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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHIIEMINK TpernofaBaHus ydeOHoro mpeamera «Dusnuka» B 00pa3zoBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTeCTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHBIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHHMSI Kypca (pu3nuKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME MW AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenNelseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIYYeHHUs HOBBIX MaTE€pHalOB C 3aJlaHHBIMU CBOWMCTBAMHU U JPYTHUX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TIPY BHINOJIHEHUH UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca ¢(usuku 1 ypoOBHS CpeaHero ooOiiero oOpa3oBaHMS
MOJIOKEH pAd UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3UKHU.

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

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeT HCIOJb30BaHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypce usuku mpeamosaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKECHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKUA M TEXHOJIOTUM, a TaKXke OOCYKIEHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBISAIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI (PU3UUYECKON TECOPUHU, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX  TMPEACTABICHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHH, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs MpexJie
BCEro 3a CYET OpPraHM3alMM SKCIEPUMEHTAIBbHON JESTeIbHOCTH O0Yy4YaroUIuXCs.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpAaTOpPHBIX pPadoT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpaKkTUYeCKux padoT. BrifeneHne B yka3aHHOM MepedyHe J1abopaTopHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS y4YaCTHUKAMU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOMIMMHUCS YMEHHUSIMU TPOBOJUTh KOCBEHHBIE W3MEPEHUsS, HWCCIICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yIENAETCA PEUICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. Ilpu 3TOM 1y pacy€THBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3aJladyd C SIBHO
3aJlaHHOMN (DU3UYECKON MOJIEIBIO, TTO3BOJISIONINE IPUMEHSITh N3YYSeHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBsSICHEHHE TPOTEKaHUS (PU3NYECKUX SIBIICHUW M MPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpPEeIMETHOrO0 KaOWHeTa (PM3MKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HE0OXoaMMOe J1abopaTopHOE OOOpYIOBAHME JJI BBIMOJHEHUS YKa3aHHBIX B
nporpaMme o (puU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpalluoHHOE  00OpyJ0BaHue (opMHUpyeTCs B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHUH.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJDKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

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

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YUYCHUIO TPUPOMBI, PA3BUTHE HMX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

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.

JlocTrkeHrne 3TUX Iene 0OecreurnBaeTCsl pelIeHHeM CIEeIyIOINX 3a1ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HaHUK 00  oOmux  (Qu3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY H
AIIEMEHTHI acTPO(DU3HKHY;

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

e OCBOEHME CHOCOOOB pEIIECHUS Pa3IUYHbIX 337a4 C SBHO 3aJIaHHOMU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS WM IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIIPEIENICHMS TOCTOBEPHOCTH ITOJIyYEHHOTO PE3yJIbTaTa;

e CO3/IaHHE YCIIOBHMM JJIS Pa3BUTHS YMEHMI MPOEKTHO-NUCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIiI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
poBeleHUs] J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBHUYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka O mnpupone. Hayunbie mMeTOABI MO3HAHUSA OKPYKAIOILIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAass CKOPOCTb) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBvkeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctk. [lepuon u wactora obparienus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHOUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue ABWKEHHS Teja, OPOIIEHHOTO TOJ YrioM K TOPU3OHTY H
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO JABMKEHHUS C LEIBIO ONPENAEICHUS] MTHOBEHHON
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['anmmned. IlepBeii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBH>KEHHE a0COIIOTHO TBEPJOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pe3nHOBOM 00paslie, OT UX AepopMaru.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW Touku. Teopema 00 H3MEHEHUH
KMHETHYECKOW SHEPTHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas DHEPTHUs yIpyro
neopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHWYECKOM JHEPIUM CHUCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHUEM MEXAHUYECKOW DHEPruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgeky/sipHast Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIKEHUS U
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkama temnepartyp
Llenbcus.



Mopens  upeampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HACalbHOrO raza. AOCONIOTHAas TeMIliepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHn4eckrue yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHCHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUI.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJIIIPHOTO
B3aMMO/ICHCTBUSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIFOCTPUPYIOIIME YPABHEHHUE COCTOSHUS HJICAIBHOIO Tasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHHM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U cIocOObI €€ nu3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HWJEallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNIbHAs TEIIOEMKOCTh BELIECTBA.
KonnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonatue 00 aamabaTHOM Tmporiecce. llepBbIli 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3omporeccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

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

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi HHEpPrUM B TEIUIOBBIX MamuHax. KoadduumeHt mnosne3noro
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOJUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

W3meHeHue BHYTpEeHHEH SHEpruu (TeMrepaTyphl) Teja Mpu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnwie cocmoanus eewjecmea. Pazosvie nepexoont

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3aius. Y AefibHas TerioTa miasienus. Cyonumarusi.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBanus U 1iIaBJIeHUsT KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsiioB. [IpOBOJMHUKH, TUANEKTPUKU W TOJYNPOBOIHUKH. 3aKOH COXPAHCHHS
AIIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTPUUYECKUI 3apsi.
Onekrpudeckoe mnoje. Hanpspk€HHOCTe  amekTpudeckoro moiid.  I[IpuHuummn



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3anmonenicTBre Ha3IEKTPU30BAHHBIX TE.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTHH, PACCTOSHUSI MEXAY HUMHU U JUAJIEKTPUUYECKON MPOHUILIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCJOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDxoyns—Jlennma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DONEeKTpOABIKYLIash CUia M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHKA TOKa.
3akoH Oma 11 ONHOM (3aMKHYTOM) 3JieKTpuyeckoi uenu. KopoTtkoe 3ambIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COMPOTHUBJIEHUSI METAJUIOB OT TemIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJANMOCTh
noJIynnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTpOoIuTUYECKask AUCCOLMALUS. DIEKTPOIH3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelbHbIE MNPHUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

N3mepeHre CUiTbl TOKA U HaIPSKEHUS.

3aBUCUMOCTh COINPOTHUBIICHUS WIMHAPUYECKUX MPOBOJAHUKOB OT JIJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[Ipsimoe wu3MepeHUe dIEKTpoABMXKYIIEeH cuibl. KopoTkoe 3aMblkaHHe
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMIPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa ¥ NpOBOJIUMOCTb BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYILIEH CUJIbl UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHsA B 10 Kiacce oCyLIECTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nowsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboa, rurnepOosa, ux rpaguKu U CBONCTBA, TPUTOHOMETPHUUECKUE (DYHKIINH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOCKIIUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABMKEHUE B KUBOUM mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, JJIGKTPUYECKHE CBOWCTBA METAIIOB, DBJIEKTPOJMTHYECKAS TUCCOIMAIUS,
rajibBaHUKa.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllMTa, 3a3€MJICHUE S3JEKTPONpHUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

IlocTtostHHBIE  MarHWTH.  B3amMoaencTBHE  NIOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUOMO cCynepno3uinuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUA MarHUTHOM
WHYKIIH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWH
MAarHUTHOTO TOJSl JJIMHHOTO TPSIMOTO MPOBOAHUKA W 3aMKHYTOTO KOJBILIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre mpOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM mojie. PaboTa cuisr Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOABIKYIIAs CUjla HWHAYKIUM. 3aKOH JJIEKTPOMAarHWTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAU B
MIPOBOJHUKE, IBMKYIIEMCS IMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckrue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIHU OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBiieHrE CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepmon, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroUMx KojeOaHUsAX. BrIHYX/I€eHHbIE MEXaHUUYECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUsI.

[lepemennbiii TOK. CHUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsHKEHUS.

Tpancpopmarop. [IponsBoacTBo, mepegadya u MOTPeOICHUE DIECKTPUIECKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJeOATeNbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MAsITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUS.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHWHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

HccnenoBanre 3aBUCMMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 0 IHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3ITyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMIIeHUE, noJsapuszanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTpOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEAHIMHE, paaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-nieys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpPOCTPAHEHHUE MONIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6mronenune otpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJICOaHU.



HccnenoBanre  CBOMCTB — DJJEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHE,
npesioMJIeHUE, MoJspu3anus, 1udpakuus, UHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomienue cBeta. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTEelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. LIger.

CoOuparoniie ¥ pacceuBaroniue JuH3bl. ToHkasg suH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas CHila TOHKOM JuH3bl. [locTpoeHue wnzo0OpaxeHHil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOJEHUS MAaKCUMMYMOB M MHUHHUMYMOB B HUHTEP(PEpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [udpakuuonHas pemérka. YciaoBue HaONIOAECHUA
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpuodopBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHrue. Mojiesib CBETOBOAA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGntonenue nonsipusaluu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul



N3MepeHnue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNUAJIBHON TEOPHUH OTHOCHUTEIBLHOCTH

['panuiel TPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctymnaTs
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHUE BPEMEHU U COKPAILCHHE
JUIMHBIL.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPrUel U UMITYJILCOM PEIIITUBUCTCKON YaCTUIIbl. DHEPTUS
ITOKOSI.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Hepruu (OTOHA C €r0 YACTOTOM. DHEPIus
U UMITyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa W MPAKTUUECKOE NpPHUMEHEHHE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacCTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBaA yacTull. BonHel ne bpoinsa. KopnyckynsipHO-BOIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
BisiHue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino saapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. ['amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaeMbl U MEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTonbl HaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO pU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE NMPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUH M aCTPOPU3MKH

Otansl pa3BuTHA acTpoHoMuUU. [IpuKknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

ConHeuHas cucrtema.

