[Tpunoxenune k OOIT COO
YTBEPKIICHO MPUKA30M
mupekropa MOY CIII Ne 87
ot 30.08.2024 Ne 141

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOT0 ypOBHs Ha YPOBHE CpeaHero odiero oopa-
30BaHMs pazpaboTaHa Ha OCHOBE IMOJIOKEHUN U TPEOOBAHUM K pe3ybTaTaM OCBOE-
HUS OCHOBHOW 00pa3oBaTesibHOM mporpaMmsl, npencrabiieHHbIx B PI'OC COO, a
TaKkxke ¢ yuyéTtoM (QenepalibHON pabouell mporpaMMbl BOCIHUTAHUS U KOHLEHIUH
npernoaaBaHus yueoHoro npeaMera « Pu3nka» B 00pa30BaTEIbHBIX OpraHU3aLUsaX
Poccuiickoii ®denepanuu, peaan3yrolux OCHOBHbIE 0Opa3oBaTeIbHBIE MPOrpam-
MBI

CopeprkaHue mporpaMmsbl 1o (PU3KMKE HAMpaBlIEHO Ha (pOpMUpOBaHHUE ecTe-
CTBEHHO-HAYYHOU KapTUHBI Mupa oOydatomuxcst 10-11 kimaccoB nmpu 0OydeHnn ux
¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IEATEIBHOCTHOIO MOIXOAA.
[Iporpamma no ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO k mmanupye-
MBIM JIMYHOCTHBIM, IIPEIMETHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a
TaK)K€ YUYUTHIBAET HEOOXOUMOCTh PEATU3ALMHI MEXIPEIMETHBIX CBSI3e (PU3UKH C
€CTECTBEHHO-HAYYHBIMU yUYe€OHBIMU IIpeiMeTaMu. B Hell onpenenstoTcs OCHOBHBIE
e U3y4eHus: GU3UKU Ha YPOBHE CPEHET0 0011Iero o0pa3oBaHusl, MIIaHUPYEMbIC
pe3yJIbTaThl OCBOEHUS Kypca (PU3UKU: JIMYHOCTHBIE, METAIPEIMETHbIE, TPEIMET-
Hble (Ha 0a30BOM YpOBHE).

[TporpaMma 1o ¢pu3HKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHI OCBOCHMS Kypca (PU3UKU HAa OaA30BOM YpPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e coJepxkaHue yueOHoro npeamera « Dusukay mo rogaM oOydeHwusl.

dusuka kak Hayka 0 HauOosee oOUIMX 3aKOHAX MPUPOJIbI, BBICTyNasl B Kaye-
CTBE y4eOHOTr0 MpeaAMeTa B LIKOJE, BHOCUT CYIECTBEHHBIN BKJIaJ B CUCTEMY 3Ha-
HUN 00 okpyxatomeM mupe. llkonbHBI Kypc Pu3MKH — cUCTEMOOOpa3yIoNuit
I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DPU3MUECKHUE 3aKOHBI
JIe’KaT B OCHOBE MPOIECCOB U SIBJICHUM, U3yUaeMbIX XUMHUEH, Ouosorue, puznue-
CKOM reorpadueil u actpoHoMuen. VMcnonb3oBanre U akTUBHOE MPUMEHEHUE (Hu-
3MYECKUX 3HAHUU OINpenessieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI
B c(hepe sHEpreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJTyUYeHHUsI HOBbIX MaTepH-
aJoOB C 3aJaHHBIMM CBOMCTBaMH W Jpyrux. M3yueHue (u3NKW BHOCUT OCHOBHOMU
BKJIaJl B ()OPMHUPOBAHHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa OOyYarolIuXcs, B
(dbopMHpoBaHKWE YMEHUN MPUMEHATh HAy4YHbIA METOJ MO3HAHUS MPHU BHINOJHEHUU
YUMU YYEOHBIX UCCIICIOBAHUIA.



B ocHOBYy kypca ¢u3Mku A ypoBHSI CpeHEro 00IIero oopa3oBaHus MOJIO-
KEH ps UAEeH, KOTOPBIE MOYKHO pacCMaTpUBaTh KaK IPUHIUIIBI €0 IIOCTPOCHHUS.

Hoesn yenocmnocmu. B COOTBETCTBUU C HEM KypC SIBISETCS JIOTUYECKHU 3a-
BEPIIEHHBIM, OH COJACPKHUT MaTepual M3 BCEX pa3/ieyoB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.



Hoes eenepanuzayuu. B cooTBeTCTBUU ¢ HEMl MaTepuan Kypca GU3MKH 00b-
eIMHEH BOKpYT (u3nueckux teopuil. Benymum B Kypce siBisiercs (OpMUpOBaHHUE
IPENCTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzamus mpeanoaracT UCIOIb30BaHUE TYy-
MaHUTAPHOr0 MOTEHIMaNa (PU3NUYECKON HAYKH, OCMBICIIEHUE CBS3H Pa3BUTHS PU-
3MKHU C pa3BUTUEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMHU, HDABCTBEHHBIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuxnaonou nanpaenennocmu. Kype ¢uzmku mpeamnosiaraeT 3HaKOM-
CTBO C IIMPOKHUM KPYTrOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIOKEHUN U3ydEH-
HBIX TEOPUU U 3aKOHOB.

Hoes sxonocuzayuu peannsyercs MocpeICTBOM BBEACHHUS 3JIEMEHTOB COJAEP-
KaHUs, MOCBAIEHHBIX 3KOJOTHYECKUM IIpo0eMaM COBPEMEHHOCTH, KOTOPbIE CBSI-
3aHbI C Pa3BUTUEM TEXHUKH U TEXHOJIOTUM, a TAKXKE 00CYX AEHHUS MPoOIeM panuo-
HaJIBHOTO MPUPOOTIONb30BAHMS U SKOJIOTMYECKO 0€3011acHOCTH.

Crep)KkHEBBIMH 3JIEMEHTaMU Kypca (U3MKH Ha YPOBHE CPEIHEro 0o01ero oo-
pa3oBaHus SBISIIOTCS (usmyeckue Tteopuu ((GOpMHpPOBAHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOECHHS (PU3HUECKOU TEOPHUH, POJIM (DyHIAMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJE, TPAHNULAX IPUMEHUMO-
CTH TEOPUH, 1JIs1 OTIUCAHUS ECTECTBEHHO-HAYUYHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-IesTeNIbHOCTHBIN MOAX0 B Kypce (M3HUKH peanu3yercs Mpeke
BCEro 3a CYET OpraHM3alii SKCHEPUMEHTAIIBHOM NIEATEbHOCTH O00YYaroluXCsl.
Jlsist 6a30BOTO ypOBHSI Kypca (PU3UKH — 3TO HCIIOJIb30BAHUE CHCTEMbI ()POHTAIIb-
HBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB U JIaDOpAaTOPHBIX padOT, KOTOPbIE B MPO-
rpaMme 1o Qu3nuke oOBEIUHEHBI B OOIIUN CIMUCOK YYCHHYECKUX MPAKTUYECKUX
paboT. BrigeneHue B ykazaHHOM NEpedHe Ja0OpaTOPHBIX padOT, MPOBOAUMBIX IS
KOHTPOJISL U OLIEHKH, OCYILECTBIISIETCA YYaCTHUKaMH 00pa30BaTEeIbHOIO Mpolecca
UCXO0JI1 U3 OCOOEHHOCTEH IUIAHMPOBAaHUSA M OCHaleHusi kabuHetra Quiuku. llpu
ATOM 00€ecreunBaeTCs OBJIAJICHUE 00YyYaIOIIUMUCI YMEHUSIMU IPOBOJAUTH KOCBEH-
HbI€ U3MEPEHHUs, UCCIEA0BAHUS 3aBUCUMOCTEN (U3NYECKUX BEIUUYMH U IOCTAHOB-
KY ONBITOB MO MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bosbiioe BHUMaHUE yAENAETCS PELIEHUI0 PAaCUETHBIX U KAaYeCTBEHHBIX 3a-
nad. [Ipu aTOM 117151 pacu€THBIX 3a/a4 MPUOPUTETOM SIBISIOTCA 3a7a4d C SBHO 3a-
JaHHOW (DU3MYECKON MOJENbIO, MO3BOJIAIONINE MPUMEHSATh U3YUYEHHBIE 3aKOHbBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jiesia Kypca, TaKk U UHTErpupysl 3HaHHS U3 pas-
HBbIX pa3fenoB. JlIsi KauecTBEHHBIX 3aJad MPUOPUTETOM SBISIOTCS 3aJaHUs Ha
OOBsICHEHHE MpPOTEKaHUsl (U3NYECKUX SBJIEHUH M MPOLECCOB B OKpYXKarolien
KU3HU, TpeOyrolmue BbhIOOpa (U3MYECKON MOJEeNH Uisl CUTyalud TMPaKTHKO-
OpUEHTHUPOBAHHOTO XapakTepa.



B coorBerctBun ¢ tpedoBanusiMu PI'OC COO k marepuansbHO-
TEXHUYECKOMY 00€CIeueHUI0 y4yeOHOro npoiecca 0a30Bblid ypOBEHb Kypca (hu3u-
KU Ha YpOBHE CpEHEero o0Iero oOpa3oBaHUsS JOKEH HM3Y4daThbCAd B YCIOBHSIX
npeIMEeTHOro KaOuHeTa (M3MKUA WIM B YCIOBUSX MHTETPUPOBAHHOTO KaOHWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOTO LKKIa. B kabuHere pu3nku JOHKHO OBITH He-
obxonumoe abopatopHoe 000pYyIOBaHWE ISl BBIIOTHEHHS YKa3aHHBIX B IPO-
rpamMme 1o pU3HNKe YUYCHHUECKUX MPAKTUUYECKUX padOT U JEMOHCTPALIMOHHOE 000-
pyJlIOBaHHUE.

JlemoHcTpanmoHHoe 00opyaoBaHue (GOPMUPYETCS B COOTBETCTBHM C TPUH-
[IUIIOM MHUHMMAJIbHOM JIOCTATOYHOCTH M OOECIEYMBAET MOCTAHOBKY MEPEUYUCIICH-
HBIX B MIpOrpaMMe Mo (PU3UKe KIIOUEBBIX AEMOHCTPALUN IS UCCIEIOBAaHUS U3Y-
JaeMBIX SBJICHUN M MPOIIECCOB, SMITMPUICCKUX M (PYHITaMEHTAIbHBIX 3aKOHOB, UX
TEXHUYECCKUX MPUMEHCHUH.

JlaGopatopHoe 00OpynOBaHUE IJI YUYEHHMUECKUX MPAKTHUECKUX padoT ¢op-
MUPYETCS B BUJIE TEMAaTUYECKUX KOMIUIEKTOB M 00€CIIeYuBaeTCa B pacuére OJHOTOo
KOMIUIEKTa Ha JByX oOydarommuxcs. TemaTndeckue KOMILIEKTHI JabopaToOpHOTO
000pyIOBaHUs JOJKHBI OBITH MOCTPOEHBI Ha KOMITJIEKCHOM HCTOJIb30BAaHUHU aHa-
JIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEITHHBIX CH-
CTeM B BUJIe IU(DPOBBIX JabopaTopuil.

OCHOBHBIMH LIETSIMU U3YYEHUS] (PUBUKHU B 00IIEM 00pa30BaHUM SIBIISTIOTCS:

e (opMHpoBaHHE WHTEpECa M CTPEMIICHHUSI O0yUYaIOMIMXCSI K HAYIHOMY H3Y-
YEHHIO TTPUPOJIbI, Pa3BUTHE UX MHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCO0-
HOCTEH;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TTO3HAHUS U (POopMUpOBaHHE
MCCJIEI0BATENILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa U3ydeHHUs OC-
HOB CTPOEHUS MaTepuu M GyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

e (opMuUpOBaHUE YMEHHUI OOBSICHATH SIBIICHUS C MCIOJIb30BaHUEM (uznue-
CKUX 3HAaHWUM U HAYYHBIX JIOKA3aTEIHCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU JI PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne STUX Ieiel oOecreuynBaeTcsl pelieHHeM CISAYIONINX 3a1ad B

npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CpeITHEro o0IIero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAHHK 00 00mMUX (PU3MUECKHX 3aKOHOMEPHO-
CTSIX, 3aKOHAaxX, TEOPHUAX, BKIIIOYAs MEXAHWKY, MOJICKYJSpPHYIO (HU3UKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI aCTPO(PHU3UKY;

e (opMHpOBaHHE YMEHHI MPUMEHATh TEOPETUUECKUE 3HAHUS JIJIsI OOBICHE-
HUS (PU3UYECCKUX SIBJICHUN B MPUPOJIC W IS MPUHATHUS TMPAKTUICCKUX pe-
IICHUN B TOBCEJHEBHOM JKU3HMU;



e OCBOCHHE CIIOCOOOB PEIIEHUS Pa3IMYHBIX 33]a4 C SBHO 3aJlaHHOW (PU3M-
4eCKOW MOJIENIBbIO, 3a/1a4, M0Ipa3yMeBalOIINX CaMOCTOSITENIbHOE CO3JJaHUE
($u3nyecKoil MOeNH, aleKBaTHON YCIIOBUM 33/1a4U;

e IOHMMAaHHE (UZNYECKUX OCHOB M MPHUHIMIOB ACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, X BIMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJAaMU CAMOCTOSITEILHOTO TUIAHHUPOBAHUS U TPOBEIACHHUS
¢u3MYECKUX SKCIEPUMEHTOB, aHAlW3a W HHTEPHpPETaluu HH)OpMAIIUH,
OIpEIETIEHUS IOCTOBEPHOCTHU MOJYYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJI Pa3BUTUS YMEHHUM NMPOEKTHO-HUCCIIEN0BATENBCKOM,
TBOPYECKOH 1€ATEIBHOCTH.

Ha u3yuenue puzuku (6a30Bbli ypOBEHb) Ha YPOBHE CPEIHETO 00IIero 00pa-
3oBaHMs otBoguTcs 136 wacos: B 10 kiacce — 68 yacoB (2 yaca B Hezaeno), B 11
Kiacce — 68 JacoB (2 Jaca B HE/ICINIO).

[Tpennaraemelii B nporpamme no ¢u3MKe NepeyeHb J1ab0paTOPHBIX U MpaK-
TUYECKUX pabOT SBISETCS PEKOMEHJIOBAaHHBIM, YUHUTENb JI€JaeT BbIOOp IpoOBese-
HUA 71a00paTOpHBIX pabOT U OMBITOB C YYETOM HMHIMBHIYaTbHBIX OCOOCHHOCTEU
oOyyJaronmxcsi.



COILEPKXAHUE OBYYEHMUSA
10 KJTACC

Pasznen 1. @®u3nka u MeTOAbI HAYYHOI O NO3HAHUS

dusrka — Hayka o npupoje. Hayunelie METOIbI IO3HAHUS OKPYKAKOLIETO MHU-
pa. Posb 3KcriepuMeHTa U TEOPUM B MPOLECCE MO3HAHUSA NPHUPOAbI. JKCIEPUMEHT
B (pusuke.

