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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 (¢u3uke ©0a30BOr0 YypOBHS Ha YPOBHE CpeaHEro oOIero
oOpa3oBanusi pa3zpaboTaHa Ha OCHOBE IIOJOKEHMH U TpeOOBaHUN K pe3ylibTaTaM
OCBOEHHS OCHOBHOM 00pa3oBaTesbHOI IporpaMmsl, npeactaBieHHbix B PI'OC COO, a
Takke C yu€roM denepanbHOoil pabodeil mporpamMmbl BOCHUTAHHS U KOHIEMIUU
npernonaBanusi ydeOHoro mnpenMera «®Pusmka» B 00pa3oBaTENBHBIX OpTaHH3AIHIX
Poccuiickoit denepannu, pealin3yomux OCHOBHbIE 00pa30BaTebHbIE TPOTPAMMBI.

PabGouass mporpamma yweOHoro mnpeamera «@Du3uMKa»  peanu3yeTrcs  C
UCTOJb30BAHUEM PECYPCOB ILIEHTPAa €CTECTBEHHO-HAYYHOM U  TEXHOJIOTHYECKOU
HanpasieHHocTel «Touka poctay:

-naboparopusi 1o ¢puzuke (yueHu4eckas),
-MHOTO()YHKIIMOHAJIbHOE yCTpoiicTBO Pantum,
-HoyTOYK mBM ICL RAYbook monenu S1523 G1R KILC 466219.019;

-MuKpockort 1udposoii JIb11 3

CopepxaHue mporpaMMbl o PU3MKe HAMpaBlieHO Ha (OPMUPOBAHUE ECTECTBEHHO-
Hay4yHOM KapTuHbI Mupa oOywarommxca 10—11 kiaccoB mpu oOyueHuu ux (pusuke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESTEIbHOCTHOro moaxoxaa. IIporpamma mo
¢usuke coorBercTBYeT TpeboBanusiM DPI'OC COO k mMmIaHUPYEMBIM JIMYHOCTHBIM,
OPEIMETHBIM W METalmpeIMETHBIM pe3yiabTaTaM OOy4YeHHs, a TakXKe YYUTHIBAET
HEOOXOJMMOCTh peaju3aliid MEXIPEIMETHbIX CBs3ed (U3UKH C €CTECTBEHHO-
HayYHBIMU y4eOHBIMH TIpeaMeTaMu. B Hel ompenenstoTcs OCHOBHBIE IIENTM W3YYEHUS
¢GbU3UKHM Ha YPOBHE CpPEeAHETO 00111er0 00pa30BaHus, TUIAHUPYEMbIE PE3YIbTaThl OCBOCHUS
Kypca GU3UKU: TUYHOCTHBIE, METaIllpeIMETHbIE, PEAMETHBIE (Ha 6a30BOM YpOBHE).

[Tporpamma o ¢pu3uKe BKIOYAET:

® [JJaHUpPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (pU3uku Ha 6a30BOM YPOBHE, B TOM

YHClie TPEeIMETHBIE Pe3ybTaThl O rojlaM 00y4YeHHUS;

e cojaepxaHue yuyebHoro npeamMera «dusmka» mo rogam oOydeHus.

duszuka Kak Hayka o0 Haumbosee OOIIMX 3aKOHAX MPHUPOJBI, BBHICTYINAs B KayecTBE
y4eOHOro mpeaMeTa B IIKOJEe, BHOCHT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHHMH 00
okpyxatouieM wmupe. IkonapHBIA Kypc (QU3MKM — CHCTEeMOOOpaszyrolmui A
€CTeCTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B
OCHOBE TIPOLECCOB M SBJICHUN, M3y4aeMbIX XHUMHeEH, Ouomorued, QuanyecKon
reorpadueit u actpoHommuei. Mcmonp3oBaHWE W AKTUBHOE MPUMEHEHUE (U3MUECKHUX
3HaHUM ompezenseT XapakTep M pa3BUTHE Pa3HOOOpA3HBIX TEXHOJNOTHM B cdepe
DHEPIreTHKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IIOJY4YEHMS HOBBIX MaTEpPHAIOB C
3a/laHHBIMU CBOMCTBaMM M Jpyrux. M3yueHue (U3MKKM BHOCUT OCHOBHOM BKJIAJ B
(dopmMHupOBaHE €CTECTBEHHO-HAYYHON KapTUHBI MHUpa 00ydaromuxcs, B HopMUpOBaHUE
YMEHUI TPUMEHSITh HAy4YHbI METOJ TO3HAHWMS TPHU BBHIMOJIHEHHUH HUMHU Y4eOHBIX
UCCIIEOBAHUM.



