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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma o pu3uke 6a30BOr0 ypOBHS Ha YPOBHE CpeIHETO 00IIero oopa3oBanus pa3paboTana

Ha OCHOBE MOJIOXKEHHUH U TpeOOBaHM K pe3ybTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON

nporpammel, npezactaBieHHbx B PI'OC COO, a takxke ¢ yuétoMm denepaabHoi pabodeld mporpaMMel

BOCIHUTAHUS U KOHIIEMIIMU MIpernoaBaHus yueOHoro npeamera «Ousuka» B 00pa3oBaTeIbHBIX

opranuzaiusax Poccuiickoii @eneparuy, peaan3yonx OCHOBHbIE 00pa30BaTeIbHBIE IPOTPAMMBI,

OCHOBHOM 00pa30BaTEILHOM MPOTPaMMBI CpesiHero oo1iero oopazosanus c.i. "Ceno Hoswiit Mup"

[TporpamMma cocraBiieHa st o0ydaronmxcs 00meo0pa3oBarenbHbIX KiaaccoB c.11. "Ceno HoBbrii

Mup".

Copneprxanue mporpaMmsl 1o (U3MKe HANpaBIeHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-HAYYHON KApPTHUHBI
mupa obyvaromuxcs 10—11 kinaccoB nmpu o0yueHuu ux ¢usmke Ha 6a30BOM YpOBHE Ha OCHOBE CUCTEMHO-
JesTeNIbHOCTHOrO mnojaxoxaa. IIporpamma mo ¢usuke coorBercTtByer TpeboBanusim PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalmpeIMETHBIM pe3yJbTaTaM OOyYeHHs, a Takxke
YUUTBIBAET HEOOXOAWMOCTh pPEAIN3aluU MEXIPEJAMETHBIX CBS3eH (H3UKH C €CTECTBEHHO-HAYyUHBIMU
y4eOHBIMU TIpeMeTaMu. B Heil onpenenstoTcsi OCHOBHBIC EJIU M3Y4YeHHs (PU3UKU HA YPOBHE CPEIHEro
obmiero o0Opa3oBaHUs, IUJIAHUPYEMBbIE pE3YJIbTaThl OCBOSHHS Kypca (M3HKH: JMYHOCTHBIC,
MeTanpeaMeTHbIE, IPeAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no (hu3HKe BKIIIOYACT:

® IUIaHWpPYEMbIE pe3yJabTaTbl OCBOCHUS Kypca (HU3MKH Ha 0a30BOM YpOBHE, B TOM YHCIIE

peIMETHBIC PEe3yIbTaThl MO rojlaM O0yUeHUS;

e cojepkaHue yuyeOHoro npeamera « @u3uka» mo rogam 00ydeHus.

du3mKa Kak HayKa 0 Hanbosee 00X 3aKOHaX MPUPO/IbI, BRICTYHAs B KAYECTBE Y4eOHOTO MpeaMeTa
B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKIIaJ] B CUCTeMy 3HaHUI 00 okpyxatormiem mupe. LIkonbHbIN Kypc
¢u3MKM — CHCTEMOOOpa3yrOIIUK Ui €CTECTBEHHO-HAYYHBIX YYEOHBIX TIPEJAMETOB, ITOCKOJBKY
¢u3nyeckue 3aKOHBI JIeXKAT B OCHOBE IPOLIECCOB U SBJICHHUH, H3y4yaeMbIX XHMUel, Ouosorue,
dbusndeckoit reorpadueit u actponomueii. Mcnonb3oBanue u akTUBHOE MMPUMEHEHNUE (PU3NUECKUX 3HAHUI
ofpesieNeT XapakTep M pa3BUTHE DPA3HOOOPA3HBIX TEXHOJOIMH B cdepe 3HEpPreTHKH, TPaHCIOopTa,
OCBOCHHS KOCMOCA, TOJIy9E€HHUS HOBBIX MaTE€pHaJiOB C 33aJaHHBIMH CBOWCTBAMH M ApPYyrux. M3ydeHue
(GU3UKH BHOCUT OCHOBHOM BKJIaJ] B (POPMHPOBAHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroIuxcs,
B (opMupoBaHME YMEHHI NPUMEHATh HAYYHBIH METOJ TO3HAHUS TPU BBHIMOJIHEHUH HMH YYeOHBIX
UCCIIEI0BAHUM.

B ocHOBY kypca pu3uku ajis ypOBHSI CPEIHETO OOIIEro 0O0pa30oBaHUs MOJOXKEH P UACH, KOTOPhIE
MO>KHO paccMaTpUBAaTh KaK MPUHIUIIBI €r0 TOCTPOCHHUSI.
Hoes yenocmnocmu. B COOTBETCTBHHM C HEH KypC SIBIISICTCS JIOTHUECKH 3aBEPIIEHHBIM, OH COJEPKUT
MaTepuajg U3 BCeX pa3lesioB (M3MKH, BKIIOYACT KaK BOMPOCHI KIACCUYECKOH, TaKk M COBPEMEHHOM
bu3uku.
Hoesn cenepanuzayuu. B coOOTBETCTBUM ¢ HEl MaTepuan Kypca GU3MKU 00BbeTUHEH BOKPYT (PU3HUECKUX
Teopuii. Bemymmm B Kypce siBisiercst GopMUpOBaHHE TPEICTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEpHH,
BEIIIECTBE U MOJIE.
Hoess eymanumapuzayuu. E€ peanmzanusi mpennosaraeT HCIOJb30BaHHE TYMaHHTApHOTO TOTEHIIAANA
¢u3nUecKoil HayKH, OCMBICICHHME CBS3M DPa3BUTHA (U3MKM C pa3BUTHEM OOIIECTBA, a TaKXKe C
MHUPOBO33PEHYECKHUMHU, HDABCTBEHHBIMHU M SKOJIOTHIECKUMH TpoOIeMaMHu.
Hoes npuxnaomnoti nanpasnennocmu. Kypc ¢GU3MKU mpeamnonaraeT 3HAKOMCTBO C HIMPOKHM KpPyrom
TEXHUYECKUX M TEXHOJOTHUECKUX MPUIIOKECHUN H3YUCHHBIX TEOPUI 1 3aKOHOB.
Hoesn »skonozuzayuu peanu3yercss IMOCPEICTBOM BBEIEHHUS AIIEMEHTOB COJEPXKaHMSA, IOCBSIIIEHHBIX
9KOJIOTUIECKAM TIpo0IeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C Pa3BUTHEM TEXHHKH W TEXHOJIOTHH, a
TaKxke 00CyKACHUs IPoOIeM PallMOHATBHOTO MPHUPOIOTIOIB30BAHMS U AKOJIOTHYECKON OE30MaCHOCTH.
Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpeqHero ooOmero oOpa3oBaHUS SBISAIOTCA
¢usuueckue teopun ((popMupoOBaHHE MPEACTABICHUN O CTPYKTYype MOCTPOEHUs (U3NYECKOl Teopuw,



ponu (pyHIAMEHTAJIbHBIX 3aKOHOB M IIPUHIMIIOB B COBPEMEHHBIX MPEJICTABICHUAX O IPUPOAE, IPAHULAX
IPUMEHUMOCTH TEOPUH, /ISl ONIUCAHUSl ECTECTBEHHO-HAYYHBIX SIBJICHUH U MPOLIECCOB).
CucTeMHO-IeSTENbHOCTHBIN MOAXO0J B Kypce (PU3MKH peann3yeTcs Mpexae BCero 3a cYéT OpraHu3aluu
IKCIEPUMEHTAIBHON JIeATeNbHOCTH oOyvaromuxcs. J[ns Ga3oBoro ypoBHS Kypca (U3MKH — 3TO
UCIIOJIb30BAHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB M Ja0OpaTOpHBIX pPadoT,
KOTOpbIE B Mporpamme mo ¢pu3uke oObeAMHEHBI B OOIIMI CIIHCOK YYEHHYECKUX MPAKTUYECKUX padoT.
Bbinenenne B yka3aHHOM IlepedHe JIAOOPAaTOPHBIX paboT, MPOBOIUMBIX Ul KOHTPOJIS M OLIEHKH,
OCYILIECTBIISICTCS YYaCTHUKAMU 00pa30BaTEIBHOIO MPOLIecca UCXOs U3 OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHaileHus: kabunera (usuku. IIpu 3TOM oOOecmeunBaeTcs OBJaJ€HUE OOYYAOIUMUCS YMEHUSIMHU
IPOBOJUTH KOCBEHHBIE M3MEpPEHHs, MCCICIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BETUYMH U TOCTAHOBKY
OIIBITOB 10 MPOBEPKE MPEATOKEHHBIX THIIOTES.

bonblioe BHUMaHuE yAenseTcsl PELIEHUI0 pacdETHBIX M KAauyecTBEHHBIX 3ajad. IIpu stom mis
pacy€THBIX 3aJad I[PUOPUTETOM SBIAIOTCA 33Jayd C SIBHO 3aJaHHOM (DU3MYECKOH MOEbIo,
MO3BOJIAIOIINE IPUMEHATh U3YUYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjeia Kypca, Tak U
UHTETPUPYs 3HAHUS U3 Pa3HbIX pa3/ienoB. [ KauecTBEHHbIX 3a/1au IPUOPUTETOM SIBJISIFOTCS 3a/laHUs Ha
O0BsICHEHUE TPOTeKaHWs (U3NYECKUX SBICHHA M MPOIECCOB B OKPY’KAIOMICH >KW3HHU, TpeOyromue
BbIOOpa (pU3MUECKOM MOJIENIN AJISl CUTYallUU MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ tpedoBanusimu ®I'OC COO k MaTepHaabHO-TEXHHUYECKOMY O0ECIECUCHHIO
yueOHoro npotiecca 0a30Bbli ypOBEHb Kypca (PM3MKH Ha YPOBHE CPEHEro o0uiero oopa3oBaHus A0KEH
U3y4aThCsl B YCIOBHSIX MPEIMETHOTO KaOMHeTa (D)M3MKM WM B YCIOBHUSX MHTETPHPOBAHHOTO KaOWHETa
IPEIMETOB €CTeCTBEHHO-HAyyHOro uLukiaa. B kaOuHere (u3MKM [OHKHO OBbITH HEOOXOAMMOE
nabopaTopHOoe 00OpyAOBaHWE ISl BBIMOJHEHHS YKa3aHHBIX B TpOrpaMMe 1O (pu3HMKe YYEHHIECKHUX
IPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMOHCTpamoOHHOE 000pyAOBaHKE (POPMUPYETCSI B COOTBETCTBHH C MPHHIUIIOM MUHHMAJIbHOM
JIOCTAaTOYHOCTH M 00€CHeunBaeT IOCTAHOBKY IIEPEYMCICHHBIX B IporpamMme Mo (U3MKe KIHOUEBBIX
JEMOHCTpallMi  JUIsl  MCCIENIOBAaHUS HW3Y4YaeMbIX SBJIEHUH W  TPOLECCOB, HMIUPUYECKUX H
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGoparopHoe 00OpyAOBaHUE JUIsl YYEHHMYECKHX MPaKTUYECKHX padboT (opmupyercs B BUIE
TEMaTUYEeCKHX KOMIUIEKTOB M 00ecreunBaeTcs B pacdy€re OJHOr0 KOMILJIEKTa Ha JIByX OOyYaroIuxcs.
TemaTtuueckne KOMIUIEKTHI JaOOPaTOPHOro 000PYAOBAHUS JTOJIKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
UCIOJIb30BaHUH aHATIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTENIBHBIX CHCTEM B
BU/JIE IUPPOBBIX J1aOOpaTOPHUHL.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:

(dbopMupOBaHUE UHTEpECa U CTPEMIICHHS OOYyYaroIIMXCsl K HAyYHOMY M3YYEHHUIO MPUPOIbI, Pa3BUTHE UX
UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE NPEACTABICHUN O HAYYHOM METOJe MO3HaHUSA U (POpPMUPOBaHHE HCCIEI0BATEIbCKOIO
OTHOUICHHUSI K OKPY’KaIOLIUM SIBJICHUSM;

e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa 3y4eHHs] OCHOB CTPOCHHUS MaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHUE YMEHUN OOBSCHATH SBJICHUS C MCIIOJIB30BaHUEM (PU3NYECKUX 3HAHUM U HAyYHBIX
JI0Ka3aTeNbCTB;

e (QopmupoBaHUE TPEACTABICHUNH O POJNM (DU3MKMU JUISL Pa3BUTUS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH.

JlocTikeHue 3THX 1eNeil oOecreunBaeTcs pelieHueM CielyIoIuX 3a/1au B poIecce U3yueHHs Kypca

(bu3MKKN Ha ypOBHE CpeAHEro 001ero oopa3oBaHus:

e mpuoOpeTeHne CUCTEMbl 3HaHHM 00 OOIIMX (PU3UUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX,
BKJIIOYass MEXaHMKY, MOJEKYJSpHYI (U3MKY, SIIEKTPOAMHAMHUKY, KBAaHTOBYIO (GHU3UKY U
AIIEMEHTHI acTPOU3UKY;

e (QopMmHupoBaHHE YMEHHMH MNPUMEHATh TEOPETUYECKUE 3HAHMUS JUIsl OOBSICHEHHS (PU3NYECKUX
SIBJICHUN B TIPUPOJIE U JUISL IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;



® OCBOGHHE CIIOCOOOB pEIICHHs Pa3IUYHbBIX 33]a4 C SIBHO 33JlaHHON (pU3MYecKoi MOJenbio, 3a1ad,
MOJPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3JaHHe (PU3MUECKOW MOJENH, aJAEKBAaTHOHM YCIOBUSAM
3a/1a4u;

e [OHMMaHHE (PUIUYECKHMX OCHOB U TMPUHIMIIOB JEWUCTBUA TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTHYECKUX MTPOLECCOB, X BIUSHUSA HA OKPYKAIOLIYIO CPENY;

® OBJIAJICHHNEC METOJAaMU CAMOCTOSTEIILHOTO TUIAHUPOBAHHUS W TPOBEACHHS  (PU3NIECKUX
SKCIIEPUMEHTOB, aHaJW3a U UHTEpIpeTanuu HHOOPMALUU, ONpeAeTCHUs JI0CTOBEPHOCTU
IIOJIyYEHHOT'O pe3yJIbTaTa;

® CO3JaHHWE YCIOBUM [UIi Ppa3BUTHS YMEHUM [POEKTHO-UCCIEIOBATEIbCKOM, TBOPYECKOM
JIeATEIbHOCTH.

Ha usyuenue ¢usuku (6a30BbIil YPOBEHB) Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus OTBOAUTCS
136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).
[Ipenyaraemeiii B mporpamMme mo Qu3uKe NepevyeHb Ja0OpaTOPHBIX U MPAKTHYECKUX PadOT SIBIIACTCS
PEKOMEH/IOBAaHHBIM, YYUTENb JIEIaeT BHIOOP TMPOBEICHHS JIA0OPATOPHBIX PabOT M ONBITOB C yYETOM
WH/IMBUYIBHBIX OCOOCHHOCTEH 00yYarOIIUXCS.

COJEPKAHUE OBYYEHUA
10 KUIACC

Paznen 1. ®usuka u MeToabl HAYYHOTO IMO3HAHUS
dusmka — Hayka o npupoje. Hayunble MeTo/1bl MO3HAHUS OKpY’Karoliero Mupa. Poib skcnepumenTta

¥ TEOPHUH B MIPOIECCE TTO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (DU3HKE.