Connue. ConHewyHass akTUBHOCTh. Mcrounumk sHeprun ConHua W 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kilacc —
CBETUMOCTBY». 3BE3bl IJIaBHOM NOCIEIO0BAaTEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTH. BHYTpeHHEE CTpOEHHE



3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCX0XKACHUN U 3BoIronuu CosHIa U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pa3beranue ranakTHk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Maciirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN I ONPEeNICHUs MOJ0XKEHUsI HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEPHOIro MOJyIIapHs U IPKHUE 3BE3BI.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COILIMAJIBHON M ATUYECKOM cepax MeaTenTbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nUecKol KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUIN O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnovle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnore3a, (unyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbI U MX IMPOEKUMUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKUBOW MPUPOJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJINn3.



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

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue yueOHoro npeamera «Pu3nkay Ha ypOBHE CpellHEro oluiero oopasoBaHusi (0a30BbId YPOBEHB) JOJKHO
o0ecreunTh JOCTIKEHUE CIASAYIONMNX JIMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS y4eOHOro npeamera « Ou3nKay JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH
00yYaroImuXxcsi PYKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpHUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX YOEXKICHHH, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSIM POCCHICKOTO
00111eCTBa, paCIIMPEHUE >KU3HEHHOTO OMbITA U ONbITA ACATEILHOCTA B MPOIECCE peajn3allii OCHOBHBIX HAaINpaBJICHUI
BOCIIUTATEIILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ZUIIMU 00YUYaIOIIErocsi Kak aKTUBHOTO W OTBETCTBEHHOT'O WIEHA POCCHICKOIO
00IIIeCTBa;

MPUHATHE TPATUITMOHHBIX O0IEYEIIOBEUYECKUX TYMAHUCTHUECKUX U JIEMOKPATHUYECKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBbHOCTh B HMHTEpEcax TIPaKJAaHCKOTO OOIIEeCTBa, Yyd4acTBOBaTh B
CaMOYTIpaBJIEHUU B 00pa30BaTeIbHON OpraHU3aIINH;

YMEHHE B3aMOJICHCTBOBATH C COIIMAIbHBIMU HHCTUTYTAaMH B COOTBETCTBHUM C UX (PYHKIMSMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUUCKON TPaXKJaHCKOW MACHTUIHOCTH, TAaTPHOTH3MA;

IIEHHOCTHOE OTHOIIEHHE K TOCYJIapCTBEHHBIM CHMBOJIaM, JOCTIKCHUSIM POCCUUCKUX YYEHBIX B 007aCTH (PU3UKHU U
TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;



CIIOCOOHOCTh OIICHMBATh CHUTYyallMI0O M MPUHUMATh OCO3HAHHBIC pEUICHUs, OPHUEHTHUPYICh Ha MOpPaIbHO-
HPaBCTBEHHbIC HOPMBI U [ICHHOCTH, B TOM YHCJIE B JEATEIBLHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOILICHUE K MUY, BKIIIOUasl 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIEro (PU3NIECKOI HAyKe;

5) TpyA0BOro BOCIIHTAHUSI:

MHTEpEC K pa3inuHbIM chepaM npodecCuoHaANbHON IEATeTbHOCTH, B TOM YUCJE CBA3aHHBIM C (DU3UKON U TEXHUKOM,
YMEHHE COBEPIIIATh OCO3HAHHBIN BBIOOp Oyayliel nmpodeccuu U peain30BbIBaTh COOCTBEHHBIE )KM3HEHHBIC TJIAHBL;

TOTOBHOCTb ¥ CLIOCOOHOCTH K 00pa30BaHUIO U CaMO0OOpa30BaHUIO B 00J1acTh (DU3UKH HA MPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

Cc(OPMUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpbl, OCO3HAHUE INI00AJTBLHOTO XapaKTepa 3KOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHKUE U OCYILECTBIICHUE IEUCTBUIM B OKPYXKAIOILIEH CpeJie Ha OCHOBE 3HAHUA LEJIEW yCTOMYMBOTO Pa3BUTHUSA
YEJI0BEYECTBA;

pacUIMpEeHHE ONBITA IEATETbHOCTH 3KOJIOTUYECKON HAIIPaBIEHHOCTH Ha OCHOBE UMEIOLIUXCS 3HAHUM 10 (PUBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3UUECKOIN HAYKU;

OCO3HaHUE LIEHHOCTU HAyYHOU JeATeIbHOCTH, TOTOBHOCTD B MpOIecCe U3yueHUs! (PU3UKU OCYUIECTBIIATH MPOCKTHYIO
Y UCCJIeI0BATEIBCKYIO IEATEbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble Jlornueckue JaeicTBuA:
CaMOCTOATENFHO (POPMYIMPOBATH U aKTYaTU3UPOBATH IPOOIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;
ONPEAEIATH €U AEATEIbHOCTH, 3aJ1aBaTh MApaAMETPhl U KPUTEPUU UX JTOCTUKCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH ¥ TPOTUBOPEUHUS B PACCMaTPUBAEMBIX (PU3NUECKUX SBIICHUSIX;



pa3pabaThiBaTh IJIaH pEIICHHs] MPOOJIEMbl C y4E€TOM aHalM3a MMEIOIIMXCS MAaTepUajbHBIX M HEMaTepHAJIbHBIX
pecypcoB;

BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTh, OLIEHMBATh COOTBETCTBHE pE3YJIbTAaTOB LEJSAM, OLICHUBATH PUCKHU
MOCJIEICTBUN ACATEIIBHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH pPabOTy B YCIOBUSAX PEATbHOTO, BUPTYAJbHOTO W KOMOMHHPOBAHHOTO
B3aUMO/JICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

BJIaJICTh HAYYHON TEPMHUHOJIOTUEH, KITIOUEBBIMU MOHITUSIMUA U METOIaMU (PU3UYECKON HAYKH;

BJIaJICTh HABBIKAMU YU€OHO-UCCIEAOBATEILCKON U MPOEKTHOM JEATENIbHOCTH B 00JacTU (PU3UKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelIeHUsl 3ajad (PU3MYECKOro COJACp)KaHUs, NPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMS;

BJIQJICTh BHUJAMHU JCSATEILHOCTH IO TMOJIYYEHHUIO HOBOTO 3HAaHWS, €ro HWHTEpIpeTalud, MpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSAX, B TOM YUCJIE MPU CO3JaHUN YUEOHBIX TPOCKTOB B 001aCTH (DU3UKHU;

BBISIBJISITh IPUYUHHO-CIICICTBEHHBIE CBSI3U U aKTYallM3UPOBATh 3a/1auy, BbIIBUTAaTh TUIIOTE3Y €€ PEICHUS], HAXOIUTh
apryMEHTBI JUIsl JOKA3aTeNbCTBA CBOMX YTBEPKIEHUM, 3a1aBaTh MMAPAMETPBI U KPUTEPHUH PEILICHHUS;

aHAJIM3UPOBATh TOJYUYEHHBIE B XOAE PEIICHUS 3aJaud pPe3yJIbTaTbhl, KPUTUYECKU OLIEHHBATH HUX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a7a4M B 0Opa3oBaTEIbHOMN AEATEILHOCTH, B TOM UYMCIIE MPU U3YUYECHUU
busuKy;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTUUECKYIO 00JIACTh )KU3HEICSITEIHLHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, TIPEJJIaraTh OpPUTMHAIBHBIC MMOJIXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pa6ora c nundopmanueii:



BJA/JIeTh HaBBIKAMM IIOJIyY€HUs HMHPOpMauM (PU3MUYECKOTO COAEpKAaHUS U3 MCTOYHMKOB pa3HbBIX THIIOB,
CaMOCTOSITENIBHO OCYIIECTBIISITh MOUCK, aHAJIW3, CUCTEMATU3alMI0 U UHTEPIPETALUIO0 HH(POPMALIMK PA3IMYHBIX BUAOB U
(dopM npeacTaBIeHNUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(OpMALIHH;

UCIIONb30BaTh CpeACTBa WH(MOPMALMOHHBIX MW KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEIICHUH KOTHUTUBHBIX,
KOMMYHHMKAaTHBHBIX M OpPraHU3allMOHHBIX 3aJady C COOJIOJACHHEM TpeOOBaHMN SPrOHOMMKHM, TEXHHUKH O€30MAaCHOCTH,
TUTUEHBI, peCypcocOepeKeHNs, IPABOBBIX U ATHUECKUX HOPM, HOpM MH(OPMALIMOHHOMN 0€3011aCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTrO COJEpKaHUS B PaA3IMUYHBIX (opMarax Cc yd4€TOM Ha3zHayeHuss MHPOpMALUHU U
LEJIEBOM ayJUTOpUH, BEIONpast ONTUMAIbHYIO (POpMY IIPEICTABICHUS U BU3yaJIU3al1H.

KoMMyHUKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

OCYIIECTBJISITH OOIIIEHUE HA YpOKaX (PU3UKU U BO BHEYPOUHOU €SI TEIHLHOCTH;

pacro3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallUi U CMSTYaTh KOH(JIMKTHI;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOI TOUKY 3PEHHS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTOJB30BaTh MPEUMYIIIECTBA KOMAHTHOW U UHIUBUTyIbHOU PabOTHI;

BBIOMPATh TEMATUKY M METOJIbI COBMECTHBIX JEHCTBUMN C YUETOM OOIIUX MHTEPECOB U BO3MOXKHOCTEH KaXKIOTO YJIeHA
KOJIJICKTHBA;

MPUHUMATH LI€IM COBMECTHOW JIESITEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH JICHCTBUS MO €€ JOCTUKECHUIO:
COCTaBJIAThH IUIAH JCUCTBHM, paclpeAcsisTh poiH C YY4ETOM MHEHUN yYaCTHHKOB, OOCYXJaTh PE3yJbTaThl COBMECTHOM
paboTHI;

OIICHUBATh KAue€CTBO CBOETO BKJIAJa U KaXJOTO y4YaCTHHKA KOMAaHIbl B OOILIMNA pe3yJbTaT Mo pa3pabOTaHHBIM
KPUTEPUSIM;

Mpeiaratb HOBBIE MPOEKTHI, OLICHUBATh UJIEU C TTO3UIIMHA HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTHY;

OCYILIECTBIISITh TO3UTHBHOE CTPATETMYECKOE IOBEACHHE B PA3JIMUYHBIX CUTyalUsX, HPOSBISATH TBOPYECTBO H
BOOOpaKeHHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeiCTBHSA



Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIIATh IMO3HABATENIbHYIO JEATEIBHOCTh B 00JaCTH (PU3UKM W aCTPOHOMHHU, BBISBISATH
npo0IeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIBHO COCTABJIAThH IJIaH PELICHUs] PACUETHBIX M KaYECTBEHHBIX 3a/]a4, IUIaH BBINOJHEHUS NMPAKTHYECKOU
paboThHI ¢ YUETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUIT;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOUYTCHHI;

JienaTh OCO3HaHHBIN BBIOOD, ApryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEILIECHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO SPYAULIUU B OOJACTH (DU3UKHU, IMOCTOSHHO TMOBBIIIATH CBOWU
00pa30BaTeNIbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCHUTh KOPPEKTUBBI B JIESITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LENSIM;

BJIAJICTh HAaBBIKAMU TIO3HABATENIHbHON pe(IeKCMM KakK OCO3HAHUS COBEPIIAEMBIX JEWCTBUM U MBICIUTEIBHBIX
IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;

UCIOJIb30BaTh NPUEMBI pe(IeKCUU IS OLIEHKU CUTYallud, BEIOOpa BEPHOIO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTUBBI U @pPIYMEHTHI IPYTUX MPU aHATIM3€E PE3yIbTaTOB IEATEIbHOCTH;

OPUHUMATH ce0sl, TOHUMas CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apPTYMEHTBI JIPYTUX MIPU aHAJU3€ PE3yJIbTaTOB JACSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B nponecce qocTHKeHUs IMYHOCTHBIX PE3yJbTaTOB OCBOEHUS MIPOrpaMMbl IO (PU3KKE AJI YPOBHS CPEAHETO OOLIETrO
0o0pa3oBaHus y 00y4arouuXxcsi COBEPIICHCTBYETCS AMOLIMOHAIbHBIN UHTEIJIEKT, IPeAoiaralomuii copMupoBaHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CIMOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE COCTOSHHE, BUAETHh HANpaBJICHHS
pa3BUTHS COOCTBEHHON AMOIMOHAIILHOM Cepbl, ObITh yBEPEHHBIM B ce0e;



CaMOpETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATh OTBETCTBEHHOCTh 32 CBOE IMOBEJICHME,
CITIOCOOHOCTH 1Al TUPOBATHCS K AMOIIMOHATIBLHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIUM, BKJIIOYAIOIICH CTPEMIJICHHE K JOCTHKEHHIO IIE€IU U yCIEXy, ONTUMHU3M, UHUIIUATUBHOCTD,
YMEHUE JEUCTBOBATh UCXO U3 CBOMX BO3MOKHOCTE;

OMIIATUH, BKIIOYAIOIMIEH CIIOCOOHOCTh TOHMMATh 3MOIMOHAIBHOE COCTOSIHHME JAPYTHX, YYUTHIBATH €0 TIPH
OCYIIIECTBICHUN OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaMBaTh OTHOIICHUSI C JAPYTUMHU JIIOJbMH, 3a00THUTHCH,
MPOSIBIISATh HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K xonny oOyuenus B 10 Kkjacce npeaMeTHbIE pe3yibTaThl Ha ©0a30BOM YpPOBHE JIOJDKHBI OTPaKaTh
c(OpPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (POPMUPOBAHUM COBPEMEHHON HAy4YHOM KapTHHBI MHpa, B
Pa3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTHYECKOMN AEATEIBHOCTH JIFOJIEH;

YUUTHIBATh TPAHULIBI IPUMEHEHUS U3YYEHHBIX (U3HUECKUX MOJENel: MaTepualibHas TOYKa, MHEpIUaIbHas CUCTEMA
oTcu€Ta, aOCOJIIOTHO TBEPJIOE TEJNO, UACATBHBIN ra3, MOJEIU CTPOCHUS Ta30B, KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIM
AIIEKTPUYECKUI 3aps]l IpU pelIeHuH PU3NIECKUX 3a/1ay;

pacrno3HaBaTh (U3NYECKUE SABJICHUS (IIPOLECCHI) U OOBACHATH MX HAa OCHOBE 3aKOHOB MEXAHMKH, MOJEKYJSPHO-
KMHETUYECKOW TEOPUM CTPOCHHSI BELIECTBA M JJIEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJIUHEWHOE
JBUKEHUE, CBOOOTHOE MaIeHUE T, IBM)KEHHUE M0 OKPY>KHOCTH, MHEPLIMS, B3auMOAeicTBUE Ten, TudPpy3usi, OpOyHOBCKOE
JBUKEHHE, CTPOEHHUE KHUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE oObEMa TeJ MpU HarpeBaHUU (OXJIAKICHHM), TEIUIOBOE
paBHOBECHE, WCIIAPEHHME, KOHICHCALMs, IUIABJICHUE, KPUCTAJUIM3alMs, KHUIIEHUE, BJIAXKHOCTb BO31yXd, MOBBIIICHUE
JABJICHMS ra3a IIPU €ro HArpe€BaHWMU B 3aKPBITOM COCYZE, CBA3b MEXIY IapaMEeTpaMM COCTOSIHHA Ia3a B M30IPOLECcCax,
ANEKTpU3aLus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE [IBI)KEHHUE, HMCIOJIb3yd (U3MYECKHe BEIMYMHBL: KOOpJAWHATA, MYTh, MEpEMEIICHUE,
CKOpOCTb, YCKOPEHME, Macca TeJla, CUIIA, UMITYJIbC TeJla, KHHETUYECKAsl DHEPrus, NOTCHIMAIbHAs DHEPIUsA, MEXAHUYECKAs



paboTa, MexaHWYecKas MOILIHOCTb; MPU OMUCAHUU MPABUIBLHO TPAKTOBATh (PM3MUECKHUI CMBICI MCIIOJIb3yEMbIX BETUYMH,
uX OOO3HAYEHUs U E€JMHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIONIME JAHHYIO (PU3MUECKYIO BEIMYHMHY C JpPYTUMU
BEJINYNHAMU;

OTKCHIBaTh U3YUYCHHBIC TETVIOBBIE CBOWCTBA TEJ U TEIUIOBHIC SBJICHUS, UCTIONB3Ys (PU3UUECKHUE BEIUYUHBI: TaBJICHHUE
rasa, TEMIIEpaTypa, CPEeAHAs KUHETUUYECKasl SHEPIHsl XaOTUYECKOTO JABMKEHHUS MOJEKYJI, CPEJHEKBAAPATUYHASI CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSSI SHEprus, padora ra3a, KO3(QQPUIUEHT IMOJE3HOTO NEHCTBUS TEIIOBOIO
JIBUTATEJIS; TPU OMUCAHWUU MPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICT HMCHOJB3YEMbIX BEJIIMYMH, UX OOO3HAUYECHUS U
€AMHMIIBI, HAXOUTh (POPMYJIbL, CBSI3bIBAOIINE JAaHHYIO (PU3HUECKYIO BEJIMUHUHY C IPYTUMH BEJIMYMHAM;