B ocHOBY Kypca ¢pu3uku 1uisl ypoBHSI CpeIHEro o0IIero oopa3oBaHMsl MOJI0KEH P
uziel, KOTOpbIe MOXKHO pacCMaTpUBaTh KaK NIPUHIUIIBI €r0 OCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C€ HEW Kype SBIAETCS JIOTHUECKH
3aBEpIIEHHBIM, OH COJEPXKHUT MaTepuan U3 BCeX pa3fesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUHU ¢ HEW MaTepuan Kypca GU3UKH 00beAMHEH
BOKpYr (¢u3nueckux Teopuidl. Benymwmm B Kypce sBusercs (HOpMHpOBaHUE
IPEJCTABIECHUHN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U MOJE.

Hoes  eymanumapusayuu. EE peanusanus MpeanonaraeT HCIOJIb30BaHHUE
I'YMaHUTapHOI'O NOTEeHIMaNa (PU3NYECKON HAyKH, OCMBICIICHHUE CBSA3H Pa3BUTHUS (GUUKU C
pa3BUTHEM O0OILECTBA, a TakKkKe€ C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU ITpobIeMaMH.

Hoesa npuknaomoii nanpasnennocmu. Kypc $usuky npeamnonaraer 3HaKOMCTBO C
IMIUPOKUM KPYT'OM TEXHHUYECKUX M TEXHOJIOTMYECKHX NMPHIOKEHUN H3YUEHHBIX TEOpUil U
3aKOHOB.

Hoes sxonoeuzayuu peanusyercsi MocpeCcTBOM BBEIEHUS JIEMEHTOB COJIEpKaHUS,
NOCBSIIEHHBIX JKOJIOTMYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHHKH M TEXHOJOIHMH, a Takke OOCYyXIeHHus HpobiieM palnOHAIBHOTO
IPHUPOIONOJIB30BAHMS U SKOJIOTHYECKON 0€30MaCHOCTH.

CTepKHEBBIMU JJIEMEHTaMHM Kypca (U3MKHM Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHusi ABIAIOTCS (u3nueckue Tteopun (popMUpOBaHHE TMpPEACTABICHUH O
CTPYKTYpe IOCTPOCHHUS (U3NYECKOW TEOpHH, PO (YyHIAMEHTAJIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPHUPOJAE, TpaHUIAX NPUMEHUMOCTH
TEOPHUH, 1JIs1 ONMCAHMSI €CTECTBEHHO-HAYUYHBIX SIBJIEHUH U MPOLIECCOB).

