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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIUMA TIpernojilaBaHusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickon Odenepannu, pEATU3YIOLINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3ybTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBsI3e (DU3BUKM C €CTECTBEHHO-HAyYHBIMU Y4e€OHbIMM mpeaMeramu. B Helt
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHOTro npeaMera « Pu3nka» 1no rogaM oOydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKH — CHCTEMOOOpa3yIOni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npUMeHeHne (U3WYECKUX 3HAHWM  ONpeneNseT Xapakrep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBaHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBITMOJIHEHUH UMH Y4€OHBIX UCCIICIOBAHUA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BceX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTPoOIeMaMu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OSKOJOTMYECKUM TMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBISAIOTCS (husmveckue Teopuu (hopMHUpOBaHWE MPEIACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NUECKON TEOPUHU, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, MJISI OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU IESITEIbHOCTH O00YyYarolIuXcCsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIIEPUMEHTOB M JAaOOpaTOpHBIX padorT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEW IUIAaHUPOBAHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPETIOKEHHBIX THTIOTE3.

bonbioe BHUMaHUWE yHaENsSETCS PCEHICHUI0 PacYETHBIX W KA4eCTBCHHBIX
3agad. [lpu 3TOM s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k MaTepuanbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3MKM HOHKHO OBITH
HEe00XoaUMoOe J1abopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIUIIOM MUHUMAJIBHOM  JOCTAaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe o00OpyIOBaHHE MJI YYCHUYECKHX MPAKTHUYECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YUYCHUIO TIPUPOJBI, PAa3BUTHE WX HMHTCIUICKTyalbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuH U (PyHIaMEHTATBHBIX 3aKOHOB (DPU3HKH;

e (dopMmupoBaHHE yMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTrxeHrne STUX Iene 00ecreunBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HaHUK 00  oOmux  (Qu3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIFOYAs MEXaHHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PELICHUM B IOBCEAHEBHOW KU3HU;

e OCBOEHME CHOCOOOB pEIIECHUS Pa3IUYHbIX 337a4 C SBHO 3aJIaHHOMU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKUX ITPOLIECCOB, UX BIIMSHMS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOAAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS U TMPOBEACHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OIIPEIENICHMS TOCTOBEPHOCTH ITOJIyYEHHOTO PE3yJIbTaTa;

e CO3/IaHHE YCIIOBHMM JJIS Pa3BUTHS YMEHMI MPOEKTHO-NUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yudenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 xnmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemplii B mporpamMMe 1O (U3MKE TMepedyeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYUTENb JI€JaeT BBIOOP
poBeleHUs] J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBHUYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

COJAEPXAHUE OBYUYEHUA
10 KJIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®dusnka — Hayka o mnpupone. HaydHble METOABI MO3HAHUSA OKPY’KAOILETO
mupa. Ponap 3KcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS IPUPOABL.
DKCnepuMeHT B (U3HKE.

MopnenupoBanue (puU3MYECKUX sIBICEHUW W TpoueccoB. HaydHbie rumoressl.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIbl NPUMEHUMOCTH (DU3UUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Pons m mecto ¢u3uku B (GOpMHPOBAHUM COBPEMEHHON HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIOACH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYHUKH.



Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUaJbHOW TOYKHM, MX IMPOEKIMU HAa OCU CHUCTEMBI KOOpIMHAT.
CroxeHune nepeMeIeHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHEWHOE JBIKeHUe. ['paduku
3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPE€HHUS, NYTH U NEPEMEIICHUS
MAaTEPUAIbHON TOUYKU OT BPEMEHHU.

CBoOogHOE nazicHue. Y CKOpeHUue CBOOOIHOTO MaICHUSI.

KpuBonnHeitHoe  BWKEeHUE. J[BUKEHHWE  MaTepUAIbHOW TOYKHA IO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEUHAS
ckopocth. [lepuon n yacrora oOpamieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHu4eckrue YCTpPOWCTBA U IMPAKTUYECKOE IIPUMEHEHHE: CIIUJIOMETD,
JIBUKEHHUE CHAPSJIOB, LICITHbIE U PEMEHHBIE IIEPEAAYU.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WLIKOCTPAUMSA KUHEMATHUUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AYyX€E U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnrogenue aBukeHUs Tena, OPOIIEHHOIO MOJ YIJOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJAeHHUS.

Hamnpagiienne cKopocTy Ipu ABUXKEHUH O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO IBHXKEHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOLIECHHUS MEXAY NYTSAMH, ITPOMIACHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne NBMKEHUS LIapUKa B BA3KOU JKUIKOCTH.

N3yuyenue ABMKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBeld  3akoH  HproToHA.
NuepryanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuina. [lpunnun cynepnosuuuu cui. Bropoit 3akoH HeroToHa
JUT MaTEPUAIIbHOM TOUKHU. TpeTnii 3aKkoH HprOTOHA 11719 MaTepUalIbHBIX TOYEK.



3akoH BcemupHoro taroreHus. Cuina Tsbxkectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl TpeHus (mokosi, CKoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tperne. Cuja TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuita conpoOTUBIIEHU NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[TocTynarenbHoE U BpalllaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPIOTO Tea.

MoMeEHT cuibl OTHOCHUTENBHO OCH BpameHus. llnedo cunel. YcnoBus
paBHOBECUSA TBEPAOIO TENA.

TexHuyeckre yCTpPOMCTBa M MPAKTUYECKOE MPUMEHEHUE: MOAIMIUITHUKH,
JIBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT JiehopMaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

VYcioBus paBHOBeCHUs TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuyenue aBuKeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTHA CHUJT YIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIiuH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJd, HWMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKonbl COXpaHEHUA 8 MEXAHUKE

Nmiynbc MaTepuaabHOM TOUYKHM (Te€la), CHUCTEMbl MaTEPHAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa cribl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi MarepuanbHOl Touku. Teopema 00 H3MEHEHUU
KUHETUYECKON SHEPTHM.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs yIIpyro
nepopMupoBaHHOM  TIpykuHBI.  [loTeHuManbHasT  JHEprus Tejda  BOJIM3HU
MTOBEPXHOCTH 3€MJIH.



[loTeHmanbHple U HENOTEHUUANbHblE  Cuibl.  CBs3b  pabOTHI
HEMOTECHIHAIBHBIX CUJI C U3MEHEHUEM MEXAaHMYECKOM JHEPrUHM CHCTEMBI TEIL
3aKOH COXpAHEHUSI MEXAaHUYECKON SHEPTUH.

VYupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
MPYKUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon moTeHIIMATBHON YHEPTUH B KHHETUYECKYIO U OOPATHO.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsI3u pabOThl CHIIBI C U3BMEHEHUEM MEXAHMYECKOW IHEPruu
TeJa Ha PUMEpE PACTSKEHMSI PE3UHOBOTO JKIyTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. uddysua. Xapakrtep IBUKEHUS U
B3aMMOJECUCTBUS YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemectBa. [locTosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nzMmepenue. [llkama Temmneparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpuHU HAeabHOro rasza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpellHEe KHWHETUYECKOM SHEpPruHM TEIUIOBOrO JBM)KEHHs vacTul rasa. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM T'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHrueckue yCTpPOMCTBA M MNPaKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJT OpTaHUYECKUX COECTMHEHUN.

OnbIThl 10 U PY3UN )KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.



OnbITHI, JTOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMMOJICUCTBHUS.

Monens, WuTIoCTpUpyoias Ipupoay AaBICHUS T'a3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HWJCANbHOIO rasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Omnpenenenne Macchl BO3Ayxa B KJIACCHOM KOMHATE Ha OCHOBE HM3MEPEHHIA
00BbEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3TyXa B HEMl.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMETPaMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3MeHeHus. KonnuecTBo TemioTsl U padota. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonruecTBo TEIIOTH NpH TEIIONEPEaAYE.

[Tonsitue 006 ammabatHoM mporecce. [lepBhiii 3aKOH TEPMOJMHAMUKHU.
[IpumMeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K Hu3ompoueccaMm. I'paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMmoauHamMuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mamuHbl.  [IpyHOUWNBI  JEWCTBHUS  TEIUIOBBIX — MAIIKH.
[IpeoOpazoBanusi »HEpPrUM B TEIUIOBBIX MaluHax. KoadduumueHt mnosne3noro
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT mMOe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJUIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEH »HEpruy Tejaa MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue 3Qupa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUICOJEMOHCTpALIHS).

M3meHeHne BHYTpEHHEN SHEPTUH (TeMIIEpaTypbl) TeIa U TeIUionepeiaye.

OnpIT 1m0 anauabaTHOMY pACHIMPEHHIO BO31yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopnenu napoBoil TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Azpecamuiwie cocmoanus eewjecmea. Pazosvie nepexoonl



[TapooOpa3oBanue u KoHjeHcauud. Mcnapenue u kumneHue. AOCONIOTHAs U
OTHOCHUTENIbHASL BJIAXXHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOMUSI CBOWCTB
kpuctamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. [lnaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUe TerI0Boro OagaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP M
IICUXPOMETP, KATOPUMETP, TEXHOJIOTMH IOIYYEHHS] COBPEMEHHBIX MATEPHUAJIOB, B
TOM YHUCJIE HAHOMATEpPUAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenwne npy moHMKEHHOM JTaBJIICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHusl 1 MJIaBlI€HUS KPUCTAIIIMYECKOTO BELIECTBA.

JleMOHCTpanus KpuCTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXaA.

Paznen 4. JiaekrpoauHamMuKa

Tema 1. Inekmpocmamuka

OnekTpu3auus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsnoB. [IpOBOIHMKM, OUANEKTPUKH W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHMS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbll AJIEKTPUYECKUH 3apsia.
Onextpuyeckoe mnose. Hampsok€HHOCTH  3yIeKTpuueckoro mojs. [IpuHuun
CYNEPHO3ULIUNA DIEKTPUYECKUX ITosier. JIMHUKM HaANpsyKEHHOCTH JIEKTPUYECKOTO
TIOJISL.

Pabora cun  anekrpocratudeckoro  mosist.  Ilorenuuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM M AUDJIEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
Jvanexrpruyeckas MpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYeCKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3IEKTPU30BAHHBIX TEJI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.



[IpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

JIMPIEKTPUKH B AJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  JJICKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXKIY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHUE. YIEIbHOE COMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapALICIBHOE, CMEIIAHHOE COCIMHEHNE MPOBOTHUKOB.

Pabora anmekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

ONEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE COIMPOTUBJIECHHWE HCTOYHHKA TOKA.
3akoH Oma 111 OJTHOM (3aMKHYTOM) 3JIeKTpruecKoi nenu. KopoTkoe 3ambIkaHue.

DJIEKTpOHHAsT  OPOBOAMMOCTH  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TemMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas 151 MpUMECHAas MIPOBOJIMMOCTD
NoJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUI TOK B  pacTBOpax M  pacIlaBax  JJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas: AUCCOUALNS. DIEKTPOIH3.

DJIeKTpUUeCKU TOK B Ta3zax. CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
pazpsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEPMETD,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJICKTPOHArpeBaTe/IbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIC TIPUOOPHI, TEPMOMETP COMPOTUBIICHNUS, BAKYYMHBINH JAHO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN TNO/, TabBaHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HAMIPSIKEHHUS.

3aBUCHUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJTOIIAU TIOTIEPEYHOr0 CEUYCHUSI U MaTepurala.

CwmelraHHoe COeIMHEHUE MPOBOIHUKOB.

[Ipsimoe wW3MepeHue »dIEeKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh COMPOTUBJICHUSI METAILJIOB OT TEMIIEPATYPHI.



[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJUMOCTb BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTD AHO/IA.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yyeHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIEKTPOABUKYILIEH CUJIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaOmronenue smexkTpoiusa.

MexnpeaMeTHble CBS3H

Nzyuenne xypca gusuku 6a3oBoro ypoBHsa B 10 kjmacce oCyIIecTBIsETCS ¢
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTE€MaTHKH,
OHOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumnores3a, (unyeckas BEIMYMHA, 3aKOH,
Teopusi, HaAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runepOoia, UX rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B XKUBOU mpupoje, nuddysus, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUBI TEIUIONEPEIayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B dKUBOU MPUPOJIC.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBAa, MOJISIpHAs Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEU H
ra3oB, JJIEKTPUUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs JHCCOLMALIMS,
rajibBaHHKa.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IABUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMIIUIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbCa B TEXHHUKE (pakeTa, BOJAOMET U JIPyTHE€), ABUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJYYEHUs] COBPEMEHHBIX MAaTEpHaJIOB, B TOM YKCJIE HAaHOMATEPUAJIOB, W
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,

KCEPOKC, CTPYUHBIN MIPUHTED, AJIEKTPOHArPEBATEIbHBIE npuodoPHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.
11 KJIACC

Paznen 4. JaekTpoauHaMuKa
Tema 3. Maznummnoe noje. INeKMpPOMAZHUMHAA UHOYKUUA



IlocTtosnHple  MarHuThl.  B3amMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bexktop MarHUTHOM HWHAYKUMH. [IpuHUOMO cCynepno3unuu
MarHUTHBIX MoJiek. JIMHMM MarHuTHOM MHAYKUWU. KapThHa JMHUA MarHUTHOMU
WHIYKIWAH NOJISI TOCTOSIHHBIX MAarHuTOB.

MarautHOe T1IOJ€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUOUAH
MAarHUTHOTO TOJISl JIJIMHHOTO MPSIMOTO MPOBOAHUMKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBue NpoOBOJHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOy/ib U HanpaByieHUE. JIBUKEeHHE 3apsyKEeHHOM YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaGoTa cuisl Jloperna.

SIBneHne HIEKTPOMArHUTHOM WHAYKUHMH. [IOTOK BEKTOpa MAarHUTHOM
MHAYKIAHW. OJIEKTPOABIXKYIAS CWIa WHAYKUAH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu apanes.

BuxpeBoe nsiekTpuyeckoe IMojie. DJCKTPOABWKYIIAS CHia WHAYKIHUM B
MIPOBOJAHUKE, IBMIKYILIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuio Jlenua.

NHayKTUBHOCTh.  fIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIas CHJIA
CaMOMHAYKIIH.

DHeprusi MArHUTHOTO MOJISI KaTYIIKK C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHudecknue yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThI, BJEKTPOMArHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUIl, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TTOJIS.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME PIIEKTPOMArHUTHON UHYKIMH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYILIECH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBeHME CAaMOMHIYKIIWH.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MarHUTa HA PAMKY C TOKOM.



HccnenoBanre sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.
Pa3nen 5. KoJsie0anus m BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHbLE KONEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUS.
["apmonnueckue xonebanus. I[lepuox, wactora, ammumryaa u (aza kojleOaHU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUUECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJCaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMArHUTHBIMU Konebanusimu. Dopmyna TomcoHa. 3akOoH CcOXpaHEHUS
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsX. BbIHYKEHHbIE MEXaHUYECKHE
koseOanus. Pezonanc. BeIHYK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

[lepemennpii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpanchopmarop. IIpousBoacTBo, nepenadya U NOTpeOICHUE AIEKTPUUECKON
HHEPrur. DKOJIOTHYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTporHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHudeckrue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKHUUN
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, IMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUI MasSTHUK).