ONKCHIBATh H3YYEHHBIE 3JEKTPUUYECKUE CBOWCTBA BEIIECTBA M 3JIEKTPUUYECKUE SABJICHHS (IMPOLECCHI), HCIONb3YS
(u3nUecKue BETUYMHBL: BJIEKTPUUYECKUN 3apsll, JJIEKTPUUECKOE I10JIe, HANpPSHKEHHOCTh IMOJISI, MOTEHUHWas, pPa3HOCTb
NOTEHLMAJIOB; IPU ONKCAHUU MPaBWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI UCIOJIB3YEMBIX BEJIUYMH, UX OOO3HAUEHUS U
SIMHUIIBL; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIMYMHAMU;

aHANIM3UPOBaTh (PU3HUECKUE POLECCHI U SBJICHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHBI U MPUHLIUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u Il 3akonsl HbroTOHA, 3aKOH COXpaHEHMS] MEXaHWYECKOW SHEPrUH, 3aKOH COXPAHCHHS HMITYJIbCa,
IPUHLMUI CYNEPIO3ULIUHA CHJI, TPUHIUI PABHONPABHUS WHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KMHETHYECKYIO
TEOPHUIO CTPOEHUS BEILECTBA, Fa30BbIEC 3aKOHBI, CBA3b CPEIHEN KMHETUYECKON 3HEPTrUU TEIUIOBOIO JBHKEHHS MOJIEKYI C
abCOJIIOTHOM TeMIlepaTypoH, MEePBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUs JIEKTPUUYECKOTo 3apsiaa, 3akoH KyioHa,
OpyU 3TOM pa3iIUyYaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE IMPHUHLHUIIBI ACHCTBUS MAIIMH, IPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBHS UX
0€30I1acCHOr0 UCIIOJIb30BAHUS B TOBCEAHEBHOM KU3HH;

BBINIOJIHATh 3KCHEPUMEHTHI M0 UCCIENOBAHUIO (DPU3MUECKUX SIBJICHUI M MPOLECCOB C UCIOJB30BAHUEM MPSMBIX U
KOCBEHHBIX M3MEpPEHUH, MpU 3TOM (POopMyIHpoBaTh MpodieMy/3ajady U TUIOTE3y y4eOHOTO SKCIIEpUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOT0 000pYy10BaHMUS, IPOBOIUTH ONBIT U (DOPMYIUPOBATH BHIBOABI;

OCYILECTBIISAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEJIMYUH, IPU 3TOM BbIOMpaTh ONTUMAJIBHBIA CIOCO0
WU3MEPEHHUS U UCII0Ib30BaTh U3BECTHBIE METObI OLIEHKH [TOTPELTHOCTEN N3MEPEHMI;



UCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIMYMHAMU C MCIOJB30BAaHUEM MPSAMBIX M3MEPEHUM, IpU 3TOM
KOHCTPYMPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3YJIbTaThl OJYUYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUJE TaOIUI U
rpauKoB, AeJaTh BBIBOBI IO pe3yJIbTaTaM HCCIEA0BAHNUS;

coOmoaTh mpaBuia OE30MacCHOTO TpyJa MpH MPOBEACHUH HCCIEJOBAHMM B paMKaxX y4eOHOTO HKCIEPHUMEHTA,
y4eOHO-UCCIEIOBATEILCKOM M MPOEKTHOW  ACSITENBHOCTH C  HCHOJIB30BAaHUEM HM3MEPUTEIBHBIX  YCTPOHCTB H
J1a00paTOPHOTO 00OPYIOBAHUS,

pemaTh pacuéTHbIe 3aJa4M C SIBHO 33JaHHON (U3NYECKOW MOJEIBIO, UCOIb3Ys (PU3NUECKUE 3aKOHBI U MPUHIUIIBL,
Ha OCHOBE aHaliu3a YCJOBHUS 3aJauyd BbIOMpATh (PU3NYECKYIO MOJIENb, BBIACIATH (PU3UUECKUE BEIUYMHBI U (POPMYIIbI,
HEOOXOJUMbIC Ml €€ pPElIeHUs, MPOBOAUTH PAcUEThl M OIECHUBATh PEATBHOCTH IMOJYYCHHOTO 3HA4YeHUs (U3NYECKOU
BEJIMYMHBI,

pelaTh KaueCTBEHHbIE 3aJ]aul: BBICTpaMBaTh JIOTMUECKHU HENPOTUBOPEUMBYIO LIETIOUKY PACCyKICHHUI C Omopol Ha
U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHMUSI;

UCTIONB30BaTh TMPH pEIICHWH YYeOHBIX 3a1ad COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTUHA IS TOHCKa,
CTPYKTYpUPOBAHHUSA, UHTEPIIPETAIIMA U TPECTABICHUS Y4eOHOW M Hay4HO-TIOMYJSIPHOW HMH(OpMAIMH, MOTyYeHHOW H3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTM3UPOBATh MOJIy4aeMyto HH(POPMaLHUIO;

OPUBOJUTH NPUMEPHl BKJIAJa POCCUMCKMX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAyKHU, OOBSICHEHUE
IPOLIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCTIONIb30BaTh TEOPETUYECKHE 3HaHUS MO (DU3MKE B MOBCEIHEBHOM KH3HU IS oOecredeHuss 0e30MacHOCTH MpH
oOpamieHun ¢ mpudboOpaMl M TEXHHUUYECKUMU YCTPOMCTBAMHM, Ui COXPAHEHHsI 3J0POBbsI M COOMIOAEHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpY>KaloLlEeH cpefie;

paboTaTh B IpYIIE C BHIMOJIHEHUEM Pa3IMYHbIX COLMAJIBHBIX POJIEH, TIaHUPOBATh pabOTy IPYyMIbl, PalMOHAIBHO
pacipenensaTh 00S3aHHOCTH M TUIAHUPOBATh AEATEIHHOCTh B HECTAaHAAPTHBIX CUTYallMsSX, aJIeKBAaTHO OIICHWBATH BKIIA]
Ka)XJ0T0 U3 YYaCTHUKOB TPYIIIEI B PEIICHHE PacCCMAaTPUBAEMON MPOOIEMBI.

K xonmy oOyuenus B 11 KkJjacce TpeaMeTHbIe pe3yldbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh
c(OpPMHUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:



JIEMOHCTPUPOBATh Ha MPUMEpaxX posib U MecTo (HU3UKHU B GOPMUPOBAHUM COBPEMEHHOW HAyYHOW KapTUHBI MHpA, B
pPa3BUTHH COBPEMEHHOW TEXHWKM M TEXHOJOTHH, B IMPAKTHYECKOW NEATENbHOCTH JIOJEH, IEIOCTHOCTh W EAMHCTBO
¢du3nUecKoil KapTUHBI MHPA;

YUUTHIBaTh TPAHUIIBI TPUMEHEHUSI U3YYCHHBIX (PU3UUECKUX MOJETCH: TOUCUHBIN 3JEKTPUUECKUA 3aps, JIyd CBETa,
TOUYCYHBI UICTOYHHK CBETA, ICPHAS MOJIETh aTOMa, HYKJIOHHAsI MOJIENTb @aTOMHOTO Siipa NPU PelIeHUN (PU3NIECKUX 3a/1aY;

pacro3HaBaTh (pu3nUecKue siBICHUS (IIPOIECCHl) U OOBICHATH UX Ha OCHOBE 3aKOHOB JICKTPOJAUHAMUKHU M KBAHTOBON
¢u3uKu: 3nMeKTpUYecKas MPOBOJAUMOCTb, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JACUCTBUS TOKA, B3aMMOJACHCTBUE
MarHuTOB, JIEKTPOMArHUTHAS WHIYKIIUS, JEHCTBHE MArHWTHOTO TOJSI Ha MPOBOAHHK C TOKOM M JBIDKYIIUHCS 3aps,
DIIGKTPOMArHUTHBIE KOJEOaHWA W BOJHBI, MPSIMOJUHEHHOE pacHpOCTpaHEHHE CBETa, OTPaKEHHUE, MPETIOMIICHHE,
uHTEeppepeHus, Audpakuus U MOJspHU3alus CBETa, AUCHEpcHs cBeTa, (oTodnexkrpuyeckuid 3¢pdekt (PpoTorddexr),
CBETOBOE JIaBJICHHWE, BO3HMKHOBEHUE JIMHEHYAaTOro CHeKTpa aToMa BOJOpPOAA, €CTECTBEHHas M HCKYCCTBEHHas
PaZ0aKTUBHOCTb;