CurcTeMHO-/1eATEeIbHOCTHBIN MOAXO0/ B Kypce (U3UMKH peau3yeTcsl MPexk/e BCEro
3a CU€T OpraHu3alUy SKCIIEPUMEHTANBHON nesTenbHocTH o0yyaromumxcs. s 6a3oBoro
YPOBHS Kypca (PU3UKH — 3TO UCIOJIb30BAHUE CUCTEMBI (POHTATBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB M JIA0OPATOPHBIX pabOT, KOTOPHIE B MporpamMme 1o Gu3nuke 00beTMHEHBI
B OOIIMI CIIMCOK YUEHHUYECKUX MPAKTUYECKUX paboT. BrljeneHne B yka3aHHOM MepeyHe
7a00paTOpHBIX PabOT, MPOBOAMMBIX IS KOHTPOJISI W OLCHKH, OCYIIECTBISIETCS
y4acTHUKaMH 00pa3oBaTeIbHOrO IMpoliecca UCXOsS U3 OCOOCHHOCTEH MIaHUPOBaHUSA U
ocHamieHus kabunera ¢usuku. [Ipu 3ToM oOecneunBaeTcsi OBiageHUE O0YUYAIOIIMMHUCS
YMEHUSIMU  MPOBOJUTH  KOCBEHHBbIE M3MEPEHHUs, HCCIEJOBaHUS  3aBUCUMOCTEH
($U3NUIECKUX BEIUYHH U IOCTAHOBKY OTBITOB IO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonblioe BHUMaHKE yEIsSeTCsl PEIICHUIO PACUETHBIX M KaueCTBEHHBIX 3a1ad. [Ipu
TOM Ui pacy€THBIX 3a/7a4 NPUOPUTETOM SBISIOTCA 3a/adyd C SIBHO 3a/JlaHHOMN
¢u3nvyecko  MOAENBIO,  TO3BOJIAIONIME  TNPUMEHATH  HM3yYeHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO paszjenia Kypca, Tak U MHTErpUpYsl 3HAHUS U3 Pa3HbIX
pa3nenoB. [l KayecTBEHHBIX 3aJad MPUOPUTETOM SIBJIAIOTCS 3aJaHUsl Ha OOBSICHEHHE
NpoTeKaHusl (U3NYECKUX SBJIEHUN M IPOLECCOB B OKpY’KAIOLIEH >KHU3HM, TpeOyromue
BbIOOpa (PU3NIECKON MOJIENHN AJIsl CUTYAIH MTPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k MarepuaibHO-TEXHUYECKOMY
o0ecrnieueHnI0 yueOHOTO Tporiecca 0a30BbI YPOBEHb Kypca (PU3UKHA HAa YPOBHE CPEIHETO



oOmiero oOpa3oBaHusl JOJKEH M3y4aThCsl B YCIOBHUSX NMPEAMETHOrOo KaOuHeTa (U3HKU
WIH B YCIOBUSIX HHTEIPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA.
B kabunere (u3uku AOMKHO OBITH HEOOXOIMMOE JA0OpaTOpHOE OOOpPYIOBaHUE IS
BBITIOJTHEHUST YKa3aHHBIX B MporpaMMe o (pu3uke yueHWYeCKUX MPAKTUYECKUX padoT U
JEMOHCTPALMOHHOE 000PYOBAHHE.

JlemoHcTpamonHoe o0opyaoBaHue (HOPMHUPYETCS] B COOTBETCTBUM C MPHUHIIUIIOM
MUHUMAJIbHOW JOCTaTOYHOCTH M O0OECIIEUYMBAET IIOCTAHOBKY IE€PEUYHUCICHHBIX B
nporpaMMe 1o (U3MKE KIIOYEBBIX JEMOHCTPALMKA IS HUCCIEIOBAaHUS H3Y4aeMbIX
SBIICHUHA M TPOLIECCOB, SMIUPUUYECKUX U (DYHTAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHX
MIPUMEHEHHUM.

JlaGopaTtopHoe  oOopyaoBaHuME [JII  YYCHHYECKHUX  MPAKTHUECKUX  paldoT
dbopMupyeTcs B BUJE TEMATUYECKUX KOMIUIEKTOB M OOECIEYHBAETCS B pacdy€ére OJHOTO
KOMIUIEKTa Ha JBYX oOyuaromuxcs. TemaTHueckue KOMIUIEKTHI J1abopaTOPHOTO
000pyI0BaHUSI TOTKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM HMCIIOIB30BAHUU aHATOTOBBIX
U mudpoBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTENBHBIX CHCTEM B BHUJE
1M pOBBIX TabOpaTOpPHii.

OCHOBHBIMHU LIETSIMU U3Y4YE€HHS PU3UKH B 00111€M 00pa30BaHUHU SBIISIOTCS:

e (opmupoBaHHE UHTEpPECA U CTPEMJICHUSI OOYYAIOIIUXCS K HAYYHOMY U3y4YEHUIO

IPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEM;

® pa3BUTHE MpPEACTABICHUM O HAay4HOM METOJEe NO3HaHUs U (opMUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIEHHUS K OKPYKAIOIIUM SIBJICHUSM;

e (opmHupoBaHHME HAyYHOTO MHPOBO33PEHHUS KakK pe3yJibTaTa HM3yYEHHS OCHOB
CTpOEHUS MaTepuu U (yHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (opMHpOBaHHE YMEHUU OOBSICHATH SIBJCHUS C HCIOJb30BaHUEM (HU3UUECKUX
3HAHWUW U HAYYHBIX JOKA3aTeIbCTB;

e (opMupOBaHHE NPEACTABICHUN O ponu (GU3MKU [ Pa3BUTUS  OPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH.

