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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO YypOBHS HA YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi pa3paboTaHa HAa OCHOBE IOJIOKCHHH W TpeOOBaHWIl K pe3ysbTaram
OCBOCHHMSI OCHOBHOW 00pa3oBaTelbHOM nporpaMmmsl, nipeactaBieHHsix B GI'OC COO, a
TaKkke c y4€ToM (enepanbHO padouyell MporpaMmbl BOCIHTAHHMS M KOHLENIUHU
npenofaBaHus ydeOHoro mnpeamera «®Pu3umka» B 00pa30BaTEIbHBIX OpPraHU3AIMIX
Poccuiickoit @eaepainn, pean3yonx OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Coneprxkanue mporpaMmbl 1o (pU3MKe HapaBJIeHO Ha (GOPMUPOBAHKUE ECTECTBEHHO-
Hay4YHOM KapTuHbI Mupa oOyuwaromuxcs 10—11 kimaccoB npu oOyueHun ux (QuU3MKe Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATENIBHOCTHOrO moaxona. Ilporpamma mo
¢uszuke coorBeTcTBYyeT TpeboBanusiMm PI'OC COO k mMmiIaHUPYEMbIM JUYHOCTHBIM,
IpPEIMETHBIM M METaNpeAMETHbIM pe3ylbTaTaM OOyuYeHHUs, a TaKXKe YUHUTHIBACT
HEOOXOJUMOCTh pEATU3alliid MEXIPEAMETHbIX CBA3€H (U3UKU C ECTECTBEHHO-
Hay4YHbIMU YYEOHBIMH MpeAMeTamMu. B Hell onpenensitoTcss OCHOBHBIE LIENIA U3YYCHUS
(¢u3MKM Ha YpPOBHE cCpeaHero oOiiero o0pa3oBaHus, IUIAHUPYEMBIE pe3yJIbTaThl
OCBOEHHUS Kypca (DU3UKHU: JTUYHOCTHBIE, METaNpeIMETHbIC, NMPEeIMETHbIE (Ha 0a30BOM
YPOBHE).

[IporpamMma 1o pusmKe BKIIOYAET:

® [UJJAHUPYEMBIE PE3YJIbTATHl OCBOEHUS Kypca (pU3uku Ha Oa30BOM ypOBHE, B TOM

YyCIie MPEeAMETHBIE PE3YIbTaThI IO TOAaM 00yUEHuUS;

e cojepkaHue yueOHOTro npeaMera « Pu3nka» 1no rogam oOy4eHHs..

du3rKa KaKk HayKa O HamOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYIAs B Ka4€CTBE
y4eOHOro mpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHUU 00
okpyxatomem wupe. [KompHBIT Kypc (QU3MKHM — CHUCTEeMOOOpA3YIOMUA ISt
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (pU3MUECKHe 3aKOHBI JIEKaT B
OCHOBE TMPOIIECCOB M SBJICHHM, H3y4YaeMbIX XUMUEH, OuWojoruen, (U3NIECKou
reorpadueit u actpoHomueil. Mcrnonp30BaHue M aKTUBHOE MpUMEHEHUE (U3UYECKUX
3HaHUU ONpenesieT XapakTep W pa3BUTHE pa3HOOOPa3HBIX TEXHOJOTHM B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, ITOJIYYEHHS HOBBIX MAaTE€pUAIOB C
3aJlaHHBIMU CBOMCTBaMHU U JIpyrux. M3yueHue (PU3MKM BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00ydaromuxcs, B popMUpoBaHUE
YMEHUN NPUMEHSTh HAy4YHBIA METOJl TO3HAHUS NPHU BBHINOJHEHUH HMMHU Yy4eOHBIX
HCCIIEIOBAHUM.

B ocHOBY Kypca ¢husuku ajis ypoBHS CPEIHETO 00IIeTr0 00pa30oBaHuUs TOJIOXKEH PsiL
U, KOTOPbIE MOXHO PACCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEHW Kypc SBISE€TCA JIOTUYECKU
3aBEpUIEHHBIM, OH COACPXKHUT MaTepual W3 BCEX pa3lieloB (PU3UKH, BKIIOYAET Kak
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOMN (DH3HUKHU.



Hoes cenepanusayuu. B cooTBeTCTBHM C HEM MaTepuan Kypca Gu3NKu 00beAMHEH
BOKpYr ¢usnyeckux Tteopuil. Bemymum B Kypce sBisercs (HopMHUpPOBaHHE
MpEeJICTaBICHUI O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanus MpearnonaraeT HCIOJIb30BaHUC
T'YMAaHUTAPHOTO MOTEHIMaa (PU3NIECKON HAyKH, OCMBICIICHUE CBSI3U PAa3BUTUSA (HUBUKHU
C pa3BUTHEM OOIIeCTBa, a TaKXKE C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMH MTPOOJIEMAMHU.

Hoes npuxnaonoti nanpasnrennocmu. Kypc GbU3ukH mpeanonaraetT 3HakOMCTBO €
MIUPOKUM KPYTOM TEXHHUUECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPUH U
3aKOHOB.

Hoes sxonocuzayuu peanusyeTcs OCPEICTBOM BBEICHHUS JJIIEMEHTOB COICPIKAHUS,
MOCBSIIEHHBIX SKOJIOTHYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pPa3BUTHEM TEXHUKU M TEXHOJOTUM, a TakKe OOCYXXIEHHUs MpoOJieM palMOHaIbLHOTO
IIPUPOIONIOIB30BAHUS U KOJOTUUECKON O€30MaCHOCTH.

CrepKHEBBIMU JJIEMEHTaMH Kypca (U3MKH Ha YypOBHE CpEIHEro oOIIero
oOpa3oBaHus SBIAIOTCA (u3nueckue Teopuu ((hopMHpOBaHUE TMPEACTABICHUN O
CTPYKType TOCTpOeHHUs (pu3mueckoi TeopuH, poiau (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJIE, TPAHUIIAX MPUMEHUMOCTU
TEOpUH, 1151 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-eSTENIbHOCTHBIN MOAX0/A B Kypce (DU3HKHU peann3yercs MpexkIae BCETo
3a CYET OpraHU3alluy SKCIIEPUMEHTAIBHON eaTeIbHOCTH o0yJatonuxcs. s 6a3oBoro
YPOBHSI Kypca (PM3HKH — 3TO UCTIOIH30BAHNUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JJaOOPaTOPHBIX padOT, KOTOPHIE B Mporpamme 1o Gu3nKe 00beTMHEHbI
B OOLIMI CIIMCOK YYEHUUECKUX MPaKTUYeCKuX padoT. Beiienenue B yka3aHHOM MepedHe
7a00paToOpHBIX PAa0OT, TPOBOAUMBIX MJIi KOHTPOJIA W OIEHKH, OCYIIECTBISETCS
y4acTHUKaMH 00pa30BaTebHOTO MPOIIecca UCXOA U3 OCOOCHHOCTEH MIaHWPOBAHUSA U
ocHaieHust kabunera ¢puszuku. [Ipu sTomM obecrnieunBaeTcsi OBIaJCHUE 00YUYaAIOIIUMUCS
YMEHUSIMH  TPOBOJUTh KOCBEHHBbIE HW3MEPEHHS, MCCIEAOBAaHUS 3aBHCHUMOCTEM
(bu3MYECKUX BEIMYMH U MMOCTAHOBKY OIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

bonpiioe BHIMaHME yAETSETCS PEUICHUIO pAaCYETHRIX M KaYECTBEHHBIX 3a1a4. [Ipu
TOM JUIsI pacdy€THBIX 3a/ad TPUOPUTETOM SIBISIFOTCS 3a7adud C SIBHO 3aJaHHOMU
¢u3nyeckoil  MOAENBIO, TO3BOJSIOUIME MPUMEHSTh HW3YYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjienia Kypca, TaKk U MHTETPHUPYS 3HAHHS U3 Pa3HBIX
paznenoB. J[s KadyeCTBEHHBIX 3a/7a4 MIPUOPUTETOM SIBIISIFOTCS 3aJaHUS Ha OOBsICHEHUE
npoTeKaHuss GU3NIECKUX SBICHUA W MPOIIECCOB B OKPYXKAIOIIEH KHU3HU, TPEOYyrOIIHe
BBIOOpa (PM3UYECKON MOJIEIH JIJISl CUTYAIllMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsimu GI'OC COO k maTepuanbHO-TEXHHUYECKOMY
obecrieueHunto yueOHOTo mporiecca 6a30BbIil ypOBEHb Kypca (DU3UKH Ha yPOBHE CPETHETO
o0miero o0pa3oBaHUs JOKEH M3y4aThCsl B YCIOBUSX MPEAMETHOTO KaOMHETa (PU3UKU
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WIM B YCJIOBUAX HWHTETPUPOBAHHOTO KaOWHETa MPEIMETOB E€CTECTBEHHO-HAYYHOTO
nukia. B kabuaeTe u3uku 10KHO OBITH HEOOX0AMMOE JTabopaTopHOEe 000PYyI0BAHUE
JUTSI BBITIOJIHCHUSI YKA3aHHBIX B IMpOrpamMMme MO (PU3UKE YUCHHUECKUX MPAKTUYCCKUX
paboT U AEMOHCTPALIMOHHOE 000PYI0BaHUE.

JlemoHCTpaninoHHOEe 000pyAoBaHUEe (GOPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHHUMAJIBHOM JIOCTaTOYHOCTM M OOECHEYMBAaET IIOCTAHOBKY IIE€PEUYMCIICHHBIX B
nporpaMMe Mo (U3MKE KIIOYEBBIX JEMOHCTpAIUil /JIsi HCCIENOBAaHHUS H3y4aeMbIX
SBJICHUM U MPOIIECCOB, IMIUPUYECKUX U (PYHIAMEHTAJIbHBIX 3aKOHOB, MX TEXHHUYECKHUX
IIPUMEHEHUM.

JlabopaTopHoe oOopyJoBaHME I YYCHUYECKUX  TMPAKTHYECKUX  paldoT
dbopMupyeTcsi B BUJie TEMAaTUHYECKIUX KOMIUIEKTOB M 00€CIeYnBaeTCa B pacu€Te OJHOrO
KOMILIEKTa Ha JBYX OOydalommxca. TeMarnuyeckue KOMILUIEKTBI JabopaTOPHOTO
000pyI0BaHUS IOJKHBI OBITh MOCTPOCHBI HA KOMIUIEKCHOM UCTIOJIb30BAHUH aHAJIOTOBBIX
U 1U(poBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHUJE
1U(pPOBBIX TAOOPATOPHUH.

OCHOBHBIMU LIEJIIMU U3Yy4Y€HUs PU3UKHU B 001IEM 00pa30BaHUHU ABIIAIOTCS:

e (opmMupoBaHHE UHTEPECA U CTPEMIIEHUSI 00YUAIOIIMXCS K HAYYHOMY U3YUYEHUIO

MPUPOBL, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

® pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJ€ IMO3HAaHWS U (PopMUpOBaHHE
UCCIIE0BATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmupoBaHHEe HAYyYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa U3Y4YEHHUS OCHOB
CTpPOEHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DH3UKU;

e (QopmupoBaHuE YMEHUU OOBSCHSTH SIBIICHHUS C UCIIOJIb30BaHUEM (PU3UUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHMe NpPENCTABICHUA O POJUM (PUKMKU A Pa3BUTUS JIPYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TE€XHOJIOTHM.

