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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIMpaBieHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHblI MHupa oOyyawomuxcs 10-11 kmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
noaxonaa. Ilporpamma mo ¢usuke coorBercTBYyeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METalpeMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrUd MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC 1ENM M3Yy4eHHs (PU3MKUM HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBIE,
MeTarpeIMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKu Ha 6a30BOM YPOBHE, B

TOM YHKCJIE PEeIMETHbIE pe3yIbTaThl [0 ToJaM 00y4eHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

du3rka Kak Hayka o HauOolsiee OOIIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KayecTBe yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUN 00 okpyskaromem Mupe. lLIkonpHBIN Kype GU3HKHA — CHCTEMOOOPa3y IO
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
buzmdeckoir reorpadueri u  acTtpoHommeil. Mcmonb3oBaHWE U AKTUBHOE
npuMeHeHrue  (U3MYECKUX 3HAHUW  ONpEeNeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIYYEHUsS HOBBIX MATEpUANIOB C 3aJaHHBIMU CBOMCTBAMHU WM JPYTHUX.
W3yuyeHue (QU3MKU BHOCUT OCHOBHOM BKJaa B (POPMHpPOBaHHE E€CTECTBEHHO-
HAyYHOW KapTHUHBI MUpa OOydarmuxcs, B (HOpPMHPOBAHWE YMEHHH NPUMEHSTH
HAyYHBIN METO/]I TO3HAHUS NP BHITIOJTHEHUH UMH YI€OHBIX NCCIICTOBAHMIA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Iero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISETCS JOTUYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIOYAECT KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.

Hoes cenepanuszayuu. B cOOTBETCTBUM € HEW Marepualnl Kypca (U3UKHU
o0beUHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBisercs



dbopMupoBaHue MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUHU, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. BEE peanuzanus TpeAnojaraeT HUCIOIb30BaAHUE
TYMaHUTApPHOTO MOTEHIHAIa (PU3NUYECKONM HAayKH, OCMBICICHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHMYECKUX MPUIIOKCHUN
M3y4YEHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHBI C Pa3BUTUEM TEXHUKU U TEXHOJIOTHM, a TakKe OOCYKIEHUS
npo0JieM paloOHAIBHOTO MPUPOONOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

Crep:KHEBBIMHM DJIEMEHTaMHM Kypca (U3UKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBISOTCA (U3HUeckue Teopuu ((PopMUpPOBaHUE MPEACTABICHHUHA O
CTPYKTYyp€ MOCTpOeHUs (Pu3nueckoil Teopuu, poiu GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TNPEJACTABICHUSAX O TMPUPOAE, TpaHHUIAX
NPUMEHUMOCTH TEOPUM, JUIS ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHuCTEeMHO-/IeSTEILHOCTHBIN TOAX0 B Kypce (PU3MKK peanu3yeTcs Mpexie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON JESITENIbHOCTH O00YyYaroluXCsl.
s Ga3oBoro ypoBHS Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMBbI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB M JIa0OpaTOPHBIX pPadoT,
KOTOpBIE B MporpamMMe Mo (u3uke OOBEAUHEHBI B OOIIMI CIHUCOK YYEHHYECKUX
NpakTHYeCKuX paldoT. BeiieneHrne B ykazaHHOM MepeyHe JabopaTOpHBIX padorT,
OPOBOAMMBIX JJIi KOHTPOJSI U OIICHKH, OCYIIECTBISECTCA yYaCTHUKAMHU
o0pa30oBaTeIbHOTO TIPOIECCa HUCXOJs U3 OCOOCHHOCTEW IJIaHUPOBAHUS W
ocHameHuss kaOmHera ¢usuku. Ilpm »dTomM obecrieunBaeTCs  OBJIAJICHHE
OoOy4YaromMUMHCS YMEHHUSIMH TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEIMYUH W TOCTAHOBKY OMBITOB IO IPOBEPKE
MPEIJIOKEHHBIX TUIIOTE3.

bonpioe BHUMaHUE YIENSETCS PEIICHUI0 PACUYETHBIX W KAYECTBEHHBIX
3amad. [Ipu 3TOM 111 pacu€THBIX 3ajlady MPUOPUTETOM SIBISIIOTCS 3a7a4d C SIBHO
3aJlaHHON (YU3UYECKON MOJIETIBIO, TTO3BOJISIOIINE MPUMEHSATh H3YUCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK W3 OJHOTO paszjena Kypca, TaKk U UHTETPUPYsS 3HAHUS U3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIIIOTCS 3aJaHUsl Ha
OOBsSICHEHHE TPOTEKaHWS (PU3MUECKHX SIBICHUHW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromwue BbIOOpa (U3MUECKOW MOMENH MJisi CHUTYyallud TPAKTHKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBuu ¢ TpeboBanusiMu PI'OC COO k wmaTepuaibHO-
TEXHUYECKOMY oOOecledyeHno ydeOHoro mporecca 0a30BBI ypOBEHb Kypca
(GU3MKH HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOJKEH U3y4aThCsl B YCIOBUAX
MpeAMETHOro KabuHeTa (PU3MKU WM B YCJIOBHSIX MHTETPUPOBAHHOIO KaOMHETa



MPEAMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOuHere (GU3MKH JOJKHO OBITh
HeoOXxoauMoe JiabopaTopHOe OOOpYJIOBaHWE [IJIsi BBIMOJHEHMS YKAa3aHHBIX B
nporpaMme o GU3UKe YUYEHUUECKUX MPAKTHUYECKUX PadOT M JAEMOHCTPAIMOHHOE
o0opyi0BaHUE.

JleMoHcTpanuoHHOE 0o0opyAoBaHue (GOPMHUPYETCS B  COOTBETCTBUU C
MPUHIUIIOM MUHHUMAQJIBHOM JOCTATOUHOCTHU UM  OOECIEYMBACT IOCTAHOBKY
MEPEUYUCIICHHBIX B TMporpaMme Mo (U3UKE KIIOYEBBIX JIEMOHCTpALMM st
WCCIIEIOBAHUSI  M3YYaeMBbIX  SIBJICHUH W  TPOLECCOB, OMIHUPUYECKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopaTtopHoe 00OpyJoBaHWE ISl YYEHUUYECKUX TMPAKTHYECKUX pabdoT
dbopmupyercsi B BUJe TEMAaTUYECKUX KOMIUICKTOB U OOECTIEUMBACTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX oOOydawmommxcs. TemMaThyeckue KOMILICKTHI
1a00paTopHOTO OOOPY/IOBAHMS JIOKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUHU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPHUTEIIFHBIX CUCTEM B BUJIE IUPPOBBIX JTa00OpaTOpHUi.