Joctmxenue 53TuUX 1ened oOecreyrBaeTcsi pelIeHUEM CIEAYIOIMX 3ajady B

npoliecce u3ydeHus Kypca GU3MKU Ha YpOBHE CPEIHEro 001ero oopa3oBaHus:

e npuoOpeTeHHe CHUCTEeMBI 3HAHUK 00 O0mUX (U3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsAX, BKIIOYAas  MEXaHWKY, MOJEKYISIpHYI0  (U3HKY,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opmupoBaHHME yMEHUW NPUMEHSTh TEOPETUYECKHUE 3HAHUS A1 OOBSCHEHUS
GU3NYEeCKUX SBICHUN B MPUPOAC W JJIS MPUHATHS MPAKTHUYECKUX PEIICHUH B
MOBCEAHEBHOM JKU3HU;

® OCBOEHHE CIIOCOOOB PEIICHUs Pa3IMYHBIX 33134 C SBHO 33JaHHON (pU3MUECKOil
MOJIENBIO, 33/1a4, TOJPa3yMEBAIONINX CaMOCTOSTENIFHOE CO3JaHue (PU3UIECKON
MOJIEJIH, aJIEKBaTHOW YCIIOBUSAM 3a/1auu;

® [OHMMaHWE (PUINYECKUX OCHOB U NPHUHIMIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKHX MPOLECCOB, MX BIHUSHUA Ha OKPYXKAIOLIYIO

cpeay,



® OBJIAJICHUE METOJIaMH CaMOCTOATENIbHOTO IUIAHUPOBAHUS U  IPOBEACHUS
bu3nUecKnx JKCIMEPUMEHTOB, aHaJlW3a W HWHTEpIpeTaruy HHPOPMAIUH,
OTIpEeJICJICHUS TOCTOBEPHOCTH MOJIYYEHHOT'O PE3YNIbTaTa;

® CO3[aHUE YCIOBUM JUIsl pPa3BUTUSL YMEHUH MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOH JAESITEILHOCTH.

Ha wusyuenune ¢Qusuku (0a30Bblii YpOBEHb) Ha YpPOBHE CpEOHEro OOLIETro
obpazoBanust orBoautcs 136 dacos: B 10 kmacce — 68 dacoB (2 waca B Heneno), B 11
KJ1acce — 68 yacoB (2 gaca B HEJICIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb J1abopaTopHBIX U
MPaKTUYECKUX PadOT SBISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JIeNIa€T BEIOOP MPOBEICHHUS
7abopaTopHBIX pabOT W OMBITOB C YYETOM HWHIUBUIYAIbHBIX OCOOEHHOCTEU
00yJaromuxcs.

COLEPKAHUE OBYUYEHUSA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI' 0 MO3HAHMS

®usuka — Hayka o npupoje. HayuHble MeTOABI MO3HAHUS OKPYKAOIIETO MHPA.
Pounb sKkcniepuMeHTa U TEOpHUH B MPOIecce MO3HAHUS PUPOJIbI. DKCIIEPUMEHT B (PU3UKE.

MopenupoBanue (U3MYECKUX SBIEHUH U TporeccoB. HayuHble TUIOTE3BI.
®dusnyeckue 3aKOHbl WU TEOpUHU. ['paHMIBl TPUMEHUMMOCTH (U3MYECKUX 3aKOHOB.
[IprHIUIT COOTBETCTBUSL.

Ponb u Mecto ¢pu3uku B GOpMUPOBAHUN COBPEMEHHON Hay4HOM KapTHUHBI MHUpa, B
IIPAKTUYECKOU EATEIHOCTH JIIOIEH.