JlocTmkeHne STuUX Lenell o0ecreunBaeTcss pelIeHUuEeM CIEAYIOIMMX 3a1ad B

IpoIiecce M3yueHus Kypca (PU3MKH Ha YPOBHE CPEIHET0 0011ero oopa3oBaHus:

e [puoOpeTeHue CUCTEMbl 3HAHUW 00 OOUMX (PU3MYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKJIOYAs  MEXAaHHKY, MOJIEKYJIAPHYIO  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DM3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

e (opmupoBaHHEe YMEHHI MPUMEHITh TEOPETUYECKUE 3HAHUS JJIsi OOBSICHECHHUS
bu3nuecKux SBICHUN B MPUPOJE W JJIS TPUHITHS MPAKTHUCCKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

® OCBOCHHE CIOCOOOB PEIICHUS PA3IMYHBIX 33/1a4 C SIBHO 3aJaHHOU (hU3UIECKOM
MOJIEJIbIO, 33J1a4, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue (PU3NUYECKON
MOJIEJY, aICKBATHOM YCIIOBUSM 33/1a4K;



® TOHMMaHHE (PU3UYECKHMX OCHOB M NPUHLHUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

® OBJIAJICHUE METOJAAaMH CAaMOCTOATEIBHOTO IJIAHUPOBAHUS U TPOBEACHHUS

(¢u3nYecKux HSKCIEPUMEHTOB, aHajiM3a W UWHTEpIpeTanud uHpopmamu,
oTnpeeeHHs JOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

® CO3/IlaHUE YCIOBUU ISl Pa3BUTUS YMEHHH MPOEKTHO-UCCIIEIOBATEIBCKOM,

TBOPUYECKOU JIEATETLHOCTH.

Ha wusyuyenne ¢usuku (0a30BbIii YpOBEHb) HAa YPOBHE CpEOHEr0o OOIIEero
oOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Henelno), B 11
KJacce — 68 yacoB (2 yaca B HEJEIO).

[Ipennaraemslii B mporpamMme no Gpu3nKe nepeueHp Jad0paTOpPHbIX U MPAKTHUECKUX
paboT sABIAETCS PEKOMEHI0OBAaHHBIM, YUUTENb JIeJaeT BEIOOP MPOBEACHHUS JTA0OPATOPHBIX
padoT U OMBITOB C YYETOM UHIUBUAYAJIbHBIX OCOOEHHOCTEN 00yUYaroInXCs.

COJAEPKXAHUE OBYYEHUSA

10 KJIACC

Paznen 1. @u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUSA

®dusuka — Hayka o npupone. Hayunble METOABI MO3HAHUSA OKPYXKAKOLIEr0 MHUpA.
Ponp sxcnieprMeHTa U TeOpUH B MPOIIECCE MTO3HAHUS PUPOJIBI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (U3MYECKUX SBICHUW U TpoiieccoB. HayuHbie TUIIOTE3HI.
®dusnyeckue 3aKOHbl U TEOpUU. ['paHUIBI NPUMEHUMOCTU (PUBHUECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUS.

Ponb u Mecto puszuku B HOpMUPOBAHUM COBPEMEHHOW HAYYHOU KapTHUHBI MHUPA, B
MIPAKTUYECKOMN JEATEIBHOCTH JIFOJCH.

Jlemoncmpayuu

AHaJIOTOBBIE U ITU(POBBIE UBMEPUTENIHHBIE MPUOOPHI, KOMIBIOTEPHBIC TATUMKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO  JBUYKCHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienue, CKOPOCTh (CPEaHSSI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) 1 YCKOPEHHE
MaTepUAIbHOW TOYKH, HMX MPOCKIMH HA OCH CHUCTEeMbl KoopauHat. CloxeHue
MIEPEMELLCHUI U CII0KEHUE CKOPOCTEM.

PaBHoMepHOE ¥ PaBHOYCKOPEHHOE TIpsSIMOJIMHENWHOE JABWKeHue. [‘paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUSI, MyTHU U MEePEMEIICHUST MaTeprualibHON
TOYKH OT BPEMEHH.



CBoOomHOE TIazieHue. Y CKOpeHHe CBOOOTHOTO TaIeHUS.

Kpuonunennoe nBuxenue. JIBUKEHHE MATEPUAIIBHOW TOYKU IO OKPYKHOCTH C
IIOCTOSTHHOM IO MOJTYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTb, JMHEHHAS CKOPOCTh. [leprnon n
yacToTa ooparnieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckne ycTpoiCTBa U MPAKTHUYECKOE MPUMEHEHHE: CIUAOMETD, JBUKCHHE
CHaps10B, LICTIHBIE U PEMEHHBIE ITEPEIAYN.

Jlemoncmpayuu

Mopgens cHuCTEMBI OTCYETA, WILTIOCTPAUMS KUHEMATUYECKUX XapaKTEPUCTHUK
IBHKCHUSL.

[IpeoOpazoBanue NBUKEHUN C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue pABwKeHUs Tena, OpOLIEHHOTO TOJA VYIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOHOTO MaJeHHUSL.

Hanpasnenue CkOpoCTH IpU ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydyeHne HEpPAaBHOMEPHOTO MBWKEHHS C LENbI0 ONPENEIICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBaHue COOTHOLIEHUS MEXAY IyTSAMH, MNPONACHHBIMM TEJIOM 3a
ITOCJIEAOBATEIBHBIE PABHBIE IIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBUXKEHUU C
Ha4yaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yyeHne nBMKEHUS IAPUKA B BA3KOM KUIKOCTH.

N3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipraimn otHocuTensHOCTH ['amunes. Ilepseit 3akoH HeroroHa. MHepuunanbsHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpuHuun cynepno3unuu cui. Bropoii 3akoH HproToHa aiis
MaTepuagbHOUW TOUKU. Tpernit 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3akoH BceMupHoOro TsaroreHud. Cuina tsbxectu. [lepBast kocMuyeckas CKOpOCTb.

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

Tpenne. Buapl Tpenus (mMokos, ckoiyibkeHus, kadenus). Cuna tpenus. Cyxoe
Tperue. Cuiia TpeHHs CKOJIbKEHUS U cujia TpeHus nokos. Koagouuent tpenus. Cuna
CONPOTHUBJIEHUS NIPU IBKEHHUH TEJIA B )KUIKOCTH WJIU Tas3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIbI OTHOCUTENBHO OCH BpaiieHus. [liedo cuibl. Y ClloBUS paBHOBECHS
TBEPJIOIO Tea.

TexHHUecKre ycTpoicTBa U MPAKTHYECKOE MPUMEHEHNE: MTOAIINITHUKY, IBH)KCHHE
MCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu



SIBrieHne nHEpIUU.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIMNX TEI.

Bropoi 3axkon HeroToHa.

N3mepenue cu.

CioxxeHue Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAaIIHH.

HesecomocTts. Bec Tena npu yCkOpeHHOM NOABEME U AJCHUM.

CpaBHEHHE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECH .

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yuenune aBmxeHUs: OpycKa 1Mo HaKJIOHHOW TJIOCKOCTH.

HUccnegoBanne 3aBUCHUMOCTH CHJI YOPYTOCTH, BO3HHUKAIOIIMX B NPYKUHE U
PE3MHOBOM 00pasiie, OT ux JAehOopMaIIH.

HccnenoBanue ycinoBui paBHOBECHUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3akonwvl coxpaneHus 6 MmexaHuKe

Nmnynbe MaTepualibHOM TOYKHU (Tena), CUCTEMbl MaTepUANIbHBIX ToueK. IMIyibC
CHJIBl U WM3MEHCHUE HMITyJbCa TeJa. 3aKOH COXPAaHCHUS HMITyJbca. PeakTuBHOE
JIBUKCHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.

Kunetnueckass 5sHeprusi MaTepHaJbHOM TOYKH. Teopema 00 HW3MEHEHUU
KUHETUYECKOU IHEPTUH.

[ToTenmuanbHas 3Heprusi. [loTeHnManbHasE SHEPTUS YNPYro AePOPMUPOBAHHOM
npy>kuHbl. [loTeHnnanpHas sHeprus Teja BOJIM3U TOBEPXHOCTH 3EMITH.

[ToTeHuanbHbIC U HEMOTEHITUATBHBIC CHITBI. CBSI3b PAOOTHI HEMOTEHIIMAIBHBIX CHJT
C UBMEHEHUEM MEXAHUYECKOW SHEPTUH CUCTEMBI T€JI. 3aKOH COXPAHEHUS MEXaHUYECKON
SHEPTHUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHUuecKkne YCTPOWCTBA M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIIED,
MPYKUHHBIN MUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[Tepexon mOTeHIMATILHOM YHEPTUU B KHHETHUECKYIO 1 OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenune abCOMIOTHO HEYNPYTOTo y1apa ¢ TOMOIIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanue cBsi3u pabOTHI CHITBI C U3MEHEHUEM MEXaHUUYECKOW YHEPTUH TeJla Ha
MIPUMEPE PACTKEHUS PE3UHOBOTO KIyTa.



Pasznen 3. Mousieky/isipHas pu3MKa U TEPMOAMHAMHUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETUUYECKOM TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxenue. Juddysus. Xapakrep JBUKEHUS U
B3aMMOJEHCTBHS YaCTHUI] BellecTBa. MOJENN CTPOEHUS I'a30B, )KUJIKOCTEN U TBEPABIX TEI
U 00BSICHEHHE CBOMCTB BELIECTBA Ha OCHOBE 3TUX Mojenieil. Macca u pa3Mepbl MOJIEKYJI.
KonuuectBo BemectBa. [locTostHHas ABoranapo.

TennoBoe paBHOBecue. Temmepatypa u e€ wusmepenue. lllkana temmeparyp
Llenbcus.

Mopens uaeanbHOro rasa. OCHOBHOE YpPaBHEHUE MOJEKYISIPHO-KMHETUUYECKON
TEOPUU UJCANBHOTO ra3a. AOCOMIOTHAS TeMIEpaTypa Kak Mepa CpeHel KHHETHUECKON
DHEPIruM TEIUIOBOTO JBMKeHUs vacTul rasa. lllkama temneparyp KensBuna. ['azoBbie
3aKOHbl. YpaBHeHHe MenaeneeBa—Knaneiipona. 3akon [lanpToHa. M3ompouecchl B
UJICaIbHOM Ta3e C TOCTOSIHHBIM KOJIMYECTBOM BeliecTBa. ['paduueckoe npeacrapieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHI, TOKa3bIBAIOIIKE JUCKPETHOE CTPOCHHUE BEIIeCTBa, PoTorpaduu MOJIEKyI
OPraHUYECKUX COCAUHECHUMU.

OmnbIThl 110 TP PY3UN KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, 10Ka3bIBAIOIIUE CYIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBUSI.

Mojenb, WUTFOCTpUpYIOLIas MPUPOY JABJICHUS ra3a Ha CTEHKU COCya.

OnbITel, WUIIOCTPUPYIOIIWE  yYPABHEHHE  COCTOSIHHUS —~ WJCAIBHOIO  rasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Omnpenenenre Macchl BO3IyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEpEeHUi 00bEéMa
KOMHATBI, JaBJICHUS U TEMIIEPATypPhl BO3/IyXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEXKy TapaAMETPAMU COCTOSIHUS PA3pEKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoanHaMuueckass cucTemMa. BHYTpEeHHsE DSHEprusi TEPMOAUHAMUYECKON
CUCTEMBI M CcrocoObl € m3MeHeHusa. KomuwdyecTBO TemioTel u pabora. BHyTpeHHss
DHEPrusi OJHOATOMHOTO MAEAIBHOTO ra3a. Buapl Tennonepenadn: TEMJIONPOBOIHOCTb,
KOHBEKIIUS, U3JIyUEHHUE. Y IeNIbHAs TEIUIOEMKOCTh BellecTBa. KonnuecTBo TEMIoTh NpH
Terionepeaaye.

[Tonsitue 06 anuabatHoM mnporiecce. [lepBolil 3aKoH TepMmoarHaMuKU. [I[pumeneHue
MEepPBOTO 3aKOHAa TEPMOJMHAMUKH K wH30mporeccaM. [ 'paduyeckas HHTEpIpeTaIus
paboThI raza.



Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MPOIeccoB B MPUPO/IE.

TermnoBeie MammHbl. [IpuHIMOBL MEeHCTBUS TEmIOBBIX MammH. [IpeoOpa3oBanus
SHEPTruH B TEIIOBBIX MamnHaxX. KoaduimeHt mone3Horo neicTBUS TEIIOBOI MAIIMHEI.
Hukn Kapuno u ero xonhdUIMEHT MOJIE3HOTO ACHCTBUA. DKOJIOTHYECKUE MPOOIIeMbI
TEIUIOPHEPTE€TUKH.

TexHnyeckre yCTpoOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHenue BHYTpEeHHEN SHEPTUH TeJa IPU COBEPILIEHUU padOThI: BHIIET MPOOKH U3
OYTBUIKM TOJ JEMCTBHEM CXKATOTO BO3/lyXa, HarpeBaHue 3Qupa B JaTYHHOM TpyOke
yTEM TpeHUs (BUIEOAEMOHCTpALu).