ONKCHIBATh HW3YYCHHBIC CBOWCTBAa BeIIECTBA (DIEKTPUUECKHE, MAarHUTHBIC, ONTHYECKHE, DIEKTPUUECKYIO
IPOBOJAMMOCTh PA3JIMYHBIX CpPEN) M DICKTPOMArHUTHBIC SIBICHUS (MIPOIECCHI), MCHONB3YS (PU3UUECKHE BEITHMUMHBL:
AIIEKTPUYECKUI 3aps]], CUila TOKa, JIEKTPUUECKOE HaNpsHKEHHUE, JIEKTPUUECKOE COMTPOTUBIICHHUE, Pa3HOCTh MOTEHIIMAJIOB,
AJIEKTPOJIBIKYIAsl CHJIa, paboTa TOKAa, MHIYKIMS MAarHUTHOTO Mouisd, cuia Ammepa, cuna JlopeHua, MHAYKTHBHOCTb
KaTyILKH, SHEPTHUS 3JIEKTPUUYECKOI0 U MAarHUTHOTO TOJIEH, IEPUOJI U 4acTOTa KoJeOaHui B Koyie0aTeIbHOM KOHTYPE, 3apsij
¥ CWJIa TOKa B MPOIECCE TaPMOHUYECKUX DSJICKTPOMArHUTHBIX KoJeOaHuid, (POKyCHOE pacCTOSHHUE W ONTHYEecKas CHIia
JIMH3BI, TIPU OMMCAHUH MPABUIBFHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEMbIX BETUYHH, UX 0003HAUCHUS U €AMHMUIIBI,
yKa3bIBaTh (JOPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (DU3UUECKYIO BETUUYHUHY C JPYTMMH BETUUMHAMU;

ONKCHIBATh M3yYCHHbIE KBAHTOBBIC SBJICHUS U MPOIECCHI, HCIONb3ysd (PU3NYECKUE BEIUYUHBL: CKOPOCTh
AJNIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI M 9acTOTa CBETA, DHEPTHsl U MMITYJIbC (DOTOHA, MEPUOJ MOIypaciaga, dHEPTHs
CBS3M AaTOMHBIX SJ€p, NPU OMHMCAHWW TPABWIBHO TPAKTOBaTh (PU3WYECKUN CMBICT HCIONB3yeMbIX BEIWYHH, HX
0003HAYCHHS ¥ €IUHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIINE JaHHYIO (DU3UUECKYIO BEIMYMHY C IPYTUMH BEIHUYNHAMU,
BBIUUCIIATH 3HAU€HNE (PU3UYECKOM BEIMYNHBI;

aHaAJIM3UPOBaTh (PU3NYECKUE MPOIECCHl M SIBICHMS, WCIOJB3Yys (DU3MUECKHE 3aKOHbl M MPUHLUIBL: 3aKkoH Owma,
3aKOHBl  TIOCJENOBATEIbHOTO M MAapaJIeIbHOTO  COEIMHEHHMS MpPOBOJHUKOB, 3akoH Jxoyns—Jlenma, 3akoH



ANIEKTPOMArHUTHOM WHIYKIIMH, 3aKOH MPSMOJUHEHMHOTO PacHpOCTPAHEHHUS CBETa, 3aKOHBI OTPAKEHMsI CBETA, 3aKOHBI
NpEJIOMIICHUSI CBETa, ypaBHeHHE OUWHINTeHHa 171 ¢GoTodpdeKTa, 3aKOH COXPAHEHHUS DHEPTUM, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOH COXPaHEHMs JICKTPUUYECKOTO 3apsjia, 3aKOH COXpaHEHHsS MacCOBOI'O YHMCIIA, MOCTynaThl bopa, 3akoH
PaJMOAKTUBHOTO pacmaaa, Mpu 3TOM pas3indyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €0 MaTeMAaTHYECKOE BBHIPAKCHHUE H
ycioBus (TpaHuIlbl, 0071aCTH) TPUMEHUMOCTH;

OTpENENIATh HaIlpaBJieHHEe BEKTOpa MHAYKIIMM MAarHUTHOTO IIOJISI TIPOBOJHHMKA C TOKOM, CHJIbI AMIIepa W CHJIBI
Jlopenua;

CTPOUTH U OMKCHIBATh U300paXKEHUE, CO3/1aBAEMOE TIJIOCKUM 3€pPKAJIOM, TOHKOW JIMH30M;

BBITIOJTHSATDh SKCIIEPUMEHTBI 10 UCCIIECIOBAHUIO (PU3MUECKUX SIBJICHUN U MPOIECCOB C MCIOJIb30BAHUEM MPSMBIX U
KOCBEHHBIX M3MEPECHUI: MpU 3TOM (POpMyIupoBaTh MpoOsiemMy/3aiady U TUIIOTE3Y Y4eOHOTO SKCIEPUMEHTa, cOOUpaTh
YCTAHOBKY M3 IIPEJIOKEHHOTO 000PY/I0BaHMS, IIPOBOJIUTH OIBIT U (DOPMYIIHMPOBATH BHIBO/IHI;

OCYIIECTBIISITh MPSAMbIE M KOCBEHHBIC U3MEPEHUST (DU3NUYECKUX BEJIIMUMH, MIPU 3TOM BBIOMPATH ONTUMAIBHBIN CIIOCO0
WU3MEPEHUS U UCTIOJB30BaTh U3BECTHBIC METO/IbI OLICHKU MOTPEIIHOCTEN N3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH  (PU3MUECKUX BEJIMYMH C HCIOJIL30BAaHUEM TNPSIMBIX WM3MEPEHUM: TMpU HTOM
KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3YyJIbTATHI MOJYICHHON 3aBUCHUMOCTH (PU3UYECKUX BEJIMUMH B BHJIC TAOJIHUII U
rpaduKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

cobmoaTh MpaBuiaa 0€30MacHOTO TpyJa MNP IMPOBEICHUHM HCCICIOBAaHMM B paMKax y4eOHOro SKCIIEpHMEHTA,
y4eOHO-UCCIICIOBATEILCKOM U TPOEKTHOM  JEATEIbHOCTH C  HCMOJb30BAHUEM U3MEPHUTEIBHBIX YCTPOHUCTB U
71a00paTOPHOTO 000PYAOBAHUS;

pemarh pacy€THbBIE 3a/1a4d C SBHO 33JIaHHOM (PU3HYECKON MOCIBIO, UCIOIB3Ys (PU3UUYCCKHUE 3aKOHBI U MPUHIIMIIBI,
Ha OCHOBE aHallM3a YCJIOBHUS 3aJauyd BBIOMpATh (DU3WYECKYI0 MOJICb, BBIICIATH (DU3UUECKUE BEIWYUHBI U (OPMYIIHI,
HEOOXOJMMBbIC ISl €€ pelIeHUs], MPOBOJUTh PacdyE€Thl U OIEHUBATh PEATHHOCThH MOJYYEHHOTO 3HAUYCHUST (PU3UYECKOU
BEJIMYMHBI;

pelaTth KaueCTBEHHBIE 3aJa4M: BBICTPAMBAThH JIOTUYECKH HETPOTUBOPEUMBYIO IETIOYKY PACCYXKIESHUM C OMOpOM Ha
M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUECKUE SIBJICHUS;



UCIIOJIb30BaTh TMPU PEIIEHUH YYEOHBIX 3a7ad COBPEMEHHbIe HHGOPMAIIMOHHBIE TEXHOJIOTUM MJi1 TIOHCKa,
CTPYKTYPUPOBAHUS, UHTEPIIPETAIIMU U TPEACTABICHUS] Y4EOHOM M HAyYHO-TIOMYJISIPHOM HMH(OpMaIuu, MOJIy4eHHOU W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATh MOTy4yaeMylo HHPOpMaIIUIO;

OOBSICHATH IPUHLIUIIBI ACUCTBUS MAIllMH, TPHUOOPOB U TEXHUYECKHUX YCTPOICTB, pa3iudaTh YCIOBHs UX 0€30MacHOTO
MCITIOJIb30BAHUS B ITOBCEHEBHOM KU3HU;

NPUBOAUTH TPUMEPHI BKJIAJla POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(QU3UKOB B pPa3BUTUE HAayKH, B OOBSICHEHHE
MIPOLIECCOB OKPYKAIOILIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM W3HM g oOecrieueHuss 0€30MacHOCTU MpHU
oOpanieHMu C nOpuOOpaMM M TEXHUYECKHMMH YCTPOMCTBAMH, ISl COXPAHEHHS] 30pPOBbS M COONIOAEHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKaIOLIEH CpeJie;

paboTaTh B IpYIIE C BBIMOJIHEHUEM Pa3IUYHbIX COLMAIBHBIX POJEH, MIIAHUPOBATh pabOTy TPYIIIbI, PALIMOHAIBHO
pacnpeneniaTb 00s3aHHOCTU M IUIAHUPOBATh JEATEIbHOCTh B HECTaHIAPTHBIX CUTYallUsSX, a/IeKBaTHO OLICHHWBATH BKJIAJ
KQ)KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.

