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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
¢bu3KMKN Ha YpOBHE CpeTHEro o0IIero o0pa3oBaHmsl TOJKEH U3y4aThCsl B YCIOBUSAX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HEeoOXoauMoe J1abopaTopHOe OO0OpYAOBaHHWE JMJIS BBHINOJHEHUS YKAa3aHHBIX B
nporpaMme o (puU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JEMOHCTpALUA s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIEUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TEJIIMH U3y4eHUs] PU3UKHU B 00111eM 00pa30BaHUU SIBJISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

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

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

e (dopMmupoBaHHE yMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3MYecKuX 3HAHUHN U HAYYHBIX OKA3aTeIbCTB;

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

JlocTikeHne 3TUX 1elield oOecrneunBaeTcsl peleHueM CIeAYIOIUX 3a1a4d B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



e TmpuOOpETEeHHE  CHUCTEMbl  3HaHUK 00  oOmUx  (PU3MUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OObsiCHEeHUS (PU3WYECKUX SBICHUW B TPUPOAEC U Uil TMPUHATHS
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 U MPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIIPEIENICHMS TOCTOBEPHOCTH MTOJIYYEHHOTO pE3yJIbTaTa;

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

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/EINIO), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYMTENb JENAaeT BHIOOP
poBeleHUs] J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBHUYAIbHBIX
0COOEHHOCTEM 00yUYarOIIHUXCH.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MogaenupoBanue (U3NYECKUX SIBJIEHMM M mpoleccoB. HayuHble TMIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT 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 nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U [EpEeMEIICHUs
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
ckopocth. [lepuon u wactora oOparnieHus. LleHTpocTpeMuTENIbHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
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 TOJA YIioM K TOPU3OHTY H
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE IPOMEXYTKA BPEMEHH MPHU 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.
HNHepunaibHbIE CHCTEMBI 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 MarepualbHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETHYECKOW SHEPTHH.

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

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HEIOTCHIMAIBHBIX CUJI C W3MEHEHUEM MEXAaHWYECKOM JIHEPIUM 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 nBwxkenue. Juddysus. Xapakrtep IBIKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIU 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. M30mpouecchl B MAEaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe 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 Maccsl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPCHHM
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 aamabaTtHOM Tmporiecce. IllepBbIli 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
DnekTpu3anmsi Tel. OJEKTpUYEeCKHil 3apsan. JlBa BHIa 3IEKTPUYECKUX
3apsiioB. [IpOBOJMHUKH, TUANEKTPUKU W TOJYNPOBOIHUKH. 3aKOH COXPAHCHHS
AIIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTPUUYECKUI 3apsi.
Onekrpudeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  [IpuHuumn



CYyNEPHO3ULIUN DANEKTPUUECKUX Moiel. JIMHUKM HanpsyK€HHOCTH AJIEKTPUYECKOTO
OJISL.

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

DnekTpoéMKocTb. KoHaeHcaTtop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3anmoenicTBrue HadIEKTPU3OBAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, NapaUIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

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

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

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJANMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

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



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

TexHuueckue yCTPONUCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OAJICKTPOHArpeBaTEIbHBIC TPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

N3mepeHre CUibl TOKA U HaMPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

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

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa ¥ NpOBOJIUMOCTb BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeJMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHsA B 10 Kiacce oCyLIECTBISIETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MAaT€MaTHKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboa, rurnepbosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOU 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 MAacCCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, A3JIEKTPOJMTUYECKAS TUCCOIUAIUS,
rajibBaHUKa.

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

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIIOIb30BAHHEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIY4YEHUs] COBPEMEHHBIX MAaTepUaloB, B TOM YHCIE€ HAHOMAaTEpUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe nonie. I1eKmMpoOMaZHUMHAA UHOYKUUSA

IlocTtostHHBIE  MarHUTHL.  B3amMmonelcTBUe  NMOCTOSHHBIX ~ MarHuTOB.
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 TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib M HaIIpaBJICHUE. [[BUKEHHE 3apsIKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

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

BuxpeBoe nsnexkTpudeckoe moje. OJCKTPOABWKYINAS CHiIa WHAYKUAU B
MIPOBOJAHUKE, IBMIKYIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.

TexHndeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

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 MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONE0OAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepmon, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKUX
kosebanuii. [IpeBpanieHue s3Hepruu Npu rapMOHUYECKUX KOJIECOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JIeOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUsI.

[lepemennbiii TOK. CHUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JECHCTBYIOLIEE 3HAYEHUE CHUJIBI TOKa H
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJeOATeNbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MAsITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

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

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHWHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPONEpEaauH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

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 0JIHbL

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

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMIIeHUE, noJsapuszanus, Judpakius,
untepdepenius. CKoOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE TMPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-nieys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpPOCTPAHEHHUE MONIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6mronenune orpakeHus: M MPETOMIICHUS] MEXaHUYECKUX BOJIH.

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, udpakuus, HHTephepeHIIus.

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.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. LIger.

CobOuparomie W pacceuBaronie JuH3bL. ToHkas nauH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHble HMCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
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

[IpssiMonMHEHOE pPACTIPOCTPAHEHHUE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[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.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

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

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalleHUE
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 cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPTHs
U UMITyJbC (POTOHA.

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

Jasnenue ceeta. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa W MPAKTHUECKOE NIpPHUMEHEHHUE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeETHETO (oTodddekTa.

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 cBOMcTBa yacTull. BonHel ne bpoinsa. KopnyckynsipHo-BOITHOBOM
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 CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbITel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
BisiHue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

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

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

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
SAJIEPHOU SHEPTETUKHU. DKOJIOTUYECKNE ACTIEKTHI AIEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTonbl HaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO pU3nyecKoil KapTUHBI MUPA.

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

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otansl pazBuTHUs acTpoHoMuu. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

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

ConHeuHas cucrtema.

Connue. Conneunass akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kilacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOW IOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEI0BATEILHOCTH. BHYTpEHHEE CTpOCHUE



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa 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. Pacuupenne Beenennoit. 3akon Xa06a. Pa3beranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Maciirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOKEHUSI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEPHOIro MOJyIIapHs U IPKHUE 3BE3BI.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku ©u acTpOHOMHMM B SKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJCTABJICHUMN O PUPOJIE.

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.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnore3a, (unyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewIEHHWE CHUCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbI U MX IMPOEKUMUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHne IOIAAU TUIOCKUX (GUTyp U 00BbEMA TElL.

buonoeus: snextpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTEIbHBIC
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 KPUCTAIUIMYECKOW PpEIIETKH, CHEKTpaIbHBIN
aHaJINn3.



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

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHOHHAS I1€Yb, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yudeOHOro mnpenmera «dDu3nka» Ha YpPOBHE CpeIHEro OOIIero
obOpa3zoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYOITUX
JUYHOCTHBIX, METAITPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmera «Dusmka» T0HKHbBI
OTpakaTb TOTOBHOCTb M CHOCOOHOCTh OOyYaromuxcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAalUWi, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJIULMOHHBIM IEHHOCTSAM POCCHUHCKOTO OOIIeCTBa, pacIIUpPEHHE >KU3HEHHOTO
ONBITA U OIBITA JEIATEIBHOCTH B MPOLIECCE PEeaIu3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULUHK 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNUCKOI0 OOLIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPAXKITAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHHUE B3aUMOJEHCTBOBATH C COLUMAIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOM M BOJOHTEPCKOMN AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJCHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO MTOBECHMS;



CIIOCOOHOCTh OLIEHHMBAaTh CHUTYyallMI0 M MPUHUMATh OCO3HAHHBIE PEIIEHUS,
OPUEHTHUPYSCh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIbHOCTH YYEHOTO;

OCO3HAHUE JINYHOTO BKJIaJ]a B IOCTPOEHUE YCTOWYUBOrO OyIyILEro;

4) 3CTeTHYEeCKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
IpUCYIIETO (PU3NUECKON HAYKE;