MogaenupoBanue (U3NYECKUX SBICHMA M mpolieccoB. HayuHble THIIOTE3BI.
®dusnyeckue 3aKOHbl U TEOpPUH. ['paHUIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons m Mecto ¢u3uku B (HOpMHPOBAHWU COBPEMEHHOM HAy4YHOW KapTHHBI
MHpPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBbele U U(GPOBBIE U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JaT-
YHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBwkeHUE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBHXKCHUS.
Cucrema otcué€ra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpelHssi CKOPOCTh, MTHOBEHHAs CKOpPOCTh) U
YCKOPEHHUE MaTepuaJbHOM TOYKH, MX MPOEKIMU HA OCU CHCTEMBI KOOPIWHAT.
CroxeHue nepeMenieHnil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSMOJIMHEHOe ABMxkeHue. ['paduku 3a-
BUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, IyTU U MEPEMENIECHUS MaTEepUalb-
HOM TOYKHU OT BPEMEHH.

CBoOosHOE MajieHue. Y CKOpeHue CBOOOIHOTO MaJICHHUSI.

KpuBonmHeHoe nBMKEHUE. [[BHKEHME MATEpUAIbHOM TOYKHM IO OKPY’KHO-
CTU C MOCTOSTHHOW II0 MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs CKO-
poctb. [lepuoa u yactora obpaienus. LleHTpocTpeMuTenbHoe YyCKOPEHUE.

TexHuyeckue yCTpOMCTBAa M MPaKTHUYECKOE MPUMEHEHHUE: CIUIOMETp, IBHU-
YKCHUE CHAPSIOB, LICTTHBIC M PEMEHHBIE TIEPEIAYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPAIIMS KUHEMATUUECKUX XapaKTEPUCTUK
JIBUKEHUSI.

[IpeobpazoBaHue IBMKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenue nBuxeHust Tejia, OpOoIeHHOT0 MO/ YIJIOM K TOPU30HTY U TOpU-
30HTAJIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO Ma/ICHHUS.

HamnpaBnenue ckopoCcTH Mpu ABUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnepoBanre COOTHOIIEHUSI MEXAY MYTSAMH, OPOWJAEHHBIMHU TEJIOM 3a IMO-
CJIEIOBATENBHBIC PABHBIC MPOMEXKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKE-
HUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHnne nBUKEHUS IapUKa B BSI3KOU JKUJIKOCTH.

N3yuenue NBHKEeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun otHocurensHocTU ['anuned. Ilepseiit 3akoH Herorona. Mnaepuu-
aJIbHBIE CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoil 3akoH Herotona
IUIs. MaTEpUaIbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MaTepraibHBIX TOYEK.

3akoH BceMupHOTo TAroreHus. Cuna tspxectu. [lepBas kocMuueckass CKo-
pPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHusi, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOIRKEHHUS U cuiia Tpenus nokos. Kosdduiment tpenus.
Cuna conpOTUBIICHUS NPU ABUKECHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTtynarensHOe M BpaliaTeIbHOE JBM)KEHUE aOCOJIOTHO TBEPIOTO Tea.

MOMEHT cuiibl OTHOCUTENIBHO OCH BpalleHus. [limeuo cubl. Y cinoBus paBHO-
BECHSI TBEPAOTO TEJIA.

TexHrnueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHWE: NOAIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHUE Macc B3aUMOICHCTBYOIIMX TE.

Bropoii 3akoH HerotoHa.

N3mepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeopMaliuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U T1aJICHUU.

CpaBHEeHUME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY ciioBus paBHOBECHS TBEPIOIO Teya. Buabl paBHOBECH .

Yuenuueckuii axcnepumenm, nabopamopmsvie padbomul

N3ydenne nBuxeHust Opycka 1Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE H
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HccnenoBanre ycaoBUi paBHOBECHS TBEPIOrO Teja, UMEIOIIETO OCh Bpallle-
HUSL

Tema 3. 3akonsl coxpanenus 6 mexanuke

NmMiynbc MaTepuanbHOU TOUKH (Teja), CUCTEMbl MaTepUalibHbIX Touek. M-
MyJIbC CHUJIBI U M3MEHEHUE MMITYJIbca Tela. 3aKOH COXpaHEHUs uMITysbca. Peak-
THUBHOE JIBUKEHUE.

Pa6ora cusbl. MOIITHOCTD CHITBL.

Kunernueckas sHeprusi MatepuainbHoil Touku. Teopema 00 M3MEHEHUU KHU-
HETUYECKOUN YHEPTUH.

[ToTenumanbHas sHeprus. [loTeHuunanpHas 3Heprust ynpyro aedopMUpoBaH-
HOI npyxuHbL. [loTeHIManbHas 3Heprus Tena BOJU3H MOBEPXHOCTH 3EMIIH.

[ToTeHmanbHble U HEMOTEHIMAIbHBIE CHIIbI. CBS3b PabOThl HEMOTEHIMAIIb-
HBIX CHJI C U3BMEHEHUEM MEXAHWYECKON SHEPTUH CUCTEMBI TEN. 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEPIHH.

VYrupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4ecKue yCTpOWCTBA M NMPAKTUYECKOE NPUMEHEHUE: BOJIOMET, KOIIED,
NPY>KUHHBIN MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHNs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexo moTeHIIMATBLHOM SHEPTUH B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3yuyenue abCOMOTHO HEYNIPYTOTo yAapa ¢ MOMOLIBIO IBYX OJMHAKOBBIX HU-
TSHBIX MAaATHUKOB.

HccnenoBanuie cBS3U pabOThI CUJIbI C U3BMEHEHUEM MEXaHWYECKOM SHEPIuH
TeJa Ha MPUMEPE PACTKEHUS PE3UHOBOIO KIyTa.

Pa3nen 3. Moaeky/asipHasi pu3MKa ¥ TEPMOIUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOT MeOpUU

OCHOBHBIE TTOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOPUH M HUX OIBITHOE
obocHoBanue. bpoyHnoBckoe nswxkenue. Juddysus. Xapakrep ABUKEHUS U B3au-
MOJICVCTBHS YaCTHUIL BelleCcTBA. MoOJenn CTPOEHUs Ta30B, KUAKOCTEN U TBEPIBIX
Tel U 00BICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u pa3Mepsl
monekyn. KonnuectBo BemectBa. [locrosaHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcusi.

Mopens  upeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpuHU HAeajbHOro rasa. AOCONIIOTHas TeMIepaTrypa Kak mepa



CpEIHEW KMHETUYECKOW SHEPTrUM TEIIOBOrO ABWKEHUA dacTul rasa. lllkama tem-
nepatyp KenbBuHa. ['a30Bbie 3akoHbBl. YpaBHeHUE MeHneneeBa—Knamneiipona. 3a-
KoH JlanbToHa. M30mpoLIECChl B UICAIBHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM Be-
miectBa. ['paduueckoe mpeacTaBieHre U30MPOIIECCOB: U30TEPMa, U30X0pa, N300a-
pa.

Texaudeckue ycTpocTBa M MPAaKTHIECKOE MPUMEHEHHE: TEPMOMETp, 6apo-
METP.

Llemoncmpayuu

OmnBITHI, TOKA3BIBAIONINE JUCKPETHOE CTPOCHHE BEMIECTBA, (GoTOrpaduu Mo-
JIEKYJI OPraHNYECKUX COEAUHEHUM.

OnpiThl 0 AU(GY3UU KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita IITepHa.

OMnBbIThI, JOKa3bIBAIOIINE CYHIECTBOBAHUE MEXKMOJIEKYISIPHOTO B3aUMOJCH-
CTBUSL.

Mopens, HILTIOCTpUpYIOIIas IPUPOLY AABIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITEI, WUTIOCTPUPYIOIINE YPABHEHNUE COCTOSIHUS WIECAJIBHOTO Ta3a, U30-
IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsvie pabomol

Ornpenenenne Macchl BO3yXa B KJIIACCHOW KOMHATE Ha OCHOBE M3MEPEHUU
00bEMa KOMHATHI, JAaBJICHUS U TEMIIEPATypbl BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKAY ITapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogbl mepmoouHamuKku

TepmoauHaMuueckass cucteMa. BHYTpEHHssI SHEPrus TEPMOAUHAMUYECKON
CUCTEMBI U criocoObl e€ m3MeHeHnus. KonmdecTBo TerioTel u pabora. BHyTpeHHss
DHEPrusi OAHOATOMHOIO HMEAJIBHOTO rasza. Buabl Temonepenadu: TEIIONPOBOA-
HOCTb, KOHBEKIIUS, U3JIyUYCHUE. YelIbHas TEINIOEMKOCTh BellecTBa. KosmuecTBo
TEIUIOTHI MPH TEIUIONEpENaye.

[Tonsitue 06 ammabatHOM mporiecce. [lepBwiit 3akoH Tepmoaunamuku. [Ipu-
MEHEHHE MEePBOro 3aKOHA TEPMOJUHAMUKH K H30mpolieccaM. ['paduyeckas nHTep-
npeTtanus paboThl rasa.

Btopoit 3akon TepmoauHaMuku. HeoOpaTMMOCTh MPOIECCOB B MPUPOJIE.

TennoBslie MamuHbL. [IpuHIUIBL 1eHiCTBUS TEIIOBBIX MamiuH. [Ipeobpas3oBa-
HUS DHEPTUU B TEIUIOBBIX MamuHax. KoadduiumeHT monesHoro neicTBUs TETUIO-
Boit MammHbl. [{ukn KapHo u ero kosdduimeHT none3Horo nelcTBus. IKOJIOTH-
YecKue MpoOJIeMbl TEIJIOIHEPTETUKU.

TexHu4eckre yCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHE: JBUTATENIb BHYT-
PEHHETO0 cropaHusi, ObITOBON XOJOAWIBHUK, KOHIUIILOHED.



Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPrud Tejla MPU COBEPIICHUH PAOOTHI: BHUICT
MpoOKHW U3 OYTHUIKH TIOJ ICUCTBHEM CXXATOTO BO3[yXa, HarpeBaHue 3¢dupa B ja-
TYHHOH TpyOKe myTEM TpeHUs (BUICOJEMOHCTPAIINS).

V3MeHeHre BHYTpEHHEH SHEpruM (TeMIiepaTypbl) Tella MpH Teruionepeaaye.

OnpIT 10 aguadaTHOMY PACIIMPEHUIO BO3ayXa (OMBIT ¢ BO3AYIIHBIM OTHU-
BOM).

Monenu napoBoii TypOUHBI, JBUTATENS] BHYTPEHHETO CTOPAHUsl, PEAKTUBHOTO
JBUTATEIIS.

Yuenuueckuu sxcnepumenm, nabopamopusvie pabomol

N3mepenne ynenbHOU TEIII0EMKOCTH.

Tema 3. Aepezammnuie cocmoanus eeujecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue U KoHjaeHcanus. Mcnapenue u kurneHue. AOCOMOTHas U
OTHOCHUTEJIbHAS BJIIAXKHOCTH BO31yxa. HacelleHHbI nap. Y aenpHas TeioTa mnapo-
oOpa3oBaHMsl. 3aBUCUMOCTb TEMIIEPATypPhbl KUIICHUS OT J1aBJICHUS.

TBépnoe Teno. Kpucraminueckre u aMoppHbie Te€aa. AHU30TPOIUS CBOMCTB
kpuctaiuioB. JKuakne kpucramuibsl. CoBpeMeHHbIe MaTepuansl. [LtaBnenue n kpu-
cTaJuIM3anus. Y ienbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHHE TEI0BOrO OaaHca.

TexHr4ecKue yCTpOMCTBAa M MPAKTUYECKOE NMPUMEHEHUE: TUTPOMETP U TICH-
XPOMETP, KATOPUMETP, TEXHOJIOTHH MOITYUYEHUSI COBPEMEHHBIX MAaT€pUAJIOB, B TOM
YKCJie HAHOMATEePUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npu noHMKEHHOM JaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HabGnrogenue HarpeBaHus U IJIABJIEHUS KPUCTANIMYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

N3mepeHne OTHOCUTEIBHOM BIIaKHOCTH BO31yXa.

Paznen 4. DnekTpoaMHaMuKa

Tema 1. Inekmpocmamuka

DnekTpu3aius Ten. DIeKTpUUecKuil 3apan. [[Ba Buaa sneKTpUUecKux 3aps-
noB. IIpOBOHMKM, AMAJIEKTPUKH U TOIYNPOBOJHHUKU. 3aKOH COXPAaHEHHUS 3JIEK-
TPUUECKOTO 3apsija.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbIl 35IEKTpUYECKUNA 3apsI.
Onextpuyeckoe noisie. Hanpsok€HHOCTh 3nekTpuyeckoro nojs. [lpunmun cymnep-
MO3ULIUH 3IEKTPUUECKUX MOJei. JIMHNN HapsKEHHOCTH 3JIEKTPUUECKOTO TOJIS.



PaGota cun smextpocratnyeckoro mois. [lorenmuan. PasHocTe moTeHmua-
710B. [IpOBOJHUKY U JUABJIEKTPUKH B DJIEKTPOCTATUUECKOM MoJe. Jlusnexkrpuyeckas
IPOHHIIAEMOCTb.

OnextpoémkocTs. KonneHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJIEHCATOoPA.

TexHuyeckue yCcTpocTBa U MPAKTUUECKOE MTPUMEHEHUE: DIIEKTPOCKOT, AJIEK-
TPOMETP, JIEKTPOCTATHYECKAs 3aIINTA, 3a3€MIICHUE 3JIEKTPOIPUOOPOB, KOHIEHCA-
TOP, KOMUPOBAJIbHBIN anmnapar, CTPyHMHBIN TPUHTED.

Llemoncmpayuu

Y CTpONCTBO U IIPUHIUI IEUCTBUS JIEKTPOMETPA.

B3anmoelicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B SIIEKTPOCTATHYECKOM IIOJIE.

DJIEKTpOCTAaTHYECKAA 3aIUTA.

JIA3IIEKTPUKY B DIIEKTPOCTATUUECKOM TIOJIE.

3aBHUCUMOCTD JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOLIAJIN ILja-
CTHH, PACCTOSIHHS MEK1Yy HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOopa.

Yyenuueckuii sxcnepumenm, 1abopamopsvie pabomol

N3mepenne 2neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 2.1exmpuueckuiit mok. Toku ¢ paznuunsix cpeoax

DJIEKTPUYECKHUI TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUUECKOTO Toka. Mc-
TOYHUKH TOKa. Cuiia Toka. [IocTOSHHBIN TOK.

Hanpsbxenune. 3akon Oma 11 yyacTka HEenH.

DJIEKTPUUECKOE COMPOTUBIICHUE. Y AEIBbHOE CONpPOTUBIEHUE BemecTna. [lo-
CJIEA0BATEIBHOE, TAPAIUIEIBHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

Pabota snextpuueckoro Toka. 3akoH Jxoyns—JIeniia. MoUiHOCTb 3IeKTpu-
YECKOTr'0 TOKA.

DJIIEKTPOJIBIXKYIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHHKA TOKA.
3akon Oma Jij1s1 OJTHOM (3aMKHYTOM ) AeKTpuueckoit nenu. KopoTtkoe 3ambikaHue.

DJIEKTPOHHAS MPOBOAUMOCTh TBEPJIBIX METAJIOB. 3aBUCUMOCTH COINPOTHUB-
JICHUSI METAJUIOB OT TemnepaTypbl. CBepXIPOBOIUMOCTb.

