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HHOACHUTEJBHAA 3AIIMCKA

[IporpamMa 1o ¢usuke 06a30BOr0 YpoOBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHON mporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil mporpaMMbl BOCHHTAHHUS U KOHUENIUH MPENoJaBaHUsl y4eOHOTro
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX OpraHu3anusx Poccuiickoii ~ dDenepanuu,
peaTn3yIoX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPaMMBI.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHun ux ¢usnkKe Ha Oa30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usrke cOOTBETCTBYET
tpeboBanusM PI'OC COO K miIaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHbIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3alud MEXIPEIMETHBIX
CBs3el (PU3MKM C E€CTEeCTBEHHO-HAyYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIE 1€ M3Y4eHUs (U3UKU HAa YPOBHE CPETHEro o0Iero oOpa3oBaHMsl, TUIAHUPYEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METalpeAMETHbIE, NpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKM HAa 0a30BOM YPOBHE, B TOM UYHUCIIE

MpeIMETHBIEC PE3yIbTaThI MO roJIaM O0yUYeHUS;

e conepkanue yueOHoro npeamera «dusnkay 1o rogam oOydeHus.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPUPO/bI, BHICTYMAs B KaUeCTBE Y4eOHOTro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXarolleM MHpE.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOUIUN JJs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SBJICHUN, N3ydaeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHHe W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTHMII B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHBI METO/1 TO3HAHUS NP BHINIOIHEHUH UMHU Y4EOHBIX HCCIIeI0BaHUI.

B ocHOBY Kypca ¢hu3uKH AJIS YPOBHS CpeHEro oOmero oopa3oBaHus MOJOKEH PS UIIEH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEMl KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (M3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEl MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUHU, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE€ peanuszanus mpennosiaraeT UCIONIb30BaHHE T'YMaHUTAPHOTO
noTeHuuanta GU3N4ecKoil HayKu, OCMBICIICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoes npuknaonou nanpasnennocmu. Kypc pusnku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUI N3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocusayuu peann3yercs IOCPEACTBOM BBEACHMS JJIEMEHTOB COAEpXKaHMUs,
MOCBALIEHHBIX 3KOJIOTMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHBI C pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHUs Mpo0IeM pallMOHaIbHOTO IPUPOIONIOIB30BaHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIISIOTCS  (pU3uUeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUM O CTPYKTYpe MOCTPOCHHUS
¢u3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, JJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-IeATEIbHOCTHBIN MOAX0 B Kypce (DM3UKU pealln3yeTcs NMPEexXIe BCEro 3a CuéT
OpraHu3alK 3KCIEPUMEHTAILHON JesATeIbHOCTH oOydaroumuxcs. [ 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHBIX paboT, KOTOphIE B MporpaMme 0o (GU3NKE OOBEIUHEHBI B OONIUH CITHCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
OPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHMPOBAHUS U OCHAIeHHus KabuHeTta ¢usuku. [Ipu sTom
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PAaCUETHBIX W Ka4eCTBEHHBIX 3a1ad. llpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. s KayeCcTBEHHBIX 3ajjau MPHUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUA W TIPOIECCOB B
OKpY’KaIoIIe XKu3HH, TpeOyronme BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHHI0 ydyeOHOro rmnpoiiecca 0a30BbI ypOBEHb Kypca (PM3MKKM Ha YPOBHE CpPEIHEro
oOuiero o0pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKN T0JKHO OBITh HEOOX0AMMOE J1abopaTopHOE 000PYIOBAHNE [Tl BHITIOTHEHUS YKAa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeurBaeT MOCTAHOBKY IMEPEUMCIEHHBIX B MPOrpaMMe 10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECleYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3Y4YeHUsT GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e (QopmHpoBaHHE HUHTEpeca W CTPEeMJICHUS OOYyYaloIIMXCs K HAyYHOMY H3YYEHHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEJACTABICHUI O HAayyHOM MeETOA€ TO3HaHUS H  (HOpMHUpPOBaHHE
UCCIIEI0BATEIBCKOTO OTHOIICHHS K OKPY)KAIOIINM SIBJICHHSIM;



e (GopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa W3y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (dopMupoBaHHE YMEHUN OOBACHATH SIBICHUS C UCIOJIb30BaHUEM (PU3MUECKUX 3HAHUM U
HAyYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE NPEICTABICHUNA O PONM (PU3UKU JAJISl PA3BUTUSA JAPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHH.

JlocTikeHne 3TUX IeJeil 00ecrednBaeTCsl PelIeHHEM CIEAYIOMIMX 3aJad B IPOLEecce
M3YYCHHUS Kypca (PU3UKU Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

e npuoOpeTeHre CHCTEMbl 3HAHUH 00 OOIMUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJIEKYIAPHYIO (PU3UKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
U DJIEMEHTHI aCTPODU3HKH;

e (dopMupoBaHHE€ YMEHUIl TPHUMEHATH TEOPETUYECKUE 3HAHUSA [UIsI OOBICHEHMS
buznyecKux SIBICHUN B MPUPOAE U ISl MPUHATUS MPAKTHUECKUX DPELICHUH B MOBCETHEBHOM
JKU3HU;

® OCBOGHHE CIOCOOOB pEIICHHS pA3IUYHBIX 3a/ad C SIBHO 3a/laHHON (pU3NYECKOi
MOJIENIBIO, 3aJlad, IOIPa3yMEBAIOIIUX CAMOCTOSTENIFHOE CO3AaHne (U3NYECKOW MOJIEINH,
aJICKBaTHOW YCJIOBHUAM 33]1a4U;

e TOHUMaHWE (PU3MYECKUX OCHOB W IPHHIUIOB JCHCTBHS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPEY;