N3meHeHue BHYTpEHHEH dHEpTruM (TeMIlepaTyphl) Tea IpU TEIIonepeaaye.

OmnbIT 0 agabaTHOMY PACIIUPEHUIO BO3yXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopnenu napoBod TypOWHBI, JABUTATeNsl BHYTPEHHETO CrOpaHUs, PEaKTUBHOTO
JBUTATEIIA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne yaenpHON TEIMIIOEMKOCTH.

Tema 3. Acpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kouaeHcauus. McnapeHue u kuneHue. AOCOIIOTHas U
OTHOCHUTENBbHAS BIAXKHOCTh BoO3ayxa. HaceimeHHeli map. YaenpHas TemuioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHSI OT AaBJICHUS.

TBépnoe Teno. Kpucrammueckue u amopdubie Tena. AHH3OTPONUS CBOWCTB
kpuctauioB. JKunkue kpuctaiiel. CoBpeMeHHble Marepuansl. [lnaBineHue u
KpucTaJmn3anus. Y ienbHast Tersora miasneHus. Cyoaumanus.

VYpaBHeHuUE TEMI0BOTO OanaHca.

TexHuyeckne yCTPOWCTBA M IPAKTUYECKOE NPHUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAIOPUMETP, TEXHOJIOTUH MOJIyYEHUsT COBPEMEHHBIX MATEPUAIOB, B TOM
YU CJIe HAHOMATEepUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX APOB.

Kunenne npu noHW>KEHHOM J1aBIECHUMU.

Crioco0Obl U3MepeHUs BIAXKHOCTH.

Habmoienne HarpeBaHus U MJIaBJICHUS KPUCTAIITMYECKOTO BEILIECTBA.

JleMOHCTpanust KpuCTasioB.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenre OTHOCUTENBHOU BIAXKHOCTH BO3/IyXa.

Pa3znen 4. DiaekTpoguHaAMHUKA
Tema 1. dnekmpocmamuxa



DneKTpu3anus Tell. DJIEKTpUuuecKui 3apsi. [Ba Buaa 3lEKTpUUYECKUX 3apsiioB.
[IpoBOAHUKM, NUAJIEKTPUKA U MOJYIPOBOJHUKU. 3AKOH COXPAHEHUS DJICKTPUYECKOIO
3apsiaa.

B3anmoneiictBue 3apsnoB. 3akoH Kynona. ToudeuyHbI SIEKTpUYECKUN 3apsi.
DnekTpuueckoe noie. Hanpssk€HHOCTH 35eKTprudeckoro moss. [[puHiun cynepno3suuuu
AJIEKTPUYECKUX TToNeH. JIMHNM HANPsHKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PabGora cun snekrpocrarndeckoro mnosis. [loreHunan. Pa3HOCTh MOTEHIMATIOB.
[IpoBOOHUKM ¥ JUANEKTPUKKA B DJIIEKTPOCTATHYECKOM Tone. [ludnekrpuueckas
IPOHUIIAEMOCTb.

OnekTpoéMKocTb. KoHnaeHcaTtop. OIEKTPOEMKOCTh IIIOCKOTO KOHIEHCATOpa.
DHeprus 3apsKEHHOT0 KOHAEHCATopa.

TexHuyeckne yCTPOMCTBA M INPAKTUYECKOE IPUMEHEHME:  DIIEKTPOCKOI,
AIEKTPOMETP,  DJEKTpOCTaTHUecKas  3aluTa, 3a3eMJICHHE  DJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3auMoelicTBHE HA3EKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOBOHUKM B 3JIEKTPOCTATUUECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIOCKOIO0 KOHAEHCATOpa OT IUIOMIAJAM IUIACTHH,
PACCTOSTHUSI MEXKJly HUMU U IUDJICKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenune 3meKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CIOBUS CYLIECTBOBAHUS JIEKTPUUECKOTO TOKa. MicTouHMKH
toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon OMa 71 yyacTka LEnu.

DJIEKTPUUECKOE  CONPOTHUBIICHUE.  YJCIbHOE  CONPOTUBICHHE  BEHIECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIIAHHOE COCTMHEHNUE IPOBOJHUKOB.

PaboTa snextpuueckoro Toka. 3akoH [[xoymns—JIenia. MomHOCTb 37EKTPUIECKOTO
TOKA.

DJIEKTPOJABHKYIIAsl CUJIa U BHYTPEHHEE COMPOTHUBJICHUE MCTOYHMKA TOKA. 3aKOH
OmMa 1151 ToTHOM (3aMKHYTOM ) AneKTpuueckoil nenu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAs] MPOBOAUMOCTH TBEPABIX METAJJIOB. 3aBUCUMOCTH COMPOTUBIICHUS
METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.
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[TomynpoBonuuku. CoOCTBEHHAs! M MPUMECHAs! TPOBOAUMOCTH MOTYTIPOBOTHUKOB.
CaoiicTBa p—N-niepexoa. [lomynpoBogHIKOBBIE TPUOOPHI.

DNEeKTPUYECKUN TOK B PACTBOPAX U PACILIABAX JIEKTPOIMTOB. DJIEKTPOJIATHYECKAS
JUCCOLMALMS. DIEKTPOIIH3.

OneKkTpuYecKuid TOK B razax. CaMOCTOATENBHBIM U HECAMOCTOSATEIBHBIN pa3psill.
Momnnus. [1na3zma.

TexHHuecKre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UICTOYHUKH TOKA, 3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, JJIEKTPOOCBETUTEIBHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHMS, BAKYyMHBIA JUOJ, TEPMHUCTOPBl U
($OTOPE3UCTOPHI, NOTYIPOBOJHUKOBBIN AUO], FaIbBAaHUKA.

Jlemoncmpayuu

N3mepeHne cuilbl TOKAa U HATIPSKEHUS.

3aBUCUMOCTh  CONPOTHUBIICHUS LHJIUHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI,
IJIOMIAU TIOTIEPEYHOT0 CEUYECHUS U MaTepuaa.

CMmelaHHOEe COeIMHEHNE MTPOBOTHUKOB.

[Ipamoe  wm3mepeHue  JNEKTpoaBMWXKyweW  cuibl. KopoTkoe — 3ambIKkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH CONPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE DIIEKTPOIUTOB.

HckpoBoit paspsaa ¥ IpOBOAUMOCTb BO3IyXaA.

OaHOCTOPOHHSISI NPOBOAMMOCTbD TMOAA.

Vuenuueckuii sxcnepumenm, nabopamopuvie padomol

N3yueHne cMEmaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepeHre HIeKTPOABHKYIIEH CHJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOnronenue anexTposusa.

MeknpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 6azoBoro ypoBHs B 10 kiiacce oCyIIeCTBISETCS C YUETOM
coJiep KaTeNIbHbIX MEXITPEAMETHBIX CBSI3€l C KypcaMu MAaTeMaTHKU, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meorxcnpeomemnvle nonsamus, CBS3aHHbIE C M3YYEHHMEM METOJOB HAyYHOIO
MO3HAHUS: SIBJICHHUE, HAYyYHBIH (pakT, runoresa, (pu3nyueckas BEIUYMHA, 3aKOH, TEOPHs,
HaOJII0/IEHUE, SKCTIEPUMEHT, MOJIETTUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuka: pellleHHe CUCTEMbl YpaBHEHUM, JMHEWHAs (QyHKuus, napadoina,
runepOoa, ux rpaduky U CBOMCTBA, TPUTOHOMETPpUUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
IIPOEKIMHU HA OCH KOOPJUHAT, CII0KEHNE BEKTOPOB.
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Buonocus: mexaHuyeckoe IBMKEHHME B JKUBOM mpupoae, Auddys3us, ocMmoc,
TEIUI0OOOMEH JKUBBIX OpPraHM3MOB (BHJBI TEIUIONEpenay, TEIJIOBOE pPaBHOBECHE),
ANEKTPUYECKHUE SIBJICHUS B dKUBOU NPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJISIPHAsl Macca, TEIJIOBBIE CBOWCTBA TBEPHBIX TEN, KUIAKOCTEW U Ta3oB,
ANEKTPUYECKUE CBOMCTBA METAIIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FalbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodpa3oBaHUE NBMXKEHHM C MCIOJIb30BAHMEM MEXAHHM3MOB, YUET
TPEHUsSI B TEXHUKE, MOJLIWITHUKHA, HUCIOJb30BAHWE 3aKOHA COXPAHEHHsI HMMITyJIbCa B
TeXHUKE (pakera, BOAOMET W JIpyrue), JABUTATeNlb BHYTPEHHETO CropaHus, MapoBas
TypOuHa, OBITOBON XOJIOAUIBFHUK, KOHTUITUOHED, TEXHOJIOTHH MOJIyYEeHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHCJI€ HAHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUH, JIEKTPOCTATHUECKAs
3alUTa,  3a3€MJIGHUE  3JIEKTPOIpPHOOpPOB,  KCEPOKC,  CTPYWHBIM  HpHUHTED,
AJIEKTpOHArpeBaTesIbHbIe IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.

11 KUIACC

Paznen 4. DjaeKTpoAMHAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUmMHAA UHOYKUUA

[TocTossHHBIE MarHuThl. B3anMOAEWCTBUME MOCTOSHHBIX MAarHUTOB. MarHuTHOE
none. Bexkrop MarHuTHONW MHAYKUMU. [IpHHIMIT CyNEpIIO3UIIMM MATrHUTHBIX IIOJIEH.
JInHnKr MarHuTHOM MHAYKIUK. KapTrHa JTMHUI MAarHUTHOM MHTYKIIMU MOJISI HOCTOSHHBIX
MAarHuTOB.

MarauTtHoe noJsie MpoOBOJHUKA ¢ TOKOM. KapThHa JIMHUN MHIAYKIIMU MarHUTHOTO
TOJIs1 IJTMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHUKA, KATYIITKH
¢ TokoM. OnbIT Opcrena. BzaumoaercTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJb U HalpaBJICHUE.

Cuna Jlopenna, e€ MOayb M HalpaBieHUE. [[BHKeHHE 3apsyKEHHOW YaCTUIIHI B
OJIHOPOJJHOM MarHuTHOM nosie. Pabora cumnsl JlopeHua.

SIBneHHE ANIEKTPOMArHUTHOW MHIAYKIMHU. [IOTOK BEKTOpa MAarHUTHOW WMHIYKIIMH.
DJIeKTPOJIBIKYIIAs CHJIa MHAYKIIUU. 3aKOH AJICKTPOMAarHuTHOM uHAyKiuu dapanes.

BuxpeBoe nsnexTpuyeckoe moJie. OJNEKTPOABUXKYIIAs CUJa HHAYKIUU B
MIPOBOAHUKE, JIBHXKYILEMCS TOCTYNATEIbHO B OJTHOPOJHOM MAarHUTHOM TIOJIE.

IIpasuio Jlenua.

NHayKTUBHOCT®. SIBnenue CAaMOWHIYKIIUH. DIIEKTPOABKYIIIAS cuia
CaMOUHTyKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

12



TexHHYecKkne yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHE: MOCTOSIHHBIE MArHUTHI,
AJIEKTPOMArHUTBI,  JJIEKTPOJBUTATENb,  YCKOPUTEIHM  3JEMEHTAapHBIX  YaCTHI,
WHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHUE JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIuHMM UHTYKIIUM MarHUTHOTO TOJIS.

B3auMojeiicTBrE ABYX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBIIeHME AIEKTPOMArHUTHON UHIYKIIUU.

IIpaBuino Jlenna.

3aBUCUMOCTh JJICKTPOJBIKYIIEH CHJIBI MHIYKIIMA OT CKOPOCTHM HW3MEHEHMS
MarHuTHOTO ITOTOKA.

SIBrIeHME CAMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3yyeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HccnenoBanue nercTBUSA MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUS 2JIEKTPOMATHUTHONM UHAYKIIHH.