Jlemoncmpayuu

AHasoroBsie U TU(GPOBBIC U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JTATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBmxeHne. OTHOCUTEIIBHOCTh MEXaHHMUECKOTO JBMKeHus. Crucrema
orcyéra. Tpaekropus.

[lepemerienue, CKOPOCTh (CpeHssE CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE
MaTEpUATLHON TOYKH, WX TMPOCKIMW HAa OCH CHCTeMbl KoopauHaT. CroxeHue
MIEPEMELICHUH U CII0)KEHHUE CKOPOCTEH.

PaBHOMEpHOE © PpPaBHOYCKOPCHHOE TMPSAMOJMHEHHOEC JABWXKCHHE. [ paduku
3aBHCHUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHUS, MYTH M MEPEMEIICHHS] MaTepUAITbHON
TOYKH OT BPEMEHH.

CBoOoiHOE TasieHne. Y CKOpEeHHUe CBOOOTHOTO A ICHUSI.



KpuBonuHeliHOe nBMXeHUE. [[BH)KEHME MaTepuaJbHOM TOYKU MO OKPYKHOCTH C
MIOCTOSIHHOM 1O MOAYJII0O CKOPOCTBIO. YTJIOBasi CKOPOCTh, IMHEWHAs! cKopocTk. [lepuon u
yacToTa oOparnieHus. L{eHTpocTpeMuTebHOE YCKOPEHUE.

TexHu4yeckne ycTpONCTBA M INMPAKTUUYECKOE NMPHUMEHEHHUE: CIHUAOMETpP, JIBH)KECHHUE
CHApSJIOB, LIEMTHBIE U PEMEHHBIE TIEPEIayuH.

Jlemoncmpayuu

Mopgenp cuctembl OTCYETA, WLIIOCTPALMS KHHEMATHUYECKUX XapaKTEPUCTHUK
JBUKCHUSL.

[IpeoOpazoBanue ABMKEHUM C UCTIOIB30BaHUEM MTPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmtonenue [BW)XKEHHS Tena, OpOLIEHHOTO IMOJA YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TMaICHUS.

HamnpaneHnue ckopocTy Mpu ABUKEHUHU 110 OKPY>KHOCTH.

Vuenuueckuii axcnepumenm, nabopamopHwie pabonivl

N3yueHrne HEpaBHOMEPHOTO JABMKEHHUSI C LEIbIO ONPENENCHUs] MIHOBEHHOMN
CKOPOCTH.

HccnegoBaHue COOTHOLIEHUSI MEXAY NyTSIMH, NPOWIEHHBIMU TEJIOM 3a
MOCJIEIOBATEIIbHBIE PABHBIC MIPOMEKYTKH BPEMEHU MPHU PABHOYCKOPEHHOM JBHXKEHUHU C
HAYaJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne NBUKEHMS IIapUKa B BSI3KOW JKHUJIKOCTH.

W3ydenne IBUKEHUS Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun otHocurensHOCTH ['amuies. IlepBwiii 3akoH HeroTona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cuil. Bropoit 3akoH HbroToHa 1ist
MatepuaibHOM TOYkH. Tpetnit 3aKkoH HproTOHA 1J1s1 MaTepUAIbHBIX TOYEK.

3akoH BceMHUpHOro Tarorenus. Cuna tspkecTu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenusi (mokos, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHus CKOJIbKEHMs U cuiia TpeHus nokos. Koaddumument tpenus. Cuna
CONPOTHUBIICHUSI IPU JIBMXKECHUU TEJA B )KUIKOCTH WM rase.

[ToctynaTenbHOE U BpallaTeabHOE JBUKEHUE aOCOMIOTHO TBEPAOTO TeNa.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpaiieHus. 1lnedo cunbl. YciaoBus paBHOBECHS
TBEPAOIO Tena.

TexHuueckrue yCTpoNCTBa U MPAKTUYECKOE MPUMEHEHHUE: MOJIINUITHUKY, TIBUKEHUE
HCKYCCTBEHHBIX CIIYTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpLUMH.

CpaBHEeHME MaccC B3aUMOJCICTBYIOLINX TEI.

Bropoi1 3axkon HerotoHa.

N3mepenue cui.

CrnosxeHue cuil.