DNeKTpuYeCKnid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[ToympoBoauuku. CoOCTBEHHAS M IPUMECHAS POBOIUMOCTD TTOJTYITPOBO/T -
HukoB. CBoiicTBa p—N-niepexonaa. [lomynmpoBoHUKOBBIE IPUOOPHI.

DJIEKTPUYECKHI TOK B paCTBOPAX U PACIIABAX 3JEKTPOJUTOB. DJICKTPOITUTHU-
yecKasi AUCCOIUalus. JIEKTPOIH3.

DneKTpuiecKuil TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITETILHBIN pa3-
psia. Momaus. [1nazma.



TexHru4ecKue yCTpOKWCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBT-
METp, pPEeOCTaT, UCTOYHUKU TOKAa, 3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, AJIEKTPO-
OCBETUTEJIbHBIC PUOOPBI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIM JUOJ, TEPMU-
CTOPBI U (OTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0/, FAJIbBAHUKA.

Llemoncmpayuu

W3mepenne cuibl TOKa U HaIpPSKEHUS.

3aBUCHUMOCTh CONPOTHUBIICHUS ILWINHIPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOLIAU TIOTIEPEYHOr0 CEUYEHUS U MaTepuaa.

CMenaHHOe COeIMHEHUE TPOBOTHUKOB.

[Tpsimoe n3MepeHue MeKTPOABIXKYIIEH cuiibl. KopoTkoe 3aMblkaHuE TalibBa-
HUYECKOI'O JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJUIOB OT TEMITEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psa 1 IpOBOJAUMOCTb BO3AYXaA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii oxcnepumenm, 1abopamopusie pabomuol

N3yyeHue cMEeaHHOro COeIMHEHHSI PE3UCTOPOB.

W3mepeHne 3JIEKTPOABUKYILIEH CHIIbI MCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COIPOTHBIJICHUS.

HaOmronenue snekrposunsa.

Me:xnpeaMeTHble CBSI3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiiacce OCYLIECTBISIETCS C
Y4ETOM COZEpPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MaTeMaTUKH, OMO-
JIOTUH, XUMUH, Teorpauu U TEXHOJIOTHH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHMSL: SIBJICHHE, HAyUHBIN (akT, TurnoTes3a, pu3nyeckas BeIMUUHA, 3aKOH, TEO-
pusi, HaOJIIOIEHHE, SKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pellleHue CUCTEMBl ypaBHEHUH, TUHENHHas QyHKUUs, napado-
na, runepooiia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUUYECKHUE (PYHKIUU: CUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJECTBO, BEK-
TOPBI U UX TPOEKLIMU HA OCH KOOPJIHMHAT, CI0KEHNE BEKTOPOB.

Buonocus: mexanndeckoe ABIKEHUE B KUBOW mpupojae, AMdysusi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIUIONEPEIayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHASI Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, )KMIKOCTEH W Ta-
30B, JIEKTPUYECKHE CBOMCTBA METAIJIOB, AJIEKTPOJIUTHUECKAs TUCCOLUALUS, Tahb-
BaHUKA.

l'eoepaghus: B1axXHOCTh BO3IyXa, BETPHI, 0apOMETpP, TEPMOMETP.



Texnonocus: mpeoOpa3oBaHME ABMXKCHHUN C HCIIOJI30BAHUEM MEXAaHH3MOB,
y4€T TPEHHUsS B TEXHHUKE, MOIIIMITHUKHU, HUCTIOJIb30BAHUE 3aKOHA COXPAHEHUS HM-
nmyJibca B TEXHHUKE (pakeTa, BOJOMET U APYTHE), ABUTATE]Ib BHYTPEHHETO Cropa-
HUSs1, TapoBasi TypOUHa, OBITOBOW XOJOIUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU MOy -
YEHUS COBPEMEHHBIX MAaTepUalioB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIO-
THH, DJEKTPOCTAaTHUECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB, KCEPOKC,
CTPYHHBIN MPUHTEP, JIEKTPOHATPEBATENIbHBIE MPUOOPHI, IIEKTPOOCBETUTEIHHBIC
npuOOpHI, TaJIbBaHUKA.

11 KJIACC

Pasznen 4. Di1eKTPOAMHAMHUKA

Tema 3. Macnummnoe none. In1eKmpomMazHuUmMHAA UHOYKYUSA

[TocTostHHBIE MarHWUTHL. B3auMOJIEMCTBUE MOCTOSIHHBIX MArHUTOB. Marsur-
HOe mnoJsie. Bektop MarHuTHOW WMHAYKUWHU. [[puHIMI Cynepno3uiiii MarHUTHBIX
noneu. JInHuM MarauTHOM MHAYKUMU. KapThHa TMHAN MarHUTHOW MHIYKLHH I10-
JI51 IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1oje NpoBOJHUKA C TOKOM. KapThHa NTUHUI MHAYKIIUM MarHut-
HOTO MOJI JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHU-
Ka, KaTylIku ¢ TOKoM. OnbIT Opcrena. BzauMoaencTBue npoBOJIHUKOB C TOKOM.

Cuna AMnepa, €€ MOZYyJIb U HAITPABIICHHUE.

Cuna Jlopenuia, e€ MOIy/Ib U HaIlpaBjieHUE. JIBUKEHUE 3apsSyKEHHOM YaCTHIIbI
B OJJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl Jlopenia.

SIBreHME 37IEKTPOMArHUTHOM MHAYKUMHU. [I0TOK BEKTOpa MarHUTHOW MHIYK-
MU, DJEKTPOJBUKYIIAsd CWJIA MHIYKUMH. 3aKOH SJIEKTPOMAarHUTHOM HWHIYKIIMHU
®dapages.

BuxpeBoe 3JIeKTpuYecKoe mojie. DNEKTPOABUKYIIAS CUJIa UHAYKIUU B TIPO-
BOJIHHMKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJTHOPOJHOM MAarHMTHOM IIOJIE.

[TpaBuno Jlenna.

NHIyKTUBHOCTD. SIBIIEHHE CAMOMHIYKIMHU. DJIEKTPOJBHXKYILAs CUJA CaMO-
WUHIYKIWU.

DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHu4eckre yCTpoucTBa M MPAKTUUECKOE MPUMEHEHHE: MOCTOSHHBIE Mar-
HUTBI, DJICKTPOMATrHUTHI, 3JICKTPOJABUIATENb, YCKOPUTEIN AJIEMEHTAPHBIX YaCTHII,
WHIYKIIUOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE TEKTPOHHOIO IMy4YKa MAarHUTHBIM TTOJIEM.

JIvHUM UHAYKIMYA MarHUTHOTO MOJIA.



B3anmonenicTBue AByX MPOBOAHUKOB C TOKOM.

Cuiia Ammnepa.

[erictBue cuibl JIopeHIIa Ha HOHBI AJIEKTPOIIUTA.

SIBrIeHME SIIEKTPOMArHUTHON MHAYKLINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBIXKYLIEH CHIIBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBeHne caMOMHAYKIWH.

Yuenuueckuu sxcnepumenm, nabopamopusvie pabomol

M3yuyeHne MarHuTHOTO IOJISI KaTYIIKH C TOKOM.

HccnenoBanne 1eUCTBUS MOCTOSHHOIO MAarHUTa Ha PaMKy € TOKOM.

HccnenoBanre sBICHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

Pa3nen 5. Kosre6aHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumubsle Konedoanus

KonebarenbHast cucrema. CBOOOIHBIE MEXaHUYECKUE KojeOaHus. ['apMoHu-
yeckue Konedanus. [lepuon, yacrora, ammntyaa u gpaza konedanuil. [pyxuHHbIMI
MagATHUK. MaTreMaTHu4ecKHii MasTHUK. YpPaBHEHUE TapMOHHMYECKUX KOJIEOaHU.
[IpeBparieHue 3Heprum Npy rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbubiit koHTYp. CBOOOAHBIC AJIEKTPOMAarHUTHBIE KOJIeOaHUsI B UJe-
aTbHOM KO0JIE0AaTeTbHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHUUYECKUMHU U DIIEKTPO-
MarHuTHeIMH KoseOanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI JHEPTUU B
UJealbHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aTyxaromux KoyseOaHusx. BbIHYX/IeHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHYK€HHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[Tepemennsbiii Tok. CHHYCOMJANbHBIA NMEPEMEHHBIM TOK. MOIIHOCTh mepe-
MEHHOI'0 TOKA. AMIUIMTYAHOE M JEHUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA W HAIpsKe-
HUSL.

Tpanchopmarop. IIpousBoacTBo, nmepegavya u nMoTpedICHUE IICKTPUUSCKOM
SHEPruu. DKOJIOTUYECKHE PHUCKU IMPU MPOU3BOJACTBE ANEKTpodHEeprun. KynbTypa
HCIIOJIb30BaHUS AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUHU DJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOieOaTeIbHON CUCTEMBI (TIPYKUHHBIA UITH Ma-
TEMAaTUYECKUM MasiTHUK).

Halmronenue 3atyxaromux KojgeOaHuH.

HccnenoBanrie CBOMCTB BBIHYK/ICHHBIX KOJICOAHUIA.

HaGmronenue pe3oHanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMUSI.



OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onaHc mpu mocienoBaTeIbHOM COCAMHEHUN PE3UCTOPA, KaTYIIKU UHIYK-
TUBHOCTH M KOHJIEHCATOpA.

Mopenb TMHUM 3TIEKTPONEpEIayuu.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomol

HccnenoBanre 3aBUCUMOCTH TIEpHOa MajbIXx KoJieOaHWI Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LEMH U3 MOCIEAOBATEIbHO COEAUHEH-
HBIX KOHJEHCATOPAa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMAazZHUNHbLE 80JIHbL

MexaHnnueckue BOJIHBI, yclIoBHs pacnpoctpanenus. [lepuoa. CkopocTs pac-
MPOCTpaHEHUs W JJiMHA BOJHBIL. [lomepeunsie u mpojoiabHbIe BOJHBI. MHTepde-
peHIus U AU paKiysg MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. Bricota ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS U3TYyUYECHUS AJICKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHon BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MpesIoMIICHUE, ToJsipu3anus, Tudpaxiuus,
unTepdepenius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3U U TENEBUICHUA. Paguonokarusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KaroIIel CpeIbl.

TexHuyeckre ycTpocTBa M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE HMH-
CTPYMEHTHI, YIbTPA3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE, pajap, paauo-
MpUEMHHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue U pacIpOCTPAHEHHUE MOMIEPEUYHBIX U TTPOJIOJIHHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MPeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nrogenue nnrepdepeHuu u qudpakiinyd MEXaHU4eCKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJOW W 4Ya-
CTOTOM KOJIeOaHMIA.

HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, Mpeomiie-
HUe, nojsipu3auus, Tudpakuus, uHTephepeHIus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsamonrHerHOe pacCipOCTpaHEHUE CBETA B OJIHO-
ponHou cpene. JIyu ceera. ToueuHbI HICTOYHUK CBETA.



OTtpaxeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHnne n3obpakeHuil B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOJIIOTHBIN MTOKa3aTelb
npenomneHus. llomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI yroa MOJHOIO
BHYTPEHHETO OTPAKCHHUSI.

HMucnepcus ceeta. CiioxHbIi cocTaB Oenoro cseta. L{Ber.

Cobwuparoniyie U paccenBaromye JuH3bl. ToHKas rMH3a. DOKyCHOE paccTos-
HUE W ONTHUYECKas Cujia TOHKOW JWH3BL [locTpoeHune m3oOpakeHUil B coOHMparo-
IIMX U paccenBaOIMX JuH3aX. DopMysia TOHKOW JIMH3bI. YBEIUYEHUE, 1aBAEMOE
JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. Matepdepenunsa ceera. KorepeHTHbIE MICTOYHUKH. Y CIIO-
BUsI HAOMIOJEHUSI MAaKCUMyMOB U MUHUMYMOB B HHTEP()EPEHIMOHHON KapTHUHE OT
IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakaus ceera. JudpaknuonHas pemérka. YcinoBue HaOMIOACHUS TJaB-
HBIX MaKCUMyMOB IpH NaICHUH MOHOXPOMATUYECKOTO CBETa Ha TU(PPaKLUOHHYIO
PELIETKY.

[Tonsipusanus ceera.

TexHuyeckue ycTpolcTBa U MPAKTHUECKOE MPUMEHEHHUE: OUYKH, Jyma, GoTo-
anmapar, IpPOCKIMOHHBIN anmnapar, MUKPOCKOI, TEJIECKOIl, BOJOKOHHAs OIITHKa,
IU(PPaKIMOHHAs PEIIETKA, TOIIPOU.

Jlemoncmpayuu

[IpsiMosIMHEHOE pacpOCTpaHEHUE, OTPAKEHHE U ITpenioMiieHue ceera. On-
THYECKHUE TTPUOOPHI.

[TonHOe BHYTpeHHEe oTpaxeHue. Mozenb CBEeTOBOAA.

HccnenoBanre CBONCTB U300paKEHUHN B JTMH3aX.

Mopenu Mukpockona, TeJIeCKona.

HabGmronenne unrepdepeHiinu cpera.

Hab6monenune nudpakxium ceera.

Hab6mronenue nucnepcuu cBera.

[TonyyeHue criekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomuol

N3mepenne nokazaTessi NpeJoMIICHUs CTEKIIA.

HccnenoBanne CBOMCTB N300pakKeHUM B JIMH3AX.

Hab6mronenune nucnepcuu ceera.

Pa3nen 6. OcHOBBI crieUAJIBLHON TEOPUN OTHOCUTEIbHOCTH



['paHuIpl IPUMEHNMOCTH KJIACCHYECKOM MexaHuku. IlocTynaTtel cnenunans-
HOW TEOPUM OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKY-
yMe, IPUHLHAII OTHOCUTEJIBHOCTH DUHINTENHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU M COKpALICHUE
JUIAHBI.

OHeprus U UMITYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl ¢ 3H€pFH€ﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ HYaCTHUIIbI. SHepFI/I}I
IIOKOA.

Pa3znen /. KBanToBas pusuka
Tema 1. Dnemenmul K6anmMoBoil ONMUKU
®otonsl. opmyna [1nanka cBs3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPIUs
U UMITYJIbC (POTOHA.
OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI

doTtosddexra. YpaBHenue DiHmTeitHa 11 dpoToddpdekra. «KpacHas rpaHuna»
dboTtoadekra.

JHaBnenne cBera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE EUCTBUE CBETA.

TexHuueckue ycTpoicTBa U MpakTHIECKOE MPUMEHEHHE: (POTOAIEMEHT, (Po-
TOAATYMK, COJTHEUHAsi OaTapesi, CBETOUO.

Jlemoncmpayuu

®o103(h(HEKT Ha yCTAHOBKE C IMHKOBOW MJIACTHHOM.

UccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTa.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHIIL.
[Inanerapnas monens aroma. [loctynarsl bopa. U3nydyenue u nornomieHue Goto-
HOB IIPU NEPEXOJIC aTOMa C OJHOTO YPOBHS SHEPrUU Ha APYroil. Buael cnekTpos.
CnekTp ypoBHEHN SHEPTUH aTOMa BOJAOPO/A.

BosiHoBbIE cBoMicTBa yacTul. Bonnsl ne bpoinsa. KopnyckynispHO-BOJTHOBOM
Ty alTu3M.