Pabouas nporpamma o (pu3ukKe cBsi3aHa ¢ MPOrpaMMOIl BOCIIUTAHUS Yepe3:

- MPUBJICUCHUE BHUMAHUS 00yUYarOIIUXCsl K ICHHOCTHOMY aCHEeKTY M3y4yaeMbIX Ha YPOKax MPeJAMETOB, SIBICHUN U
COOBITUM, THUITUMPOBAHUE 00CYKICHUMN, BEICKA3bIBAHUI CBOEI0 MHEHUS, BHIPAOOTKH CBOETO JIMUHOCTHOTO OTHOIIEHUS K
W3y4aeMbIM COOBITHUSIM, SIBJICHUSM, JIUIIAM;

-BBIOOP METOJI0B, METOJUK, TEXHOJIOT U, OKa3bIBAOIINX BOCIIUTATEIBHOE BO3/ICMCTBUE HA INYHOCTh B COOTBETCTBUH C
BOCIIUTATEJIBHBIM UACAJIOM, LIEJIBIO U 3a1a4aMH BOCIIUTAHMS, LICJIEBBIMUA OPUEHTUPAMU PE3YJIbTaTaM BOCIIUTAHHUS;
peanu3anuio NPUOPUTETOB BOCIIUTAHUS B Y4€OHON JAESATENbHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
. 1
21 Kunewaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 19
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 1 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TEpMOHHAMH K1 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK

®a3oBbIC Nepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MeKTpoCTaTHI 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 35eKTpuYecKuil TOK. TOKHM B bubnmoreka [JOK
4.2 12
Pa3IMYHBIX cpesax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
HroroBast kKoHTpoIbHAs paboTa 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MarunuTtHOoe noje. IIeKTpOMarHuTHast 11 1 3 bubnmoreka [JOK
' WHTYKIIAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHW4eCcKue U SJIEKTPOMArHUTHBIE 9 1 1 bubnnoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
2.2 MexaHU4YeCKHUE U AJICKTPOMArHUTHBIE BOJIHBI 5 1 httos://m.edsoo.ru/7fA1c97c
bu6mmoreka [JOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crielIUaNbHON TEOPUH 4 1 bubnmnoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
41 DNeMEeHThI KBAHTOBOW ONTUKU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenune atoma 4 bubnuorexa [IOK



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

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bu6mmoreka [IOK
51 DJIeMEHTHI aCTPOHOMUH U aCTPODHU3UKH 7 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE
bubmuorexa [JOK
6.1 Obo0maiouee nosToperHe 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
[ToBTrOpenue temsl «Mexanuka» Pemenue 3agaq no reme 1
[ToBTOpEeHME TeMbl «DNEKTPOAUHAMUKA» Pemienne 3a1au 1
0 TeMe
[ToBTOpenue Temnr «Konebanus u BoHb Pemienne 3aqau 1
0 TeMe
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/n Tema ypoxa Konrtpoasnbie IIpakTuuyeckue flata HpoBLIe
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsl
®duznka — Hayka o IpUpoJIe.
1 Hayunslie MCT(}),;I)I HOEH;)HI;IHSI 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c32e2
OKpY>KaIoIllero Mupa
Ponb 1 mecTo dusuku B
5 (hopMHUPOBaHUHM COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JESITEIbHOCTU JTI0AEH
MexaHuueckoe TBUKEHHE.
3 OTHOCUTEIBHOCTH MEXaHUYECKOTO 1 bu6mmoreka [IOK
nerkeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE IpsIMOJIMHEWHOE 1 bubnnorexka [JOK
JBU)KEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOMeEpHOE npsMOIMHENHOE 1 bubnuoreka [IOK
JBUKEHUE https://m.edso0.ru/ff0c3620
5 PaBHOMEpPHOE NpsAMOJIMHENHOE 1 bubnuoreka [IOK
JBIDKCHUE https://m.edsoo.ru/ff0c3620
7 PaBHOyCKOpEHHOE NpSIMOJIMHENHOE 1 bubnnorexka [JOK
JBUYKEHUE https://m.edsoo.ru/ff0c372e
3 PaBHOYyCKOpEeHHOE MPSIMOJIUHEITHOE 1 bubnuorexa [IOK

NBIDKEHHE

https://m.edsoo.ru/ff0c372e



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e

9 PaBHOyCcKOpEHHOE IPSIMOIMHEIHOE bubmuorexa [IOK
JIBHYKCHHUE https://m.edsoo.ru/ff0c372e
10 CBobOoaHOe najeHue. Y CKopeHue bubnnoreka [HOK
CBOOOIHOTO IaICHUS https://m.edsoo.ru/ff0c39cc
1 CBoOoaHoe majieHue. Y CKopeHue bubmuoreka [JOK
CcBOOOIHOTO ITaJICHUSA https://m.edsoo.ru/ff0c39cc
KpuBosmHeliHOE ABUXKEHUE.
12 JIBrokeHUE MaTepHAIbHOM TOYKH I10 bubmorexa OK
p https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
KpuBosmHelHOE nBUXKEHUE.
13 JIBr>KeHME MaTepUAIbHOM TOYKH IO bubmorexa LHOK
p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
14 KontponbHas paboTa mo teme
«KuHeMarnka MaTepuaJbHOU TOUKH»
[Tpunnum oTHOCHTENBHOCTH [ anmuest.
15 HNnHeprmansHBIE CHCTEMBI OTCUETA bubmorexa HOK
pit N ' https://m.edsoo.ru/ffOc3be8
[Tepsrlii 3ak0H HproTOHA
Macca tena. Cuina. [lpunnun
16 CYIIEPIIO3UIIAM CHII. BTOpO# 3aK0H bubmorexa [JOK
yrep ) P . https://m.edsoo.ru/ffOc3be8
HeroToHa nns MmaTepuanbHON TOYKU
Macca tena. Cuina. [lpunnun
17 CYIICPIIO3UIINH CcHI. BTOpoii 3aK0H bubmorexa LOK
yrep " ’ P . https://m.edsoo.ru/ffOc3be8
HproTona nist MaTepuanbHOM TOUKH
Macca Tena. Cuna. [Ipunuun
18 CyHepHo3uIuu cuil. Bropoii 3aKoH bubmiorexa LOK
yrep H ' p . https://m.edsoo.ru/ff0c3be8
HeroTona nist MaTepuanbHOM TOUKH
19 Tpernii 3akoH HeroTOHA [U1 bubnnorexka [JOK

MaTCpHUAJIbHBIX TOUCK

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3be8
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Tpernii 3akoH HeroTOHA 1U11

bubmuorexa [JOK

20
MarepuaibHbIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMUpHOro TsaroreHus. Cuna
21 Tspkectu. [lepBas kocMuueckas bubmmorexa [TOK
P https://m.eds00.ru/ff0c3d00
CKOpPOCTh
99 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnoreka HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. KoadduumeHT tpenus.
23 Cuia cgn OTI/IBJ‘IeI(-IbI/Iq})I npu BI/IS(CHI/II/I bubmmorexa LOK
P pH A https://m.edso0.ru/ff0c3f76
TeJa B KUAKOCTU WJIH ra3e
Cuna tpenusi. KoadunmenT tpenus.
24 Cuna clc)m OTI/IBJIGI?I/Iq:I npu I[BPIE(CHI/II/I bubmorexa LHOK
P p https://m.edsoo0.ru/ff0c3f76
Teja B KUAKOCTU WJIH ra3e
Kontponbnas padota «/lunamuka bubmuorexa [JOK
25 .
MaTepuatbHOU TOYKI https://m.edsoo.ru/ff0c3f76
[TocTynarenbHOE U BpamaTelibHOE
26 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. bubnmnorexa [JOK
MowmenT cuisl. [liieuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TElIa
NMnynsc MmaTepralbHONM TOYKH,
97 CUCTEMBI MAaTEPUAIIbHBIX TOYEK. bubnnorexka [JOK
Nmmynbce cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUKEHUE
PaGoTta 1 MOIITHOCTH CHITBL.
78 Kunernueckas sHeprust bubnnorexka [JOK
MaTepuaabHOW ToUukH. Teopema 06 https://m.edsoo0.ru/ff0c4502
W3MEHEHUN KMHETHYECKO SHepruu
29 PaboTa ¥ MOIIHOCTH CHUJIBL. bubmuoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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https://m.edsoo.ru/ff0c4502

Kunernueckas sneprus
MarepuaiabHO Touku. Teopema 00
M3MEHEHUN KMHETHYECKON 3HEpruun

https://m.edsoo.ru/ff0c4502

30

IToTrenumanpHas SHEPTHUsL.
[ToTeHunanpHas 3HEPIUsl yIpyro
neGopMUPOBaHHON NPYKUHBIL.
ITorennuanbpHast sHeprus Tena BOIU3U
ITOBEPXHOCTU 3€MJIU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

31

IloTenumanbHble U HENOTEHIMAIbHBIE
cuitbl. CBsA3b paboTHI
HETIOTCHIUAJIBHEIX CUJI C U3MEHCHUEM
MEXaHWYECKON PHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

32

Jlaboparopuas pabora
«HccnenoBanue cBsizu pabOThI CHIIBI C
M3MEHEHHEM MEeXaHUUYECKOW IHEPTUU
TeNa Ha MPUMEpe PacTsKEHUS
PE3UHOBOTO KI'yTa»