OCHOBHBIMH 1IEJIIMU U3yUeHUs GU3UKH B 0011IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HMHTEpPECA U CTPEMJICHUS OOYYAIOIIUXCA K HAy4YHOMY
U3YYCHHWIO TPUPOJIbI, PAa3BUTHC WX HMHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (OPMHUPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHe HAyYHOTO MHMPOBO33PEHUSI KaK pe3ysibTara H3y4YCHUS
OCHOB CTPOCHHMsI MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue yMmMeHUN OOBSICHATH SBJIEHUA C HCIOJIB30BAHUEM
bu3MUeCcKUX 3HAHUM U HaAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpeicTaBiICHUN O poiu (DU3UKMU [JIST PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkenue HTUX 1enel obecreunBaeTcsl PelieHneM CIeAyIOIUX 3a7ad B

Ipoliecce U3ydeHus Kypca GU3NKA Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus:

e TMPUOOPETEHHWE  CHUCTEMBI  3HaHMK 00  O0mUX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJTIOYAS MEXaHHUKY,
MOJICKYTSIDHYIO (DM3UKY, OJJIEKTPOAMHAMUKY, KBAaHTOBYIO (U3UKY W
AIEMEHTHI acTPODHU3UKH;

e (opmupoBaHne yMEHUN TPUMEHSTh TEOPETHYECCKUE 3HAHUSA  JUIS
oOBbsiCHeHHS (PU3WYECKUX SBJICHUH B TPHUPOAEC U Uil TNPUHATHA
MPAKTUYECKUX PEUICHUN B IOBCEHEBHOM KU3HU,

e OCBOCHHME CHOCOOOB pELICHUS PA3TUYHBIX 3aJa4 C SIBHO 3aJaHHOM
dusnueckolr MoOMENbI0, 3a/ad, MOAPa3yMEBAIONIUX CaMOCTOSITEIIBHOE
co3anue Pu3MIecKor MOAeH, aJIeKBaTHOW YCIOBUSM 3a]1a4H;

e TOHWUMaHWE (U3NYECKUX OCHOB W MPHUHIIUIOB JEHCTBUS TEXHHUYECCKUX
YCTPOMCTB U TEXHOJIOTHYECKUX TIPOIECCOB, UX BIUSHUSA HA OKPY>KAIOIIYIO

cpeay,



e OBIAJCHHE METOJAaMHU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS M TMPOBEICHUS
¢u3nYecKuX IKCIEPUMEHTOB, aHaIN3a M WHTEpIpeTanud UHPOpMaIu,
OTIpe/IeTICHUS TOCTOBEPHOCTH MOJTYYCHHOT'O PE3yIbTaTa;

e CO3/IaHHE YCIIOBHUH JJIS Pa3BUTHs YMEHUH MPOEKTHO-HCCIEI0BATEIBCKOM,
TBOPYECKOMN JAEATEIILHOCTH.

Ha wu3yuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus oTBoaAuTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemerii B mporpamMme mo (¢GU3MKE TMepeueHb JTabOpaTOpHBIX U
NpaKTUYECKUX paboT SBISETCS pPEKOMEHIOBAaHHBIM, YUYUTENb JAENaeT BHIOOP
NPOBEACHHUS JIA0OPATOPHBIX pabOT W OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOI' 0 MO3HAHUS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcniepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIBl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnanoroBeile U UU(POBBIE H3IMEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmkeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKECHMUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)xeHue nepeMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOe IBIKeHHe. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBosmHeitHoe  aBmkeHue. [IBWKEHHE  MATEpUAIIBHOM  TOYKH IO
OKPYKHOCTH C IOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopocTtsb. [lepron u yacrota oOpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JBH>)KEHUE CHAPSAJIOB, LICMIHBIE U PEMEHHBIE NEpEaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKHX XapaKTePHUCTHK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmronenne nBmkeHUs Tena, OPOIIEHHOTO TMOJ] yIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaJICHUS.

Hamnpagiienre ckopocTH Ipy ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii akcnepumenm, 1abopamopHsie pabomol



N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJBIO ONMPEICICHUS MTHOBEHHOM
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NOYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenne nBuxeHus tena, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmunes. Ilepsblii  3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuninun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHOU TOUkHU. TpeTuii 3akoH HproTOHA 1151 MatepranbHbIX TOUEK.

3akoH BcemupHOro TtaroreHus. Cuma Tspkectu. IlepBas kKocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoyibkeHus1, kaueHus ). Cuia tperus. Cyxoe
TpeHue. Cuiia TpeHUs CKOIBKEHUS U cujia TpeHus nokos. KoadduiueHnt tpenus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJa B )KUIKOCTH WM Ta3e.

[TocTtynaTensHOE U BpamaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO TEa.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHUE: MOALINUITHUKH,
IBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Ilemoncmpayuu

SIBneHre UHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOMIUX TEN.

Bropoit 3akon HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabsl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuenue nBmkeHus Opycka 1Mo HaKJIOHHOU MIIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIUX B MPYKHUHE U
pe3uHOBOM 00pas3Iiie, OT uXx AehOopMaIiuH.

UccnenoBanne ycinoBUii pPaBHOBECHS TBEPAOrO TeEJd, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbe MatepuanbHOM TOYKM (Teja), CHUCTEMbl MaTEepPHAIbHBIX TOYEK.
NMnynbsC cuibl M M3MEHEHUE HMITYJIbCAa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeaktrBHOE IBHMXKEHUE.



Pabota cunbl. MOITHOCTD CHJIBL.

Kunernueckass sHeprusi MaTepHaJbHOM TOukH. Teopema 00 HW3MEHEHHH
KUHETUYECKOU YHEPIUU.

[HoTenuuanbHas SHEPIusl. [TorenunanbHas SHEPTHUS yHIpyro
nedhopMHpoBaHHON  TpykuHbl.  [loTeHlManbHass  3Heprusi Tena  BOJIU3H
ITOBEPXHOCTH 3€MJIH.

[loTeHuuanbHple U HeNmoTeHUMaldbHble  cuibl.  CBs3p  paboOThHI
HEMOTEHIMAJIBHBIX CHUJI C HM3MEHEHHEM MEXaHMYECKOW HSHEPruu CUCTEMBI TeI.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUU.

VYnpyrue u Heynpyrvue CTOJIKHOBEHUSI.

TexHuuyeckre yCTpONCTBa M TMPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
NPYXUHHBIM MUCTONET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTBHOE IBUKEHUE.

[lepexoa MOTEHIMATBEHON SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OIMHAKOBBIX
HUTSHBIX MAsTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEpPruu
TEJa Ha IPUMEPE PACTIKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MousiekyasipHasi pu3uKa 1 TEPMOAMHAMMKA

Tema 1. OcHosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkeHue. Juddys3usa. Xapakrep ABMKECHUS W
B3aMMOJICVICTBUSA YacTUI[ BemlecTBa. MoOJEnu CTPOEHHS Ta30B, JKUIAKOCTEU U
TBEPBIX TNl M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesieil. Macca u
pasmepsbl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
[enbcus.

Mopgens  uneanpHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpHH HACAIBHOTO raza. AOCONIOTHas TeMmIlepaTypa Kak Mepa
CpElIHEM KWHETMYECKOW SHEPruy TEIUJIOBOrO JABMXKEHHS dYacTull raza. l[llkama
temiiepatyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Knamneipona.
3akoHn JlanbToHa. M30mporecchl B UI€aIbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. [paduueckoe TpencTaBIeHHE H30MPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME JHCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHHM.

OnbiThl 10 qU(Py3Un KUJIKOCTEH U Ta30B.



Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO
B3aUMOJICCTBUS.

Mojenb, WILTIOCTPUPYIOLIAs MPUPOAY NABICHHS ra3a HA CTEHKH COCY/IA.

OnbIThl, WITIOCTPUPYIOIINE YPaBHEHUWE COCTOSHHUS HJACAIBLHOIO Tasa,
M30MPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE HAa OCHOBE M3MEpPECHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

UccnenoBanne 3aBUCUMOCTH MEXKY IMapamMeTpaMu COCTOSHUS pa3pesKeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHamuyeckass cucteMa. BHYTpeHHsE dHEpPrusi TepMOJIUMHAMUYECKON
CUCTEMBI U CrIocOObI €€ u3MeHeHus. KonnuecTBo TermioTel U pabora. BHyTpeHHssI
SHEpPrus  OJHOATOMHOTO  MJAE€aJbHOro  rasa. Buuabsl  Temuonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIYUYCHHUE. Y JAeIbHasl TEIIOEMKOCTh BEILIECTBA.
KosndecTBo TemIOTHI pU TETUIONEPEIAYE.