® OBJIAJICHUE METOJAMH CAMOCTOSITEIHHOTO IUIAHUPOBAHHUS WU MPOBEACHUS (DU3NUSCKHUX
HKCIEPUMEHTOB, aHaJlW3a M HHTepIpeTanuu WHQPOPMALUU, ONpeAeTeHUs JOCTOBEPHOCTU
MOJy4EHHOTO pe3ysbTara;

® CO3JaHM€ YCIIOBHMH JUIsl pa3BUTUSI YMEHUH IPOEKTHO-HCCIEeI0BATEIbCKON, TBOPUECKOM
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Tpennaraemslii B mporpamme no (pusmke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JIETaeT BHIOOp MpPOBEACHUS JTa0OpPaTOPHBIX PadOT |
OTIBITOB C YUETOM WHIUBUAYATbHBIX 0COOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®usnka — Hayka o npupoze. Haydynsle MeTonbl NO3HaHUSA OKpyKaromero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIpOLECCE TTO3HAHUS MPUPOIbL. DKCIIEPUMEHT B (hU3HKe.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie rumores3sl. Ou3nueckue
3aKOHBI U TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

Pons m mecto ¢u3uku B (PoOpMHUpPOBAHWM COBPEMEHHOM HAayYHOM KapTHHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Llemoncmpayuu
AHaIIoroBble ¥ U(PPOBBIC U3MEPUTEIILHBIC IPUOOPHI, KOMITBIOTEPHBIE TATINKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro ABMKeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MAaTEpPUAIbHON TOUKHA OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs!.

KpuBonunerinoe nBuxeHue. [[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM II0 MOZYJIO CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JMHEHHas CKopocTb. Ilepumon wu
yacToTta obpaienus. LleHTpocTpeMUuTeNbHOE YCKOPEHHUE.

TexHuueckue yCTpoiicTBa W IPAKTUYECKOE TNPUMEHEHHUE: CIHUJIOMETp, JBUKCHHE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NEpEIadH.

Jlemoncmpayuu

Monenb cucteMsl 0TCUETA, MIUTFOCTPALIUS KUHEMAaTHYECKUX XaPAaKTEPUCTHUK JIBHIKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

N3mepenue yckopeHHs cCBOOOIHOTO MaICHUS.

HampasneHnne ckopocTH Npy ABMKEHUU IO OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS ~ MEXAY  MYTAMH, I[POWIEHHBIMH  TEJIOM 32
MIOCJIEZIOBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHHM IIPU PaBHOYCKOPEHHOM [BHKEHUM C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne OBUKEHUS Tea, OPOLIEHHOTO TOPH30HTAIIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Btopoil 3akoH HberoToHa mis
MarepuaibHOU ToOUYKU. Tpernii 3akoH Hpl0TOHA [UIsl MaTepranbHbIX TOYEK.



3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckass CKOpOCTb.

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

Tpenune. Buabl tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
P ABUKEHUU TeJIa B )KUJKOCTH WM rase.

[ToctynarenpHoO€E 1 BpallaTeabHOE ABM)KEHHUE A0COIIOTHO TBEPIOTO TEIA.

MoMEeHT cuiabl OTHOCUTENBHO Ocu BpamieHus. lliedo cunbl. YcnoBus paBHOBecus
TBEPJIOTO TENA.

TexHudyeckue yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHUE: MOAIIUIHUKY, JABUKCHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecusl TBEPAOTro Tesa. Buibl paBHOBeCHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHue ABMKEeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPY)KUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycloBUN paBHOBECHUS TBEPIOTO TeJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHnbl cOXpaneHusn 6 MexaHuke

HNmnynbc MatepralbHOM TOYKHU (Tena), CUCTEMBl MaTepUaIbHBIX ToUeK. IMITynbc cuiibl U
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUKEHUE.

Pa6ora cuiibl. MOIIHOCTH CHITBI.

Kunerndeckass sHeprusi mMarepuanbHOM TOUYKU. TeopemMa 00 W3MEHEHMHM KHHETHYECKOU
SHEPIHH.

[TorennuanbHas sHeprus. IloTeHuManbpHas sHEPTUs yupyro aeGopMUpOBAaHHOMN MPYKUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXaHWYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckue yCTpOMCTBAa U INPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[Tepexo MOTEHITMAIBHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MAasITHUKOB.



HccnenoBanue cBsA3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHWYEeCKOW JHEpruu Tejla Ha
IIpUMeEpE PacTSHKEHUsI pE3UHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETHYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe nBmxkenue. Huddysus. Xapakrep IBHKCHHS W B3aUMOJCUCTBHUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHUS Ta30B, >KUIKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoaumdecTBo BemiecTsa.
[TocrosinHast ABorapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp Llenbcust.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanbrona. M3ompoliecchl B UcaIbHOM Tas3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHre U30IIPOLIECCOB: U30TEPMA,
n30Xxopa, nzobdapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHHME BemiecTBa, (oTorpaduu MOJEKYI
OpPraHUYECKUX COETUHEHUI.

OnpiThl O AU Y3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBHUA.

Mopaenb, HUTIOCTpUPYIOLIAsk IPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

OmnpeneneHnne Macchl BO3JyXa B KIJIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHHH o0béMa
KOMHATBHI, IABJIICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cuctemMa. BHYTpeHHsISI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
cnocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss SHEprUsi 0AHOATOMHOTO
UJICANBHOTO ra3a. Bupl Teronepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3ITydCHHE. Y IeIbHAs
TEIJIOEMKOCTH BelecTBa. Koau4yecTBo TEIUIOTHI IpH TEIUIoNepeaaye.

[TonsitTue 06 anmmabatHoMm mporecce. [lepBbiii 3akoH TepMoauHaMmuku. [IpuMeHeHue
MEPBOTr0 3aKOHA TEPMOAMHAMUKY K H30mpoiieccaM. [ padudeckast MHTepIpeTaIus padoThl rasa.