MopnenupoBanue (pusnueckux siBieHud U npoueccoB. Hayunsle runores3sl. duznueckrue 3aKOHbI U
Teopuu. I'paHn1Ibl NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB. [IprHIINIT COOTBETCTBUS.

Ponb u mecro ¢usuku B (hopMHUpOBaHMM COBPEMEHHOM HAayyHOW KapTHHBI MUpa, B NMPAKTUYECKOU
JEATEIbHOCTH JIFOICH.

Llemoncmpayuu

Amnaiorossle ¥ IU(GPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe pnBmwkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro JBMkeHus. Cucrema oOTCUETa.
Tpaexropus.

[Tepemernienue, CKOpOCTh (CPeaHSST CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepHAIbHON
TOYKH, UX NMPOEKLIUHA Ha OCH CUCTEMBI KOOpANHAT. CII0KEHNE MEPEMEIICHUIN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSIMOJIUHEHHOE ABIKEeHUE. [’ paduky 3aBUCUMOCTH KOOPJAWHAT,
CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUSI MATEPUATbHON TOYKH OT BPEMEHH.

CBo0OoHOe majieHune. Y cKopeHrne CBOOOHOTO TaICHuS.

KpuBonuneliHoe aBwkeHue. [[BHkeHUME MaTEepUaIbHOW TOYKH MO OKPYKHOCTH C IMOCTOSSHHOW MO
MOJYJII0O CKOPOCTBIO. YTJIOBas CKOPOCThb, JHWHEHHas CcKopocTh. Ilepmom u dYactora oOparieHusl.
L{eHTpOoCTpEMHUTENBHOE YCKOPEHHE.

TexHu4eckue ycTporcTBa M MPAKTHIECKOE MPUMEHEHHE: CIIHIOMETD, TBIKEHNE CHAPSIOB, IIECTTHBIE
U peMEHHBIE MTepeayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue ABUKECHHA ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHH3MOB.



[Tanenue Ten B BO34yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habumronenne nBmxeHus Tena, OpoleHHOro 1Mo YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

W3mepenune yckopeHusi CBOOOTHOTO MaCHHUS.

Hampasiienne ckopocTH Npu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmwvie pabomul

N3yueHne HepaBHOMEPHOTO JIBU>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXAY IMyTSAMHU, IPOUJIEHHBIMU TEJIOM 3a IOCIEN0BATEIbHbIE PABHbBIE
IIPOMEKYTKH BPEMEHH PU PAaBHOYCKOPEHHOM JIBUKEHNUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHue nBUKEHUS IApUKa B BA3KOU KUIKOCTH.

Wzydenue nBukeHus Tena, OpOIICHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[IpuHnun otHOocuTenbHOCTH ['anunes. Ilepseiii 3akoH HeroToHa. MIHEpuuanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepniozunmu cwi. Btopoit 3akon HproToHa ni1si MarepuanibHOU
Touku. Tpernii 3akoH Hpl0TOHA J1s1 MaTepUATIbHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena.

Tpenue. Buabl Tpenus (mokosi, ckonbxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuiaa TpeHHs
CKOJIBXKEHUS U cuiia TpeHus nokos. Koadduuument tpenns. Cusia CONPOTUBIICHUS MTPU IBUKCHUU TEJa B
KUJKOCTU WM rase.

[ToctynaTenbHOE U BpalateabHOE JBUKEHHE a0COIOTHO TBEPAOIO TeEa.

MoMeHT cuiibl OTHOCUTENBHO OcH BpaieHus. [lnedo cuibl. Y cnoBus paBHOBeCHs TBEPAOIO TENA.

TexHuueckue yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHHUE: MOALIUIHUKY, ABUKEHUE NCKYCCTBEHHBIX
CIIyTHHUKOB.

Llemoncmpayuu

SIBiEeHME NHEPLMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEJI.

Bropoii 3akon HeroTona.

Hsmepenue cun.

CrnosxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U MTaJCHUH.

CpaBHeHUE CUIT TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnosus paBHOBecHs TBEPAOIO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Nzydenue nBuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccrnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKMHE U PE3NHOBOM oOpaslie, OT
ux neopMarium.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIET0 OCh BPAIIEHHUS.

Tema 3. 3akoHbl coxpaneHusi 6 Mexanuke

NMnynbe MmaTepuanbHOW TOYKM (T€na), CUCTEMbl MAaTE€pUAIBHBIX TouyeK. Mmmynsc cuibsl U
M3MEHEHUE UMITyJIbCca Teja. 3aKOH COXpaHEHHs UMITyJIbca. PEakTHBHOE IBUKEHUE.

PaGora cumbl. MOIIHOCTH CHITBI.

Kunerndeckast sHEprus MarepuaibHON TOUKH. Teopema 00 N3MEHEHHH KHHETHYECKON YHEPTHUH.

[TorenunanbHass sHeprusa. IloreHumanbHast sHepruss ynpyro J1ehOpMHUPOBAHHON MPY>KUHBI.
[ToreHunanbHas 3HEpPrUs Tena BOIM3U MOBEPXHOCTH 3EMITH.



[ToreHnmanbHbIe M HEMOTEHIUAIBHBIE CHIIBL. CBsI3b PaOOThl HEMOTEHIMAIBHBIX CHUJI C U3MEHEHHEM
MEXaHUYECKOM SHEPIruu CUCTEMBI T€Jl. 3aKOH COXPaHEHUs MEXaHUYECKOM dHEPruu.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCcTpoucTBa M NPAKTUYECKOE IIPUMEHEHUE: BOAOMET, KOIEP, NPYKUHHBIA ITUCTOJIET,
JBUKCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTnBHOE NBUKEHUE.

[Tepexon nmoTeHIMANBHON SHEPTUM B KUHETUYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoprule pabomul

N3ydenue abCOMIOTHO HEYNIPYTOTrO yapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MAsSTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI ¢ M3MEHEHHUEM MEXaHMUYECKOM SHEpruu Teja Ha IpUMeEpe
PacTsKEHUs PE3UHOBOTO KIyTa.

Paznen 3. MonekynsipHast pu3mka 1 TepMOJUHAMUKA

Tema 1. Ocro8bl MONEKYAAPHO-KUHEMUYUECKOU Meopun

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KHHETUYECKOH TEOpPUHM U MX OINBITHOE OOOCHOBaHHE.
BpoynoBckoe naBmwxkenue. [uddysus. Xapaktep IBHKEHHS M B3aUMOACHWCTBUS YacTUI[ BEUIECTBA.
Mopenu cTpoeHHs ra30B, )KUIKOCTEH U TBEPABIX Tell U O0BSICHEHHE CBOICTB BEIIECTBA HA OCHOBE ITHUX
Mozeinen. Macca u pasmepsl Mosekyil. KonnuectBo BemectBa. [locrossHHas ABoranapo.

Tennosoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uaeanpHoro raa. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU HIEAIBHOTO
raza. AOCONIOTHas Temreparypa Kak Mepa CpeJHed KHHETHYECKOW SHEpruM TelJOBOIO JBM)KEHUS
yactun rasza. Illkama temneparyp KeneBuHa. 'azoBble 3akoHBI. YpaBHeHue MeHaeneesa—Kianeipona.
3akoH Jlanbrona. M3ompoliecchl B HaealbHOM T'a3e ¢ MOCTOSHHBIM KOJIMYeCTBOM BeriecTBa. ['papuueckoe
IpeCTaBIeHNEe U30IIPOLIECCOB: U30TEPMA, U30X0pa, H300apa.

TexHu4eckue ycTpoiicTBa U MpaKTUYECKOe TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOUIME TUCKPETHOE CTPOEHHUE BEILIECTBa, (PoTorpapuu MOJIEKYJ OpPraHUYECKUX
COEIMHECHMI.

OmnbITh! 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mojenb OpOyHOBCKOTO JIBUKEHUSI.

Mogens onbita IITepHa.

OnpIThI, JOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHSL.

Monenb, WUTIOCTpUpPYIOLIAs MPUPOTY JABICHHS ra3a Ha CTEHKH COCy/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPaBHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIECChI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenne Macchl BO3yXa B KIACCHOM KOMHATe€ Ha OCHOBE HM3MEPEHHMH 00BbEMa KOMHATHI,
JaBJICHUsI U TEMIIEPATYPhl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMETPAMU COCTOSIHUS Pa3pEXEHHOIO rasa.

Tema 2. Ocrosbl mepmoOuHamMuKu

TepmoauHaMudeckas cucteMa. BHyTpeHHsSl SHEeprusi TePMOJMHAMUYECKON CUCTEMBI M CIIOCOObI €€
n3MeHeHusd. KonuuectBo TemnoTrsl u paGota. BHyTpeHHss 3Heprus OJHOATOMHOIO HJIEAJIBHOIO Tasa.
Bunel Temionepeaayun: TEIIONPOBOJHOCTD, KOHBEKIMS, U3IyYCHHE. Y IENbHAS TEIUIOEMKOCTD BELIECTBA.
KonuuecTBo TEmnoTel pH TEIIonepenaye.



[Tonsitne 06 agunabatHoMm mporiecce. [lepBriii 3aKk0H TepMoarHAMUKH. [IprMeHeHne mepBoro 3aKoHa
TEPMOJIMHAMHKH K H3omporeccam. I paduueckas uaTeprnperanus paboTsl raza.

BTtopoii 3akon Tepmoaunamuku. HeoOpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

TennoBble MamuHbl. [IpUHIMIBI AEWCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHusi >HEprum B
TeroBbIX MamuHax. Kosdduuument momnesnoro aeiictBust TemoBoil mamumHbel. Lukn Kapao u ero
KOA(UIIMEHT MOJE3HOTO JEHCTBHS. DKOJIOTUYECKUE MPOOIEeMbl TEIIOIHEPTETUKH.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE INPHUMEHEHHE: JBUraTeilb BHYTPEHHErO CrOpaHus,
OBITOBOW XOJOIUIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

N3MmeHeHne BHYTPEHHEW SHEPryu Tea MPU COBEPIICHUU PabOTHI: BBUIET MPOOKH M3 OYTHUIKH TOJ
NEHCTBHEM  CXATOro BO3Ayxa, HarpeBanue »ddupa B JaTyHHOM TpyOKe MyTEM  TPEHHSA
(BUICOIEMOHCTpAITHS ).

W3menenue BHyTpeHHEH 3HEPrUu (TEMIIEpaTyphl) Tejla MpU TeIionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHUHBI, IBUTaTellsl BHYTPEHHETO CTOPaHHUs, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3Mmepenne yIenbHON TEIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanus éeujecmea. Pazosvie nepexoowvl

[TapooOpazoBanue u KoHaeHcanusa. Mcmapenue u kumeHue. AOCOMIOTHAsE U OTHOCHUTEJbHAS
BJIQXKHOCTb BO3ayXa. HacblmeHHblii mnap. VYaenpHas Temiora napooOpa3oBaHHs. 3aBUCHUMOCTh
TEeMIIepaTyphbl KUTICHHS OT JaBJICHUSI.

TBépnoe teno. Kpucrannnyeckue u amopdHbie Tena. AHH30TPONHUs CBOWCTB KpucTauioB. JKuakue
kpuctauibl. CoBpeMeHHble MaTtepuaibl. [InaBnenrne u kpuctamm3anus. Y AelbHas TEIUIOTa IJIaBJICHUS.
Cyb6nuMmarusi.

VYpaBHeHHE TEMI0BOTrO OanaHca.

TexHuueckue ycTpoiCcTBa M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP M MCUXPOMETP, KATIOPUMETP,
TEXHOJIOTHH MOJIYYEHHUSI COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MTAPOB.

Kunenue nmpu moHW>KEHHOM JaBJICHUH.

CnocoObl U3MepeHus BIKHOCTH.

Habmronenne HarpeBaHus M IIIaBJICHHS KPUCTANIMYECKOTO BEIECTRA.

JleMoHCTpalus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepeHrie OTHOCUTENBHON BIIAXKHOCTH BO3yXa.

Paznen 4. DnexkTpoauHamuka

Tema 1. Dnekmpocmamura

OneKkTpu3zanusl Tell. JJNeKTpuueckuid 3apsa. JlBa Buaa siekTpuueckux 3apanoB. [IpoBogHukw,
JUAJIEKTPUKU U TTOIYITPOBOJIHUKH. 3aKOH COXPAaHEHMsI JIEKTPUUECKOTO 3apsija.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. ToyeuHblil a5eKTpUUecKUi 3apsia. DIEKTPUUECKOE MOJIe.
Hanpsbxkénnocts  snektpuyeckoro moiid. [IpuHmun cynepno3unuu snaekTpuyeckux mnojed. Jlunuum
HaIPSKEHHOCTH JIEKTPUUIECKOTO TTOJISI.

PaGora cun snektpocratmdeckoro mois. Ilorenmuman. Pasnocte morennuanoB. IIpoBogHuku u
TUAJICKTPUKH B SJIEKTPOCTATHYECKOM TM0JIe. J{udnekTpudeckas mpoOHUIIaeMOCTb.



OnekTpoéMKocTh. KoHieHCcaTop. DIEKTPOEMKOCTh MIJIOCKOT0 KOHAEHCATOpa. DHEPTUsl 3apsSyKEHHOTO
KOHJIEHCATOpa.

TexHuyeckue ycTpoilcTBA UM INPAKTUYECKOE IPUMEHEHHUE:  3JIEKTPOCKON,  AJIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB, KOHAECHCATOP, KOMMPOBAJILHBIN ammapar,
CTPYHHBIN IPUHTED.

Jlemoncmpayuu

VY eTpoicTBO U MPUHITUIT ACHCTBUS AJIEKTPOMETPA.

B3aumopeiicTBue Ha3IEKTPU30BAHHBIX TE.

DNEKTpUUECKOe MOJIe 3apsHKEHHBIX Tell.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTHUecKast 3alluTa.

JIMdIIeKTPUKHY B DJIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTh AJIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IJIOLAAM IUIACTHH, PACCTOSHUS MEXKIY
HUMU U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATOopA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepenue 371eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. [locmosnnwii 21ekmpudeckuti mox. Toxu 6 paznuuHvix cpeoax

DNEeKTpUUECKUN TOK. Y CIOBHSI CYILIECTBOBaHMS IeKTpudeckoro Toka. Mcrounuku toka. Cuia Toka.
ITocTosHHBIN TOK.

Hanpsokenue. 3akon Oma 115 yyacTka LeTH.

DNEeKTpUYeCKOe COMPOTUBICHUE. YIEeJIbHOE COMpPOTHBICHHWE BemiecTBa. llociemoBaTenbHOE,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHE MPOBOIHUKOB.

PaGora sanexrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOMHOCTD SIEKTPHUECKOTO TOKA.

DNEKTPOABMKYILAas CHUJIa U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHMKA TOKa. 3akoH Oma A MOJIHON
(3amMKHYTOM) 2neKkTprueckoit nemu. KopoTkoe 3aMbIKaHue.

DONEeKTpOHHAs MPOBOAMMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb COINPOTHUBIIEHUS METAJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[TonynpoBoauuku. CoOCTBeHHas W MPUMECHAss MPOBOJUMOCTH TMONYIPOBOIHUKOB. CBoiicTBa P—N-
nepexoja. [1oaynpoBoJHIKOBBIE TPHOOPHI.

