEPEXOJIE aTOMA C OJHOTO YPOBHS SHEPruM Ha Npyroi. Buael cnektpoB. CrekTp
YPOBHEH 3HEPTUM aTOMa BOAOPOAA.

BomnnoBeie cBoiicTBa uvactuill. Bomubl 1€ bpouna. KopryckyiaspHO-BOJIHOBOU
Ty aJT3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4CHHUE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHUE. CIIEKTPAJIbHBIA aHAIU3
(ciekTpockom), J1a3ep, KBAHTOBBIH KOMITBIOTED.

Jlemoncmpayuu

Mopguens onsita Pezepdopaa.

Onpenenenue JIMHBI BOJHBI Ja3epa.

HaGnronenune muHEHYaTHIX CIIEKTPOB U3ITYYCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomeol

HabOnronenue nuHeiyaToro cnekrpa.

Tema 3. Amomnoe s0po

OKCNIEPUMEHTBI,  JOKA3bIBAIOIIME CIOXKHOCTh CTpoeHusd sAnpa. OTKpeITHE
paguoakTuBHOCTU. OmnbIThl Pesepdopna mo ompeneneHuro coctaBa paguoaKTUBHOTO



u3nydenus. CBoicTBa anb(a-, 6era-, raMma-u3iaydeHus. BiusHue paanoakTUBHOCTU
Ha JKUBBIC OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa W HeWTpoHa. Hykionnas Mopens sigpa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnian. DAeKTPOHHBIM U NMO3UTPOHHBIN OeTa-pacnan. ['aMMa-uzmydeHue.
3aKOH paJAMOAKTUBHOrO pacnaja.

DHeprust CBs3M HYKJIOHOB B sifipe. Saepubie cuibl. Jle@ext maccol sapa.

SnepHble peakuuu. JleaeHue U CUHTES €.

SAnepusiit peaktop. TepmosinepHsiii cuntes. [IpoOiaembl U nMepcneKTUBbI AAECPHON
DHEPIreTUKH. DKOJOTHUYECKUE aCIEKTHI SAEPHON SJHEPTETUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAOIIOACHHS U PETUCTPALIMU 3I€MEHTAPHbBIX YaCTHII.

@dyHaMeHTaIbHbIe B3aUMOJEHCTBUA. EMUHCTBO pU3nyecKkoi KapTUHBI MUPA.

TexHuueckne YCTPOMCTBA M NPAKTUYECKOE IIPUMEHEHME. JO3UMETP, Kamepa
Buinbcona, siaepHblit peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIHUX YACTHIL.

Vuenuueckuii sxkcnepumenm, 1abopamopuvie pabomul

HccnenoBanue TpekoB yacTull (10 TOTOBBIM QoTOrpadusim).

Pa3jen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BuTUs acTpoHoMuU. [IpukiialHOE W MHUPOBO33PEHUYECKOE 3HAUYCHUE
ACTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3ausi, ipkue 3BE3/bI, MIIAHETHI, UX BUAMMOE JIBUKEHUE.

CosiHeuHas cucTema.

Connne. ConHeuHasi akTUBHOCTh. McTounuk sHeprun ConHLa U 3BE37. 3BE3BI,
UX OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CHEKTpajIbHbI KJacC — CBETUMOCTBY.
3BE3/1bI I1aBHOW MOCIIEI0OBATEIBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTb» JIJIs 3BE3]
[JIABHOM  MOcieqoBaTeNbHOCTU. BHyTpeHHee cTpoenue 3BE3A. (CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUH U 3BotonnK CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3.

Mineunsiii Ilyte — Hama [Manaktuka. Ilomoxenwe u aBwkenue CoiHIAa B
lNanaktuke. Tunsl ranaktuk. PaguoranakTuku W kBas3apel. UEpHBIE IbIPBI B sApax
TaJaKTHUK.

Bcenennas. Pacmupenune Bceenennoi. 3akoH Xa0O6ma. Paszberanue rajiakTuk.
Teopust bonsmoro B3peiBa. PenukToBOE N3MydeHUE.

MacirabHast ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie npobiieMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus



HaOnronenuss HEBOOPYKEHHBIM TJIa30M C MCIOJIB30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUH JJI ONpeAesIeHNs MOJ0KEHHUsI HeOeCHBIX 00bEKTOB HA KOHKPETHYIO JATY:
OCHOBHBIE cO3Be31s1 CEBEPHOTO MOJYyIIApUs U IPKHUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, miuanet, Mieunoro Ilytu.

Oo6o0maromee NOBTOPEHUE

Ponp pusuku u acTpoHOMUU B YKOHOMUYECKOM, TEXHOJIOTHYECKOM, COIMAIbHON U
ATUYECKON cepax NeaTeNTbHOCTH YeJIOBEKa, POjb U MECTO (PU3MKU U aCTPOHOMHUHU B
COBPEMEHHOW HAay4yHOW KapTUHE MHpa, PoJib (PU3NYECKOW TeOopuH B (POPMUPOBAHUU
Npe/CTaBIeHu 0 (PU3MYECKON KapTUHE MHUpa, MECTO (PU3NYECKOW KapTUHBI MUpa B
o01IeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IPUPOJIE.