5) Tpy10BOTr0 BOCIMTAHUS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON JesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(U3UKK HA TPOTSKEHNUU BCEU KU3HH;

6) 93K0/10THYeCKOr0 BOCIIMTAHUS:

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QU3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOU JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANUBUIYAIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJIMpOBaTH W aKTyaJlU3UpOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IENH JeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBISIBIIAITH  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHs] MPOOJIEMBbI C YUYETOM aHAlIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;



BHOCUTbH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPJIMHUPOBaTh U  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYAJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH JKU3HEHHBIX TTPOOIIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BJIAJCTh HAyYHOW TEPMUHOJIOTUEH, KIIIOYEBBIMH TOHATHUSMU M METOJAMHU
dbuznueckoil HayKu;

BJIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIEHOCTH
B o0yactu (Ppu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METO/IOB pelieHusl 3ajiay (U3MYECKOro COJIepKaHUsl, TPUMEHEHUIO Pa3JIMYHBIX
METO/I0B [TO3HAHUS,;

BIAJCTh BHJAAMH JEATEIBHOCTH II0 TIIOJYYCHUIO HOBOTO 3HAHUSA, €0
WHTEPIPETANNA, TMPEOOPa30BaHUI0 W TPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YUCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1aCTH (HU3HUKY;

BBISIBIIAITH NIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaXOIAUTh apryMEHTHI JJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMETPhl K KPUTEPUN PEIICHHSI;

aHANMM3UPOBATh TIOJNIYYCHHBIC B XOJE PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
NEATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (u3MKe B MPAKTUUECKYIO 00JIacTh
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nunopmanmueii:

BJIAJICTh HABBIKAMHU TOJydYeHUs] UHPOpMaAIUK (HU3HUUECKOTO COICPKaHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaAMOCTOSATEIHLHO OCYIICCTBIATh IIOWCK, aHAJM3,
CHUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0 MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHNUS;

OIICHUBATh JJOCTOBEPHOCTHh MH(POPMAIIUH;

UCIIOJIB30BaTh  CPEJCTBA  WHMOPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIlMOHHBIX
3a7ad ¢ CcoOMoJieHneM TpeOOBaHUN HSPrOHOMUKH, TEXHUKH O€30MacCHOCTH,



THTHUEHBI, PECYpCOCOEpEKECHHsI, TMPaBOBBIX H  OTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30TaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COJICpX)aHHWS B Pa3IMYHBIX (dopMaTax c
y49€éTOM Ha3zHAYeHUsT HHPOPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpAsi ONTUMATILHYIO
dbopMy TIpeICTABICHUS I BU3yJTH3aIUH.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe T1elCTBHS:

OCYIIECTBIATH OOIICHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JIEATENBHOCTH;

pacmo3HaBaTh MPEANOCBUIKA  KOH(MIWUKTHBIX CUTyallid W CMATYaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA,;

OpPUHUMATh I[EJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacmpenenaTh pojau ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO y4YyaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh WJEW C TO3WLUUUA HOBHU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3JIMYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
(GU3UKM W aCTPOHOMUH, BBISIBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;



CIIOCOOCTBOBAaTh (POPMHPOBAHUIO U TMPOSBICHUIO J3PYAWIMH B 00JacCTH

(U3UKH, TOCTOSIHHO TIOBBIIIATH CBOK 00pa30BaTeIbHbIN M KYJbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCUTh KOPPEKTHBBI B NESTECIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3yIbTATOB IIEIISIM;

BJIAJCTh HABBIKAMHM  II03HABAaTEIbHON  pedUIeKCHMM  KaK  OCO3HAHHS
COBEPIIACMBIX JICHCTBHA M MBICIUTCIBHBIX TIPOIECCOB, HMX PE3YyIbTaTOB M
OCHOBAHHUII;

WCITOJIB30BaTh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO
pEIICHMS,;

YMETh OIICHUBATh PHUCKH W CBOCBPEMCHHO NPHUHHUMATHh PEIICHUS IO HX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pe3yIbTaToOB
NEeATEeTLHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M apryMEHTBl JPYTUX IIPU aHaJIu3e pe3yJbTaToB
JeSATEeIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIHOKH.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPILICHCTBYETCS AMOITMOHATLHBIN HUHTEJUICKT, MIPEI0JIarafoIui
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHATIBLHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aNanTHPOBATBCA K
HYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIONICH CTPEMIICHUE K JOCTIKCHHIO LN H
yCrexy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHHE JCHCTBOBATh MCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAILHOE COCTOSIHHEC
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATH OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

MNPEJIMETHBIE PE3YJIBTATBI
K xonmy oOyudenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:



JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHON KAapTUHBI MHpa, B PA3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOMN JEATEIBHOCTHU JIOJIEH;

YUYUTHIBATh TPAHMIBI TPUMEHEHHUS M3YUYECHHBIX (U3UYECKUX MOJCNCH:
MaTepuagbHas TOYKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOOTHO TBEPAOE TEJO,
UJICaIbHBIA Ta3, MOJIETTU CTPOCHMS T'a30B, KUIKOCTEH U TBEPMABIX TEJ, TOUYCHUHBIN
AIIEKTPUUECKUH 3apsijl PU pelieHnH (PU3NYECKUX 3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIKEHUE, CBOOOJHOE TMajJeHue TeJ, IABUKEHUE M0 OKPYKHOCTH, HWHEPIHS,
B3auMojencTeue Teni, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHUE, UCIAPEHHUE, KOHJIEHCAIMs, TUIABJICHUE, KPUCTAJUIM3AlMS, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOIECCax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBMKEHHUE, UCMOJb3Yysl (PU3NYECKUE BEIUYUHBI:
KOOpJIMHATa, MYTh, NEPEMEIICHHE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHJIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHUS M EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

OMHUCHIBATh W3YyYECHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DM3MYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHsis
KUHETUYECKasi PHEPrys XaOTUYECKOTO JBIKCHUS MOJICKYJI, CpeAHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCTOJIB3YEMbIX BEIUYUH, WX
00O3HAaUEHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUSI (TTPOLIECCHI), UCTIONB3Ys (PU3UUYECKHE BEIWYMHBI: IICKTPUUECCKUN 3apsif,
AIEKTPUUYECKOE TOJIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAl, PA3HOCTh MOTEHIMAJIOB,;
MpU OINMUCAHUM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMYMH, UX OOO3HAYEHUs] W EJUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;



aHAIM3UPOBaTh (PU3UYECKHE TMPOIECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U MIPUHIIMIBL: 3aKOH BecemupHoro tsarotrenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUSI MEXaHMYECKOW DHEPruH, 3aKOH COXpPAaHEHUs HMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHS WHEPIUATHHBIX CHUCTEM
oTcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIIEeCTBa, Ta30BbHIE
3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
IEKTPUUECKOTO 3apsifga, 3akoH KyloHa, Tpu ATOM pa3inuyaTh CIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAalllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BEITIOJTHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIHUpOBaThH BBIBOBI,

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

WCCJIENOBATh  3aBHUCHUMOCTH  MEXIYy (U3HUYECKUMH  BEITUYMHAMHU  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBaTh PE3yIbTAThl IMOTYYCHHOW 3aBUCHUMOCTH (DM3UYECKUX BEIMYUH B
BU/JIe TaOJIUIl U TPpaUKOB, JA€NIaTh BEIBOBI IO pe3yjIbTaTaM UCCIIECI0BAHNUS,

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPU MPOBEIECHUU HCCIEIOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIECIOBATEIBCKOH W TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
00opy10BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIENbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOMMMBIC NI €€ PEIICHHS, TPOBOAUTH PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYUHBI,

peraTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUHUBYIO
IEMOYKY PACCYXIACHUH C OMOpPOM Ha M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndeckue SBICHUS;

UCIIOJIB30BaTh ~ TMPHU  PEIICHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJIOTHH JIJIS MOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN



U MIPECTaBJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMAILIMU, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYyYaEMYI0 HH(OPMAIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIIECCOB OKPYXAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOCHUS HOPM JKOJIOTHYECKOTO
MIOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TIpyNNE C BBHINOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATh PabOTy TPYNIbI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEei:
TOYEYHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SACPHAs
MOJIEIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUYECKUX
3a7ady;

pacrno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MarHuToOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus U TOJSpU3alMs CBETa, JHUCIEPCUsS CBETa,
dboTtoanekTpudeckuii 3phext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWMCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHEIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOJUMOCTH  pPAa3NUYHBIX  Cpea) |

QJICKTPOMArduTHBIC SABJICHUSA (npoueccm), HCIIOJIb3YA (PHBH‘ICCKHG BCINYHUHBI:
SHCKTPI/I‘IGCKI/Iﬁ 3apsdaa, Chjla TOKa, JJICKTPHUYCCKOC HAIIPSKCHHEC, JSJICKTPUUYCCKOC
COIIPOTUBJICHUC, PA3HOCTb MOTCHLOUAJIIOB, JJICKTPOABMXKYIIAs CHJIA, pa60Ta TOKaA,
HHAYKOWA MAardvuTHOIrO II0JIsI, CHJIA AMnepa, CHJIa HopeHua, WHAYKTUBHOCTbH



KaTyIIKH, DHEPIHsl 3JIEKTPUYECKOTO M MArHUTHOIO IOJIEH, MEPHOJ M YacToTa
KoneOaHUl B KoJeOATEeIbHOM KOHTYpe, 3aps] U cujla ToKa B IIpolecce
TFAPMOHMYECKUX DJIEKTPOMArHUTHBIX KOJEOaHWM, (OKYCHOE pacCTOSHUE U
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATH (PUIUUECKHIA
CMBIC]I HCIIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYEHHs M €JAMHMIIBI, YKa3bIBaTh
(GopMyJibl, CBS3BIBAIOIIME JIaHHYI0 (U3MUECKYIO BEIMYUMHY C JIPYTHMMH
BEJIMYNHAMUY;

ONKCHIBATh HW3YYEHHBIE KBAaHTOBBIE SBICHUS M MPOLECCHI, HUCIOJIb3Ys
busznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIJI€p, NpPHU ONUCAaHUM MPABUIBHO TPAKTOBATh (PU3MYECKHII CMBICH
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUY€HUs WM E€AUHMIIBI, YKa3bIBaThb (POpPMYIIbI,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIWYMHY C JPYTHUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHaJIM3UPOBaTh (PU3UUECKHUE MPOLIECCHl U SIBICHMS, UCHOB3YS (PU3NUYECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEJOBATEIBHOIO U IMAPAUIEIBHOTO
COCIMHEHHs IPOBOJHUKOB, 3aKkoH J[xoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUH, 3aKOH NPSIMOJMHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHMS DHEPIUH, 3aKOH COXPAHECHMS HMMIIYJIbCA, 3aKOH COXPaHEHHS
IIEKTPUYECKOTO 3apsA]ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIA, MOCTYJaThl bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTUYEeCKOE BBIPAKEHHWE U YCIOBHS (TpaHULbl, 00JacTH)
PUMEHUMOCTH;

OINPENENSTh HAIIPaBJICHUE BEKTOPA MHAYKIMU MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl AMnepa u cuisl JlopeHua;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl MO HCCIEAO0BAHUIO (PU3NYECKUX SBICHUA MU
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUU: IPU 3TOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO O0OpYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYILECTBIISThH NMPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIWYHH, IPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HU3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpsIMBIX HM3MEPEHUH: MPU O3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpPOBATH



pe3yNbTaThl MOJYYCHHONW 3aBHUCHUMOCTH (DPM3MUECKUX BEJIMYMH B BHUJE TAOJIHIl U
rpaduKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOrO/IaTh MpaBujia OE30MacHOTO TpyJa MPH MPOBEICHUH WCCIICOBAHUNA B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M JTaOOPATOPHOTO
000py10BaHUS;

pemath pacuéTHbIC 3aJaddl C SBHO 3aJaHHOW (DU3MUECKON MOJIENbIO,
UCITOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJM3a YCJIOBHS 33a/1a4u
BEIOWPATH (PU3UYECKYIO MOJENb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMUMBbIC NI €€ PEIICHUs, TPOBOAUTH PACUYEThl M OICHUBATH PEaTbHOCTH
MIOJTy4YEHHOTO 3HaUCHUs (PU3MUECKON BEIINIMHBI;

pelaTh KaueCTBEHHBIC 3a7a9H: BRICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IIEMIOYKY PACCYXICHUN C OMOpPOM Ha HM3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznyecKkue sSBICHUS,

UCIIOJIb30BaTh ~ MPU  PEIICEHUH  y4eOHBIX  3a7ady  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEICTABJICHUS Y4COHOW M HAy4YHO-TIOMYJISIPHON MHGPOPMAIIMH, TTOTYYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTyIaeMyr0 HH(OPMAIIHIO;

OOBSCHATh TPUHITUIBI JCHCTBUS MAaIIMH, NPHOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOU
KU3HH,

MIPUBOJNUTH MIPUMEPHI BKJIaJla POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOIECCOB OKPYKAIOIIETO MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHECHHSI 3/IOPOBbSI M COOJIIOICHUS HOPM DKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTathb B TpYIE C BBHINOJHEHUEM Pa3UYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh Pa0OTy TPYNIBI, PAMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U
IJIAHUPOBATH JICSITEIILHOCTh B HECTAHIAAPTHBIX CUTYAIlHMSIX, aJICKBAaTHO OIIEHUBATH
BKJIJT K&KJIOTO U3 YIaCTHUKOB TPYMIIBI B PEIICHUE pACCMAaTPUBAEMOM TIPOOIEMBL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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 SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Koutpoapnbie  Ipakruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI
®du3uka — HayKa 0 IpUpo/ie.
Hayunsie MeTop1 MO3HAHUS
OKpy»Katolero mupa. Poip
SKCIIEPUMEHTA U TEOPHUH B MPOIECCE
MMO3HAHMS PUPOIBL. DKCIIEPUMEHT B
buzuke. 1 bubnuorexa [JOK
MopenupoBanue (GU3NICCKUX SBJICHUN https://m.edsoo.ru/ff0c32e2
U mporeccoB. HayuHbie runoressl.
duznyeckue 3aKOHbI U TEOPHH.
['panu1Ibl TPUMEHUMOCTH (PU3HUECKUX
3aKOHOB. [I[pHHIIUIT COOTBETCTBUA.
Ponb 1 MecTo usuku B
(hopMUPOBAHUH COBPEMEHHOU 1 bubnmnorexa [JOK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATETLHOCTH JIIOIeH
Mexanuyeckoe ABUKEHUE.
OTHOCUTENTHPHOCTh MEXaHUUYECKOTO
newkenus. [lepemerienue, CKOpocTh 1 bu6mmoreka [JOK

(cpenHsist CKOpOCTh, MTHOBEHHAS
CKOPOCTbh) U YCKOPEHHUE MaTEePHAITLHOM
TOYKH, X MPOCKITUU HA OCH CHCTEMBI

https://m.edsoo.ru/ff0c3508



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

koopauHaT. CloxkeHHue epeMeleHUN
U CIIO’KEHHE CKOPOCTEH.