Paszpnes S. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenbnas cucrema. CBoOO HBIC MEXaHUYECKHE KojieOanus. ["apMoHnYecKue
konebanus. [lepuon, yacrora, amruTyaa u dasza koiaedanuit. [Ipy>KUHHBIN MasSTHHK.
MareMaTtnyeckuii MasTHUK. YpaBHEHUE rapMOHMUYeCKHX KosieOanuid. IIpeBpaieHue
SHEPIruM MPU TAPMOHUUYECKUX KOJICOaHUSIX.

Konebarenbhplii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC KOJICOAHUS B HICATbHOM
KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHUSI MEXIY MEXaHUYECKUMU U 3JICKTPOMArHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpAHEHHMsS BSHEPIMM B HJICAJTBHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBienne o 3aryxawluX KojieOaHUsIX. BBIHYXXIEHHbIE MEXaHWYeCKUe
Konebanus. Pezonanc. BeiHykIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMS.

ITepemennsiil Tok. CHHYCOUIANIBHBIA IEPEMEHHBIA TOK. MOILIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U JICUCTBYIOIEE 3HAUCHUE CUJTbI TOKA U HAIIPSIKECHMUS.

Tpancpopmarop. IlpousBonctBo, mnepegaya W TOTPEOIEHHE HIIEKTPUUECKOU
SHEPruM. OKOJIOTMYECKHE PHUCKU TPU MNPOU3BOACTBE dJieKTposHepruu. KynbTypa
HCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCEITHEBHOM )KU3HH.

TexHuueckne yCTpOWCTBA U MPAKTHYECKOE MPUMEHEHHUE: AJIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.
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Jlemoncmpayuu

Uccnenoanne mnapamMeTpoB KOJIEOATEIBHOM CHUCTEMbI (MPYXUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).

Habmronenue 3aryxarommx KojieOaHHH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Hab6nronenue pe3onanca.

CBOOOHBIE ANIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcuuiorpaMMbl  (3aBUCHMMOCTH CHJIBI TOKAa M HAMpPsDKEHUS OT BPEMEHM) s
AIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc mpu  mOCHENOBATENBHOM  COCAMHEHWH  PE3UCTOpPA,  KATYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens TUHUY AIEKTpOonepeaauH.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

WccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAJTBIX KOJIEOAHUM rpy3a HA HUTH OT JJIUHBI
HUTU U MacChI Ipy3a.

UccnenoBanne nmepeMEHHOro TOKa B IIEMU M3 TMOCIEIOBATEIBHO COCIUHEHHBIX
KOHJICHCATOpa, KaTYIIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmMpPOMACHUNHbBLE 60JIHbL

MexaHnueckue BOJIHBIL, yclnoBus pacnpoctpanenus. Ilepuon. CkopocThb
pacrpocTpaHeHus U JUTiHa BOJHEL. [lonepeuynsie u npoaosibHbIe BoJIHBL. HTEphepeHius
1 qudpakius MEXaHUYECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHUSI M3TYy4YEHUS AJIEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snexkrpomarnutHoi BosHe. CBOiCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpaXKEHUe, TMpesioMJIeHUe, Mojspu3anus, audpaxuus,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana >JIEKTPOMArHUTHBIX BOJIH. [IpUMEHEHHE »IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMNIBI paIuOCBA3M U TENEBUICHUS. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuyeckre yCTpoWCTBa M NPAKTUUECKOE TNPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTBI, YJIbTPa3BYKOBasg JHArHOCTHKA B TEXHUKE MW MEIUIIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

O6pazoBaHue U pacIPOCTPAHCHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Kone6mronieecs Te1o Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: 1 MPEeTOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.
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Habmonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYIOW M YaCTOTOM
KOJIeOaHU.

UccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, IMPEIOMIICHUE,
noJisspu3anus, 1udpakius, THTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpssMonnHetHOE paCIIpOCTpaHEHUE CBETA B OJTHOPOJHOM
cpene. JIyu cBera. ToueuHblii MICTOYHUK CBETA.

OtpaxkeHune cBeTa. 3akoHbl OTpaxeHUs cBeTa. [locTpoeHune u3zo0pakeHUil B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKoHBI TpPEIOMJICHHUS cBeTa. AOCOIOTHBIN MOKa3aTeib
npenomneHusa. llonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbId  yroa MOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CioxHbIi cocTaB Oenoro cBera. LBerT.

Cobuparouye 1 pacceuBaroniye JuH3bl. ToHKas auH3a. POKYCHOE PACCTOSIHUE U
onTHYECKas Cuia TOHKOW JuH3blL. llocTpoeHue wu300pakeHHWid B coOuparomux H
pacceuBaromux JuH3ax. DopMysia TOHKOM JMH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. UHTepdepenuus cera. KorepeHTHblE MCTOYHUKH. Y CIOBUS
HaOIIOCHUST MaKCUMyMOB M MHHMMYMOB B WHTEP(PEPEHIIMOHHONW KapTHUHE OT JIBYX
cuH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceera. JudpakunonHas pemérka. YciaoBue HaOMIOECHUS TJIaBHBIX
MaKCHUMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETAa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOMCTBA M  NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyma,
(doToanmapat, NPOEKUMOHHBIA anmapar, MUKPOCKOM, TEJIECKOI, BOJIOKOHHAs OITHKA,
I paklMOHHAs PEeIETKa, MOJISIPOU/I.

Jlemoncmpayuu

[IpsMoNMHENHOE  pacHpOCTpAaHEHHE, OTPAKEHWE M NIPEIOMIICHHE  CBETA.
OnTtuyeckre mpudOPBHI.

[TonHoe BHyTpeHHEe oTpaxkeHne. Mojiellb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUM B JTMH3aX.

Mopenn MUKpPOCKOIIa, TEJIECKONA.

Habmronerune natepdhepeHIny cBeTa.

Habmronenune nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TomyyeHue cekTpa ¢ MOMOLIbIO TPU3MBI.

[Tonyuyenue cekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

Habmronerune nonsipu3aliny cBeTa.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol
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N3mepenne nokasaTtens NpeJoOMIICHHS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.
Hab6nronenue nucnepcnu cBera.

Pa3nen 6. OcHOBBI CIeUAIBbHON TEOPHH OTHOCHUTEILHOCTH

['paHnipl MPUMEHMMOCTH KJIACCUYECKOM MeXaHMKHU. llocTymarsl crnenuanbHON
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJSI CKOPOCTHM CBETa B BaKyyMe,
IPUHLIUI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJyICHUE BPEMEHH U COKpAIlCHHE
JUIVHBI.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.
CB43b MACCHI C JHEPTUEN U UMITYJILCOM PEJISITUBUCTCKOM YaCTULIBI. DHEPTHSI IOKOSL.

Paznen 7. KBanToBasi pusuka

Tema 1. Inemenmol KBAHMOBOU ONMUKU

®otonbl. Popmyna Ilnanka cBs3u 3HEpPrun POTOHA C €ro YaCTOTOW. DHEPrus u
UMITYJIbC (POTOHA.

OtkpeiTiie u uccienoBanue Goroddpdexra. Onbitel A. I'. CroneroBa. 3aKoHBI
dbotoapdexra. YpaBuenue ODitHmTeiHa s poroaddekra. «Kpacnas rpanunan
dhororddexra.

JlaBnenue cBera. OnwiTel 1. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpPOWCTBA U MPAKTUYECKOE TNPUMEHEHHE: (POTOIIEMEHT,
dhoTonaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o10o3((PexT Ha yCTaHOBKE C LIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopaenr atoma Tomcona. OmnbiTel Pesepdopna mo paccessHuO o -4acTHIL.
[Tnanerapuas moaenb atoma. [loctynatet bopa. U3nyuenue u nornomieHue GoToHOB Mpu
Mepexo/ie aToOMa C OJTHOT0 YPOBHSI SHEPTUH Ha Ipyroid. Buel ciekTpoB. CieKTp ypoBHEH
SHEPTrUU aTomMa BOJAOPOJIa.

BonHoBble cBoiictBa uactull. Bomnsl ae bpoia. KopryckyisspHO-BOJIHOBOM
Ty aJiu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHUuecKkne yCTpPOMCTBA M NMPAKTUUYECKOE NMPUMEHEHHE: CIIEKTPAJIbHBIN aHAIN3
(cexTpockoi), 1a3ep, KBAHTOBbII KOMIBIOTED.
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Jlemoncmpayuu
Monuens onbita Pesepdopna.
Omnpenenenre JJIMHBI BOJIHBI J1a3epa.
Hab6nronenue nuHeWyaThIX CIEKTPOB U3ITYyUCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6nronenue muHEHYaTOro CrieKTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JOKAa3bIBAIOIINE CIIOKHOCTh CTpOeHHS sapa. OTKpbITHE
paanoaktTuBHOCTH. OmnbiThl Pesepdopaa mo ompeneneHuio coctaBa paaroaKTUBHOTO
usnyudenusi. CBoiicTBa anb(a-, 6era-, raMma-u3nydeHus. BiusHue pagnoakTHBHOCTH Ha
’KUBBIE OPraHU3MBI.
OTkpeiTHE TpoTOHa U HeWTpoHa. Hykimonnas wmoxens snpa [elizenbepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.
Anb(a-pacnaa. DIEeKTPOHHBIM U MO3UTPOHHBIN Oera-pacnaia. ['amma-uznyuyeHue.
3aKOH paJuOaKTUBHOTO pacraja.
DHeprus CBA3M HYKJIOHOB B sipe. SAnepHbie cuibl. Jlegext Macchl sapa.
SnepHble peakuuu. JleneHue U CUHTES sI€Ep.
Snepubiit peaktop. TepmosiiepHbiii cuHTe3. [IpoOaemMbl U MEPCIEKTUBHI SACPHON
DHEPreTUKU. JKOJIOTHUECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.
DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
dyHIaMeHTalIbHbIE B3auMoieicTBUS. EMUHCTBO (u3nueckoii KapTUHBI MUpA.
TexHuyeckue yCTpOHMCTBA M IPAKTUYECKOE IIPUMEHEHUE: J03UMETp, Kamepa
Bunbcona, siaepHbliil peakTop, aroMHast 6oMoa.
Jlemoncmpayuu
CU€TunK NOHU3HPYIOIINX YaCTHL.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB YyacTUll (110 TOTOBBIM (OoTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U acTPOGU3MKH

Otanbl pa3BUTHUS acTpOHOMHH. [IpuKiiamHOE W MHPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bup 38é31H0T0 HeOa. Co3Be3nusi, sipkue 3BE3/1bl, TUIAHEThI, UX BUJIUMOE JIBHKCHUE.
CoJyiHeUHas cucTeMa.

Counnrne. ConHeuHas akTUBHOCTb. McTounuk sHepruu ComHiia v 3B€311. 3BE3 B, UX
OCHOBHBIC XapaKTePUCTUKHU. JlnarpamMma «CreKTpaJbHbIM KJIAaCC — CBETUMOCTbBY. 3BE3 b
TJIABHOM ITOCJIEOBATEIHHOCTH. 3aBUCUMOCTD «MacCa — CBETUMOCTD) JJIS 3BE3]1 IJIaBHOU
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MOCJIEI0OBAaTENbHOCTH. BHyTpeHHee cTpoeHne 3BE31. COBpEMEHHBIE MPEJCTABIEHUS O
MPOUCXO0XKJIEHUHU U 3BooMU CoHIa U 3BE31. DTaIbl )KU3HU 3BE3.

Muneunslii [1yTe — Hama ["anaktuka. [lonoxxenne u aemxenue ConHua B ['anakTuke.
Tunel ranmaktuk. Paguoranaktuku u kBa3zapel. UEpHBIE IBIPHI B SIAPAX TalaKTHK.

Bcenennas. Pacmupenne Bcenennoit. 3akon Xa006ia. Pasberanue rajnakTuk.
Teopus bonpmoro B3psiBa. PenmkroBoe n3nyueHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabnooenus

HaGnronenuss HEBOOPYKEHHBIM TJIA30M C  HCMOJIb30BAHUEM KOMITbIOTEPHBIX
MPUWIOKEHUH JUIsl ONPEEICHUS MOJI0XKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3us1 CEBEPHOro MOJIyIIapys U IPKUE 3BE3BI.

Hab6nronenus B Teneckon JlyHsl, miuanet, Mnegnoro [lytu.