MexknpeaMeTHbIE CBA3H

N3yuenue kypca ¢usuku O6azoBoro ypoBHsS B 1l kiacce ocyiiecTBisercs ¢
y4€TOM COZCpKATEIBHBIX MEKIIPEAMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKU, OMOJIOTHH,
XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle noumamusi, CBSI3aHHBIE C M3YYEHHMEM METOJIOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAY4YHbIN (aKT, runores3a, puznyueckas BEIMUMHA, 3aKOH, TEOPH,
Ha0JII0/IeHNE, SKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuka: peuieHue CUCTEMBI YpaBHEHUH, TPUTOHOMETpUYECKUEe (YHKIIUU:
CHUHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M MX IPOCKLUHM HA OCU KOOPIMHAT, CIIO)KEHUE BEKTOPOB, IIPOU3BOIHBIC
AJIIEMEHTAPHBIX (DYHKIHM, NMPU3HAKU TOJ00MS TPEYTroJIbHUKOB, OMpEIeIeHHe TIOIaIn
TI0CKUX GUTyp U 00BEMA TeTl.

buonozus: snekTpuueckue sIBJICHUS B )KUBOW MPUPOJIE, KOJIeOaTENbHbIC TBUKEHUS
B JKMBOW IIPUPOJIC, ONTUYECKUE SIBIICHUA B KMBOW NPUPOJE, NCHUCTBUE pagualuyd Ha
YKUBBIE OPTraHU3MBL.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX TEl,
MEeXaHU3Mbl 00pPa30BaHUS KPUCTAIUTMIECKOM PEIETKY, CIIEKTPAIbHBIA aHATHU3.

l'eoepaghus: MarHUTHBIC TONIOCA 3€MIIM, 3QJIEKM MarHUTHBIX Py, (HOTOChEMKa
36MHOW MOBEPXHOCTH, MPEICKAZAHUE 3EMIIETPSCECHUN.

Texunonocua: NVMHUM  JJIEKTPOIEpeNad, TIEHEpPATOp IEPEMEHHOr0  TOKa,
3JIEKTPOJIBUTrATENb, MHAYKIIMOHHAA NI€Yb, pajaap, paAuONpPUEMHHUK, TEIECBU30D, AHTEHHA,
tenedoH, CBYU-neuyb, NPOEKIMOHHBIN amnmapar, BOJOKOHHAs OINTHKA, COJHEYHAas
Oartapes.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMA ITPOT'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenne yueOHoOro mpenMera «®dDu3uka» Ha YPOBHE CpEIHEro O0OIIero
obpa3oBanus (0a30BbIi YpPOBEHb) JODKHO OOECIEYUTh JOCTHIKCHUE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yIbTaTOB.

JIMUYHOCTHBIE PE3YJIbTATBI
JIMYHOCTHBIE pe3yJbTaThl OCBOCHMS YyueOHoro mnpeamera «Du3uKa» AOTHKHBI

OTpaXaTh TOTOBHOCTh W  CIIOCOOHOCTh  OOYyYaloIMXCS  PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3WIIMENH JIMYHOCTH, CHUCTEMOM  IIE€HHOCTHBIX
OpUEHTAIIUH, MTO3UTUBHBIX BHYTPEHHUX yOeXKICHUH, COOTBETCTBYIOIIUX
TPaJAUITMOHHBIM IIEHHOCTSAM POCCHUMCKOTO OOIIECTBA, PACHIUPEHUE KU3HEHHOTO OIBITa
W OmbITa JICATEIBHOCTH B TMPOIECCE peaau3allid OCHOBHBIX  HaIlpaBJICHUH
BOCITUTATEIILHOM JICSATEIIbHOCTH, B TOM YHCJIE B YaCTH.

1) rpasKaaHCKOro BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAXKIAHCKONW MO3UIIMH OOYYaIONIeTrocs KaK aKTHUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

MPUHSITHE TPaIULIMOHHBIX 00IIIeueIOBEYECKMX  T'YMaHHCTHYECKHUX u
JEMOKPATUUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€SITEIBbHOCTh B HHTEpECax TIpaxkIaHCKOTO
o01ecTBa, y4acTBOBaTh B CAaMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allliy;

YMEHHE B3aUMOJICHCTBOBATh C COI[MAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUM C MX
GyHKIUSAMU 1 HA3HAYCHUEM,

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM AESATEIbHOCTH;

2) MATPUOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTH POCCUMCKOMN TPaKTaHCKON UASHTUYHOCTH, TATPUOTU3MA,

IICHHOCTHOE OTHOIIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS .

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHHS,

CIIOCOOHOCTh OIICHWBATh CHUTYyaIlii0 M NPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHPYSACh Ha MOpPAJbHO-HPABCTBEHHBbIC HOPMBI U IIEHHOCTH, B TOM YHCJE B
NESITETbHOCTHA YUYEHOTO;

OCO3HaHHUE JJUYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy IyIIEro;

4) 3cTeTHYECKOr0 BOCITHTAHMS

ACTETHUYECKOE OTHOIIEHHE K MHPY, BKJIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3UUECKOil HAyKe;

5) Tpy10BOT0 BOCIIHTAHNS :



MHTEpEC K pa3IMuHbIM chepaM MpopecCUOHANbHOU AESITEIbHOCTH, B TOM YHCIE
CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIN BHIOOp Oyaylen
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbl;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO U CaMOOOpPa30BaHMUIO B 0OO0JACTH
(bU3MKH HAa TPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAHHME IJ00aIbHOrO
XapakTepa SKOJOTUYECKUX MPoldIieMm;

