MUWHUCTEPCTBO MTPOCBEIMIEHUS POCCUIICKOM ®EJIEPAIIIN

JenapramenT 00pa3oBaHuss AAMUHUCTPauuM ropoaa Tromenun

PACCMOTPEHO:

MO yuuTenen eCTeCTBEHHO-HAYYHOTO IIUKJIA
PyxoBonutens MO

ScnnoBekux H.H.

IIporoxon Ne 1 ot 31 aBrycra 2026 r.

MAOY COII Ne 25 r. TromeHnun

COI''TACOBAHO:

3amectutenb aupekropa no YBP
ScunoBckux H.H.

«31» aBrycra 2026 .

PABOYAS ITPOI'PAMMA
y4eOHOro mpeameTa
«®Pu3uka(0a30Bblil YPOBEHBD)»
OCHOBHOT'O 00IIIETO 00pa30BaHUs
J1s1 00yvaromuxcs 5-9 Kjiaccos
Ha 2026-2027 y4eOHbIH 1o/

Tromenb, 2026 roa

YTBEPXJIAIQ
Jinpexrop MAOWCOLL Ne25 r,
T

Ml" t
2 ﬂ;g{pa;{m JlyGomoe
v
\

[Tpukaz Ne 264-O/1
oT «31» aBrycra 2026 r.



MHNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma no yueoHomy npenmery «DPusukay mis 10 - 11
KJ1acca(oB) pa3paboTaHa B COOTBETCTBUH C:

— ®enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-D3 «O6 06pazoBaHuu B
Poccuiickoii @eaepaunn» (B AEUCTBYIOIIEH peJaKIIHH );

— ®I'OC ocHoBHOTO 00111eTO 0Opa3zoBanus (prka3 MuHmnpocsenienus: Poccun
ot 31.05.2021 Ne 287, B AelCTBYIOINIEH pelaKkIUN);

— DdenepanbHO 00pa3oBaTEIBLHON MIPOrpaMMOii OCHOBHOT'O OOIIIETO
oOpazoBanus (rpuka3 Munnpocsemenus Poccun ot 18.05.2023 Ne 371, B
NENCTBYIOLIEH pellakiim), BKiIovas penepaibHyto padouyro mporpaMmmy mo
npeamery «Duznkay;

— Tlonoxxenuem o padoueit mporpamme MAOY COII Ne25 r. Tromenu.

CopepxaHue mnporpaMMbl 1O (U3MKE HampaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydawommxcs 10-11 kimaccoB mpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTaM
OOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBs3€H (PUBMKM C €CTeCTBEHHO-HAyYHBIMU Yy4e€OHBIMH MpeaMeramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHus, MIAHUPYEMbIE€ PE3yJbTAaThl OCBOEHUSI Kypca (PU3HMKHU: JIUYHOCTHBHIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0230BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJIAHUPYEMBIE PE3YJIbTAThl OCBOCHHS Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rojgaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BBICTYNAas B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIa/J B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoapHBIN Kype GU3NKU — cHCTEeMOOOpa3yoni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpenNeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TMOJIyYeHHUs HOBBIX MaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAyYHBIA METOJI O3HAHUSI IPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEOBaHUM.



B ocHOBy kypca ¢u3WKu 1jis ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH PAI HUACH, KOTOpPhIE MOXKHO paccMaTpuBaTh KakK TMPHUHITUIBI €T0
MTOCTPOCHUS.

Hoes yenocmunocmu. B COOTBETCTBUM € HEM KypC SBISICTCS JIOTHYECKU
3aBEPILEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lesioB (DU3UKU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHOMN (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBIsSeTcCs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuU, BEIECTBE U
nouie.

Hoes eymanumapuzayuu. E€ peanuzanus NpenosiaraeéT HCIOJIb30BAHHUE
T'YMaHUTAPHOTO TOTCHITMANA (PU3NYECKON HAyKH, OCMBICICHUE CBS3H Pa3BUTHSA
bu3uku ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYCCKUX TMPHIIOKCHUN
W3YYEHHBIX TEOPHUU U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEICHHUS AJIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKMM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHH, a TaKXe OOCYXKICHUSI
po0JIeM palMOHATIBFHOTO TIPUPOIOTIOIB30BAHUS U IKOJIOTHIECKOW 0€301TacCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPETHEro OOIIero
oOpa3oBaHus SBISAIOTCS (hu3mveckue Teopur (GopMHUpOBaHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX  MPEACTABICHUSAX O TPHUPOAEC, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, IS OINWCAHUS €CTCCTBEHHO-HAYYHBIX SIBJICHUA W
MIPOIIECCOB).

CuUCTeMHO-eSITENHbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexkIe
BCETO 3a CUET OpraHW3alUud SKCIEPUMEHTAIBHOU JESITEIBHOCTH O0YYarOIIUXCsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANILHBIX KPaTKOBPEMEHHBIX J3KCIEPHUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpBIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOMIMH CIIMCOK YUYCHHMYECKUX
MpakTUYeCKux paboT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBISACTCS yYaCTHHUKAMHU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm sToM obOecrmieumBaeTcs  OBJIAJICHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTHL KOCBEHHBIE W3MEPEHUsS, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO IPOBEPKE
TIPEJIOKCHHBIX THITOTES.



bonbimioe BHUMaHWE yOENSETCA PENICHUI0 PACYETHBIX W KAUYeCTBEHHBIX
3agad. [lpu 3TOM 1751 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33Ja4d C SBHO
3aJJaHHON (PU3MUECKON MOJIEINBIO, TO3BOJIAIONINE TPUMEHSITh H3yYEeHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfiena Kypca, TaK W HHTETPUPYs 3HAHUSA U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUS (PU3NYECKUX SBICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CHUTyallMd MPAaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECHeUYeHHI0 y4dyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
NpEeIMETHOrO0 KaOWHeTa (PM3HKM WIM B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETA
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE00X0IMMOe J1abopaTopHOE OO0OpYIOBAaHHME JJI BBIMOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Qpu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy1I0BaHUE.

JleMoHcTpalluoHHOE  00OpyJ0oBaHue (opMuUpyeTcs B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIui s
UCCIICIOBAaHMUSI M3yYaeMbIX SIBJICHHUA M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHH.

JlabopaTopHoe 00Opy/IOBaHHE MJI YYEHUUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJaromwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTENHHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPUH.

OCHOBHBIMHU TIEJIIMH U3y4CHUS] PU3UKHU B 0011eM 00pa30BaHUU SBJISIFOTCS:

e (opMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIUXCS K HaydHOMY
U3YUYCHUIO TIPUPOJBI, PA3BUTHE HMX HHTEIUICKTYIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TTO3HAHUS U (opMUpOBaHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYCHUS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue ymMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
bu3MYeCcKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.



JlocTxeHne 3TUX 1ene 00ecreynBaeTCsl pelieHneM CIeIyIOMMX 3a1ad B
nporecce u3yyeHus Kypca GU3NKH Ha ypOBHE CPEIHEro 001Iero oopa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHMM 00  oO0mmx  (u3MUecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsX, BKJIIOUast MEXaHUKY,
MOJIEKYJISIPHYIO  (DU3HMKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3UKY U
3JIEMEHTHI acTPO(DU3HKHY;

dbopMupoBaHHE YMEHUH TNPUMEHATH TEOPETUUYECKHE 3HAHUA  JJIs
OOBsICHEHMsSI (PU3MYECKUX SBICHUW B TMPUPOAE U A TNPUHATUSA
INPAKTUYECKUX PELICHUH B IOBCEAHEBHOM )KU3HHU;

OCBOEHHUE CIIOCOOOB pEIICHUs PA3IMYHBIX 33Jad C SBHO 3aJaHHOMN
¢u3nyeckoil MoJenbplo, 3anad, I[0Apa3yMEBAIOLIMX CaMOCTOSTEIbHOE
co3Jianue (pu3n4ecKor MoJIeNu, aJeKBaTHOM YCIOBUSAM 33/1a4H;
NOHMMaHHE (U3NYECKUX OCHOB M MPHUHILIUIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

OBIIAJICHHE METOJaMH CaMOCTOATEIBHOTO TUIAHWPOBAHMUSA U TPOBEICHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAlW3a W HMHTEpHpeTanuu uHpopmammu,
OIIpE/IENICHUS IOCTOBEPHOCTHU MOJyUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBUM N7l pa3BUTHS YMEHUN IPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbIiI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B Helel0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX PAOO0T SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb J€JaeT BHIOOD
MPOBEJICHUSI J1a0OpPaTOPHBIX PadOT U OMBITOB C YYETOM HHIUBUIYATbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Posib 3KcepuMeHTa W TEOPMU B MPOILECCE TIO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpUHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOPMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJloroBble W IU(POBBIE HU3MEPUTEIBHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeIaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CloxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMelICHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHentHoe  aBmkeHue. J[BMKEHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMIHbIC U PEMEHHBIC MEpeIayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEJIbIO ONPEIEICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['anmunes. IlepBeiidi  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIL MaTepUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MatepuanbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepUUm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YciioBus paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOM Touku. TeopemMa 00 H3MEHEHUHU
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorenmanbHas SHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHbIe  CUiIbl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C WU3MECHEHUEM MEXAaHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasSTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHUEM MEXaHUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. uddysus. Xapakrtep IBUKEHUS U
B3aUMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
[enbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TemIepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHHe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapoMeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpEHHsAS 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHenus. KonmnuectBo TemioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 00 ammabatHoM miporecce. I[lepBhiii 3aKOH TEPMOJMHAMUKHU.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B MIPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. Koadduiment monae3noro
nericTBus TemioBod MmammmHbl. [{ukn KapHo m ero ko3pduimMeHT IOJIe3HOTo
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIeMbl TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOIUIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIUH (TeMIIepaTypbl) Tela IpH TeIuionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATESI BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJIICHUSI.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpUCTaJUTU3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyecknue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenune HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anusi Tel. ODJEKTpUYeCKUi 3apsan. JBa Buaa HIEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTH 3yeKTpuueckoro mnois. I[IpuHoun



CYyNEPHO3ULIUHA FIEKTPUUECKUX Mojed. JIMHUM HanpsKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh IJIOCKOTO0 KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dIEKTPOMETPA.

B3anmoielicTBUE Ha’IEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannstii 3.1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DONEeKTPUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEMu.

DNEKTPUYECKOE COMPOTUBIICHUE. YIECIbHOE COMNPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COEITMHEHUE TTPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma 71 OJTHOM (3aMKHYTOM) AJIeKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpoBOTHUKHU. CobOcTBenHas u npuMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCcTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUA. DIEKTPOIIN3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaJbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe DIEKTPOABHXKYIIEH cwibl. KopoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenne amexTpoiusa.

MesxknpeaMeTHbIe CBS3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kiacce ocyIIecTBIsIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBS3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHU: SIBJICHUE, HAay4HbId (hakT, runores3a, (Qu3nyeckas BEIUUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0osia, UX rpaMKku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOM NIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, naposasi TypOHHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[lIocTosiHHBIE ~ MarHATHL.  B3auMoAelWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM HMHAYKIMU. KapTuHa NMHUNA MarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarauTHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHMe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOMN
MHIYKIUU. OJIEKTPOJABMXKYILIAsA CHJIa HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apazes.