O0o0maromiee MOBTOPEHUE

Ponb Qusnku 1 acTpOHOMHUU B IKOHOMUYECKOM, TEXHOJIOTUUECKOM, COIMAIbHON U
ATUYECKON cdepax AesATENbHOCTH YEJIOBEKa, pOoJib U MECTO (PM3HKU U aCTPOHOMHUHU B
COBPEMEHHOW HAy4YHOW KapTHHE MHUpa, POJb (PU3HUECKOW TEOpUU B (POpMUPOBAHHH
IpeCTaBlICHU 0 (PU3MUECKOM KapTUHE MHUpPa, MECTO (U3NYECKOM KapTHHBI MUpaA B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUIN O IPUPO/JIE.

MexnpeamMeTHbie CBA3H

N3yuenue kypca ¢pusnku 6a30BOro ypoBHs B 11 kiacce ocylIeCTBISETCS € yUETOM
COJIepKaTEeNbHBIX MEXIIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nowsmus, CBS3aHHbIE C HW3YYEHHMEM METOAOB HAay4YHOIO
MO3HAHUS: SIBJICHUE, HAYYHBIN (akT, runores3a, pusndeckas BeIUYMHa, 3aKOH, TEOpHs,
HaOII0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUUECKUE (DYHKLIUU:
CUHYC, KOCHHYC, TAaHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPbl M KX NPOEKIHM HA OCH KOOPAMHAT, CJOKEHHE BEKTOPOB, IMPOU3BOJHBIC
AJIEMEHTApHBIX (PYHKUWN, TPU3HAKU MOJI00MS TPEYrOJbHUKOB, ONPEACICHHUE TUIOMIAIN
IJI0CKUX QUTyp 1 00bEMa Tell.

Buonocus: anextpuyeckue sBICHUS B )KUBOU NpUPO/JIE, KoyieOaTebHbIE IBUKEHUS
B KUBOW MPUPOJIEC, ONTHUYECKHUE SBJICHUA B JKMBOW IMPUPOJE, ACUCTBUE paauallMU Ha
KUBbIE OPTAHU3MBL.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAS CTPYKTYpa TBEPABIX TEN,
MeXaHU3Mbl 00pa30BaHMs KPUCTATUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaIH3.

l'eocpaghus: MarHUTHBIE TOJIOCA 3€MIIM, 3aJIeKU MAarHUTHBIX pya, (poTochEéMKa
36MHOW MOBEPXHOCTH, MPEICKA3aHUE 3E€MIIETPSCCHUMU.
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Texnonoeus: JMHAM  DJIEKTpOIIEpenady, TEHEpaTop MEPEMEHHOIO0  TOKAa,
3JIEKTPOIBUTATEIb, MHIYKIIMOHHAS T1€4b, PaJap, paAUONPUEMHHUK, TEIEBU30D, AHTCHHA,
tenedon, CBY-nedyb, NpPOEKIMOHHBIN ammapar, BOJOKOHHAS ONTHKA, COJIHEYHAs
OaTapes.

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITIPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Du3MKa» HA YPOBHE CpPEAHETO OOIIero
obpazoBaHus (0a30BBI YpPOBEHB) JODKHO OOECHEYUTh JOCTHIKEHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pPE3yJbTAaThl OCBOCHUS y4eOHOTO mnpenmeTa «DuU3UKa» TOTKHBI
OTpaXaTh  TOTOBHOCTh W  CIIOCOOHOCTH  OOY4YarOIIUXCS  PYKOBOJCTBOBAThCS
chOpMHUPOBAHHONW BHYTPEHHEH TMO3UIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOCKICHHM, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO O0OIleCcTBa, paCIIMPEHHUE >KU3HEHHOTO OIbITa U OIbITa
NEATEIbHOCTH B TMPOLECCE peanr3allii OCHOBHBIX HANpPaBICHUNW BOCHUTATEIBHOU
NEATETbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIUU OOYYArOIIErocss Kak aKTUBHOTO WU
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

MIPUHSTHE TPaJIUIMOHHBIX 00111€4EIOBEUECKUX T'YMaHUCTUYECKUX "
JEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYK) JIESTEIIBHOCTh B MHTEpecax TIPa)XxJaHCKOIO
o0I11ecTBa, y4acTBOBATh B CAMOYITPABJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHUE B3aMMOJICUCTBOBATh C COLIMATIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C HX
(YHKIUSAMY 1 HA3HAUYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOW ESATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUUCKOM TpaKIaHCKON UACHTUYHOCTH, TATPUOTH3MA,

IICHHOCTHOE OTHOILICHWE K TOCYJIApCTBEHHBIM CHMBOJAM, JIOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESITEIIbHOCTH YYEHOTO;
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OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3CTeTHYEeCKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKJIIOYAass 3CTETUKY HAyYHOT'O TBOPYECTBA,
HpUCYyIIEro (PU3NUECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K pas3auyuHbIM chepam MpodeccCHoHANIbHON ASSITENbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBII BHIOOp OyIyIei
po¢heccuu 1 pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa3oBaHUIO B 00JACTH
(U3HUKHN Ha MIPOTSKEHUH BCEW KU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHNS

c()OPMHUPOBAHHOCTh  SKOJOTMYECKOM  KYJbTYpbl, OCO3HaHUE TIJIOOAJIBHOIO
XapakTepa 3KOJOTHYECKHUX IpodiieM;

IUIAHUPOBAHUE W OCYLIECTBJIEHHUE JIEUCTBUI B OKDPYXAIOLIEH Cpele Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;

pacUIMpPEHHE OIbITa JEATEIbHOCTH SKOJIOTMYECKON HAaIlpaBIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUM 10 (PU3HUKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (U3HUUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAYYHOH AEeSATENbHOCTHU, TOTOBHOCTh B MPOLIECCE M3YUEHUS
Gu3MKM  OCYIIECTBISATH  MPOEKTHYID U MCCIENOBATENbCKYIO  JEATEIbHOCTD
WHJVBHTyaJIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiicTBHS
ba3oBble Jilornueckue JeiicTBUA:
CaMOCTOSITEIILHO (POPMYITMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;
ONpENEsATh 1EIU JACATECIBHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUH UX
JIOCTHKCHMUSI;
BBISBJISITh 3aKOHOMEPHOCTH M IPOTHBOPEYMS B PACcCMaTPUBACMBIX (DH3UUSCKHUX
SIBIICHUSIX
pa3pabarpiBaTh IUIAH pELICHUs] MPOOJEMBbI € YYETOM aHaIM3a HWMEIOLIUXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKH MTOCIICICTBUM JI€SITEIIbHOCTH;
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KOOPJIMHUPOBATh M BBHITIOJNHATH PabOTy B YCIOBHUSAX PEATHHOTO, BUPTYAJIHHOTO H
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBhle ucciieqoBarebLCKHe 1eiCTBUSA .

BJIQJIETh HAy4YHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH IOHATHAMU M METOJIaMH
buznueckoil HayKu;

BJIQJICTh HABBIKAMH Y4YeOHO-HMCCIEAOBATEICKOM M TPOEKTHOW JEATEIHLHOCTH B
obsactu PU3UKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METO/IOB
pemieHus 3agad  (U3WYECKOTO COJACp)KaHMS, NPUMEHEHHMIO pPa3JIMYHbIX METOJ/OB
MTO3HAHHUS;

BIIQJICTh BHUJAMHU JICSITCIBHOCTH TIO TIOJYYEHHUIO HOBOTO 3HAHWS, €T0
WHTEPIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX CUTYAIUSAX, B
TOM YHUCJIE TIPU CO3JaHUN YICOHBIX ITPOCKTOB B 00JIaCTH (PU3HKU;

BBISBJISITH IPUUMHHO-CJICJICTBEHHBIC CBS3HM M aKTYaJIU3UPOBATh 3a/1a4y, BBIJIBUTATh
TUNO0TE3y €€ pelIeHus, HaX0IUTh aprYMEHTHI JUIsl JOKa3aTeIhCTBA CBOUX yYTBEPKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIICHUS,

aHAJIM3UPOBATh TIOJYYCHHBIC B XOJI¢ PEIICHHS 3aa4yd pPe3yJIbTaThl, KPUTUUECKH
OIICHUBATh MX JIOCTOBEPHOCTD, MPOTHO3UPOBATh N3MEHECHHE B HOBBIX YCIOBHUSX;

CTaBUTh U  (GOPMYJIHMPOBATH COOCTBEHHBIC 3aJlaud B  00pa30BaTEIIbHOM
JESATETPHOCTH, B TOM YHCIIC TIPH U3yYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUSM, OIICHUBATH TPUOOPETEHHBINA OIIBIT;,

yMETh TIEPEHOCUTHh 3HAHUS TIO0 (QHU3MKE B  MPAKTHUYECKYI0  0OJacTh
KU3HEACATEITLHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IMIPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC UCH, TIPEIaraTh OpUTrHHAIBHBIC TOAXOIBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI M 33/1a49H, JOITYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIQJIETh HaBBIKAMU TIOJy4YeHUs HHpoOpMaIruu (U3NYECKOTO COASpKaHUs U3
WCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISATH IIOWCK, aHaJM3,
CHUCTEMATH3AIMI0 ¥ HWHTEPHpETauio WHHOPMAMK Pa3IUIHBIX BUAOB H  (HOpM
MIPE/ICTABIICHHS;

OIICHUBATh JOCTOBEPHOCTHh HH(OPMAIIHH;

MCIIOJIh30BaTh CPe/ICTBA MHGOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pPEIICHMM KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX U  OpraHM3aIllMOHHBIX 3aj1a4 C
cobmoeHueM TpeOOBaHWN  APrOHOMHUKH, TEXHUKH OE€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHuns, TpaBOBbIX U OTUYECKUX HOPM, HOPM HHGOPMAITMOHHOU
0e30I1aCHOCTH;
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CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEPXKAHUS B PA3IMYHBIX (opMaTax ¢ yuE€TOM
Ha3Ha4YeHUs] MHQOpPMAIMM U UEJNEBOM ayauTOPHH, BBHIOMpas ONTUMAaIbHYIO (Qopmy
IIPEACTABIICHNS U BU3YJIM3ALIAH.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIe JeHCTBUS:

OCYIIECTBIISAITH OOIICHNUE HA YpOKaxX (PU3HKH U BO BHEYPOUHOU IS TEINBHOCTH;

pacno3HaBaTh MPEANOCHIIKNA KOH(DIUKTHBIX CUTYallUi U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOKO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPENCTB;

NOHUMATh W WCIOJb30BaTh MPEUMYLIECTBA KOMAHIHOM W WHIWBUIYaIbHOU
paboThI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JEUCTBUM C YUYETOM OOITUX UHTEPECOB
Y BO3MOKHOCTEHN Ka)JOT'0 YJICHA KOJUIEKTUBA,

IIPUHUMATh L€ COBMECTHOMN AEATEIIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATh
JNEUCTBHUS MO €€ NTOCTUKEHUIO: COCTABJIATH IIJIaH AECHCTBUN, pACIIPEACIIATh POIU C YUYETOM
MHEHHUI yYaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIajJa M KaXXJOr0 y4YacCTHUKA KOMAaHJbl B OOIIUIA
pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IPOEKThI, OLEHMBAaThb MIAEH C TO3UIMUA HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh MTO3UTUBHOE CTPATETHUUECKOE MOBEACHUE B PA3JIMYHBIX CUTYALUSX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBEpPCAJIbHbIC Y4eOHbIe 1elCTBUA
Camoopranusanus:
CaMOCTOSTENIbHO OCYLIECTBIISATh IO3HABATENIbHYIO ACSITEIbHOCTD B 00JaCTH (DU3UKU
Y aCTPOHOMUHU, BBIABIISATH IPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 33/1aUH;
CaMOCTOSTEJIBHO COCTAaBJIATh IUIAH PELICHUs PAacUETHBIX M KaYECTBEHHBIX 3ajad,
IJIaH BBINOJHEHUS MPAKTUYECKOM paldoThl € YYETOM UMEIOIIHUXCA PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOUYTEHU;
JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;
paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEAOUYTEHUH;
JienaTh  OCO3HAHHBIM  BBIOOp, AapryMEHTUPOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTbH 3a PELICHHUE;
OLICHUBATh TPUOOPETEHHBIN OIIBIT;
CIIocoO0CTBOBAaTh (DOPMUPOBAHUIO U TIPOSIBICHUIO IPYIUIIMU B 00nacTu (PU3MKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLIMOHAJIBbHBIN HHTEJJIEKT:
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JaBaTh OIICHKY HOBBIM CHUTYaIllMsiM, BHOCUTH KOPPEKTHBBI B JEATEIHLHOCTH,
OIICHWBATh COOTBETCTBHE PE3YIHTATOB IIEIISIM;