33

KonTponbhas pabota no teme
«3aKOHBI COXpaHEHUsI B MEXaHUKE.
PaGora»

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

34

OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
neuxenue. Audoysus. Xapakrep
JBIKEHUS U B3aUMOJICHCTBUS YaCTHIT
BelecTBa. MoJenu CTpoeHus ra3os,
YKUAJIKOCTEN U TBEPBIX TEIl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

35

Macca monekyn. Konuuecto



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Bemtecta. [locTostHnas ABoraapo

36

37

TennoBoe paBHOBecue. TeMmneparypa
u e€ uzmepenue. lllkana remneparyp
Henscus

Wneanpueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

38

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

39

AOcomroTHas TeMIepaTypa Kak Mepa
CpeHEW KUHETUYECKON SJHEPTUU
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Kianeiipona

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

40

3akoH JlanmbpToHa. ["a30BbIC 3aKOHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

41

Jlaboparopras pabora
«HMccrenoBanne 3aBUCUMOCTH MEXIY
napameTpamMH COCTOSHHSI
Pa3peKEHHOTO ra3a

42

43

N3omponeccsl B HACAIBHOM rasze u ux
rpaduyeckoe npeacTaBieHue

I/I3OHPOHCCCH B UACAJIbHOM ra3€ u ux
rpa(bnquKoe NpeaACTaBJICHUC

44

Kontponbnas paboTa mo teme
«MoJIeKyIIpHO-KHHETHIECKAsI TCOPHUS
CTPOCHHSI Ta30B»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

31

BnyTtpenHss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOk! €€ m3menennsa. Koanyectso

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

TEIUIOTHI U paboTta. BuyTpenuss
SHEPTHsl OTHOATOMHOTO UACAIBHOTO
rasa

Buytpennss sHeprus
TEPMOAMHAMUYECKON CUCTEMBI U
criocoOsl e€ n3menenus. Konumuectso

bubmuoreka [JOK

46 TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edso0.ru/ff0c5952
SHEPTHUsi OJHOATOMHOTO UJICAIbHOTO
raza

bu6mmoreka [IOK

47 Bt remionepeatia https://m.edso0.ru/ff0c5c36
VY nenpHas TEIIOEMKOCTb BEILIECTBA.

48 KonunyecTBo TemnoTs! npu bubnuorexa [JOK
Tertonepenaye. AnuadbaTHbIN https://m.edsoo.ru/ff0c5c36
mpoiecc

49 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnnoreka [JOK
MPUMEHEHNE K U30IPOLECCaM https://m.edsoo.ru/ff0c5efc

50 [lepBslii 3aKOH TEPMOAMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
Heo6paTumocTs nporeccoB B

51 an/Ip(I))z[e. Bropoit I;aKOH bubmmorexa [OK

https://m.edsoo.ru/ff0c6230
TePMOJTUHAMUKU

59 [Tpunun nevicreus u KT/ TenmoBoi bu6mmoreka [IOK
MaII1HbI https://m.edsoo.ru/ff0c600a

53 uxa Kapnro u ero KIT/]

54 DKosorunyeckue mpoodaemMbl
TETUIOHEPTETUKHI

55 O6o0maromuii ypok «MosexkyspHast bubnmuotexa [JOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

¢uznka. OCHOBBI TEPMOIMHAMUKI

https://m.edsoo.ru/ff0c6938

KonTponbhas pabota no teme

bu6mmoreka [IOK
M .
5 «Monexynapras pusnka. Ocrosb! https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
57 [TapooOpa3zoBaHue 1 KOHJIEHCAIIHSL. bubnmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcCoNOTHAS 1 OTHOCUTEIbHAS
68 BIIAKHOCTh BO31yXa. HachIeHHbIH bubmorexa OK
AyXa. B https://m.edsoo.ru/ff0c64d8
nap
AOCOJIIOTHAS U OTHOCUTEIbHAS
59 BJIQXKHOCTh BO31yXxa. HachIeHHbBIM bubmorexa [JOK
AyXE. = https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucraminyeckue u
aMop@HbIe Tes1a. AHU30TPOIHS
60 CBOIE(?;B KPHCTAJLIOB >sz KHE bubmorexa HOK
P -/ https://m.edsoo.ru/ff0c65f0
kpuctabsl. CoBpeMEHHbIE
MaTepuabl
[1naBneHue U KpUCTATIIA3AIIMSL.
61 VY aenbHas TEIIOTA MJIaBICHUS bubmorexa HOK
s ’ https://m.edsoo.ru/ff0c6708
CyOnumariust
bu6nmoreka [JOK
2
6 YpasHeHHe TeI0Boro banarca https://m.edsoo.ru/ff0c6820
63 Konrtponbnas padora «Pa3oBble bubnuoreka [IOK
IEPEXOABIN https://m.edsoo.ru/ff0c6820
OnexTpu3anus Tei. JIEKTPUIECKUI
64 3apsi. J{Ba BUsia dJEKTPUIECKUX bubmorexa HOK
AR A P https://m.edsoo.ru/ff0c6bcc
3apsIoB
65 [TpoBOIHUKH, TUATEKTPUKHU U bubnmuotexa [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

MOJIYITPOBOJIHUKH. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa

https://m.edsoo.ru/ffOc6bcc

B3aumopeiicTBue 3aps10B. 3aKOH

bu6mmoreka [IOK

66 K .T i i
YHOHd. L ORCHHAM SneKTpHaccId https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpsisk€HHOCTB AJIEKTPUYECKOro
67 nosst. [IpuHImn cynepno3uiuu bubnnoreka [HOK
BJIEKTPUYECKUX MoJel. JInnnn https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Hanps:k€HHOCTB 37IEKTPUUECKOTO
68 noss. [IpuHuun cynepno3unuu bubnnoreka [JOK
BJIEKTPUYECKUX MoJe. JInnun https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
PaGora cui 31eKTpocTaTuuecKoro
69 noist. [Torennman. PasHocTs bubmorexa LHOK
] Huat https://m.edsoo.ru/ff0c6f00
MOTEHI[MAJIOB
Pabota cui sanexkTpocTaTHieckoro
70 nosist. [lorenunan. PazHocts bubmmorexa [OK
’ fadt. https://m.edso0.ru/ff0c6f00
MOTEHI[MAJIOB
[TpoBOIHUKY U AUDIIEKTPUKH B
71 3J'Ip€KT J(l)CTaTI/I‘-IeCKOM noljie bubmorexa HOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTh
N bubmuorexa [JOK
72 OnextpoémkocTs. Konnencaro
TICKTPOCMIOCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
73 KOHJICHCATOpa. DHEPTHUS 3apsSHKCHHOTO bubmmorexa [JOK
g pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOpa
74 JlaGopatopHnas pabora "M3mepenue



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

3IEKTPOEMKOCTH KOHAeHcaTopa'

75

[IpunIMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
amnmapara, CTpyHHOTO IPUHTEPA.
DNeKTpocTaTUYeCcKas 3allluTa.
3azeMIIeHHE AIIEKTPOIPUOOPOB

76

DIJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma 1ist
ydacTKa Lenu

77

[TocnemoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCTMHEHHE
npoBoAHUKOB. JIaboparopHas padota
«3yueHne cMemaHHOro COSTMHEHUS
PE3UCTOPOBY

0.5

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

78

79

PaboTta u MOIITHOCTH ANEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

PaboTta u MOIITHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

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

80

3axon OMa 11 TOJIHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M13mepenue D/IC ucTouHuKa TOKa U
€ro BHYTPEHHETO COIIPOTHBIICHUS

0.5

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

81

3axon OMa 11 OJIHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3aMbIKkaHue. Pemenne 3anau



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

82

DNEeKTPOHHAs TPOBOIUMOCTH TBEPIBIX
METaJUI0B. 3aBUCUMOCTD
CONPOTUBIICHUS METAIIIOB OT
Temreparypbl. CBEpXIIPOBOJIUMOCTh

83

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

84

85

86

87

88

89

[TonynpoBoIHUKH, UX COOCTBEHHAS U
IIpUMecHas poBoAUMOcTh. CBOMCTBA
p—n-nepexona.
[TomympoBOTHUKOBBIE TPUOOPEI
[TonynpoBoIHUKH, UX COOCTBEHHAS U
pUMecHas MpoBoAUMOCcTh. CBOCTBA
p—n-nepexona.
[TomynpoBOTHUKOBBIE PHUOOPEI
DIEeKTpUYECKHI TOK B pacTBOpax U
pacruiaBax 3JE€KTPOIUTOB.
ONEKTPOIUTHYECKAS AUCCOLUALIMS.
DneKkTpon3

DNEeKTPUUECKUN TOK B pacTBOpaX U
pacrmiiaBax 3JIeKTPOJIUTOB.
DAEKTPOIUTHYECKAS AUCCOIUAITHS.
DneKkTpon3