BuxpeBoe »ieKkTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

MHOyKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUMU. OJEKTPOABIXKyLIas  cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMy4YKa MArHUTHBIM MOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBHKYIIEH CHIIBI UHAYKIHH OT CKOPOCTU WU3MEHEHHUS
MarHUTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEDAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHWU.
["apmonunyeckue konebanus. [lepuoa, wacrtora, amrumryga u (aza KoseOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTu4eCKUl MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy raApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJ€ATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroux KojieOaHusX. BeIHYK/IEHHbIE MEXAHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMS.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
HSHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUM 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mnpu MOCIENOBATENIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAIbIX KOJeOaHUH Tpy3a HAa HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 0JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepentms u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHon BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€eKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKHue YCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl IUAarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue natepdepenunu n audpakiuuu MEXaHU4ECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJIeOaHMIA.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
peroMIICHUE, MONSIpU3anus, AMPpakius, UHTepPepeHus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOW JuH3bL. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAKCUMyMOB M MHHHUMYMOB B HHTEp(hEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcClIoBUE HaOIIOCHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOWCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE W IPEJIOMIICHUE CBETA.
OnTuyeckue mpuOOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojielib CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpocKoIa, TeJIeCKona.

Habmronerne natepdepeHIIy CBETA.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yeHue cekTpa ¢ MOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl



N3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaea 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCHUTEIbLHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU M COKpAILCHHE
JUTVHBI.
OHeprus U UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI H UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. SHGPFI/IH
IIOKOAI.

Pazgea 7. KBanToBasi pusuka
Tema 1. dDnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €T0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdexra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHUUecKue YCTpOICTBA M MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oto3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS JHEPrHHM Ha Jpyroil. Bumsl
crekTpoB. CIEKTp YpOBHEW SHEPrUr aToMa BOJIOPO/Ia.

BousiHOoBBIE cBOVicTBa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHeH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykimonnas monens siapa ['eitzenOepra—
HBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlegekt Maccel siapa.

S nepHble peakunu. JleneHue u CUHTES sIEp.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHYECKUE ACIIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob! HAaOIOIEHUS U PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3NPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUM U ACTPOPU3NKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHIMMOE
JIBUOKCHHUE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHI@ U 3BE3.
3BE3BI, UX OCHOBHBIC XApAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATENBHOCTA. BHYTpEeHHEE CTpoeHue



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B spax
TaJIAKTHUK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ima. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTPE/IeNICHUS] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapys U IPKUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01marouee MOBTOPEHUE

Ponr u3uku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKOU c(epax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4yHON KapTHUHE MHPA, POJIb GPU3NUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (U3UYECKOM KapTUHE MHpa, MECTO
(¢bu3nYeCcKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpojie, KoJieOaTelbHbIC
JIBVKEHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAsI CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUSI KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTpOIEpenad, IEeHepaTop IEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS TI€4Yb, pajnap, paguoNpUEMHUK, TEJIEBHU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEIHEI'O OBIIIEI'O OBPA3OBAHU A

OcBoenue yuebHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro O0OIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTH JOCTIKCHUE CIECTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHHUS y4eOHOro npeaMera « OU3nKay JAOJIKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYaroOmuXcsi PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IEHHOCTSIM POCCHUHCKOTrO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbBITA JEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIPaBIICHUH
BOCIUTATEILHOUN ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHu3allny;

YMEHHE B3aUMO/ICCTBOBATH C COLIMATILHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPakIaHCKOH UICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHHUSA

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYask SCTETUKY Hay4YHOTO TBOPUYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;

S) TpyA0BOIr0 BOCIIUTAHUS:



UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON IEesATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHHE OIbITa JEATEIbHOCTH SKOJIOTMYECKOM HAalpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIECCE
u3ydeHus: (QU3MKA  OCYLIECTBISATH  MPOEKTHYID M HCCIEIOBATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jornueckue aeiicTBUA:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATEIIbHOCTH, 33JaBaThb MapaMeTpPbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaEMbIX
bu3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSIX  PEaBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaeaoBarebCcKHe AeHCTBUA:
BJIaJICTh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJAMHU
buznyeckoil HayKu;



BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHON ACSTENbHOCTU
B 005acTy (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJCp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

BJIAJE€Th BUAAMU JIEATEIBHOCTU 110 IMIOJIYyYEHHIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETAllUY, MPeoOpPa3oBaHUI0 W TPHUMEHEHHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJISIT NPUYMHHO-CJICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a4ayy,
BBIIBUTaTh TUIOTE3Y €€ pEeLICHMs, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh IapaMeTPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHCJIC TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00acTei;

BBIIBUTATh HOBBIE HJICH, PEJIaraTh OPUTHHAIBHBIC TTOAXO0/IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ nndopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEp)KaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETANI0 WH(GOPMALMK Pa3IUYHbIX BUAOB U (POpM
MIPEICTaBJICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHrueM TpeOOBaHUN HSPrOHOMMKH, TEXHUKH OE€30MaCHOCTH,
TMUTHUEHBI, PECYpCcOCOEpeKEeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PM3MUECKOTO COAEpX aHUs B pa3IMuYHbIX (opMaTax c
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yalu3alliu.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacro3HaBaTh TNPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMSATYaTh
KOH(JIUKTHI;



pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMHM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHHKAa KOMaHJIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHWBAaTh MWJEH C IO3WLIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHUSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JaCTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX W KaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAMIMH B 00JaCTH
(bU3UKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TO3HABATENLHON  pedyieKCHMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX NPOLECCOB, WX pE3YyJbTaTOB U
OCHOBAaHMUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHSI JIMIHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro oOIero ooOpa3oBaHUs Yy OOydYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJUICKT, TIPEAIOIar afOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

caMOpeTyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHME, CIIOCOOHOCTH AaIanTUPOBAaThCA K
HYMOIMOHAIIEHBIM U3MEHEHUSIM U TPOSIBIISITh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIOUYAIOIIEH CTpEMJICHUE K JIOCTHKEHUIO LIETU U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHArOUTUXCSl YMEHHIA:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS U3YUYCHHBIX (U3UUYECKUX MOJCICH:
MaTepuaibHas TOYKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, aOCOIIOTHO TBEPAOE TEIIO,
WJICAIIBHBIN T'a3, MOJEIIM CTPOCHUS Ta30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU pelIeHnH (PU3NIECKUX 3a/ad;

pacno3HaBaTh (pU3MYECKHE SIBJICHUS (MPOLECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKOW TEOPUHM CTPOCHHMS BEIIECTBA U
DNEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IMPSAMOJMHEWHOE



JIBUKEHHE, CBOOOJHOE TMaJeHHe Tell, ABM)KEHHE IO OKPY)KHOCTH, HHEpIus,
B3auMojeiicTBue Tel, Auddys3usi, OpOyHOBCKOE TBHKEHHE, CTPOCHUE JKUIKOCTEH
U TBEP/IBIX TEJN, U3MEHEHHE 00bEMA Tell MPH HArPeBaHUU (OXJIAKICHUH ), TEIIIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALMs, IUJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTb BO3/1yXa, [IOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HAIPEBAaHUU B 3aKPBITOM
COCyZAe, CBiA3b MEXKAY [apaMeTpamMu COCTOSIHHMsS Tasza B H30Ipoleccax,
ANEKTpU3aLMs TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (DU3MUYECKUE BEIUYMHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIa,
VMMIIYJIbC T€Jla, KUHETUYECKasl DHEPrusl, MOTCHUUAIbHAA JHEPIUs, MEXaHWYECKasl
paboTa, MeXaHM4YecKass MOIIHOCTh; NPH ONUCAHWU NPABUIBHO TPaKTOBATh
(U3MYECKUI CMBICT HMCHOJIb3YEMbIX BEJIMYMH, WX OO0O3HAUEHUS W E€IWHULIBI,
HaXOoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHUHY C JPYTUMHU
BEJIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBIICHUS,
UCIIONBb3Yysl (DU3MYECKUME BEJIMYMHBL: JaBJICHUE Tra3a, TeMIleparypa, CpeaHss
KMHETUYECKAsT DHEPIUs XaOTHYECKOIO JABMKEHHUS MOJIEKYJ, CPEAHEKBAApaTUUHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS B3HEprus, padbora rasa,
KOA((QUIUEHT TMOJIE3HOTO JIEHCTBUSL TEIJIOBOIO JIBUraTess; IpU ONHUCAHUU
NPaBUIBHO TPaKTOBaTh (PU3MYECKUI CMBICT HCHOJB3YEMBIX BEIWYUH, HX
00O3HAaYeHUsT W EAUHMIBL, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JaHHYIO
(pU3MYECKYIO BEIMUUHY C IPYTMMHU BEINYNHAM;

ONMCBHIBATh U3YYECHHBIEC MIEKTPUYECKUE CBOWCTBA BEILECTBA U DJIEKTPUYECKUE
sBJIeHUsI (ITPOLIECCHI), UCTIONB3Ys (PU3MYECKUE BETUUYMHBI: AIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE T0JIE, HANPSHKEHHOCTD IOJIs1, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
IpyU ONHCAHWM MPABWIBHO TPaKTOBAaTh (PU3MYECKUA CMBICI HCIOIb3YEMBIX
BEIIMYMH, MX OOO3HAUYECHMS] W €IUHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JTAHHYI0 (U3UYECKYIO BEJIUYHUHY C APYTUMH BEJIMUYUHAMH,

aHANM3UPOBaTh (PU3UYECKHE TMPOILECCHl U SIBJICHUS, UCIOJIb3Yysl (PU3HUECKHE
3aKOHBI U NIPUHLMIBL 3aKOH BcemMupHoro tsarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHEHHs MEXAaHMYECKOM OJHEPTUH, 3aKOH COXPAHEHUS MMITYJIbCa,
MPUHIUIT CYNEPNO3ULMUA CUJI, NPUHLMUII PABHOINPABUS WHEPLUHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW DHEPTUH TEIUIOBOTO JBUKEHHUSI MOJIEKYII C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHMS
DIIEKTPUYECKOr0 3apsifa, 3akoH KylloHa, mpu 3TOM pasinyarh CIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH ONBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS U MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pE3yJIbTaTaM UCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEpUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000py1I0BaHUS;

pemarb pacyéTHblEe 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3UUECKON BEINUNHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTMYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha M3yYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3nYecKue ABICHUS,

UCIONB30BaTh  MPH  pEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YUYEOHOW U HAay4YHO-MOMYJIIPHON MH(GOPMALIMH, TOTYYEHHON U3
pPa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIy4aeMyto HH(pOpMaIuio;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacCHOCTH MPHU OOpaIEHUH ¢ MPUOOPAMH U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAlMOHAIBHO pPACIPEACNATh OOS3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K konny o0yuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0OYUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3nYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN AJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacrio3HaBaTh (pU3NYECKUE SIBJICHUS (IMPOILECCH) U OOBSICHATh UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKH: DJICKTPUUECKAsi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOIO TIOJSI Ha
MPOBOJTHUK C TOKOM MW JBIDKYIIMICS 3apsiji, dJCKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPa)KEHUE, MPEIOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBeTOBOE JaBICHNUES, BOSHUKHOBECHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas

PaguOaKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pA3JIMYHBIX  Cped) W

AJIEKTPOMAarHUTHBIE SIBI€HUSA (TPOLIECCHI), MUCMONb3YSd (U3NYECKHUE BEIMUYUHBL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUiia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cwia Ammepa, cuna JlopeHia, WHIyKTUBHOCTH
KATYIIKH, JHEPrUs DJIEKTPUYECKOTO0 M MArHUTHOTO TMOJIEH, MEPUOJ M YacTOTa
KoieOaHul B KoJeOaTeIbHOM KOHTYpe, 3aps] W cuja ToKa B Ipolecce
TAPMOHMYECKUX DJICKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHUE U
ONTHUYECKAs CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUIA
CMBIC]I HCIOJb3YEMBIX BEJIMYUH, WX OOO3HAYEHUS W EIUHUIBI, YKa3bIBaTh
(GopMyIbl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMUYMHY C JIPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJICHUA M IPOLECCHI, HCIIOIb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MIEPUOJ TIOJTypaciaia, SHEPTHUs CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWU TMPABUIBLHO TPAKTOBATh (HU3UUYECKUH CMBICI
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS WM E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUYNHBI;

aHAM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBIICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapasjieibHOTO
COEIMHEHNs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHENHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa miia pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOrO 4HCIa, MOCTyJaTtsel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENICNIATh HANIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenna;

CTPOUTh U OIHMCHIBaTh H300paKEHHE, CO3/IaBaEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3UYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpU 3TOM
dbopmynupoBarh MpobiieMy/3aadyy M TUINOTE3y Y4YEOHOTO HKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IHI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEIMYUH C HCIOJIb30BaHHEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

coOII0/1aTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOIO
000py10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIIACHITh (PU3NUECKHE BEIMYMUHBI U (POPMYIIHI,



HEOOXOJMMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YEHHOTO 3HAUYCHUS (PU3NUECKON BETMYUHBL

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXIEHHI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU HU
¢u3nueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETALIUN
U TIpe/ICTaBJICHUsl y4eOHOM U Hay4YHO-TIONMYJISIpHONW WH(pOpPMAIUHY, TTOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOIy4aeMylo HH(OpMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUA UX 0€30MacHOr0 MCMHOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B Tpymme C BBHIMOJTHEHUEM PA3IAYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYMNBl, PAlNMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, a€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOAbl HAYYHOI'O TO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/Ti41bf72
Uroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubmuotexa [JOK
’ TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
1 eKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' Pa3IMYHbIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
) WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4yeckne U dJIEKTPOMarHUTHBIC 5 | bubnmnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
’ OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 i
VICMCHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 Etlffj;lifjsiggﬁfmcwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka Konrpoasusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypchl

®du3nka — HayKa O PUPOJIE.

1 Hayunebie MeT(})]K bl HO?I»)HapHI/ISI 1 bubnorexa LIOK

ya 8 https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Posb 1 MecTo ¢uzuku B

) (GhOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
HAay4YHON KapTUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU IESITENBHOCTH JIHOIEU
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenenue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE | bubnnorexka [HOK
JOBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe maieHue. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBrm>keHre MaTepraibHOM TOYKH T10 1 bubmmorexa LOK

P https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH
8 IIpuHiun oTHOCUTENBHOCTH [ anumes. 1 bubnmoreka [JOK




HMuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

9 Cynepro3uiuu cui. Bropoii 3akoH bubmmorexa [IOK
YHep + DTOPOR: https://m.edsoo.ru/ff0c3be8
HproToHa 1711 MaTeprabHOW TOUKH

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspKecTH. [lepBas kocMuueckast bubmmorexa [IOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuna ZI(:H OTI/IBJIeI({bI/Iqs){ apu nBHieHHI/I bubmmorera [TOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU ra3e
[TocTymarenbHOe U BpalaTelIbHOE

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bubnuoteka [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHUS TBEPJIOTO Tea
NMitynbsc MaTepHalbHON TOYKH,

15 CHCTEMBI MaTePHUAIIbHBIX TOYCK. bubnmoreka [JOK
HMitynbc critbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernaeckast sHEpTUsS MaTepruaIbHONR bubnmnoreka [JOK
Touku. Teopema 06 M3MEeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOI YHEPT U

17 IToreHunanbHas sHEprusi. bubnuoreka [IOK




18

[ToreHuunanbHas SHEPTUS YIIPYTO
ne(pOpMHUPOBAHHON MPYKUHBIL.
[lorennmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b paboThI
HCIIOTCHIINAJIBHBIX CHUJI C USMCHCHUEM
MEXaHUYECKOUI OHCPIUU CUCTCMBI TCIL.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

https://m.edsoo.ru/ffOc461a

bubmuorexa [JOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'yTa»

20

21

22

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHHUS B MEXaHHUKE»

OCHOBHBIE MOJOKEHUSI MOJIEKYIISIPHO-
KHHETH4YeCcKo! Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

Xapakrep NBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0c4dc?2

23

Macca monekyn. KonuuectBo
BemectBa. [locTtostHHas ABoraapo

24

TemoBoe paBHOBecue. TemnepaTypa
u e€ u3Mepenue. [llkana Temneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota

73 «HMccnenoBanue 3aBUCUMOCTH MEXAY
napameTpaMH COCTOSHUS
Pa3pexKEHHOT0 ra3a»

79 H3onponecchl B ACATBHOM ra3e U X bubnnoreka [JOK
rpadguueckoe npeacTaBleHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3menenust. Konmnuectso bubnuoteka [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusl OTHOATOMHOTI'O UJI€AJIBHOTO
rasa

31 Bunae! renionepenaun bubmmorera [IOK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonngecTBo TemoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHBIN Mpolecce

3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuorexa [IOK
MPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs poIeccoB B bubnmoreka [JOK




npupone. Bropoii 3akon
TEPMOJIMHAMUKH

[Tpuniun nevicteust u KII/ TenmoBoit

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MallWHbI https://m.edsoo.ru/ff0c600a

36 Huxi Kapno u ero KIIJ{

37 DKoJOoru4YecKue npooIeMbl
TEIUIOPHEPTETUKHU

18 O6o6maromuii ypok «MolekysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTpomnpHas padboTa mo Teme

39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK

yip ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI)

40 [Tapoo6pazoBaHue ¥ KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS

41 BJIAJKHOCTh BO3/1yXa. HachleHHbIN bubnmorexa LIOK

Ayxa. Hackit https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmyeckue n

42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
KkpucTayibl. COBpeMEHHBIE MaTePHAITBI
[1naBneHue M KpUCTAIITA3AITHSI.

43 VY nenpHas TEMI0TA MJIaBICHUS Bubmmorexa LHOK

A ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44 VYpaBHeHHe TEI0BOro H6anaHca
PABHEHHE TEIHIOROTO Datial https://m.edsoo.ru/ff0c6820
45 OneKTpu3anus Tei. JNEKTPUIECKUN bubnmoreka [JOK

3apsn. JIBa BUa 3JIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apsga10B

IIpoBOIHKKH, TUATIEKTPUKH U

46 OJYOPOBOIHUKH. 3aKOH COXPaHEHUI buGnnorexa LIOK
yip a ’ p https://m.edsoo.ru/ffO0c6bcc
3JIEKTPUYECKOIO 3apsijia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. ToueuHbIN 31€KTPUIECKUI Eubmorexa ITOK
Y ' p https://m.edsoo.ru/ffOc6cesd
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nonst. [IpuHumn cynepno3uuuu bubnunoreka [JOK
ANEKTPUYECKHUX TosneH. JInnun https://m.edsoo.ru/ffOc6df2
HAPSKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
’ tadt. https://m.edsoo.ru/ff0c6£00
[IOTEHINAIIOB
ITIpoBOOHUKH U DUSIEKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubmmorera [TOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoéMKocTh. KoHIencaTo
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOTO
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubmmorera [IOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlabopaTtopHast pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa'
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

ammapara, CTpyHHOT0 MpUHTEpa.
DJIEeKTpOCTaTUUYECKas 3aIUTa.




55

56

57

3a3emileHue AIEKTPOIpruOOpPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarensHOE, MapaieibHOE,
CMEIIaHHOE COSANHEHHE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

PabGoTa 1 MOIIHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBnbiil ypok. KonTposibHas
pabota 1o Teme "DnekTpoauHaMuka' /
Bcepoccuiickas mpoBepodHas padboTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

61

O06o06mmarmuit ypok
«OnexTponuHamukay / Beepoccuiickas
poBepoyHas paborta

DJNIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be




DJIEKTPUUYECKUHN TOK B BAKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TomynpoBoiHUKH, X COOCTBEHHAs U

63 pUMecHas MpoBoAUMOCThb. CBoiCTBa | bubnmoreka [JOK
p—n-nepexoaa. [lonynpoBoaHUKOBbIE https://m.edsoo.ru/ffOc84ae
npuOOpbI
DIIEKTPUUYECKHI TOK B pacTBOpax U

64 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUUYECKHI TOK B Ta3ax.

65 CamocTosTenbHbIN 1 | bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHusl. https://m.edsoo.ru/ff0c84ae
ITma3ma
DnexTpuueckue npuOopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE | bubnnorexka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€e301acHOCTH
KonTponbHas padora no teme

67 «nekTpocratuka. [locTosiHHBIN 1 bubmuorexa [JOK
3NEKTpUYEeCKUil TOK. TOKH B https://m.edsoo.ru/ffO0c8a8a
Pa3IMYHBIX CPEeIAX»

68 PeseprubIil ypok. O600marommi ypok 1 bubmuorexa [JOK
o temam 10 knacca https://m.edsoo.ru/ff0c8f6¢c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
[\
‘:;n Tema ypoxa Beero Kontposbubie IIpakTnueckue i[:;:ennﬂ :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTossHHBIC MATHUTHI U UX

| B3auMoJielcTBHE. MarHuTHOE 10JI¢. | bubnunoreka LIOK
BekTop MaruutHON MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHuTHON MHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OmnbIT DpcTeaa. | bubmmoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «3yuenue | | bubnmnorexa [JOK
MarHUTHOTO IIOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue IerUcTBUSI https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa critbr https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMU. IC 1
WHAYKIUU. 3aKOH JIEKTPOMarHUTHON




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM HHITyKIIUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 31C caMOMHIyKIUH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE 1oJie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs TI€Yb

10

11

12

13

O6o0maromuii ypok «MarautHoe
I10JI€C. QHGKTPOMaFHI/ITHaﬂ WHIAYKIOUS

KonTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€e.
SHGKTpOMaFHI/ITHaH I/IHIIYKIII/IH»

CB00O/IHBIE MEXaHUYECKUE
Kosebanus. ['apMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamenue saepruu

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU ¥ MAcChl TPy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffO0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bubnunorexa LIOK
https://m.edsoo.ru/ff0caf06

14

Konebartenbublit KoHTYp. CBOOOTHBIC

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMArHuTHBIC KOoJIEOaHHS B
nacajibHOM KoJIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMHU U
SJICKTPOMAariuTHbIMHA KOJICOAHHSIMH

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UJICATBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHE Koaebanus. Pe3onanc.
BbIHYXIEHHBIE 3JICKTPOMarHUTHBIC
Kose0anus

[lepemennsbiii Tok. CUHYCOMIANBHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
NEHCTBYIOIEE 3HAUEHHUE CUJTbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBozacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0cb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpoHCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOr0 3BOHKA,
reHeparopa IepeMEeHHOro ToKa,
JIMHUH 3JIEKTpolepesayd

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
AJEKTPOIHEPTHH B IIOBCEAHEBHOM
KU3HU




MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmoreka [IOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U IPOOJILHBIE BOJIHBI
” 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
. bubnuorexa [{OK
23 cBOMcTBa U ckopocTsb. [lIkana
https://m.edsoo.ru/ffOccfe0
3J€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Burue cpeacts
cBA3U. Paguonokanus
)5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffO0cc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueynslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
bubmmoreka IIOK
27 oTpaxkeHus ceera. [loctpoeHue
. https://m.edsoo.ru/ff0cd4e0
n300pakeHMi B TUIOCKOM 3epKasie
[Ipenomnenne ceera. [lonHoe
73 BHYTpeHHee oTpaxeHue. IIpenenbHblil bu6muoreka [JOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffO0cd7f6
OTpaXKEHUs
79 JlabopaTtopHas pabota «3mepenue bubnmnoreka [JOK
MoKa3aTelis MPETOMIIEHUS CTEKIIAY https://m.edsoo.ru/ffO0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubnmoreka [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JIuH3bI

JlaGopaTopHas paboTta

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CIoXHBIA COCTaB
1 oenoro ceera. L[Bet. JTabopaTopHas
pabora «HabmroaeHue nucrnepceun
CBETa»
13 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuszanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacHOr0 MPUMEHEHUs
['panu1bl MPUMEHUMOCTH
36 KJIAaCCUYECKOU MexaHuKH. [locTymarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIbHOCTH
OTHOCHUTENHHOCTD OJTHOBPEMEHHOCTH.
bubnunorexa LIOK
37 3ameyieHre BpeMEHH B COKpAIlleHNE
https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprusi ¥ UMNYJIbC PENSTUBUCTCKOM
. bubmuoreka [JOK
38 yacTUIbl. CBSA3b MacChl C SHEPTHEN U
https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
KonrponsHas padora «OnTHKa.
. but6mmoreka [IOK
39 OcHOBBI cIELIMATIBHOM Teopun

OTHOCUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0




®otonsl. Dopmyna [Inanka. Jueprus

bu6nmmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOIMOTEKA
41 otodddexra. OnuiTer A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroeToBa
3akoHsl poTorddekra. YpaBHeHue
42 aﬁHMTeIgI)Ha JI(I:Iq)(i)OTOB(i)(;@)CKTa bubmorexa LIOK
. ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potosaddexra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XMHUUYECKOE NEHCTBHE bubmmorexa LOK
ACBE. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MPAKTUYECKOE IPUMEHEHHUE:
44
(dhoTosneMeHT, GOTOIATUHK,
coJIHeUHas ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAHTOBOM ONTHUKM) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-4actu bubmorexa HOK
POpAa o p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmoreka [IOK
47 I1 b
OCTYJaTHL bopa https://m.edsoo.ru/ff0dOafa
W3nyuenne u mornomnieHrne GpoTOHOB
48 i I/I}ll'lqe €XO0JIe aTOMa C O H(()ll)"O OBHS bubmmorexa TIOK
P pexon . g P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha ApyTroi. Buasl ciekTpoB
BoimoBbIe cBoMcTBa YacTHIL. BoTHEBI
. bubmuorexa [IOK
49 ne bpoitna. KopnyckyisipHo-

BOJIHOBOM nyanu3Mm. ClIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8




50

BBIHYXXACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpenenenuto cocraBa

PaaOaKTUBHOI'O U3TTYyYCHUSA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, ramma-
n3iydeHus. Biousnue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIA U O3UTPOHHBIN OeTa-
pacnazn. ['aMma-usiydenue

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B S7pE.
SAnepHsle peakunu. A nepHblit
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTMUECKUE aCEeKThI SEPHOI
SHEPreTHKU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
pErucTpanmu JI€MEHTAPHBIX YACTHII.
Kpyrusiit cton «®@yHaaMeHTanbHbIe
B3aUMOJIeUCTBUS. ENUHCTBO
(bu3MUeCKOi KapTUHBI MUPA

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

OTans! Pa3sBUTHUA aCTPOHOMHHU.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMMH. Bup
3BE31HOrO Heba. Co3Be3aus, IpKHe
3BE3 b1, IIAHETHI, UX BUANMOE
JABMOKXCHUC. CoaHeyHast cucTeMa




56

57

58

59

60

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHepruu CosHua U 3BE3]1

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOM
nocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sBostoniu CoJHIa U 3BE31

Muneunsiii [1yTe — Hama ['anakTuka.
[Tonoxenue n aBmwxenne CojiHIA B
l'anaktuke. I'anaktuku. YépHbie
JBIPBI B SIAPAX TFalakTHK

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bosbioro B3peisa.
PennkroBoe usnyudenue.
MeraranakTuka

Hepemennsie npobieMbl acCTpOHOMUHT

61

62

63

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPUIUKI

O6o06maromuit ypok. Ponb ¢puzuku u
ACTPOHOMHUU B YKOHOMHUYECKOM,
TEXHOJIOTUYECKOW, COUUAIIBHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto

($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

O6o0maromuii ypok. Poib




(dbuzuvecKoit Teopun B HOPMUPOBAHUH
MPECTaBICHUN O (PU3UYECKOI
KapTHHE MHpa

O6o06maromuii ypok. Mecto
(hU3UYECKO KapTUHBI MUPA B 00IIEM

65 Py COBPEMEHHBIX €CTECTBEHHO- !
HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MaruutHoe noie. |
DneKTpoOMarHuTHasi MHAYKLHS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CHeIMaIbHON TEOpUHU 1
OTHOCHUTEJIBHOCTH
Pesepubiii ypok. KBanToBast ¢pusuka.

68 SHGI\EGHTLI};I::TPOHOMI/II/I u ! 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d1784
acTpopU3NKH
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHusi

JleMOHCTpUpOBaT, Ha NpPUMEpax poJib W MecTo (u3MKu B
(GhopMUpPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKOUN IESATEIBHOCTH

JTronen

10.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YYEHHBIX (PU3UUYECKUX MOJIEIICH:
MarepuaibHas TOYKA, WHEpIHaNbHAs CHCTeMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJO, UJICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJI, TOYEYHBIA DJIECKTPUYECKUN 3apsii — MpPU PELICHUU

(1)I/I3I/I‘IGCKI/IX 3aJga4

10.3

Pacnio3naBath (usmueckue sBieHUs (MPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJEKYJISPHO-KUHETUYECKON Teopuu
CTPOCHMsI BELIeCTBA U  JJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHENHHOE JIBU)KEHHE, CBOOOJHOE IaJIeHuE
TN, JIBUKCHHE I0 OKPYKHOCTH, WHEPIHs, B3aUMOJCHCTBUE TEIl;
muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  Tel, U3MEHeHHe oO0béMa Tel TMpH  HarpeBaHUU
(oxJakeHnn), TEIUIOBOE pPaBHOBECHE, HCHApeHue, KOHICHCAIUs,
IJIaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MOBBILICHHUE J1aBJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IMapaMeTpaMH COCTOSIHMSI Ta3a B M30Ipoleccax;

OJICKTpU3alus TCII, B3aHUMO/ICHICTBHE 3apgaa0B

10.4

10.5

OnuceiBaTh MEXaHUYECKOE JIBWKEHHE, HCHOJIb3ys (U3HUECcKHe
BEJIMYMHBI: KOOpJMHATA, MYyTh, IEpEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHUJla, HMIYJIbC Tela, KWHETHYecKas SHeprus,
MOTEHIMAJbHasl JHEprus, MeXaHudeckas paboTa, MeXaHHYecKas
MOIIIHOCTb; IIPU OMUCAHUH IPABUILHO TPAKTOBATh (DU3HMUECKUNA CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs WM €JAMHUIIbI, HaXOAWUThH
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEITHMUUHY C JIPYTHMMHU

BCIN4YMHaMU

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA Te€I U TEILUIOBBIC

SABJICHUA, HCIIOJIB3Yys (1)I/I3I/I‘-ICCKI/IC BCJIMYMWHBI: JaBJICHHUEC Tasa,




10.6

TEeMIlepaTypa, CpEIHsAs KHUHETUYECKas DSHEpPrusi XaoTUYECKOIo
JBUKEHUS MOJIEKYJ, CpEIHEKBaJpaTHU4Has CKOPOCTb MOJIEKYI,
KOJMYECTBO  TEIUIOThI, BHYTpPEHHss dHeprus, pabora Tra3a,
KO3(Q(UIUEHT MOJEe3HOro JeHCTBUS TEIUIOBOTO JBMIraTelss; IpHU
ONMCaHUU MIPaBUIILHO TPaKTOBATh ¢buznueckuit CMBICII
UCIIONb3YEMBIX BEJIMYMH, UX OOO3HAUEHMS] WU E€IUHUIBI, HAXOIUTh
(opMyJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMU

BECJIMYHMHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
JNEKTpUYECKUE  SIBICHUS  (TpPOLIECChl), HCMONb3ys  (hU3NUecKue
BEJIMYMHBI: JIEKTPUYECKUM  3apsf, JJIEKTPUYECKOE  IIOJIE,
HanpspKEHHOCTh  ITOJIA, IOTEHIMaJl, Pa3HOCTb MOTEHLMAJIOB; IIpU
OMMCAaHUU TPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAUEHHUS W EIUHUIBI, YyKa3bIBaThb (HOPMYIIBI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEIMYMHY C  JIPYTHMH

BCIN4YNHaMN

10.7

10.8

AQHAIM3UPOBATh (U3MUYECKUE TPOLECChl W  SIBJICHUS, HCIOJB3Ys
(bu3uYecKre 3aKOHBI M MPUHITUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, I, 11
u III 3akonsl HplOTOHA, 3aKOH COXpPAHEHHUS MEXAHUYECKOW IHEPIuH,
3aKOH COXPAHEHHSI UMITYJIbCA, IPUHLIUI CYNEPHO3ULIMU CUJI, TPUHLHUII
paBHONpaBUsl MHEPUUAIBHBIX CHCTEM  OTCUETA; MOJEKYJIAPHO-
KUHETUUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ma30BbIE 3aKOHBI, CBS3b
CpeaHeld KUHETHUYECKOM HSHEPruy TEIIOBOIO JIBHKEHHUSI MOJIEKYN C
aOCOJIIOTHOM TEeMITepaTypol, MEPBBIA 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpAaHEHUs JJIEKTPUYECKOro 3apsia, 3akoH Kymona; mpu 3ToM
pasnuyath CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTH4YeCcKOe
BBIp2KEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH

OOBACHATH OCHOBHBIE MPHUHIIMIBI JEHCTBUS MAIlUH, TPUOOPOB H
TEXHUYECKUX YCTPONCTB; pa3ivyaTh YCJIOBHS HX O€30MaCHOTO

HCIIOJIb30BaHHUA B HOBCG}IHGBHOﬁ KHU3HU

10.9

10.10

BBINOMHATE SKCIIEPUMEHTHI IO UCCIIEI0BaHUIO0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCMOJb30BAaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUN; NPH
5ToM (GOopMyIHpOBaTh NpodieMy (3anady) M THUIOTE3y Y4eOHOro
JKCIIEPUMEHTA, cooupaTb  YCTaHOBKY M3  TNPEAJIOKEHHOTO
00opynoBaHusl, MPOBOJAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

OcymiecTBnATh TpsSMbIE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U

HUCIIOJIB30BaTh U3BECTHHIC METOJbI OLICHKN HOFpeHIHOCTefI H3MepeHHfI




10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMH BEIMYHMHAMU C
HCIIOJIb30BAHUEM MPSMBIX HM3MEPEHM; IPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCUPOBATh pe3ylbTaThl IOJIYYEHHOH 3aBUCUMOCTHU
(bu3MUYecKUX BEIMYUH B BUJE TAOIUIl U IpadHKOB, AeaTh BHIBOIBI IO

pe3yJibTaTaM UCCIIeA0BaHUS

CoOmromaTe mpaBmiia 0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BAaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