BIIQJICTh HABBIKAMHU TIO3HABATEIHHOW pedICKCHH KAaK OCO3HAHUS COBEPIIACMBIX
JCHCTBUI U MBICITUTEIIBHBIX TIPOIECCOB, X PE3YJIHTATOB M OCHOBAHMIA;

UCTIONB30BaTh MPHUEMBI PEQIICKCHH JJIsI OIEHKHA CUTYyallMH, BBIOOpAa BEPHOTO
pEIICHMS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUKEHUIO;

NPUHAMATh MOTHUBBI W apryMEHTBl JPYTUX TMPH aHaIu3e pe3yJIbTaToB
TESTEIbHOCTH;

PUHAMATH CeOsl, MOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA,

MpUHUMATh MOTHBBI M apTryMEHTBl JPYTUX TPUA aHAJIU3e pPe3yiabTaToB
TeSTETHHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mponecce gocTtkeHUs JTUYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOrPaMMBbI IO
(busuKe U151 ypOBHS CPEIHETO 0OIIETO 00pa30BaHUs y 00yJarOIIUXCsl COBEPIIIEHCTBYETCS
AMOITMOHAIBHBIN MHTEIIEKT, TIPEAOIararommui copMupoBaHHOCTD:

CaMOCO3HAHUS, BKJIOYAIOMIETO CIIOCOOHOCTh TMOHHMMATh CBOE 3MOIMOHAILHOE
COCTOSIHUE, BUJIETh HAMPABJICHUS PAa3BUTHUSI COOCTBEHHON AMOITMOHAIIBLHOM c(hephl, ObITH
yBEpPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKJIIOYAIONMIETO CAaMOKOHTPOJb, YMEHHWE TPUHUMATH
OTBETCTBEHHOCThH 3a CBOE TTOBEACHHE, CIIOCOOHOCTD aalTHPOBATHCS K AMOIIMOHATILHBIM
W3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMU, BKJIIOYAIONIEH CTPEMJICHHE K JOCTHKEHHUIO MU U
yCcrexy, ONTHUMH3M, WHUIMATUBHOCTh, YMEHHE [€HCTBOBAaTh WCXONS W3 CBOUX
BO3MOKHOCTEH;

OMITIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHUMATh SMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YUUTHIBATH €r0 MPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COTIEPEKUBAHUIO;

COIMATBHBIX HABBIKOB, BKIIIOUYAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOIIEHUS C
JIPYTUMU JTFOABMU, 3a00TUTHCSI, POSIBIISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI
K xoniy oOyuenus B 10 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y O0YUAKOIIUXCS YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (GU3UMKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApPTUHBl MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKUA U
TEXHOJIOTUH, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH;
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VUYUTHIBATh TPAHUIBI MPUMEHEHUS W3YYEHHBIX  (DU3UYECKUX  MOJIEJeH:
MaTepuagbHas TOYKa, WHEpLMadbHas cucTeMa OTcuéra, aOCONIOTHO TBEPIOE TEIO,
WJICAUTbHBIA Ta3, MOAEIW CTPOCHHS Ta30B, KUJKOCTEW W TBEPIBIX TEJN, TOYCUYHBIN
AIEKTPUUECKUH 3apsij] MpU PEIICHUH PU3NYECKUX 3a]1ay;

pacno3HaBath (PU3WYECKUE SABJICHUS (IPOLIECChl) M OOBSACHATH UX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYISIPHO-KMHETUYECKOM TEOPHUH CTPOEHUS BELIECTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJUHEHHOE IBUKEHUE,
CBOOOJIHOE TAaJIeHUE TN, JBMKEHUE 0 OKPY>KHOCTH, UHEPIUs, B3aUMOJCHCTBUE Tell,
muddy3us, 6pOyHOBCKOE NBMXKEHHE, CTPOCHUE KUAKOCTEH U TBEPABIX TEJ, U3MECHEHUE
o0bEéMa Tea mpu HarpeBaHuWW (OXJIAXKIECHHWM), TEIUIOBOE paBHOBECHE, HUCIApeHHeE,
KOH/JIEHCalWs, TUTABJIICHHE, KpUCTAIIN3aLHsl, KHIIEHUE, BIAKHOCTh BO3yXa, IOBBILICHUE
JABJICHUS ra3a IpU €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBSI3b MEXY MapaMeTpamu
COCTOSIHHS Ia3a B M30MPOLECCAX, SJIEKTPU3ALINs TEJl, B3AUMOJCHCTBHE 3apsI0B;

OMKCHIBATH MEXAHWYECKOE JIBIDKCHHE, HCIONb3ys (PU3UUYECKHE BEIMYUHBI:
KOOpJIMHATA, MYTh, NIEPEMEILIECHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJa, UMITYJIbC
Tena, KUHETUYEeCKas »HHEPrus, IOTEHIMalbHAas >SHEpPrusi, MeXaHWdyeckas padora,
MEXaHU4ecKass MOLUIHOCTb; IIPH ONMHCAHUM MPABHIBHO TPAKTOBATH (PU3HUECKHUI CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAYCHUS U EAUHUIBI, HAXOAUTh (POpPMYIIbI,
CBSI3bIBAIOIIME JIAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

ONKCHIBATH W3YUYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBJICHUS, UCIIOIb3YS
(u3nUecKue BEJIMYMHBL: JIaBIICHUE Ta3a, TEMIIEpaTypa, CPEeIHsAI KUHETHUECKas: SHEPIUs
Xa0THUYECKOIO0 JBWXKEHUS MOJIEKYJ, CpPEIHEKBaApaTHU4Has CKOPOCTb MOJIEKYJI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSSI SHEprus, padora rasa, Kod(Q(UIMEHT M0JIe3HOTO
JICUCTBUS TEIIJIOBOTO JIBUTATENsS; MPU OMHMCAHWM MPABWIBHO TPAKTOBATh (DHU3UUECKUIN
CMBICJI MCHOJb3YEMbIX BEIUYHH, UX OOO3HAYEHUS U €AUHUIIbI, HAXOAUTH (HOPMYJIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIMUKHY C IPYTUMH BEJIMYMHAM;

ONKCHIBATh HM3YyYEHHBIE JJIEKTPUUECKHE CBOMCTBA BELIECTBA M JJIEKTPUUYECKHE
aBJIeHUs (TIPOLIECCHI), HMCHOJB3YsS (HU3UYECKUE BEJIMYUHBL: JJICKTPUUYECKUN 3apsii,
ANEKTPUUECKOE MOJIe, HAMPSHKEHHOCTD MOJIs, MOTEHIMAN, Pa3HOCTh MOTEHLUUAIOB; MIPU
ONMKMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3yEMbIX BEJIUYMH, UX
0003HAaYEHUs U €AUHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIIME JIAHHYIO (PU3HUYECKYIO
BEIIMYUHY C IPYTUMU BEJIUYMHAMM,

aHAJIM3UPOBATh (PU3HUECKUE TPOIIECCH U SIBJICHUS, UCTIOIb3Ys (PU3NUECKHE 3aKOHBI
W TPUHLUIBL 3aKoH BcemupHoro TtsroteHus, |, |l u Il 3akonsr HproTOHa, 3akoH
COXpaHEHUsI MEXAHMYECKOW »HHEpPruu, 3aKOH COXpaHEHUS WMIYJIbCa, MPUHIIMI
CyNEepHo3UMLIMA CUJI, TPUHIMI PABHOMNPABUS HWHEPUUATIBHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS BELIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeqHell KWHETUYECKOW SHEPruu TEIUIOBOTO JABMXKEHHS MOJIEKYJ C aOCOIIOTHOU
TEMIIepaTypol, MEpPBbIA 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPAHEHHUS 3JEKTPUUYECKOTO
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3apsna, 3akoH KynoHa, mpu 3TOM pa3inudarh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €TO
MaTeMaTU4eCKOEe BBEIPAKCHHUE U yCIOBUS (TPAHUIIBI, 00JIaCTH ) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPHUHIUIIBI EUCTBHUSI MAIWH, TPHOOPOB M TEXHHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBHS HMX OE30MAaCHOTO HWCIIONH30BAHMS B ITOBCETHEBHOM
KU3HU;

BBITIOJTHSTH AKCIIEPUMEHTHI 110 UCCIICAOBAHHUIO (PU3NYECKUX SIBICHUA U MPOIIECCOB
C HCIIOJH30BAHUEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHUH, MpU 3TOM (HOPMYIHUPOBATH
npobieMy/3afady W THUIOTE3y YYeOHOTO 3KCIepUMEHTa, cOOMpaTh YCTaHOBKY U3
NPEI0KEHHOTO 000pYI0BaHMs, TIPOBOIUTH OIBIT U (POPMYITHUPOBATEH BHIBOIBL,

OCYIIECTBIISITH MPSIMBIE U KOCBEHHBIC M3MEPCHUS (PU3NICCKUX BEIIMINH, IIPH ITOM
BBIOMPATh ONTUMAJIBHBINA CIIOCO0 WM3MEPEHUS W HCIOJIh30BaTh W3BECTHHIE METOJIbBI
OLIEHKU MOTPEITHOCTEN U3MEPEHU;

UCCJIEI0BATh 3aBUCUMOCTU MEXIY (PU3NYECKUMH BETUYHMHAMH C UCTIOJIh30BAHUEM
MPSIMBIX U3MEPEHUMN, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJTYYCHHOW 3aBUCHUMOCTH (DM3MYCCKUX BEIUYHMH B BUAC TAOJHIl U TPaPHUKOB, IeIaTh
BBIBOJIBI 1O pE3yJIbTaTaM MCCIICIOBAHMUS,

coOJTI01aTh MpaBMIIa 0€30MaCHOTO TPY/1a TIPH IPOBEICHUH UCCIICIOBAHUNA B paMKaX
y4eOHOTO JKCHEPUMEHTa, yu4eOHO-HCCIIEOBATEIBCKON U MPOEKTHON NEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEILHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYA0BAHMUS;

pemarh pacy€THBIC 3aJla4M C SBHO 3aJJaHHON (U3MUECKOW MOJEIBI0, HUCIIONb3Ys
(du3UYecCKre 3aKOHBI W TPUHIIMIIEI, HA OCHOBE aHAlM3a YCIOBHUS 3aJadd BBHIOMPATH
(U3UYECKYIO MOJIEITh, BBIJCIATH (PU3NYECKHUE BETUYUHBI U JOPMYJIbI, HEOOXOIUMBIE TSI
e pemieHus, MPOBOJUTh PaCUYEThl M OIICHUBATH PEATLHOCTH IMOJIYYEHHOTO 3HAYCHUS
(hU3NIECKOM BEITUYMHBI,

permarh KadeCTBEHHBIC 3aJaud: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUYHBYIO
IIETTIOYKY PACCYXKICHUN ¢ OMOpod Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue SBIICHUS,

UCIIOJIb30BaTh TPHU pEHICHUU Y4eOHBIX 3a/lad COBPEMEHHbIC WH(OpPMAIMOHHBIC
TEXHOJIOTMH JIsl TIOWMCKA, CTPYKTYpUPOBAHUS, WHTEPIPETAIIMU U TPEIACTABICHUS
y4eOHOH M HAyYHO-TIOMYJIIPHONU HH(GOPMAIIHH, TIOTyYCHHON M3 Pa3INYHBIX HCTOYHUKOB,
KPUTHYECKH aHAJTM3UPOBATH MOTydacMy 0 HHPOPMAITHIO;

MPUBOJUTH TPUMEPHI BKJIAJa POCCUMCKUX U 3apyOCKHBIX YUIEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE TPOIECCOB OKPYKAIOIIETO0 MUPA, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHUH;

UCIIOJIB30BaTh TEOPETHYECKUE 3HAHUS 1O (U3UKE B TIOBCCIHCBHOW KU3HH IS
oOecrieueHrss 0€30MACHOCTH TIPU OOpaIieHuu C MNpudOpaMud U TEXHUUYECKUMHU
YCTPOWUCTBAMH, JII COXpAaHEHUS 370POBbS M COOJIFONCHHUS HOPM DKOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;
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paboTaTh B TpyIIE C BHINOIHEHUEM PA3IUYHbBIX COIIMABHBIX POJICH, MIaHUPOBATh
paboTy Tpymmbl, palUoOHAIBHO paCHpelNessTh OO0S3aHHOCTH H  IUJIAHUPOBAThH
JESITeIbHOCTh B HECTAaHAAPTHBIX CUTYAIIUsIX, aJI€KBATHO OIICHMBATH BKJIAJ Ka)XJO0Tr0O U3
YYaCTHUKOB TPYIIIBI B pELIEHUE pacCCMATPUBAEMOI TPOOIEMBI.