3aBUCHMOCTb CHJIBI YIIPYTOCTU OT Je(hOpMalHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U NTaJICHUU.

CpaBHeHUE CUJI TPEHMSI IOKOSI, KAUEHUS U CKOJIbKEHUSI.

Ycnosust paBHOBecus TBEPAOIO Tena. Buabl paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopHuie pabonvl

N3yuenue nBrxeHHst Opycka 0 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCHMMOCTH CWI  YIPYTOCTH, BO3HUKAIOUIMX B IPYKHHE U
PE3UHOBOM 00pa3lie, OT UX JePopMaltH.

HccenenoBanue ycinoBUil paBHOBECUS TBEPIOTO TeIa, UMEIOIIETO OCh BPAILICHMUS.

Tema 3. 3aKkonwl coxpaneHus ¢ Mexanuke

Hmnynbe MatepuanbHOW TOYKHM (Tesa), CUCTEMBbI MaTepUaIbHBIX TOYeK. Mmmyibc
CWIBl M H3MEHEHHE HMITyJIbCa Tela. 3aKOH COXPAaHEHUs HMIyJbca. PeakTuBHOE
JBUKCHHUE.

PabGora cuiiel. MOIIIHOCTH CHUJIBI.

Kunernueckass »5Heprusi MaTepualbHOM TOUkM. Teopema 00 U3MEHEHUU
KWUHETUYECKOM 3HEPTUH.

[TorenumanvHas sHeprus. IloTeHuumanbHas 3HEpPrus ynpyro AeQpOopMUPOBAHHOU
npyxunsbl. [TorennmanbHas sHeprus Tesia BOJIN3U MOBEPXHOCTH 3eMIIH.

[ToTeHuManbHble U HETIOTEHIUANbHBIE CUIIbl. CBSI3b pabOTHI HETIOTEHIIUATBHBIX CHII
C U3MEHEHUEM MEXaHUYECKOW YHEPIMM CUCTEMBI TEJl. 3aKOH COXPAHEHMSI MEXaHUYECKON
DHEPTUH.

Yipyrue u Heylpyrue CTOJIKHOBEHMUS.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHME: BOJOMET, KONED,
IIPY>KUHHBIN [TUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE OBM)KEHHE.

[Tepexoa MOTEHIIMAIBHON YHEPTUN B KWHETUYECKYIO M OOPATHO.

Vuenuueckuti axcnepumenm, nabopamopHvie pabonivl

N3yuenue abCONOTHO HEYNIPYTOro yAapa ¢ MOMOMIBIO ABYX OJWHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3U pabOThI CUIIBI ¢ U3MEHEHHEM MEXAHUUYECKON YHEPTUU Tella Ha
IIPUMEPE PACTSHKEHUSI PE3UHOBOIO KI'yTa.

Paszpnen 3. MosiekyasipHas ¢pusuka 1 TepMOAMHAMHUKA
Tema 1. Ocno6bl MONEKYIAPHO-KUHEMUYUECKOT meopuu
OCHOBHBIE TOJIOXKEHHUSI MOJEKYISIPHO-KHHETUYECKOM TEOPUM M HX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxenue. Juddysus. Xapakrep ABWKEHHS U
B3aUMOJCHCTBHS YaCTHL] BelIeCTBA. MOJEI CTPOCHHUSI Ta30B, KUAKOCTEN U TBEPIBIX TEI
U 00bsICHEHHE CBOMCTB BEIlleCTBA HA OCHOBE 3TUX Mojieneil. Macca u pa3mepbl MOJIEKY.
KonuuectBo Bemectra. [locrosinnast ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ wusMmepenue. lllkana Ttemmeparyp
Lenbcus.



Mopenbs wuaeanpbHOro ra3a. OCHOBHOE YpaBHEHHME MOJEKYISIPHO-KMHETUYECKON
TEOpUHU UJCANBHOI0 raza. AOCONIIOTHAS TeMIepaTypa Kak Mepa cpelHeld KMHEeTHUeCKOn
SHEPruM TEIUIOBOIO ABMKEHUA 4vacTul raza. lllkama temneparyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon /[lanbrona. M3omporiecchl B
UJEaIbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BeulecTBa. ['paduueckoe npeacrasieHue
M30MPOLIECCOB: U30TepMa, U30X0pa, u3obdapa.