10.13

10.14

10.15

10.16

Pemate pacu€rHple 3a/1auyd ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
HCTIONB3Ysl (PU3MYECKHE 3aKOHbI W NIPHHIMIIBI, Ha OCHOBE aHaIM3a
yCIOBUSI  3aJaud  BbIOMpaTh  (U3UYECKYI0 MOJENb, BBIICTATH
¢bu3nyeckre BENMYUHBI B (HOPMYIIBI, HEOOXOIUMBIC JIJIsi €€ PelICHMS,
MPOBOJIUTH PACU€Thl U OLEHUBATh PEATbHOCTh MOJIYYEHHOTO 3HAYEHUS

(bu3nUecKoil BETUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHHUA

Hcnonp3oBaTh TpH  pemIeHHMH YYEOHBIX 3aJad  COBPEMEHHEBIC
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpETalMi M MpPEJICTaBICHUS y4yeOHOM W Hay4yHO-IOIYJIIPHOM
uH(pOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX MUCTOUYHUKOB; KPUTHUUYECKH
aHAJIM3UPOBATH MOJIydaeMylo HH(OPMALIKIO

[IpuBoAMTH HpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

10.17

10.18

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
YKU3HH 11 o0ecrieueHns 0€30MacHOCTH MpU OOpaIIeHuH ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pOBbS MU

cOOJII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Karollel cpefie

PabGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IHUYHBIX COLMAIBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TPYMOIbl, palMOHAIBHO  paclpenessaTh
00s13aHHOCTH Y TUIAHUPOBATh JEATEIHHOCTh B HECTAHIAPTHBIX
CUTyallMsIX, aJleKBAaTHO OILIEHMBATh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

TPYIIIBI B pEeLIEHHE pacCMaTPUBAEMON MTPOOJIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

11.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaTbhl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 nporpamMmasl CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha NpUMEpax poJib W MecTo (u3MKu B
(hbopMUPOBAaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHUpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

JFO/IEH, LIEJTOCTHOCTD U €IMHCTBO (PU3UUECKOI KapTHHBI MUPa

11.2

11.3

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOIETICH:
TOYEYHBIN IEKTPUUYECKUH 3apsij, AAepHas MOJAECIb aTOMa, HYKIOHHAs

MOZECJIb aTOMHOI'O AApa IIprU pCHICHUN (1)I/ISI/I‘ICCKI/IX 3aJa4

Pacnio3naBate (usnueckue siBiaeHUs (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKHA M  KBaHTOBOH  (pu3MKH:
AJIEKTPUUYECKAsi TPOBOJUMOCTH, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE  JCHCTBUS  TOKa, B3aMMOJICHCTBHE MarHMTOB,
JIEKTPOMArHUTHAsT WHAYKIUS, JEHCTBUE MArHUTHOTO TMOJIA Ha
MPOBOJHUK C TOKOM W JBIDKYIIMWCS 3apsi, 3JIEKTPOMArHUTHbBIE
Kose0aHus W BOJHBI, MPSIMOJHMHEHHOE paclpoCTpaHEHUE CBETa,
OTpaXEHHWE,  TNpeloMiIeHHe, UuHTephepeHIus, Aupakuus u
MOJISIPU3allUsl CBETa, JMCIEPCUsT CBETa, (DOTORICKTPHUYESCKUE ekt
(boTtoapdexr), cBeTOBOE MaBieHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HMCKYCCTBEHHAS

PAaaOaKTUBHOCTD

114

OnuceiBaTh M3YYCHHBIE CBOWCTBA  BEMIECTBA  (DJIEKTPUYCCKHE,
MarHuTHbIE, ONTHYECKUE, DIEKTPHUUECKYIO0 MPOBOAUMOCTh Pa3TUYHBIX
Cpel) U DJIEKTPOMArHUTHbIE SBIEHUS (TPOIECCHI), HCIONb3Ys
¢u3nuecKkre BENWYMHBL:  DJJEKTPUUECKUH  3aps], CHiIa  TOKa,
QJIEKTPUUYECKOE  HANpPSHKEHHWE,  DJIEKTPHUYECKOE  CONPOTHBIICHHE,
paszHocTh moTeHnuanon, DJIC, paboTa TOKa, MHIYKIUS MarHUTHOTO
mons, cuna Awmmepa, cuna JlopeHna, WHAYKTHBHOCTh KATYIIKH,
OHEPTUA IJJICKTPUICCKOr0 W MArHuTHOI'O HOJ'IeI\/’I, nepuoa M Yacrora
KoJiebaHu# B KoJieOaTeIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
TAQPMOHHYECKHX  JJICKTPOMArHUTHBIX  KOJeOaHWUIA, boxycHOe
paccTosiHMe W ONTHUYeCKas CHJIa JIMH3BI, MPU OMNUCAHWUU TPABUIBHO
TPaKTOBATh Q)HSquCKHﬁ CMBICI  HMCITIOJIB3YEMBIX BCJIMYHH, nux
0003HaYeHMUsI U E€IUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

TAHHYIO (PU3HUECKYIO BEIMUUHY C JPYTUMH BeTHYNHAMU

11.5

OnuceiBaTh HU3Y4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLECCCHI, UCITIOJIb3Yys




(bmuqecxne BCJIMYUHBI: CKOPOCTHb JJICKTPOMATrHUTHBIX BOJIH, AJIMHA
BOJIHBI MW YaCTOTa CBCTA, SHCPIrusd W HMIIYJIbC (1)0TOHa, nepunon
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IIpaBUJIbHO TPAKTOBATb (bH?)H“ICCKHfI CMBICJI UCIIOJIB3YEMBIX BCIINYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JAaHHYIO (1)I/I3I/I‘-ICCKyIO BCIIMYMHY C JPYI'UMU BCIMYMNHAMU, BBIYHUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

11.6

AnanusupoBaTh (U3MYECKHE TMPOLECCHl W SBICHHSA, HCIOIb3YS
¢usnyeckue 3aKOHbl M IOpUHLUNBL  3akOH OMa,  3aKOHBI
IIOCJIEIOBATENbHOIO U MApajuIEIbHOIO COECJUHEHUs IPOBOJHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3JI€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHENHOIO paclpOCTPAHEHUS! CBETA, 3aKOHbI OTPAXXCHUS CBETa,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, ypaBHEHHE  OUHINTEHHA Ui
¢doroadexra, 3aKOH COXpaHEHUS DSHEPIMH, 3aKOH COXPAHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHUs DJEKTPUYECKOro 3apsjia, 3aKoH
COXpPAaHEHUs  MaccoBOIO  YHClIa, IMOCTynarel  bopa, 3akoH
paZMOaKTUBHOTO pacraja; HOpU 3TOM pas3inyaTbh CIIOBECHYIO
(OpMyIUPOBKY 3aKOHA, €T0 MaTeMaTUYECKOE BBHIPAKEHUE U YCIOBHS

(rpaHubl, 00J1aCTH) IPUMEHUMOCTH

11.7

OHpeIleJISITI) HAIpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArHUTHOTIO IIOJIA

MMPOBOJIHUKA C TOKOM, CUJIbI AMIiepa u cuiibl Jlopeniia

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJiOM, TOHKOW JIMH301

11.9

BEIMOHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3UIECKUX SIBICHUHN U
MIPOLIECCOB € UCMOIb30BAaHUEM IPSMBIX M KOCBEHHBIX U3MEpPEHUIt; pu
3ToM (GOopMyIHpOBaTh NpodieMy (3alady) MU THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEJIOKEHHOTO

00opy10BaHusl, MPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOIBI

11.10

OcyiecTBiaTh MpsIMBIE W KOCBEHHBbIE HW3MEPEHMsS] (PU3NUECKUX
BEJIMYMH; MPU 3TOM BBIOMPATh ONTUMAIbHBIA CIOCO0 H3MEpPEHUS U

HUCIIOJIb30BaTh N3BCCTHBIC MCTO/IbI OIICHKHU HOFpCHIHOCTGfI H3MepeHHI>i

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpSAMBIX ~WM3MEPEHHUH; TP OTOM KOHCTPYMPOBaTb YCTaHOBKY,
¢bukcupoBaTh pe3yiabTaThl IMOTYYEHHONW 3aBUCUMOCTH (PU3UYECKUX
BEJIMYMH B BUJIE TaOJIUIl U TpadUKOB, JIe1aTh BBIBOJBI 0 pe3ylibTaTaM

HUCCICI0OBaHUA

11.12

Cob6mogate mpaBuia 0Oe30macHOTO Tpylda IMpH  IPOBEIECHHUU

HCCIENOBAaHUN B paMKax yqe6Hor0 9KCIICPUMCHTA, yLICGHO—




HCCHGHOB&TGHBCKOﬁ n HpOGKTHOfI ACATCIBbHOCTH C HMCIIOJIB30BaHUECM

M3MEPUTENIbHBIX YCTPOICTB U 1a00paTOPHOTO 000pYyIOBaAHUS

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
HCIIOJIb3YA (bmnqecxne 3aKOHbBI WM MNPUHOUIIBI; HAa OCHOBC aHalIn3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnyeckue BeIUUUHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €€ pelleHus,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYYCHHOTO 3HAUYCHUA

(hU3HUYECKON BETUIMHBI

11.14

11.15

Pemate  kauecTBeHHBIE  3aJlayu: BBICTpanBaTh  JIOTUYECKU
HEMPOTUBOPEUNBYIO LIEMOYKY PACCYKICHHUM C OMOpPOil HAa H3y4yeHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘ICCKI/IC SABJICHUS

Hcnonp3oBaTe MNpU  peLICHUMM YY4EOHBIX 3aJad  COBPEMEHHBIE
MH(GOPMALIMOHHbIE TEXHOJIOTUM JUIs IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEpIpEeTalMi U NPEJACTABICHUS y4yeOHOW U HAy4YHO-IOIYJISIPHOU
nHpOpMANNY, TIOJYYCHHOW M3 Pa3TUYHBIX UCTOYHUKOB; KPUTHUECKU

AHAJIM3UPOBATH MMOJIY94aCMYHO I/IH(bOpMaI_II/IIO

11.16

11.17

OOBSCHATh TPUHIMIBI JACHCTBUS MAIUH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS UX OE30MAaCHOTO HCIIOJIIb30BAaHUS B
IOBCEIHEBHOM KU3HU

[IpuBoauTE TpUMEpHl BKJIaJa POCCUHUCKUX U 3apyOEKHBIX yUEHBIX-
(M3UKOB B Pa3BUTHE HAyKH, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU O0palleHnH ¢ pudopaMu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

CO6J'II-O,ZLCHI/I$I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Opr>I(aI-OH_[eI\/'I cpeae

PaGotars B rpymme ¢ BBINOJHEHHWEM PA3IUYHBIX COIMAIbHBIX POIEH,
IJIAaHUPOBaTh ~ pabOTy  TPYIIBI,  PAlMOHAIBLHO  PACHpPEIENsTh
00S3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHJIAPTHBIX
CUTyalUsAX, AaJEeKBAaTHO OLICHUBATh BKJAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIBI B PELICHUE paccMaTpUBaeMOil poOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3nena

Kox
MPOBEPAEMOro
3JIeMEHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

1.1

®duszuka — Hayka o npupoje. Hayunble MeTObl MO3HAHUS
OKpy>Karoiero mupa. Ponb 3KcnepuMeHTa M TEOpUH B

MpoLiecce MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (PU3HKE

1.2

MogenupoBanue (GU3MUYECKUX SBICHUA W MPOIECCOB.
Hayunble runore3bl. ®Pusznueckue 3aKOHbI U TEOPHH.
I'panubl npuMEeHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHIHIT
coorBercTBUs. Ponp u mecto ¢usuku B (HOpMUPOBaAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MHUpPa, B IPAKTUYECKOU

NESITEILHOCTH JTIOAEH

MEXAHHKA

KMHEMATHKA

2.1.1

MexaHu4ueckoe ABUXKCHUC. OTHOCHUTEIILHOCTD
MEXaHHYCCKOI'O JABWOKCHUA. Cucrema OTCUETa.