K koHiy oOydenuss B 11 kiiacce mpeaMeTHbIE pe3ysbTaThl HA 0a30BOM ypOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBaTh Ha MpHUMEpax poiab U MecTo ¢GUu3UKH B (QOPMUPOBAHUU
COBPEMEHHOM Hay4YHOM KapTHUHbBl MHUpPA, B pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJOTHM, B MPAKTUYECKOW JEATEIBHOCTH JIIOJEH, IEIOCTHOCTh M €IUHCTBO
($u3nYEeCKOil KapTUHBI MUPA;

YUUTBHIBATh TPAHUIBI TPUMEHEHUS U3YyYEHHBIX (PU3NYECKUX MOJICICH: TOUCUHBIN
AIIEKTPUYECKUI 3apsA, Tyd CBETa, TOUCUHBIN HNCTOUYHUK CBETA, SJCpHAs MOJIEIbh aToMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTIO Si7[pa MU pelIeHnU (U3NYECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUecKHe SBIEHUS (TPOLIECChl) U OOBSCHATH HUX Ha OCHOBE
3aKOHOB JJIEKTPOJAMHAMUKH W KBAHTOBOM (M3HMKH: JIIEKTPUYECKas MPOBOJAMMOCTD,
TEIUIOBOE, CBETOBOE, XWMHYECKOE, MAarHUTHOE JCWCTBHUS TOKa, B3aMMOJICHCTBHE
MarHMTOB, SJEKTPOMArHUTHAS UHIYKIIHS, JEMCTBHE MAarHUTHOTO TIOJISl HA MPOBOJTHUK C
TOKOM U JIBWKYIIUKCS 3apsijl, 3JIEKTPOMAarHUTHbBIE KOJICOAHUSI U BOJIHBI, IPSAMOJIMHENHOE
pacnpoCcTpaHEHHE CBETa, OTPaKEHUE, MpeloMIIeHHe, UHTepdepeHIus, TUPpakuus U
noJisipy3alsl CBeTa, AMcrepcus cBeta, (poroanekTpuueckuil apdexr (dhotoaddexr),
CBETOBOE [aBJICHHWE, BO3HMKHOBEHME JIMHEHYAaTOro CHEKTpa aTomMa BOJOPOa,
€CTECTBEHHAsl U UCKYyCCTBEHHAsl PaIMOAKTUBHOCTD;

ONUCHIBATh M3yUEHHBIE CBOMCTBA BellecTBa (JIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHUE, DJIEKTPUUECKYIO0 MPOBOJAUMOCTb PA3IUYHBIX CPEN) U IJNEKTPOMAarHUTHBIE
sBIEeHUS (TIPOIECCHI), UCTIONB3YS (PU3NYECKUE BEIMYUHBI: JICKTPUUECKUN 3apsif, cuja
TOKa, OJJIGKTPUYECKOE HANpsDKEHUE, JIIEKTPUYECKOE COMPOTUBIICHUE, PAa3HOCTh
MOTEHLMAJIOB, 3JIEKTPOABMKYILIas Cuja, paboTa TOKA, MHIyKIUS MATHUTHOTO TIOJIsI, CHJIa
Awmrnepa, cuna JlopeHna, WHIYKTHMBHOCTh KaTYLIKH, OSHEPrusi SJIEKTPUUECKOrO H
MarHMTHOTO TOJIEH, IEPUOJT M YacTOTa KoeOaHuil B KOeOaTeIbHOM KOHTYpE, 3aps U
CHUJa TOKa B MPOLECCE TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJjeOaHuil, (hoKycHoOe
paccTosiHMe W ONTHUYECKas Cuja JIMH3BI, TPU ONHCAHWM TPABUIBHO TPAKTOBATH
(bu3nYeCKnit CMBICI UCIOJB3YEMBIX BEJIMYMH, UX 0003HAUCHUS U €IUHUIIbI, YKa3bIBATh
(bopMyJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIMYUHY C IPYTUMH BEJIMYMHAMY;

OTHCHIBATh U3YYCHHBIE KBAHTOBBIC SIBJICHUS M MPOLIECCHI, UCTIONB3Ys (hU3HUecKue
BEJIMYUHBI: CKOPOCTB DJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA, SHEPTHUS
¥ UMITYJIbC (DOTOHA, IEPHUOJ MOJTypaciaja, JHEPTHsl CBSI3U aTOMHBIX SIJIEp, IPU OMUCAHUH
MPaBUJIBHO TPAKTOBATh (PU3MUYECKUN CMBICI UCIIOIB3YEMBIX BEJIMUHMH, UX 0003HAUEHUS U
€MHULIbI, yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME AAHHYIO (U3WYECKYIO BEIMYHHY C
APYTUMHU BETMYMHAMH, BBIYUCIIATH 3HaAYEeHUE (PU3NIECKON BETTMUMHBI,
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aHAJIM3UPOBATh (PU3HUECKUE TPOIIECCHI U SIBJICHHUS, UCTIOIB3Ys (PU3NUecKHre 3aKOHBI
Y NPUHUUIBE: 3aK0OH OMa, 3aKOHBI MOCJIEI0BATEIBRHOTO U MapaIEIbHOTO COEAMHEHUS
IIPOBOAHUKOB, 3aKOH J[xoyisa—JIeHnma, 3aKOH 3JIEKTPOMAarHWTHOM WHIYKIWH, 3aKOH
OPSIMOJIMHEWHOTO PACIPOCTPAHEHMsT CBETA, 3aKOHbl OTPAaXKEHHUsS CBETa, 3aKOHBI
IpPEJOMJICHUSI CBETA, ypaBHEHHE OWHIITEWHA A PoTodP@eKTa, 3aKOH COXPAHEHUS
SHEPIUH, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH COXPAaHEHHUs AIIEKTPHUUECKOro 3apsna,
3aKOH COXpPaHEHUs1 MaCCOBOI'0 YMCIIA, IOCTYIAThl bopa, 3aK0H paguoaKkTUBHOTO pacnasa,
OpU STOM pa3iuyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPAXKEHHE U yCIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH;

OIpE/EIATh HAIPABJICHUE BEKTOpa MHAYKLHWU MarHUTHOIO IOJIA MPOBOJHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHia;

CTPOUTh U OIHUCHIBATh M300pakKeHHE, CO3/1aBa€MOE€ IUIOCKUM 3€pKajioM, TOHKOU
JIMH3011;

BBIMOJIHATH IKCIEPUMEHTHI 110 UCCIEA0BAHUIO (PU3NYECKUX SIBICHUN U MPOIIECCOB
C HCIOJb30BAHMEM IMPSAMBIX M KOCBEHHBIX H3MEpPEHUM: NpHU 3TOM (HOPMYJIUPOBATH
npoOsieMy/3aadyy M TUNOTE3y Y4E€OHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEAJIOKEHHOTO0 000y A0BAHMS, IPOBOJAUTH ONBIT U (POPMYJIHMPOBATH BHIBOBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEJIIMYHMH, IPU ITOM
BbIOMpaTh ONTHUMAJbHBIA CHOCOO WM3MEPEHHS U HCIOJIb30BATh H3BECTHBIE METO[bI
OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

MCCJIE0BAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYHMH C HMCIHOJBb30BAaHUEM MPAMBIX
U3MEpPEHUIl: TpU OSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (HUKCHUPOBATh pPE3yJIbTaThl
MOJIyY€HHOM 3aBUCUMOCTH (PU3NYECKUX BEJIWYUH B BUAE TaONMIl U rpaduKoB, JenaTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIEI0BAaHNUS;

coOJI01aTh MpaBuiIa 0€30MaCHOr0 TPY/la MPU MPOBEICHUH UCCIIEI0BAHUN B paMKax
y4eOHOI0 3KCHNEPUMEHTA, y4eOHO-UCCIIE0BATENbCKON U MPOEKTHOM NEATENbHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJaOOpaTOPHOro 000pyAOBaHUS;

pemath pacy€THbIE 3a/1a4dl C SIBHO 3a/laHHOM (DU3MUECKON MOEINbI0, UCTIOIb3Ys
¢u3nyeckue 3aKOHbl W TMPUHLMUIIBI, HA OCHOBE aHAJM3a YCIOBHUS 3a/Jaud BbIOMPATH
(U3UYECKYIO MOJIENb, BBIACIATh PU3NYECKUE BETUYUHBI U POPMYIIbI, HEOOXOAUMBIE TSI
e€ peuieHusi, MPOBOJUTh PACUEThl U OIIEHUBATH PEATLHOCTH MOJIYYEHHOTO 3HAUYCHUS
(hU3NIECKOM BEITUYHMHBI,

pemaTh KadeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMYECKH HENPOTHBOPEUYHMBYIO
LEMOYKY PACCYXICHUH C ONMOpod Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznyeckue SBJICHUS;

MCIIOJIb30BaTh NPU PEIICHUH Y4YEOHBIX 3a/ady COBPEMEHHbIE HMH(POpPMAIMOHHBIE
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYpUPOBAaHUS, HHTEPIPETAUUMU M IPEIACTaBICHUS
y4eOHOI 1 HayYHO-TIOMYJISIPHOM HH(OPMAaLIKH, TOTyYeHHOHN U3 pa3IUYHbIX HCTOYHHUKOB,
KPUTHUYECKH aHATIM3UPOBATH MOIyYaeMyro HHPOPMAIHUIO;
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OOBSCHATh MPUHLUIIBI EHCTBUS MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB,
pa3ianyaTh YCIOBHS UX 0€30MaCHOTO UCIIOIb30BAHUS B MOBCEAHEBHOMN KU3HHU;

NPUBOIUTH MPHUMEPHl BKIAJAa POCCHICKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0BICHEHUE IPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3MKE B MOBCEIHEBHOM XU3HU IS
oOecrieyeHuss 0€30MAaCHOCTM MpU OOpalieHuu ¢ M[pudopaMu MU TEXHUYECKHUMHU
yCTPOMCTBAMHU, JUUIsI COXPAHEHHUS 3I0POBbsI U COOJIIOJEHUS HOPM 3KOJOTHYECKOIrO
IIOBEJICHUS B OKPY KaloIleH cpene;

paboTaTh B TPYMIIE C BBIIOJHEHUEM PA3IMYHBIX COIIMAIBHBIX POJIEH, JIaHUPOBATh
paboTy Tpymmbl, palUoOHAJIBHO paCHpelNessTh OO0S3aHHOCTH H  IJIAHUPOBATh
JESITEIbHOCTh B HECTAaHAAPTHBIX CUTYAIIUsIX, aJI€KBATHO OIICHMBATH BKJIAJ Ka)JIO0TO U3
YYaCTHUKOB TPYIIIBI B pELIEHUE pacCMAaTPUBAEMOI TPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosmn4yecTBo yacos JJIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB u (undposbie)
Ne i/ Konrpouabnple IIpakruuyeckue
TeM NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
patéoTbI padoThI
pecypchl
Paznen 1. DUBUKA U METObI HAYYHOI'O ITIO3HAHUSA
11 @Pu3KnKa U METOJIBI HAYYHOTO 5 bubmuotexa [JOK
' HO3HAHUS https://m.edso00.ru/7f41bf72
Wroro no pazneny 2
Paznea 2. MEXAHUKA
bu6mmoreka IJOK
2.1 K 3)
AHeMatia https://m.edsoo0.ru/7f41bf72
bu6mmoreka IJOK
2.2 7
Auramuica https://m.edso0.ru/7f41bf72
53 3aKOHBI COXPAHEHUS B 6 1 1 bubmoreka [JOK
' MEXaHHKe https://m.edsoo.ru/7f41bf72
Htoro no pazaeny 18
Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 butmoreka [JOK