Bropoii 3akoH TepmonuHaMuku. HeoOpaTUMOCTh MpOIIecCoOB B MPUPO/IE.

TenoBeie MamuHbL. [IpuHIUIBL [eHCTBUS TemIoBbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TerUIoBbIX MamuHax. KoadduimeHT none3noro neictBus terwioBoi Mamuubl. [{ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 ISHCTBHS. JKOIOTHYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHudyeckne yCTpOMCTBA M IPAKTHUYECKOE NPUMEHEHHWE: JBUraTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOr0 BO3/yXa, HarpeBaHue 3(upa B JATyHHOU TpyOKe MyTéM
TpeHus (BUICOAEMOHCTpAINsA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUs, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAsS U
OTHOCHUTEJIbHAS BIIAXXHOCTH BO3ayxa. HackleHHbId nap. YaenbpHash TeIsioTa napooOpa3oBaHuUs.
3aBUCUMOCTB TEMIIEPATypbl KUIIEHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannunueckue u aMmopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIE MaTepuanbl. [lnmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJITYYCHHA COBPCMCHHBIX MaTepuraioB, B TOM YHUCIIC
HaHOMAaTCPpUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu
CBolicTBa HaCBILICHHBIX [1aPOB.

Kunenve npy moHM>KEHHOM JIaBJICHHH.

Croco0Ob1 U3MEpeHHs BIAKHOCTH.

HaOGnronenue HarpeBaHus U TUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMoHcTpanust KpUCTaJIOB.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepeHne OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

OnekTpuzauuss Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/a.

Bszaumoneiicteue 3apspoB.  3akoH  Kymona. TodeuHelid  anekTpUyecKHH  3apsia.
Onekrpuueckoe nose. HanpskéHHocTh anekTpuueckoro noss. IlpuHumn cynepnosunuu
AIIEKTPUYECKHUX MoJiel. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOT0 MOJIS.

PaGora cunm onekrpoctatmdeckoro mois. [lorennman. Pa3HOCTP  MOTEHIMATIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas MpOHULAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHuuyeckue yCTpoilCTBa M MPAKTUYECKOE MPUMEHEHHE: AIIEKTPOCKOI, SJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO M IPUHIUIT JCUCTBUA SJIEKTPOMETpA.

B3anmopnencTBre HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.



DJIEKTpOCTaTUUYECKas 3aIUTa.

JIN3IIeKTPUKY B JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  3JEKTPOEMKOCTH IIOCKOTO KOHAEHcAaTopa OT IUIOIIAAY  IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS JIEKTPUUECKOro TOKa. MICTOYHMKM TOKa.
Cuna toka. [TocTosHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LeTH.

DIIEKTpUUECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pabota snexTpuueckoro Toka. 3akoH [xoymns—JIenia. MOIMIHOCTD 3J€KTPUYECKOTO TOKA.

DNEeKTPOABUKYIIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM ) AyiekTpudeckoit enu. KopoTkoe 3ambIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJLJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—N-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOITHAITUS. DIEKTPOJIN3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOATENbHBIM M HECAMOCTOSTENbHBIN pa3pan. MomaHus.
ITma3ma.

TexHu4yeckne yCTpOMCTBA M TMPAKTHUYECKOE MPUMEHEHHE: aMIIepMETP, BOJBTMETD,
peoctaT, HCTOYHHMKHM TOKa, JJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, DIEKTPOOCBETUTEIbHBIE
npuOOpbI, TEPMOMETP CONMPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTUOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa M HAMPSOKSHMS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONEPEUHOI0 CEYEHUsI U MaTepHuaa.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[IpsiMmoe m3MepeHue 3IeKTpoABMXKYHIEH cuiibl. KOpoTkoe 3amMbplkaHHE TalbBAHMYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBo# pa3psa M NpOBOAMMOCTh BO3yXa.

OaHOCTOPOHHSS MPOBOMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yueHnne cMenaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHne  2IEKTPOABMXKYHIEH CHJIBI  HMCTOYHMKA TOKAa W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anektponusa.



MexnpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCyHIECTBISICTCS C YYETOM
COACPIKATCIIBHBIX MCKIIPEAMCTHBIX CBsI3ell C KypCaMu MAaTCMaTUuKU, 6I/IOJIOFI/II/I, XHUMHU,
reorpauu ¥ TEXHOJIOTHU.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHMS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHHEe CUCTEMbl YpaBHEHHH, JuHeWHas QyHKUus, mnapadoa,
runep6ona, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HMX IPOEKIWU HA OCH
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBKEHHE B KHUBOW npupoze, nuddysus, ocMoc, TEIIoo0MeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEpeIayH, TEIJIOBOE PaBHOBECHE), SJIEKTPHUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasl Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeJ, JKUAKOCTEH W Ta30B, SJIEKTPUUYECKUE
CBOICTBa METAJJIOB, SJIEKTPOIUTHYECKAs JUCCOLMAIIUS, TaJbBaHUKA.

leoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, OapoOMeTp, TEPMOMETP.

Texnonoeusn: nmpeoOpa3oBaHue ABMKEHUH C UCTIONIB30BaHUEM MEXaHH3MOB, YUET TPEHUS B
TEeXHHUKE, TMOJIIMITHUKK, HCIIOJIb30BAHME 3aKOHA COXpPaHEHUs MMITyJbca B TEXHHKE (pakera,
BOJAOMET U JpYyrue), JBUTATeNlb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOAWJIBHUK, KOHAUITUOHEP, TEXHOJIOTUU MMOJTYYCHHA COBPCMCHHBIX MAaTCpUaioB, B TOM YHUCIIC
HAaHOMATEPHAJIOB, W  HAHOTEXHOJIOTWH,  OJEKTPOCTATHYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEpP, dJICKTpOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TATbBAHUKA.