PaBHOMEpPHOE M PAaBHOYCKOpPEHHOE

bu6mmoreka [IOK

4 MPAMOJIMHENHOE JBUKECHUE https://m.edsoo.ru/ff0c3620
I'paduku 3aBUCMMOCTH KOOPAMHAT,

5 CKOpPOCTH, YCKOPEHHUS, TyTH U bubnnoreka HOK
MepeMeIIeHUs MaTepUaIbHON TOYKH https://m.edsoo.ru/ff0c372e
OT BPEMEHH.

6 CroOopaHoe majieHre. Y CKOpeHue bu6mmoreka [IOK
CBOOOHOTO MaJeHUs https://m.edsoo.ru/ff0c39cc
KpuBosmHelHOE nBUXKEHUE.

JIBrKeHrEe MaTepualbHOU TOYKH 10
OKPYKHOCTH C OCTOSIHHOM 110
MOAYJIIO0 CKOPOCTBIO. YTJIOBas
CKOPOCTb, JIMHEWHAsA CKOPOCTb.
7 [lepuon u yactoTta oOpaleHus. bubnmorexa [IOK
https://m.edsoo.ru/ffOc3ada
LleHTpoCcTpeMUTENBHOE YCKOPEHHE.
TexHuueckue ycTpoucTBa u
MPAKTUYECKOE TPUMEHEHHUE:
CIIUJIOMETP, ABUKEHUE CHAPSIIOB,
LIEITHBIE U PEMEHHBIE ITEpeayu.
[Tpunnun otHOcuTeNnbHOCTH [anmuest.
8 WNHueprimanbHble CHCTEMBI OTCUETA. bubmmorexa [JOK
N https://m.edsoo.ru/ffOc3be8
[IepBe1it 3ak0oH HproToHa
Macca Tena. Cuna. [Ipunuun
9 CyIEepIO3HULIMK CUII. BTopoii 3akoH bubmmorexa LIOK
. https://m.edsoo.ru/ffOc3be8
HeroTona niist MaTepuanbHOM TOUKH
10 Tperuii 3akoH HeroTOHA [U1 bubnnorexka [JOK

MaTCpHUAJIbHBIX TOUCK

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

3akoH BceMUpHOro tsaroreHus. Cumna

TsokecTH. [lepBas kocMuueckast 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c3d00

CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec 1 bubnuoreka [IOK

Tena https://m.edsoo.ru/ff0c3e18

Tpenue. Buasl Tpenus (moxos,

CKOJIb)KeHUSs, KaueHus).Cuma TpeHusl.

Cuna TpeHus CKOJIbXEHUS U cuila 1 bubnuoreka [IOK

TpeHus nmokos. Koadgdumuent tpenus. https://m.edsoo.ru/ff0c3f76

Cuna conpoTUBJICHHS ITPH IBHKCHUT

TeJa B KUJAKOCTH WM raze

[ToctynarensHoe U BpamareabHOe

JBUKCHHE a0COTIOTHO TBEPAOTO TeIa.

MOMEHT CUJIbI OTHOCHUTEIIBHO OCH

BpaieHus.. [1nedo cuibl. YcnoBus

paBHOBECHsI TBEPIOTO Tea 1 bubmorexa LHOK

https://m.edsoo.ru/ff0c41a6

TexHnueckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHUE:
MOALINUITHAKY, IBUKCHUE

HCKYCCTBEHHBIX CITyTHUKOB.

Nmnynbc maTepuanbHON TOUKH (Tena),
CHCTEMbl MaTepHAIIbHBIX TOUYEK.

Vmnynbe cuitbl 1 UI3MEHEHUE 1
UMIyJbca Tena. 3aKOH COXPaHEHUS

uMnynbca. PeakTuBHOE TBUKEHUE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

Pa6ora cunbl. MOIIHOCTE CHUIIBI.
Kunernueckas s3Heprust MaTepuaaIbHON bubnnorexka [JOK

Touku. TeopeMa 00 HU3MEHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW dHEPIUU.



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

18

ITorenumanpHas SHEPTHUsL.
[ToTeHumanpHas 3HEPrUs ynpyro
ne(popMHUPOBaHHON NPYKUHBI.
ITorennuanbpHast sHeprus Tena BOIU3U
IIOBEPXHOCTU 3€MJIN.

IloTeHIManbHBIC ¥ HEIOTCHIINAIBHBIC
cuibl. CBsI3b pabOTHI
HEITOTEHIIMAILHBIX CHJI C U3MEHCHUEM
MEXaHUYECKOW SHEPTHUU CUCTEMBI TEJl.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEpPTUH. YIPyrue u Heynpyrue
CTOJIKHOBECHUS.

TexHu4eckue ycTpoucTBa u
MPAKTUYECKOE TPUMEHEHUE: BOJOMET,
KOIEP, IPYKUHHBII NUCTOJIET,
JIB)KECHUE PAKET.

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

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

19

20

JlabopaTtopHas pabota «lccnenoBanue
CBSI3U PAOOTHI CUJIBI C U3MEHEHUEM
MEXaHWYECKON PHEPTUU Teja Ha
MIPUMEPE PACTKEHUSI PE3UHOBOTO
xKryTtay Hccredosanue 3asucumocmu
CUTL ynpy2ocmu, 8603HUKAIOWUX 8
NPYACUHE U Pe3UHOBOM 00pasye, om ux
oeghopmayuu

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHUS B MEXaHHUKE)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
KMHETUYECKOM TEOPUU U UX OIIBITHOE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2



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

obocHoBanue. bpoyHOoBckoe
newkenue. duddysus.

22

Xapakrep JBUKEHUS U
B3aWMOJICVICTBHS YaCTHUL] BEILIECTBA.
Mogenu cTpoeHus ra3oB, KUIAKOCTEN U
TBEPJBIX TEN U OOBSICHEHUE CBOMCTB
BEILIECTBA HA OCHOBE 3THX MOJEIIEH

23

24

25

26

27

Macca u pazMepbl MOJIEKY.
KonuuectBo BemectBa. [locrosinnas
ABorazipo

TennoBoe paBHOBecue. Temneparypa u
e€ usmepenue. lllkana remmneparyp
Lenbcus.

Mounens uneanpHoro raza. OcHOBHOE
ypaBHEHHUE MOJIEKYISIPHO-
KMHETUYECKON TEOPUU UIEATTBHOTO
rasa.

AOGcomtoTHas TemIepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU
TEIJIOBOTO JBMXKCHMS YaCTHII rasa.
[IIxana remneparyp KenbBuHa.
VYpaBHenue MeHnneneepa-Kianenpona.

3akoH [lanpToHa. ['a30BbIe 3aKOHBI.

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

28

JlabopaTopHas pabota «lccnenoBanue
3aBUCHMOCTH MEXy ITapamMmeTpamMu
COCTOSIHUS pa3pEKCHHOTO Ta3ay
«OKcnepumenmanvuas nposepka
saxona I'eti-J/lroccaxay



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

29

30

W3onporeccsl B HI€IBHOM Tase ¢
IIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
I'paduueckoe npeacraBieHue
M30IPOLIECCOB: N30TEpMa, U30X0Pa,
nzobapa.

TexHudeckue ycTpoucTBa u
MPAKTUYECKOE PUMEHEHUE:
TEpMOMETp, OapomeTp.

TepmoanmHamMuyeckas CUCTEMA.
Buytpennss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crtoco0n! €€ n3meHenus. Konnuectso
TEIUI0ThI U paboTa. BHyTpeHHss
SHEPrus OJHOATOMHOIO HICAIBHOTO
rasa.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

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

31

32

33

34

Bupel rerionepenaun:
TEIUIONPOBOAHOCTh, KOHBEKIIH,
H3JIy4ECHHE.

VY aenbHas TEIIOEMKOCTH BEIIECTBA.
KomnunuaecTBo TemnoTsl npu
teronepenaye. [lonstue 06
aanabaTHOM MpoIlecce.

[IepBrlii 3aKOH TEPMOJAUHAMHUKH.
[Ipumenenne nepBoro 3akoHa
TEPMOJIMHAMUKHU K U30IPOLIECCAM .
I'padmueckas unTepnperanus padboTh
rasa.

Heo6paTumocTs nporeccoB B
npupoze. Bropoii 3akoH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bubmuorexa [JOK
https://m.edsoo.ru/ffOc5efc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

TCPMOJAUHAMUKHN

35

TennoBbie MamuHbL. [[puHIUTIBL
JIEHCTBHS TEIJIOBLIX MAaIllWH.
[IpeoOpa3oBaHus SHEPTUH B TETIIIOBBIX
MmamuHax. Kosaddunuent noneznoro
JIEHCTBUS TEIIOBOIM MaIIUHEL.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

36

37

38

39

Huxn Kapno u ero koaddurment
MOJIE3HOTO JEHUCTBUSL.