[TonssiTue 06 amuabatHOM mporecce. I[lepBbIii 3aKOH TEPMOIUHAMUKHU.
[IpumeneHue mepBOro 3aKOHAa TEPMOJAWMHAMHKU K wu3omporieccaM. ['paduueckas
UHTepIpeTalus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeobpaTumMocTh mpoiieccoB B MPUPO/IE.

TennoBple  MammHbl.  [IpyHOUNBI ~ AEUCTBUA  TEIUIOBBIX  MAIIUH.
[IpeoGpa3oBanus HSHEpPruM B TEIUIOBBIX MaminHax. KoadduimeHt mnose3Horo
nevictBus TerioBod MammHbL. [lukn KapHo u ero kosd@uimeHT Mmojae3Horo
JEUCTBUS. DKOJIOTUYECKHE MPOOIEMBI TETNIOIHEPTETUKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBHUraTellb
BHYTPEHHETO CTOpaHUs, OBITOBON XOJOIUIBLHUK, KOHTUIIUOHED.

Jlemoncmpayuu

H3MmeHeHne BHYTpPEHHEW SHEPrUU Tejla MPH COBEPUICHUU pPaOOTHI: BHUIET
mpoOKku W3 OYTBUIKH TIOJ JCHCTBHEM CXKAaTOTO BO3/1yxXa, HarpeBanwe 3¢upa B
JATYHHOU TpyOKe myTEéM TpeHUs (BUACOAEMOHCTpAIus).

N3meHeHne BHYTpEeHHEN SHEPTHUH (TeMIIEpaTypbl) Tejla NpH TEeIIoNepeaye.

OneiT MO anuabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CTOpPaHUsl, pEaKTUBHOTO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnuie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[TapoobOpazoBanue u KoHaeHcanusa. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJIbHAsA BJIAXXHOCTh BO3Ayxa. HacelmeHHbli map. YpaenbHas TeIioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHUSI.



Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctaioB. JKuakne xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBineHne u
KpUcTajin3auus. ¥ aelbHas TeroTa miasieHus. Cyonumanms.

VYpaBHeHME TENI0BOrO OajaHca.

TexHuuyeckre ycCTpOHCTBA M MpPaKTUYECKOE IPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJOPUMETP, TEXHOJIOIMHU MOJIYYEHHUsS] COBPEMEHHBIX MaTEpHalIOB, B
TOM YHKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmionenre HarpeBaHus U MJIaBiIeHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpalus KpUCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3mepeHre 0THOCUTENHbHOM BIQKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa

OnekTpuzauust Ten. OJEKTpUYEeCKWi 3apsan. J(Ba BHIAa DIIEKTPUYECKHUX
3apsoB. [IpOBOAHUKM, AUAJIEKTPUKU W TOJYNPOBOJHUKU. 3aKOH COXPaHCHUS
ANEKTPUUYECKOTO 3apsa.

B3aumopericteue 3apsinoB. 3akoH Kynona. TodedHbIN 3JIEKTPUUECKUAN 3apsil.
Onektpuueckoe rmone. Hampssk€HHOCTh — 3iekTpuyeckoro moss.  [IpuHnmn
CYNEPHO3ULUH ANEKTPUYECKUX Tosieil. JIMHUKM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

Pabora cmnm  osmekrpocratmdeckoro  moisa.  Ilotenmuman.  PasHocThb
noTeHIUanoB. [IpOBONHMKM U AMDIIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpuyeckass IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MJIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOopA.

TexHuueckue yCTpPOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETpP, dSIEKTPOCTaTHYECKas 3allluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aniiapar, CTPYWUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpOoNCTBO M MIPUHIMUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TE.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOIHMKH B BIEKTPOCTATUYECKOM IOJIE.

DJNIeKTpOCTaTHYECKAs 3aIlluTa.

JIMAIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTHH, PACCTOSIHUS MEXAY HUMU U TUAJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



N3mepenue aneKkTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwtii 3nekmpudeckuit mok. Toxu é paznuynwix cpeoax

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSHHBIN TOK.

Hanpsixenne. 3akon OMa 11 ydacTka LETu.

DNEKTPUYECKOE CONMPOTUBJIEHUE. Y IEIBHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NApAILIEIBHOE, CMEIIAHHOE COEAMHEHNE MPOBOJHUKOB.

Pabora oanexkTpuueckoro Toka. 3akoH Jlxoyms—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DNEKTPOABWKYIASI CUJIa U BHYTPEHHEE COMNPOTUBICHHE HCTOYHHUKA TOKA.
3axon Oma /1715 TOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPIBIX  META/UIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOHUKH. CobGcTBeHHas u MpUMECHasI POBOAUMOCTD
noJryripoBoAHUKOB. CBoMicTBa P—N-niepexoaa. [lomynpoBoIHUKOBEIE TPUOOPHI.

DJIEKTpUYECKUM TOK B pacTBOpax M  paciuiaBax  dJIEKTPOJIMTOB.
DNEKTPOIUTHYECKAS AUCCOLMALNS. DIEKTPOIIN3.

DJIeKTpUUECKU TOK B Ta3zax. CaMOCTOSATENbHBIH M HECAMOCTOATEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: aMIIEpMETP,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKA, OJJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN TNO/, TaTbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUSL.

3aBUCUMOCTh CONPOTUBIIEHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOIIAM ITOIIEPEYHOr0 CEYEHUs U MaTepHUala.

CmemaHHOE COeIMHEHUE MPOBOAHUKOB.

[IpssMoe wu3MepeHue BIEKTPOIABMXKYIIEH cuibl. KopoTkoe 3aMbIkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa U NpOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenne 37eKTpOABHKYIIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Hab6monenne smekTpoaunsa.

Me:xknpeaMeTHbIe CBA3H



N3yuenue kypca ¢uszuku 6a3oBoro ypoBHsA B 10 Kilacce oCyHIECTBISIETCS C
yu€TOM COJEp)KATENbHBIX MEXIPEAMETHBIX CBSI3€d € KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nowsimus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4HOTO
MO3HAHMs: SIBJICHWE, HAy4YHbIH (hakT, rumoresa, (Qu3ndeckas BeIMUMHA, 3aKOH,
TEOpHsl, HAOIIOIEHNE, SIKCIIEPUMEHT, MOAEIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pemieHue CHUCTEMBI ypaBHEHHWH, JHWHEHHas QYHKIHS,
napabona, runepOosna, ux rpadukd U CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI M UX MPOCKIIMHA Ha OCH KOOPJMHAT, CJI0KEHHE BEKTOPOB.

buonozusn: Mexannyeckoe JBUKEHUE B JKMBOW mpupoje, Auddys3us, ocMmoc,
TETNIOOOMEH KHUBBIX OPTaHU3MOB (BUABI TEIUIONEpEavn, TEIJIOBOE PABHOBECHE),
DIIEKTPUYECKHE SBIICHUS B )KHBOU MIPHUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAST Macca, TEIUIOBBIE CBOWCTBAa TBEPIBIX TEIN, KUAKOCTEH H
ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJUTHYECKAsl IUCCOLMALNA,
raJibBaHUKA.

I'eoepagpus: Bna)xHOCTb BO3/lyXa, BETPbI, OapOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE IBUKEHHUI C HCIOJIb30BAaHHUEM MEXAHHU3MOB,
yu€T TpeHHs B TEXHHKE, MOJIIIUITHUKH, HCIIOJIb30BaHNE 3aKOHA COXpPaHCHWUS
UMIIyJbCca B TEXHHUKE (pakera, BOJAOMET W JpYyrue), ABUraTeslb BHYTPEHHETO
CrOpaHusi, napoBas TypOHHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJoOB, M
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYeCKas 3allMTa, 3a3eMJICHHE 3JIEKTPOnpuOOpoOB,
KCEPOKC, CTpYHHBI HPUHTED, AJIEKTPOHArpeBaTeIbHbIC npudopBHl,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, rabBaHHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Macnummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTtostHHblE ~ MarHWThl.  B3auMonaendcTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bekrtop MarHuTHOM wuHaykuuu. [IpuHnun cynepno3unuu
MarHuTHBIX noJyied. JInHMM MarHuTHOM WHAYKIMU. KapThHa JWHWUNA MarHUTHOMN
WHAYKIMH MOJISI IOCTOSTHHBIX MarHUTOB.