11 KJIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
BekTop marHuTHOM MHAYKIMH. [I[puHIMI Cynepro3nuy MarHUTHBIX MTOJIeH. JIMHUKM MarHUTHON
uHAyKuuu. KapTruHa TuHUI MarHUTHONW MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarautHoe 1nojie MpPOBOAHMKA C TOKOM. KapTuHa nIMHMM MHIYKIUMU MarHUTHOTO MOJIS
JUIMHHOTO HIPSIMOIO NPOBOJAHMKA M 3aMKHYTOT'O KOJIBLIEBOI'O NPOBOJHHMKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzauMoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHkeHHE 3apsKEHHOHW YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HNEKTPOMArHWTHOM MHAYKIMH. [IOTOK BekTOpa MarHUTHOM HHIYKLHH.
DIIEKTPOABMKYILAsA CHJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHIyKunu dapanes.

BuxpeBoe anexkTpuyeckoe Moisie. DIEKTPOABMKYIAs CHUJa WHAYKLIUU B IPOBOJIHUKE,
JBUKYLIEMCS [IOCTYNATEIbHO B OTHOPOAHOM MarHUTHOM II0JI€.

IIpaBuio Jlenua.

NHayKTHBHOCTB. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOABHKYILAS CHJIA CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.



TexHHueckne yCTpoOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: IOCTOSHHBIE MATHUTHI,
AJIEKTPOMArHUThl, JJIEKTPOJIBUraTEIb, YCKOPUTEIHN 3JIEMEHTAPHBIX YacTULl, MHAYKLIMOHHAS 11€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MarHUTHBIM IIOJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMXKYIIEH CHIIBI MHIAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
IIOTOKA.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4eHre MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

HccnenoBanue JeHCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUSA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
koneOanus. Ilepuon, uacrora, ammiautyga U (asa kosebaHuil. IlpyXMHHBII MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojieObaHuid. [IpeBpaiienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbublif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
Koie0aTeJIbHOM KOHType. AHAJOTUS MEXIy MEXaHWYECKUMH U DJIEKTPOMarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[TpencraBienue o 3aTyxamIuxX KojeOaHUsAX. BbIHYXIeHHbIE MEXaHHMUECKHE KOJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

IlepemenHbIl TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. I[IpousBoactBo, mepegaya U NOTpeOICHUE BSIEKTPUUECKOM HSHEPIUH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTposHepruu. KynbTypa uCHOIb30BaHUS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpoilcTBAa M TPAKTHUECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
reHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTeNbHOM cUcTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

WccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

OcuusiorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJIEOaHUH.



Pe3oHanc mpu mocienoBaTenbHOM COCIMHEHUN PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOH/IEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBaHue 3aBUCUMOCTH MEpHOJia MaIbIX KOJleOaHU Ipy3a HA HUTU OT AJIUHBI HUTU U
MaccChl Ipy3sa.

HccenenoBanue NEpEMEHHOTO TOKAa B LENM W3 IIOCJIENOBAaTEIbHO COCIUHEHHBIX
KOHJICHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbLE 60TIHbL

MexaHuueckre BOJIHBI, yciIoBUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacrpocTpaHeHus
U JuHa BoJHBL. [lomepeuHble W TMpOAONBbHBIE BOJHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJHBI. Y CJIOBMSI M3JIy4yEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHTanus BekTopoB E, B, V B snextpomaruutHO# BosiHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)KCHUE, IpeJoMJIeHHe, moysipu3anus, audpaxkuusa, uHrepdepenuus. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 3IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBS3U U TeIeBUACHUA. Pagronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuuyeckue ycTpoicTBa M IMPAKTUYECKOE NMPUMEHEHHE: MY3BbIKaJIbHbIE MHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAUIMHE, pajnap, paguoONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

HaGnronenue oTpakeHus ¥ MpeJoMIIeHNs MEXaHMYECKUX BOJIH.

HaGnronenue nnrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOH pE30HaHC.

Habmoienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KOJIeOaHUH.

HccnenoBanne  CBOWCTB  3JIEKTPOMAarHUTHBIX ~ BOJIH:  OTPAKE€HUE, TPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuyeckas onruka. IIpsmonnHeliHOe pacripocTpaHEeHUEe CBETa B OJHOPOJHOMU Cpele.
JIyd cBera. ToueuyHBI UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxkeHHs cBeTa. [locTpoeHune Hu300pa’keHUN B IJIOCKOM
3epKaje.

[Ipenomnenue cBeTa. 3aKOHBI MpPEJIOMJICHUS cBeTa. AOCONIOTHBIA  IOKa3aTelb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTpaKCHHUS.

Hucniepcust cBera. CrioxkHBIN cocTaB Oemmoro ceta. LIBer.

Cobuparomue M paccenBaromue JUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasl CHJIa TOHKOM JTUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. @opmysa TOHKOM JIUH3bI. Y BEJIMUEHHE, 1aBaEMOE JIMH301.



[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONITHKH.

BonnoBas ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HAOJIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOT€pEHTHBIX HCTOUHUKOB.

Hudpaxkmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIPH MaICHU MOHOXPOMATHYECKOTO CBEeTa HA TU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToarmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKa, AU(PPaKIHOHHAS
pelETKA, NOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeHOE pacHpocTpaHEHHe, OTpakeHHWE U MperoMieHue cBeTa. OnTtuueckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHre. Moiesib CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mogenu MUKpPOCKOTIA, TEIECKOTa.

Hab6nronenue naTepdEpeHITNN CBETA.

HaGmronenne nudpaknuu cBera.

HabGmronenue qucnepcuu certa.

[TomyueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGmonenue nonsipuszaiuu cBera.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3mepenne noka3aresnst IpeioMIeHUs CTEKIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6mronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI cielHAJILHOMH T€OPUU OTHOCUTEIbHOCTH

['paHubl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTHM CB€Ta B BaKyyme, [MPUHLUI
OTHOCHUTEIILHOCTH DUHINTEHHA.

OTHOCUTETHPHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAIICHUE JTHHBI.

DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusznka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
¢doroHa.

OtkpeiTue u wuccienoBanne (oroddpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitna s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XUMHUYECKOE IEMCTBHUE CBETA.

TexHuueckue yCTpoilCTBa M MHpaKTHUECKOe NpUMEHEeHHe: (PoToanaemMeHT, (OTOAATUUK,
COJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETO GoTorddexra.



CBeTOoanOI.
Conneunas 6arapest.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. M3nyuenue u nornomeHue GOTOHOB IpU IEpexojae aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Jpyrol. Buasl cnekrtpoB. CnexkTp YpOBHEW 3HEpPruUM aroma
BOZIOpPOAA.
BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyaau3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYCHHUE.
TexHudyeckue yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHBIM AaHAJIN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMITIBIOTED.
Jlemoncmpayuu
Monuenb onbiTa Pezepdopna.
Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3IIYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6mronenue nuHeiyaToro crexkrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXKHOCTb  CTPOCHMS  s1pa. OtkpbiTHE
panuoakTuBHOCTU. OnBITH Pezepdopna mo onpeeneHnio cocTaBa pagioakTUBHOTO U3ITy4eHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.
OtkpeiTHe TpoTOHa W HeiTpoHa. Hykinonnas monens sinpa IeiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.
OHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl sapa.
SAnepHele peakiuu. [lenenne u CUHTES sia€Ep.
SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.
OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.
Metozap! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHnaMeHTaIbHbIE B3auMoecTBus. EquHcTBO hrsnueckoit KapTUHBI MUpA.
TexHuuyeckue ycTpoHCTBa M MPaKTHUECKOE NMPUMEHEHHE: J103UMETp, kKamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOLUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKkoB 4acTUIl (110 TOTOBBIM doTorpadusim).
Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH
Ortanbel pa3BuTuUs  acTpoHoMuHu. llpukiiagHoe UM MHPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHH.
Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.
ConneuHas cucrema.
Connue. Conneunast akTuBHOCTh. Mctounuk sHeprum ConHna M 3BE3A. 3BE3ABI, UX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTpPaJbHBIM KJIACC — CBETHUMOCTBY». 3BE3MBI



[JIABHOM TIOCJEN0BATEIIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» [UIsl 3BE3[ TIJIaBHOU
nocjeaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHBbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3BotoLuu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumbl
rajlakTuK. PannoranakTukuy u kBazapel. YEpHbIE NBIPHI B siIpax rajlakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Pazberanme ramaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe uzimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habumonennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIB30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHHUM
JUISL OIIpEJeNICHUs MOJI0KEHHsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nomnymapus 1 sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
ITHUYECKOW cdepax AeATENIbHOCTH 4YeJOBeKa, pPOJib M MECTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
npeCTaBIeHNN 0 (PU3MYECKON KapTHHE MUPA, MECTO (PM3UUECKON KapTHHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu U TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbIH (akT, runores3a, (pusmyeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIIMU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TI0J100MS TPEYTOJILHUKOB, ONPE/IeNIeHNE TUIOIIAU TIIOCKUX (puryp u o6bpEma te.

buonoeusn: »nextpuyeckue SBIEHUS B JKUBOM mHpupoze, KojeOaTenbHbIE IBIKEHUS B
JKUBOM TIpHUpOJIE, ONTUYECKUE SIBJIEHUS B JKMBOM IPUPOJE, NCHCTBUE pagualii Ha >KHUBBIC
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPaIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJIOCA 3€MJIM, 3aJI€KM MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozusi: TUHUU DJEKTpOIEpeiady, T€HEPATOp MEPEMEHHOT0 TOKa, 3JEKTPOBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITUKA, COJIHEYHAas OaTapesl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 PU3HUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

OcBoenune yuebHOro mpeamera «®dusuka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
METaNpeAMETHBIX U MTPEAMETHBIX 00Pa30BaTEIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE PE3yabTaThl OCBOCHUS ydeOHOro mpeamera «Du3uka» JOKHBI OTPaKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYarolUXcsl pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKICHHIA, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
pacuMpeHne >KU3HCHHOTO OIBITa M ONBITA JCSITCILHOCTH B IPOIECCE PEATU3alUd OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATENIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOYYArOIIerocss KaKk AaKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHUYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B WHTEpEcax TPakIaHCKOTo oOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIHbHON OpraHU3AIINH;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHTYTAaMH B COOTBETCTBUU C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATSIIEHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTH POCCUMCKON IPaKTAHCKOW UACHTUYHOCTH, MATPHOTHU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, JOCTHIKEHUSM POCCUUCKHUX
yU€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIIEHHBATh CUTYAIIMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHUs, OPUECHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B ICATEIHLHOCTH YYEHOTO;

OCO3HAHHWE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY HaYyYHOTO TBOPYECTBA, MPUCYIIETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

HHTEpeC K pa3uuHbiM chepaM NpoPeCCHOHATHHOW JCATCIHHOCTH, B TOM YHCIIC
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peann3oBbIBaTE COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSIKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPBI, OCO3HAHHME TIJIOOATBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHII B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA;



pacIIMpeHHe OIbITa JICATEIBPHOCTH OKOJIOTMYSCKOW HamNpaBJICHHOCTH Ha OCHOBE
UMEIONIUXCS 3HAHUN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOT0 TO3HAHMS

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS (PU3HUECKON HAYKU;