Hab6nronenue 3aTyxarmux KojaeOaHuid.

HccnenoBanrie CBOMCTB BBIHY X ICHHBIX KOJICOAHU.

HaOmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuunorpaMmsl (3aBUCHMOCTH CUJIbI TOKA U HANPSHKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHc mpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpPa, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TIEpHUOJa MajbIX KOJIeOaHUH Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanre MEpEeMEHHOTO0 TOKa B LENMM U3 IOCJEI0BATEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 6OJIHbL



Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTtb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HUuTtepdepenius u iuppaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3YyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BekropoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakims,
uaTepdeperus. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHLMTBI paaUOCBSI3U U TeNEeBUACHUS. Painonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoOCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebiomeecs Ten0 Kak HCTOYHHK 3BYKA.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYJIOH H
YacTOTOM KOJIEeOaHUIA.

HccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpaX€HHUe,
pesioMJICHUE, MOJspu3alus, udpaKius, uHTephepeHITHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsmMonuHENHOE pacnpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpaxkenne cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n3oOpakeHUi B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yroJyl IOJHOIOo
BHYTPEHHETO OTPaKCHHUS.

Hucniepcust cBera. ClIoXKHBIN cocTaB 0eoro cBera. LIBer.

CobOuparorie ¥ pacceuBaroinyue JuH3bL. ToHkas suH3a. DOKycHOE
paccTosiHuE W ONTUYECKas cuila TOHKOM JuH3bl. [locTpoeHue nzoOpaxkeHuil B
coOuparoluX U paccenBarolux JuH3ax. Dopmynia TOHKOW JUH3BI. Y BEJIUYEHUE,
JlaBaeMO¢€ JINH30H.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.



BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHble HCTOYHUKH.
YcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakumst cBera. JlubpakumonHas pemeéTka. YCIoBUE HAOTIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuyeckue yCTpPOWCTBA M IIPAKTHMYECKOE IPUMEHEHWE: OYKH, JyIa,
doToammapar, NPOSKIIMOHHBINA amnmapaTr, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONTMHEWHOE paCIpPOCTPAHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckre mprudOpBHI.

[TonmHOE BHyTpeHHEE OTpakeHre. Mojellb CBETOBOIA.

HccnenoBanrie cBOMCTB M300paKeHU B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOona.

Hab6mronenune natepdepeHnm cBera.

HaOnronenune nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[TonyueHne cekTpa ¢ MOMOUIBIO MPU3MBI.

[TonyueHne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnrogenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamophsle pabomuwl

W3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBbHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHEUHUAIIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIBHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpallCHUE
JUTUHBI.

DHEPrusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruu (OTOHA C €r0 YaCTOTOM. DHEPTHs
U UMITYJbC (POTOHA.



OTtkpeiThe u uccieaopanue gorodddexra. OnbiTel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DiHmTeitHa st hoTodadpdexra. «KpacHas rpaHunar»

dbotoaddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTA.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Inanerapuas mopens aroma. [loctynatel bopa. M3myueHue W mOTIIOUIEHUE
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BousHoBEIE cBOlicTBa yacTull. Bosnbl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
Ty allu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHndeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJIbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JJIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHEeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

Habnronenue nmuHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoakTuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuo  cocTaBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3JIy4CHHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tornsl.

Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
u3NlydeHue. 3aKOH paIMOaKTUBHOTO pacraja.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cuibl. JledexT maccer sapa.



SlnepHple peakuuu. [leneHne u CUHTE3 AI€Ep.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoGiemMbl U TEPCHIEKTUBHI
AJIEPHON SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

OnemeHTapHble YacTUIbl. OTKPBITHE NO3UTPOHA.

Metobl HAOIIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO Pu3nyecKkoi KapTUHBI MUPA.

TexHuyeckne ycTpoucTBa U MPAKTUUECKOE MPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siaepHslif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YaCTHII.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanrie TpeKOB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znea 8. JiieMeHTBI ACTPOHOMHUH M ACTPOPU3MKH

Otanel pa3BuTHA acTpoHoMuu. [IpuknagHOEe 1 MEUPOBO33PEHYECKOE 3HAUYCHHE
ACTPOHOMHH.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeyHas cucrema.

Comnne. ConHeuHast akTUBHOCTh. McTtounuk sHeprum ComHila U 3BE3.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(HMarpaMma «CHEKTpaJbHBIM Ki1acc —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEIACTABICHUS O MPOUCXOXKACHUH W 3BOoIMU CoJIHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii I[lyte — nama T'amaktuka. Ilonoxenune u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeTtaranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUN I ONPENeNICHUs TMOJI0KEHNUS HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1st CeBEepHOro NOJyIIapus U IPKHUE 3BE3IbI.

HaoOmronenus B Teneckon JIlyHsl, miianet, Mieunoro Ilytu.

O0o0maromiee MOBTOPEHUE

Ponp ¢usuku wW acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAJIBHON M ATHYECKOU cepax MesaTeTbHOCTH YEIOBEKa, POJb M MECTO (PU3UKHU



U aCTPOHOMHUHM B COBPEMEHHON HAYyYHON KapTHUHE MHPA, POJb PU3NUECKON TeOpUHn
B (opMHUpOBaHMHM TMPEACTABICHUN O (PU3MUECKON KapTHHE MHpa, MECTO
(bU3UYECKOM KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O NPUPO/IE.

MexnpeaMeTHble CBS3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISCTCS C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMM MaTE€MaTHKH,
Ounonoruu, XMMHH, reorpadu U TEXHOJIOTHH.

Mescnpeomemuvie nonsmusi, CBS3aHHbICE C MU3YYEHHUEM METOJIOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TuUmoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAaHNE, MOJIEb, H3MEPCHHE.

Mamemamuxa: pemieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOCKIUH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK IOJ00MS TPEYTrOJbHHUKOB,
ompeiesIeHHe IUIOMIAIU TUIOCKUX (GUryp u o0bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW IpUpoOjJE, KoJjieOaTelbHbBIC
JIBUKECHHS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KHUBOM MPUPOAE, NECUCTBUEC
pajualuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKAsI CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALINYSCKOM PEIIETKHA, CHEKTPaTIbHBIMN
aHaJIN3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaad, TIE€HEpaTop IMEPEMEHHOro TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIMOHHAs II€Yb, pajap, PaAuONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEYHas Oarapes.

INNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
®U3NKE HA YPOBHE CPEIHEI'O OBHIEI'O OBPA30OBAHUS

OcBoenune yueOHOTO TpenMera «@Du3nMka» HAa YPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BbI YPOBEHB) JOJAKHO OOECIEUUTHh TOCTHUIKEHUE CIICTYIOUTUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.
JINYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yUeOHOro npeaMera «Pu3nKay T0KHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIEHHM, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO



ONbITA U OMNbITA ACATEIBHOCTU B IPOLIECCE peaan3alii OCHOBHBIX HaIlPaBJICHUI
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUJaOIIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIIBHOCTh B MHTEpPECAX TPAXKIAHCKOIO
o0IIecTBa, y4acTBOBATh B CAaMOYIIPABJICHUH B 00pa30BaTEILHON OpPTaHU3aIUH;

YMEHHUE B3aMMOJEHCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU HUJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCT (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
MpUCYIIEro (PU3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpEC K pa3iu4HbIM cdepaM MpodheCCUOHATBHOU NEATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOMN M TEXHUKOW, YMEHHE COBEPIIaTh OCOZHAHHBINA BHIOOP
Oynyie mpodeccuu 1 peaTu30BbhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTBH ¥ CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKN HA IPOTSHKCHUU BCEH JKU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHUSI:

c(hOpPMHPOBAHHOCTh JKOJIOTHUUECKONW KYJNbTYPhI, OCO3HAHHE TJIOOAIHHOTO
XapakKTepa KOJOTUUECKHUX MPOOIeMm;

TUIAHUPOBAHUE U OCYILIECTBICHUE JEVUCTBUU B OKPYKAIOUIEH Cpelle HA OCHOBE
3HAHHUA LEJIed YCTOWYUBOIO pa3BUTHUs YEJIOBEYECTBA;

pacCIIMPEHNE ONbITa AEATEIBHOCTH SKOJIOTUYECKOW HANpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;



7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JESITEIIbHOCTH, TOTOBHOCTH B IIPOIIECCE
u3ydeHus: (QU3MKA  OCYIIECTBISATH  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
NesATEeIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATDI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUS
Ba3oBnle Jjornyeckue a1eiicTBUA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEENATh 1N JACSITeNIbHOCTH, 3aJaBaTh MapaMmMeTpbl M KPUTEPUU HX
JIOCTHKEHUS,

BBISIBJIAIT  3aKOHOMEPHOCTHM W TMPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;

pa3pabarbiBaTh IUIAaH PEHICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a HWMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTePUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B IESITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCTIEACTBUHN JACITCIBHOCTH;

KOOPJIIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEabHOTO,
BUPTYAJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3zoBble ucciaeaoBarebCKue 1eCTBUA:

BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIFOUCBBIMH TOHATHIMH M METOJAMH
(bu3nYecKoil HayKH;

BJIAJICTh HaBBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOEKTHOM ESITEIbHOCTH
B o0yiactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJ/IOB pelIeHusl 3ajiady (U3MYECKOTO CONEpKaHUs, MPUMEHEHHUIO Pa3TUYHBIX
METO/IOB ITO3HAHMSI,

BJIAJCTh BHWIAMH JCATEIBHOCTH II0 IIOJYYCHUIO HOBOTO 3HAHUSA, €0
WHTEPIpPETAlUU, MPEOOpPa30OBaHUI0 M TPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUU YI€OHBIX MMPOCKTOB B 00J1aCTH (HU3HUKY;

BBISIBIIATH TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaXOAUTh apryMEHTHI JJI JIOKa3aTeIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIICHHSI;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHUS 3a7addl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;



CTaBUTb U (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

yMETb TEPEHOCUTh 3HaHUSA MO (HU3MKEe B MPAKTHUYECKYI0 001acTb
KU3HEIEATEIBHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIC UJICH, NIPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEILICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE aTbTePHATUBHBIC PELICHHUS.
Pabora ¢ nundopmanmeii:

BJIa/IETh HAaBBIKAMH TMOJIy4YeHHUsT MHPOpPMAIUU (PU3UUECKOTO COJIEp:KaHUs U3
VMCTOYHUKOB pAa3HBIX THUIIOB, CAMOCTOSATENIBHO OCYILECTBIIATh IIOMCK, aHaJu3,
CUCTEMATU3alMI0 U HHTEPIPETANI0 MHPOPMAIMU pPa3IMYHBIX BUIOB U (opm
IIPEJCTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3ALMOHHBIX
3aJa4 € COOJIIOJIGHHEM TpeOOBAHUN HSPrOHOMHUKH, TEXHUKM O€30MacHOCTH,
TUTHEHBI, PECypcocOEepexeHusi, IMpaBOBbIX M 3THUYECKHX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
y4€TOM Ha3zHayeHHs] THPOPMAIIUU U LIEJICBOM ayJUTOPUH, BBIOUPAst ONTUMAIbHYIO
(bopMy IIpeACTaBICHUS U BU3yaJIU3aLUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYUIECTBJIATH OOLIEHUE HA YPOKaxX (PU3HKU U BO BHEYPOUHOMU JAESATEINBHOCTH;

pacro3HaBaThb MPEANOCHUIKM  KOH(IMKTHBIX CHUTyallud M cMsr4artb
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHSI C MCIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOTO YJIeHA KOJIJIEKTUBA;

NMPUHAMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATH JICUCTBUA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenenartb pojid ¢ Y4YETOM MHEHHH Y4YaCTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOT0 YYAaCTHUKA KOMAaHJIbl B
001l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;



npejjaraTh HOBBIC TPOEKTHI, OICHWBATh HACH C TIO3UIIMH HOBH3HBHI,
OPUTHHAILHOCTH, MPAKTUYSCKON 3HAUNMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYCCKOE TIOBEJACHUE B Pa3IHUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.
PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JelCTBUS

Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATEIBHYIO JESATEILHOCTh B 00JIacTH
GU3NMKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSATEIILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUTaH BBITMOJIHEHUS MTPAKTUUYECKON pabOThI C y4ETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTECHUM;

JaBaTh OICHKY HOBBIM CHTYAIlHsIM;

pacIIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3pPYAHMIMH B 00JacTH
(U3UKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJbTYPHBI YPOBCHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KakK  OCO3HAHMSI
COBEpIIACMBIX JIEUCTBHA ¥ MBICTUTEIBHBIX TIPOIECCOB, WX pPE3yIbTaTOB W
OCHOBaHUI;

UCITIOJIB30BATh MPUEMBI PeIICKCUU ISl OLICHKU CUTYyallud, BEIOOpa BEPHOTO
pEIICHHSI;

YMETh OIICHWBATh PHUCKHM W CBOCBPEMEHHO MPUHUMATH PEHICHUS 10 HX
CHUKECHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TIPU aHAU3E€ PE3yJbTaTOB
NeSATEeTLHOCTH;

PUHUMATh ce0s, TOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTryMEHTBI APYTMX TIPH aHAJM3e pPe3yIbTaTOB
NeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce noCTWKEHUS JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS TPOTPaMMBbI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS HMOIIMOHAITbHBIH WUHTEIJICKT, TIPEATOJIarafo A
c(OPMUPOBAHHOCTD:



CaMOCO3HaHMsl, BKJIIOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOILIMOHATILHOE
COCTOSIHUE, BUJECTh HANPABIICHUS PA3BUTHSA COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE HNPUHHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIOBEJECHHE, CIOCOOHOCTh aJalTUPOBAThC K
HMOIIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIIFOYAIOIIEH CTPEMIICHUE K JTOCTHKECHUIO LIENIH U
yCIexy, ONTUMH3M, WHUIIMATUBHOCTb, YMEHUE JEHCTBOBATh MCXOJd U3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHATIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUU OOUICHUS, CIHOCOOHOCTh K
COYYBCTBHIO U COIIEPEIKUBAHUIO;

COI[MAJILHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C APYTUMHU JIFOJIbMU, 3a00TUTHCSI, MPOSBIISITH UHTEPEC U pa3peiiaTb KOHPIUKTHI.