DNIEKTPUUYECKHUI TOK B PacTBOpax M paciuiaBax 3JEKTPOJIUTOB. DJIEKTPOJIUTHYECKAsT JAUCCOLUALIMS.
DNEKTPOIU3.

DIEeKTpUUYECKH TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3psia. Monnus. [lna3ma.

TexHuyeckue yCTpoilcTBa W TpPaKTUYECKOE TNPUMEHEHHUE: aMIlepMeTp, BOJBTMETP, peocTarT,
WCTOYHHMKH TOKA, AJICKTPOHArpeBaTEIbHBIC MPUOOPHI, DJIEKTPOOCBETUTEIBHBIE TPHOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOIYIPOBOJTHUKOBBIA THOI,
rajbBaHUKa.

Llemoncmpayuu

N3mepeHue cuiibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] UIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI, IUIOLMIAAN MOMEPEYHOro
CEUYEeHMs U MaTepuaa.

CMmemiaHHoe COeTUHEHNE MPOBOTHUKOB.

[Ipsimoe m3MepeHune 3MeKTpoaABMKYLIeH cuibl. KopoTkoe 3aMbikaHie rajibBaHHUYECKOTO AJIEMEHTA U
OLICHKAa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTh COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.



[TpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3AyXa.

OaHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3y4yenune cMEMIaHHOIO COEIMHEHUS PE3UCTOPOB.

H3mepeHue 2IeKTpOABIKYLIEH CHUIIbI MICTOYHUKA TOKA U €0 BHYTPEHHET O COIIPOTUBIICHUS.

HaOGnronenue anexktposnusa.

MesknpeAMETHBIE CBS3U

N3yuenue kypca ¢puzuku 6azoBoro yposHs B 10 kiacce ocyIecTBIsAETCs ¢ yUETOM CoJiepKaTeIbHbIX
MEKITPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie nowsmus, CBS3aHHBIE C HU3yYEHHMEM METOJOB HAy4yHOrO IIO3HAHMSA: SBIICHUE,
HAy4YHBI (akT, rumore3a, (Qu3mueckas BEIWYHMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, AKCIEPHUMEHT,
MOJEIUPOBAaHUE, MOAEIb, U3MEPECHHUE.

Mamemamuxa: pelieHue CHUCTEMBbl ypaBHEHMH, JMHeWHHas ¢yHKuusa, napabona, rumepOona, HX
rpaduKy ¥ CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKLUHU: CUHYC, KOCUHYC, TAHI€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPBI U UX IIPOEKIIMHA HA OCH KOOPAHMHAT, CII0)KEHHE BEKTOPOB.

buonoeusn: MexaHndyeckoe OBM)KEHUE B KMBOHM IpHpoje, AU(PQy3us, 0cMOC, TEINIOOOMEH >KHUBBIX
OpraHU3MOB (BU/IbI TEIUIONEPEIaUH, TEIUIOBOE PABHOBECHE), JJIEKTPUUECKHE SIBJIICHUS B KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb BEILECTBA, MOJISPHAS
Macca, TEIUIOBBIE CBOWMCTBA TBEPHABIX TEJ, XKUIAKOCTEHM M Ta30B, JJIEKTPUYECKHE CBOMCTBA METAJUIOB,
AIEKTPOJIUTUYECKAS TUCCOUALNSA, TAIbBAHUKA.

TI'eoepaghus: B1axKHOCTh BO31lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: npeodpazoBaHKe ABMKEHUH C UCIONIb30BaHUEM MEXaHU3MOB, YUET TPEHHs B TEXHUKE,
HOIINITHUKY, UCIIOJIb30BaHUE 3aKOHA COXPAHEHMs HMMITYJIbCa B TEXHHKE (pakera, BOAOMET U JpYyTHE),
JIBUTATellb BHYTPEHHErO CropaHus, IMapoBas TypOuHa, OBITOBOW XOJOJWJIBHUK, KOHJUIMOHED,
TEXHOJIOTMH IIOJYyYEHUs COBPEMEHHBIX MaTE€pUaJIOB, B TOM YHCII€ HAHOMATEPHUAIIOB, 1 HAHOTEXHOJIOTHH,
JJIEKTpOCTaTUYEeCKass  3allluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB, KCEPOKC, CTPYHHBIH MpPHUHTED,
3JIEKTpOHArpeBaTeNIbHbIe IPUOOPHI, SIEKTPOOCBETUTENbHBIE TPUOOPHI, raJIbBaHHUKA.

11 KUIIACC

Pa3znen 4. DnexTpoauHamMuka

Tema 3. Maenumnuoe none. dneKmpomacHUMHAsL UHOYKYUsL

[TocrosiHHbIE MarHuThl. B3anMMOAENCTBHE MMOCTOSHHBIX MAarHUTOB. MarauutHoe moisie. Bektop
MarHuTHOM WHAYKUWU. [IpUHIMI Cynepno3suuuy MarHWTHBIX MoJjied. JIMHMM MarHuTHOM MHIYKIUU.
Kaptrna nuHui MarHUTHOW MHTYKIIMH TTOJIS1 TIOCTOSIHHBIX MarHUTOB.

MarnuTHoe ToJie TTPOBOJHUKA C TOKOM. KapTwHa JNHHWN WHIYKIIMM MarHUTHOTO TIOJISA JITTHHHOTO
NpsIMOTO TPOBOJAHMKA M 3aMKHYTOTO KOJBIEBOIO MPOBOAHMKA, KATYIIKM ¢ TOKOM. OmbIT Dpcrena.
B3aumopeiicTBre NpOBOJIHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJlyJib M HallpaBIICHHE.

Cuna Jlopenua, e€ Moaylib W HampaBieHHe. [[BUKeHHE 3apssKEHHOM YacTUIBl B OJTHOPOJHOM
MarHuTHOM moJjie. Pabora cuisr JlopeHnia.

SIBrieHnE PIEKTPOMArHUTHOM MHAYKIUU. [T0TOK BEKTOpa MarHUTHOM MHIYKIIMU. DJIEKTPOABUKYIIAS
CUJIa MHIYKIMU. 3aKOH JIEKTPOMArHUTHON MHIyKInK Papazes.



BuxpeBoe anekTpuueckoe mosie. DIEKTPOABIKYINAs CUIa UHAYKIHMHA B IIPOBOJAHMKE, ABMXKYLIEMCS
IIOCTYIIATEJIBHO B OAHOPOXHOM MarHUTHOM II0JIE.

[IpaBuiio Jlenna.

WNHayKTUBHOCTD. SIBIIeHHE CAaMOMHAYKLIUU. DIEKTPOABIKYIIAs CHUIa CAMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKH C TOKOM.

DIEKTPOMAarHuTHOE I0JIE.

TexHnYyeckue ycTpolcTBa M MPAKTHYECKOE IPUMEHEHHUE: ITOCTOSHHBIE MarHUThI, 2JICKTPOMArHHThI,
JJIEKTPOABUIATENb, YCKOPUTEIH IEMEHTAPHBIX YaCTHL, NHIYKIIMOHHAS 1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJI0OHEHUE 3JIEKTPOHHOTO IyYKa MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIMY MAarHUTHOTO MOJIS.

B3anmoperiictBrue 1ByX NIPOBOAHUKOB C TOKOM.

Cuita Amniepa.

JeiictBue cunbl JIopeHIIa Ha HOHBI 2JIEKTPOJIUTA.

SIBiEeHME PNEKTPOMArHUTHOM HHIYKIIUH.

[TpaBuio Jlenna.

3aBUCUMOCTb 3JIEKTPOJBUKYIIEH CUIIbI UHIYKIMH OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O IMOTOKa.

SIBieHune caMOMHTyKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHre MarHUTHOTO MOJISl KaTYIIKHU C TOKOM.

HccnenoBanue NeNCTBUS OCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Paznen 5. Konebanus v BOJTHBI

Tema 1. Mexanuueckue u sn1eKmpomazHumHble Ko1eoanusl

KonebarenpHast cuctema. CBoOOmHBIE MexaHWYeckue KoseOanus. ['apMoHMueckue KoyieOaHus.
[Tepuon, yactora, ammutyaa u ¢asa konebanuil. [IpyXuHHBIN MasTHUK. MaTeMaTHu4ecKuil MasTHUK.
VYpaBHeHne rapMoHHUecKux kosiebanuid. [IpeBpaiienre sHepruu Mpu rapMOHUYECKUX KOJICOaHUSIX.

Konebatenbubrit koHTYp. CBOOOHBIEC 2NIEKTPOMAarHUTHBIE KOJEOaHMsI B UCabHOM KolebaTeIbHOM
KOHTYpe. AHAIOTHS MEXAy MEXaHMYEeCKHUMH U SJIEKTPOMarHUTHbIME KoneOanusmMu. @opmyna Tomcona.
3aKOH COXpaHEeHHsI SHEPTUHU B UI€aTbHOM KOJeOaTeThbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaromux KolebaHusX. BoIHy IeHHbIE MexaHUYecKue Kolebanus. Pe3oHanc.
BriHyX)I€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOaHUSI.

Ilepemennbiii  Tok. CHHYCOMIAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTP MEPEMEHHOIO TOKA.
AMIUTUTYTHOE U JIEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HAMIPSDKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepenada u  MOTpeOJICGHHE  DIEKTPUUYECKON  DHEPTHUH.
DKOJIOTUYECKUE PUCKU NPU MPOU3BOJCTBE AMEKTpodHEepru. KynbTypa UCTIOIb30BaHMS 3JIEKTPOIHEPTUU
B [TIOBCETHEBHOM KU3HH.

TexHu4eckue yCTpOWCTBA W MPAKTUUYECKOE MPUMEHEHHUE: JIIEKTPUUYECKUH 3BOHOK, TIE€HEpaTop
MIEPEMEHHOTO TOKA, JINHUM 3JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJaeOaTeIbHOM CUCTEMBI (MPYKUHHBIN WJIM MaTEMaTHYECKU MasITHUK).

Hab6nronenue 3aryxaronmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.



Hab6nronenue pe3onanca.

CB00OOAHBIE AIEKTPOMATHUTHBIE KOJICOAHUSL.

OcuusiorpaMmsl (3aBUCUMOCTH CHJIBI TOKa M HANPSDKEHUS OT BPEMEHH) JJIS 3JIEKTPOMArHUTHBIX
KOJICOAHUH.

Pe3zonanc mnpu mociaeaoBaTeNbHOM — COCAMHEHUM PE3UCTOpPA, KATYIIKM HHIYKTUBHOCTH U
KOHJICHCATOpA.

Monenb TUHUY SIIEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

HccnenoBanre 3aBUCMMOCTH Mepuo/ia MajblX KoyieOaHUil Ipy3a HA HUTH OT AJUHBI HUTU U MAaCChI
rpysa.

HccnenoBanne mepeMEeHHOro TOKa B ILENM M3 IIOCIEN0BAaTEIbHO COEIMHEHHBIX KOHJAEHCATOpa,
KaTYyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMacHUMHbLE GOIHbL

Mexanuueckue BOJHBI, yciaoBus pacrpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHHs U JUIMHA
BouiHBL. [lonepeunsie u mpoaoibHbIE BOMHBEL. HTepdepenius u nudpakius MEXaHH4eCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBL. Y CIIOBUS M3TYUYCHHs SJIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus
BekTOpOB E, B, V B anmekTtpomaruutHoit BosiHe. CBOMCTBa SJIEKTPOMArHUTHBIX BOJIH: OTPaKECHHE,
npeoMIIeHUE, Mosipu3anus, Judpakiws, nuarepdeperims. CKOpOCTh JIEKTPOMATHUTHBIX BOJIH.

[[Ixana smeKTpOMarHuTHHIX BOJIH. [I[puMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpyuHIHUIIB paTUOCBA3YU U TeJIEBUACHUA. Paaronokanus.

DNEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIICH Cpeibl.

TexHuueckue yCTpocTBA M MPAKTUUECKOE NPUMEHEHUE: MY3bIKaJlbHblE HMHCTPYMEHTBHI,
YJIbTPa3BYKOBAsl JMArHOCTUKA B TEXHUKE M MEIULUHE, pajap, paauonpUEMHHK, TE€IE€BU30p, aHTEHHA,
tesnepon, CBU-neus.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TIOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmtomeecs Teno kak UCTOUHUK 3BYKa.

Habumronenne otpaxkeHus U IpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AMPpakii MEXaHUUECKHUX BOJIH.

3BYKOBOM PE30HAHC.

Habmronenue cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYIOW U 9aCTOTON KOJIeOaHHA.

UccnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTpPa)XE€HUE, MpEIOMIIEHUE, MOIsSpHu3alus,
nudpakuus, UHTephepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas onrtuka. [IpsMonuHeiiHOE pacnpoCTpaHEHHE CBeTa B OJHOPOAHON cpene. Jlyd
cBeta. ToyeuHbIl HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paxeHU B TIJIOCKOM 3epKalie.

[Ipenomiienne cBeTa. 3aKOHBI IPENOMIICHUS CBETa. AOCOMIOTHBIN MoKa3arens npeiaomieHus. [TomHoe
BHYTpeHHee oTpaxeHue. [IpenenbHblil yroJ moiaHOro BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus cBeta. CnoxxHbIi cocTaB 6enoro cBera. LIBer.

Cobupatoiue 1 paccenBaroiie IuH3bl. ToHkas auH3a. OKyCcHOE paccTOSHUE U ONTHUYEeCKas CUiia
TOHKOM JIMH3BI. [locTpoeHne n300pakeHnii B COOMPAIOIINUX M PACCEUBAIOIINX JIMH3aX. DopMysa TOHKOM
JIMH3EL. YBEIIMUYCHHUE, TaBaeMOe JIMH3011.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.



BonnoBass ontuka. MuaTepdepennus cBera. KorepeHTHbIE HCTOYHUKH. YCIOBHS HaOIIOACHUS
MaKCUMyMOB W MHHHMYMOB B HWHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cera. JudpakinuonHas pemeéTka. YciaoBue HAOMIONEHHUS TIIaBHBIX MaKCHMYMOB IIPH
naJIeHU MOHOXPOMATHYECKOTO CBETa Ha IU(PAKIIMOHHYIO PEIIETKY.

[Tonsipu3zanus ceTta.

TexHuyeckue ycTpoicTBa U MPaKTHUECKOE MPUMEHEHUE: 0UKH, JIyMa, (hoToanmnapar, NpoeKIIMOHHbIH
anmnapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAS ONTUKA, AU(PPAKIIMOHHAS PEIIETKA, MOISPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnipocTpaHEHHE, OTPAKEHUE U IpejoMiIeHre cBeTa. OnTruueckue npruOopsl.

[losnHoe BHyTpeHHEE oTpaxkeHue. Moienb cBeToBoa.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6mronenue narepdepeHIuy ceera.

Habmonenue nudpaknuu cBeTa.

Habmonenue aucnepcun ceera.

[TomydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[lonydyenue cnexTpa ¢ HOMOLIbIO AUPPAKLIMOHHON PELIETKH.

Habumronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenue nokaszaresns NpeaoMIICHUS CTEKIIA.

HccnenoBanue cBONCTB N300pakeHU B JTHMH3AX.

Habmonenue nucnepcun cBeta.

Paznen 6. OCHOBBI crieIMAIBHON TEOPUHU OTHOCUTEIIBHOCTH

I'panuubl  OPUMEHUMOCTH  KJIACCMYECKOW  MeXaHMKd. llocTymarel CHeUHabHOM  TEOpUH
OTHOCUTEIIbHOCTH: MHBAPUAHTHOCTh MOIYJSL CKOPOCTHM CBE€Ta B BAaKyyMe€, MPUHLHUI OTHOCUTEIBbHOCTH
OHHIITERHA.

OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.

DHeprusi ¥ UMITYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b Macchl ¢ PHEPTUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPTHs MOKOSI.

Paznen 7. KBantoBas ¢usnka

Tema 1. Dnemenmuol K8AHMOBOU ONMUKU

®oronsl. opmyia [Inanka cBs3u sHeprun GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTue u uccienoBanue @oroddpdekra. Ombitel A. I'. CtoneroBa. 3akoHbl (QoTodddexra.
VYpaBuenue DiinmreitHa i poroaddexta. «KpacHas rpannna» Gotorddexra.

Hasnenue ceera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHHUecKue yCTpOMCTBA M MPAaKTUYECKOE NMpHUMEHEHHE: (POTOIJIEMEHT, (OTOAATUMK, COJHEUHAs
OaTapest, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEMHETO GoTodddexTa.



CBeTOoauoOI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Ombitel Pesepdopna mo paccesnuro o -gactuil. [lmaHerapHas Mojaenb
atoma. Iloctynarer bopa. U3nydenue u morjiomienue (OTOHOB MPHU MEPEXOAe aTromMa C OJHOTO YPOBHS
SHEpPIruM Ha Apyroil. Buasl criekTpoB. CekTp ypoBHEN S3HEPIrUU aToMa BOJOPOIA.

BosiHoBbIe cBoiicTBa yacTull. Bonuel ae bpoins. KopryckylisipHO-BOJIHOBOM J1yaau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIy4YEHUE.

TexHuyeckue ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: CIEKTPAIbHBIM aHanu3 (CHEKTPOCKOI),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

Habmonenne nuHelyaThIX ClIEKTPOB U3ITYYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

Habmronenue nuHeyaToro CekTpa.

Tema 3. AmomHoe s0po

OKCHEPUMEHTHI, JOKA3bIBAIOIINE CII0KHOCTh CTPOCHUS a1ipa. OTKpBITHE PAIMOAKTUBHOCTU. OMBITHI
Pezepdopna mo ompeneneHuio cocraBa paiuoaKkTUBHOTO m3nydeHus. CBoicTBa anmb(da-, Oera-, ramma-
u3yyeHus. BnusiHue painoakTHBHOCTH Ha )KMBBIE OPTAHU3MBI.

OtkpeiTHe TIpoTOHA U HelTpoHa. Hykmonnas mozpens sanapa ['eiizenOepra—MBanenko. 3apsan sapa.
Maccosoe uncino saapa. M3otonsl.

Anbda-pacnaa. DNEKTpPOHHBIM W  MO3UTPOHHBIM Oera-pacmaa. ['amMma-usznyueHue. 3aKkoH
paZvoaKTUBHOIO pacnaja.

OHeprus cBA3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

S nepusle peakuuu. [lenenue u CUHTE3 SA€Ep.

Anepusbiii peaktop. Tepmosinepusiii cuHTe3. [IpoOrembl M NEPCHNEKTUBBI SACPHOM SHEPTETUKU.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHONU SHEPTeTHKU.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTApHBIX YacTHII.

®dyHaaMeHTanbHbIE B3auMoecTBus. EquHcTBo hrznyeckoit KapTUHBI MUpa.

TexHnyeckue ycTpolcTBa M NMPAKTUYECKOE NPUMEHEHHUE: J03MMETp, KaMepa BuibcoHa, saepHBI
peakTop, aToMHast 6oMoba.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Paznen 8. DineMeHTHI aCTPOHOMUU U aCTPODU3UKH

Dranbl pa3BUTHs acTpoHOMUH. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAUYEHUE ACTPOHOMUMU.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKkue 3BE3/bI, IIIAHETHI, KX BUAUMOE ABHKECHUE.

ComHeuHas cucTeMa.

Counnne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3IbI, UX OCHOBHBIE
XapakTepUCTUKU. JlmarpaMma  «CHEKTPaJbHBIM  KJAaCC —  CBETHUMOCTB».  3BE3IBI  TJIABHOM
MOCJIENOBATEILHOCTH. 3aBUCUMOCTE «Macca — CBETHMMOCTBY» I 3BE3N IVIABHOM ITOCIIEIOBATEIBHOCTH.



BaytpeHHee crpoenne 3B€31. COBpEMEHHBIE NPEACTABIECHUS O IPOUCXO0KACHUN U dBomonuu ConHna u
3BE3/. DTarbl )KU3HU 3BE3.

Mueunsiii [1yts — Hama I"anaktuka. [lonoxenue u nenxenue Connna B ['anaktuke. TUnbl ragakTuk.
Pannoranaktuku u kBazapsl. UEpHbIE ABIPHI B sIPax TAAKTHK.

Bcenennas. Pacmpenne Bceenennoil. 3akon Xa0O6ma. Pas0Oeranue ramaktuk. Teopust bombiioro
B3pbIBa. PenukroBoe n3iydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaGumroneHnss HEBOOPYKEHHBIM IJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX NPUIOKEHUH IS
OIpe/IeNICHUs M0JIOKEHHUsT HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/us CeBepHOro
HOJTyIApHs U ApKUE 3BE3/BI.

Hab6monenus B reneckon Jlynsi, maner, Mueunoro Ilytu.

O6o0maroiee MOBTOPEHUE

Posib ¢u3MKuM U acTpOHOMHH B SKOHOMHYECKOM, TEXHOJOIMUYECKOW, COLMAIbHOM W 3TUYECKOM
cdepax NesITeIbHOCTH YeJIOBeKa, POjib U MECTO (PU3UKU U aCTPOHOMUHU B COBPEMEHHON Hay4YHOH KapTUHE
MHpa, posib GU3UYECKOM Teopun B (POPMUPOBAHUHU MPEICTABICHUN O PU3NUECKON KapTUHE MHUPA, MECTO
¢u3ndeckoil KapTHHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEICTABICHHHA O
IpUpOJIE.

MexnpeamMeTHbIe CBSI3U

Nzyuenue kypca pusnku 6a30Boro ypoBHs B 11 Ki1acce oCyImeCcTBISIETCS C yUETOM COACPIKATEITBHBIX
MEXIIPEIMETHBIX CBsI3€ll ¢ KypcaMl MaTeMaTUKU, OMOJIOTUH, XMMUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemnuvie nousamus, CBSI3aHHbIE C W3yUYEHHEM METOJIOB HAYYHOI'O IO3HAHUSA: SIBIICHHE,
Hay4HbI QakT, rumnore3a, (Qu3nueckas BEIWYMHA, 3aKOH, TEOpHs, HAOJIOJEHHUE, HKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpPaBHEHUHM, TPUTOHOMETpUYECKHe (YHKIMHU: CHHYC, KOCHHYC,
TAQHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HX MPOEKLIUU HA OCH
KOOpJMHAT, CJIO)KEHUE BEKTOPOB, IPOMU3BOJAHBIE JIIEMEHTApHbIX (QYHKIUH, NPU3HAKK [0J00US
TPEYroJbHUKOB, ONPEIEIeHHE IIJIOAAN IUIOCKUX QUryp U 00bEMa Tel.

buonocus: snextpuyeckue SBIEHUS B JKMBOW IpUPOJE, KoyieOaTeNbHbIE [BUKEHUS B JKUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NPUPOAE, ACUCTBUE palallii Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJIIMYECKas CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHUs KPUCTAUTMYECKON PEIIETKH, CIIEKTPAIbHBIN aHaIN3.

l'eoepaghus: marHuTHBIE TIONMIOCA 3€MJIM, 3aeXH MarHuUTHBIX pyHA, (oTochéMka 3eMHOU
MOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSCEHUH.

Texnonozusi: TMHUM ~ DJIEKTpPOIlepeiad, TEHEepaTop TIEePEMEHHOr0  TOKa, 3JIEKTPOJIBUTaTellb,
UHAYKIMOHHAs Te4b, pajap, paguonpuéMHUK, TeJleBU30p, aHTeHHa, TenepoH, CBY-neus,
MPOEKIIMOHHBIN amnmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA



OcBoenue yueOHoro npeamera «Pu3uka» Ha ypoBHE CpeHETo 0011ero o0pazoBanus (0a30BbIiA
ypOBeHB) JOJIZKHO O6CCHC‘H/ITB AOCTHIKCHUC CIICAYIOIHNX JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IPCIAMCTHBIX
00pa30BaTeNbHbIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3VYJIbTATBI

JIMuHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro npeamera « PU3uKay JOKHBI OTpakaTb FTOTOBHOCTb U
CIOCOOHOCTh 00YYAIOIIUXCSl PyKOBOACTBOBAaThCsA C(HOPMUPOBAHHOM BHYTPEHHEN IO3ULIMEH JIMUHOCTH,
CHCTEMOW LIEHHOCTHBIX OPHEHTALMH, TO3UTUBHBIX BHYTPEHHUX YOSKIEHUH, COOTBETCTBYIOIINX
TPaJULIMOHHBIM LIEHHOCTSIM POCCUICKOr0 00IIE€CTBA, PACHIMPEHHE KU3HEHHOT'O ONbITA U OIbITA
JeSITeILHOCTH B MIPOIIECCE pean3allii OCHOBHBIX HAIIPABICHUI BOCIIUTATEILHOMN 1€ TEILHOCTH, B TOM
YHCIIe B YaCTH:

1) rpaxIaHCKOTO BOCIIUTAHUSI:

c(OPMHPOBAHHOCTD TPAKIAHCKOHN MTO3UIIUH 00YYaIONIET0csi KaK aKTUBHOTO M OTBETCTBEHHOTO YJICHA
poccHiickoro o01ecTBa;

HPUHATHE TPAJULMOHHBIX O0IIEYETIOBEYECKMX TYMAHUCTHUECKUX U IEMOKPATHUECKUX IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B HHTEPECAX IPAXKITAHCKOr0 001IeCTBa, y4aCTBOBATh B
caMmOyIIpaBJIeHMH B 00pa30BaTEIbHOM OpraHn3aluy;

YMEHHE B3aUMOJICHCTBOBATh C COIIMAIHLHBIMI HHCTUTYTAMHU B COOTBETCTBHHU C UX (PYHKIUSAMH U
Ha3HAuYCHUEM;

TOTOBHOCTH K TYMaHUTapPHOH U BOJIOHTEPCKOH JIEATEIFHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHUS:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKONW UAEHTHYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOILIEHUE K FOCYIapCTBEHHBIM CHMBOJIaM, TOCTH)KEHUSIM POCCUHCKUX YUEHBIX B
001acT! PU3MKU U TEXHUKHY;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSL:

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 MIOBEICHNUS;

CIOCOOHOCTH OIEHUBATH CHTYAIlMIO U IIPHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JACATEIBHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIEro;

4) 5CTEeTUYECKOTO BOCITUTAHHUS:

JCTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYIIEr0 (GU3NIYECKOI
HayKe;

5) TpyAOBOT'O BOCIIUTAHHS:

UHTEpEC K pa3InYHbIM chepaM npodecCHoHaTbHOM e TeIbHOCTH, B TOM YHCIIE CB3aHHBIM C
(bu3KMKON U TEXHUKOM, yMEHHE COBEpILIAaTh OCO3HAHHBIN BHIOOP Oyayie nmpodeccruu u peaan3oBbIBATH
COOCTBEHHBIC )KH3HCHHBIC TUIAHBL;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 00J1aCTH (GU3KMKH HA TPOTSKEHUN
BCEH KU3HHU;

6) 9KOJIOTHYECKOTO BOCIIUTAHUSI:

c(OPMHPOBAHHOCTh IKOJOTHUECKON KYJIBTYPhl, OCO3HAHUE II100ATBHOI0 XapaKTepa SKOJIOTHYECKUX
npooiewm;

IUTaHUPOBAHME U OCYIIECTBICHUE ICHCTBHUI B OKpY’KaIOIIEeH cpejie Ha OCHOBE 3HAHUS Lieen
YCTOMUYMBOTrO pa3BUTHs YEJIOBEUECTBA,;

paclIMpeHue ONbITa JeSITEIbHOCTH YKOJIOTMYECKOM HalPaBJIEHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUHI
1o Gpu3HKe;

7) HEHHOCTH HAYYHOTO ITO3HAHHUS:



copMHPOBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
¢du3nUeckoil HayKH;

OCO3HaHUE [ICHHOCTH HAYYHOMH JEATeIbHOCTH, FTOTOBHOCTH B TIpoOLIecCce U3Y4YeHUs (HU3NKU
OCYIICCTBIISATh MPOSKTHYIO U UCCIICA0BATEIbCKYIO ISSITEIbHOCTh MHANBUIYaTbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3VJIbTATDI

[To3HaBarenbHBIC YHUBEPCAIBbHBIE YICOHBIC TEHCTBUS
bazoBbie mornueckue neMCTBUS:
®  CaMOCTOSTEIBHO (POPMYJIMPOBATH U aKTYAIM3UPOBATH MPOOJIEMy, pacCMaTpUBATh €€ BCECTOPOHHE;
®  ONpEIeNsTh e ACATEIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPHUU UX JOCTHIKCHHUS;
®  BBISBISATH 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B pACCMATPUBAEMBIX (DPU3UUYECKUX SIBICHUSAX;
e paspabarhIBaTh IUIAH PEHICHUS MPOOIEMBI C YIETOM aHAIIN3a UMCIOIUXCSI MATEPHAIILHBIX U
HEMaTepUATBHBIX PECYPCOB;
® BHOCHUTH KOPPEKTHUBHI B ICATEIIBHOCTh, OIIEHUBATH COOTBETCTBHE PE3YJIBTATOB IICIISIM, OLICHUBATH
PHUCKU TIOCTIEACTBUIA e TENbHOCTH;
® KOOPJWHHUPOBATH U BBIIOJHATH PaOOTY B YCIOBUSAX PEATHHOTO, BUPTYAILHOTO 1 KOMOMHUPOBAHHOTO
B3aMMOJICICTBHS;
e pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.
bazoBble uccnenoBarenbcKue JeHCTBUS:
® BIIa/IETh HAYYHOUM TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSAMHU U METOAaMU (PU3HUECKON HAYKH;
® BJIa/ICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEIBCKOM U MMPOCKTHOM JICITEILHOCTH B 00IaCTH (DU3HKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TTOMCKY METOJIOB PEIICHHS 3a/1a4 (PU3HIECKOTO
COJIepKaHUsl, IPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHUS;
® BJIJICTh BHJIAMU JICITEILHOCTH TI0 MTOJTy9ICHUIO HOBOTO 3HAHMSI, €0 HHTEPIIPETALINN, TIPEOOPa30BaAHUIO
Y TIPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CUTYAIHSX, B TOM YHCJIC ITPU CO3/IaHUU YUEOHBIX MPOCKTOB B
obnactu pusmky;
® BEISIBJISITH TIPUIHMHHO-CIICJICTBEHHBIC CBS3H U aKTyJIM3UPOBATH 33/1a4y, BEIBUTATh THIIOTE3Y €€
pENIeHUs, HAaXOAWTh apTyMEHTHI JIJIS JJOKa3aTelIbCTBA CBOMX YTBEPIKICHUH, 3a1aBaTh MapaMeTphl U
KPUTEPUHN PEIICHHUS;
® AHATM3UPOBATH TIOJYYEHHBIC B X0 PEIICHUS 3aJIa49H PE3yJIbTAThl, KPUTHYCCKH OICHUBATH MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
® CTAaBUTH U (POPMYJIUPOBATH COOCTBEHHBIC 33/Ia4l B 00pa30BaTEIILHOM JICATEIHHOCTH, B TOM YHCIIC TIPU
U3Y4YCHUU (DU3HKHY;
e TaBaTh OLIEHKY HOBBIM CUTYaIUsM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT,
® yMETh MEPEHOCUTH 3HAHUS M0 (PU3MKE B IPAKTHUECKYIO 00IaCTh KU3HEAEATEILHOCTH,
® YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeH;
® BEIJIBUTATh HOBBIC WJICH, TIPeJIaraTh OPUTHHAIBHBIE TIOXOIbI ¥ PEIICHHUS,
® CTaBUTH IPOOJIEMBI U 33]1a4H, AOIMYCKAIONINE aTbTePHATUBHBIEC PEIICHUS.
PaGoTa ¢ uadopmanmeii:
e BIIAJICTh HABBIKAMU MOJydYeHUs WH(POPMALIMU (PU3UUECKOTO COACPKAHMS U3 HICTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEILHO OCYIIECTBIAThH MOUCK, aHAJIN3, CHCTEMATH3AIUI0 U HHTEPIIPETALIUIO
uH($OpMaIlUU Pa3InYHBIX BUJIOB U (OPM MPEACTABICHUS;



OLIEHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCII0JIb30BaTh CPECTBA MH(POPMAIIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOIMH B PELIEHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTaHW3alMOHHBIX 33/1a4 C COOJII0JICHUEM TPeOOBaHHIA
9PrOHOMMKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, pECYpcOoCcOepex eH s, IPAaBOBbIX U 3THYECKUX HOPM,
HOPM HH(}OPMAIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COAEPIKAHUS B pa3IMUHBIX (hopMaTax ¢ yuéTOM Ha3HAYCHMSI
UH(OPMALIUH | LIEJIEBOH ay TMTOPHH, BEIOMpasi ONTUMAIbHYIO (POpMY IPEACTABICHUS U
BU3YaJIU3alUu.