OCO3HAaHHE IIEHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTh B MPOIECCe M3YUCHHS (DU3UKU
OCYIIECTBIISITh IPOSKTHYIO M HCCIIEIOBATENBCKYIO IEATEIbHOCTh MHAUBHUIyaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3oBble Jornueckue aelcTBUA:

CaMOCTOSITENILHO (DOPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEACIIATh LENU AeSTeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUH UX TOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
U HeMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJSM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JACSITEILHOCTH;

KOOPJMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIBHOr0, BHUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

ba3oBble ucciienoBare/ibCKue A1eCTBUS:

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUSAMH M METOAAaMU (U3UYECKOM
HaAYyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-HCCIIEOBATEIbCKON M MPOEKTHON AESITETHbHOCTH B 00JacTU
¢bu3KKY, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3UYECKOTO CoNIep KaHusl, TPUMEHEHHUIO PA3TUYHBIX METO/I0B IMO3HAHHS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHMsI, €r0 HMHTEPIIpETaIluH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH,

BBISIBIIATh TPUYHMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UPOBaTh 3aJady, BBIJIBUTATh
TUTIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHThl IS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TOJMY4YEHHBIE B XOJE€ pEUICHHs 3aJauyd pPe3yldbTaThl, KPUTHYECKH
OIICHUBAThH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOW ACSATEIHHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh IEPEHOCHUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )XKU3HEEATETbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIAJICTh HaBBIKAMHU MOJy4YeHUs MH(OpMAIK (PU3NIECKOTO COJACPKAHUS U3 UCTOYHUKOB
pa3HbIX THWIIOB, CaMOCTOSITEIbHO OCYLIECTBJISATh IIOMCK, aHAJIMW3, CHUCTEMATHU3alMI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

UCTIOJIB30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3aLMOHHBIX 3aJa4 C COOJIIOJEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHUEHBI, pecypcocOepekeHus, IPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pa3IUYHBIX (opMmarax ¢ y4EToOM
Ha3HAueHUS WHPOPMALMU U [EJIEBOM AayIWTOpWUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MIPEICTABICHUS U BU3YAIU3aLIUH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUA:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYaTh KOH(IUKTHL,

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPECTB;

NOHMMATh U UCMOJIb30BaTh NPEUMYIIECTBA KOMAH/IHON U HHAUBUAYAIbHON pabOThI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEJTU COBMECTHON JESITENbHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUSA MO0 €€ JOCTHUIKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUHM, PACHPENENSTh POIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOIIUN pe3ylnbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLICHUBATh WAEH C IMO3ULMU HOBU3HBI, OPUTHMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3NIMYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITH MHUIIHATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusaunus:

CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHUS Pacu€THBIX M KAaYeCTBEHHBIX 3a/ady, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;

crocoO0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JSPYAUIMH B 00JacTH (PUBHKH,
MTOCTOSTHHO TTOBBIIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTHBBI B JESITEIbHOCTb, OLICHUBATH

COOTBETCTBUE PE3YJIBTATOB LIEIISIM;



BJIJICTh HABBIKAMH TIO3HABATEILHOU PeIICKCHU KaK OCO3HAHUSI COBEPIIIAEMbIX JCHCTBUIA
N MBICJIUTCIIBHBIX MMPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ;

UCTIOJIb30BaTh MPUEMBI peIIeKCUU JIJIsl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PELICHHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS 10 UX CHIKEHHIO;

NPUHUMATh MOTHBBI M aPT'YMEHTBI IPYTUX TPU aHATU3E PE3YJIbTATOB IS TEIbHOCTH,

MNPpUHHUMATDH CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

[PUHUMATb MOTHUBBI U aPT'yYMEHTBI APYTUX [IPU aHAIU3€E PE3YIbTAaTOB AEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTrUX Ha OLIMOKH.

B miporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPaMMBI 110 (pU3HKe ISt
YPOBHSI CpEAHET0 OOIIero 00pa3oBaHUs y OOYYAIOIIUXCS COBEPIIECHCTBYETCS 3MOIMOHATLHBIM
UHTEJUICKT, MPEANoJIaranui choOpMHUPOBAHHOCTS:

CaMOCO3HaHU, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHATBHOU cepbl, ObITh YBEPEHHBIM B celOe;

caMoperyIMpOBaHHUs, BKJTFOUAFOIIIETO CaMOKOHTPOJIb, yMEHHUE MIPUHUMATD
OTBETCTBCHHOCTh 3a CBOE IIOBEICHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIMOHAILHBIM
U3MCHEHHSIM H MTPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKJIOYAIOIICH CTpEMJIEHHE K OCTIDKCHHIO IEIU M YCIEXy,
ONTUMU3M, NHUIIUATUBHOCTb, YMCHUC HeﬁCTBOBaTB UCXO0Os1 U3 CBOUX BO3MO)KHOCTGI7I;

OMIIaTuH, BKJIIO‘-IaIOHIefI CIIOCOOHOCTh ITOHHUMATh OMOIHOHAJIBHOC COCTOSAHUC OPYIUX,
YYHUTBIBATH €TI0 MPH OCYIIECTBICHUH OOIIECHHS, CIIOCOOHOCTh K COYYBCTBUIO M COINEPEKUBAHHUIO;

COLIMAIbHBIX HABBIKOB, BKIIFOYAKOIIUX CIOCOOHOCTh BHICTPAWBATh OTHOIICHUS C JIPYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.