HNPEIMETHBIE PE3YJIBTATHBI

K koniy oOyuenuss B 10 kjacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOICH;

VUYUTBIBATh TPAHUIBI TPUMEHEHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIMaIbHAs CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3aaay;

pacrno3HaBath (U3UYECKHUE SBJICHUS (MPOLIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIPHO-KUHETUYECKOM TEOpUHM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TajeHue TeJ, JBWKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3auMoOJIelcTBUE Tel, nuddy3us, OPOYHOBCKOE JIBHXKEHUE, CTPOEHUE KUIKOCTEN
U TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJT MPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, UCIAPEHHE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AlUs, KUIICHUE,
BJIYKHOCTh BO3/lyXa, OBBIIICHUE JTABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaXx,
ANEKTpU3aLus TEJl, B3aUMOJEHCTBHUE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKEHHUE, HCIOJB3Yys (U3UYECKHE BEJIWYHHBI:
KOOpJIMHATa, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CuJa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MexaHWYecKas MOIIHOCTh; TPU OMUCAHUM TPABUIBLHO TPAKTOBATH
(bu3MYeCKUl CMBICI MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYEHUS W €JIMHUIIBI,



HaxXoJuTh (OPMYJIbl, CBA3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEIUUYHHY C JIPYTUMU
BEJMYMHAMU;

OMKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOICTBA TN U TEIJIOBBIC SBJICHMUS,
UCTIONIB3Ysl (M3UYECKHME BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi PHEPrus XaOTUYECKOTO JBIKCHUSI MOJICKYJ, CpeAHEKBapaTUIHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIIOThI, BHYTPEHHS HHEprusi, pabora rasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBHUS TEIUIOBOTO JBHUTaTelsl; NpH ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTIOJIB3YEMBIX BEIWYWH, WX
o0O3HAaUeHWUsS W EAWHUIIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIONINE JaHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OMUCHIBATh U3YYEHHBIE ANEKTPUUECKUE CBOKCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUIN 3apsi,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTECHIUAJIOB,;
MpU OINUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOIb3YEeMbIX
BEJIMYMH, MX OOO3HAUCHMS] W EJIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYI0 (PU3UYECKYIO BEJIUYHUHY C APYTUMH BEIMUYUHAMY,

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonst HeloToHa,
3aKOH COXPaHEHUSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNIN CYNEPHO3ULUA CHJI, HPUHIUI PABHOINPABUS HHEPIUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYI0 TEOPHI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHENH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasjinyarh CJIOBECHYIO
(bOpMYITHMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIIBI  JEHCTBUS  MAIllMH, NOpUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inuarh YCJIOBUS WX O€30MacCHOTO HCIIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCMOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHU, MpPH 3TOM
dbopmynupoBath TpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
(GbopMyIHpPOBaTH BHIBOIBI,

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPaATh ONTUMAJIBHBIA CIIOCOO0 M3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3WYECKUMHU  BEJIMYMHAMU  C
HCIIOJIB30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,



(ukcHpoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTU (DU3MYECKUX BEIMYUH B
BUJI€ TaOnMIl U TpauKoOB, AeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BAHNUS;

co0ro1aTh MnpaBuia 0€30MacHOTO TpyJa MpHU IPOBEICHUM UCCIECJOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JIESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M JIaOOpaTOPHOTO
000py10BaHUS;

pemarh pacu€THblE 3aJa4d C SBHO 3aJaHHOW (DU3MUECKOH MOJIENbIo,
UCTIONB3YS (PU3MUECKHUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a/1a4U
BbIOMpaTh (PU3UYECKYI0O MOJEIb, BBIACIATH (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOUMbIe NIl €€ pEeIIeHHUs, MPOBOJUTH PAcU€Thl M OLIEHHWBATH PEATbHOCTH
HOJy4YEHHOTr0 3HaueHus1 (PU3NUECKON BEINUNHBI;

pelaTh Ka4eCTBEHHBIC 3a/1a4M: BBICTPAUBATh JIOTHYECKU HEIIPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONMOPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyecKue sBICHUS;

UCIONB30BaTh  MPU  pPELIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIE
MH(GOPMAILMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJISIPHOM MH(pOpMAIUH, TOJTYyYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOIyYaeMyr0 HH(OpMaLHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH NpH OOpaIlleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B TIpynme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAaHUPOBATh PadOTy TPYNIbl, PAUUMOHAIBHO pacCHpelensiTh OOS3aHHOCTU U
IJJAHUPOBATH JEATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.

K xonmy oOyuyenuss B 11 kijacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YYAIOUTNXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TNPAKTUYECKOU NEATENBHOCTH JIFOAEH, LEIOCTHOCTh M EIUHCTBO
(bu3MYeCcKOo KapTUHBI MUDA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS HW3YUYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN JJIEKTPUYECKUH 3apsif, JIyd CBETA, TOYECUYHBIM UCTOYHUK CBETA, sIACpHas
MOJIeJIb aTOMa, HYKJIOHHAash MOJENIb aTOMHOTO sipa MpH PEIIeHUH (PU3NYECKUX
3az1ady;



pacro3HaBaTh (pu3nuecKue siBICHUS (IIPOIECChI) U OOBSICHATh UX HA OCHOBE
3aKOHOB 3JICKTPOJAMHAMUKU U KBAHTOBOW (PM3UKHU: JICKTPUUECKAsT MPOBOAMMOCTbD,
TEIIOBOE, CBETOBOC, XUMHUECKOE, MAarHUTHOE JICHCTBHS TOKAa, B3aWMOJICHCTBHE
MarHuTOB, OJJICKTPOMAarHUTHAs WHIYKIUSA, JCWCTBHE MArHUTHOTO TIONSA Ha
IIPOBOJHUK C TOKOM H JIBIDKYIIUHCS 3apsjl, 3JICKTPOMAarHUTHBIC KOJCOaHUS U
BOJIHBI, TMPSAMOJHHEHHOE pPACIpPOCTPAHCHHUE CBETa, OTPaXXCHUE, IPEIOMIICHHE,
uHTepdepeHIysi, TUGpakius W MOJApHU3alMsS CBETa, JUCICPCUS CBETa,
doTornexrpuaeckuii 3GdexT (hoTtodddekT), cCBeTOBOE NaBiieHNne, BOZHUKHOBCHHE
JMHEHYATOro CIIeKTpa aToMa BOJOPOJa, eCTECTBEHHas M HMCKYCCTBEHHAs

pPaaAnOaAKTUBHOCTD,
OIIMCBIBATb H3YYCHHBLIC CBOMCTBA BCIICCTBA (Z)JIGKTpI/I‘-IGCKI/Ie, MAarduTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IIPpOBOAUMOCTD Pa3INYHBIX cpez[) )51

AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), UCMONB3Ysl (PU3NUYECKHUE BEJIUYMHBIL:
ANEKTPUYECKUN 3apsii, CHJIA TOKA, DJICKTPUUYECKOE HAIpPSKEHUE, BIEKTPUUYECKOE
COTNPOTHUBRJICHUE, PA3HOCTh MOTEHIIMAJIOB, JJEKTPOJBIDKYIIAs CHJIa, padoTa TOKa,
WHOYKIMST MarHuTHOrO TMoJisg, cuja Ammnepa, cuia JlopeHia, MHAYKTUBHOCTD
KaTYIIKW, SHEPTUS DJICKTPUYECKOI0O M MAarHUTHOTO IIOJICH, MEPUOJI U YacToTa
KoJieOaHU B KoJeOaTEeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOsIHUE U
ONTHYECKasl CHJIa JIMH3BI, MPH OINHCAHWHM IPAaBUIHLHO TPAKTOBATh (HU3UUCCKHI
CMBICI HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAYCHUS M CIAUHUIIBI, YyKa3bIBaTh
dbopMyIibl, CBSI3bIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMUYNHAMM;

ONUCHIBATh H3YYECHHBIC KBAHTOBBIC SIBIICHUS W MPOILECCHI, HCMOJIb3Ys
(bU3NYeCKUe BEITUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M
JacTOTa CBETA, SHEPTUs M UMMYJIbC (POTOHA, IIEPHO]T TIOJIypaciaja, SHEPrus CBI3U
aTOMHBIX SiZIep, NPU OMUCAHUM TPABUWIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIIOJB3YEMbIX BEJIMYUH, MX OO0O3HAYCHUS] U €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JTAHHYK (U3UYCCKYIO BEIMYMHY C JAPYTHMH BEJIIMYUHAMH,
BBIYUCIISATH 3HAUCHHE (DU3NUCCKON BETUYNHBI;

aHAM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI M TPUHLIMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapaJlIeIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jkoyma—JIeHma, 3aKOH BJIEKTPOMArHUTHOM
VHIYKIWH, 3aKOH NPSIMOJIMHEMHOTO PAaCIpOCTPAHEHUs CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa g Gortorddexra,
3aKOH COXPAHEHMUS JHEPrUM, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsA/a, 3aKOH COXPAHEHHMS MACCOBOTO YHCIA, MOCTyJaThl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY



3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTIPEIENISTh HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO IOJIsI TPOBOHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh U OIHKCHIBaTh H300paKEHUE, CO37aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUUH: IPH 3TOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEUIOKEHHOT0 OOOpYIOBaHUsS, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTh BHIBO/IBI,

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU MOTPEIIHOCTEN N3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpsIMBIX M3MEPEHMI: MpU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBATh
pe3ysbTaThl MOJIYYEHHOM 3aBUCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIUIl U
rpauKoOB, AENaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIEeOBATEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SBHO 3aJaHHON (PU3MYECKON MOJENbIo,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIyYeHHOTO 3HAUeHUS (PU3HMYECKOUN BEJIMYUHBI,

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHWH  ydyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUN
Y TIPECTABJICHUS YYEOHOW M HAay4YHO-TIOMYJISIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyi0 HH(OPMAITHIO;

OOBSCHATh TPHUHIUIBI JCHCTBUS MAIIWMH, NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBHS MX O€30MaCHOr0 MCMOJIb30BAHMS B MOBCEIHEBHOU
KU3HU;



NPUBOJUTH IPUMEPHI BKJIa/la POCCHMCKUX U 3apyOek HBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHME IPOLECCOB OKPYXKAIOIIEro MHUPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHWS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPaMU U TEXHUYECKUMU
YCTPONCTBAMH, Ul COXPAHEHUS 3JJ0POBbS U COOJIOACHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPY’KaIOLIeH cpene;

paboTaThb B Tpymdme C BBHIMOIHEHUEM pPA3JIUYHBIX COIHUANBHBIX pPOJCH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLIEHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE PAaCCMaTPUBAEMON IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa 1 METOAbl HAYYHOI'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kimematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnoreka [JOK

da3oBbIe Mepexoabl

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



https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Pasnen 4. JIEKTPOANHAMUKA
bu6mmoreka [JOK
41 IIeKTpOCTATHI 10 1 1 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B bubnnoreka [HOK
4.2 12 1 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3iaesioB U TeM undpoBbIe
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
MaruauTtHoe nosie. DIeKTpOMarHuTHAs bubnnorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHu4ecKHe U AIEKTPOMAarHuTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
99 MexaHn4YecKne U dJIEKTPOMArHUTHBIC 5 1 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
2.3 Onrtuka 10 3 bubmuorexa [JOK
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Uroro no pazgeny

24

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

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cielIMaIBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTUKHU 6 htts://m.edsoo.ru/7fA1c97c
bubmuorexa [JOK
42 Crpoetne atoma 4 https://m.edso0.ru/7f41c97¢c
bubmuorexa [JOK
43 ATOMHOC 52p0 > https://m.edso0.ru/7f41c97¢c
Hroro no pazgeny 15
Pa3znen 5. 9JIEMEHTbI ACTPOHOMUHU U ACTPO®PU3UKU
bu6mmoreka [IOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 1 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3znen 6. OBOBHIAIOHIEE TIOBTOPEHUE
bubmuorexa [JOK
61 Obobuaromee nosropente 4 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
No JlaTa nudpoBbie
Tema ypoxka Kontpoabubie IlpakTuyeckue op
n/n Bcero H3y4YeHUs  oOpa3oBaTebHbIE
padoThI padoTshI
pecypchl
®u3uka — Hayka o npupoze. Hayuneie
1 METO/IbI TTIO3HAHUS OKPYKAIOIIETO 1 01.09.25 bubmorexa LHOK
g pyaron R https://m.edsoo.ru/ff0c32e2
MUpa
Ponb u mecTo pusuku B
dbopMHUPOBaHUH COBPEMEHHOM bubnnoreka [JOK
2 . 1 05.09.25
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUIECKOHN JCITeILHOCTH JIFOIeH
MexaHnueckoe IBUKEHHE.
OTHOCHUTENBHOCTh MEXAaHUYECKOTO bubmuorexa [JOK
3 1 08.09.25
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMEpHOE NpAMONMHEWHOE 1 12.09.25 bubnuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 15.09.25 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBobogHoe majieHne. Y CKopeHue 1 19.09.25 bubnmoreka [JOK
CcBOOOIHOTO MANEHUS T https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe TBHKEHHE.
7 I[I;I/I)KCHI/IC Mare I[I/IaJIL,HOI?I TOYKH TI0 1 22.09.25 bubmoreia HOK
P o https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [Ipunuun otHOocuTeNnbHOCTHU ["anunes. 1 26.09.25 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

bu6mmoreka [IOK

.B i 29.09.2

o CYNEPHOSHITN CHL. BTOPOH ?aKOH 9.09.25 https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuaibHOU TOYKU

10 Tperuu 3akon HeroToHa niis 03.10.25 bubnnoreka HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TshxecTH. [lepBas kocMuueckas 06.10.25 bubmmorexa LOK

P o https://m.edso0.ru/ff0c3d00
CKOPOCTh
. I'yka. B

12 Cwuita ynpyroctu. 3akoH ['yka. Bec 10.10.25 bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuia cin OTI/IBJIequ:I HLI )31 BI/IE(GHI/II/I 13.10.25 bubmmorexa [JOK

P pua o https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. 171025 bu6nmoreka [JOK
MowmeHT cuitbl. [Tnedo cuitbl. YcnoBus o https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUabHON TOUYKH,

CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK. bubnnorexka [JOK

15 20.10.25
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE TBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON 94,1025 bubnnorexka [JOK
touku. Teopema 00 U3MEHECHUU o https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. 03.11.25 bubnnorexka [JOK
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[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHOU MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

[TorennmansHble ¥ HENOTEHIIMATIbHbIC
cuitbl. CBsA3b paboThI
HETIOTEHIMAIBHBIX CHJI C U3MCHEHHEM
MEXaHUYECKOW YHEPTUH CHCTEMBI TEll.
3aKOH COXpaHEHUs1 MEXaHUUECKOW
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

KonTponbHas padbora no teme

«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

07.11.25

10.11.25

14.11.25

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

17.11.25

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlectBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp

21.11.25

24.11.25

28.11.25



https://m.edsoo.ru/ff0c461a
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Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