CHOHTaHHOE U BBIHYXJAECHHOE U3TyUCHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenre AIMHBI BOJIHBI JIa3epa.

HaOmronenne nuHeyaThix CIIEKTPOB U3TYyUCHHUS.

Jlazep.



Yuenuueckuii sxcnepumenm, 1abopamopsie pabomuol

HaOGmroienre muHeyaToro CrekTpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTBI, JOKa3bIBAIOIINUE CIOKHOCTh CTPOECHUS sapa. OTKpbeITHE pa-
nuoaktuBHOCTU. OnbITel Pe3epdopa mo onpeseneHuio coctaBa paauoakTUBHOTO
usnyueHusi. CoiictBa anb(da-, 6eta-, raMMa-u3nyudeHus. BivsHue paanoakTUBHO-
CTH HA KVBbIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas monens siapa ['eiizenOepra—
NBaneHnko. 3apsn sapa. MaccoBoe uncio saapa. M30Torsbl.

Anbda-pacnaa. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnan. [‘amma-
U3JIy4yeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

OHeprus cBA3M HyKJIOHOB B sifjpe. S aepHblie cuiibl. Jledekt Maccsl saapa.

Snepnsbie peakunu. [lenenue u cuHTeE3 AIEP.

SAnepusiii peaktop. TepmosinepHbii cunTe3. IIpobiieMbl U NEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. DKOJOTUUECKHUE ACTIEKTHI SJIEPHOU SHEPTETHKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTop1 HAOMIOAEHUS U pErHUCTPALK FIEMEHTAPHBIX YacTHUL.

@dyHaMeHTalbHbIE B3aUMOEHCTBUA. EAMHCTBO (hU3MUecKoil KapTHHBI MUpA.

TexHuyeckue yCTponucTBa U IIPAKTUYECKOE IIPUMEHEHUE: JO3UMETP, Kamepa
BuiibcoHa, siiepHblil peakTop, aToMHas boMoa.

Jlemoncmpayuu

CuéTYrK MOHM3UPYIOIINUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

HccnenoBanne TpekoB 4acTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKHU

Otansl pa3BuTUs actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMMUM.

Bun 3B€31H0r0 HebGa. Co3Be3nusi, sipKkue 3BE3/bI, MIIAHETHI, UX BUIUMOE JIBH-
YKEHHE.

CosiHeuHas cucTtema.

Counnne. ConHeuHass akTUBHOCTh. MicTounuk sHeprun ConHua v 3BE31. 3BE3-
IIbl, ©X OCHOBHBIE XapAaKTEPUCTUKU. J[MarpaMma «CHEKTPAIbHBIA KJIACC — CBETH-
MOCTB». 3BE3/Ibl TJIaBHOW MOCJIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETH-
MOCTBY» JUIsl 3BE3]l TJIAaBHOM MOCJIENOBATEIbHOCTH. BHYyTpEeHHEE CTpOECHHUE 3BE3L.
CoBpeMeHHbIE MPEICTABICHUSI O MPOUCXOXKICHUH U 3Boitonnu ConHIa U 3BE3.
JTanel )XKU3HU 3BE3I.

Muneunsiii [Iyts — Hama [Nanaktuka. [lonoxxenue u aeuxenue Connua B ['a-
nmakTuke. Tunel ranaktuk. Paguoranaktvku u kBa3zapel. YEpHBIE IBIPHI B sAIpax ra-
JIAKTHK.



Bcenennas. Pacimupenue Beenennoit. 3akon Xa66sa. Pazoeranue rajgakTuk.
Teopus bosbioro B3psiBa. PETMKTOBOE U3ITyUYCHHE.

MacmrabHas cTpykTypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabmooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN JJI OTPEENICHUs TTOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31us1 CEeBEPHOTro MOMYIIAPHUS U SIPKUE 3BE3BL.

Habmronenus B teneckon JlyHsl, mianet, Mneunoro I[lyTu.

O0o01aronee NOBTOPEeHUE

Ponb ¢pu3uku 1 acCTpOHOMUU B IKOHOMUYECKOW, TEXHOJIOTHUYECKOH, COLIMAIb-
HOI M 3TUYECKOI chepax NesaTeIbHOCTH YEJIOBEKa, pOJb U MECTO (DU3UKU U acTpo-
HOMHUU B COBPEMEHHOU HAy4YHON KapTHUHE MHUpPA, POJIb (PU3HUECKON TeOopuu B (op-
MHUpPOBAaHUU NPEJCTABICHUNH O (PU3NUECKOW KapTHHE MHUpa, MECTO (PU3MUYECKOM
KapTUHBI MUpPA B OOIIEM psAY COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX IMpEICTaBiie-
HUAW O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTCs €
y4€TOM cOAepKaTeIbHBIX MEXIPEIMETHBIX CBSI3e€H C KypcaMHd MaTeMaTHKH, OHO-
JIOTUH, XUMUH, Teorpauu U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJIEHUE, HAYYHbIN (DaKT, TUIIOTE3a, PU3NYECKasi BEIMUYHHA, 3aKOH, TEO-
pusi, HAOJIIOIEHHE, SKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (YyHK-
LIUN: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXK-
J€CTBO, BEKTOPHI U UX IMPOCKLUHUHA HA OCU KOOPJAMHAT, CI0KEHUE BEKTOPOB, IPOU3-
BOJHBIE AJIIEMEHTAPHBIX (PYHKIMH, MPU3HAKU OO0 TPEYTrOJIbHUKOB, ONpeaese-
HUE IUTIONIaAM TUIOCKUX GUryp u o0bEMa Ted.

buonocusa: sanektpuueckue sIBICHUS B )KUBOW MPUPOJE, KoJieOaTEIbHbIE JBU-
YKEHUS B )KUBOW NPUPOJE, ONTUUYECKHUE SIBIICHUS B )KUBOW MPUPOJE, NEHUCTBUE pa-
VALY HA )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAIUINYECKAsE CTPYKTYpa TBEPIBIX
T€J, MEXaHU3Mbl OOpa30BaHUS KPUCTAJUIMYECKOW PEIIETKH, CHEKTpalbHBbIA aHa-
3.

l'eoepaghus: MarHUTHBIE TONIOCA 3€MJIH, 3aJIe’KHM MAarHUTHBIX pya, QoTo-
CbEMKA 3€MHOM ITIOBEPXHOCTH, IIPEACKA3aHUE 3EMIIETPSICEHUM.

Texnonoeus: TUHUN JJIEKTPOIEPENAY, TEHEPATOP NEPEMEHHOIO TOKA, JJIEK-
TPOJBUTaTENb, UHAYKIIMOHHAS NI€Yb, pajiap, paAuONPUEMHHUK, TEIEBU30P, aHTEHHA,



tenedor, CBY-meusb, MPOCSKIIMOHHBINA anmapar, BOJOKOHHAS ONTHKA, COJTHEYHAS
Oatapes.



IHNIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHoro npeamera «Pu3rka» Ha YpOBHE CpeaHEro ooiiero oo-
pazoBaHusa (0a30BbId yYPOBEHB) MOKHO OOECHEUUTHh JOCTUKEHUE CIETYIOUIUX
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEJAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3ybTaThl OCBOEHUS YUEOHOro npeameTa « PU3nKa» JOJIKHBI
OTpaXaTb FOTOBHOCTh U CHOCOOHOCTh OOYyYarOIIMXCsl PyKOBOJCTBOBATHCS COp-
MHUPOBAHHOW BHYTPEHHEW NO3WLMEN JTUYHOCTH, CUCTEMOW LIEHHOCTHBIX OpHUEHTA-
LM{A, TO3UTUBHBIX BHYTPEHHUX YOEXKJEHUU, COOTBETCTBYIOIIUX TPaTULIMOHHBIM
LEHHOCTSIM POCCUHCKOro OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO ONBITA U OIbITa
JEATEIBbHOCTH B IIPOLIECCE pealn3ali OCHOBHBIX HAIIPABICHUN BOCIUTATEIbHOU
NEATEIBbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCKOro0 BOCIIMTAHUS:

c(OPMUPOBAHHOCTH IPAKAAHCKON MO3UIIUN 00YUAIOUIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE TPAAUIIMOHHBIX OOIEYETOBEUYECKUX T'YMAHHCTHUYECKHX U JE€MO-
KpaTUYECKUX [ICHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBHOCTh B MHTEPECAX I'PakIaHCKOIO
oO11ecTBa, yuacTBOBaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHu3alliy;

YMEHHUE B3aUMOJIEHCTBOBATH C COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBHUU C
X QYHKUUAMH U Ha3HAYCHHUEM;

TOTOBHOCTB K T'YMaHUTapHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS

c(hOpPMUPOBAHHOCTh POCCUUCKON TPAKIAHCKOW WIEHTUYHOCTH, MAaTPUOTH3-
Ma;

LIEHHOCTHOE OTHOILIEHHE K TOCYAAPCTBEHHBIM CUMBOJIaM, JOCTHKEHUSAM POC-
CUHCKHX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHMUS;

CIIOCOOHOCTh OLIEHMBATH CHUTYalUI0 M MPUHUMATh OCO3HAHHBIEC PEILCHUS,
OpPUEHTHUPYSICh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM 4YHCIIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HaHME JUYHOIO BKJIA/Ia B IOCTPOEHUE YCTOMUMBOIO Oy TyIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOLWIEHNE K MUPY, BKIIFOUAsl SCTETUKY HAYYHOT'O TBOPYECTBA,
npucylero (pu3nyeckoil HayKe;



5) Tpy10BOT0 BOCTIMTAHUS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHOU JESTENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BBIOOD
Oyxayuieil mpodeccun U pearn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JacTu
(U3MKKM Ha TPOTSKEHUH BCEH KU3HU;

6) IK0JIOrM4eCKOro BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTH FKOJIOTHUECKON KYJIbTYpbl, OCO3HAHHE TJI00ATHFHOTO Xa-
pakTepa 3KOJIOrMUECKUX Mpodiem;

IUIAHUPOBAHKE U OCYLIECTBIICHUE IEUCTBUI B OKPY XKaIOILIEN Cpelie Ha OCHOBE
3HAHMSA LeJIEW yCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

paclIMpeHne OmbITa AEATEIBHOCTH JKOJOTMUYECKON HAIPABICHHOCTU Ha OC-
HOBE UMEIOILIUXCS 3HAHUM 110 (PU3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAaHHE LIEHHOCTH HAy4YHOW AEATEIBbHOCTH, TOTOBHOCTH B IIPOLIECCE H3Y-
YeHUs! (PU3MKH OCYIUECTBISATH MPOEKTHYIO M HCCIEN0BATEIBCKYIO AESATEIbHOCTD
WHJUBUTyaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH U AKTyaJM3UPOBaATh MpoOJeMy, paccMmar-
pUBaTh €€ BCECTOPOHHE;
ONPENICIIATh LEIN AEATEIbHOCTH, 3aJ1aBaTh MapaMeTPbl U KPUTEPHUHU UX JIO-
CTHIKCHUS,
BBISIBJISITh 3aKOHOMEPHOCTH Y TIPOTHBOPEUUS] B paccMaTpUBaeMbIX (puinue-
CKHX SIBJICHUSX;
pa3pabaTpIBaTh IUIAH PEIICHUS MPOOJeMbl C YIETOM aHAIM3a UMCIOITUXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B 1€ TEIIBHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUHN AEATEIBHOCTH;
KOOPJIMHUPOBATH U BBHITIOJIHATH PAOOTy B YCIOBUSX PEaTbHOTO, BUPTYaIbHO-
r0 ¥ KOMOMHUPOBAHHOT'O B3aMMOJICHCTBHS,
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE ITPH PEIICHUHN YKU3HECHHBIX ITPOOJIEM.
ba3oBble ucciiegoBareibckue AeiicTBUA.
BJIAJICTh HAYYHON TEPMUHOJIOTUEHN, KITIOYEBBIMU TOHITHAMU U METO1aMu (Pu-
3UYECKOU HAYKU;



BJIAJICTh HABBIKAMHU y4e€OHO-MCCIICIOBATEIHCKON M MPOEKTHON JCSATEIHHOCTH
B o0nacTu (pU3UKH, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETLHOMY TTOHMCKY
METOJIOB pelIeHHs 3aaad (PU3MUECKOTO COJMEpKaHWs, MPUMEHEHUIO Pa3INYHbIX
METOJIOB ITO3HAHUS;

BJIAJCTh BUJIAMH JCATEIHHOCTA TIO MOJYYCHHUIO HOBOTO 3HAHWSI, €r0 MHTEP-
IpeTalyu, IpeoOpa3oBaHNI0 M IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX CUTYAIHsX, B
TOM YHCJIC TIPH CO3/IaHUH YICOHBIX MMPOEKTOB B 00J1aCTH (DHU3UKU;

BBISIBIIATH NIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJU3UpPOBATh 3ajady, BbI-
JBUTATh TUMOTE3Y €€ pelIeHUs, HaXOAUTh apryMEHTHI I OKa3aTeIhCTBA CBOMX
YTBEPXKACHUI, 3a7]aBaTh MMApaMETPhl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh MOTYYEHHBIC B XOJI¢ PEIICHUS 3aa4l PE3yIbTaThl, KPUTHYE-
CKH OIICHMBATh MX JOCTOBEPHOCTH, TPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCJIOBH-
SX;

CTaBUTh U (HOpPMYJIHMPOBATH COOCTBEHHBIE 3a/1aud B 00pa3oBaTEIbHOU Jes-
TEIHHOCTH, B TOM YHCIIE TIPU U3yUYEeHUU (PU3UKH;

JIaBaTh OIICHKY HOBBIM CUTYallUsSM, OLICHUBATh MPUOOPETEHHBIHN OIIBIT;,

YMETh TIEPCHOCUTDH 3HAHUS TI0 (PU3UKE B IPAKTUICCKYIO 00JIACTh KU3HE e -
TEJIBHOCTH,

yMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCcTel;

BBIJIBUTATh HOBBIE HJICH, TIPEIJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHUS;

CTaBUTH MTPOOJIEMBI U 33/1a4H, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TOJIy4eHHS HHGOpMaUU (PU3NYECKOTO COJEpKaHUS U3
MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIBHO OCYIIECTBISATh MOUCK, aHAIU3, CH-
CTEMATHU3AIMIO U UHTEPIIPETAINIO HH(DOPMAIIUU PAa3IMYHbBIX BUJIOB U (OpM Tpe-
CTaBJICHUS;

OIICHUBATh IOCTOBEPHOCTH MH(POpMAITUH;