KomMMyHHKaTHBHbBIE YHUBEPCATIbHBIC YUEOHBIE ICHCTBUS:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(OIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
IOHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMaH/IHON U NHIUBUIYaIbHON pabOThI;

BBIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JE€MCTBUI C yU€TOM OOIIMX HHTEPECOB U BOZMOXKHOCTEH
Ka)KI0r0 WIEHA KOJIJICKTUBA;

IIPUHUMATD L€ COBMECTHOM AEATEIbHOCTH, OPIaHU30BbIBATh U KOOPIUHUPOBATh ACUCTBHUS 110 €€
JOCTH>KEHMIO: COCTABJIATH IUIaH IEUCTBUH, paCIpEAEIIATh POJIM C y4ETOM MHEHHUM YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOH padoThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa U KAXJIOTO0 yYaCTHUKA KOMaH bl B OOIIMI pe3yJbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpeJylaraTb HOBBIE MPOEKTHI, OLIEHUBATD UJEH C NO3ULIMU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYIIECTBIISITh O3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3IMUYHBIX CUTYALUSX, IPOSIBIISTD
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PerynsTuBHble yHUBEpCaIbHbIE yUeOHbBIE 1EHCTBUS
CamMoopranusanus:
CaMOCTOSITENIbHO OCYILECTBIIATH IIO3HABATENIbHYIO JEITEIbHOCTh B 0071aCTH (PU3UKU U aCTPOHOMMH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (HOPMYIMPOBATh COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIbHO COCTABJISITH IJIaH PEHICHUs paCUETHBIX M KAUECTBEHHBIX 33/1a4, TUIaH BHITIOJHEHUS
MPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3ZMOKHOCTEHN U
IIPEANIOYTEHU;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacmupsATh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHUI;
JienaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
cnoco6cTBOBaTh (HOPMUPOBAHMIO U MPOSIBIICHUIO SPYAUIMH B 00J1aCTH PU3UKU, TOCTOSTHHO
MOBBIIIATH CBOI 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, YSMOLMOHAIbHBIM HHTEIUIEKT:
J1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM, BHOCUTb KOPPEKTUBHI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE
pE3yNbTATOB LENSAM;



BJIAJICTh HaBbIKAMH IIO3HABATENIbHON Pe(PIEKCUN KaK OCO3HAHUS COBEPLIAEMBbIX ACHCTBUH U
MBICIIUTENIBHBIX IIPOLECCOB, X PE3YJIBTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JUIs OLIEHKH CUTYallH, BBIOOpa BEPHOI'O PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 10 UX CHIKEHUIO;
IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IpUHUMATh ce0sl, TOHMMAasl CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U ApIYMEHTBI JPYTHUX IIPU aHAJIN3€E PE3YJIBTATOB NEATEIbHOCTH;
IIpU3HaBaTh CBOE IIPABO U IIPABO APYTUX HA OIIUOKH.

B mporecce focTHKEHHUS TMYHOCTHBIX PE3YIHTATOB OCBOSHHSI IPOTPAaMMBI IO (PU3UKE TS YPOBHS

CpeaHero o0mero 00pa3oBaHus y 00YJarOIIMXCSl COBEPIICHCTBYETCS SMOIIMOHATBHBIA HHTEIIJICKT,
npernonararmui copMupoOBaHHOCTD:

CaMOCO3HAaHUS, BKJIFOUAIOMIETO CIIOCOOHOCTh IIOHMUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUIICTD
HaTPABJICHUS PA3BUTHS COOCTBEHHON IMOIIMOHAIILHOU c(hephl, OBITH YBEpEHHBIM B ce0¢;
CaMOPETYJIMPOBAHUSI, BKITIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBE/IeHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K IMOLMOHATBHBIM U3MEHEHUSIM U TIPOSBISTH THOKOCTD,
OBITH OTKPBHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTPEMIICHUE K JOCTHXKEHHIO IIEJIH U YCIIEXY, ONITUMU3M,
WHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3ZMOYKHOCTEIA;

AMIIATUH, BKJIIOYAIOIIEH ClIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE APYTHX, YUUTHIBATH €0
IIPU OCYIIECTBICHUU OOIICHHUSI, CIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIFOUYAIOLINX CIOCOOHOCThH BBICTPANBaTh OTHOIICHUS C IPYTUMHU JIFOJIbMH,
3a00THTHCS, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHMIUKTHL.

I[MTPEAMETHBIE PE3YJIbTATBI

K xoniy o6yuenust B 10 kacce mpeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh

c(OpMUPOBAHHOCTH Y 00yYaIOIIUXCSl yMEHUI:

JEMOHCTPHUPOBATh HA MIPUMEPaxX poiib U MeCTO PU3UKH B POPMUPOBAHUHN COBPEMEHHON HayUHOM
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IPAKTUYECKOM JESITEIILHOCTH
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YUYHUTHIBATh TPAHUIIBI PUMEHEHHS N3YYCHHBIX (PU3MYECKUX MOJIENICH: MaTepralibHas TOUKa,
MHepLHaIbHas cucTeMa 0Tc4Y€Ta, abCOMIOTHO TBEPIOE TEJIO0, UACATBHBIN ra3, MOJENIN CTPOEHUS Ta30B,
YKUJKOCTEN U TBEPABIX TEII, TOUCUHBIN dJIEKTPUUECKHUN 3apsij MPU PEIICHUH (PU3NUECKUX 3a/1a4;
pacrno3HaBaTh GU3HYECKUe SIBIECHUS (ITPOILIECCHI) M OOBSICHATh UX HA OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJIIPHO-KUHETUUECKOW TEOPHH CTPOCHUS BEIIECTBA U JICKTPOJMHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBI)KEHHE, CBOOOHOE TTaJICHUE TEJ, TBMKEHUE TT0 OKPYKHOCTH,
WHEepIWs, B3aumoieiicTeue e, 1uddy3us, OpoOyHOBCKOE IBIKEHHUE, CTPOCHHE KUIKOCTEH 1
TBEPJBIX TN, U3MEHEHNE 00bEMA TeJ P HarpeBaHUU (OXJIAXKJICHHH ), TETJIOBOE PAaBHOBECHE,
UclapeHue, KOHAeH calus, IUIaBJIeHNe, KpUCTAJIN3alUsl, KHTIEHUE, BJIaXKHOCTh BO3/1yXa, MOBBILICHUE
JIABJICHUS ra3a MPHU €ro HarpeBaHUM B 3aKPBITOM COCY/E, CBSI3b MEXK]ly TapaMeTpaMH COCTOSTHUS ra3a
B M30IPOIIECcCcax, ANEKTPU3ALUS TeJl, B3aUMOICUCTBHUE 3aPsI0B;

OIMHMCHIBATh MEXaHUYECKOE JBUKCHHE, UCTIONB3YS (PU3NIECKUE BEIMYMHBI: KOOPIAMHATA, TYTh,
nepeMeIieHne, CKopocTh, YCKOpEHUE, Macca Tena, CUila, UMITYJIbC Tella, KHHETUYECKasi SHEprus,



MOTEHITHATbHAS DHEPTHUS, MEXaHUYECKask paboTa, MEXaHMYEeCKas MOIITHOCTh; MPY OMHUCAHUHN
MPABUIIHO TPAKTOBATh PU3NICCKUI CMBICI UCIIOJIb3YEMbIX BEIHYMH, MX 0003HAYCHHS U SMHHUIIBI,
HAXOAWUTh (POPMYJIBI, CBSA3BIBAIONINE TAHHYIO (U3NICCKYIO BEIMYMHY C IPYTUMHU BEIIMUYNHAMU;
OIHCHIBATh N3yYCHHBIC TEIUIOBLIC CBOMCTBA TEJ U TEIJIOBBIC SBJICHMSI, UCIIONB3Ys (PU3HUECKUe
BEJIMYMHBI: IaBJICHHUE ra3a, TeMIepaTypa, CPeIHssI KHHETHYECKask YHEPTHS XaOTHUECKOTO JIBIKECHUS
MOJIEKYJI, CPETHEKBAIPATHYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SJHEPTHSI,
pabota rasa, Ko3pUIUEHT MOJIE3HOTO JEHCTBUS TEIIOBOTO JBUTATENIS; TIPU OMIMCAHUU TIPABHIIBLHO
TPAKTOBATh (PU3UUECKHI CMBICI UCTIOIB3YEMBIX BEIMYMH, UX 0003HAUCHUS ¥ CTUHUIIBI, HAXOAUTh
(bOopMyJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETMYUHY C IPYTUMHU BEIMYUHAM;

OTIMCBIBATh U3YUYCHHBIC IJICKTPUUCCKHE CBOMCTBA BEIIECTBA M SJIEKTPUUCCKUE SBICHHS (TIPOIECCHI),
UCTIONB3YS (PU3MUYECKUE BEIIMUUHBL: AJICKTPUUECKUHN 3apsijl, JIEKTPUIECKOE TI0JIe, HAMPSKEHHOCTh
T0JIs1, TIOTEHIUA, PA3HOCTh TTOTCHIIUAJIOB; ITPH ONUCAHKUH MTPABUIIBHO TPAKTOBATH (PU3MUCCKUHT
CMBICJI HCTIONIb3yEeMbIX BETUYHH, UX 0003HAYCHUS U €UHUIIBL; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE
JTaHHYIO0 (PU3NYECKYIO0 BETUYHUHY C IPYTUMH BEIMYMHAMY,

aHAIM3UPOBATH (PUZNYECKUE MPOLIECCHI U SABIICHUS, UCTIONB3Ys PU3NUECKHIE 3aKOHBI M IPUHIIHUIIBL:
3aK0oH BceMupHoro Tsarotrenus, |, |1 u 111 3akonsr HproToHA, 3aKOH COXpaHEHUs MEXaHUYECKON
SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIIUII CYTIEPIIO3UIIUHN CUJI, IPUHIUI PABHOIIPABHS
MHEPLUATIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOSHUS BEIIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CPEIHEN KHHETUYECKON SHEPTHH TEIUIOBOTO JABMKEHHUS MOJIEKYIT ¢ aOCOTIOTHOU
TEMIIEPATYPOH, MEPBBIA 3aKOH TEPMOJUHAMIKH, 3aKOH COXPAaHEHUS JIEKTPHUIECKOT0 3apsa, 3aKOH
KynoHa, pu 3TOM pa3nuyarh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €M0 MAaTEMATHYECKOE BBIPAKCHUE
U yclioBuUs (TpaHMIlbI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TTPUHIIHITHI JICHCTBUS MAIIWH, TPHOOPOB M TEXHUYECKHUX YCTPOUCTB; pa3inyaTh
YCIIOBHS UX 0€30TaCHOTO UCTIOIB30BAHUS B TIOBCETHEBHOM KU3HU;

BBITIOJTHATH 3KCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (PU3HUECKUX SIBJICHUN U MPOIIECCOB C HCIIOJIB30BAHHEM
IPSIMBIX U KOCBEHHBIX U3MEPEHUM, TpH 3TOM (HopMyIHpoBaTh mpobiaemy/3a1ady U TUIIOTE3Y
y4e0HOT0 IKCIIEPUMEHTA, COOMPATh YCTAHOBKY W3 MPEII0KEHHOTO 000PYIOBaHHUS, IPOBOUTH OIBIT
1 (OPMYJIUPOBATH BBHIBOJIBI;

OCYIIECTBIISATEH PSIMBIE 1 KOCBEHHBIE H3MEPEHUS (PU3HMUSCKUX BEIIMYUH, IIPH 3TOM BBIOMPATH
ONTUMATBHBINA CIIOCOO U3MEPEHUS U HCTIOIh30BATh U3BECTHBIE METOBI OLIEHKH MOTPEIIHOCTEH
WU3MEPEHHUI;

HCCJICIOBATh 3aBUCUMOCTH MEXTy GU3NICCKUMU BEIIMIMHAMHE C UCIIOJIb30BAHUEM TIPSMBIX
U3MEPEHHI1, IPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3yIbTAThl OMYyUECHHOM
3aBUCHMOCTH (PU3NUYCCKUX BEITUYHH B BHJIE TAOHI] U TPpa(HUKOB, JEJIaTh BBIBOJIBI ITO PE3yJIbTaTaM
HCCIIEIOBAHMS;

coOTr0IaTh MpaBuIa 0E30MaCHOTO TPYAa IPH MPOBEICHUN UCCIICOBAHUIA B paMKaX y4eOHOTO
IKCIIEPUMEHTA, YUeOHO-UCCIICI0BATEILCKOM M MMPOSKTHOM JEITEILHOCTH C HCIIOIb30BAaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHMUS;

pemrath pacu€THbIC 3aJ]a4H C IBHO 3aJJaHHON (U3NICCKON MOJICITBIO, UCTIONB3Ys (PU3HYSCKUE 3aKOHBI
Y TIPUHIIMIIBI, HA OCHOBE aHaJIN3a YCIOBHS 33/1a4d BRIOUPATh (DU3MUECKYIO0 MOJIENb, BHIACISATh
bu3nyecKre BeIMYUHBI U (POPMYJIIBI, HEOOXOIUMBIC JUTsI €€ PEeIIeHUs, IIPOBOIUTH PACUETHI U
OIICHUBATH PEATHHOCTh IMOJTYUYEHHOTO 3HAUYCHUS (PU3MUECKOU BEIMUHHBI;

pemaTh KaueCTBEHHBIE 3a/1a4H: BHICTPAUBATH JIOTHYCCKH HEITPOTHBOPECUUBYIO LIETIOUKY PACCYKIACHUI
C OTOPOW Ha U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECKHE SIBJICHUS;



® UCHOJb30BATh IPH PEIICHUH YU€OHBIX 3a]jau COBPEMEHHBIE MH(POPMALIMOHHBIE TEXHOJIOTMH IS
IIOUCKA, CTPYKTYpUPOBaHUs, UHTEPIPETALUU U IIPECTABICHNUS yUeOHOM U HayYHO-TIOIYJISIPHON
UH(pOPMaLINK, T0JIyY€HHON U3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJyYaeMyto
uHdopmaruio;

® [IPUBOAMTH MPUMEPHI BKIIA/1a POCCUUCKUX U 3apYOEkKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE HAYKH,
00BSICHEHHUE NTPOLIECCOB OKPYIKAIOILIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

® HCMOJb30BATh TEOPETUUECKUE 3HAHUA 110 (PU3UKE B MIOBCEIHEBHON KM3HU AJIs 0OecrieueHus
6€3011aCHOCTH IIpU OOpaLeHUH ¢ TPUOOpaMM U TEXHUUYECKUMH yCTPONCTBAMH, ISl COXPAHEHUS
3I0POBbs U COOJIIOJIEHNS] HOPM KOJIOTHYECKOT0 MIOBE/IEHUS B OKpYXKarollel cpere;

e paboTaTh B rpyIIie C BHIIOJHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IJIAHUPOBATh pabOTy TPYIIIEL,
PaLMOHATIBHO PacHpeAessaTh 00A3aHHOCTHU U IIAHUPOBATh JESATEIbHOCTh B HECTAHJAPTHBIX
CUTYyalMsIX, aJIeKBaTHO OLICHUBATh BKJIAJ KXKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE
paccMaTpuBaeMOi POOIIEMBI.