2 1.12.2
> ypaBHenue MKT 0 > https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
26 05.12.25
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI 08.12.25
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY 121295
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
29 15.12.25
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOIMHAMUYECKOU CUCTEMBI U
crocoOn! e€ m3mMeHenus. KoanuectBo bu6nmoreka [JOK
30 19.12.25
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bu6nmoreka [JOK
1 B 22.12.2
3 HARL TeRRonIepenatn ° https://m.edsoo.ru/ff0c5c36
Y ienbHas TEIIOEMKOCTD BEILIECTBA.
32 KonudecTBo TEMI0THI Mpu 26.12.25 bubmorexa HOK
p . o https://m.edsoo.ru/ff0c5c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
[IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
33 12.01.26
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpaTuMocTh IpoIieccoB B 16.01.26 bubmmoreka [JOK
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npupoje. Bropoi 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIlHHBI 19.01.26 https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI 23.01.26
37 DKOJOTUYECKHE MPOOTEMBI 96.01.26
TEIUIOHEPTETHKU
O6o6maromuit ypok «MomnekynsipHas bubmuorexa [JOK
38 30.01.26
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo0.ru/ff0c6938
KonTponbhas pabota no Teme Eub 10K
nOJINOTEeKA
39 «Monexynspnas pusuka. OCHOBBI 02.02.26 https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. 06.02.26 bubnnorexa [HOK
Vcnapenue u KUIICHUE R https://m.edsoo.ru/ffoc63b6
AOCOIOTHAs U OTHOCUTEIIbHAS B LOK
. noIMoTeKa
41 BIIQXKHOCTH BO3/yxa. HackimeHHbIi 09.02.26 https://m.edsoo.ru/FOc64d8
nap
TBeépnoe teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS 13.02.26 bubnuoreka [IOK
CBOMCTB KpHCTawIoB. JKuakue R https://m.edsoo.ru/ffoc65f0
KkpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VnenbHas TenioTa MaaBiIeHUs 16.02.26 bubmmorexa [OK
A ' o https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 VYpaBHeHUe TeroBoro 6aganca 20.02.26 https://m.edsoo.ru/Ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUN 93.02.26 bubnmuotexa [JOK

3apsn. [IBa BUa SIEKTPUYIECKUX

https://m.edsoo.ru/ffOc6bcc
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https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

bu6mmoreka [IOK
46 MOJIYTIPOBOJJHUKU. 3aKOH COXPaHEHMUSI 27.02.26 https://m.edsoo.ru/Ffocebee
AIEKTPUUECKOTO 3apsia
B3anmoneuncTBue 3aps10B. 3aKOH BuG 1OK
- . noIMoTeKa
47 Kynona. To4euHBIN 2JIEKTPUICCKUN 02.03.26 https://m.edsoo.ru/ff0c6ced
3apsiy
Hanpsx€HHOCTh 3EeKTPUYECKOTOo
nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
48 . 06.03.26
SJIEKTPUYECKUX ToJen. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro Eu6 1IOK
nOJINOTEeKA
49 otst. Ilorenuman. PasHocts 09.03.26 https://m.edsoo.ru/FOc600
MOTEHIINAJIOB
[TpOBOTHUKY U TUIJICKTPUKH B
50 anpeKT I(l)CTaTI/I‘IGI([JKOM noljw 13.03.26 bubmmorexa [TOK
P ' R https://m.edsoo.ru/ff0c7018
JlnanekTpudeckasl pOHUIIAEMOCTh
. bubmuorexa [JOK
1 .K 16.03.2
5 OnekrpoéMkocTs. Kormencatop 6.03.26 https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO Eub 1OK
nOIMoTeKa
2 . 20.03.2
5 KOHJICHCATOpa. DHEPTHs 3apPsHKEHHOTO 0.03.26 httos://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 Ha6opaTE)pHa${ pabora "I/I3Mepeime 93.03.26
AIIEKTPOEMKOCTH KOHCHCATOpa
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO 97 03.26

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

06.04.26

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne cMEIIaHHOTO COCTUHECHHUS
PE3UCTOPOBY

0.5

10.04.26

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«M3mepenne D/1C ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

PesepsHslil ypok. KonTponbHast
pabota o Teme "DnekTpoanHamuka' /
Bcepoccuiickas npoBepouHast paboTa
O06o0maromuii ypok
«QnexTpoanHamukay / Becepoccuiickas
npoBepoyHas paboTta

0.5

13.04.26

17.04.26

20.04.26

24.04.26

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPBIX
METAJIJIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS] METAJIJIOB OT
teMiiepaTypbl. CBepXIIPOBOIUMOCTh

27.04.26



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTPUUECKUH TOK B BaKyyMe.

62 . 1 01.05.26
CBoucTBa AJIEKTPOHHBIX ITYYKOB
[omynpoBoAHUKH, KX COOCTBEHHAS U
IpUMeECHask MpoBOAUMOCTh. CBOMCTBA bubnuoreka [IOK

63 1 04.05.26
p—~n-nepexona. I1osynpoBoIHUKOBEIE https://m.edsoo.ru/ffOc84ae
puOOpEI
DJIEKTPUUYECKUI TOK B paCTBOpax U

64 paciiaBax 3JIeKTPOJIUTOB. 1 08.05.26 bubnnoreka [JOK
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DNEKTPUYECKUH TOK B Ta3ax.

65 CaMoCTOSTETbHBIH I/{ 1 11.05.26 bubmuorexa [JOK
HECaMOCTOSTENIbHBIN pa3psl. MoHus. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexTpudeckrue Npudopsl U

66 YCTPOMCTBA U UX MPAKTUYECKOE 1 15.05.26 bubnmnorexa [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH
KonrponbHas pabora no reme

67 «3JIeI<TpOCTaT1:1Ka. ITocTosiHHBIM 1 18.05.26 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

68 PesepBHelil ypok. O600amui ypok 1 99 05.26 bubmmoreka [JOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl

[TocTosiHHBIC MATHUTHI ¥ UX
B3auMoO/iecTBUE. MarHUTHOE MoJIE. bubmuoreka [IOK

1 . 1 01.09.25
Bekrop marHuTHOM MHAYKUMU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON WHTYKITUU
MaruauTtHoe 1nose NpoBOJHUKA C
TokoM. OnbIT Dpcrena. bubnuoreka [IOK

2 . 1 05.09.25
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas pabora «3yueHue bubmuorteka [IOK

3 1 1 08.09.25
MAarHUTHOTO IOJIsI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MIPOBOJIHUK C TOKOM. Cuita Amriiepa.
JlaboparopHas paboTa

4 paTtopHas p 0 1 1 12.09.95 bubnuoreka [{OK
«HccnenoBanue aeMcTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)
JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBIKYIIYIOCS 3apSKEHHYIO YaCTHILY. 1 15.09.25 bubmmnoreka [JOK
Cuna Jlopenna. Pabora cuibl T https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpoMarHuTHast UHAYKIus. [ToTok

6 BEKTOpa MarHUTHOM MHAYKIuu. IC 1 19.09.25

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykuuu Papanes

10

JlaGopaTopHnas pabota
«HccnenoBanue sIBJICHUS
AJIEKTPOMATHUTHOU WHIYKITHH

NHnykTuBHOCTD. SIBIICHUE
camouHaykiuu. IJ1C caMOMHAYKIWH.
DHeprusi MarHuTHOTO TOJIS KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

TexHuueckue ycTpoicTBa u ux
NPUMEHEHHUE: TTOCTOSTHHBIE MAarHUTHhI,
3JIEKTPOMArHUTHI, SJIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHIL],
WHIYKIIMOHHAs ME€Yb

O6o6maromuii ypok «MarauTHoe
noJe. DNEeKTPOMarHuTHAs HHAYKITUS»

22.09.25

26.09.25

29.09.25

03.10.25

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padbora no teme
«MaruuTtHoOe 1noe.
ONEeKTpOMarHUTHAs MHIYKLUS»

06.10.25

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKHE
kosneOaHus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

10.10.25

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepuo/ia MajbIX KojieOaHui Tpy3a Ha
HUTH OT JJIMHBI HUTH XU MaCChI I'py3a»

13.10.25

14

Koneb6arenbapid kKoHTYp. CBOOOHBIC

17.10.25

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
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

SJICKTPOMArduTHBIC KoJieOaHus B
nacaJIbHOM KoJie0aTeIbHOM KOHTYpC€.
AmnHanorus MCXKIAY MCXaHUYCCKUMHU U
OJICKTPOMariMTHbIMHU KoJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeTbHOM KOHTYpE

20.10.25

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusIX. BeIHYKICHHBIC
MeXaHH4eCcKHe Kojiebanus. Pe3oHanc.
BrIHyKIeHHBIC JIEKTPOMATrHUTHBIC
KoJieOaHus

24.10.25

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennbin Tok. CUHYCOUJAIBHBIN
MEpPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICUCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIpsKEHUs

03.11.25

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancdopmarop. [IponssoscTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

YCTpOUCTBO U MPAKTUUECKOE
MIPUMEHEHHNE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, TUHHUMI
3JeKTponeperay

DKOJIOTUYECKUE PUCKHU TTPH
MIPOU3BOACTBE JIEKTPOIHEPTUH.
Kynberypa ncnonb3oBanus
3JIEKTPOIHEPTUU B MOBCEHEBHOU
KU3HU

07.11.25

10.11.25

14.11.25

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHnnyeckue BOJHBI, YCIOBHS
pactpoctpanenus. [lepuoa. Ckopoctb

bubnunoreka LIOK

21 17.11.25
pacnpocTpaHEHHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunblie U MPOIOJILHBIE BOJTHBI
99 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTH 911125 bubmmoreka [JOK
3Byka. Beicora Tona. TemOp 3Byka o https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX By 10K
. noInoTeKa
23 CBOWCTBA M CKOpocTh. [1Ikana 24.11.25 https://m.edsoo.ru/ffoccfed
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 TeneBuieHus. Pa3Burue cpencTs 28.11.25
cBs3u. Paguonoxarms
o5 KonTponbhas pabota «Konebanus u 01.12.95 bubmmoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacIpOCTpPaHEHHE
26 CBI;Ta B OJIHOPO HIZ)ﬁ cpe zp 05.12.25 bubmorexa HOK
opol peste. o https://m.eds00.ru/ff0cd350
Toveunslit ncTouHUK cBeTa. JIyd cBera
OTtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [locTpoerne n300pakeHUH B 08.12.25 bubmmorexa LIOK
' P P o https://m.edsoo.ru/ff0cd4e0
TUTOCKOM 3€pKalie
[Tpenomnenue ceera. [losnHoe
78 BHYTpeHHee oTpakeHue. [IpenenbHbn 121295 bubmuorexa [JOK
YTOJI IIOJTHOT'O BHYTPEHHETO o https://m.edsoo.ru/ffOcd7{6
OTpaKeHUS
JlaGopatopHas pabora «3mepenue bu6muoreka [JOK
29 15.12.25
[0Ka3aTelis NPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoenne n3obpaxkeHuii B 19.12.25 bubnuotexa [JOK

nuH3e. Popmysia TOHKOU JIMH3HI.

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cca54
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
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

VYBenuueHue JIUH3bI

JlaGopaTopHnas pabota

31 «HccnenoBanue CBOMCTB 22.12.25
U300paXKEHUH B TUH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
39 Oenoro cBera. LlBert. JJaboparopHas 96.12.25
pabora «Habmoaenne nucrnepcuu
CBETa»
Wntepdepennus crera. Audpakius bubmmoreka [JOK
33 N 12.01.26
cBeta. JludpakunoHHas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. 16.01.26 Bbu6mmoteka [JOK
ITonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckuie NpudbOpsI U YCTPOICTBA U 19.01.26
YCIIOBUS MX O€30MaCHOTO IPUMEHEHUS
['paHuUIBI TPUMEHUMOCTH
KJIaccu4yecKou MexaHuku. [locTynarsl bubnmnoreka [HOK
36 . 23.01.26
CIIELIMATIbHOU TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIBHOCTH
OTHOCHUTEITHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqneHne BpeMEHH U COKpaIleHUEe 26.01.26 bubnmorexa IOK
P P R https://m.edsoo.ru/ffOcfad2
JUTUHBI
OHeprusi U UMITYJIbC PEISITUBUCTCKON
38 yacTunbl. CBSI3b MACCHI C DHEPTHUEHN U 30.01.26 bubmmorexa TIOK
' P o https://m.edsoo.ru/ffOcfc68
UMITYyIBCOM. DHEPTHUS MTOKOS
KonTtponbnas pabora «OnrTuka. BuG 10K
nOIMoTeKa
39 o i 2.02.2
CHOBBI CHCHHATLHON TCOPHH 02.02.26 https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITEHOCTH)
40 ®otonbl. opmyna [1nanka. DHeprus 06.02.26 bu6nunorexa LIOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

¥ UMITYJIBC (pOTOHA

https://m.edsoo.ru/ffOcfel6

OTKpBITI/IC 1 UCCIICOOBAHUC

bub6nmmoreka [IOK
41 doroaddexra. Onbiter A. T 09.02.26 https://m.edsoo.ru/ffoctfca
CroneroBa
3akonbl pororpdexra. YpaBHeHHE
- - bub6nmmoreka [IOK
42 OwHmrerHa 111 hoTodddekra. 13.02.26 https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddexra
Hasnenue cera. OnwiThl I1. H. Bu6 LIOK
5 noIMoTEKA
43 JleOeneBa. XMMUYECKOE IEMCTBUE 16.02.26 https://m.edsoo.ru/F0d04a6
CBeTa
TexHuueckue yCcTpoucTBa U
42 MPAKTUIECKOE TIPUMEHEHUE! 90.02.26
dboTo31eMEHT, GOTOIATUHK,
COJIHEUHas1 baTapesi, CBETOIUO/
45 Pemenne 3a1a4 1mo Teme «DJIEMEHTHI 93.02.26 bu6nmorexa LIOK
KBAHTOBOM OITHKN» o https://m.edso0o.ru/ff0d0302
Mogaens atoma ToMcona. ONBITHI Bub 10K
nOIMOTEKA
46 Pesepdopna no paccessHUIO 0-4aCTHUIL. 27.02.26 https://m.edsoo.ru/ffod091a
ILtanerapnast Moaenp aToMa
bu6nmnorexa LIOK
47 Hoctynatst bopa 02.03.26 https://m.edsoo.ru/ffodOafa
H3nydeHue u moriomieHre GoOTOHOB
48 I I/I};[qe exojie aTOMallJl co H(()I;o OBHS 06.03.26 bubmorexa [JOK
pH Tepexolt . a P T https://m.edsoo.ru/ff0d0afa
SHEpPruM Ha Apyroil. Buabl ciekTpoB
BonnoBrie cBOMCTBa YacTul. BoIHEI
49 ne bpouns. KopnyckynsipHo- 09.03.26 bu6muoreka [JOK

BOJIHOBOU AyaJiu3M. CroHTaHHOE U
BBIHYKJICHHOC U3JIYUCHUC

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI

Pesepdopaa no onpeneneHuio cocrapa

PaadrOaAKTUBHOI'O U3TYUCHUSA

13.03.26

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

o1

CaovictBa anbda-, 6era-, ramma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

16.03.26

52

OTKpBITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DONEKTPOHHBIM U NO3UTPOHHBIN OeTa-
pacnan. I'aMma-nu3nydyenue

20.03.26

bubnuoreka [{OK
https://m.edso0.ru/ff0d1162

53

3Hepr1/m CBs31 HYKJIOHOB B A1pC.