IUIAHUPOBAHUE M OCYUIECTBIICHUE JIEMCTBUM B OKPYXKAKOUIEH CPENE HAa OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHSI YEJIOBEUYECTBA,

paclIMpeHue OIbITa JAESITENIbHOCTH HKOJOTMYECKON HampaBIeHHOCTH HAa OCHOBE
UMEIOIUXCS 3HAaHUMU 10 PUBHKE,;

7) HIEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3NIECKON HAYKH;

OCO3HAHME IIEHHOCTU HAy4YHOW JIEATENbHOCTH, TOTOBHOCTh B MPOIECCE U3YUCHUS
Gu3MKKM  OCYIIECTBISATH  MPOEKTHYID M HUCCJENOBATEIBCKYIO  JIEATEIbHOCTh
UHAUBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHBbIE yUeOHbIe JeHCTBUS
ba3oBble JJornyeckue JeiicTBHUA:
CaMOCTOSITeILHO (OPMYJIMPOBATH U aKTyaJIM3UPOBATh MPoOIIeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;
ONpENENIATh UEIH JCITEIbHOCTH, 3aJaBaTh IAPAMETPbl W KPUTEPUU UX
JIOCTHKCHUS
BBISIBIIATh 3aKOHOMEPHOCTH M IMPOTHUBOPEYHS B PAacCMaTPUBAECMBIX (PHU3UUICCKUX
SIBJICHUSAX,
pa3pabarplBaTh IUIaH pPEIICHUS MPoOJeMbl C YYETOM aHaIM3a HWMEKOIIUXCS
MaTepHaIbHBIX U HEMATEpHUAJIbHBIX PECYPCOB,3
BHOCUTH KOPPEKTHUBBI B JESITEIbHOCTH, OLIEHHMBATH COOTBETCTBHUE PE3YJIbTATOB
LEeJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI JIESITEIIbHOCTH;
KOOPJAMHUPOBATh M BBIMOJHATH PadOTy B yCIOBUSX PEaTbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MMPU PEIICHUN )KU3HEHHBIX TIPOOIIEM.
ba3oBble ucciieaoBarejibCKue J1eiiCTBUA.
BJIAJICTh HAYYHOM TEPMHHOJIOTHEM, KIIOYEBBIMU TOHATUSIMHU W METOJAMU
bu3nUecKon HayKH,



BJAJIETh HABBIKAMH y4E€OHO-HCCIIEIOBATEIIbCKOW M MPOCKTHOU AESITETbHOCTH B
o0nacT (U3UKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IOHCKY
METOJIOB peIIeHus1 3afad (PU3UYECKOTO COJEp)KaHus, NPUMEHEHHIO Pa3IMYHBIX
METOJIOB TIO3HAHUS;

BIAJ€Th BHJIAMHU JIEATEIHHOCTH MO TOJYyYEHUIO HOBOTO 3HAHHSA, €ro
MHTEPIIpEeTalni, MPeoOpPa30BAHUIO U TPUMEHEHHUIO B PAa3IMYHBIX YUEOHBIX CUTYyaIHAX,
B TOM YHCJIE IPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTU (DU3UKH;

BBISIBIATh ~ MPUYUHHO-CICACTBCHHBIE CBS3M M aKTyalu3WpoBaTh 3ajaudy,
BBIJIBUTaTh TUTIOTE3Y €€ pEelIeHHs, HaXOJIUTh apryMEHTHI JUIs JI0Ka3aTeIhCTBA CBOUX
YTBEpPKJICHUH, 3a]]aBaTh MMapaMETPhbl U KPUTEPHUH PEIICHUS,

aHAJIM3UPOBATH IMOJIYYCHHBIE B XOJI€ PEIICHHS 3aladdl Pe3yJbTaThl, KPUTUYECKU
OILIGHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBHIX YCIIOBUSX;

CTaBUTh W (OPMYyJIHpPOBaTh COOCTBEHHBIC 3aJadyd B  0Opa3oBaTEIBHOUN
AESITENIbHOCTH, B TOM YHCIIE TIPY U3yYCHUH (DU3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

yMETh TICPEHOCHTh 3HAaHUS 1O (u3MKe B  MPAKTHYECKYI  00JIACTh
KHU3HEICATEIHHOCTH,

YMETb UHTEIpUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTell;

BBIJIBUraTh HOBbIE UJIEH, MpeJlaraTh OPUrHHAJIbHBIE ITOAXO0/IbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOIINE albTepHATUBHBIC PELICHMUS.

PaGora ¢ undgopmanmeii:

BJaJleTh HaBbIKAMHU IOJyuyeHUs HHGpoOpManuu (QU3UUECKOIO COACpKAHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIIATh IIOMCK, AaHaJu3,
CUCTEMAaTU3allMI0 M HUHTEpPIpeTalnio WHPOpMAlMU pPa3IUYHBIX BHUIOB U (opm
IpeICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALIUH;

UCMOJIb30BaTh CPEACTBA HH(POPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
peIIeHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpPraHM3alMOHHBIX 3aJad C
coOmoicHueM  TpeOOBaHWM  SPrOHOMHMKH, TEXHHUKH O€30IAaCHOCTH, TUTHCHBI,
pecypcocOepexeHus, MpaBOBBIX U OJTUYECKUX HOPM, HOPM HH(OPMALUOHHON
0€30IacCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACpKAHMS B PA3IUYHBIX QopMmaTax ¢ y4EToM
Ha3HayeHHs WHGOPMallMU M LEJIeBOW ayJIWTOPUH, BHIOMpas ONTUMAIbHYIO (opMy
NPEJCTaBICHUS U BU3YyaIU3alIHH.