K konuy o0ydenus B 11 kiiacce npegMeTHble pe3yibTaThl Ha 0A30BOM YPOBHE J0JIKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y 00yYaIOLIUXCSl yMEHUI:

® JIeMOHCTPHPOBATH Ha MPUMEPAX POJIb M MECTO (U3UKU B (POPMHUPOBAHNU COBPEMEHHON HAYIHOM
KapTHHBI MUPA, B PA3BUTHUH COBPEMEHHOIN TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOHN 1EATEIIbHOCTH
Jr0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKOI KapTHUHBI MUDA;

®  YYMTHIBATh I'PAHUIIbI IPUMEHEHUS U3YUECHHBIX (PU3HMUECKUX MOJENIEH: TOUCUHbIN 3JIEKTPUUECKHUM
3apsj, JIyd CBETa, TOUEUHBIH UCTOUHUK CBETA, siIepHAs MOJIEIIb aTOMa, HyKJIIOHHAs: MOJIe]Ib aTOMHOI'O
A7pa Ipy pelieHu pU3nIecKux 3aaay;

e pacrno3HaBaTh (U3NYECKHE SIBICHUS (IIPOIECChl) U OOBACHATH X HA OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKHY M KBAaHTOBOW (DM3UKU: dJIEKTpUUECcKask IPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOe, MarHUTHOE JAEWCTBUS TOKA, B3aUMOAECHCTBIE MAarHUTOB, SJIEKTPOMAarHUTHAs MHIAYKIUS,
JieficTBUE MarHUTHOTO IOJIsl Ha MIPOBOJIHUK C TOKOM U JIBUXKYIIMHCS 3aps[l, JI€KTPOMAarHUTHbIE
KoJie0aHus ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPaXKEHHE, IPETOMIICHHE,
uHTepdepeHus, Tudpakuus U Noaspru3alms CBeTa, IUCIepcust cBeTa, GOoTONIEKTpUIECKU 3P PexT
(potoaddext), cBETOBOE /1aBlIeHHE, BOSHUKHOBEHUE JTUHEHYATOTO CIIEKTPa aTOMa BOJI0pO/a,
€CTECTBEHHAsl U UCKYCCTBEHHAas paJl0AKTHUBHOCTb;

® ONUCHIBATh U3yUEHHbIE CBOICTBA BellleCTBA (JIEKTPUUECKUE, MATHUTHBIE, ONTHUYECKHE,
ANEKTPUUYECKYIO IPOBOIUMOCTD PA3IMYHbIX CPeJl) U 3JIEKTPOMArHUTHBIE SBJIEHUS (TIPOIIECCHI),
UCIOJNB3YS (PM3NYECKUE BEIMYUHBL: SJIEKTPUUECKUH 3apsijl, CHIIa TOKA, SJIEKTPUUYECKOE HAIPSKEHHE,
JIEKTPUUECKOE COMTPOTHUBIIEHHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABIIKYIIAs cuila, paboTa ToKa,
MHIYKIUS] MArHUTHOTO TOJIs, cuila Amriepa, cuiia JIopeHa, HHIyKTUBHOCTb KaTYIIIKH, SHEPTHs
JJIEKTPUUECKOTO U MarHUTHOTO IOJIEH, IEPUOJT M YacTOTa KosiebaHui B KonebaTeIbHOM KOHTYpE,
3apsi/l U CUjla TOKA B MPOIECCE TAPMOHUYECKUX AIEKTPOMArHUTHBIX KojieOaHHi, poKycHoe
paccTosiHUE U ONTUYECKasi CUJia JIMH3bI, IPU ONKUCAHUU MPABUIILHO TPAKTOBATH (PU3HUECKUNA CMBICT
UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHUS U €IMHUIIbI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(bu3NYECKYyIO BEIUYUHY C IPYTUMHU BEIMYUHAMU;

® ONUCHIBATH M3YYECHHbIE KBAHTOBBIE SIBJICHUS U MIPOLIECCHI, UCTIONB3YS (PU3NYECKUE BEITUYUHBL:
CKOPOCTbH 3JIEKTPOMAarHUTHBIX BOJIH, UIMHA BOJIHBI U YacTOTa CBETA, SHEPIHs U UMITYJIbC (DOTOHA,
NEepUOJI Oy pacnaia, SHEPrHsl CBA3M aTOMHBIX sIIep, IPU ONMCAHUU IPABUIIBHO TPAKTOBATh
(U3U4ECKnil CMBICIT UCIIOJIb3YEMBIX BETMUUH, UX 0003HAUEHMSI U €IMHUIIbI, YKa3bIBATh (OPMYJIbI,
CBSI3bIBAIOIME JTAaHHYIO (PU3NYECKYIO BEJIMYUHY C APYTMMH BETMUYMHAMU, BBIYUCIIATH 3HAYEHUE
(bU3UYECKON BETUYMHBL;



aAHAIM3UPOBATh PUNYECKUE MPOLIECCHI U SABJICHUS, UCTIONb3Ys PU3NUECKHIE 3aKOHBI Y IPUHIIUIIBL:
3akoH OMa, 3aKOHBI MTOCIIEA0BATEIBHOIO U MapaIeIbHOTO COeIMHEHNUS IPOBOIHUKOB, 3aKOH
Jxoyns—JleHua, 3aK0H 3JIEKTPOMAarHUTHON MHAYKLWH, 3aKOH MPSIMOJIIMHEHHOTO pacpOCTpaHEHUs
CBETa, 3aKOHBI OTPAXKEHHUS CBETA, 3aKOHBI IPEIOMIICHUS CBETa, YpaBHEHUE DUHIITEHHA U1
dororddekra, 3aKOH COXpaHECHHUS YHEPTUH, 3aKOH COXPAHCHUS UMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiJia, 3aKOH COXPAaHEHHs MacCOBOTO YHCIIa, TOCTyaThl bopa, 3akoH
PaZMOaKTUBHOTO paclaja, Ipy 3TOM pa3inyarh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA, €T0
MaTEMaTUYECKOE BbIPAXKEHUE U YCIOBUS (FpaHuULbl, 00JaCTH) IPUMEHUMOCTH;

OTIpeeIIATh HAIPaBJIEHUE BEKTOPA MHAYKIMH MAarHUTHOTO TOJIsI IPOBOJHUKA C TOKOM, CHUJIbI AMIiepa
u cuiibl Jlopenna;

CTPOUTH M ONHCHIBATh N300pa’keHHE, CO3/1aBAEMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBINOJIHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3MUYECKHX SBICHUH U IPOIIECCOB C MCIIOJIb30BaHUEM
IPSIMBIX U KOCBEHHBIX U3MEPEHUIA: IPH 3TOM (POPMYITUPOBAThH MpobdIeMy/3a1auy U THIIOTE3Y
y4eOHOTr0 SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYI0BaHUS, TPOBOAUTH OIBIT
1 GOpPMYIHPOBATH BHIBOJIBI,

OCYILECTBIISATh MPSIMbIE M KOCBEHHBIE H3MEPEHUS (PU3NIECKUX BEITUYNH, IPH TOM BBIOHPAThH
ONTUMAJIBHBIA CIIOCOO U3MEPEHUS U HCIIOIb30BATh U3BECTHBIE METOBI OLIEHKH IMOTPEIIHOCTEH
U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PM3UYECKUX BEITHMUYUH C MCIIOJIb30BAaHIEM MPSIMBIX H3MEPEHHH: IPH 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YIbTATHI MOTYYECHHON 3aBUCUMOCTH (PU3NUECKHUX
BEJIMYMH B BUJIE TaOIuIl U TpaduKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

coOuro1aTh MpaBmiia 0€301MacHOTO TPY/1a P MPOBEICHUH UCCIIEIOBAaHHA B paMKaxX yaeOHOTO
IKCHEPUMEHTA, Y4eOHO-UCCIIeI0BATEIbCKON U MMPOEKTHOM JeSITEIBbHOCTH C UCIIOIB30BaHUEM
U3MEPUTENIBHBIX YCTPOMCTB U 1JaOOpaTOPHOr0 000PYIOBaHUS;

peuath pacy€THbIE 3aJ]a4u C BHO 3a/laHHON (PM3UUECKOM MOJIeNbIO, UCTIONbB3Ys (PU3NUECKHE 3aKOHbI
U TMIPUHIIMIIBL, HA OCHOBE aHAJIM3a yCIOBUSA 3ajaudl BBIOMPATh (PU3MUECKYIO MOJIENb, BBIICIAThH
¢du3nyeckre BeTUYUHBI U POPMYIIbI, HEOOXOAUMBIE AJIs €€ PeLIeHNs, TPOBOJUTH PACYEThI U
OLIEHUBATh PEAIbHOCTh MOJyY€HHOTO 3HAaUeHUs (PU3MUECKON BETMUUHBI;

pemaTh KaueCTBEHHBIE 3aJ]aUi: BBICTPAUBATh JIOTHUECKH HETTPOTHBOPEUUBYIO LIETIOYKY PacCy KICHUN
C OIOPOH Ha U3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh MPH pEIIEHUH YUYeOHbIX 331a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOIOTUHN IS
MIOUCKA, CTPYKTYpUPOBaHMS, HHTEPIPETALUHU U NIPECTAaBICHNS yUeOHOM U HAYyYHO-TIOMYJISIPHON
UH(OPMALINH, TOJTyYeHHOH U3 pa3IMYHbIX HCTOYHUKOB, KPUTHUECKU aHAJTH3UPOBATh MOTyYaeMyo
UH(POPMALIUIO;

OOBSICHATH MPUHIIMIIBI ISHCTBUS MAIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB, pa3IuyaTh YCIOBUS
uX 0€30I1aCHOTO MCIIOJIb30BaHMsI B TOBCETHEBHOM KU3HU;

IPUBOUTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apyOekHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS IO (PU3UKE B IIOBCEIHEBHON KU3HU JJIsl 0OecTIedeHus
0€30MacHOCTH TTpH 00PAIICHUHN C MPHOOPAMH U TEXHHUECKUMH YCTPOUCTBAMH, TSI COXPAaHCHHS
3II0POBBSI U COOITIOJICHHSI HOPM SKOJIOTHYECKOTO TIOBEICHHUS B OKPYIKArOIIeH cpejie;

paboTatk B rpyIIe ¢ BBITOJHEHHEM PAa3ITUYHbIX COLMATBHBIX POJICH, TNIAHUPOBATH PAOOTY IPYIIIIbI,
palMOHATILHO paclpeAesaTh 00A3aHHOCTH U IJIaHUPOBATh JIEATEIbHOCTh B HECTaHJAPTHHIX
CUTYalUAX, aIeKBaTHO OLIEHUBATh BKJIAJ Ka)KJIOTO U3 YYACTHUKOB IPYIIIBI B PELLICHUE
paccMaTpuBaeMoi poOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE



10 KJTACC

Ne HaumenoBanue pa3zenoB 1 TeM IPOrpaMMBbI KosanuectBo yacos DnexTpoHHbIe (IIUPPOBLIE)
/11 Bceero KonTposbhbie [IpakTnueckue 00pa3oBaTeNnbHBIC PECYPCHI
paboThI paboTHI

Pazgen 1. PU3UKA U METO/JIbI HAYYHOI'O IO3HAHUSA

1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

Wroro no pazueny 2

Paznea 2. MEXAHUKA

2.1 Kunematuka 5 bubnunoreka LIOK
https://m.edsoo.ru/7f41bf72

2.2 Junamuka 7 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72

2.3 | 3aKOHBI COXpAaHEHHS B MEXaHUKE 6 1 1 bubnmnorexka HOK
https://m.edsoo.ru/7f41bf72

HToro no pazneny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUMHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU 9 1 bubnmnoreka [HOK
https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEPMOIMHAMUKH 10 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

3.3 | ArperaTtHble cocTosiHUS BenlecTBa. DazoBble 5 bu6muoreka [JOK

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

Hroro no pazneny 24

Pazgen 4. QJIEKTPOANHAMMKA

4.1 OnexTpocTaThKa 10 1 bu6muoreka [JOK
https://m.edsoo.ru/7f41bf72

4.2 [TocTosiHHBIN 31eKTprUyecKuil TOK. TOKH B 12 1 bubmuoreka [JOK

pa3NUYHBIX Cpefax https://m.edsoo.ru/7f41bf72

HWtoro no pazneny 22

PezepBHOe Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 68 3 3

[TPOIT'PAMME

11 KVIACC

| Ne | HaumeHoBaHMe pa3/ienoB U TeM \ KosingyecTBo yacoB | Dnekrponnsie (ndpoBbie) 06pa30BATEIBHBIE
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n/n IIPOrPaMMBbI Bcero KoHnTponbHble IIpakTrueckue pecypcel
paboTHI paboTHI

Pazpnen 1. JIEKTPOANHAMUKA

1.1 MarsuTHoe 1oiie. DIeKTpOMarH|uTHas 11 1 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
UHTYKIUS

Hroro no pazueny 11

Paznen 2. KOJIEBAHUS Y BOJIHBI

2.1 MexaHUYeCKUE U AIEKTPOMArHUTHbIS 9 1 bubnnorexa LIOK https://m.edsoo.ru/7f41c97¢c
KoJieOaHus

2.2 MexaHUYeCKUe U AIEKTPOMArHUTHbIS 5 1 bubanorexa LIOK https://m.edsoo.ru/7f41c97¢c
BOJIHBI

2.3 OnTtuka 10 3 bu6smoreka I{OK https://m.edsoo.ru/7f41c97c

Hroro no pazueny 24

Pa3nea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

3.1 OcHOBBI CHIEHAIBHON TeOpUH 4 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEJIBHOCTH

HWroro mo pazaeiny 4

Paznesn 4. KBAHTOBASI ®U3UKA

4.1 DJ1eMeHThI KBAHTOBOH ONTHKH 6 bu6simoreka I{OK https://m.edsoo.ru/7f41c97c

4.2 Crpoenue aToma 4 bubmmnoreka LIOK https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE PO 5 bubaunoreka LIOK https://m.edsoo.ru/7f41c97c