DKOJIOTHYECKHE TIPOOIEMBI
TETUIOPHEPTETUKU. DKOJIOTHUECKHE
pOoOJIEMbI TEILIOIHEPIETHKH.
Texuuueckue ycTpoiictBa u
MPaKTHYECKOE IPUMEHECHUE:
JIBUTATE]Ib BHYTPECHHETO CTOPaHHUSI,
OBITOBOH XOJIOMIBHUK, KOHTUIIHOHED.
O6o06maromuit ypok «ModekyispHas
¢du3uka. OCHOBBI TEPMOJMHAMHKID)
KontponsHas paboTa mo Teme

«MonexynspHas ¢puzuka. OCHOBBI
TEPMOIUHAMUKI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

40

[TapooGpa3oBanue U KOHIEHCAIIUS.
Hcnapenue u xurenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

41

AOCOII0THAS U OTHOCUTEIIbHAS
BJIAKHOCTh BO3/1yXxa. HachlleHHbIN
nap. Y aenapHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh
TEeMITepaTyphl KUTICHUS OT JaBJICHUSI.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c64d8

42

TBépnoe Teno. Kpucrammueckue u

bubmuorexa [JOK
https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

amMop¢HbIe Tena. AHU3OTPOIHS
CBOWCTB KpHUCTaIOB. Kuakue
kpuctajuibl. COBpeMEHHbBIE MaTEPHAITBI

[InnaBnenue n KpUCTATUIU3ALIMSL.

43 VY aenbHas TEIUIOTA IJIaBICHUS bubmoreia OK
' https://m.edsoo.ru/ff0c6708
Cybnumarust
YpaBHEHHE TEIJIOBOTO OajlaHca
TexHudeckue ycTpoucTBa u
MIPAKTUIECKOE TPUMCHCHUE:

44 TUTPOMETP U IICUXPOMETP, bubnnorexa [HOK
KaJIOPUMETP, TEXHOJIOTUH MOTYYEHHUS https://m.edsoo.ru/ff0c6820
COBPEMEHHBIX MaTE€pPHAJIOB, B TOM
YHUCJIe HAHOMATEePHAJIOB, U
HAHOTEXHOJIOTHH. .

DIIeKTpHU3aIUs TeIl. DIICKTPUICCKUI
45 3a smTpI[Ba BHJIA DJICKT I/ITIIZECKI/IX bubmorera [JOK
AR P https://m.edsoo.ru/ffOc6bcc
3apsI0B
[IpoBOAHMKH, TUAIEKTPUKH 1
46 an OBOJIHHKHU 3aK(I:H COXpaHEHHUs bubmorexa [JOK
YHPOBOA ’ P https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsjia
B3aunmopeiicTBue 3aps10B. 3aK0H
47 Kynona. TodedHBIN 31eKTPHISCKHI bubmorexa [JOK
Y ’ P https://m.edsoo.ru/ff0c6ce4
3apsi.
DnexTpuueckoe moie. Hampsuk€HHOCTD
anekTpudeckoro moss. [TpuHmmmn
48 CYIEPITO3HITNH JICKTPUYECKHUX MTOJICH bubmoreia HOK
yrep i p ' https://m.edsoo.ru/ff0c6df2
JInauy HanpsHKEHHOCTH
AIEKTPUUIECKOTO TTOJTSI.
49 PaGota cui a1eKTpoCcTaTuuecKoro bu6mmoreka [JOK



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

noud. [lorenuuman. Pa3zHocts
IOTEHI[AAJIOB.

https://m.edsoo.ru/ff0c6f00

50

o1

HpOBOI[HI/IKI/I " IUSJICKTPUKHU B
QJICKTPOCTATUYCCKOM I10JIC.
I[I/IBJIGKTpI/I‘IeCKaSI MPOHUIACMOCTD.

OnexrpoémkocTs. Konaencarop.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

53

54

DNeKTPOEMKOCTH IIIOCKOTO
KOH/IeHCATopa. DHEeprus 3apsuKeHHOTO
KOHJICHCATOPA.

JlaGopaTopHas pabora "M3mepeHue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

TexHuueckue ycTpoucTBa u
IIPaKTU4ECKOE IPUMEHEHUE:!
NEKTPOCKOII, IIEKTPOMETP,
JJIEKTPOCTaTUYECKAs 3alluTa,
3a3eMJICHHE HJIEKTPOIpUOOPOB,
KOHJIEHCATOP, KOMUPOBAIbHBI
anmapar, CTpyMHBIM MPUHTED.
[TpuHIMTT NEWCTBUS U IPUMEHEHUE
KOH/JIEHCAaTOPOB, KOIIMPOBAIBHOTO
amnmapara, CTpyHHOTO IPUHTEDPA.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

55

DNEeKTPUYECKUM TOK. Y CIIOBHS
CYIIIECTBOBAHUS JICKTPHUUECKOTO TOKA.
[ToctrosanunsIil TOK. UCTOYHUKHN TOKA.
Cuna toka. Hanpspxenue.
DIEKTPUYECKOE COMPOTUBIICHHUE.

VY nenbHoe conpotuBienue. 3akoH Oma
JUTSl y4acTKa LIETIH.



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

56

57

[TocnenoBarensHOE, MapaIebHOE,
CMeIlIaHHOE COETMHEHNE
npoBoAHKUKOB. JlabopaTtopHas paboTa
«3yueHne nocieaoBaTebHOTO U
MapajyuieIbHOTO COSAMHEHUS
PE3UCTOPOBY.

Pabora snekrpuyeckoro Toka. 3akoH
Hxoynsa-Jlenna. MomHocTh
ANEKTPUYECKOTO TOKA.

bubmuoreka [JOK

0.5 https://m.edsoo.ru/ff0c74f0

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

58

59

60

DneKTpOoABMKYIIAs cuja U
BHYTpPEHHEE COIPOTUBIICHUE
HCTOYHMKA TOKA. 3aKkoH Oma st
MIOJIHOM (3aMKHYTOM ) AJIEKTPUUYECKOM
uenu. Kopotkoe 3ambikanue.
JlaboparopHnast pabora «M3mepenue
OJIC ncToyHMKa TOKA B €T0
BHYTPEHHETO COIPOTHUBIICHUS

OneKTpOHHas IPOBOAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METAIIIIOB OT
teMieparypbl. CBEpXIpOBOIUMOCTh

ONEKTPUYECKUN TOK B BAaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

bu6mmoreka [IOK

0.5 https://m.edsoo.ru/ff0c7ae0

61

[TonynpoBoauku. CoOCTBEeHHAs U
MIpUMECHas MPOBOJUMOCTh
MOJYyNPOBOIHUKOB.. CBOMCTBA P—N-
nepexoza. [lomynpoBogHuKOBEIE
pUOOPBHI.

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

62

DNeKTpUUECKUN TOK B pacTBOpPax U

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

pacrmiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOIUAIIMS.
DIIEKTPOJIN3

https://m.edsoo.ru/ff0c82ba

DNEeKTPUYECKHUM TOK B razax.

CamocTosTeIbHBIN U bubmuorexa [JOK

63 . 1
HECaMOCTOSTENbHBINA pa3pan. MoiHus. https://m.edsoo.ru/ff0Oc84ae
[Tnazma
TexHudeckue ycTpoucTBa u
MIPaKTUYECKOE IPUMEHEHUE:!
aMIepMeTp, BOIbTMETP, pEOcCTar,

WMCTOYHUKHU TOKa,

64 AJEKTpOHarpeBaTeNbHbIe PUOOPHI, 1 bubnuorexa [JOK
3JICKTPOOCBETUTEIIbHBIE TIPHOOPHI, https://m.edsoo.ru/ff0c86fc
TEPMOMETP CONPOTUBIICHHUSI,

BaKYyMHBIN AHOJ], TEPMHUCTOPHI U
(OTOPE3UCTOPHI, TIOTYITPOBOTHUKOBBIIA
JTNOJ1, TAJIbBAaHUKA.