WCITOJIB30BaTh CPEACTBA MHPOPMAIIMOHHBIX 1 KOMMYHHUKAITHOHHBIX TEXHOJIO-
Uil B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIIMOHHBIX 3a/1a4 C
coOmro/ieHeM TpeOOBaHUN IPrOHOMUKH, TEXHUKU OE€30MacHOCTHU, TUTHUEHBI, pe-
cypcocOepexxeHus, MPaBOBbIX U ITUYECKUX HOPM, HOpM HH(MOpPMAIIMOHHOW Oe3-
OIaCHOCTH;

co37aBaTh TEKCThI (DU3UIECKOTO COACP)KAHUS B Pa3IMUHBIX opMarax ¢ ydé-
TOM Ha3HAYCHUS WHQPOPMAIMK W IIEJICBOW ayJUTOPUH, BBIOHMpas ONTHMAJIBHYIO
¢dbopMy TIpenCcTaBIICHUS U BU3yaJIU3aIiH.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIC y4eOHbIe AeiiCTBUS:
OCYUIECTBJIATh OOIIEHWE HA YpOoKax (DU3UMKU U BO BHE-YPOUHOU AESITENHHO-
CTH;



pacmo3HaBaTh MPEANOCHUTKA KOH(PIUKTHBIX CUTYallMid U CMr4aTh KOH(IUK-
THI;
pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUYKY 3pEHHUSI C HCIOIb30BaHHUEM
SI3BIKOBBIX CPEJICTB;
MOHUMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIWBUIYATBHON
paboTHI;
BBEIOMPATHh TEMATUKYy U METOBI COBMECTHBIX JIEHCTBUIA ¢ yIETOM OOIIUX WH-
TEPECOB U BO3MOKHOCTEH KaXKJOTO WiIeHA KOJJICKTUBA;
NPUHAMATH TIEJId COBMECTHOH NIEATETHPHOCTH, OPTaHU30BBIBATh U KOOPIUHU-
pOoBaTh NEHCTBUS MO €€ TOCTIKEHUIO: COCTABIIATH TUTAH JCHCTBHH, pacpeesiaTh
poJu C YIETOM MHEHHUN yY9aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM pabOTHI;
OIICHWBATh KA4ECTBO CBOETO BKJIAJa W KaXKIOTO YYaCTHHKA KOMaHIBI B 00-
M pe3yiabTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM;
npeaiaraTh HOBbIE MTPOEKTHI, OIICHUBATDH UJICU C TIO3UIIUN HOBU3HBI, OPUTH-
HAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;
OCYIIECTBIIATH TO3UTUBHOE CTPATETUICCKOE TIOBEACHNE B PA3IMUHBIX CUTYya-
IIUSX, TIPOSIBIIATH TBOPYECTBO U BOOOpaKEHHUE, OBITH MHUITHATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYLIECTBISATh MO3HABATENbHYIO AECSATENBHOCTh B 00JIaCTH
(GU3UKKN ¥ aCTPOHOMUH, BBIABIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH COO-
CTBEHHBIE 33]a4H;

CaMOCTOATENbHO COCTABJIATH IJIAH PELICHUS PACUETHBIX U KAUECTBEHHBIX 3a-
Jla4, TUIaH BBIMOJHEHUS MPAKTHUECKOW pabOThl ¢ YUYETOM MMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JlaBaTh OLICHKY HOBBIM CUTYAIIUsIM;

pacumMpsITh paMKH y4eOHOIro MpeAMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHHUI;

JieJIaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAThH €ro, Opath Ha ceOsl OTBET-
CTBEHHOCTb 32 PEUICHHE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CII0COOCTBOBATH (POPMUPOBAHUIO U TIPOSIBICHUIO dPYIUIIUU B 00s1acTu (pu3u-
KU, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LIENISIM;

BJIAJICTh HABBIKAMH TMO3HABATEILHON pediekch Kak OCO3HAHUsS COBEpIlae-
MBIX J€CTBUN U MBICIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHUN;

UCITIOJIB30BATh MIPUEMBI pehICKCUH ISl OLICHKU CUTYaIlUH, BHIOOpA BEPHOTO
pELIeHNS;



YMETh OLICHUBATH PUCKH M CBOEBPEMEHHO MPUHHUMATh PELICHUS MO UX CHU-
YKCHHIO;

MPUHUMATh MOTHBBI M apryMEHTHI APYTUX IPU aHAJIW3€ Pe3yJIbTaTOB Jes-
TEIHLHOCTH,

MPUHUMATH ce0sl, MOHUMAasi CBOM HEJJOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHThI APYTUX MPU aHAIW3€ Pe3yJIbTaTOB Jes-
TEILHOCTH,

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIMOKH.

B mporecce nocTukeHUs] JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOrpPaMMBbI
no Gu3MKe s YPOBHS CpeAHEro o0IIero oOpa3oBaHUs y OOYUYarOIIUXCS COBEP-
IICHCTBYETCSI AMOIIMOHAJIBHBIA MHTEIUIEKT, IpeArnoaralonmii  copMupoBaH-
HOCTb:

CaMOCO3HaHMS, BKIIOYAOIIECTO CIIOCOOHOCTh MOHUMATh CBOE AYMOIMOHAIFHOC
COCTOSIHHE, BUJICTh HAIPABJICHHUS Pa3BUTHS COOCTBEHHON AMOITMOHAILHOM Cdephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHMS, BKJIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATD OT-
BETCTBEHHOCThH 3a CBOE MOBEJACHUE, CIIOCOOHOCTh aJaNTUPOBATHCS K SMOIIMOHAIIb-
HBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMM, BKJIIOYAIOIICH CTPEMIICHUE K JIOCTHXKEHUIO LIEJIH U
yCIIeXy, ONITUMU3M, HHUITUATUBHOCTh, YMEHHUE JICCTBOBATh MCXO/I U3 CBOMX BO3-
MO>KHOCTEH;

SMITaTHH, BKJIFOYAIONIEH CIIOCOOHOCTH ITOHMMAaTh SMOIIMOHAJILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 MPHU OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K COYYB-
CTBUIO U COTIEPEKUBAHMUIO;

COI[MAIbHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTH BBHICTPAUBATh OTHOILICHUS
C APYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U pa3pemiaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenus B 10 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Yy 00YUAIOIINXCS YMEHUM:

JIEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MeCTO (PU3UKU B (POPMUPOBAHUU CO-
BPEMEHHOW HAYy4YHOW KapTUHBI MUPA, B Pa3BUTUNA COBPEMEHHOU TEXHUKU U TEXHO-
JIOTHM, B MIPAKTUYECKOU JAEATEIBHOCTH JIFOJEH;

YUUTBIBATh TPAHULIBI TPUMEHEHUSI U3YyUYECHHbIX (DU3UUYECKUX MOJEJNel: maTe-
puanbHas TOUKa, MHEpIHalIbHas CUCTEMa OTCUYETA, aDCOTIOTHO TBEPIOE TEIO, Ue-
AJBbHBINA T'a3, MOJEJIN CTPOCHHUS Ia30B, )KUAKOCTEW U TBEPABIX TEN, TOUEUHBIN JJICK-
TPUUYECKUU 3apsij P pelieHnH HU3NUeCcKUX 3ajay;

pacrno3HaBath (U3UYECKHUE SBJICHUS (MPOLIECChI) U OOBSCHITH UX HA OCHOBE
3aKOHOB MEXAaHHMKH, MOJEKYJISIPHO-KMHETHUYECKONM TEOPUM CTPOCHHS BEIIECTBA U



ANEKTPOAMHAMUKU: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIUMHEWHOE JIBHXKE-
HUE, CBOOOJIHOE MAaJICHUE TeJ, JBUKEHUE MO OKPYKHOCTH, UHEPIUS, B3auMOJIe-
cTBue Ten, nuddysusi, OpoyHOBCKOE JBUXKEHUE, CTPOCHUE KUAKOCTEH U TBEPBIX
TEJ, U3MEHEHUE 00bEMa Tell MPU HArpeBaHUM (OXJIAKJIEHUH), TEINIOBOE PaBHOBE-
CUe, UCIapeHHe, KOHJCHCAlWs, IUJIABJIICHUE, KPUCTAJUIM3AlMs, KUIICHUE, BIaXk-
HOCTb BO3/yXa, MOBBIIIECHUE JIABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM CO-
CyJZi€, CBSI3b MEXKY NapaMeTpaMH COCTOSIHUS ra3a B M30IPolieccax, AJIEKTpU3aLUs
TEJ, B3AUMOJECHCTBHE 3aPSI0B;

OMUCHIBATh MEXAHWYECKOE JBUKEHUE, HCIOJIb3Ysl (PU3MUYECKHUE BEIUUYUHBI:
KOOpAWHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, Cuila, UM-
MyJbC TeNa, KHHETUYECKasi SHEprus, MOTECHIMAIbHAs HEPTUs, MEXaHU4YecKas pa-
00Ta, MexaHU4YeCKass MOIIHOCTh; MPU OMUCAHUM MPABWIHHO TPaKTOBaTh (pu3HUE-
CKHIl CMBICJI HCIOJb3YEMbIX BEJIMYMH, WX OOO3HAUYCHUS U E€IUHUIIbI, HAXOJIUTh
(dbopMyIIbI, CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMYUHY C JAPYTHMMH BEIUMYHUHA-
MU;

OMKUCHIBATh M3YUYEHHBIE TEIJIOBBIE CBOMCTBA TEJI W TEIUJIOBBIC SIBIICHUS, HC-
MoJab3ys (PU3MYECKUE BEIIMYMHBL: JaBJICHUE ra3a, TeMIepaTrypa, CpeaHss] KUHETHU-
YyecKasi SHEpPrusi XaoTUYECKOrO JBHXKEHHUS MOJIEKYJ, CPEIHEKBaJpaTU4YHas CKO-
POCTh MOJIEKYJI, KOJIMYECTBO TEILJIOTHI, BHYTPEHHSSI dHEprusi, pabora rasza, Kodd-
(UIMEHT MOJE3HOTO JEUCTBUS TEIJIOBOTO JBUTATENs; MPU OMUCAHUU MPABUIHHO
TPaKTOBaTh (PU3UYECKUM CMBICT MCIOJIb3YEMbIX BEJIMUUH, UX 0003HAYCHUS U €]IU-
HUIIbI, HAXOAUTH (DOPMYJIBI, CBSAZBIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYUHY C JIPY-
TUMU BEJIMYHUHAM;

OMUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEUIECTBA U JIEKTPUUECKUE
SABJICHHS! (TIPOIIECCHI), UCTIONB3YSl (PU3MUECKUE BEIMYMHBI: DJIEKTPUUYSCKUNA 3aps/l,
ANEKTPUUYECKOE T0JIe, HAPSIKEHHOCTD MOJIs, MOTEHINAN, Pa3HOCTh MOTEHIINAJIOB;
MIPU OMUCAHUU MPABWIBHO TPAKTOBATH (DU3UUYECKUIN CMBICI UCTOJIb3yEMbIX BEJHU-
YUH, UX 0003HAYECHUS U €AUHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3LIBAIOIINE JAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUYMHAMU;

aHAIM3UPOBAaTh (PU3MUYECKHUE MPOIECCHl U SBJICHHS, UCTONL3Ys (HU3NYECKUe
3aKOHBI Y TIPUHIUINBL: 3aKOH BceMupHOTo Tsarotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpaHEHHUsS MEXaHWYECKOW IHEPTHUH, 3aKOH COXPAHCHHUS UMITYJIbCca, TIPUH-
IIUTT CYTIEPIIO3UIIUU CUJI, TPUHIIMII PABHOMPABUS UHEPIIUATBHBIX CUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHHSI BEIIECTBA, Ta30BbIE 3aKOHBI,
CBS3b CpEJHEH KWHETUYECKOM SHEPTUM TETUIOBOTO JBMXKCHHS MOJEKYJ C alco-
JIFOTHOW TEMIIEPATYpPOM, NEPBBIM 3aKOH TEPMOJAUHAMHUKH, 3aKOH COXPAHECHUS DJIEK-
TPUYECKOro 3apsiaa, 3akoH KyioHa, mpu 3TOM pa3ivyarh CIOBECHYIO (OpMYJIH-
POBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAXKEHUE M yCJIOBUS (TpaHULbI, 00JaCcTH)
MIPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC MPHUHIUIBI JEHCTBHUS MAllWH, TPUOOPOB U TEXHUYE-
CKHUX YCTPOMCTB; pasziuyaTh yCJIOBUS MX OE€30MaCHOTO HCIOJIb30BaHUS B TOBCE-
JITHEBHOM JKU3HU;

BBITIOJIHATD 3KCIEPUMEHTHI MO0 MCCIIEOBAHUIO (PU3MUECKUX SIBJICHUHN U Mpo-
[IECCOB C HCIOJb30BAHUEM MPAMBIX U KOCBEHHBIX M3MEPEHUM, MpU 3TOM (hopmy-
JTUPOBATh MPoOJIEMy/3aady U TUIOTE3y Y4eOHOTO IKCIIEPUMEHTa, COOMpaTh yCTa-
HOBKY U3 MPEIJIOXKEHHOTO OOOpYyHOBaHUS, MPOBOAUTH OMBIT U (OPMYIHPOBATH
BBIBOJIBL;

OCYUIECTBJISATH NPSIMbIE U KOCBEHHbIE U3MEPEHUST (PU3MUECKUX BETUYHUH, IIPU
ATOM BbIOMpATH ONTUMAJIBHBIN CIOCOO M3MEPEHHUS U UCIIOJIb30BaTh U3BECTHBIE Me-
TOJBI OLIEHKH MTOIPEIIHOCTEN N3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXIYy (PU3MUYECKUMHU BEIMYUHAMH C UCIOJIB30-
BAHHMEM NPSIMBIX U3MEPEHUI, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBAThH
pe3yabTaThl MOJYYEHHOM 3aBUCMMOCTH (DU3MYECKUX BEJIMYMH B BUAE TAOJHULl U
rpaduKoB, AeNaTh BHIBOBI 10 pe3yJIbTaTaM UCCIIEI0OBAHMS;

co0ro1aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIIEIOBAaHUI B
paMKax y4eOHOIro 3KCIEpPUMEHTA, y4eOHO-UCCIEI0BATENBCKON U MPOEKTHOM Jesi-
TEIBHOCTH C UCIOJIb30BAHUEM MU3MEPUTENBHBIX YCTPOMCTB U JJaOOPATOPHOTO 000-
pPYylOBaHUS;

pemarh pacu€THbIE 3a7a4 C SIBHO 33JaHHON (PU3NUECKON MOJAEIBIO, UCIIOJIb-
3ysl pU3NYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7aul BbIOU-
paTh (PU3UYECKYIO MOJEINb, BBIICIATh (PU3NYECKHUE BEIUYUHBI U (HOPMYJIbI, HEOO-
XOJIMMBbIE JJIs1 €€ pelieHus, MPOBOAUTh PAcU€Thl U OLIEHUBATh PEATbHOCTH MOJIY-
YEeHHOT'0 3HaYeHUs] PU3NUECKON BEJIMUMHBI,

penaTh Ka4eCTBEHHBIE 3aja4M: BBICTPAUBATh JOTUYECKA HEMPOTUBOPEUNBYIO
LEMOYKY pacCyXJI€HUI ¢ OMOpPOil Ha MU3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (-
3UYECKHUE SIBJICHUS;

UCIIOJIb30BaTh MPU PEIICHUH Y4E€OHBIX 3a/1ady COBpPEMEHHbIe MH(OPMAIMOH-
HbIE TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALUU U TPEJCTaBIIe-
HUsl y4eOHOW W Hay4YHO-TIOMYJIAPHOW MHGOpPMAINK, MOJYyUYEHHON U3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, 0OBICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHU-
KU ¥ TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
i obecrieyeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMHU, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM SKOJOTHYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeELIE;



paboTaTh B IpyNIE C BBITOJIHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH, TIaHU-
poBaTh pabOTy I'PYMIIbI, PALIMOHAIBHO PACIIPEAEIATh 00I3aHHOCTHU U IIJIaHUPOBATh
NEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsAX, aJICKBAaTHO OLIEHUBATH BKJIAJ KaXJO0-
IO U3 yYaCTHUKOB I'PYMIIBI B PELHIEHHE pacCMaTpUBAaEMOM MPoOIeMBbl.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHBIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh C(POPMHPOBAHHOCTh Yy OOYUAIOIINXCS YMEHUI:

JIEMOHCTPHUPOBATh HA MPUMEPAX POIb U MECTO (pU3MKU B (HOPMUPOBAHUU CO-
BPEMEHHOM HAYYHOM KapTUHBI MHUPA, B Pa3BUTHU COBPEMEHHOW TEXHUKH U TEXHO-
JIOTUH, B IPaKTUYECKON AESITEIbHOCTHU JIIOJIEH, LIEIOCTHOCTh U €UHCTBO (u3HNYe-
CKOM KapTUHBI MUPA;

YUUTHIBATh TPAHULIBI IPUMEHEHHS U3yUYEHHBIX (PU3NYECKUX MOJEIICH: TOUeU-

HBIN DJIIEKTPUYECKUH 3apsJl, 1y CBETA, TOUCYHBIM UCTOYHUK CBETA, SAEPHAST MO-
JIeJIb aTOMa, HYKJIOHHAs MOJIEJIb ATOMHOTO Sipa NP PelIeHUH (PU3NYECKUX 3a/ady;
pacrno3HaBaTh (pU3NUEcKUe sABJIECHUS (MPOLECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAHTOBOW (DPM3HKU: SJIEKTPUUECKAsl IPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBHE
MAarHMATOB, dJIEKTPOMATrHUTHAS UHIAYKIHS, TE€MCTBUE MATHUTHOT'O TIOJISI HA IIPOBOI-
HUK C TOKOM M JABIKYIIMHCS 3apsiji, 3JEKTPOMAarHUTHbIE KOJ€OaHUS U BOJIHBI,
OpSMOJIMHENHOE PaclpOCTpaHEHUE CBETa, OTPaXKEHHE, MpeIoMIIeHHe, HHTepde-
peHIMs, TUGPaKIUs U MOJISIPU3aLns CBETa, TUCIEPCUs CBETA, POTOIIEKTPUUECKUN
addekt (poToaddekT), cBeTOBOE AaBiIEHUE, BOBHUKHOBEHHUE JTUHEHYATOTO CIEK-
Tpa aromMa BOJOpPOJA, C€CTECTBEHHAs MW HWCKYCCTBEHHAs PpPaJIHOAKTUBHOCTB;

ONMCHIBATh HM3YyYEHHBIE CBOMCTBA BEUIECTBA (DJIIEKTPUUYECKHE, MATHUTHBIE,
ONTHYECKHE, INEKTPUUECKYIO MPOBOAUMOCTD Pa3IUYHBIX CPEM) U DJIEKTPOMAarHUT-
HbI€ SIBJIEHUS (IPOIIECCHI), UCTIOb3Ys (PU3NUECKHE BEIUUMHBI: 3JEKTPUUECKUN 3a-
pAl, CWiIa TOKA, IEKTPUYECKOE HAIPSHKEHUE, DIEKTPUUYECKOE CONPOTHUBIICHUE,
Pa3HOCTh MOTEHLMAJIOB, ANEKTPOJABIKYIIAS cuja, paboTa TOKAa, MHAYKIUS Mar-
HUATHOTO TOJIs, cuina AmMmnepa, cuia JIopeHna, HHIyKTUBHOCTh KaTyLIKH, SHEPTHUS
ANEKTPUYECKOr0 U MAarHUTHOrO MOJEH, MepUoJl U 4acToTa KojebaHuil B KoJeha-
TEJIBHOM KOHTYpE, 3apsAJ M CUjla TOKa B IPOLECCE FapMOHUYECKHUX IJIEKTpOMAr-
HUTHBIX KOJICOaHUU, (POKYCHOE pacCTOSIHUE W ONTHUYECKas CUJa JUH3BL, IPU OMU-
CaHUU MPaBUJIIBHO TPAKTOBATh (PU3MUECKUN CMBICH HCMOJb3YEMbIX BEJIUYMH, UX
0003HAaYEHHUS U €IMHHUIIbI, YKA3bIBATh (POPMYIIbI, CBSI3bIBAIOIIME JAaHHYIO (pr3nye-
CKYIO BEJINYMHY C IPYTUMU BEJIMYMHAMU;

OIKCHIBaTh W3YUYCHHbIC KBAHTOBBIC SIBIICHUS W TMPOILIECCHI, UCTOIBL3YsS (pusu-
YECKHUE BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI U 4YacTOTa
CBETa, SHEPIrusl U UMITYJIbC (HOTOHA, EPUOJ MOJTypaciajga, SHEPTUs CBSI3U aTOM-
HBIX si/iep, MPY ONMKUCAHUM MPABUIBHO TPAKTOBATh PU3NYECKUN CMBICI HCIOJIb3Ye-
MBIX BEJIMYUH, UX 0003HAUECHUS U €AMHULIbI, YKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE



JTaHHYI0 (U3UYECKYIO0 BEIMYUHY C JAPYTMMH BEITUYMHAMU, BBIYHCIATH 3HAUCHHUE
(bu3HUECKO BEIMYUHBI,

aHAMM3UPOBAaTh (PU3MUECKHUE MPOIECCHI U SBJICHHSI, UCIOIB3YS (HU3UICCKUE
3aKOHBI U TMPUHIUIIEL: 3aK0H OMa, 3aKOHBI TTOCJICIOBATEILHOTO M TapaAJIICIIBHOTO
COEIMHEHUSI TIPOBOJIHUKOB, 3aKOH JI>koyns—JIeHna, 3aKoH 31eKTPOMAarHUTHON MH-
IYKIUHU, 3aKOH TPSIMOJMHEWHOTO PacCHpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHeHHE JDWHIITeHHa s hoTodPdekra,
3aKOH COXPaHEHWS DHEPTUH, 3aKOH COXPAHCHHUS HUMITYJIbCA, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsi/ia, 3aKOH COXpaHEHHUs MacCOBOTO YHCia, MOCTyJaThl bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Ipu 3TOM pa3jinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKO0Ha, €r0 MaTeMAaTHUYECKOE BBIPAXKEHHE U yCIIOBUA (IpaHUIIbI, 00JIaCTH) IpUMeE-
HUMOCTH;

OTIPEICIATh HAIIPaBJICHUE BEKTOpA WHIYKIIMA MAarHUTHOTO TTOJIS MIPOBOTHHUKA
C TOKOM, CHJTbI Amriepa u cuibl JlopeHta;

CTPOUTH U OMMCHIBATH U300paKEHHUE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIOM, TOH-
KOHW JIMH30M;

BEITIOJTHATH DKCIIEPUMEHTHI TI0 MCCIICOBAHUIO (PU3MUECKUX SIBICHUH U TPO-
IIECCOB C MCIIOJIB30BAHUEM TPSIMBIX U KOCBEHHBIX M3MEPECHHU: TIPH 3TOM (HOpMYy-
JTUPOBATh MpoOJIeMy/3aauy U TUIOTE3y Yy4eOHOr0 SKCIEpPUMEHTa, cCOOMpaTh ycTa-
HOBKY M3 TMPEJIOKEHHOTO O0OpYJOBaHUS, MPOBOAUTH ONBIT U (POPMYIHPOBATH
BBIBO/IbI,

OCYIIECTBJIATH MPSIMBIC U KOCBEHHBIC H3MEPEHUS (U3HUCCKUX BEITUYMH, ITPU
ATOM BBIOMPATH ONTUMAIBHBIN CIIOCO0 M3MEPEHHMSI M UCITOJIB30BATh N3BECTHBIC Me-
TOJbI OLIEHKH MTOIPETHOCTEN U3MEPEHNUI;

MCCJIEIOBATh 3aBUCUMOCTH (PU3MUYECKHX BEIUYHH C HUCIIOJIb30BAaHUEM TMIpsi-
MBIX M3MEPEHHI: TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yibTa-
ThI TIOJTyYCHHON 3aBUCUMOCTH (PU3MUYECKUX BEIIMYWH B BUAC TAOJIUI] U TpaduKOB,
JIeaTh BBIBOJIBI 10 PE3YJIbTaTaM MCCIICIOBAHUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPU MPOBEICHUN HCCIICIOBAHUN B
paMKax y4eOHOTro IKCIEPUMEHTA, yUeOHO-UCCIIEIOBATEIHCKON U MPOEKTHOMN Jesi-
TEIHHOCTH C UCIIOJIb30BAaHUEM MU3MEPUTEIBHBIX YCTPOWCTB U JIAOOPaTOPHOTO 000-
PYyIOBaHUS;

pemaTh pacuéTHBIE 3a/1a4u C SIBHO 3a/IaHHON (PU3NYECKON MOJENbIO, UCTIONb-
3ys (M3UYECKUE 3aKOHBI ¥ TMPUHITUIIBI, HA OCHOBE aHAJIM3a yCIIOBUS 3aJja4ll BHIOU-
paTh (HU3UYECKYIO0 MOJIENb, BBIICIATh (DU3NYECKUE BEIMYUHBI U (DOPMYJIIbI, HEOO-
XOJIUMBIE ISl €€ pelleHus, MPOBOAUTh PACUEThl U OIICHUBATh PEATHHOCTH TOJTY-
YEHHOTO 3HAYCHUS (DU3UICCKON BEITMUNHEI;



pemaTh Ka4eCTBEHHBIE 3aa4M: BBICTPAUBATh JIOTUYECKA HEITPOTUBOPEUHUBYIO
LENIOYKY pacCy’KJIEHHUI ¢ OMOpPON Ha MU3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pu-
3UYECKHUE SIBIICHUS;

UCIIOJIb30BaTh MPHU PELICHUH yYeOHBIX 3a/lad COBPEMEHHbIE MH(OPMALUOH-
HBIE TEXHOJIOTUH I TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIIPETALMU U IIPEICTABIIC-
HUSl y4eOHOW M HAy4YHO-TIOMYJIApHOW MH(OPMALUK, TOJYyUYEHHOW W3 Pa3IUYHbBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMylo HH(OpMaIIUIO;

OOBSICHATh MPUHLMIIBI JEHCTBUS MallMH, OPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MaCHOIO MCHOJIb30BAaHUS B MIOBCEJHEBHON
KU3HY;

PUBOJUTH MPUMEPHI BKJIJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHUE MPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEX-
HUKHU M TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
i obecrieyeHus: 0€30MacHOCTU MPU OOpalIEHUH ¢ MPUOOPAMHU U TEXHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHHSI 3I0POBbSI U COOJIIOIEHUSI HOPM 3KOJIOTMYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B rpylIe C BHINOJIHEHUEM PA3IMYHBIX COLUAIbHBIX POJIEH, MIaHu-
poBaTh paboOTy I'PYMIIbI, PALIMOHAIBHO PACIPEAEIATh 00SI3aHHOCTHU U IIJIAaHUPOBATh
NEATEIbHOCTh B HECTAHJAAPTHBIX CUTyalUAX, al€KBATHO OLICHUBATh BKJIAJ KaXKJ0-
r0 U3 YYaCTHUKOB I'PYIIIbI B pELIEHUE pacCMaTpUBaeMOn MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE
10 KJTACC

HaumenoBanue pa3xejioB U TEM IIPO-

KoauuecTBO 9acoB

DJIeKTpPOHHbIe (uHu(ppo-

Ne i/ Konrpoannbie | IlpakTnyeckue | Bbl€) 00pa3oBaTebHbIE
rpaMmbl Bcero
padoTbI padoTbI pecypchl
Pa3znen 1. ®PUSUKA U METO/Ibl HAYYHOI'O ITIO3HAHUA
bubnnorexa [JOK
1.1 ®u3nka ¥ METOIbl HAYYHOT'O MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no paznemny 2
Paznea 2. MEXAHUKA
bubnnorexa [JOK
21 Kunewarika 0 1 https://m.edsoo.ru/7f41bf72
bubnuorexa [JOK
22 Heamika ! https://m.edsoo.ru/7f41bf72
bu6mmoteka I1IOK
2. 1 1
3 3aKOHbBI COXpaHEHUsI B MEXaHUKE 6 httos://m.edsoo.ru/7fA1bF72
Wroro mo paznemy 19
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON bubnnorexa [IOK
3.1 10 1 1
TEOPUH https://m.edso0.ru/7f41bf72
bubnmunoreka LIOK
2
3 OCHOBEI TEPMOAHHAMHKH o https://m.edsoo.ru/7f41bf72
33 ArperatHbie cocTosiHUS BemecTBa. da3o- 6 1 bu6nunoreka [IOK
' BBIE TIEPEXOJIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 25
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Paznen 4. JIEKTPOAUHAMUKA

bubnnorexa [JOK
41 UIeKTpoCTaTHKA 10 15 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN neKTprUUecKuil TOK. Toku B 12 15 bubmmoreka [IOK
' Pa3IUYHBIX Cpeiax ' https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 )



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

HaumeHoBaHuUe pa3aesioB U TeM NMpo-

KoanuecTBo 4acoB

duekTpoHHble (UHUdpo-

Ne i/ KO]—[TPOJ‘[L]—[},]e HpaKanecxne Bble) 06pa3OBaTeJILHI>Ie
rpPaMMbl Bcero
padoThI padoThI pecypcsl
Pa3nen 1. QJIEKTPOANHAMUKA
MaruauTHoOe€ 1osj1€e. DJIeKTpOMarHuTHas UH- bubnnoreka [IOK
11 11 1 3
KU https://m.edsoo.ru/7f41c97c
Wroro no pazneny 11
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
51 MexaHu4yecKue U 3JeKTPOMarHuTHhIE KOJie- 9 1 bubnnoreka [IOK
' Oanust https://m.edsoo.ru/7f41c97¢
29 MexaHu4ecKre 1 3JIEKTPOMarHuTHBIE BOJI- 5 1 bubmmoreka [JOK
' HBI https://m.edsoo.ru/7f41c97c
bubnuorexa [JOK
2.3 10 1 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazaemy 24

Pa3nea 3. OCHOBBI CIHIEITUAJILHOM TEOPUH OTHOCUTEJIBHOCTH

31 OcCHOBBI crIeLIMATIBbHON TEOPUH OTHOCUTEIb- 4 bubmuoreka [JOK
HOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIEeMEHTBI KBAHTOBOW ONTHKHU 6 Eg‘i?iri?:diiﬁ?gmlcg?c
4.2 CrtpoeHnue aroma 4 bubmoreia HOK

https://m.edsoo.ru/7f41c97c
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4.3 ATtoMHOe sApo

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

Hroro no pazneny

16

Pasznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DneMeHTHl aCTPOHOMUU B aCTPOPU3IUKU 6 ﬁ;fg/l;zze dKS?JOH.r(L?/I;MlcQ?c
Wroro mo paznemy 6
Paznen 6. OBOBIAIOLIEE IOBTOPEHUE

61 Obobmaioutee nosToperne 4 ﬁtlffs?ffﬁ?eediiﬁ?/I?lelcg?c
Uroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
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HOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
KoanuectBo 1yacoB DJleKTPOHHBbIE HHU(pPO-
Ne Jlara P uup
Tema ypoka Kontposnbubie | IIpakTuueckue BbIe 00pPa30BaTeIbHbIE
n/n Bcero U3ydeHus!
padoTbI padoThbI pecypcsl
®du3uka — HayKa o IPUPO/IE.
1 Hayunsie MCT(}), bI nofHeEm;I 1 bubmorexa HOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEeT0 MUpPA
Poab u mecto puzuku B popmupo-
5 BAHMM COBPEMEHHOU Hay4YHOH Kap- 1 bubmmoreka [JOK
TUHBI MUPA, B IPAKTUYECKON J1esI- https://m.edsoo.ru/ff0c33e6
TEJIbHOCTH JIFOJEH
Mexanuyeckoe apmxenue. OTHo-
CUTEJIILHOCTh MEXAHUYECKOTO JIBU- bubnuorexa [JOK
3 1
xkenus. [lepemenienue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMEpHOE IPsAMONMHEITHOE 1 bubnnoreka [IOK
JIBUKCHHE https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE MPSAMOIIMHEIHOE bubnnoreka [IOK
5 1
JIBUKCHHE https://m.edsoo.ru/ff0c372e
5 CBoboaHOe masieHue. Y CKopeHue 1 bubnnoreka [IOK
CBOOOHOTO MaJeHUs https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe npuxenue. J[pu-
7 )KEHI/IC MaTepuanbHOU TO‘-IKI/IIl['IO 1 bubmorexa [IOK
P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTHU
8 KonrtponbHas pabora no teme 1 1 bu6mmoreka [IOK

«Kunemaruka”

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
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[Tpuniun otHOCUTENBHOCTH | "au-

bub6mmoteka [IOK

o aes. uep HHaJuH’HHe CHETEMBI 017 https://m.edsoo.ru/ffOc3be8
cuera. [lepBbiit 3akoH HproToHa
Macca tena. Cuna. [Ipunmun cy-

10 neprno3unuu cuii. Bropoi 3akoH bubnnoreka [IOK
Hprorona pist MarepualibHOM TOY- https://m.edsoo.ru/ffOc3be8
KA

1 Tpernii 3akoH HeroToHa a1 mate- bubmmoreka [IOK
PHUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3d00
3aKOH BCEMUPHOTO TATOTEHUS.