KomMyHuKaTHBHBIE YHUBepPcaJIbHbIe Y4eOHbIE 1eCTBUA:
OCYILIECTBIISITH OOIIIEHHE HA ypOKaX (PU3UKU U BO BHE-YPOUHOU JIEATEIBHOCTH,
pacro3HaBaTh MPEANOChUIKA KOHPIUKTHBIX CUTYalluid U CMSTYaTh KOH(MIUKTHI;



Pa3sBEPHYTO U JIOTUYHO H3JaraTb CBOK TOYKY 3pEHHUS C HCIOJB30BAHUEM
SI3BIKOBBIX CPENICTB;

[IOHMMaTb U MCIIOJIb30BAaTh IMPEUMYILIECTBA KOMAaHIHOM W HWHIWBUIYaJIbHOU
paboTHI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JEUCTBUI € y4ETOM O0OIIUX
MHTEPECOB U BO3MOKHOCTEH Ka)KI0I'0 YIEeHA KOJIJICKTUBA,

IIPUHUMATh  LEIM  COBMECTHOW  JCATENIIbHOCTH,  OpPraHU30BBIBATH U
KOOPJAVUHUPOBATh JIEUCTBUS MO €€ JOCTHKEHUIO. COCTABIATh IUIAH JIEUCTBUH,
pacnpenensiTh poiau € Y4ETOM MHEHHMM YYaCTHHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM paboThI,

OLICHMBATh KayeCTBO CBOET0 BKJIAJa M KaXJOr0 y4acTHHKA KOMaHIbl B OOIIMii
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npejaraTb  HOBBIE IPOEKTHI, OLEHUBATb MJIEH C TO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETUYECKOE MOBEJCHUE B PA3JIMYHbIX CUTYAIUsX,
IPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIE YHHBepCcAJIbHbIE Y4eOHbIE JeiiCTBUSA
Camoopranusanus:

CaMOCTOATENFHO OCYIIECTBISATh TO3HABATEIbHYIO JIEATEIbHOCTH B 00JACTH
(GU3MKU U aCTPOHOMMH, BBISIBIISITH MPOOJIEMBI, CTABUTh U (DOPMYIUPOBATH COOCTBEHHBIE
3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PELICHUS] PACUETHBIX U KAYECTBEHHBIX 3ajad,
IUTAaH BBITIOJIHEHUSI TPAKTUYECKOW pPaboThl ¢ Yy4€TOM HMMEIONIUXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEMOYTECHU;

JaBaTh OLICHKY HOBBIM CUTYalUsIM,

paCHIMPATHh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPETOYTECHHIA;

Jenath  OCO3HAHHBIM  BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PELICHUE;

OIICHUBATh PUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO W MPOSBICHUIO APYIUIIUU B 00JaCTH (PU3UKH,
MMOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHbI HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHTYyalMsM, BHOCUTb KOPPEKTHBBI B JAESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIQJICTh HABBIKAMHU IO3HABATEIbHOU pe(IEKCUU KaK OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUAN W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM;

UCIIOIb30BaTh MPUEMBI peIEKCHHM ISl OLEHKHM CHUTYallMd, BbHIOOpAa BEPHOIO
pelIeHus;



yMETb OLICHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATh PELICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI W apryMEeHThl JPYIUX TMpHU aHAIU3€ PE3YyJIbTATOB
JIEATCIILHOCTH,

IPUHUMATH ce0sl, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA,;

OpUHUMATh MOTHBBI M apryMEHThl JIpyTMX T@pPU aHalu3e pPe3yJbTaToB
JIEATCIILHOCTH,

PU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIUOKHU.

B mponecce AOCTMXKEHUS] JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHSI MPOrpPaMMBbl IO
busuke 8 YpOBHS ~ CpeIHEro  o0miero oOpa3oBaHus y  oOydYaromuxcs
COBEPILICHCTBYETCS SMOIMOHAILHBIN WHTEJICKT, MpeoIaramn
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHMs, BKJIOYAIOIIET0 CIIOCOOHOCTh ITOHMMAaTh CBOE 3MOIIMOHAJIBHOE
COCTOSIHME, BHJCTh HAIPABJICHHUS Pa3BUTHUS COOCTBEHHOW SMOIIMOHAIBHOW Cdephl,
OBITh YBEPECHHBIM B ceO€;

CaMOpETyJIUPOBAaHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32  CBOE  TIOBEJEHHME, CIIOCOOHOCTh  aJalTUPOBATHCS K
AMOIIMOHAIBLHBIM U3MEHECHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY,

BHYTPEHHEW MOTHBAIlMM, BKJIIOYAIOMIECH CTPEMJICHUE K JAOCTHXKEHHUIO IEIU U
yCIiexXy, ONTHUMHU3M, HWHUIIMATUBHOCTb, YMEHHUE JIEMCTBOBaTh HCXOJsi W3 CBOMX
BO3MO’KHOCTEM,

SMITaTHH, BKIIOYAIOIIEH CIIOCOOHOCTh ITOHMMAThL SMOI[MOHAJIBHOE COCTOSHUE
JIPYTUX, YIUTHIBATh €r0 MPHU OCYIICCTBICHUH OOIICHUS, CIOCOOHOCTh K COYYBCTBUIO U
CONEPEKMBAHHUIO;

COITMAIBHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATHh OTHOIIECHUS C
JIPYTUMH JIIOABbMH, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3peniath KOHGIUKTHIL.