IMPEAMETHBIE PE3YJIBTATHBI

K koniy o6yuenus B 10 kJjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
JNeATEeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEeel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOMIOTHO TBEPIOE TEJO, MACATbHBIN Ta3, MOJAEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIM AIEKTPUUECKUHN 3apsi]l IPU pELICHUU
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKHe SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOPUHM CTPOCHUS BEIIECTBA U JJIEKTPOJMHAMHUKHU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKCHHE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeH M TBEPIBIX Tel, M3MEHEHHE 00BbEMa Tell NMpU HarpeBaHUU
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHne, KpUCTaJUIU3aLus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IOBBIIIEHUE AABJICHUS Ta3a IPU €r0 HAarpEBAHUM B 3aKPBITOM
COCyZ€, CBA3b MEKIY IapamMeTpaMH COCTOSIHMS Ta3a B H30IpoLeccax, ICKTpU3alus Tell,
B3aMMO/ICVICTBUE 3apsI0B;

OIKCBHIBATh MEXAHUYECKOE JBUIKCHUE, MCIIONB3YS (PU3UYECKUE BEIWYHMHBI: KOOPIUHATA,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHjla, UMITYJIbC Teld, KHHETHYECKas
SHEprus, MOTEHIMAbHAas SHEprusi, MexXaHuuyeckas paboTa, MEXaHHWYeCKas MOILHOCTb; IpH
ONHCAaHUM TPABWIBHO TPAKTOBaTh (DU3MUYECKUNH CMBICH HCIOJNB3YEMbIX BEJIHYMH, HX



0003HAuEHMsI U €JUHUIIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEIUUYHHY
C IpyTUMU BEJIUYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TEeMIeparypa, CpelHsAs KHUHETHYecKas SHEeprus
XaOTUYECKOTO0 JIBUJKEHHUS MOJIEKYJ, CPEJHEKBAaApaTH4YHAs CKOPOCTb MOJIEKYJ, KOJMUYECTBO
TEIUIOTHI, BHYTPEHHSS PHEPrus, padora rasza, KO3(pQUIHMEHT MOJIE3HOTO JEHCTBHS TEIJIOBOTO
JIBUTATEIIS; IPU OTMMCAHUH MIPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI UCIOIb3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS U E€IUHMLBI, HAXOOUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYUHY C JPYTHUMHU BEIUYHHAM;

ONMCHIBATh HU3YUYEHHbIE JJIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIUYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  II0JIS, IOTEHLMAJ, PA3HOCTh IOTEHUHUAJIOB; IPU ONUCAHUM IIPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYUH, HUX OOO3HAUEHUS M EIUHMLIBI,
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3yS (DU3MUYECKHE 3aKOHBI U
IPUHLIMIBL: 3aKOH BceMUpHOro tarorenus, I, II m III 3axkonbl HbroToHa, 3aKOH coXpaHeHUs
MEXAHUYECKOM DHEPIuH, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHONpPAaBUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIAPHO-KUHETUUECKYIO TEOPUIO CTPOCHMUSI
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, MepBbIii 3aKOH TEPMOJMHAMMKH, 3aKOH COXpPaHEHUs
AIIEKTPUUYECKOrO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIIMH, IPUOOPOB U TEXHUUYECKUX YCTPONCTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX H3MEpeHuil, Mpu 3ToM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIMPOBATH BBIBOBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (PHU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpATh ONTUMANbHBI CHOCO0 H3MEpPEHUS M MCIOIb30BaTh H3BECTHBIE METOJbI OLEHKU
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBHUCUMOCTH MEXIY (U3MYECKUMHM BEJIMYMHAMHM C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, MpH STOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHpPOBAaTh pE3yJbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYHH B BUJE TaOMUIl U rpaduKoB, /e1aTh BBIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOuoiaTh IMpaBuia 0O€30MacHOro TpyJda NpH TNPOBEICHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIENI0BATENbCKOM UM  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOPHOTO 000PYAOBAHMUS;

pemate pacu€THbIE 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIOJb3YsS
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4H BIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UId €€ pEelIeHHUS,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEATIbHOCTH MTOJIyYEHHOTO 3HaUeHHsI (PU3MUEeCKON BEJINUHHBI,

pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LEMOYKY
paccyXIeHUl ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTONB30BaTh MPH pPEUICHHH Y4YeOHBIX 3aJad COBpPEMEHHbIe HH(OpMAIOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAlMM U IpPEICTaBICHUs y4yeOHOH u



HAY4YHO-TIOMYJISIpHONH HMH(OpManuy, NOIYYEHHOM W3 Ppa3iIMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HH(POPMALUIO;

NPUBOUTH MPUMEPHI BKJIaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B TIIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH 00paIeHUH ¢ MPHOOPAMH U TEXHUYECKUMHU YCTPOWCTBAMM, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpelesaTh OOA3aHHOCTM W IUIAHUPOBAaTh JIEATENbHOCTh B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIEMBI.

K konny o6yuenus B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh HA MPUMEpPaxX poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TPAHMLBl TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJeJIel: TOYEeUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeICHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh ()U3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKM: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKLINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBIXKYILIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTpaskeHHe,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsIpU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U MICKYCCTBEHHAs PaIi0aKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIleCTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCIIONB3YS (U3NYECKUE BEJIMYUHBL: JJIEKTPUYECKUH 3apsijl, CWIa TOKa, JJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuna JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs AJIEKTPUUYECKOr0 M MarHUTHOTO TOJeH, MepuoJ]] U 4YacToTa KojeOaHWil B
Kos1e0aTeIbHOM KOHTYpE, 3apsj U Cujla TOKa B MPOIECCe TapMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, NPU ONMUCAHUM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETMYUHY C JPYTUMH BEJTMUYNHAMM;

ONKCHIBaTh M3yYEHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, SHEPrus CBA3M aTOMHBIX SAEp, NPHU ONUCAHUU
NPaBUIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX O0O3HAUYeHUs U
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE IAHHYIO (PU3HYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIISTH 3HAaYEHUE (PU3MUECKON BEIUYMHBI;

aHaATM3UPOBaTh (PU3MUYECKUE MPOLECCHl W SBJICHUS, MCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHBI IIOCIEAOBAaTENIbHOIO U MAPAIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH



HPSAMOJIMHEHHOTO PAaCIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAXXEHUs CBETA, 3aKOHBI NMPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (QoTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHHMsI HMMYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOTo 3apsia, 3aKOH COXpaHEHUs
MaccoBOr0 4MCia, MOCTynaTel bopa, 3aKOH paJuOaKTHBHOIO pacnajaa, MpU 3TOM pa3iuyarb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPR)KEHUE U YCIIOBHs (TPaHULBL,
00jacTh) IPUMEHUMOCTH;

OTIpeNeNIATh HAIpaBJICHUE BEKTOpA MHAYKIWHA MAarHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTB U OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOE TNIOCKUM 3€pKajioM, TOHKOH JIMH30;

BBITOJIHATh OKCIEPUMEHTHI IO HWCCIICAOBAHUIO (DPU3MUYECKUX SBJICHUH U TIPOLIECCOB C
UCTIOJIb30BAHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYILIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, IMPH ITOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HWCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEI0BAaTh 3aBUCUMOCTHU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUI:
IpYA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYYEHHON 3aBHCHMOCTH
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
UCCIIEI0BaHMS;

coOuoiaTh MpaBuia 0€30MacHOro TpyAa NpU MPOBEIEHUM HCCIEA0BAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM W TMPOEKTHOW JEATENBHOCTH C
UCTIOJIF30BaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUECKOW MOJENbI0, HCIONb3Ys
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4M BIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIBI, HEOOXOAMMEBIE IS €€ pEelIeHHS,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATbHOCTH MOJyYCHHOTO 3HaUSHHsI (PU3MUECKON BEIMYHHEI,

pelaTh KayecTBEHHBIE 33/1a4M: BBICTPaMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHU ¢ Oopoii Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

UCTIONB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUH JUIS TIOUCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMU W TIPEACTABICHUS Y4eOHOH H
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBATh MOJTy4aeMyto HHPOPMALUIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, TIPUOOPOB M TEXHUIECKUX YCTPOWCTB, pa3InyaTh
YCIIOBHS WX 0€30I1acHOTO MCIIOJIb30BaHUS B IOBCETHEBHOMN JKU3HU;

IPUBOUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HaYKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHWUS TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHs 3I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKpYXKaIoIIei cpene;

paboTaTh B TpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLHATBHBIX POJICH, IUIAHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpelieniaTh O0O0A3aHHOCTH W IUIAHUPOBaTh JEATEIBHOCTb B
HECTAHAAPTHBIX CUTYallUsX, aJJleKBaTHO OLIEHMBATH BKJAJ KaXKJOTO W3 YYaCTHHUKOB TPYIIBI B
pelIeHne paccMaTprUBaeMoil PoOIIEMBI.
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KoauuecTBo yacoB 3
Ne n/m HaumeHnoBaHue pa3iesioB U TeM NPOrpaMMBbl KoHTpoabHble IpakTH4eckue AEKTPOHHEIC (HPPOBLIC)
Bcero ofpa3oBaTesibHbIE PeCypPChI
padoThI padoThI
Pazgen 1. DUBUKA U METO/JbI HAYYHOI'O IIO3HAHUSA
Bbubnanoreka [JOK
11 @u3uKa ¥ METOJIbI HAYYHOTO TTO3HAHMS 2 https://m.edsoo.ru/7f41bF72
Hroro mo paznemy 2
Paznea 2. MEXAHUKA
Bubnuoreka IIOK
21 Kunemaruica > https://m.edso0.ru/7f41bf72
Bubnmoreka IIOK
22 Jlmamiia ! https://m.edsoo.ru/7f41bf72
bubanoreka [JOK
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bF72
HUroro mo paznemy 18
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. Bubnuoreka IIOK
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Bubnuoreka IIOK
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4.2 12 1
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11 KUIIACC

KoauuecTBo yacoB

JuieKTpoHHBbIE (U (pOBHIE)

Ne ni/m HaumenoBaHue pa3gesioB M TeM NPOTrPaMMbl Kontpoanubie = IIpakTunueckue
Bcero o0pa3oBare/ibHbIe pecypchl
padoTsI padoTsI
Paznen 1. JIEKTPOJIUHAMUKA
buo6 OK
1.1  MarauTHOE HoJe. DIEKTPOMAarHuTHAs! HHIYKIIHAS 11 1 3 h:;pg:l;ll(;r:zzastlj).ru 17§41c97¢
HWroro mo paznemy 11
Paznen 2. KOJIEBAHU S U BOJIHBI
2.1 MexaHU4YeCKHe U DIIEKTPOMa ¢ KoJie0a 9 1 Bubmiorexa LIOK
. XaHUY 15(v%1 TPOMArHUTHBI HUA
HCKTP . https://m.edsoo.ru/7f41c97c
Bu6nuoreka IJOK
2.2 M 5 1
€XaHMUYECKHE U SJIEKTPOMArHUTHBIC BOJTHEI https://m.eds0o.ru/7f41c97c
bubmuoreka IIOK
23 | Onmuxa 10 3 https://m.edsoo.ru/7f41c97¢
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Paznen 3. OCHOBBI CIIEIUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OCHOBBEI cIENUAIILHOM TEO OTHOCHUTEIBLHOC 4 1 bubmorexa [IOK
. HOBBEI CII HAJIBHOU T NN OTHOCUTCJIIBHOCTHU
t p . https://m.edsoo.ru/7f41c97c
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Pasznea 4. KBAHTOBASI PU3UKA
4.1 OJ1eMEHTHI KBAHTOBOU ONTHKH 6 bubmorexa HOK
' https://m.edsoo.ru/7f41c97c
butmmoreka [IOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c
butmmoreka [IOK
4.3 A 5
TOMHOE AApo https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
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Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKN

51 DJIeMEHTHI aCTPOHOMUH U aCTPODU3UKH 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c
HWroro mo paznemy 7
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