12 Cuna tsxectu. [lepBast kocMuue- bubmorexa HOK

https://m.edsoo.ru/ff0c3e18
CKasl CKOPOCTh

13 Cuna ynipyroctu. 3akoH ['yka. Bec bubanoreka [IOK
Tena https://m.edsoo.ru/ff0c3f76
Cuna tpenus. Kosddunuent tpe-

1 Husi. Cuiia CONPOTUBIICHUS TIPU bubnuoreka [JOK
JIBWKEHUH Tela B JKUIKOCTHU UJIN https://m.edsoo.ru/ffOc41a6
rase
[TocTynarenbHOE U BpalaTeabHOE

BIDKEHHE a0COTIOTHO TBEPAOTO
15 i[ena. MOMEHT CHUIIBL. HJ‘ICLIIZ)I[CI/IJ'IBI. brbsmorexa HOK
. https://m.edsoo.ru/ff0c43d6
VYcnoBust paBHOBeCHs TBEPAOTO Te-
na
NMiynbec MaTepuanbHOU TOUYKH,

16 CUCTEMbI MaTEpUATIbHBIX TOUEK. bubnmnoreka [IOK
Wmmynbe cuiibl. 3aKOH COXPaHEHUS https://m.edso0.ru/ff0c4502
uMITyJIbca. PeakTuBHOE ABMKEHNE

17 Pabora 1 momHocTs cuibl. Kune- bubmmorexa [IOK

https://m.edsoo.ru/ffOc461a
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TUYECKasi SHEPTUs MaTepUAIbHON
ToukHu. Teopema 00 U3MEHEHUU
KHUHETUYECKON IHEpruu

18

[lorenuumaneHas sHeprus. [loren-
LUaJIbHas SHEpPrus ynpyro negop-
MHPOBAaHHOM NPYKUHBL. [loTeHnn-
aJIlbHAs SHEPTrus Teja BOJIM3H MO-
BEPXHOCTH 3eMIII

bu6mmoteka [IOK
https://m.edsoo.ru/ffOc478c

19

[ToTeHunanbHbIe U HEMOTEHIIUAb-
HbIe criTbl. CBsI3b pabOTHI HENO-
TCHIOUAJIBHBIX CHUJI C UBMCHCHUEM
MEXaHUYEeCKOU OHCPIUH CUCTCMBIL
TeJ. 3aKOH COXPaHECHHS MEXaHUve-
CKOM DHEPruu

20

JlaGopaTopHas padora «lccneno-
BaHUE CBSI3U paOOTHI CUJIBI C U3ME-
HEHUEM MEXaHUYECKOU YHEPTUU
TeJa Ha IPUMepe PacTsHKCHUS pe-
3HHOBOTO JKT'yTa»

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4b74

21

KonrtponbHas pabora no teme
«/luHaMuka. 3aKOHBI COXpaHEHUs B
MEXaHHUKE»

bu6nmmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

OCHOBHBIE NOJIOXKEHUS MOJIEKY-
JISIPHO-KUHETUYECKON TEOPHUH.
BpoyHnosckoe amxenue. Audody-
3us

23

Xapaxkrep ABHKEHUS U B3aUMO-
JNEVCTBUS YacTHUIl BemecTsa. Mo-
JIEJIN CTPOECHUS Ta30B, JKUIKOCTEH



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

U TBEPJIBIX TEI

Macca monekyJt. KonuuecTso Be-

24 uiectBa. [locrosunas ABorapo
TemoBoe paBHOBecue. Temmepa-

25 Typa u e€ usmepenue. lllkana tem- bubmmorexa [IOK

https://m.edsoo.ru/ffOc4fde
neparyp Llenscus

%6 Wneanpueiii raz B MKT. OcHoBHOE bu6mmoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc511e
AbGcoitoTHas TeMIieparypa Kak
Mepa CpeIHEN KUHETUYECKOM

27 SHEPTUU JIBHKEHUS MOJIEKYIL.

YpaBHenue MeHieneena-
Kianeiipona

28 3akon JlambToHA. ['a30BbIC 3aKOHBI
Jlaboparopnas pabora «Hccneno-

29 BaHHE 3aBUCUMOCTH MEX]y Iapa- bubmmoreka [IOK
METPAMH COCTOSIHUS Pa3pEKEHHO- https://m.edsoo.ru/ff0c570e
ro raza»

30 N3onponeccel B Ma€AIBHOM rase u bubnnoreka [IOK
uX rpaduueckoe npecTaBleHne https://m.edso0.ru/ff0c5952
KonTponbhas padbota no reme

31 «MonekynsipHas pusuka. M3ompo- bubmmorexa [IOK

https://m.edsoo.ru/ff0c5c36
LIECCHI
BuyTpeHHss 2Heprusi TepMOIuHA-
MUYECKOM CHCTEMBI M CIIOCOOBI €&
bubnmorexa [IOK
32 n3meHeHus. KonuyecTBo TemioTsl

u pabota. BHyTpeHHsIst sHEprus
OJIHOATOMHOT0 UJIEAJIBHOTO ra3a

https://m.edsoo.ru/ff0c5c36
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bu6mmoreka [IOK

33 Bt Teronepe iay https://m.edsoo.ru/ff0c5efc
VY nenbHas TEIMI0EMKOCTD Bellle-
34 cTBa. KoanyecTBo TEmioThl Ipu bubnuoreka [JOK
Teruionepenave. AnnadbaTHbIN https://m.edsoo.ru/ff0c6230
IIpouece
35 [TepBrIii 3aKOH TEPMOAMHAMUKHN U bubnnoreka [IOK
€ro NPUMEHEHHE K U30IpoIieccam https://m.edsoo.ru/ff0c600a
HeoOpatumocTs mpolieccoB B npu-
36 poxe. Bropoii 3akoH TepMouHa-
MUKHI
37 [Tpunaun aeictus u K11 remio-
BOH MaIlIWHBI
bubnnorexa [JOK
38 Huren Kaprio w ero KI1JL https://m.edso0.ru/ff0c6938
39 DKoJIorn4ecKue mpoodIeMsl TEIII0- bu6mmoteka [LIOK
JHEPreTUKU https://m.edsoo.ru/ff0c6a50
O6o06matonuii ypok «Moeky-
40 nsipHas (I)I/IBI/IKa.YSCHOBLI Teplvilo- brbnmorexa LIOK
https://m.edsoo.ru/ff0c63b6
JTMHAMUKI
41 [TapooOpa3zoBaHue U KOHACHCALUS. bubnuoreka [IOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c64d8
AOGCOTIOTHAS M OTHOCUTETIhHAS
42 BJIKHOCTH BO3/1yXa. HachlleHHbIi brbmmorexa [IOK
https://m.edso0.ru/ff0c65f0
nap
Tsépnoe teno. Kpucrammueckue n BuGmiorexa 110K
43 amopdHbIe Tera. AHU3OTPOIHUS

CBOICTB KpHUCTAJIJIIOB. }KI/IILKI/IG

https://m.edsoo.ru/ff0c6708
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Kkpuctaiibl. CoBpeMeHHbIE MaTe-
pHabl

IInaBneHue u KpUucTaJluIn3anus.

bubnnorexa [IOK

44 VaennHas TemaoTa ILIAaBJICHUS.
A https://m.edsoo.ru/ff0c6820
CybOmumarust
bubnuorexa [JOK
45 £ 0
PABHCHHUE TCITIOBOTO Bastanca https://m.edsoo.ru/ffOc6bcc
46 KonTponbnas padota o reme «Oc- bu6mmotexa LIOK
HOBBI TepMoauHaMUKH. KIT/]» https://m.edsoo.ru/ff0c6bcc
OnexTpuzanys Ten. JIeKTpude-
47 CKI/HZ?; ;IZ[HZ[Ba BHUJA 3)‘[6:?1‘ nye- Bubmoreia [JOK
AR P https://m.edsoo.ru/ff0c6ces
CKUX 3apsiJIOB
IIpoBOOHUKH, TUDIIEKTPUKH U IIO-
48 I pn OBOJIHUKH 3aKOHI()JOX aHEeHUs bubnmnorexa [IOK
YHPOBOA ’ P https://m.edsoo.ru/ffOc6df2
AIEKTPUIECKOTO 3apsiaa
B3aumoneiictBue 3apsa0B. 3aKOH
49 Kynona. Todyeunslii anexrpuye- bubmmorexa [IOK
. https://m.edsoo.ru/ff0c6f00
CKUH 3apsij
Hanpsk€HHOCTB 2J1EKTpUYECKOro
50 nosist. [IpuHnun cynepnosunmu bubnuoreka [LIOK
BJIEKTPUYECKUX MoJe. JInnnn https://m.edsoo.ru/ff0c7018
HANPSHKEHHOCTH
PaGora cui anekTpocTaTH4ecKoro
51 noxad. I[lorennuan. PasHocTs mo- bubnnorexa [JOK
’ tart. https://m.edsoo.ru/ff0c7126
TEHIINAJIOB
ITpoBOMHUKH U TUDIEKTPUKU B
poBoa A P but6mmoreka [JOK
52 AJIeKTpocTaTuueckoMm mnoje. Ju-

QJICKTpHUYCCKAasd IIPOHUITACMOCTDb

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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53

DnekTpoémMkocTh. Konaencarop

54

OneKTPOEMKOCTH IJIOCKOTO KOH-
JieHcaTopa. DHEePrusi 3apsHLKeHHOTO
KOH/IeHCaTopa

55

Jlaboparopuas padora "M3mepenne
AJIEKTPOEMKOCTH KOHAEHcaTopa"

56

[TpunIMI 1EUCTBUS U TPUMEHECHHUE
KOHJICHCATOPOB, KOIMMMPOBATBLHOTO
amnmapara, CTpyHHOTO pUHTEPA.
DJIeKTpocTaTUyecKas 3aiura. 3a-
3eMJICHHE JIEKTPOPHOOPOB

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ffOc74f0

57

DNEeKTPUYECKUI TOK, YCIOBHS €r0
cyiectBoBanusl. [lOCTOSIHHBIHN TOK.
Cuia Toka. Hanpsixenue. Conpo-
TtuBsieHue. 3akoH Oma Jij1st yuyacTka
Lenu

bubnuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

[TocnenoBarenbHOE, Mapasienb-
HOE, CMEIIaHHOE COEITUHEHUE MPO-
BO/IHUKOB. JlabopaTopHas pabora
«V3yueHne cMemaHHOTO COe/IHe-
HUS PE3UCTOPOBY

0.5

bu6nmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

PaGota u MoITHOCTD AMIeKTpUYe-
cKoro Toka. 3akoH J[xxoyns-JIlenna

60

3akoH Oma a1 MOMHOH (3aMKHY-
TOM) anekTpuueckoii nenu. Kopot-
Koe 3aMmbIkanue. JlaboparopHas
pabora «M3mepenne DJIC ucrou-
HUKAa TOKa U €ro BHyTPEHHETo Co-
IIPOTUBIICHUS



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

9J'I€KTpOHHa${ IIPpOBOAUMOCTDb

61 TBEPABIX METAJUIOB. 3aBUCUMOCTD 1 bubnuorexa [IOK
CONPOTHUBJICHUS] METAJIJIOB OT TEM- https://m.edsoo.ru/ff0c84ae
nepatypsl. CBEpXIPOBOAUMOCTD
KonTponbnas pabota no teme

62 «Qnekrpocraruka. [locTosHHBII 1 bubsmorexa [IOK

p o https://m.edsoo.ru/ff0c82ba
ANEKTPUUYECKUIN TOK»

63 DIEeKTPUYECKHUI TOK B BaKyyMe. 1 bubmmoreka [IOK
CBolicTBa 3JEKTPOHHBIX TY4YKOB https://m.edsoo.ru/ff0c84ae
[TosrynpoBOTHUKH, HX COOCTBEHHAS
Y IPUMECHask IPOBOAUMOCTD. bu6mmoteka [LIOK

64 . 1
CaoiictBa p—n-nepexoaa. Ilomy- https://m.edsoo.ru/ff0c86fc
MIPOBOHUKOBBIE IPUOOPHI
DNEeKTpUUECKUN TOK B pacTBOpax U
pacruiaBax 3Je€KTPOJIMTOB. DJIeK- bubmmoreka [JOK

65 1
TPOJUTHUYECKAsT TUCCOLUAITUSA. https://m.edsoo.ru/ff0c88be
DNEeKTpOIH3
OnexTpuueckuil Tok B razax. Ca-

N bubnuoreka [JOK
66 MOCTOSITEIbHBIN U HECAMOCTOS- 1
. https://m.edsoo.ru/ff0c8a8a
TeNbHBIN pa3psan. Monnus. [nazma
DnexTpuueckue mprudopsl 1

67 YCTPOMCTBA U UX NPAKTUYECKOE 1 bubnuoreka [LIOK
npuMeHeHue. [IpaBuiia TeXHUKHU https://m.edsoo.ru/ff0c8c56
0€3011aCHOCTH

68 O06006maromuit ypok « IIeKTPOaH- 1 bu6mmorexa [JOK
HaMHKay https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YHACOB 1O 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 KIIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PO-