SInepHsle peakuuu. S nepHbIN peakTop.

[IpoGnemsl, nepcneKTUBSI,
IKOJIOTHYECKUE ACTIEKTHI SACPHON
DHEPTEeTUKU

23.03.26

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

54

DneMeHTapHble YacTullbl. OTKpBITHE
no3uTpoHa. MeTo el HaOIIOIeHUS U
pETUCTpALIK IEMEHTAPHBIX YACTHIL.
Kpyrusii cron «®yHaaMeHTaIbHbIE
B3anMOJIeHCTBHA. EMMHCTBO
bu3NYECKON KapTUHBI MUPa»

27.03.26

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

OTanbl pa3BUTUS ACTPOHOMUH.
[TpuknagHOe 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTpOHOMHH. Bun
3B€3aHOrO Heba. Co3Be3ausl, spKue
3BE3/bI, INIAHETHI, UX BUIMMOE
nBxeHue. CollHeyHasi cucteMa

06.04.26

56

Counnne. ConHeuHast akTUBHOCTD.

10.04.26



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Wcrounuk sHeprun CosHua U 3BE311

S7

3BE3b1, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
MOCJIEA0BATEIbHOCTH. BHyTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOKICHUHU U
sBostronny CoJIHIA U 3BE3T

13.04.26

58

Muneunsd [1yte — Hama ['anakTuxa.
[Tonoxenue u aBmxenue CosHua B
lNamakTtuke. ['anaktuku. YepHble AbIPHI
B sAJIpax rajJakTHK

17.04.26

59

60

Bceenennas. Pas0Oeranue rajakThk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznyueHue.
MerarajgakTuka

HepemeHHLIe HpO6HeMH ACTPOHOMUHU

20.04.26

24.04.26

61

KontponbHas padoTa «251€MEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

27.04.26

62

O6o0matomuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIUAILHON U
ATUYECKOH chepax NesTeIbHOCTH
YelioBeKa

01.05.26

63

64

O6o06matomuii ypok. Ponbs u mecto
(bU3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MUpPA

Ob6o6maromuit ypok. Posb
¢dusmueckoit Teopun B popmMupoBaHUH

04.05.26

08.05.26




IpeCTaBICHUN 0 (HU3NIECKOI
KapTHHE MHpa

Ob6o06maromuii ypok. Mecto
¢du3uveckoil KapTHHBI MUpa B 00IIEM

65 1 11.05.26
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O PUPOC

66 Pe3epBHbIil ypok. MaruutHoe mnoJie. 1 15.05.26
DNEeKTPOMAarHUTHAS WHIYKIIHS
PesepsHsblit ypok. Ontuka. OCHOBBI

67 CIIeNUAJILHON TEOpUHr 1 18.05.26
OTHOCUTEJIbHOCTH
Pezepusblii ypok. KBanToBas ¢pusuka.

68 aﬂel\I/I)eHTBI};I:JT OHOMUHU U ! 1 22.05.26 bubmmorexa [IOK

P R https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0d1784

MPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30OBATEJILHOM

INPOI'PAMMUbBI
10 KJTACC

Kon
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro
o011ero o6pa3oBaHus

10.1

10.2

10.3

JleMOHCTpHUpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (POPMUPOBAHUN COBPEMEHHON HAYYHON KapTHUHBI MUpA, B

Pa3BUTHH COBpeMeHHOﬁ TCXHHUKHU U TCXHOHOFHﬁ, B HpaKTquCKOﬁ JIeATeILHOCTH JII0IeH

Y4uTHIBaATh T'paHULIbI IPUMCHCHU S N3YUCHHBIX (1)I/I3I/I‘IGCKI/IX MOJICIICH: MaTCpHajibHad TOYKa, MHCPIHAJIbHAsA CUCTCMaA
OTC‘léTa, a0COJIIOTHO TBépI{OG TCIIO0, HHG&HLHLIﬁ ra3; Moaciii CTpOCHHA Ira3oB, JKUJKOCTEH U TBépI[BIX TCII, TOYCYHBIN

AIIEKTPUYECKHUH 3apsi]l — IPU pelIeHUH (PU3NUECKUX 3a7a4

Pacno3naBath (pusmdeckue siBiaeHHUs (IpoLEcChl) U OOBSCHATh UX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO -
KMHETUYECKOW TEOpUU CTPOCHMSI BELIECTBA M JJIEKTPOAMHAMUKHU: DPABHOMEPHOE U PaBHOYCKOPEHHOE
NpsIMOJINHEWHOE JIBUKEHUE, CBOOOAHOE Ma/IeHNUe Tell, IBUKEHUE 10 OKPY>KHOCTH, MHEPLUS, B3aUMOJIEHCTBUE TEIl;
muddys3us, OpOyHOBCKOE JIBUKEHHE, CTPOCHHME >KMIKOCTeH M TBEPABIX Tell, U3MEHEHHe 00bEMa Tel IpHu
HarpeBaHuM (OXJIaX/IE€HUH), TEIJIOBOE pPABHOBECHE, MCIAapeHHe, KOHACHCallus, IUIaBJIEHUE, KpHUCTaJUIM3alus,
KHUIIEHHE, BIaXKHOCTh BO3/1yXa, MOBBILIEHUE JaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBS3b MEXKIY

napaMeTpamMu COCTOSAHUA I'a3a B U30IIPOLECCax; JICKTpU3alus TCII, B3aUMOJICICTBHE 3apAaa0B

10.4

OnucelBaTh MEXaHMYECKOE MABM)KEHHE, HUCHOJb3ys (U3NYECKUE BEIMYMHBL: KOOpJIMHATa, IMYTh, INE€pEeMEIlEHuE,
CKOpPOCTb, YCKOPEHHE, Macca Tejla, CWJIA, UMIIYJIbC Tejla, KUHETHYECKas DHEpPrus, MOTCHLMAIbHAs DJHEPIUs,
MeXxaHu4deckass paboTa, MEXaHHWYecKas MOIIHOCTb; MPH ONHUCAHUM TMPABHIIBHO TPAKTOBATh (PU3MUECKHUN CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUYECHUS M €IMHUIIbI, HAXOIUTh (HOPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO

BCJIIMYMHY C APYTHUMU BEINYNHAMU

10.5

OnuceiBaTh M3YYEHHBIE TEIUIOBBIE CBOICTBA TeJl W TEIUIOBHIE SIBICHHS, HMCHOB3YysS (U3MUYECKHE BEIUYHUHBI:
JlaBJICHME Tras3a, TeMIepaTypa, CpeaHss KWUHETHYECKas »JHEpPrus XaOoTHYECKOIO JBHKEHHMS  MOJIEKYII,
CpeIHEKBaIpaTUYHasi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSA dHEPrus, padora ra3a, KodQpuimueHt

IMOJIE3HOTO Z[efICTBHSI TCIJIOBOTO JABUIrATCIIA; IIPU OINMKMCAHWHN IIPABHUJIBHO TPAKTOBATH (1)H3H‘ICCKPII>’I CMBICJI




10.6

UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYCHUS U €IUHUIIbI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (QPU3UUECKYIO

BCIIMYUHY C APYT'HMHU BECIINYHHAM

OmnuceiBaTh HN3YUCHHBIC DJJICKTPHUYCCKUEC CBOMCTBaA BEIICCTBA M JJICKTPHUYCCKHUEC SBJICHUSA (npoueccm), HUCIIOJIb3YA
(1)I/I3I/I‘16CKI/IC BCJIIMYHHBI: BHGKTpI/ILIeCKI/Iﬁ 3apAan, SJICKTPUUCCKOEC IIO0JIE, HaprI)KéHHOCTB I10JIsA, MOTCHIKAJI, PA3HOCTh
MOTCHUHUAJIOB,; ITPpX OIMMCAHWUU MTPABHUJIbHO TPAKTOBATH (1)PI3I/I‘-IGCKI/Iﬁ CMBICJI UCITIOJIb3YCMBIX BCIIMYWH, UX 0003HaYCHHS

" CIUHHILBI; YKA3bIBATH q)OpMy.HBI, CBA3BIBAOIINUC NTAHHYIO (1)I/ISI/I‘I€CKYIO BCJIMYHHY C APYTHUMHU BCINYUHAMU

10.7

10.8

10.9

aHATU3UPOBATh (PU3MUYECKHUE MTPOLECCHI U SBJICHUS, HCIIONB3Ys (PU3MUECKUE 3aKOHBI U IPUHITUIIBL: 3aKOH BCEMHPHOTO
Tarotenus, |, Il u 1l 3akonsl HproTOHA, 3aKOH COXpaHEHHs] MEXaHUYECKOM SHEpruu, 3aKOH COXPaHEHUs MMITyJIbCa,
IOPUHLMII  CYNEPHO3ULMU CWJI, IPUHIUI PAaBHONPABMsS HMHEPLUUAIBHBIX CHCTEM OTCUETA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, IA30BbI€ 3aKOHBI, CBSA3b CPEIHEH KMHETUYECKOM HSHEPruu TEIIOoBOIO
JBUKEHHUSI MOJIEKYJI C aOCOJIOTHOW TeMIepaTypoil, NepBbIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXpPaHEHUs
JIEKTPUUECKOro 3apsja, 3akoH KyloHa; mpu 3TOM pa3inuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIpA)KEHUE U YCIOBHUS (TPaHULIbI, 00JIACTH) TPUMEHUMOCTH

OOBACHATH OCHOBHBIE IPUHIMIIBI IEHCTBHS MAIIKUH, TPUOOPOB M TEXHUYECKUX YCTPOWMCTB; pPa3lnuyaTh YCIOBUS MX
0€30I1aCHOT0 MCII0JIb30BaHMS B TOBCEAHEBHOM KU3HU

BBINONHATE 9KCIEPUMEHTHI M0 UCCIEI0BaHUI0 (U3NYECKUX SBICHUN M MPOLIECCOB C UCIOJIb30BAHUEM MNPAMBIX U
KOCBEHHBIX H3MEpeHuil; mpu 3ToM (opMynupoBaTh HpodiieMy (3ahady) U TUNOTE3y Y4eOHOro HKCIEPUMEHTa,

coOuparh YCTaHOBKY U3 IIPEJIOKEHHOTO0 000PYA0BaHHUS, IPOBOAUTD OMBIT U (POPMYIHPOBATH BHIBObI

10.10

Ocy1ecTBITh NpsMble U KOCBEHHbIE U3MepeHUs (PU3MUECKUX BEJIMYMH; IPU 3TOM BBIOMPATh ONTHUMAJIBHBIN CIIOCO0

HU3MCPCHUSA U UCIIOJIB30BATE U3BCCTHBIC MCTOABI OLICHKHU HOT’pGHIHOCTGfI H3M€p€HHI>i

10.11

10.12

10.13

HCCJ’IG}IOB&TL 3aBUCHUMOCTH MCKIY (1)H3PI‘—I€CKI/IMI/I BCJIMYHMHAMU C HUCIIOJIb30BAHHUEM ITPAMBIX I/ISMepeHI/Iﬁ; Ipu 3TOM
KOHCTPYUPOBATh YCTAHOBKY, (I)I/IKCI/IpOBaTB PE3YIbTAThI HOHy‘lGHHOﬁ 3aBUCHUMOCTH (I)I/I3I/I‘-ICCKI/IX BCJIIMYHMH B BHUIC

Ta6J'II/II_[ ur pa(bI/IKOB, ACJIaTh BBIBOJLI IO PE3YyJIbTaTaM UCCICAOBaHUA

CO6HIO,Z[8.TB ImpaBujia 0e30IacHOro Tpyda Ipu IMPOBCACHHUU HCCIIeIOBAaHUM B paMKax y‘~IC6HOFO 9KCIICPUMCHTA,
y‘{e6HO-I/ICCHCIlOBaTCJlLCKOI>'I u HpOCKTHOﬁ ACATCIIBHOCTU C€ HUCIOJB30BAHUCM HU3MCPUTCIIbHBIX yCTpOfICTB u

1abopaTopHOro 00opyI0BaHuUs

Pemarp pacuéTHble 3aa4u C SBHO 33JaHHON (PU3NUECKON MOJENbIO0, UCIONB3YS (PU3NYECKUE 3aKOHBI U MPUHILIUIIBI,




Ha OCHOBE aHaJIM3a YCJIOBHS 331a4u BIOUPATh GU3UUYECKYIO MOJENb, BBIACIITh PU3NYECKUE BEIUUUHBI U (POPMYIIHI,

HCO6XOI[I/IMI>IG nns e€ pEeIICHUs, ITPOBOJUTH paCLIéTBI M OLICHUBATH PCAJIBHOCTD IIOJTYUYECHHOI'O 3HAUYCHUA (1)I/ISI/I‘ICCKOI71

BEJTMYMHBI
10.14 Pemarh kauecTBEHHbIE 33/1a4: BBICTPAUBATh JIOTMUECKHU HEIIPOTUBOPEUUBYIO IIEMOYKY PACCYKIEHUI C OMOpoil Ha
' U3y4CHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBIICHHS
Hcnonp3oBaTh Hpu  pelIeHUH YYEOHBIX 3aJad COBpPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJOTMH MJIsi TIOMCKa,
10.15 CTPYKTYPUPOBAHUS, MHTEPIPETALIMN U NPEICTABICHNUS YIeOHONW M HAYYHO-TIOMYJISIPHOM MH(POPMALINH, TOTYyYSHHOM
U3 Pa3IMYHbIX UCTOYHUKOB; KPUTUUYECKU aHAIM3UPOBATH MOTY4aeMyIo HH(OPMALIHIO
10.16 [IpuBoMTH, TIpUMEPHI BKJIAJa POCCHUCKHX W 3apYOCKHBIX YUEHBIX-(DM3WKOB B Pa3BUTHE HAyKH, OOBSICHCHUE
' MIPOLIECCOB OKPYXKAIOILIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHI
Hcnonp30BaTh TEOpeTHYECKHE 3HAHMS MO (U3MKE B MOBCETHEBHOM XU3HU JUIs oOecriedeHHs] 0e30MacHOCTU MpH
10.17 oOpaiieHuu ¢ npubopaMu M TEXHUYECKUMHU YCTPOIMCTBAMH, AJII COXPAaHEHHUS 370POBbS U COONIOCHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHSI B OKPYKAIOIIEH cpefie
PaGoTaTh B rpymnme ¢ BHIMOJHEHUEM PA3THYHBIX COLIMANBHBIX POJIEH, MIaHUPOBATh PabOTy TPYMIIBI, PAIIMOHATBHO
10.18 pacrpenensaTh 00sI3aHHOCTH W TUTAHUPOBATH JCATEIBHOCTh B HECTAaHAAPTHBIX CUTYAIMSIX, aleKBATHO OIICHHBATH
BKJIaJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHHE PAaCCMAaTPUBAEMO TPOOIEMBI
11 KIIACC
Kon . .
IIpoBepsiembie NpeAMeETHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI CpPeIHEro
HPOBEPIEMOTD 001ero ooOpazoBaHus
pe3yJbTara
JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MeCTO (pu3MKH B (HOPMHUPOBAHUH COBPEMEHHOIN HAYYHON KapTHHBI MUPA, B
11.1 Pa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJOTHI, B TPAKTUYECKON JESATEIbHOCTHU JIFOJEH, IIEJIOCTHOCTh U €IMHCTBO
buznyecKoil KapTUHBI MHUpa
112 YYUTBIBATh TPAHUIIBI TPUMECHEHHS M3YYCHHBIX (PH3NICCKUX MOJIEIICH: TOUCUHBIA ICKTPUYSCKUN 3apsil, saepHas