KUHETHUYECKOU TEOPUU

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

bu6mmoreka IJOK

3.2 10 1
OCHORRI TEpMOHHAMIKH https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS 5 bubmuotexa [JOK
' BenectBa. Ma3oBbIe MEPEXOIBI https://m.edso0.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. DJIEKTPOJAUHAMUKA
bu6mmoreka IJOK
4.1 1 1
MeKTpoCTaTIIa 0 https://m.edsoo0.ru/7f41bf72
42 [ToCTOSIHHBIN AIEKTPUUECKUI 12 1 1 bubmoreka [JOK
' TOK. TOKHM B pa3jIM4HBIX cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 3 4
[TPOT'PAMME
11 KJIACC
KoumnuyecTrBo yacos DJIEKTPOHHbIE
Ne HaumeHnoBaHue pa3iejioB U TeM (mudpoBbIie)
Konrpoabubsie IIpakTuyeckue
n/n NporpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl

Paszpen 1. JIEKTPOANHAMMUKA
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11 MarauTHoe IoJIe. 11 1 bu6mmoreka IJOK
' DIeKTpOMarHUTHAS WHTYKIIHSI https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHU S 1 BOJIHbBI
51 MexaHu4eckue u 9 bubmoreka [JOK
' 9JICKTPOMarHUTHBIC KOJICOaAHUs https://m.edsoo.ru/7f41c97c
MexaHu4ecKHue u bu6mmoreka IJOK
2.2 5 1
AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
bubmoreka IJOK
2.3 10
Orriica https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pa3nen 3. OCHOBBI CIIEIIUAJIBHO TEOPUU OTHOCUTEJIBHOCTHU

31 OCHOBBI crielIMaIbHON TEOPUHU 4 1 butmoreka [JOK
' OTHOCUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pasnen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 bubmorexa HOK
' https://m.edsoo.ru/7f41c97c
49 CThoeHIe AToMa 4 butmoreka [JOK
. TPOEHUE aTOM
P https://m.edsoo.ru/7f41c97c
b K
4.3 ATOMHOE SIIpO 5 nomorexa IO

https://m.edsoo.ru/7f41c97c
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Uroro no pazneny

15

Paszpen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

51 DNeMEeHThl aCTPOHOMUU U 7 1 bubmuoteka [JOK
' acTpou3UKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE
bu6mmoreka IJOK
A 4
0 Obobmaroree nosToperie https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB T1O 68 4

I[TPOI PAMME
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Cnoco0bl OLIEHKH JOCTHKEHUS YYAIIMMUCH IJIAHUPYEMBIX Pe3y/JbTAaTOB

Kpumepuu ouenusanusn ycmuovix omeemoes yuaujuxcs

OtMmeTtka «5»: - yyamuiics 0OHapyKUBAET MPaBUIbLHOE MOHUMAaHUE (GPU3UIECKOM
CYIIHOCTH PacCCMAaTPUBAEMBIX SIBJICHUW W 3aKOHOMEPHOCTEW, 3aKOHOB M TEOPHUH, JAET
TOYHOE OIPEJICICHUE U HCTOJKOBAHUE OCHOBHBIX NOHSTUN, 3aKOHOB, TEOPUH, a TAKKE
BEpHOE orpeesieHrne (GU3NIeCKUX BEJIMYMH, UX €IMHUIL U CITIOCOO0B U3MEPEHUS;

* PABUJIBHO BBITIOJIHSET YEPTEXKHU, CXEMbI U TpadUKH, COMyTCTBYIOLIUE OTBETY;

CTPOUT OTBET IO COOCTBEHHOMY IUIaHY, COIPOBOXKIAET pPaccKa3 CBOUMHU
puMepaMH, yMeeT NPUMEHSTh 3HAaHWS B HOBOM CHUTyallUM TPU BBIIOJIHEHUU
MPAKTUYECKUX 3aJaHUM;

* MOKET YCTaHOBUTH CBS3b MEXKy U3y4a€MbIMU U paHEe M3YYEHHBIMU B Kypce
(GU3UKA BOIpPOCAMH, a TaKKe C MaTepualioM, YCBOCHHBIM NpPH HM3YYCHHH JIPYTUX
MPEIMETOB.

OTMeTKa «4»: - CTaBUTCS, €CJIU OTBET YOBJIECTBOPSET OCHOBHBIM TPEOOBAHUSIM
K OTBETY Ha OTMETKY «5», HO B HEM HE HUCIOJIb3YIOTCS COOCTBEHHBIH IJIaH pacckas3a, CBOU
MIPUMEPHI, HE IPUMEHSAIOTCS 3HAHUSI B HOBOM CUTYyallMu, HET CBSI3U C paHEE U3YUYECHHBIM
MaTepualioM U MaTepUalioM, YCBOEHHBIM MPU U3YUYECHUU JAPYTUX MPEIMETOB.

Otmetrka «3»: - cTaBUTCA, €cild OoJjbllas YacTh OTBETA YOBIETBOPSET
TpeOOBAHUAM K OTBETY Ha OTMETKY «4», HO 0OHapYyKUBAIOTCA OTJEIbHBIC MPOOEIIbI, HE
MPENATCTBYIONIME AaJbHEHIIEMY YCBOCHHUIO IPOTPAMMHOIO MaTepuaia; ydauuucs
YMEET IPUMEHATH [TOJTYUYECHHbIE 3HAHHUS [IPU PELICHUH TPOCTBIX 3a7a4 C UCIIOJIb30BAHUEM
TOTOBBIX (POPMYJI, HO 3aTPYIHSAETCS MPHU PEIICHUH 3a/1a4, TpeOyIoIuX mpeodpazoBaHue
dhopmy.

OTMeTKa «2»: - CTABUTCS B TOM CJIy4ae, €CJIM y4alluics He OBIIae] OCHOBHBIMU
3HAHUSAMH U YMEHUSIMHU B COOTBETCTBUM C TPEOOBAHUSIMU MPOTPAMMBI.

Kpumepuu ouenusanusn pezyibmamoe 6bln0JIHEHUA 1A00OPAMOPHOIL padombl

OTMeTKa «5»: ydamuiics BHITIOIHSET pabOTy B TOJIHOM 00beMe ¢ COOITI0IeHnEM
HE0OXOMMOI MOCIEeI0BATETLHOCTH MPOBEICHUS OTIBITOB U U3MEPEHUI;

* CaMOCTOSITEIHFHO U PAIIMOHATILHO MOHTUPYET HE00X01UMOe 000py0BaHHE, BCE
OTBITHl TIPOBOJAUT B YCIOBUSIX U PEKUMaxX, OOECICUMBAIOIIMX IOJTYUYEHHE BEPHBIX
pPEe3yJIbTaTOB U BHIBOJIOB;

- coboaeT TpeOoBaHMUs OE30MMaCHOCTH TPY/a;

* B OTUETE MPABUJIBLHO W aKKypaTHO JIeJlaeT BCE€ 3aIlMCU, TaOJUIIbI, PUCYHKH,
4epTEkKU, TpauKu, BEIYUCICHUS;

- 06€3 omMOOK MPOBOAUT aHAU3 MorpemHocTed (ams 8-10 kmaccon).

OTMeTKa «4»: BBIMOTHEHBI TPEOOBAHMS K OIEHKE «5», HO YYEHHK JIOIMYCTHII
HEJI0YEThI WJIM HErpyOble OIIMOKH.
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OT1MmeTKka «3»: pe3yJbTaT BHIOJHEHHOW YacTH TAKOB, YTO MO3BOJISIET MOJTYYUTh
MIpaBUJILHBIE BBIBOJBI, HO B XOJI€ MPOBEIACHUS OIBITA U W3MEPCHHUA OBLIN JTOMYIICHBI
OIITHNOKH.

OTMeTKa «2»: Pe3ylbTaThl HE TO3BOJISIIOT TMOJYYUTh MPABUILHBIX BBIBOJIOB;
OMBITHI, U3MEPEHHUs, BBIUMUCICHUS, HAOIIOJECHUS NPOU3BOIUIUCH, HEBepHO. Bo Bcex
ClIyyasix OIICHKa CHIIKAETCs, €CIM YYEHUK He coOuofall TpeOoBaHUM 0e30MacHOCTH
Tpyna.

Kpumepuu oyenueanus nucbMeHHbIX KOHMPOAbHBIX padom (yuumasleaemcs,
KaKyio 4uacms padomol y4eHUK 6blHOJIHUIL)

10-11 kaaccenl

OT™MeTKH:

«3»: - BBITIOJIHEHBI JIBA 33JJaHUs IEPBOTO YPOBHS (TI0]T OYKBOM «a»)

«4»: - BBITIOJIHEHBI TPU 3a/IaHUSI TIEPBOTO YPOBHSI

«5»: - BBITIOJTHEHBI TPHU 3aJ]aHUS [IEPBOTO YPOBHSI M OJTHO 3a/IaHUE BTOPOTO YPOBHS

7-9 kiaaccnl

«3»: - BBITIOJIHEHBI BCE 3aJIaHUS TIEPBOTO YPOBHS

«4»: - BBITIOJTHEHBI BCE 3aJJaHUS IIEPBOTO YPOBHS U OJTHO 33JIaHUE BTOPOTO YPOBHS

«5»: - TIATH 33/TaHAH TIEPBOTO YPOBHS U BTOPOTO YPOBHS

Kpumepuu ouenusanus ymeHnuil peutams pacuemusie 3a0a4u

OtrMeTKa «5» - B JIOTHYECKOM PACCYX ICHUHM U PEIICHUU HET OIIMOOK, 3a7a4a
perieHa paloHaIbHBIM CTIOCOOOM.

OtrMeTKa «4» - B JJOTUYECKOM PACCYKJICHHH U PEIICHUU HET CYHIECTBEHHBIX
omrO0K, HO 3a/1aUa PelIeHa HeparMOHAIBHBIM CITIOCOOOM HIIH JIOMYIIEHO HE

0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.

OtTMeTKa «3» - B JIOTHYECKOM PACCYXICHUH HET CYIICCTBEHHBIX OINIMOOK, HO
JIOTTyIIIEHA CYIECTBEHHAS ONTMOKA B MAaTEMAaTHYECKUX PACUETaX.

OTMeTKa «2» - UMEIOTCS CYIIIECTBEHHBIE OMIMOKHU B JJOTUYECKOM PACCYKIICHUU

U B PEIICHUH.
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

» ®usuka, 10 xmacc/ Mskumes ['.5., byxoBmeB b.b., Corckmit H.H. mon
penakmuert  [lapdentoreBoit H.A., AkmuonepHoe obmectBo  «M3marenbcTBO
«ITpocsenieHue»

* ®usuka, 11 xmace/ Msakumes I'.JI., byxoenes b.b., Yapyrun B.M. non
penakmuert  [lapdentoreBoit H.A., AkmuonepHoe obmectBo  «M3marenbcTBoO
«IIpocsenieHue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
1 http://nsportal.ru - corranbHas ceTh paOOTHUKOB 00pa30BaHMUS.
2 http://markx.narod.ru/pic/ - ¢pu3uka B mkore.
3 http://festival.1september.ru/articles/ - ¢dectuBasp memaroruueckux  HACH

«OTKpPBITBIN YPOK».

http://www.fizika.ru/ - caitt mis yaureneit GU3MKA U KX YUSHUKOB.
http://www.physics.ru/ - maTepuansl o (pU3HKE.

www.ege.edu.ru - nadopmarronHsli mopran EI'D.
http://school-collection.edu.ru/ - enunas komrekuus [IOPoB
https://edsoo.ru/mr-fizika/ - MmeTonuyeckue mocoOUs U PEKOMEHIAIIH.
https://edsoo.ru/metodicheskie_videouroki/ - meTomuieckue BUICOYpOKH.

10  https://fipi.ru/oge/demoversii-specifikacii-kodifikatory - memoBepcun KUM mist
roCy1apCTBEHHOM UTOTOBOW aTTECTALUU.
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