MarautHoe 107€ MPOBOAHHMKA C TOKOM. KapTuHa JHMHUHA WHIYKIUH
MarHuTHOTO TOJS JJIMHHOTO MNPSIMOTO IPOBOJHWKA W 3aMKHYTOI'O KOJIBIIEBOIO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Opctena. BzanmoaeicTBue npoBOHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ Moly/ib U HarnpaBiieHHe. JIBuKeHre 3apsyKeHHOW YaCTULIbI
B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl JlopeHa.



SIBiieHne  BJIEKTpOMAarHUTHOM UHAYKUMU. IloTOK BEkTOpa MarHUTHOMN
MHIAYKIMHU. OJIEKTPOABMKYIIAs CWJIA HWHAYKOUH. 3aKOH JJIEKTPOMAarHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnexkrpuueckoe mosie. ODJIEKTPOABUKYIIAs CUJIa WHIYKIUUA B
IIPOBOJHHUKE, IBUKYIIEMCS IIOCTYIIATEIBHO B OHOPOJHOM MAarHUTHOM IIOJI€.

ITpasuno Jlenua.

NHaykTuBHOCTE.  SIBIEHHME CaMOMHAYKUMH. OJIEKTPOABIKYIIAs CHIIA
CaMOUHAYKIIUH.

OHeprusi MArHUTHOTO MOJISL KATYIIKH C TOKOM.

DIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: II0CTOSIHHBIE
MAarHMThl, JJIEKTPOMArHUTBI, DJIEKTPOJABUrATENIb, YCKOPUTEIM DJIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS NEYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISI.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE PIEKTPOMATHUTHOU UHIAYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABIKYIIEH CUJIbI MHAYKIUU OT CKOPOCTH HU3MEHEHUS
MAarHMTHOTO IOTOKA.

SIBrieHne caMOUHIYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AelCTBUS IOCTOSIHHOIO MArHUTA HAa PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHYKIIAH.

Paznen 5. KosneOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHble KOJ1e0anus

Konebarenbnass  cuctema.  CBOOONIHBIE  MEXaHWYECKHE  KoeOaHMUS.
"apmonmnyeckue konebanus. [lepuon, wacrora, ammutyga u Qasza KoneOaHMIA.
[IpyxvHHBIN MasATHUK. MareMaTH4eCKUil MasiTHUK. YPAaBHEHHWE TapMOHHUYECKUX
kosnebanwmii. [IpeBparnieHne sHepruy NPy TAPMOHUYECKUX KOICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIC KOJIeOAaHWS B
UJCaTbHOM KOJIe0AaTEeIbHOM KOHTYpe. AHAIOTUS MEXIYy MEXaHUYECKUMH U
ANEeKTpOMarHuTHeIMU KojeOaHusamu. @dopmyna Tomcona. 3akoH CcoOXpaHEHHs
SHEPI'UM B UJEATBbHOM KOJe0aTEeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUSX. BBIHYKIEHHBIE MEXaHUYECKHE
KoJnebanus. Pezonanc. BeIHYK/I€HHbBIE 3JIEKTPOMArHUTHBIE KOJICOaAHUS.



Ilepemennslii  TOK. CHHYCOMIANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKA. AMIUIMTYJHOE M JCUCTBYIOIIEE 3HAYEHUE CHIIBI TOKAa M
HaIpPsHKCHMS.

Tpancdopmatop. [IpousBoacTBo, nepenadya U NOTPEOICHUE ANEKTPUUECKOU
DHEPIruM. DKOJOTMYECKUE PUCKU IIPU IMPOU3BOJCTBE JJIEKTpodHepruu. KynbTypa
WCIIOJIb30BAHUS AIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuyeckue yCTpOMCTBA M INPAKTHUYECKOE IIPUMEHEHHE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAAY.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoseOaTeabHOM CcUCTEMBbl (MPYXKUHHBIA WU
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

Ha6monenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSDKEHUS] OT BPEMEHH) IS
ANEKTPOMArHUTHBIX KOJICOaHMA.

Pe3sonanc mnpum mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne 3aBUCUMOCTU MEPUOAa MalbIX KoieOaHM Tpy3a Ha HUTH OT
IUTMHBI HUTH U Macchl Tpy3a.

HccnenoBaHne NEpeMEHHOTO TOKa B LEMM W3 TOCIEI0BATEIIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, ycCIOBHS pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusi W JUiMHAa BOJHBL. [lomepeuHble W MOPOJOJIBHBIE BOJIHBIL.
Nutepdepennus u qudpakius MEXaHHUIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3JIYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anektpomarautHoil BosnHe. CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTpaK€HUE, MPEJOMIICHUE, MoJsipu3anus, audpakuus,
uHTeppepeHuus. CKOpocTh INEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMOBI paguOCBI3H U TeneBuAeHus. Pannonokanms.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue ycTpoiicTBAa W MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHUKE W MEJUILIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-niedn.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTPAHEHUE MTONEPEYHBIX U TPOJOJIBHBIX BOJIH.



Konebiomeecs Te10 Kak HCTOYHUK 3BYKA.

HaGmronenne otpa)keHust U IpeioMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHnu u 1uppakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOH H
4acTOTOH KoJieOaHuH.

HccnenoBanne CBOWMCTB  DJIGKTPOMAarHUTHBIX  BOJIH: OTpa)KEHUE,
npesioMJIeHUe, Noaspu3anus, udpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacHpoOCTpaHEHUE CBETA B
ogHOpoaHOuU cpene. JIyu cBera. ToueuHbI HCTOYHHK CBETA.

Otpaxxenue cBeta. 3aKOHbI oTpaxeHus: cBeta. [locTpoeHue nzolOpaxkeHuil B
IUIOCKOM 3epKalie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomiienusi. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroja TOJHOTO
BHYTPEHHET'O OTPaKEHUS.

JHucniepcus cBeta. ClioxHBIN cocTaB O6emmoro cBera. L[BeT.

ColOuparomue u paccewBaromue JuH3bl. ToHKas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYEeCKas Cujia TOHKOW JMH3BL. [locTpoeHne n300pakeHHil B
coOMparIMX U paccerBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JaBa€MO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAKCUMYMOB W MHUHHUMYMOB B HWHTEP(EPEHIIMOHHOU
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpaxinmoHHas peméTka. YcCIoBHE HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne ycTpoWCTBA U NPAKTUUYECKOE TIPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTudeckue mpuOOpHI.

[TonHoe BHyTpeHHEE OTpaxkeHne. Mozienb CBETOBOAA.

NccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOIMIBIO IPU3MBI.

[Tonydyenue cekTpa ¢ TOMOIIBI0 TU(PPAKITHOHHON PEHIETKHY.



HaGmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOMCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeMATIBLHON TEOPUH OTHOCHTEJIbHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHLIMUI OTHOCUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIECHNE BPEMEHU U COKpalICHUE
JUTUHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHLIBIL.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (POTOHA ¢ €r0 YACTOTOM. DHEPrus
¥ UMITyJbC (POTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTerHa st Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeOGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne ycTpoiicTBA M MPAKTHUECKOE TNPUMEHEHHE: (OTOIIEMEHT,
dboTomaTunK, coiHeUHas O6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -4acTHII.
[Inanerapnas mogmens aroma. lloctynater bopa. M3nyuenume u mnormiomeHue
(GOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS SHEPrUd Ha Apyrou. Bumsl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Boausl ne bpoinsa. KopryckynsipHO-BOITHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.



Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3IyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
BnusiHue paaioakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacmaa. DNEKTPOHHBIM M TO3UTPOHHBINM Oera-pacman. [amma-
U3Jy4eHUe. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakunu. Jlenenue u cCUHTE3 A1€p.

Anepnswiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBBHI
AIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hr3ndeckoit KapTUHBI MUpa.

TexHuueckne ycTpolcTBa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CU€TynK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (poTorpadusim).

Pa3zznen 8. DiieMeHTHI ACTPOHOMUHM U ACTPOPU3IUKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3BéznmHoro Heba. Co3Besnusi, sipKU€ 3BE3JbI, IUIAHETHI, UX BHUIUMOE
JIBIDKCHHE.

ConHeynas cucteMa.

Connne. ComHeuHass akTUBHOCTb. McTounuk sHepruu CosiHIIA M 3BE3L.
3BE31bI, UX OCHOBHBIC XapaKTEPUCTUKHU. JluarpamMma «CHEKTPAJbHBIM KJIacCc —
CBETHMOCTE». 3BE31BI TJIABHOM IOCJEAOBATCIILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJIsi 3BE3]] TJIABHOM IMOCIEIOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE
3BE31. CoBpeMEHHbIC MPEJCTABICHUS O MPOUCXOXKJICHUU U 3Botonru CoJiHIa U
3BE311. DTaIbl )KU3HU 3BE3.

Muneunsiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktvku u kBazapsl. YEpHBIE ABIPHI B sApax
raJlaKTHK.



Bcenennas. Pacmiupenue Beenennoil. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus boisbioro B3peiBa. PenukToBoE U3aydeHUE.

Macmtabnas ctpykTypa Beenennoil. MeTaranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vyenuueckue nabnooernus

HaGmonenust HeBOOPY>KEHHBIM TJIA30M C HCIOIb30BAaHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH JJI ONpEAeNICHUs MOJ0XKEHUsI HEOECHBIX 00OBbEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianet, Mueunoro IlyTtu.

Oo6o0maromiee NOBTOPEHUE

Ponb Qu3ukm ©u acTpoHOMHMM B 3KOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3TUYECKOU chepax AesTENbHOCTH YEJIOBEKa, POJib U MECTO (PU3UKHU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpA, POJib PU3NUYECKON TEOpUH
B (GOpMHpPOBAaHUM TPEJCTAaBICHUNH O (U3MYECKOM KapTUHE MHUpPA, MECTO
bu3MUYecKor KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocyuiecTBIsIETCS C
y4€TOM COJIEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMHd MAaTeMaTHUKH,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, runores3a, (uU3MUecKass BEJIMYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: peUIEeHWE CHUCTEMbl yPABHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKIMU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIMM, TpU3HAKA TMOA00USI TPEYroJbHUKOB,
ompeiesIeHUE TUIONIAAU TUIOCKUX GUTyp U 00bEMA Tel.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUpPOAE, KoJjeOaTelbHbIe
JIIBUKECHUS B )KMBOW MPUPOJE, ONTUYECKUE SBJICHUS B )KMBOW NMPHUPOJIE, ACUCTBHE
pagualyy Ha )KUBbIE OPTAaHU3MBI.

Xumus: CTpPOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJN, MEXaHW3Mbl O00pa30BaHUS KPUCTAJUIMYECKONW PEIIETKH, CIEKTPaIbHBIHI
aHaJun3.

leoepaghusi:  marHUTHBIE TIONMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX PV,
doTochEMKA 3eMHOI TOBEPXHOCTH, MTPEACKA3AHUE 3EMIICTPSICCHHI.

Texnonozcua: JAHUM DJIEKTPONEpENad, TIEHEPATOp NEPEMEHHOIO TOKa,
AJEKTPOJBUTaTENb, WHIYKUHWOHHAS II€Yb, pajap, PaauONpPUEMHUK, TEJIEBU30D,
anTeHHa, tenedoH, CBYU-meub, NMPOCKIIMOHHBIA ammapar, BOJOKOHHAsS OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHNEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIC PE3YJbTATHI OCBOCHUS yueOHOro mnpeaMera «Ou3nKay JTOJKHBI
OoTpakaTb T'OTOBHOCTh M CIOCOOHOCTH OOYyYaromIMXCsl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIlEeCTBa, pacHIMpeHUe >KU3HEHHOTO
ONbITa M OMbITA JIETEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU I€SATEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMN 00YJAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUKCKOTO OOIIECTBA;

NPUHATHAE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX TYMAHUCTHYECKHX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHUE B3aUMOJIECTBOBATH C COLUUAIIBHBIMU MHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUHCKOM IPaK1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC pPeEIICHUS,
OPHUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTH4eCKOr0 BOCTIUTAHUSI:

3CTETHYECKOE OTHOIIEHNE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPYECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;

5) Tpy10BOr0 BOCIIUTAHUSI:

MHTEpEC K pa3iMuHbIM cdepaM MpoPecCUOHATBbHONU NEATeNbHOCTH, B TOM
YHCJie CBA3AHHBIM C (PU3UKON M TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIAHBI;



TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTU
(U3UKU Ha TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYILECTBIEHUE JEUCTBUN B OKPYKAIOIIEHU Cpelle HA OCHOBE
3HAHHU LEJIed YCTOWYNBOTO Pa3BUTHUSA YEIIOBEUECTBA,

paclIMpeHue OmbITa JEATEIBHOCTH JKOJOTUYECKOW HAIPABICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO (PU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUSL, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOM [EeATEIbHOCTH, T'OTOBHOCTH B IIPOLECCE
U3y4eHHs]  (UBMKU  OCYHIECTBISTH  NPOEKTHYIO U HCCJEJI0BATEIbCKYIO
NEeSTENbHOCTh MHIUBUYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE JeHCTBHSI
ba3oBble JiornyecKkue 1ecTBUA:
CaMOCTOATENLHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENeNsATh LEeNU JACSITeNIbHOCTH, 3a7aBaTh MapaMmMeTpbl M KPUTEPUU UX
JOCTHXKEHUS;
BBISBJISITh  3aKOHOMEPHOCTH M MPOTUBOPEYHMST B  paccMaTpHUBAEMBIX
(U3UYIECKUX SIBIICHUSX;
pa3pabaTbiBaTh IUTAH PEIICHUS MPOOJIEMBbl C y4€TOM aHajau3a MMEIOUTUXCS
MaTEpHUAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTH, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OLICHUBATh PUCKH TOCIEICTBHUI €SI TEIbHOCTH;
KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSIX PEAJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBaTe/bCKue AeCTBUSA !
BJIAJE€Th HAYYHOW TEPMHUHOJIOTHUEH, KIIIOUEBHIMU MOHATUSMH U METOJAMHU
buznuecKon HAyKu;
BJIAJI€Th HABBIKAMHU Y4€OHO-HCCIIE/IOBATEILCKON U MPOEKTHOM JEATEIbHOCTU
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pemIeHHs 3ajad (U3HUECKOTO CONEpKaHMsS, MPUMEHEHUIO0 Pa3InYHBIX
METOJI0B NTO3HAHMS;
BJIAJETh BUJAMH JIESITEIBHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UMHTEpIpeTald, NpeoOpa3oBaHUIO MU MPUMEHEHUIO B PA3JIUYHBIX Yy4eOHBIX
CUTyalusiX, B TOM YHUCJI€ P CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (PU3UKHU;