DNEeKTPUUECKU TOK B Ta3ax.
CaMoCTOSTENIBLHBIN U
HECaMOCTOSITENILHBIN pa3psi.
Monnus. I1mazma

DnexTpuueckue nprudopsl U

YCTPOMCTBA U UX NPAKTUIECKOE
npuMeHenue. [IpaBuna TeXHUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc



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

0€e30I1acCHOCTH

O6o0maromuii ypok

bu6mmoreka [IOK

0 «INEKTPOIMHAMHKA» https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no teme
«Qnektpocraruka. [locTosTHHBIN

01 3JeKTpudeckuil Tok. Toku B bubnnoreka HOK
pasnmuuHBIX cpeaax» /Beepoccuiickas https://m.edsoo.ru/ffOc8a8a
MIpOBepoYHasi paboTa MpH MPOBEICHUU
Ha OyMa)XHOM HOCHUTEIE

92 KonTponbhas pabota no teme bubnuorexa [JOK
"DnexkTpoguHaMuka" https://m.edsoo.ru/ffOc8c56

Oo6o0maromuit ypok mo Teme

93 "Mexanuueckoe ABuxeHue"

94 Oo6o0uaromuit ypok no Teme
"MexaHnueckoe IBHKeHue"

95 Pemenwue 3ama4 Ha 3aKoHbl HproTOHA

96 Pemenwue 3anay Ha 3akoHbl HptoTOHA
O060061maronuil ypok 1o Teme

97 WUneanbusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT
O60061maronuii ypok 1o Teme

98 Wneanpusiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

99 O6o0maromuii ypok mo teme ['a3oBbie
3aKOHEI. Pemntenne 3amau

100 O6o006maronuii ypok 1mo Teme

[punuun nevictus u KIIJ{ rernoBoit



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

MalllTMHbI

101
102

HroroBas koHTpoJIbHAs paboTa

AHanu3 KOHTPOJIBHON pabOTHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue i[:;:eﬂl/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOericTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa [IOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

HWHIAYKIUH. 3aKkoH BHCKTPOMaTHHTHOﬁ



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

nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «Marautoe
noJie. DNEeKTPOMarHuTHasE MHAYKIUS)

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

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

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

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

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

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienre sHEprun

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

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

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

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

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

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

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

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICHCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U
HaIpsKEeHUs

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

18

19

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa IepEMEHHOT0 TOKa,
JIMHUU 3JIEKTpoIiepeaay.
DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE DIIEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
JJIEKTPOIHEPIUH B IIOBCEAHEBHOMN
KU3HU

but6mmoreka [IOK
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

KoHTponbHaa paboTa no teme

20
«DJEKTPOMarHUTHHIE KOJICOAHUS»
MexaHuueckre BOJIHBI, YCIIOBUS
21 pacnpoctpanenus. [lepuoa. CkopocTb bubnmnoreka HOK
pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U TPOOJILHBIC BOJHBI
3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubmmoreka [JOK
22
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHuTHBIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBusieHus. Pazsurue cpeacTs
cBA3u. Paguonoxkanus
o5 KontponbHas padota «Konebanus u bubnnorexa [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJTHOPOJHOM CpeeE. bubmuoreka [IOK
ToueyHslii UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceerta. [loctpoenue brbmmorexa LTOK
p L p https://m.edsoo.ru/ffOcd4e0
M300paKeHUI B IITIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
28 BHYTpeHHee oTpaxeHue. IIpenenbHblil bu6muoreka [JOK
YTOJI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHHUS
29 JlaboparopHas padota «3mepenue bubmmoreka [JOK



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

IMOKas3aTcJId MPEJIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ffOcd67a

JIunzel. [loctpoeHune n300pakeHuii B

30 muH3e. Dopmyrna TOHKOM JTUH3EI bubmmorexa [JOK
$ POPMY ' https://m.edsoo.ru/ffOcddle
VYBenu4ueHue JTUH3bI
JlabGopaTopHas paborta

31 «HccnenoBanue CBOMCTB
M300paXeHUI B TMH3AX)»

Hucnepcus cera. CloKHBIN COCTaB

39 oenoro ceera. L[er. JJabopaTropHas
pabora «HabmroaeHue nucrnepceun
CBETa»

33 Wutepdepennus cera. Audpaxius Bbu6moteka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ff0ced22
[TonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK

34
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e

35 OnTryeckue MpuOOPHI U yCTPOMCTBA U
yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH
KJIAaCCUYECKOM MexaHuKu. [TocTynarsl bubmuoreka [JOK

36 .

CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCUTENIbHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqeHre BpEMEHN U COKPAII[CHUE bubmorexa HOK
p p https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust ¥ UMIYJIbC PENATUBUCTCKOMN
38 gacThIbl. CBSA3b MACCHI C YHEPTHCH H bubmmorexa [JOK
HBL. p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS
39 KonrponsHas padora «OnTHKa. bubmuoteka [IOK



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

OcHOBBI CIELIMATIBHON Teopun
OTHOCHTEIBHOCTH

https://m.edsoo.ru/ffOcf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE Eu6 110K
HOIHNOTEKA
4l pororpexta. Ombrrot AT https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hoTodddexra. YpaBHeHHE
42 BﬁHmTeI(?ll)Ha J'Iqi)[q;)OTOB(i)(;@)eKTa bubmmorexa [JOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potodaddekra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XMHUUECKOE IEHCTBUE bubmorexa IOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa u
MIPAKTUIECKOE TPUMCHCHHE:
44
($oTORIEMEHT, POTOAATUHK,
CoJIHEeUHasl ObaTapesi, CBETOIUO]]
45 KonrtponbHas pabora 1o reme bubmuorteka [IOK
«DJIEMEHTHI KBAHTOBOU OIITUKM) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEI
46 Pesepdopna no paccesHuro o-yactu bubmorexa LOK
pLOPA p e https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNnb aToMa
bubmmoteka IIOK
47 I1 b
OCTYHATEL HOpa https://m.edsoo.ru/ff0d0afa
Uznyuenne u normnoieHue HOTOHOB
48 big I/Iyl';{e exXoe aTOMeIllI co H(?;o OBHS bubmmorexa TIOK
p pexol . g P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Opyroi. Buasl ciekTpoB
49 BonHoBEIEe cBOiicTBa YyacTUIl. BOTHEI but6mmorekxa [IOK



https://m.edsoo.ru/ff0cf6f0
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

ne bpoiua. KopryckyisipHo-
BOJIHOBOM Jyanu3M. ClIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

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

51

52

53

54

55

CgoiicTBa anbda-, 6era-, raMma-
n3iydeHus. Biausnue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacnan.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usiydenue

OHeprus CBA3M HYKJIOHOB B S7pe.
SnepHsle peakuuu. AnepHbiit
peaxtop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKHE ACIIEKTHI A1€PHON
SHEPIreTUKU

OnemeHTapHbIe YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/ipl HaOMo1eH!s U
PErucTpanyy 3JI€MEHTAPHBIX YACTHII.
Kpyrusiit cton «®yHaaMeHTanbHbIe
B3anmMoaercTBud. EnTMHCTBO
(bu3nyecKoil KapTUHBI MUPa»

Oransl pa3BUTUSI ACTPOHOMUMU.
[TpuknagHOE 1 MUPOBO33PEHUYECKOE
3Ha4YeHHE aCTPOHOMMH. Bug
3BE3HOrO Heba. Co3Be3ausl, spKue

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

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

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3BE3 MBI, IIAHETHI, UX BUANMOC
nBukeHue. CoaHeuHas cucTeMa

56

S7

58

59

60

Connne. ConHeuHass aKTUBHOCTb.
Ncrounuk sHeprun CosHua U 3BE3]

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoeHue 3BE311. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sBostonu CoJHIa U 3BE3]

Mnineunsiii [1yTe — Hama ['anakTuka.
ITonoxenue u apuxenne ConHIa B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B SIAPAX TFalakTHK

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe uznyudenue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

62

63

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
ACTPOHOMHUHU B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOU chepax NeaTeTbHOCTH
9eoBeKa

O60o6maromuii ypok. Pois u Mmecto
(GU3MKH ¥ aCTPOHOMUH B




COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

65

66

O6o0maromuii ypok. Poib
¢uznveckoii Teopun B HopMupoOBaHUH
MPEJCTaBICHUN 0 (PU3UUECKOM
KapTHHE MHpa

O6o06maromuii ypok. Mecto
(hbU3UYIECKOI KapTUHBI MUPA B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUNA O MIPUPOJIE
PesepBHbIil ypok. MaruutHoe noie.
DNeKTPOMarHUTHAS WHYKIIHS

67

Pesepubiit ypok. Ontuka. OCHOBBI
CHelHalbHON Teopun
OTHOCHUTEIIbHOCTH

68

Pesepnbrii ypok. KBanToBas ¢pusuka.
DneMeHThl aCTPOHOMUU U
acTpopU3UKH

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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