Tpaexropus

2.1

2.1.5

[Tepemerienue, CKOpOCTh (CPeqHsISI CKOPOCTh, MTHOBEHHAS
CKOpPOCTb) M YCKOpPEHHE MaTepHaIbHOM TOYKH, HUX
MPOEKLIUA HA OCHU CHCTeMbl KoopauHatr. CrokeHue

IIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE U  PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE
nBwkeHue. ['paduku 3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH,
YCKOPEHHMSI, IyTH U NEPEMEIICHHUs] MaTepUaIbHON TOYKHU
OT BPEMEHH

CBoOoaHoe magenue. Y cKopeHrue CBOOOIHOTO TaICHHS
KpuBonuneiiHoe paBwxkeHue. PaBHOMepHOE [BUXKEHUE
MaTepuaibHON TOUKH MO OKPYXHOCTH. YTIJIOBasi CKOPOCTb,
JIMHEeHas CKOPOCTb. [Tepuon 4 YacToTa.

LleHTpOoCTpEMUTENBHOE YCKOPEHHE

2.1.6

TexHnuueckue YCTpOﬁCTBa: CIInaAOMETD, JABHKCHUC




CHapsAO0B, LCIIHBIC U pEMEHHBIC IICPEaaYN

[Ipaktnueckue  paboTel.  M3mMepeHwMe  MTHOBEHHOMU
ckopoctu. MccrnenoBanue COOTHOIICHUS! MEXIY IMyTsIMU,
MPOMICHHBIMA TEJIOM 3a IOCJIENOBAaTE/IbHbIE pAaBHbIC
MMPOMEXYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHUU
C HAYaJIbHOM CKOpPOCTHIO, paBHOM Hyr0. W3ydenue
JBW)KEHUS [IapuKa B BA3KOW JKHUIAKOCTH. HM3yueHue

JABHXKCHUA TCJIA, 6pOH_IeHHOI‘O TOPHU30OHTAJIbHO

22

22.1

JTMHAMUKA

[Mpunmun ortHocurenbHOCTH [anmunes. IlepBblil 3akoH

HrroToHa. MHeprmanbHble CUCTEMBI OTCUETA

222

Macca Tena. Cuia. HpI/IHI_[I/IH CYIICPIIO3NIIUU CUJT

223

Bropoii 3akoH HproToHa Ui MarepuaibHOH TOYKU B
uneprumanbHoit cucteme otrcuéra (MCO). Tpermit 3akoH

HeroTona g MAaTCPpHAJIbHBIX TOYCK

224

225

3aKoH BCCMHPHOT'O TAT'OTCHUS. Cuma TSOKeCTH. HepBa;I

KOCMHUYECKasi CKOpocTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuina TpeHUs CKOJIBXKECHUS U
cuna TpeHuss mnokosd. Koapduument tpenus. Cuia

COIIPOTUBJICHUS ITPU ABUKCHUU TCJIa B )KUJAKOCTHU UJINA I'a3¢

227

228

[ToctynartensHoe M BpalaTeabHOE JBH)KEHUE aOCONIOTHO
TBEPIOrO Tesla
MOMEHT CwIBl OTHOCUTENBHO OCH BpameHus. Ilnedo

cuibl. YcnoBus paBHoBecHs TBEpAoro tena B MCO

229

2.2.10

TexHuueckue yCTpOﬁCTBaZ HNOAIIHUITHUKHY, IBHXXCHHC

HNCKYCCTBCHHBIX CITYTHHUKOB

[IpakTuueckue paboThl. M3yueHue ABMKEHUS Opycka IO
HaAKJIOHHOHM INIOCKOCTH 1oL )IGP'ICTBPIGM HECKOJIBKUX CHII.
Uccnenosanue 3aBUCUMOCTH Cull YIPYTOCTH,
BO3HUKAIOMIUX B Ae)OopMHUpYyeMO NPYKUHE U PE3UHOBOM
oOpasiie, oT BenmuuMHBI Ux nedopmanuu. MccnemoBanue
YCJIOBUM pABHOBECHS TBEPAOrO TeJla, HMEIOLIET0 OCh

BpalllCHUA




23

3.1

3AKOHBI COXPAHEHN S B MEXAHUKE

I/IMHy.]'IBC MaTCpI/IaHBHOﬁ TOYKH, CUCTCEMbI MAaTCPHAJIBHBIX

231 ToueK. VIMIysibC CUIIbI U U3MEHEHHE UMITYyJIbCca Teja
3akoH coxpaneHuss wumnyinsca B HMCO. PeaktuBHOE
232
JBUKECHUE
233 Pabora cuibl
234 MOomHOCTh CHUJTBI
535 Kunernueckast sHeprus MaTepuajlbHON TOYKU. TeopeMa o
o KHUHETUYECKOU SHEPTUU
[lorenumaneHas »Heprus. lloTeHuumanbHas  SHeprus
2.3.6 yrpyro JaedOpMUPOBAHHON MPYXUHBL [loTeHIManbpHas
SHEprus Tena BOJIM3H MOBEPXHOCTU 3eMIIN
[loTrenumaneHple ¥ HEMOTEHIMANbHbIE CHIbL. CBs3b
537 paboOTBl  HENOTEHIMAJIbHBIX CHJI C  HM3MEHEHUEM
o MEXaHUYECKON IHEPIHMM CUCTEMBI T€J. 3aKOH COXPaHEHMUSI
MEXaHUYECKOH dHepTrun
2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS
530 TexHuyeckue YCTpONCTBA: ABM)KEHHUE PAaKET, BOJOMET,
o KoIlep, NPYKUHHBIN HCTOJIET
[IpakTnueckue padotbl. M3ydueHue cBsI3M CKOpOCTEH Tel
2.3.10 npu HeynpyroM yaape. MccrnenoBaHue cBsi3U pabOTHI

CHJIBI C U3MEHCHHEM MEXaHHICCKOM OHCPIUH TCJ1a

MOJIEKVYJISIPHAS ®U3UKA U TEPMOANHAMUKA

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHoBHBIC ITOJIOKCHHUA MOJ'IGKyTIprHO-KPIHCTH‘-ICCKOﬁ

3.1.1 Teopuu. bpoyHoBckoe nBwxkenue. Juddysusa. Xapakrep
JIIBMDKCHUS M B3aMMOJICHCTBUS YaCTHI] BEIIECTBA

310 Mopenu cTpoeHHs Ta3oB, KUAKOCTEHM M TBEPABIX TEJI U

o 00BsACHEHHE CBOMCTB BEIIECTBA HA OCHOBE DTUX MOJEIIEH

313 Macca wmonekyn. KonmyectBo BemectBa. IloctosHHas

o ABoraapo

314 TennoBoe paBHOBecue. TemmepaTrypa U €€ H3MEpEHHE.

[IIxana remneparyp Llenbcus




Mogens unpeanmpHoro raza. (OCHOBHOE YypaBHEHHUE
MOJICKYJISIPHO-KUHETUUECKOM TEOPUH HI€AIbHOTO ra3a

AOcomtoTHass ~ TeMreparypa  Kak  Mepa  CpeaHei
KHHETHYECKON DSHEPruu TEIUIOBOTO JBIIKCHUS YaCTHIL

ra3a. [lIxana remneparyp KensBuHa

VYpasnenue Knanelipona — MenneneeBa. 3akoH JlanbToHa

I'a3oBBIC 3aKOHEI. I/ISOHpOHCCCH B HICAJIBHOM Ta3€ C
MMOCTOAHHBIM KOJMYCCTBOM BCIICCTBA: U30TCpMaA, U30X0pa,

n3obapa

TexHuueckue ycTpoiicTBa: TepMOMETp, OapoMeTp

3.1.10

[Ipaktuueckue paboTel. M3mepeHue macchl BO3layXa B
KJIacCHOM KoMHate. MccnenoBaHne 3aBUCUMOCTH MEXIY

ImapaMeTpaMu COCTOSAHHUA PAa3pPCIKCHHOI'O ra3a

32

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmoauHaMuueckass cucTemMa. BHYTpeHHsAs OJHeprus

TepMOHHHaMquCKOﬁ CHCTEMBI U CIIOCOOBI €€ N3MEHEHUS

322

323

KommyecTBOo TENIOTHI H pa60Ta. BHYTpeHHSISI OHCPIruAa

OJHOATOMHOI'O HACAJIBHOI'O Ira3da

Buael Tteruonepenauu: TEMIONPOBOJHOCTb, KOHBEKUHS,
n3nydeHue. TermroéMKOCTh Tena. Y IeabHas TeIIOEMKOCTh
BEIIECTBA. Pacuér KOJIMUECTBA TETUIOTHI npu

TCIIIOEepeaadec

3.24

IlepBrlii 3akOH TepMoaMHaMUKH. [IpuMeHeHne nepBoro
3aKOHAa TEPMOJMHAMHKHU K u3ompoueccam. ['paduueckas

MHTepHpeTanus padoThl rasa

3.25

3.2.6

TemoBele MamuHbl. [IpUHIMIBL OEHCTBHUS  TEIIOBBIX
MamvH. [IpeobpazoBanus 3HEPrUM B TEIJIOBBIX MAllIMHAX.
Koadbdunuent mnonesnoro peiictBus (mamee — KII/)
terioBor MamuHkl. [{uki Kapro u ero KII/]

Bropoii  3akoH  TepmoauHamuku.  HeoOGpaTUMOCTb
MpoLIECCOB B Mpuponae.  TemoBble  JABUTATEINH.

OKOJIOTUUECKHE HpO6HGMBI TCIIJIOOHCPICTUKU

3.2.7

Texuuyeckue yCTpOﬁCTBaZ JABHUI'aTCJIb BHYTPCHHCTO

Cropanusi, OBITOBOM XOJOIUILHUK, KOHIUIIMOHED




3.2.8

[IpakTnueckue paboTHI. N3mepenne YIEIbHOU

TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/1bI

[TapooGpazoBanue u koHaeHcanus. Mcnapenue u KumeHue.