65 O6o06maromuit ypok 1 bubmmoreka [JOK
«DNEeKTPOIUHAMUKA) https://m.edsoo.ru/ffOc88be
KonTponbhas padbota no teme
«Inekrpocraruka. [locTosHHBIN bubnuoteka [JOK

66 . 1
3JEKTpUYECKUM TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 Pesepsnblii ypok. KonTponsHas 1 bubnnorexka [HOK
pabora o Teme "DieKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O600maronuii ypok 1 bubmuoreka [IOK
o temam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoka Bcero Konrpoanusie  IpaxTuteckue fll?»y‘leﬂl/lﬂ :)lﬁlc)l;l;OBaTeanue
padoThI padoThI pecypeni
[TocTostHHBIE MATHUTHI.
B3anmoneiicTBre MOCTOSTHHBIX
MarHuToB. MaruutHoe mnose. Bektop
MarHuTHoOM uHAyKuuu. [Ipuanyn 1 bubnuoreka [IOK
CYyNEPNO3UIIMU MATHUTHBIX IOJIEH. https://m.edso00.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKUUU.
Kaprtuna nuHuii MarHuTHOM MHAYKIIMHU
I10JIs1 HIOCTOSIHHBIX MArHUTOB.
MarauTHO€E 1oJIe MPOBOJIHHUKA C
TokoM. KapTuHa JIMHUN MHIYKIIUU
MAarHUTHOTO MOJIS JUTMHHOTO MPSIMOTO 1 bubmuoreka [IOK
MIPOBOJHUKA U 3aMKHYTOT'O https://m.edsoo.ru/ff0c98fe
KOJIBLIEBOT'O MPOBOJAHMKA, KaTYIIKH C
ToKOM. OnbIT DpcTena.
JlaboparopHnast pabotay «3yuenue
MAarHUTHOTO MOJISI KaTYIIKU ¢ TOKOM 1 1 bubmuoreka [IOK
«Habnrooenue deticmeuss MacHumMHo20 https://m.edsoo.ru/ffOc98fe
NoJs Ha MOKY
B3anmopeiicTBre MpOBOJHUKOB C
TokoM. Crita AMriepa, €€ MOJlyJb U
Harnpasienue. JlaboparopHas padora 1 1 bubmorexa [TOK

«HccnenoBanue IerCcTBUSI
IOCTOSIHHOT'O MarHuTa Ha paMKy C

https://m.edsoo.ru/ff0c9ac0



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

TOKOM)» H3yueHue MACHUMHO20 NOJiA
KamywKu ¢ moKomMm.

JlelicTBME MarHUTHOTO TTOJIS Ha
JBUKYITYIOCS 3apSyKEHHYIO YaCTHILY.
Cuna Jlopenua, e€ Moy 1
HarpaBjieHue. J[BHKEHUE 3apsSKEHHON
YaCTULbI B OJHOPOJHOM MarHUTHOM
nose. Pabota cuitel Jlopenna.

bubnunorexa LIOK
https://m.edsoo.ru/ff0c9df4

SIBneHue IEKTPOMArHUTHON
nHAyKIuu. [IoTok BEKTOpa MAarHUTHOMN
WHIYKIUA. DJIEKTPOABUKYIIAS CUJIa
MHIYKUWU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykiuu Gapanes. Buxpesoe
3JIEKTPUYECKOE TTOJIE.

DNEeKTPOABUKYIIAs CUJIA UHIYKIIUU B
MIPOBOIHUKE, TBUKYIIIEMCS
MOCTYMNaTeNbHO B OJHOPOTHOM
MarHuTHOM Tone. [Ipasuio Jlenua.
JlaGopatopHnas pabora
«UccnenoBanue sBICHUS
ANEKTPOMArHUTHOW WHTYKITHID)

NunykTuBHOCTS. SIBIIEHUE
CaMOMHAYKIUU. DIIEKTPOABUKYILIAS
CuJia CAMOUHIYKIIMH. DHEPTUs
MAarHUTHOTO IOJIS1 KATYLIKH C TOKOM.
DJIEKTPOMArHuTHOE TOJIE.
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE IPUMEHEHHUE:
MMOCTOSIHHBIE MarHHUTEIL,

bubmmoteka IIOK
https://m.edsoo.ru/ff0cal50

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

QJICKTPOMArHMThI, 3JICKTPOABUIATCIIb,
YCKOPHUTEIN JIEMCHTAPHBIX YaCTHII,
HHAYKOHWOHHAA I1€Yb.

10

11

12

13

14

15

O6o06maromuit ypok «MarautHoe
I10JI€C. QHCKTPOMaFHI/ITHaSI HUHIOAYKOUS

KontposbHas paboTa mo teme
«MarauTHoe moiJe.
DneKTpOMarHuTHast MHIYKITUS»

KonebarenbHas cucrema.
CB00O/IHBIE MEXaHUYECKUE
Kosiebanus. ['apmMoHnyeckue
konebanus. [lepuon, yacrora,
aMIuIATy1a ¥ ¢a3a KoseOaHui.
[IpyXMHHBII MasTHHK.
MareMaTnyeckuii MasiTHUK.
YpaBHEHHE FrapMOHHYECKUX
konebanuil. [IpeBparienne sHepruu
IIPU TAPMOHUYECKUX KOJIEOAHUSX.

JlaGopatopHnas pabora
«MccnenoBanue 3aBUCUMOCTH
nepro/ia MajblX KojaeOaHHi rpy3a Ha
HUTH OT JUTMHBI HUTU ¥ MacChl TPy3a»

Koneb6arenbHblit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJeOaHMs B

nacajibHOM KoJIe0aTeIIbHOM KOHTYPC. .

Amnanorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMAarHMTHBIMHA KOJIEOAQHHUSAMH.

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUHU B UICATBHOM

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cab82

bubnmoreka [IOK
https://m.edsoo.ru/ffOcad58

bubnuoreka [{OK
https://m.edsoo.ru/ffOcaf06

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

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

K0J1e0aTeIbHOM KOHTYpE.

16

[IpencraBieHue 0 3aTyXarOMIMX
Kose0aHusX. BolHyKEeHHbIE
MeXxaHM4eCcKHue Konebanus. Pe3onanc.
BbIHYX1I€HHBIE 2JIEKTPOMArHUTHBIE
KoJieOaHusI.

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbiii Tok. CHHYCOUIATBHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKa. AMIUTUTYTHOE 1
JICHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U
HaIPsKEHUS.

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancdopmarop. [IponsBoscTso,
neperaya u norpedaeHue
JIEKTPUYECKON SJHEPIUH.

YCTpoHCTBO U MPaKTHUECKOE
MIPUMEHEHHUE IEKTPUUECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa, TUHUN
aNeKTponepenay

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJCTBE DJIEKTPOIHEPTUH.
KynpTypa ncnonszoBanus
3JIEKTPOSHEPTUU B MOBCEIHEBHOM
KW3HU. TeXHUYEeCKue yCTPOMCTBA U
MPAaKTUYECKOE MPUMEHEHHUE:
AJIEKTPUYECKUN 3BOHOK, T€HEPATOP
MEPEMEHHOTO TOKAa, JINHUHU
3JIEKTPOIIEpeIay.

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

21

Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Ckopocth

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcca54



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

pacipocTpaHeHUs U JIJTHHA BOJTHEI.
[TonepeuHble 1 MPOAOITBHBIC BOJIHBI.
HNutepdepennius u qudpakmus
MEXaHUYECKUX BOJIH.