BBISIBJISITh PUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajaauy,
BBIIBUTATh TUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl JUIs JI0Ka3aTesIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MaApaMeTPbl U KPUTEPUH PEILICHUS;

AHAIM3UPOBATH TIOJYYEHHbIE B XOJAE PEIICHHUs 3aJadd  Pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa3oBaTeIbHOU
JEeSATENbHOCTH, B TOM YUCJE MPU U3YUYEHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh NPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HaHUs 1O (U3MKE B TPAKTUYECKYIO 0OJaCTh
KU3ZHEEATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33J1a4H, JIOMYCKAIOUIME abTEePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJIa/IeTh HaBBIKAMM MOJydeHUs HH(oOpManuu (U3NUECKOro COAEpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYILECTBIATh TOUCK, aHaJu3,
CUCTEMAaTH3alMI0 W MHTEpIpeTaluio UHGOPMAIMK PA3TUYHBIX BUIOB U (GOpM
NpEe/ICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OpPMAIINH;

UCIIOJIb30BaTh  CpeACTBA  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJOTUU B PEIIEHWH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3aIl[MOHHBIX
3aady Cc coOdrofeHueM TpeOOBaHUN JPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcOCOEpekeHHs, TMPABOBBIX U  ATUYECKUX  HOPM, HOPM
nH(OpPMaIIMOHHON 0€301MacCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COAEpX aHUS B PA3IMYHBIX (QopMmarax ¢
y4€TOM Ha3Ha4YeHHsI HH(GOPMAIIMH U 1IeTIEBOM ayJAUTOPUH, BEIOMpPAst ONTHUMAIIbHYIO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbI€e JeiiCTBHS:

OCYIIECTBJISITh  OOIIEHHE Ha YpoKax (U3UKK U BO BHE-YPOUHOU
NEATENbHOCTH,

pacrio3HaBaTh NPEANOCHIIKM  KOH(MJIUKTHBIX CHUTyalldd ©  CMSATYaTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh U MCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYATHLHON
paboTHI;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YICHA KOJUIEKTUBA;

IIPUHUMATh LE€IM COBMECTHOW  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,
pacrpenensiTh poju C Y4ETOM MHEHHMM YYacCTHUKOB, OOCYXIAaTh pe3yJbTaThl
COBMECTHOM paboThI;



OLICHMBATh KayeCTBO CBOET0 BKJAJa M KAXKIOTO Yy4YaCTHUKA KOMaHAbl B
o0 pe3yabTaT o pa3pabOTAHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHUBATh HJIEU C TMO3ULHUA HOBU3HBI,
OpPUTMHAIBHOCTHU, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYallUAX, IPOSBIATh TBOPUECTBO U BOOOpaKE€HUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JCATEIBLHOCTh B 00JlIacTU
(GU3MKH W aCTPOHOMHH, BBISABJIATH MPOOJEMBI, CTaBUTh W (HOPMYIHPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITEJTbHO COCTaBIIATh IUJIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBHITIOJHEHUS TPAKTHYECKON PabOThl ¢ YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPETOYTCHUH;

JIaBaTh OIICHKY HOBBIM CHUTYaIUsIM;

pacuIupsiTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTESHUIH;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Opath Ha ce0s
OTBETCTBEHHOCTH 32 PEIIICHHUE;

OIICHMBATh PUOOPETEHHBIHN OIIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIIMA B 00JacTu
(bM3UKH, TOCTOSTHHO TTOBHIIIATH CBOM 00Pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyaIlUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTD,
OIICHUBATh COOTBETCTBUE PE3yJbTATOB IIEIISIM;

BJIAJ€Th HABBIKAMHU  IIO3HABATEJIIbHOM  peduiekcuu Kak  OCO3HaHUS
COBEpIIACMbIX JICHCTBUA ¥ MBICIUTEIBHBIX MPOIECCOB, HMX pE3yJIbTaTOB U
OCHOBAHMU;

UCITOJIB30BaTh MPUEMBI pedIIeKCUU JIA OICHKHW CUTYaIllH, BEIOOpa BEPHOTO
peleHus;

YMETh OIICHUBAaTh PUCKH W CBOCBPEMCHHO NIPUHUMATH PEIICHUS IO HUX
CHIDKCHUIO;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX TPH aHAIW3E PE3yIbTaTOB
JeSITEIbHOCTH;

IPUHUMATH ceOs1, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTRBA,;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TPH aHAIW3e PE3yIbTaTOB
JeSTEIbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA ONTHOKH.

B mpomecce moCTHKEHUS JIMUHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPAMMBbI
mo (u3MKe IS YPOBHS CpEIHEro oOmero oOpa3oBaHUS Yy OOYyYarOIIUXCS
COBEPILICHCTBYETCS AMOITMOHATLHBIN UHTEJUICKT, MIPEIT0JIar Ao
c(hOpMUPOBAHHOCTb:



CaMOCO3HAHUS, BKIIOYAIOMIETO CIIOCOOHOCTh MOHMUMATh CBOE AMOLIMOHAIBHOE
COCTOSIHHE, BUCTH HAMpPaBICHUS Pa3BUTHSI COOCTBEHHON SMOITMOHAIBHOU CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUsSA, BKIIOYAIOMIETO CaMOKOHTPOIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTh aJamTUPOBATHCA K
YMOILIMOHAIEHBIM U3MEHEHHUSM U MPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTpeMIICHHE K JOCTH)KCHHUIO LIETH U
yCIiexy, ONTUMHU3M, HMHUIMATUBHOCTb, YMEHHE [IEHCTBOBATH HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

OMIATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSTHUE
APYTUX, YYUTBIBaTh €r0 TPU OCYIIECTBICHUHU OOINEHHUS, CIIOCOOHOCTh K
COYYBCTBHIO M COTICPEKMBAHUIO;

COLIMATBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHSI
C IPYTHUMH JIFOJIbMH, 3a00TUTHCSI, MPOSBIISATH HHTEPEC M pa3periaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuyenus B 10 Kjacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYYAFOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPUMEPAX POJb U MECTO (PU3UKK B (HOPMHUPOBAHHUH
COBPEMEHHOW Hay4YHOH KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH H
TEXHOJIOTUM, B IPAKTHYECKOH NIEATEITHPHOCTH JIFOJICH;

YYUTBIBATh TPAHUIBI TIPUMEHEHUS W3YYCHHBIX (QUINUCCKUX MOJCIICH:
MaTepualbHas TOYKa, MHEPIHAIbHAS CHUCTEMa OTCUéTa, aOCOIIOTHO TBEPAOE TETIO,
WJIeanbHBIA Ta3, MOJEIH CTPOSHUS Ta30B, )KHIKOCTEH M TBEPIBIX TEJ, TOYCUHBIH
IIEKTPUICCKUH 3apsi/] PU PEIICHUN PU3NICCKUX 3a]1aY;

pacro3HaBaTh (pu3ndecKkue sBICHUS (TPOIECCH) B OOBSICHATH X Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJSIPHO-KHHETUYECKOW TEOPUU CTPOCHHS BEIIESCTBA U
DJIGKTPOJIMHAMUKNA:  PaBHOMEPHOE H  PaBHOYCKOPEHHOE  MPSIMOJUHEHHOE
IBW)KCHUE, CBOOOJHOE TMAJCHWE TeJ, ABIKCHHE 110 OKPY)XHOCTH, HHEPIHS,
B3aumojericTere Teu, auddys3us, OpOyHOBCKOE NBIKEHUE, CTPOCHHUE KUIKOCTEH
¥ TBEPABIX TeIl, U3MEHEHUE 00bEMA TEJl TIPU HATPEBAHUH (OXJIAKIECHUH), TETLIOBOE
paBHOBECHE, WCMApeHUE, KOHJACHCAIWs, IUIABJICHUE, KPUCTAILTU3AINS, KUIICHUE,
BJIQYKHOCTH BO3/yXa, MOBBIIICHNUE JTAaBJICHUS Ta3a MPU €0 HArpEBaHUU B 3aKPHITOM
cocyle, CBS3b MEXKIy I[apaMeTpaMH COCTOSHUSI Ta3a B H30IpOleccax,
AIEKTPU3AITUS TN, B3aUMOJICHCTBHE 3aPsI0B;