MoJieJIb aToMa, HYKJIOHHAas MOJIeTIb aTOMHOTO si/ipa MU pelIeHNH PU3NYECKUX 3a]1a4




11.3

11.4

115

11.6

Pacnio3naBate ¢usmdeckue sSBIeHUS (TPOIECCh) W OOBACHATHP MX HAa OCHOBE 3aKOHOB JJIEKTPOJUHAMHUKU H
KBaHTOBOHM (DPU3UKU: DIIEKTPUYECKas POBOJAUMOCTD, TEINIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JCHCTBUS TOKA,
B3aMMOJICHICTBHE MAarHUTOB, PJICKTPOMArHUTHAS MHAYKIUS, TEHCTBUE MarHUTHOTO TIOJISl HA TIPOBOJHUK C TOKOM U
JIBUKYIIUICS 3apsl, SJICKTPOMAarHUTHBIC KOJeOaHWUs ¥ BOJHBI, NPSMOJIUHEHHOE paclpoOCTpaHCHHUE CBETA,
OTpaKEHHE, TMpelloMIeHHe, uHTepdepeHys, audpakiuus ¥ TOJSIpU3alMs CBETa, JTUCIEPCHS  CBETa,
dotoanexkrpuueckuii 3pdexr (pororddexT), cBeToBOe naBieHHE, BOSHUKHOBEHHE JTUHEHYATOrO CIEKTpa aToMa

BOOOpOJa, CCTCCTBCHHAA U UCKYCCTBCHHAA PAIMOAKTHBHOCTD

OnuceiBaTh H3Y4YEHHbIE CBOMCTBA BELIECTBA (DJIEKTPUUECKHUE, MArHUTHBIE, ONTHUYECKUE, DIEKTPHUUYECKYIO
IPOBOJIUMOCTD PA3JIMYHBIX CPEM) U DJIEKTPOMArHUTHBIE SBJICHHUS (IIPOLECCHI), HCIONB3Ys (PU3MUYECKUE BEITUYHHBL:
JIEKTPUUECKUI 3apsil, cUja TOKA, S3JIEKTPUYECKOE HaNpsHKEHHE, 3JIEKTPHUECKOE CONPOTHUBIIEHHE, Pa3HOCTh
norexuanos, IJC, pabota Toka, MHIYKIMS MarHUTHOIO IoJis, cuia Awmnepa, cuia JlopeHua, HHIYKTUBHOCTh
KaTyIIKH, DHEPTUs DIIEKTPUYECKOTO0 W MArHUTHOTO IMOJIEH, MEepHoA W 4YacToTa KojeOaHWil B KoyebaTeabHOM
KOHTYpE, 3aps/] ¥ CHUjia TOKa B IPOIECCe TAPMOHMYECKUX JIEKTPOMAarHUTHBIX KoJiebaHuil, pokycHOE paccTosiHUE U
ONTUYECKAasl CUJIa JIMH3bI, IPU ONMMCAHUU MIPABUIBHO TPAKTOBATh (PU3NUYECKUN CMBICT UCHOIb3YEeMbIX BEIMUYUH, UX
0003HaueHUsI M EIUHHULBI; YKa3blBaTh (DOPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIUYMHY C JPYTUMHU

BCJIIMUYNHaAMU

OnuceiBaTh HM3y4yeHHbIE KBAHTOBBIE SBJICHHUS M MPOLECCHl, MCIONb3Ysd (U3NYECKUE BEIUYHUHBI: CKOPOCTh
ANIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U YacTOTa CBETA, SHEPrUs U MUMIYJIbC (POTOHA, MEPHO] Moaypacnaja,
SHEPrus CBSA3M ATOMHBIX fJ€p; NPH OMHCAHUU NPaBUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOJIb3yEMBbIX
BEJIMYMH, UX 0003HAYEHUS U €AMHULIbI, YKA3bIBATh (POPMYJIIbI, CBA3BIBAIONINE JJAHHYIO (DU3HUECKYIO BEJIUYUHY C

APYruMu BCIIMYUHAMUA, BEIYHUCIIATH 3HAYCHUC (I)I/ISI/I‘-ICCKOI\/'I BCIIMYHWHBI

AHaJIM3UPOBATh (PU3UUECKUE MPOIECCH M SBJICHHS, MCIOJB3YS (PU3MUECKUE 3aKOHBI M TPUHIMIBL: 3aKoH OMma,
3aKOHBI TOCJIEJOBATEIBHOTO W MAapaIeIbHOTO COCAMHEHHS MpPOBOJHUKOB, 3akoH Jxoyms — JleHia, 3akoH
SHGKTPOMaFHI/ITHOI\/'I HHAYKOHUHU, 3aKOH HpﬂMOHHHeﬁHOFO PacIpoCTpaHCHHA CBETA, 3aKOHBI OTpaXCHUA CBCTA,
3aKOHBI TIPEJIOMJICHUSI CBETa, ypaBHeHHe OiHITedHa s (HoTodPdeKTa, 3aKOH COXPAHCHHUS DHEPTHH, 3aKOH
COXPAaHCHHUS HMMITYJIbCa, 3aKOH COXPaHEHUS J3JCKTPUUYECKOTO 3apsja, 3aKOH COXPaHEHUS MAacCOBOTO 4YHCIIA,
nocTysatel bopa, 3aKkoH pagroakTUBHOTO Paciaja; MpHU TOM Pa3lInvaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro

MaTeMaTH4YECKOE BRIPAKECHHE U YCIOBUS (TPAHMIIBI, 00JIACTH) TPUMEHUMOCTH




11.7

11.8

OnpenenaTh HanpaBJICHHE BEKTOPA WHAYKIIMM MArHUTHOTO TOJIS MTPOBOJHUKA C TOKOM, CHJIBI AMIIEpa W CHIIBI
Jlopenua

CTpOI/ITB M OIIKMCBIBATH I/I306pa)KCHI/IC, CO31aBa€MOC€ IMIIOCKHUM 3€PKAJIOM, TOHKOM JIMH30H

11.9

11.10

11.11

BBIMOTHATE 3KCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3MYECKUX SBICHUH M MPOIECCOB C MCHOIb30BAaHUEM IPSIMBIX U
KOCBEHHBIX M3MEPEHHI; MpH 3TOM (OpMyIUpoBaTh NmpobieMy (3amgady) M TUHOTE3y y4eOHOTrO SKCIEepHMEHTa,
coOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOIBI
OcymecTBIATh MpsMbIE U KOCBEHHBIE M3MEPEHUs (M3MUYECKHX BEIWYHMH; TPH 3TOM BHIOMPATh ONTHMAIbHBIN
Croco0 M3MEpPEHHsI U MCTIOJIb30BaTh U3BECTHBIE METO/IbI OIICHKH MOTPEUTHOCTEH N3MEPEHUIt

HccrnenoBath 3aBUCHMMOCTH (U3MYECKUX BEIMYMH C HCIOJIB30BAHUEM TMPSMBIX HW3MEPEHUH; TNPH ITOM
KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH Pe3yJbTATHI MOJTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEITUYMH B BHJIE

Ta6J'II/II_[ n I‘pa(bI/IKOB, ACJIaTh BBIBOJHLI 110 PE3YyJIibTaTaM HCCICAOBaHUA

11.12

11.13

CobmoiaTe IpaBmiia 0€30MacHOT0 TPyJa IPU MPOBEIEHUU UCCIEIOBAaHUI B paMKaxX y4eOHOTO SKCIEPHUMEHTa,
y4eOHO-UCCIeA0BATENbCKON M MPOEKTHOM AEATENHHOCTH C HCIOJIb30BAHHEM H3MEPHUTENbHBIX YCTPOWCTB U

1a00paTopHOro 000pyAOBaHUS

Pemath pacu€THble 3a1auu ¢ IBHO 33JaHHON (DU3UYECKON MOJEIBIO, UCMONB3YS (PM3MUECKUEe 3aKOHBI M MPUHITUIIBL;
HA OCHOBE aHaln3a YCIOBUS 3aJadyd BHIOMpATh (U3UYECKYIO MOJIENb, BBIACNATH (DHU3HUECKHE BEIHMYHUHBI U
dbopMyIIbl, HEOOXOAUMBIE JIJIsl €€ PEIIeHUs], TPOBOJIUTh PACUETHI U OLIEHUBATH PEATHHOCTH MOJIYYCHHOTO 3HAYCHHS

(U3UIECKON BETMYUHBI

11.14

PemaTe kauecTBEHHBIE 3a7]a4K: BBICTPAUBATH JOTHUYECKHA HEMMPOTUBOPEUMBYIO LIETIOUKY PACCYKICHUN C OTOPOM HA

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU 1 (I)I/I3I/I‘-ICCKI/IC SABJICHUA

11.15

11.16

11.17

Hcnonp30BaTh MpH peHieHUH Y4eOHBIX 3aJad COBpPEMEHHble HH(GOPMAIlMOHHBbIE TEXHOJOTMHU [UIsl TIOMCKA,
CTPYKTYPUPOBAHUS, MHTEpPIpETAllMM W NpPEACTaBICHUs Yy4eOHOM M HAyYHO-TOMYJSApHOM HHbOpMaIMH,

NOJYYEHHOM U3 Pa3IMYHbIX UCTOYHUKOB; KPUTHUECKU aHATH3UPOBATh MOTYy4aeMyro HH(OpMAIIIO

OOBSICHATH TNPUHLUMUIBI JEHCTBUS MAalIWH, OPUOOPOB M TEXHUYECKHX YCTPOMCTB; pa3iuyaTh YCIOBUS HX
0€30MacHOro UCMOIb30BaHMS B IOBCEHEBHOM KU3HU

[IpuBoaMTH mpUMeEpPHI BKJIAaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B PAa3BUTHE HAYKH, B OOBSCHEHHE

IIPOLIECCOB OKPYKAIOLIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI




11.18

11.19

Hcnonp30BaTh TeOpeTHUecKre 3HaHUs M0 (PU3MKE B MOBCEIHEBHOW JKU3HM AJIsl obecriedeHus] 6e30MacHOCTH MpU
oOpailleHuu ¢ npudbopaMu M TEXHUYECKUMHU YCTPOWCTBAMH, JAJISi COXPAHEHHUS 3JI0pPOBbS U COONIOCHUS HOPM

IKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKaIOIIeH cpefie

PaboTath B rpymnme c BBINOJHEHHUEM Pa3IMYHBIX COIMAIBHBIX POJIeH, MIIaHUPOBAaTh paboTy TPYIIIbI, PalMOHAIBEHO
pacnpenenarb 00f3aHHOCTH M IUIAHUPOBATh JICATEIBHOCTh B HECTAaHAAPTHBIX CHUTYaIUsX, aJ€KBATHO OLICHUBATH

BKJIa]] K&KI0TO U3 YYaCTHUKOB IPYIIIBI B PEIICHUE pacCMaTPUBAEMON MPOOIEMbI




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIIACC
K Kon
oA NpoBepPsSIEMOro IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS
pasaeJa
3JIeMEHTAa
OU3UKA U METOJbl HAYYHOI'O ITO3HAHU A
11 ®usuka — Hayka o npupoge. Hayunsle MeTOAbl MO3HAHUS OKpYyKarouero Mupa. Poib skcrniepuMeHnTa u
n ' TEOpHUH B IPOIECCE MMO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (PU3UKE
MonenupoBanue (pu3MUecKux sBICHUM W TporeccoB. Hayunble rumore3pl. dusnveckue 3aKOHBI U
1.2 Teopuu. ['paHUIBI MPUMEHUMOCTH (QU3HUYECKUX 3aKOHOB. [IpuHIIMTT cOOTBETCTBUS. POIIE M MecTO Qu3uKH
B (hOpMHUPOBAHUH COBPEMEHHOIN HAYYHON KapTUHBI MUPA, B MPAKTUYECKOU NEATEIBHOCTH JIFOIei
2 MEXAHUKA
#H#HPar#t##KUHEMATUKA
211 Mexanudeckoe apmxeHne. OTHOCUTETFHOCTh MEXaHUYECKOoro ABMmkeHus. Cucrema otcuéra. TpaekTopus
912 [Tepemernienne, CKOpocTh (CPeIHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepualbHON TOUKH,
o UX NIPOEKIMH HAa OCH CUCTEMBI KoopAuHAaT. ClI0KEHNE IEPEMELICHUN U CII0KEHHE CKOPOCTEN
213 PaBHOMEpHOE M PaBHOYCKOpEHHOE MPSAMOIUHEITHOE ABIKEHHE. ['pauKku 3aBUCHMOCTH KOOPIHMHAT,
o CKOPOCTH, YCKOPEHUS, IIyTH U MepEeMEIICHNs] MaTepHaIbHOM TOUKH OT BPEMEHU
2.1 2.1.4 CBoboaHOE majieHue. Y CKOpeHre CBOOOTHOTO MaICHUS
215 KpuBonuneiinoe npmxenue. PaBHoMepHOE ABMKEHUE MATEPUATILHOW TOUYKH MO OKPYXHOCTH. YTIOBas
o CKOPOCTb, IMHEWHAas cKOpoCTh. [lepuon u yacrora. LleHTpocTpeMuTEIbHOE YCKOPEHUE
2.1.6 TexHuuyeckue ycTporcTBa: CIUAOMETP, ABI)KEHNE CHAPSAIOB, LIEMTHbIE U PEMEHHBIE Nepe1aun
[IpakTuueckue paboThl. M3MepeHHMe MIHOBEHHOW CKOpOCTH. lcciemoBaHWe COOTHONICHHS MEXIY
217 NyTSIMH, TPOWJEHHBIMA TEJIOM 3a T[OCJEAOBAaTElIbHbIE paBHbIE MPOMEXYTKHM BPEMEHU IpHU
PAaBHOYCKOPEHHOM JIBM)KEHUM C HA4aJIbHOW CKOPOCTBIO, paBHOW HYNI0. V3ydeHne NBM)KEHHs IIapuKa B