22

3Byk. CKOpOCTb 3ByKa. I pOMKOCTh
3ByKa. Beicora Tona. TemOp 3ByKa

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

23

DNEKTPOMAarHuTHBIE BOJIHBI, UX
CBOICTBA U CKOPOCTh. Y CJIOBUA
U3JIy4EHUs 3JIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuenrauus Bekropos E, B,
V B 2JIEKTPOMATrHUTHOM BOJIHE.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)KCHHUE, IIPEJIOMIICHHE,
noJsipusanus, 1uppakuus,
unTepdepenys. CKopocTb
AJIEKTpOMarHuTHeIX BoJH. [1lkana
AEKTPOMArHUTHBIX BOJIH.
[IpumeHeHue MeKTpOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

bubnunoreka LIOK
https://m.edsoo.ru/ffOccfe0

24

25

[IpuHUMIBI paIUOCBS3U U
TeleBUaeHus. Paanoiiokamusi.
TexHuueckue ycTpoucTBa u
MIPAKTHYECKOE IPUMEHEHHUE:
MY3bIKQJIbHBIE HHCTPYMEHTHI,
yIIbTPa3ByKOBasi TUAarHOCTUKA B
TEXHUKE U MEIULIMHE, pajap,
paguonpuéMHUK, TEIEBU30DP, AaHTEHHA,
tenedon, CBU-neus.

Kontponbnas padota «Konebanus u

but6mmoreka [IOK



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

BOJIHBD»

https://m.edsoo.ru/ffOcc6f8

26

I'eomeTpuueckas
ontuka.llpsmonuneiinoe
pacnpoCTpaHEHUE CBETA B
oHOpoaHOM cpene. Toueunblid
HCTOYHHUK cBeTa. JIyu cBera

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cd350

27

28

29

30

31

OrtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
csera. [locTpoenne n3o0paxeHuii B
IJIOCKOM 3€pKajie.

[Ipenominenue cBera. 3aKOHBI
MpEeOMJICHUS cBeTa. AOCOIFOTHBII
nokasarensb npenomienus. [loaHoe
BHYTpEeHHee oTpaxeHue. lIpenenbHbiin
YTOJI [TOJIHOTO BHYTPEHHETO
OTpaKEeHUS.

JlaGopatopnas pabora «M3mepenue
NoKa3aTeJsl MPeIOMIICHHS CTEKIIay

CoOuparoliye u paccenBarolye
nuH3bl. ToHkas nmuH3a. PoKycHOE
paccTOsTHUE U ONTHYECKas CHIIa
TOHKOM JUH3BL. [locTpoeHune
n300pakeHuil B cOOMparouX 1
paccenBaronux JuH3ax. Popmyia
TOHKOM JIMH3EI. YBEJIHWUYCHUE,
JTaBaeMoe JIMH30M.

[Ipenensl npUMEHUMOCTH
F€OMETPUYECKOUN ONTUKH.
JlabopaTopHas pabota

«HccnenoBanne CBOMCTB

bubnmoreka [IOK
https://m.edsoo.ru/ffOcd4e0

bubnuoreka [{OK
https://m.edsoo.ru/ffOcd7{6

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcd67a

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



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

M300paXEHUI B TUH3AX)

32

33

34

35

36

Hucnepcus cera. Cl0KHBIN COCTaB
6enoro ceera. Ler. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»

Bonnosas ontuka. UnTepdhepentus
cBeta. KorepeHTHbIE HICTOYHUKH.
YcnoBust HaOMIOCHNUS MAKCUMYMOB U
MUHUMYMOB B HHTEP(EPEHITMOHHON
KapTUHE OT JBYX CHH(]A3ZHBIX
KOT'CPEHTHBIX HCTOYHHUKOB.
Hudpakuus ceera. JudpakimonHas
peméTka. YcinoBue HaOI0ICHHS
TJIaBHBIX MAaKCUMYMOB IIpHY NaICHUN
MOHOXPOMAaTHYECKOI'0 CBETa Ha
T(PPaKINOHHYIO PEIIETKY.

Honﬂpmamm CBCTa.

TexHnueckue ycTpoucTsa u
[IPAKTUYECKOE IPUMEHEHHUE: 0YKH,
nyna, oToanmnapar, IpOeKIIMOHHBIH
anmapar, MUKPOCKOII, TEJIECKOIL,
BOJIOKOHHAS ONTUKA, AUPPAKIIMOHHAS
pemeETKa, TOISTPOUSI.

I'panu1IBI TPUMEHUMOCTH
KJIacCCH4YeCKOU MexaHuKH. [locTynarsl
CHEelUaJIbHON TEOpUHN
OTHOCHTEJIBHOCTH: UHBAPUAHTHOCTh
MOJZYJII CKOPOCTH CBETA B BAKyyME,

bubnunoreka LIOK
https://m.edsoo.ru/ffOced22

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcf02e

bubnunorexa LIOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

MPUHIUIT OTHOCUTEIBbHOCTH
OUHIITENHA

OTHOCUTENBHOCTh OOTHOBPCMCHHOCTHU.

bu6nmoreka [IOK

37 3aMenieHre BpEMEHH U COKpaIlCHUE
A p pattt https://m.edsoo.ru/ffOcfa42
JUINHBI
DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKON
38 gactunbl. CBA3b Macchl C PJHEPTUEN U Bubmaorexa ITOK
Hpt p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI MOKOSI.
Kourponsnas padora «Onruka.
39 OCHOI];BI cie IfanLHoﬁ TEOpUU buGnuorexa [IOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIBHOCTH
®otonbl. ®opmyna [1nanka cBsa3u
40 sHepruu POTOHA C €r0 YaCTOTOM bubmmorexa [JOK
p ) https://m.edsoo.ru/ffOcfel6
DHeprus U UMMIyibc GpoToHa
OTKpbITHE U UCCIIEI0BAaHUE 56 [TOK
noInoTeKa
41 orod(ddexra. OmpiTer A. T.
¢ b https://m.edsoo.ru/ffOcffc4
Cronerosa.
3akoHsl poTorddekra. YpaBHeHHE
42 BﬁHmTegHa H(If)l(b(i)OTOB(i)(geKTa bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢portospdexra
JaBnenue cBera. Onbithl [1. H.
43 JlebeneBa. XMMHYECKOE NENCTBHE bubnmorexa [JOK
Aend. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MPAKTUIECKOE TPUMEHEHHE:
(boTorIeMEeHT, POTOAATUHK,
CONTHEYHas OaTapesi, CBETOUOT
45 Pemrenue 3amay mo reme «JI€MEHTEI but6mmoreka [IOK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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

KBAHTOBOU OIITHUKH)

https://m.edsoo.ru/ff0d0302

46

47

48

49

Monpens atoma TomcoHa. OnbBITE
Pesepdopra o paccessHUIO 0-9acTHIL.
[Limanerapnast MoJenp aToMa.

ITocTtynatel bopa.

W3nyuenue u normnouieHue GoTOHOB
IIPU NIEPEXO/IE ATOMA C OJIHOI'O YPOBHS
SHEPIrUM Ha ApYyrou. Buasl CriekTpos.
CrexTp ypoBHEH SHEpruu aToma
BOJOpOAA.

BonnoBeie cBoiicTBa yactuil. BomHbl
ne bpoina. KopnyckynsipHo-
BOJIHOBOM nyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4YCHHE.
TexHu4eckue ycTpoucTBa u
MIPAKTHYECKOE TPUMEHEHHUE:
CMEKTPaAJIbHBINA aHaN3 (CIIEKTPOCKOII),
J1a3ep, KBAHTOBBIN KOMIIBIOTED.

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d091a

bu6nmoreka [IOK
https://m.edsoo.ru/ff0dOafa

bubnuoreka [{OK
https://m.edsoo.ru/ff0dOafa

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

3KCH€pI/IM€HTI)I, JOKa3bIBAKOIIIHEC
CIIOKHOCTh CTPOCHHS S/Ipa.

OTKpbITHE PaAHOAKTUBHOCTH. OTIBITHI
Pesepdopaa mo onpenenenuro cocrapa
PalnOaKTUBHOTO U3ITyUCHHUS.