OMHCHIBATh MEXAaHWYECKOE IBIDKCHHE, WCIONB3YS (DU3NYECKHUE BEITUYUHBI:
KOOpJIMHATa, MyTh, TNEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tena, CuJa,
UMITYJIBC TeJla, KUHETUYECKasi PHEPrusi, MOTCHIIMAJIbHAS YHEPIHs, MEXaHUIECKas
paboTa, MexXaHWYecKas MOIMHOCTh; TPHU ONMUCAHWUU TIPABHIBHO TPAKTOBATh
(Gu3HUECKHI CMBICT HCIOJIB3YEMBIX BEIMYWH, WX OOO3HAYCHHUS W CIUHUIIBI,
HaXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYUHY C JAPYTHMH
BEITMYMHAMU;



ONMKCHIBATh H3YUYEHHBIE TEIJIOBbIE CBOICTBA TENI M TEIUJIOBBIE SBIICHMUS,
UCIONIb3Yys (U3MYECKUE BEJIMYUHBI: JaBICHHE Ta3a, TeMmIepaTrypa, CpeaHss
KMHETUYECKAsl SHEPIHsl XaOTUYECKOIro JABUKEHUS MOJIEKYJ, CPEIHEKBaIpaTHUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEprusi, padora rasa,
KO3 (PUIMEHT TMOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENs; MPU OMHCAHUU
MPaBWIBHO TPAKTOBaTh (PUBMUECKUI CMBICT HCIOJIB3YEMbBIX BEJIMYUH, HX
000O3HaUeHUsT W EAWHMIBI, HaXOAUTh (OPMYJbl, CBA3BIBAIOUIME JIAHHYIO
(U3MUECKYIO BEIMYUHY C IPYTUMU BETUYUHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJICHUS (IIPOLECCHI), UCTIONB3Ys (PU3NYECKHE BETUUYHMHBI: AJIEKTPUUECKHUN 3apsij,
ANEKTPUUECKOE T0JIe, HAMPSHKEHHOCTh MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIMAJIOB;
OpU OINUCAHWU TPABUIBHO TPAKTOBATh (PUIMYECKUH CMBICT HCHOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHHUS W EJUHUIBI, YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (U3HYECKYIO BEJIMUUHY C IPYTUMH BEJIMYUHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TMPOIIECCHl U SIBJICHUS, UCIONB3Yys (pusmyeckue
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonst HeioToHa,
3aKOH COXpaHEHUs] MEXaHWYECKOW DHEPruH, 3aKOH COXPaHEHHUs HMITyJbCa,
NPUHIUI CYNIEPIIO3UIIMKA CWJI, TPUHIWIT PABHOMPABUS HHEPIHMAIBHBIX CUCTEM
oTcuéTa, MOJEKYJISIPHO-KMHETHUYECKYI0 TEOPHI0 CTPOEHHUS BEIEeCTBA, Ta30BbIe
3aKOHBI, CBSA3b CpeHEH KMHETHYECKOW SHEPIHH TEIJIOBOTO JBHXKCHHSI MOJIEKYJH C
a0COJIOTHOM TeMIiepaTypoil, MEePBBI 3aKOH TEPMOJIUHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, Npu STOM pa3iuyaTh CIOBECHYIO
(bOopMyIHpPOBKY 3aKOHA, €T0 MaTeMaTHUYECKOE BBIpaKEHHE M YCIOBHS (TpaHUIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC€ TPUHILMUIBI JCHCTBUS MalluH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh yCIOBUS MX O€30MAaCHOTO MCIOJB30BAHHS B
IMOBCEIHEBHOM »KU3HHU,

BBITIOJHATh OKCHEPUMEHTHl IO HCCICTOBAHUIO (PU3HUECKUX SBICHUN U
IPOIIECCOB C HCIOJIb30BAaHMEM TPSIMBIX U KOCBEHHBIX H3MEPEHHH, MpPU STOM
dbopmynupoBaTh mpodJeMy/3amady W TUMOTE3y Yy4eOHOTro 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 IMPENJIOKEHHOTO O0OpYyNOBaHUS, IPOBOAUTH OMNBIT U
(opMyIUpPOBaTH BHIBOJIBL;

OCYILIECTBJISATH MPsIMbIE U KOCBEHHbIE N3MEPEHUsI PU3NYECKUX BEIUYUH, MIPH
TOM BBIOMPATh ONTHUMAJBHBIM CIOCOO HM3MEPEHUS U MCIOJIb30BATh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBATh  3aBHUCHUMOCTH  MEXAY  (PU3MUECKMMH  BETUYMHAMU  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEpPEHUM, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcupoBaTh pe3yJbTaThl MOJIYYECHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIUYHMH B
BUjie Tabnuil U rpauKoB, AeTaTh BHIBOABI IO Pe3yIbTaTaM UCCIIEI0BaHUS;

co0roaTh mpaBuia 0€30MacHOro TpyAa MPH MPOBEIECHUH HCCIEIOBAHUNA B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-MCCIENOBATENLCKON U MPOECKTHOU
JESATENbHOCTU C HCIIOIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1a0OPaTOPHOro
000pyI0BaHMS;



pemarb pacy€éTHbIE 3aJaud C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIU3a YCIOBHUS 3aJlauu
BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE NJid €€ PEIICHHS, MPOBOAUTH PAacuéThl M OLEHUBATh PEATLHOCTH
MOJTYYE€HHOT'0 3HaUYeHUs (PU3NUYECKON BETUUUHBL;

pelIaTh KAYeCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTMYECKU HEMTPOTUBOPEUUBYIO
LIENIOYKY pACCYXXJCHUW C OMOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUS;

UCIIOJI30BaTh ~ TPU  PEIICHMHM  y4yeOHBIX  3ajJad  COBPEMECHHBIC
UH(OPMAIIMOHHBIC TEXHOJOTUM ISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUU
U TIpEJICTaBJICHUS YUYeOHOW W HAYYHO-TIOMYJSIPHOW MH(pOpPMAIUU, TTOTYUYEHHOU U3
Pa3IMYHBIX KICTOUHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOJIydyaeMyr0 HHGOPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYXAIOLIEr0 MHUpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UMKE B MOBCEIHEBHON >KH3HU
U1 obecniedeHus 0€30MacHOCTH TIPU OOpaIlleHUH C TPUOOpaMHU M TEXHHUYECKUMU
yCTPOMCTBaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
NOBEJICHUS B OKPYKAIOUIEN CpEAE;

paboTaTh B TPYIINE C BBHIOJHEHUEM Pa3JIMUYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIbL, PAUOHAIBHO pACHPENEIsITh OOA3aHHOCTH H
IUIAaHUPOBATh JEATEIIbBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aIEKBATHO OLICHUBATH
BKJIAJ] Ka)KJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIIEHUE pacCMaTpUBAeMOM TPOOIEMBI.