Hroro no paszneny 15

Pazpnen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 | DiemeHTHl aCTPOHOMHUH U acTPOGH3UKH 7 1 | | BuGinoreka LTOK https:/m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Paznen 6. OGOBIHIAIOIEE IOBTOPEHUE

6.1 | OGoGmaromee moBTOpeHne 4 | | BuGnmoreka LIOK https:/m.edsoo.ru/7f41c97c

Hroro no pazgeny 4

PeszepBHOe Bpemst 3

OBUIIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOI'PAMME

MHHOYPOYHOE IINTAHUPOBAHUE

10 KJTACC

Ne Tema ypoxka KosmuecTBo yacoB Hata DneKTpoHHbIE HU(POBBIE

n/m Bcero | Kontponbubie | IlpakTtuueckue | M3ydeHHs 00pa3oBaTeNbHBIE PECYPCHI

paboThI paboThI
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1 ®usnka — Hayka o npupone. Hayunsie MeToasl bu6muoreka [IOK
[TO3HAHHUS OKPY’KAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
2 Poinb 1 MecTo ¢pu3MKN B OPMHUPOBAHUU COBPEMEHHOMN bubmuorexa [IOK
HAYYHOH KapTHUHBI MHpPa, B IPAKTHYECKOMN https://m.edsoo.ru/ff0c33e6
NEeITeIbHOCTH JII0ICH
3 Mexanuueckoe nsmxenne. OTHOCUTEILHOCTD bu6mmoreka [IOK
MEXaHUYeCKOoro ABmxkeHus. [lepemerenue, CKOpoCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE NPAMONMHENHOE IBUKEHUE bubmmoreka [IOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKEHUE bubnnorexa [HOK
https://m.edsoo.ru/ff0c372e
6 CBobosHOe nagieHue. Y CKoOpeHne CBOOOTHOTO bubmmoreka [IOK
aJIeHUs https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiinoe npuxenue. [[BrxeHue bubmuorexa [JOK
MaTEePUAILHON TOYKHU 110 OKPY)KHOCTH https://m.edsoo.ru/ff0c3ada
8 ITpuHaumn otHocuTenbHOCTH ['anunes. MHepruanbHbie bu6mmoreka [IOK
cucteMbl orcueTa. [lepsbiii 3akoH HploToHA https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. [IpuHuun cynepno3suuuu cui. bubnmnoreka [JOK
Bropoii 3akoH Hel0TOHA J1J1s1 MaTepHaIbHOM TOYKH https://m.edsoo.ru/ff0c3be8
10 | Tperwii 3akoH HproTOHa 11 MaTepHaIbHBIX TOYEK bubnuoreka [IOK
https://m.edsoo.ru/ff0c3be8
11 | 3akoH BceMupHOro TaroteHus. Cumia TsSHKEeCTH. bubnuoreka [IOK
[TepBasi KOcMUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 | Cuna ynpyroctu. 3akoH I'yka. Bec tena bubnuoreka [IOK
https://m.edsoo.ru/ff0c3el8
13 | Cuna tpenus. Koapduunent tpenus. Cuna bubnuoreka [IOK
CONPOTHUBIICHHSI IPU JIBIXKCHHUHU TeJ1a B )KUIKOCTH HITH https://m.edsoo.ru/ff0c3f76
rase
14 | ITocTynaTensHOE U BpaIIaTEIbHOE JIBHKEHUE bubnuoreka [IOK
abcoroTHO TBEPAOTO Tenma. MomeHT cuitbl. [1nedo https://m.edsoo.ru/ff0c41a6
CHJIBL. Y CIIOBHSL paBHOBECHs TBEPIOTO Tela
15 | Umnynbc MaTepranbHOM TOUKH, CHCTEMBI bubnnorexka [JOK
MaTepHabHBIX TOueK. MIMIysibe cuitbl. 3aKOH https://m.edsoo.ru/ff0c43d6
COXpaHEeHHs UMITYJIbca. PeakTHBHOE IBMKEHHUE
16 | PabGota u MmomHOCTh cuibl. KuHeTnueckas sHeprus bu6mmorexa [JOK
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MaTepuaTbHOW TOUKH. Teopema 00 H3MEHEHUHU
KMHETUYECKOW SHEPruu

https://m.edsoo.ru/ff0c4502

17 | IlorenuuanpHas sHeprus. [loTeHIManbHAsA SHEPT U bubmuorexa [IOK
yrpyro AepOpMHPOBAHHON HPYKHUHBL. https://m.edsoo.ru/ffOc461a
[TorennansHast SHEPTHs Tesla BOIU3U MOBEPXHOCTH
3emun
18 | [ToTeHIMaIbHBIC U HEIIOTEHIIMAIbHBIC CHIIBI. CBSI3b bubmuorexa [JOK
pabOTHI HEMOTEHIMAIBHBIX CHII C K3MEHEHHUEM https://m.edsoo.ru/ff0c478c
MEXaHUYECKOM SHEPTHH CUCTEMBI Tell. 3aKOH
COXpaHEHHs MEXaHUYECKOM dHepruu
19 | Jlaboparopuas pabota «VcciemoBanue cBsi3u pabOThI
CHJIBI C U3MEHEHUEM MEXaHUYECKOM SHepruu Tella Ha
IPUMEPE PACTSHKEHUS] PE3UHOBOTO JKTYTay
20 | KonrponbHas padota no teme «KnHemaruka. bubnnoreka [JOK
JluHaMuKa. 3aKOHbI COXPAHEHUS B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
21 | OCHOBHBIE NOJOXKEHUS MOJIEKYJIIPHO-KMHETHYECKOM bubnuoreka [IOK
teopuu. bpoyHoBckoe nmkenue. Auddysus https://m.edsoo.ru/ff0c4dc2
22 | Xapakrtep IBIKEHUS Y B3aUMOJICHCTBUS YaCTHUII
BellecTBa. MoJiesn CTpOEHUs ra30B, KUAKOCTEH U
TBEPJBIX TEI
23 | Macca monekyn. KonmnuectBo Bemectsa. IlocTossHHas
ABorazipo
24 | TennoBoe paBHOBecue. Temneparypa U €€ U3MepeHue.
[lIxana remneparyp Llenscus
25 | Uneansubiii raz B MKT. OcHoBHoe ypaBHeHue MKT bubnuoreka [IOK
https://m.edsoo.ru/ffOc4fde
26 | AGcomoTHas TeMIieparypa Kak Mepa cpeHeit bubnuoreka [IOK
KAHETUYECKOW SHEPIHHU JIBUKECHHS MOJICKYJL. https://m.edsoo.ru/ff0c511e
YpaBaenune Menpeneesa-Knaneiipona
27 | 3axon JlanpToHa. ['a30BbIe 3aKOHBI
28 | JlaboparopHas pabota «lccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSIHHSI Pa3peKEHHOTO ra3ay
29 | Uzonpormeccsl B HI€aIbHOM T'a3e U UX TpauuecKoe bubmmoreka [IOK
MIPEJICTABJICHHE https://m.edsoo.ru/ff0c570e
30 | BHyTpeHHss S5HEPTHS TEPMOIUHAMUICCKOM CHCTEMBI bubnmuotexa [JOK

U coco0b! €€ n3mMenenus1. KoamuecTso TemIoThl U

https://m.edsoo.ru/ff0c5952
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pabota. BHyTpeHHsIs1 SJHEPTUsl OJJHOATOMHOTO
UJ1eaIbHOIO Ta3a

31 | Buasl Termonepenaun bubmuorexa [IOK
https://m.edsoo.ru/ff0c5¢36
32 | YnenpHas TermnoéMKOCTh BemecTBa. KommuecTro bubnmoreka [JOK
TEILTIOTHI MPH TeIuIonepeaadye. AnnadaTHbIi IPOIECC https://m.edsoo.ru/ff0c5¢c36
33 | IlepBblit 3aKOH TEPMOJIMHAMUKHU U €TO IIPUMEHEHHE K bubnmoreka [JOK
H30IpoIIeccam https://m.edsoo.ru/ffOc5efc
34 | HeoOpaTtuMocCTh Mpo1eccoB B mpupoje. Bropoii 3akoH bubnmoreka [JOK
TEPMOJIUHAMHUKHI https://m.edsoo.ru/ff0c6230
35 | [lpunnun peiictus u KI1]] TermoBoi ManmmHbI bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a
36 | Huxn Kapno u ero KI1J1
37 | Oxonoruyeckue mpoodIeMpl TEIUIODHEPTETHKH
38 | Ob6ob6maromwmii ypok «MonekynspHas ¢pusuka. bubnnoreka [JOK
OCHOBBI TEPMOIMHAMHKH) https://m.edso0.ru/ff0c6938
39 | KonrponbHas padorta o reme «MonekymspHas bubnnoreka [JOK
¢usrka. OCHOBBI TEPMOIMHAMHKHI https://m.edsoo.ru/ff0c6a50
40 | ITapooOpa3oBanue u KOHACHCaNMs. Mcnapenue u bubnnoreka [JOK
KHUIICHHE https://m.edsoo.ru/ff0c63b6
41 | AGconroTHas ¥ OTHOCUTENbHAS BIAYKHOCTh BO3yXa. bu6nmoreka [JOK
HachbineHHbIi map https://m.edsoo.ru/ff0c64d8
42 | Teépmoe Teno. Kpucrammnieckne 1 aMopHBIE TeTa. bubnnorexka [JOK
AHHM30TpOITHUS CBOMCTB KpUCTAIIOB. XKuikue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. CoBpeMeHHBIE MaTepHaIIbI
43 | [InaBneHue U KpucTalau3anys. Y aenbHas Terjaora bubnuoreka [IOK
wianenust. Cyonumanus https://m.edsoo0.ru/ff0c6708
44 | YpaBHEHHUE TETIOBOro OanaHca bubnmnoreka [JOK
https://m.edsoo.ru/ff0c6820
45 | DnexTpusanus Ten. DIeKTpudeckuii 3apsia. JBa Buaa bubmuorexa [IOK
AIIEKTPHUYECKUX 3aPsIIOB https://m.edsoo.ru/ffOc6bcc
46 | [IpoBOAHUKH, TUAIEKTPUKH U TOTYIPOBOIHUKH. bubnuoreka [IOK
3aK0oH COXpaHEHUsI AIEKTPUIECKOT0 3apsiaa https://m.edsoo.ru/ffOc6bcc
47 | BzaumogeiictBue 3apsaaoB. 3akoH Kynona. Toueunsrit bubnuorexa [IOK
AIIEKTPHUYECKHUIT 3apsijT https://m.edsoo.ru/ff0c6ce4
48 | Hanpsoxk€HHOCTD dnekTpuueckoro nods. [IpuHuun bubnuoreka [IOK
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CYyNEPIO3HIIUU IIEKTPUUECKUX TTosieH. JInnnun
HANPsHKEHHOCTH

https://m.edsoo.ru/ff0c6df2

49 | Pabora cui anekTpoctarudeckoro moss. [lorenmmar. bubnmoreka [JOK
Pa3HOCTh MOTEHIMATIOB https://m.edsoo.ru/ff0c6f00
50 | IIpoBOMHUKH U JUDIIEKTPUKHU B JIEKTPOCTATUICCKOM bubnmoreka [JOK
nojie. JIuaaeKTprudecKkas MpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 | Dnexrpoémkoctb. Konnencarop bubnmoreka [JOK
https://m.edsoo0.ru/ff0c7126
52 | DHeKTPOEMKOCTh IIOCKOTO KOHJEHCATOPa. DHEPTUS bubnmoreka [JOK
3apsHKEHHOr0 KOHIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 | JIabopatopHas pabora "M3mepeHune 3IeKTpoEMKOCTH
KoHjAeHcaTopa'
54 | [IpuHUMNO NEHCTBUS U IPUMEHEHUE KOHICHCATOPOB,
KOIIMPOBAJILHOTO anIapara, CTpyHHOro IpuHTepa.
DeKTpocTaTHYECKasl 3alUTa. 3a3eMIICHUE
NEKTpOonpudOpoB
55 | DnekTpuYecKuii TOK, YCIOBHUS €ro CYIICCTBOBAHMS.
[TocTostausiil Tok. Cuna Toka. Hanpsoxenue.
Conporusnenne. 3akoH OMa il yyacTKa LEnu
56 | IlocnenoBaTelbHOE, MApAILICIBHOE, CMEIIAHHOE bubnuorexa [JOK
COeTMHEeHUEe MPOBOAHUKOB. JlabopaTopHas pabora https://m.edsoo.ru/ff0c74f0
«M3yvyeHne cMeIaHHOTO COSMHEHUS PE3UCTOPOBY
57 | PaboTa 1 MOIIHOCTH DIEKTPHUUECKOTO TOKA. 3aKOH bu6nmoreka [JOK
Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
58 | 3akon Oma 1115 MOTHOM (3aMKHYTOM) JIEKTpUUYECKON bubnuoreka [IOK
nenu. Koporkoe 3ambikanue. JlaboparopHas pabota https://m.edsoo.ru/ffOc7ae0
«3mepenne DJIC ucToyHMKa TOKa U €ro
BHYTPEHHETO COMTPOTHBIICHH)
59 | DnexTpoHHas MPOBOJAUMOCTD TBEPABIX METAIIIOB.
3aBHCUMOCTBH CONPOTHBIICHHSI METAJIOB OT
temneparypbl. CBepXIpoOBOJIMMOCTh
60 | DnexTpuyeckuii TOK B Bakyyme. CBOHCTBa
ANEKTPOHHBIX MMYYKOB
61 | [lomynpoBoAHUKH, UX COOCTBEHHAS U PUMECHAs bubnuorexa [IOK

npoBoauMocTh. CBOMCTBA p—N-Tiepexoa.
[TorynpoBOIHUKOBBIE MPUOOPHI

https://m.edsoo.ru/ffOc84ae
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62 | DnekTpuYeCKUii TOK B paCTBOpaX U pacriaBax 1 bubnmoreka [JOK
AJIEKTPOJIMTOB. DICKTPOIUTHUECKAS TUCCOIIHALIHS. https://m.edsoo.ru/ff0c82ba
DnexTponan3

63 | DnekTpuueckuii ToK B razax. CaMOCTOSTEIbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSITEIbHBIN pa3psit. Monnus. [Tnazma https://m.edsoo.ru/ff0c84ae

64 | DnekTpuyeckue MpuOOpPHl U YCTPOMCTBA U UX 1 bubnuorexa [JOK
NpakTHYecKoe npuMeHenue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MMacHOCTH

65 | Ob6obmaronuit ypok «IeKTPOIUHAMHUKA)) 1 bubnmoreka [JOK

https://m.edsoo.ru/ff0c88be

66 | KonrposbHas paboTa 1o TeMe « JIeKTPOCTaTHKA. 1 1 bubmmoreka [JOK
ITocTOSIHHBIH SJIEKTPHUYECKUI TOK. TOKH B pa3InYHbIX https://m.edsoo.ru/ff0c8a8a
cpemax»