TexHuveckue ycTpocTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapoMETp.

Jlemoncmpayuu

OnpIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOECHUE BelleCcTBa, (oTOrpapuu MOJIEKYI
OpPraHUYECKUX COECTUHEHUI.

OnpiTel 0 TUGDY3UN KUAKOCTEN U ra3o0B.

Mopnens OpOyHOBCKOTO JTBUKEHUSI.

Mopens onbiTa LlTepHa.

OnBbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUSI.

Mopnens, nirocTpupyronias Ipupoay JaBJICHUS I'a3a Ha CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIUE  ypaBHEHUE  COCTOSIHUS ~ WJEAJbHOTO  Tasa,
M30IPOIIECCHI.

Vuenuueckuti sxcnepumenm, 1abopamopHvie pabomuol

Ornpenenenne Macchl BO3/AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE M3MEPEHUI 00bEMa
KOMHATBI, JABJICHUSA U TEMIIEpATyphl BO3/1yXa B HEU.

HccenenoBanue 3aBUCMMOCTH MEKy IAPAMETPAMH COCTOSIHUS pa3peKEHHOTr0 Tasa.

Tema 2. Ocrnosvt mepmoouHamurku

TepmonnHamuyeckass cucrema. BHYTpeHHsIT 5SHeprusi TEPMOJIWHAMHYECKOMN
cucteMbl U crnocoObl €€ m3MeHeHus. KomuuecTBo Temnorsl W pabora. BHyTpeHHss
DHEPTUsl OAHOATOMHOIO MJIECANIBHOTO rasa. Buasl Teruionepenadu: TEILUIONPOBOIHOCTb,
KOHBEKLHs, U3JIy4CHHE. Y IelIbHAsl TEIUIOEMKOCTD BelecTBa. KoanM4ecTBO TEIUIOTHI IIPU
TEeIJIonepeiaye.

[Tonsitue 06 agunabarnom mnpouecce. [lepBoiil 3akoH TepmonuHaMuku. [Ipumenenue
NEpPBOrO0 3aKOHA TEPMOJMHAMUKHM K H3ompoleccaM. ['paduyeckas HHTeprpeTarus
paboTBhI raza.

Brtopoii 3akon TepMoguHaMuku. HeobpaTuMocTh MpOIEeCcCOB B MPUPOJIE.

Termnosbie MamuHbl. [IpuHIMIBI AeiicTBUS TeruioBhIX MamuH. [IpeoOpazoBanus
HHEPruM B TEIUIOBBIX MalnHax. KoaguuueHT noae3Horo 1eicTBUS TEIIOBON MaIIUHBI.
[Mukn Kapno u ero ko3(p(UIMEHT MOJIE3HOTO ACUCTBUSA. DKOJIOTHUECKUE MPOOIEMBI
TEIJIOOHEPTEeTUKH.

TexHu4eckne ycTpoMCTBa M MPAKTUUYECKOE MPUMEHEHHUE: ABUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJOJMIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

W3MeHeHre BHYTpEHHEW SHEPTUM Tela MPHU COBEPUICHUH PAOOTHI: BBIJIET MPOOKH
u3 OyTBUIKU MO ACHCTBUEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B JaTyYHHOU TpyOke
nyTEM TpeHUs (BUICOIEMOHCTPALINS).

H3MmeHeHne BHYTpEHHEH sHepruu (TeMreparypbl) Tea Npu TeIuionepeaaye.

OneIT 110 a1MabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).



Mopnenn mapoBoil TypOWHBI, ABUrareisi BHYTPEHHETO CrOpaHUsi, PEaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabonvl

N3mepeHne yaeapHOM TEIIOEMKOCTH.

Tema 3. Azpezammnsvie cocmoanun eeuwyecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHaeHcanusi. Mcmapenue u kurneHue. AOCONIOTHas U
OTHOCHUTENIbHAs  BIAQXHOCTb BO3ayxa. Hacelmenneldi mnap. VYaenpHas — TeIuioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TeMIIEpaTyphbl KUTICHUS OT JaBJICHUSI.