K konny oOyuyenuss B 11 kiacce mnpeaMmeTHbIe pe3ysibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTUHBI MHUpPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU M
T€XHOJIOTUM, B TMPAKTHYECKON JE€ATEIBHOCTH JIOAEH, LEITOCTHOCTh M E€IMHCTBO
bu3uYecCKoi KapTHHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS U3YYEHHBIX (QPU3NUYECKUX MOJENeH:
TOYEYHBIN AJIEKTPUYECKHUM 3aps, JIyd CBETA, TOYCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Siapa MPHU pelieHUuH (PU3NYECKUX
3a;ay;

pacno3HaBaTh (pu3nyecKue SABICHUS (IIPOIECCHI) U OOBACHITH MX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKH U KBAHTOBOW (DUBHKU: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ACHUCTBUS TOKA, B3aUMOJCHUCTBUE
MAarHuTOB, JJICKTPOMArHUTHAasi WHAYKIUSA, JACHCTBUE MArHUTHOTO TOJA Ha
MPOBOJHUK C TOKOM W JIBWXKYUIMUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnrs, audpakuus U TONIPU3ANUS CBETa, JHUCIEPCUsS CBETa,
doToanekrpuueckuii 3pdekt (hororddekr), cBeTOoBOS AaBieHHE, BOSHUKHOBEHUE
JIMHENYaTOro CIEKTpa aroMa BOJAOPOJA, €CTECTBEHHas W HUCKYCCTBEHHas
PaIuOaKTUBHOCTD;



OMUCHIBATh W3YUYCHHBIC CBOMCTBA BEIIECTBA (JIEKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKUE,  DJICKTPUUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBJICHUSA (TIPOILIECChI), HCMONB3YAd (PU3NUECKUE BEIUUYUHBI:
AJIEKTPUYECKUIN 3aps/i, CHJIA TOKA, JIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOABIKYIIAs Cuiia, padoTa TOKa,
WHAYKIMS MarHuTHOIO TMojs, cuja Ammnepa, cuia JlopeHia, MHAYKTUBHOCTH
KaTyIIKA, SHEPTUsl JJIEKTPUUECKOTO M MArHUTHOIO IMOJEW, MEPHOJ U YacToTa
KoJiebaHuii B KoJeOaTeIbHOM KOHTYpe, 3apsiji U Cuja TOKa B IMpolecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHuii, (OKYCHOE pacCTOsSHUE U
ONTHYECKasl CHWJIa JIMH3bI, NPHU OIMUCAHUM TMPABWIHHO TPAKTOBATh (HHU3UUYECCKUI
CMBICI HCIIOJIB3YEMBbIX BEJIWYWH, HMX OO0O3HAUCHUsS] W EIUHMIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JAaHHYK (DU3WYECKYH0 BEIWYHUHY C JPYTUMH
BEJINUUHAMU;

ONUCHIBATL H3YYCHHBIC KBAHTOBBIC SBICHUS M TPOLECCHI, HCHOJIb3Ys
dbu3nYecKue BEIUMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acTOTa CBETa, SHEPIrUsl U UMIYJIbC (OTOHA, MIEPUO/] TIOJypacmaaa, SHEPTUsl CBA3U
ATOMHBIX SiJIep, NPU ONMUCAHWM TPABUJIBHO TPAKTOBATh (PU3UYECKUNA CMBICI
UCIIOJIb3YEMBIX BEIMYMH, X OO0O3HAYEHUS U E€IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSA3BIBAIOIINE JIAHHYH (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NUSCKON BEJIMYMHBI,

aHANIM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBJICHUS, UCIONB3Yys (pusndeckue
3aKOHBI ¥ MPUHUUIBL: 3aKOH OMa, 3aKOHBI MTOCJIEA0BATENBHOTO U NapaJlJIEIbHOTO
COEMHEHUsI MPOBOAHUKOB, 3aKOH J[xoyns—JleHna, 3akoH 3IEKTpPOMArHUTHOMN
UHIYKLIWH, 3aKOH MPSMOJIMHENHOTIO paclpOCTPAHEHHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI NMPEJIOMIICHUSI CBETa, ypaBHeHUe OiHIUTeWHa ansi GororddexTa,
3aKOH COXPAaHEHUS SHEPrUHU, 3aKOH COXPAaHEHUsS HMMIIYJIbCAa, 3aKOH COXPAHECHUS
AIEKTPUYECKOrO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3iindaTh CJIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHWE U YCIOBUA (TPaHHIIBI, 00JACTH)
IPUMEHUMOCTH;

ONpPEAEATh HANPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOIO TOJIsI TPOBOJAHUKA
C TOKOM, cuJjibl Amnepa u cuibl Jlopenia;

CTPOUTh W OIHKCHIBaTh H300paKECHHE, CO3/1aBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIONHATh OJKCIEPUMEHTHI IO HCCIEJOBAHUIO (PU3MUECKUX SBICHUU W
MIPOLECCOB C HCIHOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEPEHUW: NPU 3TOM
dopmynupoBaTh TpobiemMy/3amady W TUNOTE3y YYEOHOTO OKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
dbopMynHpoOBaTH BHIBOBI

OCYILIECTBIISITh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;



MCCIIEIOBATh 3aBHUCHUMOCTH (PH3MYECKHX BEIHMYMH C HCIOJIB30BaHUEM
NPSAMBIX HM3MEPEHHWI: TMPU OSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHpPOBATH
PE3YNIBTATHl MOJYYECHHON 3aBHUCHUMOCTH (PU3WYECKUX BEIWYMH B BHJIC TAOIUI] U
rpauKoB, AeNaTh BBIBOABI IO PE3yIbTaTaM MCCIICIOBAHNUS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCIEIOBAaHUN B
paMKax ydeOHOro »HKCIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKOM U MPOEKTHOU
AESITETFHOCTH C MCTIOIB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000py10BaHMUS;

pemiatb pacyéTHbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIONB3Ys (PU3UYECKUE 3aKOHBI ¥ IPHUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uu
BBIOMpATh (HYU3UYECKYIO MOJIEIb, BBIICIATh (PU3NYCCKUE BEITUYUHBI U (POPMYIIBI,
HEOOXOAMMBIE Ui €€ pelieHUusl, MPOBOAUTh PACUYETHl U OIECHUBATH PEATbHOCTD
MIOJTYYCHHOT'O 3HAYCHUS (PU3NYCCKON BETUINHBL

peraTh Ka4eCTBEHHBIC 3a/1a4M: BEICTPAMBATH JOTHUIYCCKHA HETIPOTUBOPECUNBYIO
[ETIOYKY PACCY)KIECHUH C OMOpOi Ha H3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
(du3HUecKHe SIBICHHS,

UCTIOJNB30BaTh ~ MpPH  pelmieHWH  y4eOHBIX  3a7ad  COBPEMCHHBIC
MH(POPMAIIMOHHBIC TEXHOJOTHUH JJIs TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
¥ TIPEJICTaBJICHUsT YYeOHON W HAyYHO-TIOMYJISIPHOW MH(OpPMAIUK, TOJTYICHHON W3
Pa3IUYHBIX KICTOYHUKOB, KPUTUYCCKH aHAJTU3UPOBATH MOJyIaeMYy0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIECCOB OKPYXAIOUIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
U1 obecniedeHus 0€30MacHOCTH TIPU OOpaIleHUH ¢ TPUOOpaMHU M TEXHHUYECKUMU
yCTPOMCTBAMU, JIJISi COXPAHEHUS 3J0POBBS M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
MIOBEJICHUSI B OKpYKAIOIIEeH cpenie;

pabotaTh B TpyNIie C BBHIMOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIBL, PAIMOHAIBHO pPACHpPENeisaTh OOS3aHHOCTH W
TUTAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CHUTYaIMsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YUACTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIEMBI.
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bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
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3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK
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4.3 ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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-KuBas dpusuka: odyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
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-Ousnyeckas srmmKIIoneaus http://www.elmagn.chalmers.se/%?7eigor