MHNPEJMETHBIE PE3YJIBTATDI
K kxonmy obyuenus B 10 kjacce mpeameTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha TMpUMEpax poidb U MecTOo (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPA, B PA3BUTUM COBPEMEHHOM TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JI€ATETbHOCTH JIOJIEH;

YYUTHIBATh  TPAHUIBI TMPUMEHEHUS HW3YYCHHBIX  (PU3WUYECKHX  MOJIEJICH:
MarepuagbHas TOYKA, HWHEpLHAJIbHAs CUCTEeMa OTCY€Ta, aOCOJIOTHO TBEPIOE TEJIO,
WJICAIBHBIN Ta3, MOJEIM CTPOCHUSA Ta30B, XUJAKOCTEW W TBEPABIX TEJN, TOUYCUHBIN
ANEKTPUUYECKUH 3aps]l PU pelIeHUN PU3NUECKUX 3a]1ay;

pacro3HaBaTh (u3nyeckue siBiieHUs (Mporecchl) U OOBACHATH MX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOEHHUS BEIIECTBA H
AJEKTPOJUHAMUKHA. PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJUHENHOE JBUXECHHUE,



CBOOOJHOE NaJECHHUE TeJ, JABM)KCHHE MO OKPYXHOCTH, MHEPLHMS, B3aUMOJEHUCTBHUE Tell,
muddy3us, OpOyHOBCKOE JBUKEHUE, CTPOCHHUE KUIAKOCTEN U TBEPIBIX TeJ, U3BMEHEHUE
00béMa Ten mNpH HarpeBaHWU (OXJIAXJIECHUH), TEIUIOBOC pPAaBHOBECHE, HCIIAPCHUE,
KOHJEHCAlusl, IUIaBJCHHWE, KpHUCTAJUIM3alus, KUIEHUE, BIAXKHOCTh BO31yXa,
MOBBIILICHUE JABJIEHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKIY
napamMeTpaMH COCTOSIHUSI ra3a B M30IpOleccax, AJIEKTpU3alus Tel, B3aUMOJEHCTBUE
3aps0B,;

OMHUCHIBATh MEXAHWYECKOE JBIDKCHHE, WCIHOJIb3ysl (U3UYECKUE BEIUYUHBIL
KOOpJMHATa, MyTh, MEepeMEIIeHIe, CKOPOCTh, YCKOPEHUE, Macca Tela, CHIla, UMITYJIbC
Tena, KUHETUYECKas DHEprus, MOTEHIHAJbHAsI JHEpPrus, MexaHudeckas pabora,
MEeXaHW4YecKasi MOITHOCTh; MPU OMHUCAHUHM MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHHWS U EIAUHUIIBI, HaXOAUTh (QOPMYIJIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMH BETUIMHAMU;

OMHCHIBATh U3YUYEHHBIE TEIJIOBBIC CBOMCTBA TEJ U TEIJIOBBIC SBJICHUS, UCIIOJIB3YS
dbu3nYecKre BETUYUHBI. TaBJICHUE ra3a, TEeMIIepaTypa, CpeIHssl KHHETUYECKash SHEPTrus
Xa0TUYECKOTO JIBIJKEHMSI MOJIEKYJ, CpEJIHEKBaJpaTHU4Has CKOPOCTb MOJEKY,
KOJIMYECTBO TEIUIOThI, BHYTPEHHAS SHEprus, pabdora ra3a, K0d(QQUIMEHT MOJIE3HOTO
JEHCTBUSL TEIUIOBOTO JABUTATENS; MPU OMUCAHUM MPaBUIBLHO TPAKTOBATh (HU3MUECKUMN
CMBICIT MCTIOJIb3YEMBIX BEJIMYWH, UX OOO3HAUEHUS M €AMHUIIbI, HAXOAUTH (OPMYIIHI,
CBSI3BIBAIONINE JAHHYIO PU3NYECKYIO BEIMUYMHY C IPYTUMH BEJIMYMHAM,

ONKUCHIBATh M3YUYEHHBIE AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U AIIEKTPUUYECKHUE
siBlicHUs  (TIPOLIECCHI), MCIOJB3YSl (PU3UYECKHE BEIMYMHBI. SJICKTPUYCCKHUN 3apsi,
ANEKTPUYECKOE MOJIe, HAMPSHKEHHOCTD MOJIsSI, MOTEHIMAJ, Pa3HOCTh MOTEHIMAIIOB; TIPU
ONMHMCAHUM TIPABUIBHO TPAKTOBaTh (DM3MUECKUN CMBICT HMCIOJIB3YEMbIX BEIWYUH, HUX
0003HAaYEHUSI U €IMHUIIbI, YKA3bIBaTh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO (U3HUUYECKYIO
BEJIMYUHY C APYTUMU BEJIMYUHAMU,

aHANMM3UPOBATh (U3UYECKUE TMPOIECChl W SABJICHUS, HCTHONB3YS (U3HUECKHUE
3aKOHbl W TIPUHIMIBI. 3aKOH BceMupHoro Tarotenus, |, Il u Il 3akonsr HproToHa,
3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEpPruH, 3aKOH COXPAHEHHUs MMITYJIbCa, MPUHLIMI
CYyHEepHo3ulMHU CWJI, NPUHIUI PpPaBHONPABUS HWHEPUHUAIBHBIX CHUCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETHYECKYI0 TEOPUIO CTPOEHHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpeHEell KUHETUYECKOW HSHEPruM TEIJIOBOTO JIBXKEHUSI MOJIEKYJ C aOCOJIFOTHOM
TEMIIEpaTypoil, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUS JJIEKTPUUYECKOTO
3apsna, 3akoH KylioHa, Ipu 3TOM pa3inudvarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKEHUE U YCIOBHS (TpaHUIlbl, 001aCTH) TPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE MPUHIUIBI JIEUCTBUSA MAIUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3zinyaTh YCJIOBUS KX OE30MAaCHOr0 KCIOJIb30BaHUS B TMOBCEIHEBHOU
KU3HH,



BBITIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEIOBaHUIO0 (PU3UYECKUX SIBICHUM U MIPOIIECCOB
C HCHOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUM, MpU 3TOM (HOPMYJIUPOBATH
npoOiieMy/3aady W THIIOTE3y Yy4eOHOro HKCIEPHMEHTa, COOMpaTh YCTaHOBKY W3
MIPEJIOKEHHOT0 000PYI0BaHUS, TPOBOJIUTH OMBIT U (HOPMYJIUPOBATH BHIBO/IHI;

OCYILIECTBIISIT MPSIMbIe U KOCBEHHBIC U3MEPEHUST PU3MUECKUX BEITUYUH, IPU 3TOM
BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 H3MEPEHUS M UCIOJIb30BaTh HU3BECTHBIE METOIbI
OLICHKU ITOI'PENIHOCTEN U3MEPEHNI,

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (PU3NYECKUMU BEIMYMHAMU C UCIIOJIb30BAHUEM
NPSIMBIX U3MEPEHUMN, TPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YIbTAThI
MOJIYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BUJAC TaOIHI] U TpaduKoB, IeIaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHNUS;

cobmoaTh mpaBuiaa 0O€30MacHOTO TpyJa MpU MNPOBEACHUU HCCIEIOBaHUN B
paMkKax yd4eOHOro OSKCIIEpUMEHTa, Y4YeOHO-HUCCIEIOBATEIbCKOM U MPOCKTHOMN
NESATeIbHOCTH C HCIIOJIb30BaHUEM HW3MEPUTEIBHBIX YCTPONCTB W J1a0OpaTOpPHOTO
o0opy1oBaHUS;

pemaTh pacu€THBIC 3a/1aud C SIBHO 3aJaHHON (DU3UYECKOU MOCIBIO, UCIIONb3Ys
¢bu3nyeckre 3aKOHBI M MPUHIMIBI, HA OCHOBE aHajdW3a YCJIOBHS 3aJlaud BBIOUpATH
(Gu3nUecKyl0 MOJieNb, BBIACIATh (PU3NYECKHE BEIMYUHBI U (DOPMYJIIbI, HEOOXOIUMBIE
Ui €€ pellIeHUs,, MPOBOAUTH pPACUYETBl U OLEHUBATH PEATBHOCTHh IOJIYYEHHOTO
3HauYeHUs (PU3NYECKOIN BEITUUYUHBI;

pemaTh KauyeCTBEHHbIE 3aJa4yd. BBICTPAaUBATh JIOTHUYECKH HEMPOTUBOPEUHBYIO
LEMOYKY pAacCy X IEHUW C OMNOpOHM Ha U3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh MPU PEIICHUH YYEeOHBIX 3a/lad COBPEMEHHbIE WH(GOPMAIIMOHHBIC
TEXHOJIOTUU JJIS TIOWUCKA, CTPYKTYPUPOBAaHHMS, HHTEPIPETALNU M TPEICTABICHUS
yqeOHOW W HAyYHO-TIONMYJIIPHOW HWH(OpMAamuu, TMOJYYeHHOM U3  Pa3InYHBIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTydaeMyto HH()OPMAIIHIO;

NPUBOJIUTH MPUMEPHI BKIAJa POCCHICKUX W 3apyOEeKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAayKH, OOBICHEHHE MPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHWS MO (PU3WKE B TOBCEIHEBHOW >KU3HU IS
oOecrieueHusi 0€30MACHOCTH TIpH OOpameHud ¢ MpudopaMu H TEXHUYSCKUMU
YCTpOMCTBAMHM, JUIsl COXPAaHEHHUs 3J0pPOBbSl M COONIOAEHUS HOPM SKOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJIE;

pabotath B TIpynmne ¢ BBIINOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX  POJIEH,
IJIAaHUPOBaTh pabOTy TPYIIbl, PAUOHAIBHO paACHpEeNessiTh OO0S3aHHOCTH U
[JIAHUPOBATh JIEATENIbHOCTh B HECTAHAAPTHBIX CUTYyallusX, aJCKBaTHO OLICHUBATH
BKJIaJ] KQXXJIOTO U3 YYACTHUKOB T'PYIINbI B PEIICHUE PaCCMAaTPUBAEMOUN MPOOIEMBI.



K xonmy oOyuenuss B 11 kjacce mpeaMeTHbie pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM!