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
n3nydeHus. Bnusaue
PaaNOAKTUBHOCTHU Ha KUBbIE
OpraHU3MBL.

52

OTKpbITHE IPOTOHA U HEUTPOHA.

but6mmoreka [IOK



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
https://m.edsoo.ru/ff0d0fd2

53

Hyxnonnas monens siapa
I'eitzenOepra-MBanenko. 3apsin sapa.
MaccoBoe uncno sapa. M3oronsl.
Anbda-pacnaz. DIEKTPOHHBINA U
MMO3UTPOHHBIN OeTa-pacma. ['amma-
U3JIy4eHHE. 3aKOH PaJO0aKTUBHOIO
pacnaza..

DHeprusi CBA3U HYKJIOHOB B sIJIpe.
Snepusie cunbl. [ledext maccol sapa.
Anepuble peakuuu. Jlenenve u cuHTE3
sanep SnepHslil peakTop.
Tepmosinepusrii cuaTe3. [Ipodiemsr n
IIEPCIEKTHUBBI SIEPHON SHEPrETUKH.
DKOJIOTHYECKHE aCIEKThI s,IepHON
SHEPIeTHUKHU.

https://m.edsoo.ru/ff0d1162

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

54

55

DOnemeHTapHble YacTUllbl. OTKpPBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U
PErucTpanuy 3J€MEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUA.
EnuHcTBO m3nyeckoit KapTHHBI
mupa. TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHUE:
NO3UMETp, KaMepa Buibcona,
SJIEPHBIN peakTop, aToMHas OoMOa.

OTamnsl pa3BUTUS ACTPOHOMUHU.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHe acTpoHOMHUU. Bun
3B&3aHOrO Heba. Co3Be3aus, sIpKUe
3BE3/IBI, TUTAHETHI, UX BHIIMOE

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38



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

nBrokenne. CoHeyHas CUCTEMA.

56

57

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHeprun CosHua U 3BE31

3BE31bI, KX OCHOBHBIE
XapakTepuCcTUKU. J{uarpamma
«CTICKTPAIbHBIN KJIACC — CBETUMOCTh»
3BE3 bl IIaBHOMI
IIOCJICAOBATEIIbHOCTH. 3aBUCHMOCTD
«Macca — CBETUMOCTDY JJIsI 3BE3]T
IJ1aBHOM ITOCIIEIOBATEIILHOCTH.
Bnyrtpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE MPEICTABICHUS O
MPOUCXO0XACHUU U 3BoJroIMK CoJlHIla
M 3BE3]1. DTambl 3BE31I.

58

Muneunsiii [1yte — Hama I'anakTuka.
[Tonoxenue u nmxenne CosHua B
lNanaktuke. TUIBI rajJakTUK.
Panuoranaktuky u kBaszapel. UYEpHble
IBIPBI B IAPax rajlakTHK.

59

60

Bcenennas. Paciimpenue BeeneHHoil.
3akon Xa00ma. Pa3z0beranme rajakTuk.
Teopus bosbioro B3peisa.
PenukroBoe uzinydyenue. MacmtaOHast
CTpyKTypa Bcenennoil.
MeraranakTHkKa.

Hepemennsie npob6ieMbl aCTpOHOMUM.

61

62

Kontponbnas padota «2J1€eMEHTHI
aCTPOHOMUU U acCTPOPUIUKU»

O6o06maromuit ypok. Ponb ¢puzuku u




ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YJeJIoBeKa.

O6o6maromuii ypok. Pois u Mmecto
63 (GU3MKN ¥ ACTPOHOMUH B
COBPEMEHHOU HAy4YHOU KapTUHE MHUpa

O6o6maromuit ypox. Posib
64 ¢buznveckoii Teopun B GopMupoBaHUH
MPECTaBICHUN O (PU3HUIECKON

KapTHHE MHpA.

O6o6matromuii ypok. Mecto
65 ¢bu3nvecKkoil KapTHHBI MHUpa B 001IeM
pSLy COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX IIPEICTABICHUN O IPUPOE.

PesepBHbIil ypok. MarautHoe mnoiie.

66
ONEeKTpOMarHuTHAs NHIYKIHS

PesepHbIit ypok. OnTrka. OCHOBBI
67 CIELIMAJILHOM Teopun
OTHOCHUTEIIBHOCTH

Pesepnsiii ypok. KBantoBas dusuka.
68 DeMeHTHl aCTPOHOMHUU H

acTpo(U3HUKH

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

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

1.®uzuka, 10 knace/ Msaxumes I'.41., Byxosues b.b., Corckuii H.H. mox pegakiueit
[MapdenTtreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey

2. ®usuka, 11 xnace/ Mskumes I'.J1., ByxoBues b.b., Yapyrun B.M. nox penakiueit
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenberBo «IIpocBemienmey

3. ®uzuka. 10 kiace. Dnexkrponnoe npuiioxkenue (DVD) k yueOnuky Msikumiesa I7.51.,
byxoenesa b.b., Corckoro H.H. (mmox pen.

[TapdentbeBoit H.A.)

4. 3amgaunuk. 10-11 xi.: ITocobue mis obimeodpaszoar. yupexxaenuii / PeimkeBud A. I1. - 12-
e u3., crepeotnr. - M.: [lpoda

5. ®usuka. 11 knace. Dnexkrponnoe npunoxenue (DVD) k yuebnuky Msikumena I7.51.,
byxoBuesa b.b., Hapyruna B.M. (nox pex. [TappenTtreroit H.A.)

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. Metoauueckue pekoMmenaanuu st OO ¢ 00y4aronIMMUCs ¢ pUCKaMU y4eOHOH
HEYCHEIIHOCTH

2. YHuBepcalbHbIE KOAU(PUKATOPBI ISl IPOLEAYP OLEHKU KauyecTBa 00pa3oBaHUs

3. Meroauka oneHuBaHuUs 0a30BbIX HABBIKOB ISl PEIICHUS TPAKTUKO-
OpUEHTUPOBAHHBIX 3a/1a4

4. Meroaunueckue pekomenaanuu no KMM Ganka 3aanuii eCTECTBEHHOHAYYHOM
rpaMOTHOCTH

. Meroanueckue peKoMeHJaluu 1o 0aHKy 3aJaHUi YUTaTeIbCKON rpaMOTHOCTH

®usuka. [Toypounsie pa3pabdorku. 11 kmacc. Caypos I0.A.

5

6. ®wusuka. [Toypounsie pazpadbotku. 10 kimacc. Caypos HO.A.

;

8. ®wusuka : 10—I11 k1. : moypouynoe niaaHuposanue: nocooue B. . [Iunos.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

1.https://m.edsoo.ru/

2. http:/Insportal.ru - connanbHas ceTb pAOOTHUKOB 0OpA30BAHHUS.

3. http://markx.narod.ru/pic/ - ¢pusuka B mkoure.

4. http://www.fizika.ru/ - caiit mist yauteneit GU3UKU ¥ UX YUCHUKOB.



5. http://www.physics.ru/ - maTepuanst o pusmke.

6. www . ege .edu.ru - madopmarronHsrid moprai EI'D.

7. http :// school - collection . edu . ru / - eaunas komtekuust [IOPoB
8. http://www.fizika.ru/index.htm (Caiit ®usuka.py)

9. http://www.uroki.net (Bce mist yunrers)

10. http://phdep.ifmo.ru/labor/common/ (BupTtyasbusie 1abopaTopHbie
pabotel o pusuke st 10 u 11 kmaccon)

11. http://school-collection.edu.ru (Exunast KoyieKIus mudpoBbIX
00pa3oBaTeIbHBIX PECYPCOB)

12. http://fiz.1september.ru/ (3nekTpoHHas Bepcus ra3eThl «DU3nKay)
13.http://www.physics.ru/ (Otkpeitas ¢pusnka. OU3HKOH)

14.http://physics.nad.ru/ (dusrka B aHUMAIIHSIX )