Ne Jlara
Tema ypoka Konrtpoabsnsie | Ilpakruyeckue Bble 00pa3oBaTe/IbHbIe
n/n Bcero H3Y4YeHHS
padoThI padoThI pecypcsl
[TocTostTHHBIE MAaTHUTHI M UX B3aUMO-
1 neiicteue. MaruutHoe nojue. Bektop 1 bubnmoreka [JOK
MAarHUTHOM MHAYKLUMH. JINHUM Mar- https://m.edsoo.ru/ff0c9778
HUTHOW UHTyKIHH
MarnuTHO€ 10JIe MPOBOAHUKA C TO-
2 koM. OnbIT OpcTena. BzanMonencreue 1 bubnmorexa LIOK
' P ’ https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaboparopHas pabora «3ydenue 1 1 bubnmoreka [JOK
MAarHUTHOTO IOJIS KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBe MarHUTHOTO TOJISI HA MPO-
BOJIHUK ¢ TokoM. Cuna Amnepa. Jla-
4 Ooparopuas padora «/ccnenoBanue 1 1 bubmorexa [IOK
IV) p p https://m.edsoo.ru/ffOc9ac0
JEWCTBUS MOCTOSTHHOTO MarHuTa Ha
pPaMKy C TOKOM»
JleficTBHE MarHUTHOTO TI0JIS Ha JIBU-
5 K 10Cs 3apsDKEHHYI0 yactuily. Cu 1 bubmmorexa [IOK
ymy P Y i https://m.edsoo.ru/ff0c9df4
na Jlopenua. Pabota cumnsl Jlopenia
DnexTpoMarHuTHas UHIyKIus. [loTok
5 BEKTOpa MarHuTHOU uHaykuuu. J/1C 1
WHJyKUIHUU. 3aKOH AJIEKTPOMArHUTHOM
unaykiun Gapanaes
7 JlaGopatopHnas pabora «Mccnenona- 1 1 bubnnorexa [HIOK

HUE SABJICHUA BJIGKTPOMaFHI/ITHOI\/'I HH-

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

JTY KT

NHayKTUBHOCTB. SIBIEHME CAMOUH-
nykuud. IC camouHIyKuuu. JHep-
TUsl MATHUTHOTO T10JIS1 KaTyIIKH C TO-
KOM. DJIEKTPOMAarHuTHOE I10J1e

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX Ipu-
MEHEHHE: IIOCTOSIHHBIE MarHUTBHI,
NIEKTPOMArHuThl, 3JICKTPOABUTaTENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHIL,
MHIYKIMOHHAs 11e4b

10

O6o6maromuii ypok « MarauTHoe 1o-
ne. DICKTPOMArHUTHAS MHTY KIS

bubmnoreka LIOK
https://m.edsoo.ru/ff0cab82

11

Kontponbnas pabota mo teme «Mar-
HUTHOE M0J1€. DJIEKTPOMarHuTHasi UH-
TYKIIHSD)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OIHBIE MEXaHUYECKHUE KOJIEDA-
Hus. ['apMoHnYeckue konebaHus.
YpaBHEHHE TApMOHUYECKUX KoJeba-
Hui. [IpeBpamienue sneprun

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHnas pabora «Mccnenona-
HUE 3aBUCUMOCTH IIepro/ia MaJIbIX KO-
neOaHuil rpy3a Ha HUTH OT JUIMHBI HU-
TH 1 MaCCHI TPy3a»

14

Koneb6arenbubiit koHTYyp. CBOOO/IHBIE
9JIEKTPOMArHUTHBIE KoJieOaHUs B He-
aJIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorust MeXx 1y MeXaHUIeCKUMU U
AJIEKTPOMArHUTHBIMH KOJICOAaHHSIMHU

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

®opmyiia ToMcoHa. 3aKOH COXpaHe-
HUS SHEPIUU B UAECAILHOM KoJieha-
TEJIHHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBieHue 0 3aTyXaroOMKX Koje-
OaHMsX. BeIHYK/IeHHBIC MEXaHUYeE-
ckue kosnebanus. Pezonanc. Beinyx-
JICHHBIE JIEKTPOMArHUTHBIC KoJieOa-
HUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchb86

17

[Iepemennsblii ToKk. CUHYCOMANbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH Iepe-
MEHHOT'0 TOKa. AMIUTUTYAHOE U
JICHCTBYIOIIIEE 3HAYEHNUE CHIIBI TOKA U
HaIPsHKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoacTso, me-
penaya v noTpedeHue AIeKTprude-
CKOM DHEPruu

19

YCTpOUCTBO M NMPAKTHYECKOE MPUMe-
HEHUE JIEKTPUUECKOro 3BOHKA, FeHe-
paropa nepeMeHHOr0 TOKa, JIMHUI
aNeKTponepeaay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKUE PUCKH TIPU TTPOU3BO/I-
CTBe 3JIeKTpo3Heprun. KynbTypa uc-
MOJIb30BaHUS JIEKTPOIHEPTUH B 10O~
BCEJIHEBHOM KU3HUA

21

MexaHn4ecKkue BOJIHBI, yCIOBHS pac-
npocrpanenus. [lepuoga. Cxopoctb
pacupocTpaHeHNs U JIMHA BOJIHEI.
[Tonepeunbie U IPOIOIBHBIE BOJIHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CxopocTb 3ByKa. [ poMKOCTb

bu6nmnoreka [IOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3ByKa. Beicora Tona. TemOp 3ByKa

https://m.edsoo.ru/ffOcccOc

3JICKTpOMaFHI/ITHLIe BOJIHBI, UX

23 cBoiicTBa M ckopocTh. IlIkana anek- bubmmorexa [IOK
p ’ https://m.edsoo.ru/ffOccfe0
TPOMAarHUTHBIX BOJH
[TpuHIHITBI paTUOCBSI3U U TEICBHUIC-
24 Hus. PazButue cpeacTs cBs3u. Paguo-
JIOKAIUs
o5 KonrtponsHas pabota o teme «Kose- bubnumoreka LIOK
OaHMs ¥ BOJIHBI https://m.edsoo.ru/ff0cc6f8
[IpsmonuHeitHOe pacnpocTpaHeHHe
26 CBeTa B OJHOpOAHOM cpene. Toueu- bubmorexa [IOK
. P peie. https://m.edso0.ru/ff0cd350
HBIM UCTOYHUK cBeTa. JIyd cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUSI
27 cera. [TocTpoenune n3o0paxkeHuil B bubmorexa HOK
’ p p https://m.edsoo.ru/ff0cd4e0
TIJIOCKOM 3epKajie
IIpenominenue ceera. IlonHoe BHYT-
28 eHHee oTpakeHue. [IpenenpHbIHA yro bubmmorexa [IOK
p p P y https://m.edsoo.ru/ff0cd7f6
MOJIHOTO BHYTPEHHETO OTPaXKECHHUS
29 JlabopaTtopHas padoTta «3mepenue bubnuoteka [IOK
MOKa3aTelIsl IPEJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunsel. [loctpoenne nzodpaxeHuii B
30 nuH3e. PopMyia TOHKOH JTUH3EL. Y Be- bubmotexa [IOK
- POPMY ' https://m.edsoo.ru/ffOcddle
JTUYCHUE JTMH3BI
31 JlaGopatopHnas pabora «Mccnenona-
HUE CBOWCTB N300pakeHUH B IMH3aX)»
Jucnepcus cBera. CiioXHBIA COCTaB
32 6enoro csera. L{Ber. JlabopaTopHas

pabota «Habmonenue aucnepcun



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cdd1e

CBCTa»

33 Wntepdepennus ceera. Audpaxius bubmmoreka LIOK
cBeta. [ludpakiuonnas pemeérka https://m.edsoo.ru/ffOced22
ITonepeunocTs cBETOBBIX BOJH. [Tos- bubnumoreka LIOK

34
pu3anus cBera https://m.edsoo.ru/ffOcf02e

35 KontponbHas padota nmo teme «OnTukay
['panuIpl NPUMEHUMOCTH KJIaCCHYe-

36 ckoit mexaHuku. [locTynaTsl cienu- bubmmorexa [IOK

. ' 7 ) https://m.edsoo.ru/ff0cf862
QJIIbHON T€OPUU OTHOCUTEILHOCTU
OTHOCUTENBHOCTH OJIHOBPEMEHHOCTH.
37 3ameJieHre BpeMEHH M COKpAIllEHUE bubmorexa [IOK
https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus ¥ UMITYJIbC PEISATUBUCTCKOM
38 yacTurbl. CBsI3b MacChl C SHEPTHEN U bubmmorexa LIOK
' p https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUs TOKOs

39 3aBHUCHUMOCTB MacChl OT CKOpocTH. Pe- bubnunoreka [IOK
JISTUBUCTCKAS JUHAMUKA https://m.edsoo.ru/ffOcf6f0

40 ®oronsl. Popmyia [Inanka. DHeprus bub6nuoreka LIOK
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6

a1 OTtkpriTHE U HccnenoBanue Gorord- bubnuoteka [IOK
¢dexta. OnbiTel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl hoTodddekra. YpaBHEHHE

42 SﬁHmTeg’I)Ha Ji)[q)(boma(bgema bubmmorexa LIOK

a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porosppexra

43 JlaBnenue ceeta. OnbiTel I1. H. JleOe- bubmuorexa [JOK
neBa. XUMHYECKOe JIEUCTBHE CBETA https://m.edsoo.ru/ff0d04a6

44 TexHudeckue ycTpoiicTBa M MpaKkTH-

YECKOC IMPUMCHCHHUC! (1)0T03J'I€MGHT,



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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(dhoTomaTuuk, coaTHeYHas OaTapesi, CBe-
TOJTUO/

Pemrenue 3amay nmo rteMe «DI1€MEHTEI

Bu6mmoreka [JOK

45
KBAHTOBOU ONTUKH https://m.eds00.ru/ff0d0302
Mopeinb atoma Tomcona. OnbiTh Pe-
46 3epdopa Mo paccesHUIO 0-4acTHUIL buGmotexa [IOK
P ' https://m.edsoo.ru/ffodo91a
IInanerapnas mozens aroma
Bu6muoreka [IOK
47 [Toctynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
N3nydenue u noriomenne GoTOHOB
48 1} I/I}II'IG exoze aTOM;f: oz[Ho(?o OBHS bubmorexa LOK
PrTIED . vP https://m.edsoo.ru/ff0dOafa
SHEPTUU HA NPYTroi. Buabl cieKTpoB
BomnnoBeble cBoiicTBa yacTuil. BoiaHbl
ne bpoitna. Kopnyckynsipao- bu6nunoreka [IOK
49 N
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3TyUYeHUE
OTkpbITHE PaTUOAKTHBHOCTH. OTBITHI
50 Pezep bo Eni OTIPEIETICHUIO COCTaBa bubmmorexa [IOK
PROPA peAt https://m.edsoo.ru/ff0d0fd2
PaINOAKTUBHOTO U3ITyUEHUS
CgoiicTBa anb(a-, 6era-, ramma-
51 n3nydeHus. BnusHue pagnoakTHBHO-
CTH Ha KUBBIE OPTaHU3MBI
OTkpbITHE TPOTOHA U HEUTpOHA. W30-
59 Tonbl. Anbda-pacna. INeKTPOHHBIN bubnnorexa [IOK
Y TIO3UTPOHHBIN OeTa-pacman. [lamma- https://m.edso00.ru/ff0d1162
U3IIy4YeHue
53 DHeprusi CBs3M HYKJIOHOB B sifIpe. bubnuoteka [IOK

SAnepHsle peakuuu. S nepHbId peakTop.

https://m.edsoo.ru/ff0d1356
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[IpoGiembl, IepCHeKTUBBI, IKOIOTH-
YEeCKHUE aCMEKThI sIIEPHON SHEPTETUKH

54

Kontponbnas pabora no reme «KBan-
ToBas pusuka. Potosp ekt »

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

DneMeHTapHble YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTo1bl HAOMIOACHUS U

perucTpamuu IeMeHTapHBIX YaCTHII.
Kpyrasiii ctonn «@yHaaMeHTaIbHbIE

B3anMo/eiicTBus. EnuncTBO husnye-
CKOIl KapTUHBI MUPa»

56

Bun 3sé3nnoro neda. Co3pe3ausi, sip-
KHE 3BE3]IbI, TUIAHETHI, UX BUIAUMOC
neuxenne. ColHeYHas cucteMa

57

Comnurte. CorHeUHasd aKTUBHOCTE. Vc-
ToYHUK dHeprun CoJHIA U 3BE3T

58

3BE&3/1b1, UX OCHOBHBIC XapaKTEPUCTH-
KH. 3BE311BI II1aBHOM MMOCIIET0BATEIb-
HOoCcTU. BHyTpeHHee cTpoeHue 3BE3 .

CoBpeMeHHBIE TTPEICTABICHHS O TIPO-
UCXOXKIEHNH U dBoronuu CoJHIa U

3BE3]

59

Muneunsiii [Tyt — Hama I'aakTuka.
[Tonoxenue u apmxenue CoyHLa B
lNanakrtuke. ['anaktuku. YEpHbIE ABIPHI
B JJpax rajakTUK

60

Bcenennas. Paz6eranue rajgakTuk.
Teopus bounbioro B3peiBa. Penukro-
BOE u3llydeHue. MeraranakTuka



https://m.edsoo.ru/ff0d0e38

61

Hepeennsie npo6ieMbl aCTpOHOMUUT

62

O6o6maromuii ypok. Pons ¢husuku u
ACTPOHOMHUHU B IKOHOMHYECKOM, TeX-
HOJIOTHYECKOM, COMAJIbHOM B dTHYC-
CKOH cdepax IesTeTbHOCTH YeI0BeKa

63

Oo6o6maromuii ypok. Pois u Mmecto
(U3MKK 1 aCTPOHOMUU B COBPEMEH-
HOM HAY4YHOM KapTHHE MUpa

64

O6o06maromuii ypok. Pois gusnde-
CKOH Teopuu B pOPMUPOBAHUH TIPE]I-
CTaBJICHUI O (PU3NYECKON KapTUHE
MHpa

65

O6o06maromuii ypok. Mecto gpusnye-
CKOW KapTHHBI MUpa B 00ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABICHUN O IPUPOJIC

66

PesepBHbIil ypok. MarHuTHoe 1ose.
DNEeKTpOMarHuTHas MHAYKIHS

67

PesepHbIitl ypok. Ontuka. OCHOBBI
CHeIaIbHON TEOPUHU OTHOCUTEHHO-
CTH

68

Pesepnsiii ypok. KBantoBas dusuka.
DneMEeHThI aCTPOHOMUHU U aCTPOPU3H-
KU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBHIEE KOJIMYECTBO YACOB I10 ITPO-
I'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA3OBATEJIb-
HOT'O MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISA VUEHUKA

» ®usuka, 10 knace/ Maxkumes I'.41., bByxosues b.b., Cotckuit H.H. ox pe-
naxiueit [TapdentreBoit H.A., AxkimonepHoe o0miectBo «31aTenscTBO
«IIpocsemenne»

» ®usuka, 11 kimace/ Msakumes I'.J1., byxosnes b.b., Hapyrua B.M. nox pe-
nakuueit [TapdentoeBoit H.A., AkuronepHoe o61mectBo «3narenscTBo

«HpOCBCIHGHI/IC»

METOINYECKHUE MATEPHUAJIBI IJI5S1 YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU

HUHTEPHET