JEMOHCTPUPOBATh Ha IMpPUMEpax pojib U MECTO (PU3NKA B (POPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPA, B pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B TMPAKTUYECKOU MAEATEIBHOCTH JIOAECH, LEIOCTHOCTh W E€IUHCTBO
(u3nUecKol KapTUHBI MUDA;

YUYUTBIBaTh TPAHULIBI MPUMEHEHHUS M3YUYCHHBIX (PU3MYECKUX MOJEINICH. TOUCUHBIN
AJIEKTPUYECKUH 3apsiji, Tyd CBETA, TOUEYHBbI UCTOYHUK CBETA, sIAEpPHAs MOJIENb aTOMA,
HYKJIOHHAsi MOJIeJIb AaTOMHOTO sIIpa MPpHU pelieHnu GU3nyecKux 3aaad,

pacrno3HaBath ¢usnuyeckue sBieHus (Mporiecchl) U OOBACHATH MX HAa OCHOBE
3aKOHOB DJIEKTPOJWHAMHUKA M KBAHTOBOW (U3UKU: DJICKTPUYECKAs] MPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XHMMHUUYECKOEC, MAarHUTHOC JCHCTBHSA TOKa, B3aMMOJCHCTBHEC
MAarHMTOB, SJICKTPOMArHUTHasE MHIYKIUS, A€HCTBUE MAarHUTHOTO TOJI HAa TPOBOJHUK C
TOKOM W JABWXKYIIMHCSA  3apsiji, dSJEKTPOMarHUTHbIC KOJeOaHWs U  BOJIHBI,
IPSMOJIMHEHHOE PacTpOCTPaHEHUE CBETa, OTPAKECHUE, MpeoMiIeHUe, HHTEphepeHIIns,
mudpakiys U MOJspU3alus CBeTa, JUCTHEpCHsl cBeTa, (porolrnexkrpudyeckuii dpdext
(boToaddekr), cBeTOBOE maBlicHHWE, BO3HUKHOBCHHE JIMHEHYATOrO CIIEKTpa aToMa
BOJIOPO/Ia, €CTECTBEHHAs! U UCKYCCTBEHHAs! PaIUOAKTUBHOCTD;

ONHKCHIBATh H3YYCHHBIC CBOWCTBA BellecTBa (DJACKTPUUYECKHUE, MAarHUTHBIE,
ONTUYECKHUE, DIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEI) M DJIEKTPOMArHUTHBIE
siBiieHUs (MPOLIECChI), UCIOIB3YS (PU3NUYCCKUE BEJIMYUHBL. AJIEKTPUUCCKUI 3apsi, CUiia
TOKa, OJJICKTPUYECKOE HAINpsDKEHUE, DJICKTPUUYECKOE COINPOTHUBIICHUE, Pa3HOCTH
MOTCHITMAIOB, JJICKTPOJBHKYINAs CHIa, paboTa TOKA, WHIYKIHMS MAarHUTHOTO IIOJI,
cuna Amnepa, cuia JlopeHna, UHAYKTUBHOCTh KATYIIKH, YHEPIrUsl 3JIEKTPUYECKOTO U
MarHUTHOTO TIOJIEH, TTepHOo ] U YacToTa KojieOaHWM B KOJIeOaTeIbHOM KOHTYpE, 3apsl U
CHUja TOKa B TIPOIECCE TapMOHHWYECKUX JJICKTPOMArHUTHBIX KojieOaHui, (poxycHoe
pacCTOSsHUE W ONTHYECKass CWJIA JIMH3bI, MPH ONHCAHUW NPABUIBHO TPAKTOBATH
(bU3UYECKHUI CMBIC MCTIOJIb3yEMbIX BEJIMUMH, UX 0003HAYCHUS W CAMHUIIBI, YKA3bIBATh
(hopMyIIbI, CBS3BIBAIOIINE JAHHYIO (DU3NUECKYIO BEIMYUHY C APYTUMHU BEITMYHHAMU,;

OTHCBHIBATh U3YUYEHHBIE KBAHTOBBIC SBJICHUS U MPOIECCHI, HCTIONb3Yys (PU3HUECKUC
BEJIMYMHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJWHA BOJIHBI W 4YacTOTa CBETA,
SHEPTHS U UMITYJIbC (POTOHA, MEPHOJI MOJypacaaa, SHEPTUsl CBSA3H aTOMHBIX SIep, IPU
OMMCAaHWN TPABHJIBHO TPAKTOBaTh (PU3UYCCKHH CMBICI HCITOIB3YEMBIX BEIUYWH, UX
0003HAYCHUS W CAMHUIILI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3HUYECCKYIO
BEJIMYMHY C IPYTUMH BEIUYMHAMH, BBIYUCIISATH 3HAaUCHUE (DU3NICCKON BEITUIMHBI,

aHaIU3UPOBATh (PU3UUYECKHUE TMPOLECCHl M SIBJICHMS, HCIOIB3YS (U3NUECKHe
3aKOHBI W MPUHLMIBL 3akOH OMa, 3aKOHBI MOCJEIOBATEIIBHOIO W MNapajljiebHOTO
COCIMHEHMUSI TPOBOJHUKOB, 3akoH JDkoyns—JIeHrla, 3akoH 3JIEKTPOMAarHUTHOU
WHAYKIMHY, 3aKOH TPSMOJIMHEITHOIO PacIpOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHUS CBETA,



3aKOHBI TMPEJIOMIIEHHS CBETa, ypaBHEeHUE OWHITEeHHa i (oTodPdekra, 3aKOH
COXpaHEHUs HJHEPrud, 3aKOH COXpaHEHWs HUMIIyJIbCa, 3aKOH  COXpaHEHUs
ANEKTPUUECKOTO 3apsja, 3aKOH COXPAaHEHUsI MacCOBOI'0 YMCIIa, MOCTYJaThl bopa, 3akoH
PaAMOAKTUBHOTO pacmlajaa, MpHU 3TOM pa3jinyaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA,
€ro MaTeMaTH4YeCKOe BBIPAKEHUE U yCI0BUs (TPaHHUIIbI, 00JIACTH) TPUMEHUMOCTH;