3.3.1 VYnaenbHast  Temora  mapooOpa3oBaHUs.  3aBUCHMOCTb
TEMIIEpaTypbl KUIIEHUS OT 1aBJICHUS
332 AOCoyItOTHAasT W OTHOCUTENIbHAs BJIAXHOCTb BO3JyXa.
o Haceiennsiit nap
Teépmoe Temo. Kpucrammmueckune u amopdHbie Tena.
3.3.3 AHM30TPONHUS CBOMCTB KPUCTAILIOB. JKUJIKHE KPUCTAJUIBI.
33 CoBpemeHHbIE MaTepHallbl
334 [InaBnenve wu KpuctayuM3auus. YaenbHass TeIJoTa
o riaBneHus. CyOnumanus
3.35 YpaBHeHHe TEMI0BOro H6amaHca
TexHu4eckue yCTpOMCTBA: THUIPOMETP M IICUXPOMETP,
336 KaJIODUMETP, TEXHOJOIMM IIOJIy4EHHsS COBPEMEHHBIX
o MaTepuajgoB, B TOM 4YHCJI€ HaHOMAaTepUaloB, U
HaHOTEXHOJIOTUU
3.3.7 [IpakTuyeckue pabotel. Mi3MepeHue BIa)xHOCTH BO3/1yXa
4 SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
A1l Onextpuzauust Ten. OieKTpudeckud 3apsa. [IBa Bunaa
o ANIEKTPUYECKHUX 3aps10B
4.1.2 [IpoBOIHMKH, AUDIIEKTPUKHU U MOJIYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
4.14 Bsaumonericteue 3apsnoB. 3akoH Kynona
4.1 Onexkrpuueckoe mojue. HampsykEHHOCTH 3IIEKTPUUECKOTO
4.1.5 nosia. [lpunnun cynepno3uuuu. JIMHUM HanpsKEHHOCTH
AJEKTPUYECKOTO TTOJIS
116 Pabora cun anekrpoctaruyeckoro mois. IloreHmmarn.
o Pa3nocTtrs moTeHnanos
417 [IpoBogHMKM M AMPJEKTPUKH B IIOCTOSTHHOM

QJICKTPHUYCCKOM II0JIC. I[I/IBHGKTPH‘{CCK&H MMPOHUIIACMOCTDb




4.2

DIEKTPOEMKOCTb. Konnencarop. DJIEKTPOEMKOCTD

4.1.8 IUIOCKOIO  KOHJEHcaropa.  OHEprus  3apsyKEHHOIo
KOHJICHCATOpa
TexHudeckne yCTpPOHCTBA: BIEKTPOCKOI, AIIEKTPOMETP,
419 JIEKTPOCTaTUYECKas 3amuTa, 3a3eMJIeHHE
o ANIEKTPONIPHOOPOB, KOHICHCATOpP, KCEPOKC, CTPYHHBIN
IIPUHTED
41.10 [Tpaktiueckne paboThl. M3MepeHHE 3IIEKTPOEMKOCTH

KOHJICHCATOpa

OCTOSHHBIM SJIEKTPUYECKU TOK. TOKU B PA3JIMYHbBIX

CPEAX
ny VYcnoBusi CylmeCTBOBAaHUSI MOCTOSIHHOTO 3JEKTPUUYECKOTO
o toka. Ucrounnku Toka. Cuna Toka. [locTossHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 17151 yyacTka Lenu
423 DnexTpuyeckoe COINPOTUBIICHUE. VYnenbHoe
o CONPOTHUBIICHNE BEILIECTBA
424 [locnenoBarenbHOE, napajuiesbHOE, CMEILIaHHOE
o COEIMHEHHUE MPOBOJHUKOB
425 PaGora snekrpuyeckoro Toka. 3akoH J[xoyns — Jlenna
4.2.6 MOMIHOCTB 2JIEKTPUYECKOTO TOKA
anekTpoABkymas cuna (nanee — 2JIC) m BHyTpeHHee
4.2.7 COTPOTHUBIIEHNE UCTOYHHMKA TOKa. 3akoH Oma JJisi TOJIHON
(3amMKHYyTOI) 31eKkTprUeckoil nenu. KopoTkoe 3aMmbikanue
DONEeKTpOHHAs  MPOBOAMMOCTb  TBEPABIX  METAIUIOB.
4.2.8 3aBUCUMOCTb COIPOTUBIIEHUS! METAJUIOB OT TEMIIEPaTyphl.
CBepxnpoBOIUMOCTb
DneKTpuyecKknii Tok B Bakyyme. CBONCTBA 3JEKTPOHHBIX
429
My4KOB
[TonynpoBOIHUKH. CobcTBeHHas u MpUMecHas
4.2.10 MIPOBOJMMOCTh  TOJYIPOBOAHUKOB.  CBoiicTBa  p-n
nepexoza. [loaynpoBogHUKOBBIE TPHOOPEI
4911 DIEKTPUYECKHUM TOK B JIEKTPOJIUTAX. DIEKTPOIUTHYECKAS
o Jrcconnranus. JIeKTPOIU3
4.2.12 OnekTpuuecknii TOK B Ta3ax. CaMOCTOSITENbHBIA U




4.2.13

4.2.14

CaMOCTOATENIHOrO pa3psana. Monnus. [lnazma

CONPOTUBIICHUS, BaKYyMHBIH [HON, TEPMHCTOPHI

COCIMHEHHUS PE3UCTOPOB.

COITPOTUBJICHHAL. Ha6JHOI[eHI/Ie OJICKTPOJIM3a

11 KITACC

Kon
pa3neia

Koa
nposepse
MOTI0
3JIeMEeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKIWA

4.3.1

IloctossHHBIE  MardHuThbl. B3anMoaeicTBHE  MOCTOSHHBIX

MAarHuToOB

4.3.2

MaruutHoe nosie. Bektop MarHUTHOM MHAYKUMU. [IpuHIMD
cyneprnio3uiuu. JluHuM MarHuTHOM umHAykumu. Kaprtunaa

JIMHUM MarHuTHOMU HWHAYKIOWUU MOJIA MOCTOAHHBIX MAarHUTOB

433

4.3.4

4.3.5

4.3.6

MarauTHoe I10JIe IMPOBOJAHUKA C TOKOM. KapTI/IHa JIMHUM TIOJIS
JJIMHHOI'O MpAMOTO IMPOBOJHUKA W 3aMKHYTOI'O KOJBLCBOI'O
IMPpOBOAHUKA, KaTyHIKU C TOKOM. OnpIT 3pCTeI[a.

B3anMozeiicTBrue MPOBOIHUKOB C TOKOM
Cwita Amriepa, €€ MOJlyJIb ¥ HalpaBJICHHUE

Cuna Jlopenua, e€ wmoaynap W HampasieHue. J[BukeHue
3apsUKEHHOM 4YacTUIbl B OJHOPOJIHOM MAarHUTHOM IIOJIE.

Pa6ota cuel Jlopenna

SIBnenue QJICKTpoMar HUTHOH HHAYKIIUHN

4.3.7

IToTok BCKTOpa Mar HUTHOM HHAYKIIHUHN

HECaMOCTOSITEIIbHbBIN paspsa. Paznuunbie THUIIBI

TexHudyeckue  yCTPOWMCTBA:  aMmMIEPMETpP,  BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTPOHArpeBaTEIIbHBIC

pUOOPHI, IEKTPOOCBETUTEIBLHBIC MPUOOPBI, TEPMOMETP

(hOTOPE3UCTOPHI, TOTYIIPOBOTHUKOBBINA THO/I, TATbBAHIKA

[Ipaktuueckne  pabotel.  M3ydeHue  cMemIaHHOTO

N3mepenne DJIC ucToyHMKAa TOKAa M €r0 BHYTPEHHEIO




5.1

OJIC wuHAYKIMH. 3aKOH AJIEKTPOMATHUTHOM  MHIYKLIHHU

438
Qapanes
BuxpeBoe oanekrpuueckoe mnone. IJAC uUHAYKUMH B
439 MIPOBOJIHUKE, JBIDKYIIEMCS IIOCTYMATEIbHO B OJHOPOJIHOM
MAarHuTHOM II0JIC
4.3.10 [IpaBuio Jlenna
NHAYyKTUBHOCTb. SIBnenue CaMOUHIYKIIUH. 2J1C
4.3.11
CaMOUHIYKIIUU
4.3.12 OHeprusi MarHUTHOT'O NOJISl KaTyILIKHU ¢ TOKOM
43.13 DNEKTPOMArHUTHOE T0JIe
Texuaumueckue YCTPOMCTBA: IIOCTOSTHHEIC MAarHuTEI,
4.3.14 BIEKTPOMArHUTHI, 3IEKTPOIBUTATEb, YCKOPHUTEIH
AJIEMEHTAPHBIX YaCTHUI, MHAYKIIMOHHAS 11€Yb
[TpakTideckue padoTel. M3yueHre MarHuTHOTO TOJIST KaTYIITKA
4315 ¢ TokoM. McciienoBanue OeMCTBUSA IOCTOSHHOI'O MarHMTa Ha

paMKy ¢ TOkKoM. McciienoBaHue SIBJICHUS 3JIEKTPOMArHUTHOU
WHIYKIUU
KOJIEBAHMS 1 BOJIHbBI

MEXAHUYECKUE U 9JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

5.1.2

5.1.3

KonebarenbHast cucTema. CBobOo1HBIE KoJe0aHusl.
['apmonnueckue konebanus. Ilepwos, yactora, amIuMTyaa u
¢aza xoneOaHuit

IIpyxvHHBIN MagsTHUK. MaTeMaTU4eCKUN MassTHUK

VYpaBHeHHne rapMoHHUYecKuX KosieOanui. Kunemartmdeckoe u

JANHaAMHUYCCKOC OIMMCAHUC K0JIeOATeIILHOTO JABHIKCHUA

5.14

[IpeBpamienne HSHEPrUM MPU TAPMOHUYECKHX KOJCOAHHSX.
CBsi3p  aMIUIUTYObl  KOJNEOAHWH HWCXOJHOW BENUYHHBI C

aMIUIMTY/IaMU Kosie0aHui €€ CKOPOCTH U YCKOPEHHUS

KonebGartenbupiii  kKoHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIC
KosneOaHusl B MAeaIbHOM KOJeOaTeTbHOM KOHTYpe. AHAIOTus
MEXIy MEXaHUYECKHUMH U DJIEKTPOMAarHUTHBIMH KOJICOAHUSIMH.

®opmyna TomcoHna

3akoH COXpPAaHCHUSA OHCPIruru B HUACAIIBHOM KoJIe0aTeIbHOM

KOHTYpE




5.1.7

BeiHy)X/IeHHBIE ~ MEXaHMYECKHE  KoJieOaHUsI. Pe3onanc.
P€3OHaHCHaSI KpI/IBaSI. BbIHy)KI[CHHBIe BJIGKTpOMaI‘HI/ITHbIe

KoJIeOaHUs.

5.1.8

[Tepemennbiit Tok. CUHYCOMATBHBINA TEPEMEHHBIN TOK.

MOH_[HOCTB MEPEMCHHOT' O TOKa. AMHJII/ITYI[HOG u

HeﬁCTBYIOIHGC 3HAYCHUE CUJIbI TOKA U HAITPSXKCHUA

5.1.10

5.1.11

Tpancpopmarop. IlpousBoiacTBo, mepemada U moTpediaeHHe
NIEKTPUYECKOM  BHEPIUU. ODKOJOTMYECKHE PUCKH  IIpU
IIPOU3BOJICTBE JIEKTPUYECKOH SHEpIuu. Kynberypa

HCIIOJIb30BAHUA BJICKTPOSHECPIUKu B HOBCGI[HGBHOI\/‘I KHU3HHU

TexHuueckue ycTpoicTBa: cedicMorpad, 3IEKTPUUECKUN

3BOHOK, JIMHUHU SJICKTPOIICpCaayd

5.1.12

HpaKTI/I‘IeCKI/Ie pa6OTBI. I/ICCHG,Z[OBB.HI/IC 3aBHUCUMOCTH II€pHUOaa
MaJIbIX KOJieOaHMI rpysa Ha HUTHU OT IJIMHBI HUTU U MACCBHL
rpysa. HCCJ’IGI[OB&HI/IG INEpEMCHHOI0O TOKa B OCIIKM U3
MOCJICAOBATEIBHO COCANMHEHHBIX KOHACHCATOpA, KATYIIKW H

pesucTopa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanudeckue BOJIHBI, YCIOBHS pacrpocTtpanenus. [lepuo.