BSI3KOM JKUIKOCTH. V3ydueHne IBUKEeHHsI Tea, OpPOIIEHHOTO TOPU30HTATBHO

2.2

2.3

#iHPart## INTHAMUKA
221 ITpunnun otHocutensHOCTH ['amunes. [lepssiii 3akoH HeroToHa. MIHEepuanbHble CHCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHuun cyneprno3uiuu cui
293 Bropoii 3akon HeloToHa 111 MaTepuanbHOM TOYKH B MHepruaibHO cucteme otcuéra (MCO). Tperuid
o 3axkoH HbroTOHA /171 MaTepuabHbIX TOUYEK
224 3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckast ckopocts. Bec tena
2.2.5 Cuita ynpyroctu. 3akoH ['yka
296 Cuna tpenusi. Cyxoe tperne. Cuina TpeHUs! CKONBKEHHs U cuiia TpeHus mokos. Koaddumuent tpenus.
o Cuna conpoTUBIEHUS MPU JABHKEHUU Tella B )KUIKOCTH HIIU Ta3e
2.2.7 [ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO Temna
2.2.8 MoMmeHT Cuiibl OTHOCUTENBLHO OocH BpaieHus. [1nedo cunbl. YcnoBus paHoBecus TBEpaoro tena B UCO
2.2.9 TexHUuyeckue ycTporucTBa: MOAMIMITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB
[Ipaktuueckue paboTbl. M3ydenuwe nBIKEHHUS Opycka IO HAKJIOHHOW IIJIOCKOCTH TIOJ] JIEWCTBHEM
2910 HECKOJIbKUX cui. MccrnenoBaHue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIUX B JieOpMHUpPYEMOit
o MPY>KWHE W PE3WHOBOM OOpaslie, OT BeMWYUHBI Ux aegopmanuu. MccneqoBanue ycioBui paBHOBECHS
TBEPAOrO TeJa, UMEIOIIETO OCh BPALICHUS
#H##Par#H#3AKOHBI COXPAHEHHM A B MEXAHUKE
931 NMnynbsc MaTepuanbHOM TOYKH, CUCTEMbl MaTepUAIbHBIX TOUEK. VIMITyJIbC CHIIBI U U3MEHEHUE UMITYJIbCa
o Tena
2.3.2 3akoH coxpaHenust ummnyibca B UCO. PeakTuBHOE ABMKEHNE
2.3.3 Pabora cuibt
2.34 MOIIHOCTE CHIBI
2.35 Kunerndeckas 3Heprusi MaTepuaabHON TOUKH. Teopema 0 KHHETUYECKOW SHEPTUU




[TorennmanbHas dHeprua. lloTeHuManbHas dHEpPrus  ynpyro AeGOpMUPOBAHHON  NPYKHUHBI.

235 [ToreHuuanbHas SHEpPrus Tena BOIM3U MOBEPXHOCTH 3eMIIH

237 [ToreHunanpHble U HEMOTEHIMAIbHBIE CHIIBI. CBA3b pabOThl HEMOTEHLMAIbHBIX CHUJI C U3MEHEHUEM
- MEXAHUYECKOM 3HEPTUU CUCTEMBI TEJl. 3aKOH COXPAHEHUsI MEXaHUUYECKOM SHEprun

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHuuecKkue ycTporCcTBa: ABMXKEHUE PAKET, BOJOMET, KOMEp, NPYKUHHBII MUCTOJIET

2310 [TpakTueckue padoTsl. M3ydeHue cBA3M CKOpPOCTEH Ten Mpu Heymnpyrom yaape. MccrnemoBanue cBszu
o paboThI CUIIBI C U3MEHEHHEM MEXaHUYECKON SJHEPIUU Tela

3 MOJIEKVYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA
#i#Par###OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

311 OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW Teopuu. bpoyHoBckoe nBmxenue. Jnddysus.
o XapaxTep JBUKECHHS U B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA

312 Mogenu cTpoeHHs ra3oB, KUAKOCTEH U TBEPABIX Tell U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX
o MozeIen

3.1.3 Macca monexyn. Konndectso Bemectsa. [locrossHHas ABoraapo

3.14 Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. Illkana remneparyp Lienscus

3.1 3.15 Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UIEAIBHOTO Ta3a

316 AOGcomoTHas TemmepaTypa Kak Mepa CpelHel KMHETHYECKOM >HEepruu TeIIOBOIO JBMXKEHHUS YacTHUI]
o raza. [lIxana remneparyp KenbBuna

3.1.7 Vpasuenue Knaneiipona — MenneneeBa. 3akoH JlanpToHa

318 ["a3oBble 3akoHbI. M30mporieccsl B UA€aIbHOM Ta3e C MOCTOSTHHBIM KOJMYECTBOM BEILECTBA: M30TEPMA,
o M30X0pa, n300apa

3.1.9 TexHUYECKHE yCTPOICTBA: TEPMOMETP, OapOMETP

3.1.10 [TpakTrueckue paboTsl. 3mMepeHrne Macchl Bo3ayxa B KJIaCCHOW KOoMHare. MccienoBanue 3aBUCHMOCTH




MCKAY napaMeTpaMu COCTOSAHUA PA3PCIKCHHOIO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepmoauHaMudeckas cuctemMa. BHYTpeHHSSI SHEpPrus TEPMOAMHAMHYECKOM CHCTEMBI W CHOCOOBI e

3.2.1
U3MEHEHUS
3.2.2 KonuuecTBo TerioTel u padota. BHyTpeHHss SHEprusi 0THOATOMHOTO UCAIbHOTO Ta3a
323 Buapl Temonepenaun: TEIUIONPOBOJHOCTb, KOHBEKLHMS, M3IydeHue. TermnoéMKocTh Tena. VY aenabHas
o TEII0EMKOCTH BelllecTBa. Pacuér KonnuecTBa TEIIOTH PHU TeIIonepeaayue
394 [lepBbiii 3aKkOH TepMOAMHAMHKHU. [IpuMeHeHHEe MepBOro 3aKoHAa TEPMOJAMHAMUKH K H3OMPOIIECCaM.
3.2 o I'padmyeckas uHTEpHIpETaIIUs PAOOTHI Ta3a
TeroBble MamuHbl. [IpuHLIMIBL 1elcTBUS TEIUIOBBIX MamMH. [IpeoOpa3oBaHus SHEPruu B TEIUIOBBIX
3.2.5 mamuHax. Koaddunuent moneznoro nerictBus (nanee — KI1J[) TeroBoi mamuubl. [ukn KapHo u ero
KIIJ]
326 Bropoit 3akoH TepmoauHamuku. HeoOpaTumocTh mnporeccoB B mpupoje. TerioBble JABUTATEIH.
o DKoJoruyeckre npoodaeMbl TEIIOHEPTeTHKU
3.2.7 TexHuUeckue yCTpouCTBA: IBUraTelb BHYTPEHHETO CrOpaHHsl, ObITOBOI XOJIOAUIBHUK, KOHAULIMOHED
3.2.8 [TpakTueckue padboTsl. I3MepeHue yneabHO TeMI0EMKOCTH
###Par### AT PET ATHBIE COCTOSHUSA BEILIECBA. ®A30BBIE ITEPEXO/IbI
331 [TapooOpa3zoBanue u KoHieHcanusa. VcmapeHne u KumneHWe. YJIenbHas TeIoTa I[MapooOpa30BaHUS.
o 3aBUCHMOCTh TEMIEPATypbl KUTIEHUS OT AaBJICHUS
33 3.3.2 AOcomoTHas ¥ OTHOCHUTEIbHAS BIXXHOCTh BO3ayXa. HackIeHHbIH map
. 333 Teépnoe Tenmo. Kpucrammuyeckue u amopdHble Tena. AHM30TPONHS CBOMCTB KpHCTaioB. Kuakue
o kpuctauiel. COBpeMEHHbBIE MaTepHAITBI
3.34 [TnaBnenue u KpucTayuIM3anus. Y jenbHas TerioTa riasienus. Cyonumanus
3.35 YpaBHeHHUE TEIIOBOro OajaHca




TexHudyeckue yCTpOMCTBA: TUTPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOJOTHH IOIY4YECHUS

338 COBPEMEHHBIX MaTe€pHUajoB, B TOM YHCII€ HAHOMAaTEPUaIoB, U HAHOTEXHOJIOT U
3.3.7 [TpakTrueckue paboTel. Mi3MepeHne BIaXKHOCTH BO3yXa
4 SJIEKTPOAMHAMUKA
#HH#HPar#H#IJIEKTPOCTATUKA
411 DnexTpu3anus Tei. DJISKTPUIecKui 3apsl. [[Ba Buaa 31eKTPUUECKUX 3apsii0B
4.1.2 IIpoBOIHMKY, IUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
414 BzaumopeiictBue 3apsnoB. 3akon Kymnona
415 Onekrpuueckoe mnone. HanpsoxénHocTs snektpuueckoro mnoias. [lpunnun cynepnosunuu. JluHuum
i1 o HaNpsHKEHHOCTHU 3JICKTPUYECKOTO MO
. 4.1.6 Pabora cui anexkrpocraruueckoro nosis. [lorenuuan. Paznocts noTeHunanos
4.1.7 IIpOBOTHUKY M AUDIIEKTPUKHU B IOCTOSHHOM 3JIEKTPUYECKOM MoJ€e. J(M3IeKTprudecKast pOHUIIaEMOCTh
418 OnektpoéMkocTh. KoHaeHcaTop. DNeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPIus 3apsKEHHOTOo
o KOHJIEHCaTopa
419 TexHHUeCKne yCTpOMCTBA: JJIEKTPOCKOIN, JJIEKTPOMETP, JJIEKTPOCTATHUECKAs 3allHuTa, 3a3eMIICHHE
o AIIEKTPONPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP
4.1.10 [TpakTueckue paboThl. 3Mepenue 31eKTpoEMKOCTH KOHEHCaTOpa
HHHPar###TIOCTOSHHBIN DJIEKTPUYECKHM TOK. TOKH B PA3JIMYHBIX CPEJJAX
5 VYcnoBusg CylIeCTBOBAaHUS IOCTOSHHOTO AJIEKTpudeckoro Toka. Mcrounukn Toka. Cuna TOKa.
421 [TocTosiHHBIN TOK
4.2
4.2.2 Hanpspkenue. 3akon Oma Ji1s yyacTka Lenu
4.2.3 DNeKTpUYECcKOe COMPOTUBIICHHE. Y JeIbHOE COIPOTUBIICHUE BELIECTBA
4.2.4 [TocnenoBarenpHOE, MapauIebHOE, CMEIIAHHOE COSAUHEHNE TTPOBOTHUKOB




4.2.5 Pabota snekrpuueckoro Toka. 3akon Jxoyns — Jlenna
4.2.6 MOUIHOCTB 3JIEKTPUUYECKOTO TOKA
427 aneKkTpoBIKyIIas cuna (nanee — 9J{C) u BHyTpeHHEe COPOTUBIIEHUE UCTOYHUKA ToKa. 3akoH Oma st
o MOJTHOM (3aMKHYTOM) AJIEKTpUIecKoi nenu. KopoTkoe 3aMpikaHne
128 ONEeKTpOHHAs MPOBOJAUMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTb COMNPOTHBIICHHUS METAUIOB OT
o Temneparypbl. CBEpXIIPOBOAMMOCTh
429 DJIEKTpUUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB
1510 [TonynpoBonuuku. CoOCTBEHHass M TMpPUMECHas MPOBOJUMOCTh MOIYNpoBOAHKMKOB. CBoiicTBa p-N
o nepexoza. [lomynpoBoaHukoBbie TprOOPHI
4211 DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX. DINEKTPOIUTHYECKAS IUCCOLMALINSL. DIIEKTPOIIU3
4912 OnekTpuueckuil TOK B razax. CamoOCTOSITENbHBI M HECAMOCTOSITENIbHBIN pas3psia. PaznuuHble TUIbI
o CaMOCTOSITENLHOTO pa3psna. Monuus. [1na3zma
TexHHueCKue ycTpOHCTBA: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOUHUKH TOKA, 3JIEKTPOHAIPEBATEIbHBIC
4.2.13 npuOOpbI, BIIEKTPOOCBETUTENIbHbIE NPUOOpPHI, TEPMOMETP CONPOTHUBIIEHUS, BAKYyMHBIH JIHOJ,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYIIPOBOAHUKOBBIN U0, TaJbBaHUKA
4214 [TpakTrueckue paboThl. M3yueHue cMemanHOro CoeIMHEHNS PE3UCTOPOB.
o N3mepenune D/]C uctouHrka Toka U €ro BHyTpeHHEro conpoTtusienus. Habmoaenue snexTpoinza
11 KIIACC
Kon Koanposepsiemoro
IIpoBepsiemble 3JieMeHTHI COeP:KAHUSA
pazaena 3J1eMeHTAa
4 SJIEKTPOAMHAMUKA
##HHPar#HH#MATHUTHOE I1OJIE. DJIEKTPOMATHUTHAA MHAYKIA
43 43.1 ITocTosnHbIle MarHuTEL. B3auMonelcTBrE MOCTOSHHBIX MAaTHUTOB




MarnutHoe nosne. Bekrop MarautHoOM MHAyKuuM. [IpuHnun cyneprniounyy. JIMHUUM MarHUTHOM

432 uHayKuy. KapTrHa TuHUN MarHUTHOM MHIYKITAHU TTOJISI TIOCTOSTHHBIX MarHUTOB
MarsuTtHoe 1moJjie IPOBOHUKA ¢ TOKOM. KapTruHa TUHUHN 1OJIS JJTMHHOTO TPSIMOTO MPOBOIHUKA U
43.3 3aMKHYTOTO KOJBIIEBOT'O IMPOBOJHMKA, KATYHMIKM ¢ TOKOM. OmbIT Dpcreaa. BzaumoneicrBue
MIPOBOJTHUKOB C TOKOM
4.3.4 Cwia Amnepa, €€ MOJlyJIb U HAIPABJICHUE
Cwia JlopeHna, e€ Moaynb ¥ HampabiieHHE. [[BrKeHHE 3apsOKEHHOW YacTHIBI B OJHOPOJIHOM
435 MarHuTHoM noJjie. Pabora cuiel Jlopenia
4.3.6 SIBneHune 3MeKTpOMarHuTHOM MHIYKIUU
4.3.7 [ToTok BeKTOpa MarHUTHOM MHIYKLIIUU
4.3.8 O/J1C unnykunu. 3aKOH JIEKTPOMArHUTHON MHAYKIIMU Papanes
Buxpeoe snextpuueckoe nojue. 3{C uHAYKINY B TPOBOJIHUKE, TBUKYIIEMCS TOCTYNATEIbHO B
439 OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [TpaBumno Jlenma
4.3.11 NunykTtuBHOCTE. fIBNeHue camounaykuuu. 9J{C caMOMHAYKIIMU
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DNEKTPOMAarHUTHOE T0JIe
TexHuyeckue yCTPOWCTBA: TIOCTOSHHBIE MArHHUTBI, DJIEKTPOMATHUTBHI,  AIIEKTPOJBUTATENb,
4.3.14 YCKOPHUTEITH JIEMEHTAPHBIX YaCTHII, HHAYKITHOHHAS T1eYb
[TpakTdeckre pabOTHL. F3ydeHWe MarHWTHOTO TIONsA KATYyIIKH C TokoM. McciemoBanue
4.3.15 JEHCTBHUS IOCTOSSHHOTO MarHUTa Ha paMKy ¢ TOKOM. VccrieioBanue sIBICHUS SIEKTPOMarHUTHOM