ONpEENITh HANpPaBICHUE BEKTOpPAa MHAYKIIMM MArHUTHOrO MOJS MPOBOJHHUKA C
TOKOM, CUJibl AMriepa u cuiibl Jlopenua;

CTPOUTh M OMHUCHIBATH M300pa)k€HUE, CO3AaBaeMO€ IUIOCKHM 3€pKajioM, TOHKOH
JIMH3O0M;

BBITIOJIHATH SKCIIEPUMEHTHI 110 UCCIET0BAHUIO (PU3NYECKUX SBJICHUM U MPOLECCOB
C HCIOJIb30BAaHUEM MPAMBIX W KOCBEHHBIX HM3MEPEHUU: MpU 3TOM (opMyIupoBaTh
npoOsieMy/3agadyy ¥ THIOTE3y Y4YeOHOrO OSKCIIEPHUMEHTa, COOMpaTh YCTAHOBKY W3
IPEJI0KEHHOTO 000PYI0BaHUS, TPOBOJUTE OMBIT U (POPMYIUPOBATH BHIBOIBI;

OCYUIECTBIISThH MPSIMbIE M KOCBEHHBbIE U3MEPEHUS (PU3NUYECKUX BEITUYUH, TIPU 3TOM
BBIOMpATh ONTUMANbHBIA CIMOCO0 HM3MEPEHHs U HCIOJb30BaTh HM3BECTHBIE METOJbI
OLICHKH ITOIPENIHOCTEN U3MEPEHNI,

UCCJIeIOBAaTh 3aBHUCHUMOCTH (PU3UUYECKUX BEJIMYMH C HCIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUN: TMpPU OTOM KOHCTPYUPOBATh YCTAHOBKY, (HUKCHpPOBATH pPE3yJbTAThI
MOJTyYeHHON 3aBUCUMOCTH (DU3WYECKUX BETUYMH B BUE TaOMUIl U rpadUKOB, JENaTh
BBIBOJIBI 10 PE3YJIbTATAM UCCIIEAOBAHNUSA;

coOmroaTh mpaBuiia 0€30MacHOro TpyJa MpU TPOBEIECHUU HCCIEIOBAaHUN B
paMKax y4eOHOro OJKCIEpPUMEHTa, Yy4eOHO-HMCCIEAOBATENbCKOW M MPOCKTHOU
NESTENHHOCTH C HCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOHCTB UM J1aOOPaTOPHOTO
o0opy1oBaHUS;

pemath pacu€THbIE 3a7a4d C SABHO 3aJaHHON (PU3NYECKON MOJENBIO, UCIIOIb3YS
¢usznueckre 3aKOHbI M TPUHIIMIIBI, HA OCHOBE aHalu3a YCJIOBHS 3aJayd BbIOMpATh
bu3nUecKyto MOJeNb, BBACIATh (PU3NUYECKUE BEIMYMHBI U (POPMYITBI, HEOOXOIUMBIE
Uil €€ pelleHus, NPOBOAUTh pPacd€Tbl M OLEHUBATHh PEATBHOCTh MOJYYEHHOIO
3HauYeHUs (PU3NIECKOIN BEITUUHUHBI;

pemaTh KauyeCTBEHHBbIE 3aJayd. BBICTPAUBATh JIOTMUYECKH HEMPOTUBOPEUHBYIO
LENOYKY pacCyXJE€HH C OINOpOd Ha H3YyYCHHBIE 3AaKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBJICHUS;

UCTOJIb30BaTh MPHU PEIICHWH Y4YeOHBIX 3aJad COBPEMEHHBbIE WH(OPMaIMOHHBIC
TEXHOJIOTUU JJId TIOWCKA, CTPYKTYPUPOBAHMS, HMHTEPIPETALMU U MPEACTABICHUS
y4eOHOM W HAYYHO-TIOMYJSPHOW WH(POpPMANMM, TOJYYEHHOW U3  Pa3IHIHBIX
HMCTOYHUKOB, KPUTUUYECKH aHAIM3UPOBATH MOTy4aeMyro HH(popMaIuio;

OOBSICHSITh MPUHLMUIBI JEUCTBUS MAIUH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pasnuyarh yCiI0BHUS UX 0€30MIaCHOTO UCIIOJIb30BAaHUS B IOBCEHEBHOM KHU3HU;



NPUBOJUTH TPUMEPHI BKJIaJa POCCHUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE TPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKHU
U TEXHOJIOTUH;

UCTIOJIh30BaTh TECOPETHUYECKHE 3HAHUS MO (DHU3WKE B TMOBCEIHEBHOW >KU3HH IS
oOecrieyeHus: 0€30MACHOCTH TpU OOpallleHUH ¢ MNpubopaMu M TEXHUYECKUMU
yCTPOWCTBAMH, JUISI COXPAHEHHUS 3IOPOBbS U COOMIOJCHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPELE;

paboTath B TpymOme C BBHINOJHEHHEM pPa3IMYHBIX COIHUANBHBIX POJIEH,
IUIAaHUPOBaTh paboOTy TPYyMNbl, pPAIHOHATBHO pacHpeleNiarTh OOS3aHHOCTH U
IUIAHUPOBATh JAESITEIbHOCTh B HECTAHIAPTHBIX CHUTYallUsAX, aJeKBAaTHO OIICHUBAThH
BKJIQ/I KQKIOTO U3 YYACTHUKOB I'PYTIBI B PEIICHNUE PacCMaTPUBACMOMN TIPOOIEMBI.
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