5.2.1 CKopocTh pacnpocTpaHeHHs U JUIMHA BOJHBL [lonepeunsie u

MIPOJIOJIbHBIC BOJTHBI

###Par### Unatepdepennus u  qudpakuuss MeXaHUYECKUX
5.2.2

BOJIH

3Byk. Ckopocth 3Byka. I'poMkocTh 3Byka. BrwicoTa TOHAa.
523 Tem6p 3ByKa

DNIeKTpOMarHUTHBIC BOJIHBI. VYcnoBus W3ITYYCHUS
524 ANIEKTPOMArHUTHBIX BOJH. B3auMHas opueHnrtanusi BekTopoB E,

B 1 v B 351€eKTpOMarauTHOM BOJIHE B BaKyyMe

CaoiicTBa AIIEKTPOMATrHUTHBIX BOJIH: OTpaKeHUe,
5.2.5 nperoMIieHue, TMoysgpu3anus, audpakuus, HHTEPPEPEHIIUs.

CKOpOCTh AJIEKTPOMArHUTHBIX BOJTH

[IIxana AIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
226 AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
5.2.7 [IpuHIMTIBI  pagMoOCBS3M W TeNeBUICHUS. Panuonokamusi.




DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpeibl

528

TexHuyeckue yCTpOMCTBA: MY3BIKAJIBHBIE HHCTPYMEHTHI,
YIBTPa3BYKOBas IMArHOCTUKA B TEXHUKE U MEAMIIMHE, pajap,

paauonpuéMHHUK, TEJICBU30p, aHTeHHa, TenedoH, CBU-neup

5.3

5.3.1

OIITUKA

IIpssMonMHEHOE pAacCIPOCTPaHEHUE CBETa B  OJHOPOIHOM

cpene. Jlyu cBeta

532

5.33

OtpaxkeHne cBeTa. 3aKOHBI OTpakeHHsi cBera. lloctpoeHue
M300pKEHHI B TIIOCKOM 3epKajie
[Ipenomiienne cBeta. 3aKOHBI MPEIOMIICHUS] CBETa. AOCOJIOTHBIN

IMOKa3aTcJib IPCIOMIICHUS

534

535

ITomHoe BHYTPCHHCC OTPAKCHUC. Hpez[eanHﬁ yroji IoJIHOT'O

BHYTPEHHETO OTPaKEHUS

Hucnepcus ceera. CnoxxHbIi coctaB 6eroro cera. Lser

5.3.6

CoOuparomiue M pacceuBarollve JIMH3bl. TOHKas JIMH3A.
@OKYCHOE PACCTOSIHUE W ONTHUYECKAs CHJIA TOHKOM JIMH3BI.
[Toctpoenue n3o0OpaxeHuit B COOMPAIOLIMX U PACCEUBAIOLINX
nuH3ax. Dopmysa TOHKOM JMH3BL. YBEIMYEHHE, AABAEMOE

JINH30U

5.3.7

Hpenenm NNPUMCHUMOCTHU FCOMeTqueCKOﬁ OIITUKHU

5338

5.39

5.3.10

Wntepdepennus cBera. KorepeHTHble HWCTOYHMKH. Y CIOBUS
HaOIroAeHUS MaKCHMYyMOB " MUHHMYMOB B
UHTEpPEPEHIIMOHHON  KapTUHE OT  JBYX  CHH(a3HBIX

KOTCPCHTHBIX HCTOYHUKOB

Hudpaxknus cBera. [udpakumonHas pemeérka. YciaoBue
HaOJIOAEHUsT ~ TJIaBHBIX ~ MAakCUMYMOB  IpHU  TMaJCHHUU

MOHOXPOMAaTHYECKOI0 CBETa Ha JUPPAKIIUOHHYIO PEHIETKY

HOJIHPI/I?»B.LII/I}I CBCTa

5.3.11

TexHuueckue ycTpoicTBa: OYKHM, Jiyna, (oToamnmapar,
MPOEKIIMOHHBINA anmapar, MUKPOCKOI, TEJIECKOM, BOJIOKOHHAs

OMTHKA, TU(PAKIMOHHAS PEHIETKA, TTOTSPOUT

5.3.12

[TpakTideckue padboTel. I3MepeHue moka3aTels MpeOMICHHUS.
UccnenoBanue cBoiicTB n3obpaxeHuit B nuH3ax. Habmonenune

JAUCIICPCHUHU CBCTA




BJIEMEHTHI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTHU

rpaHI/IHBI IIPUMEHUMOCTHU KJ1aCCUYECKOM MCEXaHHUKH.

HOCTy.HaTBI TCOpHUU OTHOCUTCIIBHOCTH: HWHBApHUAaHTHOCTDb

6.1 MOJyJIE ~ CKOPOCTH  CBeTa B BakKyyme,  IPUHLUI
OTHOCHUTEJIbHOCTH DUHILTEHHA
6 OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTHU. 3aMeIJIeHue BPEMEHH U
62 COKpallleHHE [JIMHEI
6.3 DOHeprusi U UMITYJIbC CBOOOTHON YaCTHIIBI
CBsi3b Macchbl C 3HEPTrUed U UMIYILCOM CBOOOJIHON YaCTHIIBI.
64 DHeprus MoKosi CBOOOTHOM YaCTUIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKN
@®otonbl. dopmyna Ilnanka cBsizu sHEpruM (QOTOHA C €ro
7 9acTOTOU. DHEPTHUS U UMITYJIbC (POTOHA
OtkpeiTie u wuccinenaoranue Qorodddexra. Ombitel A.T.
712 CroneroBa. 3akoHbl GoTod(derTa
7.1 VYpaBuenue DiinmreliHa s ¢oroaddexra.  «Kpacnas
713 rpanuna» ¢potodddexra
7.1.4 Japnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHUUYECKOE IEUCTBUE CBETA
Texnuueckue ycrpoicTBa:  (oTodnaemMeHT, (HOTOJATUHK,
716 COJTHeuHas GaTapes, CBETOMO
CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopaa o
721 HICCIIeIOBAHMIO CTPOEHHs aToMma. [lmaneTapHas Mozienb aToMa
[Toctynatel bopa. U3nyuenue u mormiomeHue (GpOTOHOB Tpu
7.2.2 [epexoie aToMa C OJJHOTO YPOBHs DHEPrUU Ha Apyrou. Buuel
7.2 criekTpoB. CHIeKTp YpOBHEH YHEPTUU aToOMa BOJIOPOIa
BosmHoBbie  cBoiicTBa  wactuu. Bomnel  gme  bpoins.
7.2.3 KopmyckynsapHo-BoTHOBOHM nyanu3Mm. Judpakius 31eKTPOHOB
Ha KpucTajiax
104 CHOHTaHHOE M BBIHYXJCHHOE H3JIy4eHHE. Y CTpPOICTBO H

OPUHIUN padoThI J1a3epa




7.3

TexHuueckue YCTPOMCTBA: CIIEKTpaIbHbIN aHanu3

723 (CHIEKTPOCKOI), J1a3ep, KBAHTOBbIH KOMITBIOTED
7.2.6 [TpakTaeckue padboTsl. HabmoqeHne TMHERYaToro CreKTpa
ATOMHOE A1PO
7.3.1 Mertobl HaOMIOJEHUS U PETUCTPALIMH STIEMEHTAPHBIX YaCTHUI]
OtkpeiTHe  pamuoaktuBHOCTH. OmbiTel  Pesepdopma 1o
OIIPENICNIEHNIO COCTaBa PaJUOAaKTUBHOIO M3inyueHus. CBoiicTBa
732 anbga-, 6era-, raMma-u3IydeHus. BiusHue paanoakTUBHOCTH
Ha JKUBbIE OPTaHU3MBI
OtkpelTHE NpoTOHAa W HeWTpoHa. HykioHHas mozens sjapa
7.3.3 I'eiizen6epra — MiBanenko. 3apsn saapa. MaccoBoe 4mcio siipa.
N3otonbl
Anbda-pacnaa. DIEKTpOHHBIA W MO3UTPOHHBIN OeTa-pacraj.
734 ["amma-u3myuenue. 3aKkoH paJuOaKTUBHOIO pacnaja
DOHeprusi CBS3M HYKIIOHOB B sizpe. SnepHbie cuubl. Jledext
7.3.5
Macchl pa
7.3.6 SnepHbie peakuuu. [lenenne u cuHTe3 suep
SAnepubiii peaxtop. TepmosinepHsiii cunte3. IIpoGnemsl u
7.3.7 NIEPCIIEKTUBBI SIIEPHON PHEPTETUKHU. DKOJIOTMUYECKHE aCIEeKThI
AIEPHOMN DHEPrEeTUKH
DneMeHTapHbIe YaCTHLIBI. OTtkpbiTHE MO3UTPOHA.
738 OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS
TexHudeckne yCTpOMCTBA: JO3UMETpP, Kamepa DBuibcoHa,
739 SJIepHBIN peakTop, aToMHasi bomba
[TpakTnyeckue pabotel. MccnenoBanue TpekoB yacTUll (10
7.3.10 rOTOBBIM (poTorpadusim)
OJIEMEHTBI ACTPOOU3NKU
Bun 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, MIAHEThI, UX
8.1 BUJUMOE JIBUKEHHE
Conneunas cucrtema. [lmanersl 3emHON rpynmbl. [lmaHersi-
8.2 TUTaHThl U UX CIIYTHHMKH, KapJUKOBbIE IUIaHETHl. Maible Tena
ConHeYHOU CHCTEMBI
8.3 Comnriie, hotocdepa u armochepa. CotHeUHass aKTUBHOCTh




8.4

Ucrounuk sHeprun CosiHIA U 3BE3NT

8.5

3BE3/1bI, MX OCHOBHBIC XapaKTEPHCTUKU: Macca, CBETHMOCTD,
pamuyc,  TeMieparypa, WX  B3aUMOCBs3b.  Jluarpamma
«CTICKTPAJBHBIA KJIACC — CBETUMOCTBbY». 3BE3/bI IJIABHOM
ITOCJICIOBATEIILHOCTU. 3aBHCHMOCTh «MAacca — CBETHMOCTDY JIJIS

3BE3/1 IJIaBHOU TIOCJICA0BATCIIBHOCTHU

8.6

8.7

###Par#H#Buyrpennee  crpoenue  3BE3a.  CoBpeMeHHbIE
IIPECTABIICHNS O ITPOMCXOXKIECHUN U 3Boronuy CoslHIA U 3BE3].

Jrarsl JKU3HA 3BE3]T

Mneunsiii [Iyte — nama [Manaktuka. CnupanbHas CTPYKTypa
["anakTuku, pacupenenenue 38€31, raza u npuid. [lonoxenue u
memxkenne Comamna B [amaktuke. Ilnockas m cdepuyeckas

nojcucTeMsbl ['anakTuku

8.8

8.9

Tunel ranakTuk. PagporaiakTuku U kBa3zapbsl. UEpHBIE JBIPHI B

AApax raJlakTHUK

Bcenennas. Pacmmpenme Bceemennoi. 3akon  Xa060ma.
Paz6eranue ranaktuk. Bo3pact u paguyc Bcenennolt, Teopus
bonpmioro  B3peiBa.  Mogens  «ropsuerd  BceneHHON».

PenukToBoe HU3JTYy4YCHUC

8.10

MacmrabHast ~ cTpykTtypa BcenmenHoil.  MeraranakTuka.

Hepeménnsie mpobOieMbl aCTpOHOMUU
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