67 | PesepBublii ypok. KonTponbsHas paboTta mmo reme 1 bubnnoreka [JOK
"DaeKTpoiuHaAMHKA" https://m.edsoo0.ru/ff0c8c56

68 | PesepBHbIii ypok. Obo0maronuii ypok mo remam 10 1 bubmmoreka [JOK
KJacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3

11 KJIACC

Ne Tema ypoka KonnuecTBo yacos Hara DneKTpoHHbIe U(POBBIE

n/m Bcero | Konrtponbubie | IlpakTuueckue | H3ydeHUS o0pazoBaTeNbHbBIE PECYPCHI

paboThI paboThI

1 [TocTossHHBIC MArHUTHI U UX B3aUMOJICHCTBHE. 1 bu6mmorexa [IOK
MaruuTHOe 1oJyie. BeKTOp MarHUTHON MHITYKIIHH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW MHIYKIUHU

2 MarauTtHoe 1mose MpoBOJHHUKA C TOKOM. OTBIT 1 bubnmnoreka [JOK
Dpcrena. B3anmoieiicTBre IPOBOIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JIaGopartopHas paboTa «/3yuyeHre MarHuTHOT'O MOJIst 1 1 bubnuoreka [IOK
KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe

4 JlelicTBrEe MarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM. 1 1 bubnuoreka [IOK
Cuna Amnepa. JlabopatopHaas pabora «MccnenoBanue https://m.edsoo.ru/ff0c9ac0
JICWCTBUS TIOCTOSIHHOT'O MarHUTa Ha PAMKY C TOKOM»

5 JlelicTBME€ MarHUTHOTO TOJISI HA JBHXKYIIYFOCS 1 bubmuotexa [JOK
3apspkeHHyto yactully. Cuina Jlopenna. Pabota cuiel https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DnekTpoMarauTHas HHAYKIHS. [ToTOK BeKTOpa 1
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MarHuTHON uHayKuuu. DJIC naaykuu. 3akoH
JIeKTpOMarHuTHON uHaykuuu dapanes

7 JlaboparopHas pabora «lccrnenoBanue sBICHUS bubnmoreka [JOK
AJIEKTPOMATHUTHON MHTYKIIHID) https://m.edsoo.ru/ff0cal50

8 WNunyktuBHOCTE. SIBenue camonnaykuuu. 3/1C bubmumoreka [IOK
CAMOMH/IYKI[HH. DHEPIHsi MATHUTHOTO TIOJISI KATYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE I10JIe

9 TexHHUECKUE yCTPOUCTBA U UX TPUMEHECHHUE:

MIOCTOSTHHBIE MarHUTHI, 3JIEKTPOMArHUTHI,
AJIEKTPOBUTATEIb, YCKOPUTEIH AIIEMEHTAPHBIX
YaCTHI], UHAYKIHUOHHAS MeYb

10 | OGoOuaromuii ypok «MarHuTHOE ToJe. bu6mmoreka [IOK
DJIeKTpPOMArHUTHAs MHIYKIIHS https://m.edsoo.ru/ff0cab82

11 | KonTponbsHas paboTa 1o Teme « MarauTHoe 1oJie. bubnnoreka [JOK
DJIeKTPOMArHUTHAS MHIYKIIHS https://m.edsoo.ru/ff0cad58

12 | CBoOoaHBIC MEXaHUYECKHE KOJICOaHHSI. bu6mmoreka [IOK
I"apmonundeckue koieOaHus. Y paBHEHUE https://m.edsoo.ru/ffOcaf06
rapMOHHYECKUX Kosiebanuil. [IpeBpalieHue sHepruu

13 | JIaboparopnas pabota «¥ccriemoBanrue 3aBUCUMOCTH
Mepro/ia MaJIbIX KOJIeOaHHii Tpy3a HA HUTH OT JITHHBI
HUTH U MacChl Ipy3a»

14 | KonebarenbHblil KOHTYp. CBOOOAHBIE bubnnoreka [JOK
3JIEKTPOMArHUTHBIE KOJICOAHUS B UJICaTbHOM https://m.edsoo.ru/ffOch820
Koye0aTeIbHOM KOHTYpE. AHAJIOTHUS MEKIY
MEXaHUYECKUMU M AJIEKTPOMArHUTHBIMHU KOJICOaHHUSIMU

15 | ®opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU B bubnnoreka [JOK
UICUTFHOM K0JIe0aTeIbHOM KOHTYpe https://m.edsoo.ru/ffOch9c4

16 | IlpexncraBieHue o 3aTyXarOIMUX KOJICOAHUSX. bubnnorexka [JOK
BriHyX1eHHBIE MeXaHUYEeCKHE KoyieOanus. Pe3oHaHc. https://m.edsoo.ru/ffOcbb86
BeIHYXIeHHBIE 2JICKTPOMAarHUTHBIC KOJICOAHUs

17 | Ilepemennslii Tok. CHHYCOMTAIbHBIA IEPEMEHHBIH bubnuorexa [IOK
TOK. MOIIHOCTh MEPEMEHHOT0 TOKa. AMIUTUTY/IHOE U https://m.edsoo.ru/ffO0cbd34
JeWCTBYIOIIEE 3HAUCHHE CHJIbI TOKA U HANPSKSHUS

18 | Tpanchopmarop. [IponsBoicTBO, ITepenada u
noTpeOIeHue ISKTPUUECKON SHEprUn

19 | YerpoHcTBO M MpakTHUYECKOe MPUMEHEHUE bubnuoreka [IOK
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QJICKTPHUYCCKOI'0 3BOHKA, I'CHEPATOPA ICPEMCHHOTI'O
TOKa, JIMHAMN QJICKTponepcaad

https://m.edsoo.ru/ff0cc324

20 | DKonoruyeckre pUCKH Mpy MPOU3BOJICTBE
aseKTpodHepruu. KynbTypa ucmonb30BaHus
AJIEKTPOIHEPIUHU B TIOBCEHEBHOM KU3HH
21 | MexaHu4ecKre BOIHBI, YCIIOBUS PACIIPOCTPAHEHUS. bubmuorexa [JOK
[Mepuoxa. CkopocTh pacnpoCTpaHSHHUS U JJTMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[ToniepeuHble M MPOAOJIBHBIC BOJIHBI
22 | 3Byk. Ckopoctb 3ByKa. ' poMkocTh 3ByKa. BeicoTa bubmumoreka [IOK
tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 | DIIEKTPOMArHUTHBIC BOJIHBI, UX CBOWCTBA U CKOPOCTb. bubnuorexa [JOK
I1Ikaa >JIeKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 | IlpuHIMIIBI paJMOCBSI3U U TeNeBUAeHus. Pa3Butne
CpeAcTB CcBsi3u. Pammosnokanus
25 | KonrtponbHas padora «KoneOaHus 1 BOJHBD) bubnnoreka [JOK
https://m.edsoo.ru/ff0cc6f8
26 | [IpsMonmHEHHOE pacpoCTpaHEHHUE CBETA B bubmmoreka [IOK
oJHOpoIHOM cpene. Toueunslit HCTOYHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
CBETa
27 | OTpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA. bubnnorexa [HOK
[TocTpoeHne n300pakeHHId B TUIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
28 | Ilpenomnenue cBera. [loaHOE BHyTpEHHEE OTpPaKEHUE. bubmmoreka [JOK
[TpenenbHBINA YTOJI HOJTHOTO BHYTPEHHETO OTPAKEHHS https://m.edsoo.ru/ffOcd7{6
29 | Jlaboparopras pabota «/3mepeHue mokazarens bubmmoreka [JOK
MPETOMIICHHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 | JIuuzel. [MocTpoenue n3obpaxeHuit B mna3e. Dopmyna bubmmoreka [JOK
TOHKOM JIMH3bI. YBEIUYCHUE JIUH3BI https://m.edsoo.ru/ffOcddle
31 | Jlaboparopuas pabota «VcciemoBanre CBOHCTB
n300paKeHHUH B JINH3aX»
32 | Mucnepcus csera. CIoKHBINA cocTaB 0eoro cBera.
[Bet. JlabopaTopnas pabota «Habmronenne
JHMCIICPCHH CBETa»
33 | UaTtepdepennus cBera. Jndpaknus ceera. bubmmoreka [JOK
JudpaximonHas pemeérka https://m.edsoo.ru/ff0ced22
34 | TlonepeuHocTh CBETOBBIX BOJH. [lomsipu3anust cBera bubmuotexa [JOK

https://m.edsoo.ru/ffOcf02e
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35

Onrtuyeckre mpuOOPHI M YCTPOUCTBA U YCIOBUS UX
0€30I1aCHOT0 NPUMEHEHUS

36 | I'paHULIBI TPUMEHUMOCTH KJIACCHYECKON MEXaHHKH. bubmumoreka [IOK
ITocTynaTel CrielUalIbHOM TECOPHH OTHOCHTEILHOCTH https://m.edsoo.ru/ff0cf862
37 | OTHOCUTENLHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHHUE bubnmoreka [JOK
BPEMEHHU M COKPAICHUE JIJTHHBI https://m.edsoo.ru/ffOcfa42
38 | DHeprus v UMITYJIbC PENATUBUCTCKON YacTUIBL. CBSI3b bubnmoreka [JOK
MAacChl ¢ PHEPIUEl ¥ UMITYJIbCOM. DHEPTHUs MOKOS https://m.edsoo.ru/ffOcfc68
39 | KonrponpHas pabora «Ontuka. OCHOBBI CIICITHAEHON bubnmoreka [JOK
TEOPUH OTHOCHTEIBHOCTH) https://m.edsoo.ru/ffOcf6f0
40 | ®oronbl. Dopmya [Tnanka. DHEPTUS U UMITYJIBC bubnuorexa [JOK
dborona https://m.edsoo.ru/ffOcfel6
41 | OtkpoiTHe 1 uccnenoBanue Gorodddexra. OnbITh A. bubnnoreka [JOK
I'. CroneroBa https://m.edsoo.ru/ffOcffc4
42 | 3akonsl poTodrddexra. YpaBHeHne DitHIITEHHA AT bubnnoreka [JOK
dbororddekra. «KpacHas rpanuia» poroaddexra https://m.edsoo.ru/ff0d015e
43 | Hasnenue ceera. Onbitel I1. H. JIeGenena. bubmuorexa [JOK
XUMHUYECKOE JICHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 | TexHUYECKUE YCTPOMCTBA U MPAKTHUECKOE
IpUMEHEHUE: (HOTOITEMEHT, POTOAATUUK, COTHEUHAs
Oartapesi, CBETOAMOT
45 | Pemenue 3a1au o teme «JIE€MEHTHI KBAHTOBOM bubnuoteka [JOK
OIITHUKUY https://m.edsoo.ru/ff0d0302
46 | Mogenb atoma Tomcona. OnbiTel Pesepdopa mo bubnuotexa [JOK
paccesiHuo o-vyactuil. [InanerapHasi Mosienb aToMa https://m.edsoo.ru/ff0d091a
47 | Ilocrynatel bopa bubnnorexka [JOK
https://m.edsoo.ru/ff0dOafa
48 | Uznyuyenue u norjiouieHrue GOTOHOB MPH MEPEXoie bubnuoreka [IOK
aToMa C OJTHOTO YPOBHSI SHEPTUH Ha Apyroi. Buipt https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
49 | BosHOBBIE CBO¥CTBa yacTHIl. BomHs e Bpoiis. bu6mmorexa [IOK
KopmyckymsipHo-BosiHOBOM 1yanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE M3JTyueHHE
50 | OtkperTue paguoaktuBHOCTH. OnbITH Peszepdopaa mo bubnuorexa [IOK
OTPEJICIIEHUIO COCTaBa PAIMOAKTHBHOTO U3YUCHUS https://m.edsoo.ru/ff0d0fd?2
51 | CpoiictBa anb(a-, bera-, raMmma-u3inydeHus. Biusaue
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PAAUOAKTUBHOCTH HA JKMBBLIC OPTraHU3MbI

52

OTkpbITHE IPOTOHA M HEWTpoHA. M30TOMBI. Ab(ha-
pacnaj. DIeKTPOHHBINA U TO3UTPOHHBINA OeTa-pacmal.
["'amMma-u3nydyeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B sJipe. SInepHble peakium.
Anepubiii peaktop. [IpoOaemsbl, MepCreKTHBEI,
9KOJIOTUYECKHE ACTIEKTHI AJIEPHOIM SHEPreTUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DOneMeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.
MeTobl HaOIIOCHUS U PETUCTPALIUH SIIE€MEHTAPHBIX
yactull. Kpyraeiii cton « DyHaaMeHTaabHbIe
B3auMoIeHCTBHs. ENMHCTBO U3MUeCKOil KapTHHBI
MHUpay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3aa0r0 Heba. Co3Be3aus, spKue 3BE3IbI,
IUTAHETHI, UX BUAUMOe ABrkeHne. CojlHEYHas CUCTEMA

56

Connue. ConHevyHast akTUBHOCTb. VMcTouHMK 3HEprun
CouHiia 1 38631

57

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3IbI
[JIaBHOM MOCIIE0BATEIbHOCTH. BHYTpEHHEE CTpOCHHE
3BE&311. COBpEMEHHbIE TPE/ICTABICHHUS O
MIPOUCXOXAEHNUHU U 3BoJirounu ConHiia u 3B€311

58

Muneunsiii I1yTe — Hama I'anaxtuka. Ilonoxenue u
newkenue Comuna B [Nanaktuke. [Nanaktuku. YEpHbie
JBIPBI B SIAPAX FaJaKTHK

59

Bcenennas. Pa3zoeranue ranaktuk. Teopust bonbiioro
B3pbIBa. PenmukToBO€E M3nydyeHne. MerarajiakTuka

60

Hepemennsie npobseMbl aCTpOHOMUU

61

KonTponbHas paboTta «DneMeHThl aCTPOHOMUU U
acTpoHU3UKN

62

O6o06maromuit ypok. Ponb ¢pusuku u actpoHOMuu B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM, COITMAIIbHON 1
ITUYECKOH cepax JesITeTbHOCTH YeJIOBEKa

63

O6o0maromuii ypok. Pois u mecto Gpusuku u
ACTPOHOMHH B COBPEMEHHOU HayYHON KapTHUHE MUPA

64

O6o06maromuit ypok. Posib pusnueckoit Teopun B
(hopMUPOBAHUY MPEICTABICHUN O PU3HMUECKON
KapTHHE MHpa
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https://m.edsoo.ru/ff0d0e38

65 | Ob6obmaromuit ypok. Mecto ¢pu3nieckoil KapTHHbI 1
MUpa B 00IIEM psiy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX PEJICTABICHUI O MPUPOIC
66 | PesepBHBIN ypok. MarHuTHOE 110JIC. 1
DNeKTpOMarHuTHAS WHIYKIIHSI
67 | PesepBHbIil ypok. OnTrka. OCHOBBI CHICITHATBHOM 1
TEOPHH OTHOCHTEIBHOCTHU
68 | Pesepnbiii ypok. KBanToBas ¢husuka. D1eMeHTHI 1 bubmuorexa [JOK
ACTPOHOMUU U aCTPOPU3UKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METO/JUYECKOE OBECINEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VYUEHUKA

Mskumes I'.SI .®@u3uka. 10 , 11 kaace. Yueonuk. bazossblii yposuu. IlpocBemenue, 2022.

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/11



https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/11