WHIYKIIUU

5.1

KOJIEBAHUMA 1 BOJIHBI
#HHPartHMEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A




5.2

Konebarenbnass cucrema. CBoOomubie konebanms. [apmonudeckue xonebanus. I[lepuon,

> 4acToTa, aMIUIMTYy 1A U (a3a KoseOaHu
512 [IpyxvHHBII MasTHUK. MaTeMaTU4eCKUN MassTHUK
VpaBHeHHEe TrapMOHMuYecKuX KojeOaHuil. KuHemaTnueckoe M JAMHAMUYECKOE OIMCaHME
>13 K0JIe0aTEIbHOTO IBUKCHUS
[IpeBpaiieHrie »HEprud NpU TApMOHHUECKUX KosieOaHusX. CBsi3b aMIUIMTYIBl KoJeOaHUN
>14 MCXO/IHOM BETMUYMHBI C aMIUIUTYAAMU KOJIEOaHUH €€ CKOPOCTH M YCKOPEHHUS
Konebarenbupiii  koHTYp. CBOOOAHBIE AJIEKTPOMAarHWTHBIE KOJNEOaHUS B  HMICATBHOM
5.15 KoJIe0aTeNbHOM KOHTYpe. AHAIOTUi MEXAY MEXaHWYeCKMMU M 3JIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona
5.1.6 3aKOH COXpaHCHHSI SHEPTUH B UICATLHOM KOJIeOaTSIIbHOM KOHTYPE
Broinyxnennsle Mexanudeckue kosieOanusi. Pesonanc. Pe3onancHast kpuBas. BwiHyXaeHHBIC
> 3JIEKTPOMArHUTHbIE KOJIEOaHMs.
5.1.8 ITepemenHsbIi ToK. CHHYCOMIANIBHBIN IEPEMEHHBIN TOK.
MoOIIHOCTh MEPEMEHHOr0 TOKa. AMIUIUTYAHOE W JACWUCTBYIOIee 3HAYEHHE CHJIBI TOKa W
>19 HaINpsHKSHUS
Tpancpopmarop. IlpousBoacTBo, mnepenaya M MHOTpeOJIEHUE AIEKTPUYECKOH SHEPIrHH.
5.1.10 DKOJIOTUYECKHE PUCKH MPHU MPOU3BOJCTBE AEKTpudeckoi sHeprun. KynbTypa ucnonb3oBaHUs
AJIEKTPOIHEPTUHU B MIOBCEITHEBHON KU3HU
5.1.11 TexHuueckue ycTpoicTBa: ceiicMorpad, 3JIeKTpUYecKuid 3BOHOK, JINHUH IEKTponepeaay
[TpakTuyeckue paboTel. MccienoBanue 3aBUCUMOCTH MEPHUO/Ia MAJIBIX KOJICOaHUH Tpy3a HA HUTH
5.1.12 OT JIMHBI HUTU M Macchl rpysa. MccnenoBanue nepeMeHHOro Toka B e U3 MOCJIEeI0BaTEIbHO
COEIMHEHHBIX KOHACHCATOPA, KaTYIIKH U Pe3UCTOpa
#HPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI
5.2.1 MexaHnueckue BOJIHBI, yciioBusl pacnpocTtpaHeHus. Ilepumon. CkopocTh pacnpocTpaHEHHUS U




5.3

JJINHA BOJHBI. HonepeqHHe 1 OpOJO0JIbHBIC BOJIHBI

522 #i#HPar#t# Nnrepdepentus u nudpakius MEXaHUIECKUX BOITH
5.2.3 3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa
SJIGKTpOMaI‘HI/ITHBIe BOJIHBI. Y CJIIOBHA HU3JTy4YCHUSA OJICKTPOMArHUTHBIX  BOJIH. B3anmuasa
>24 opueHTaIus BeKTopoB E, B 1 v B 35IeKTpOMarHuTHON BOJIHE B BaKyyMe
CBOIiCTBa AJIEKTPOMArHUTHBIX BOJIH: OTPa)XCHUE, IMPEJIOMJICHHE, MOJIspH3anus, Au(paKius,
223 untepdepeniysa. CKOpoCcTb 3JIEKTPOMArHUTHBIX BOJIH
5.2.6 [kana 3meKTpoMarHUTHBIX BOJH. [I[puMeHeHre 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY
[TpuHIMIBI paguoCBsI3W U TeneBUAeHUS. Panuonokanus. DIEeKTpPOMarHUTHOE 3arps3HEHHE
> OKPYXAaIOILEH Cpebl
Texuuueckue YCTpOﬁCTBaI MY3BIKAJIbHBIC HWHCTPYMCHTBI, YJIbTPAa3BYKOBad JIWMArHOCTUKa B
>28 TEeXHHKE ¥ METUIIMHE, pajap, paAuonpuEéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neun
#HH#HPar#H#HOIITUKA
53.1 [IpsiMmonuHEITHOE pacpoCTpaHEHHE CBETA B OJHOPOIHOM cpene. JIyd cBera
5.3.2 OTtpakeHue cBeta. 3aKOHbI OTpaskeHus cBeTa. [locTpoeHre n300pakeHuii B IITOCKOM 3epKajie
533 [penomrienue cBera. 3aKOHBI MPEIOMIICHHS CBETa. AOCOIOTHBIN MOKa3aTeNb MPEIOMIICHUS
534 [onHoe BHYTpeHHEE oTpakeHue. [IpeenbHBINA Yo MOJTHOTO BHYTPEHHETO OTPAKCHUS
5.35 Hucnepcus ceera. CnoxkHbIN cocTaB O6enoro ceera. L{set
Cobupatoue u pacceuBaromue JUH3bL. ToHkas nuH3a. DOKycHOE paccTOsIHME W ONTHYecKas
5.3.6 cuiia ToHKOW JnuH3BL. [locTpoeHne m300pakeHMH B COOMpArOIMX M PACCEMBAIOIIMX JIMH3aX.
®opmysia TOHKOH JIMH3bL. Y BEJIMYEHUE, JaBAEMOE JIMH30M
5.3.7 [Tpenensl IPUMEHUMOCTH T€OMETPHUECKON ONTHUKH
£33 Wutepdepenius ceera. KorepeHTHbIE HCTOYHHUKHU. YCJIOBHUS HAOMIOJEHUS MaKCUMYMOB U

MHUHUMYMOB B UHTEP()EPEHIIMOHHOMN KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB




Hudpakuus ceera. Audpakmmonnas pemérka. YciaoBue HaOMIOJCHHUS TIaBHBIX MaKCHMYMOB

239 IIPU MaJICHUH MOHOXPOMATHYECKOI0 CBeTa Ha TU(PAKLIUOHHYIO PEIIETKY
5.3.10 [Tonsipuzanust cBera
TexHuueckue ycTpoOWCTBa: OYKHM, JIyma, QoroammapaT, MPOEKIHMOHHBIM ammapar, MHKPOCKOIL,
>34l TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(DpaKIIMOHHAS PEIIETKA, TIOJISPOU]T
[TpakTuueckne paboTel. M3mepeHue mokazaTens mpenomiieHus. VccienoBaHnne CBONCTB
>3.12 n3o0paxeHuii B muH3ax. Habmonenue nucnepcun cBera
SJIEMEHTBI CITIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
['paHuubl NMPUMEHUMOCTH KJIACCHMYECKOM MeXaHUKHU. [locTymarbl TEOpUM OTHOCUTEIBHOCTH:
01 WHBAapHAHTHOCTH MOJYJISl CKOPOCTH CBETa B BAKyyMe, IPUHIIUII OTHOCUTENILHOCTH DWHIITEIHA
6 6.2 OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTHU. 3aMe/JICHHE BPEMEHH U COKPAILEHUE JITTHHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI
CBs3p Macchl C DHEPrueil M UMIYIbLCOM CBOOOJHON YacTUIIBI. DHEPTUs MOKOsS CBOOOTHOM
o4 YaCTHIIBI
7 KBAHTOBAS ®U3UNKA
#i#Par###IJIEMEHTBI KBAHTOBOI OIITUKU
7.1.1 ®otonbl. Dopmyna [Inanka cBsi3u HEprun (HOTOHA € €ro YacTOTON. DHEprus U UMITyJIbC (PoToHA
7.1.2 OtkpsiTue u uccnenoBanue pororddexra. Onwitel A.I'. Ctonerona. 3akoHsl poTodrdhdexTa
7.1 7.1.3 VYpaBuenue DitHmreitHa 11 pororddexta. «KpacHas rpanuna» Gororddexra
714 Jasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XHUMHYECKOE JIEHCTBUE CBETA
7.1.6 Texauveckue ycrpoiicTBa: porolrsiemMent, poToaaTuuk, CoTHEUHAs OaTapes, CBETOANO/T
CTPOEHUE ATOMA
" 7.2.1 Monens aroma Tomcona. OnbiTel Pesepdopna no uccnenoBanuto crpoenus aroma. [lnanerapnas




MOACIb aToMa

[Toctynatel bopa. U3nyuenue u mornomeHue GOTOHOB MPHU IEpexojie aToMa C OAHOTO YPOBHS

122 SHepruu Ha Japyroi. Buasl cnektpoB. CrieKTp YpOBHEH SHEPTUM aTOMa BOJOPO/1a

BonHoBeie cBoiicTBa uactul. Bomubl ge bpoina. KopmnyckynsipHO-BOJHOBOW  Ayaliu3M.
123 Judpakuus 3JeKTPOHOB Ha KPUCTAJLIAX
7.2.4 CrioHTaHHOE M BBIHYKJICHHOE M3JIydeHHe. Y CTPOUCTBO U MPUHIIMIT pabOTHI Jiazepa

TexHuueckue yCTpOWCTBA: CHEKTpaJbHBIM aHaiM3 (CHEKTPOCKOI), Jia3ep, KBaHTOBBIN
725 KOMIIBIOTEP
7.2.6 [TpakTaeckue padboTel. HabmoqeHne TMHEHYATOro CIieKTpa

ATOMHOE A1PO

7.3.1 Metoabl HAOMIOACHUS U PETUCTPAIIUH JIEMEHTAPHBIX YaCTHUIL

OtkpeiTre paguoaktuBHOCTH. OnbITel Pesepdopaa mo ompepeneHUro cocrtaBa pagroaKTHBHOTO
7.3.2 u3nyuenus. CpoiicTBa anb(da-, OeTa-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha KHBbIE

OpraHU3MBI

OTtkpbITHE TIpoTOHA M HelTpoHa. HykinonHas mozens siapa [eitsenOepra — MBanenko. 3apsin
733 sanpa. MaccoBoe umcio sapa. M30Tomsl

73 Anbda-pacniaz. DNEKTpPOHHBIM W TO3UTPOHHBIM Oera-pacmaa. [amMma-uznydeHue. 3aKoH

734 pazMoaKTUBHOIO pacnana
7.3.5 OHeprus cBs3M HYKJIOHOB B sijpe. SnepHbie cuibl. Jledekt macchl spa
7.3.6 S nepuble peakuuu. [lenenuie u cUHTE3 SAEP

SAnepuslii peakrop. TepmosinepHblii cuaTe3. [Ipo6GieMbl 1 MEPCHIEKTUBHI SIEPHON SHEPTETHKU.
r3. DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU
7.3.8 OnemeHTapHble YacTULbl. OTKpbITHE TO3UTpOoHA. DyHIaMeHTaNbHbIE B3aUMOAECHCTBHS
7.3.9 TexHuueckue ycTpoucTBa: 103UMeETp, Kamepa BusbcoHa, siaepHblil peakTop, aToMHast 6omMba




7.3.10 [TpakTuyeckue padotsl. MccaenoBanue TpeKoB YacTUIl (110 TOTOBBIM (oTorpadusim)
OJIEMEHTBI ACTPOOU3NKU
8.1 Bun 3Bé3nnoro neba. Co3Be3usi, spKue 3BE3/IbI, IUIAHETHI, UX BUJIUMOE ABUKEHUE
Conneunas cucrema. [linanersl 3eMHOM rpynnbl. [ImaHeTHI-TUraHThI U MX CIYTHUKH, KapJIMKOBBIE
8.2 maHeTsl. Mansle Tena ConHEeYHON CUCTEMBbI
8.3 Comnnne, potochepa u atmochepa. CoHeuHAss AKTHBHOCTh
8.4 Uctounuk sneprun ConHua 1 3BE3]1
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU: MAcca, CBETUMOCTD, PAJIYC, TEMIIEpaTypa, UX B3aUMOCBSI3b.
8.5 JluarpaMma «CHEKTpPaIbHBIM KJIACC — CBETHMMOCTBY». 3BE3ABI IVIABHOM IOCIENOBAaTEIbHOCTH.
3aBUCHMOCTB «Macca — CBETUMOCTb» JIJIsl 3BE3]] [TIaBHOM 110OCIIEI0BATEILHOCTH
###Par#H#BuyTpennee crpoeHue 3BE31. COBpEMEHHbBIE MPEICTABICHUS O IPOUCXOKIACHUM U
8.0 sBommonny ConHLa 1 3BE3/1. DTanbl )KU3HU 3BE3]
Mneunsnii ITyte — Hama ['anaktuka. CnupanbHas CTpyKTypa 'anakTuky, pacupeneneHnue 3BE31,
8.7 raza u neumd. Ilonoxenne u nuwxenne ConHua B Iamaktuke. Ilnockas u cdepuueckas
nozcucTemsl ['anakTuku
8.8 Tunel ranakTuk. PaguoranakTuku u kBasapsl. YEpHBIE OBIPHI B SAPAX TATAKTHK
Bcenennas. Pacmimpenue Beenennoit. 3akon Xa66ma. PazOeranue ranaktuk. Bo3pacT u paauyc
8.9 Bcenennoi, Teopus boibmoro B3peiBa. Monens «ropsueit Beenennoii». PenukroBoe usinydyenue
8.10 MacmrabHas cTpyktypa Beenennoil. Meraranaktuka. Hepeménnasie mpo6ieMbl aCTPOHOMUH




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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