TBépnoe teno. Kpucramnumueckue u amopduble Tena. AHHM30TPONMS CBOWCTB
kpuctamioB. JKugkue kpuctamibl. CoBpemMeHHble MaTepuanbl. IliaBienne u
KpUCTaJIu3anus. Y AelbHas Tersiora miasnenus. Cyonumanus.

VYpaBHeHHe TemoBoro OanaHca.

TexHuueckue yCTpoOHCTBA M MPAKTHUUECKOE NPUMEHEHHE: TUTPOMETp U
MICUXPOMETpP, KAJIOPUMETP, TEXHOJOTHH MOJYYEHUSI COBPEMEHHBIX MaTepHalIOB, B TOM
YUCJIE HAHOMATEPUAIOB, H HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIICHHBIX MAPOB.

Kunenue npy NOHMKEHHOM JIaBJICHHH.

Cnoco0Obl U3MEpPEeHUs BIAKHOCTH.

HalGnronenne HarpeBaHus M IUIABJICHUS! KPUCTAILTUYECKOTO BEIIECTBA.

JleMoHCTpaius KpUCTaJIIOB.

Vuenuueckuti sxcnepumenm, 1abopamopHvie pabomuol

N3mepeHne OTHOCUTENBHON BIAXXHOCTH BO31yXa.

Paznen 4. DiiekTpoauHamuka

Tema 1. Inekmpocmamuka

DJeKTpu3auus Tea. DJIEKTPUUYECKUW 3apsal. [Ba BHaa HAIEKTpUUECKHUX 3apsI0B.
[IpoBOAHMKH, TUANEKTPUKH U TOJYIPOBOJHUKU. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO
3apsaa.

B3aumoneiicteue 3apsaoB. 3akoH Kyiona. TodeuHbll 37€KTpUYECKHl 3apsi.
Onektpuueckoe none. Hanpsok€HHOCTH nekTpudeckoro nois. [lpuHnun cyneprno3unumn
ANEKTPUUECKUX MoJieH. JIMHUY Hanps>)KEHHOCTU JIEKTPUUYECKOTO MOJIS.

PaGora cun snextpocratuueckoro mois. [lotenuuan. Pa3sHOCTh MOTEHIMANOB.
[IpoBomHMKH W JAWAJIEKTPUKUA B DIIEKTPOCTAaTUUECKOM Tmoje. Jludnexkrpuueckas
IIPOHULIAEMOCTb.

OnekTpoéMkocTh. KoHIeHcaTtop. OIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATopa.
OHeprus 3apsyKEHHOTO KOHAEHCATOopa.

TexHuuecknue yCTpONCTBA M INPAKTUUYECKOE IPUMEHEHHE:  3JIEKTPOCKOII,
ANIEKTPOMETP,  DIEKTPOCTaTHYEeCKas  3alluTa,  3a3eMJIEHHE  3JIEKTPONpPHOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN anmnapar, CTPyHHBIN HPUHTEP.

Jlemoncmpayuu

YCTpOMCTBO M MPUHLMIT JCUCTBUS AIIEKTPOMETPA.

B3anmonelnicTBue Ha JIEKTPU30BAHHBIX TEI.



DIIEKTPUUYECKOE MOJIE 3apSKEHHBIX TE.

[IpoBOIHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIeKTpocTaThuyecKas 3alluTa.

JIM3NEeKTPUKH B 3JIEKTPOCTATUUECKOM MOJIE.

3aBUCUMOCTD AJIEKTPOEMKOCTH TUIOCKOTO KOHJAEHCATopa OT IUIOIIAAY IUIACTHH,
pacCTOSHUSA MEX1Y HUMHU U JUAIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHAEHCATOPA.

Vuenuueckuti asxcnepumenm, nabopamopHvie pabonuvl

N3mepenue 31eKTpOEMKOCTH KOHIAEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpuueckuii mok. Toku é paznuunvix cpedax

DJIEKTPUYECKUN TOK. Y CIIOBHUSI CYIIECTBOBAHUS AJEKTPUUECKOr0 TOKa. cTOUHHMKH
Toka. Cuna Toka. [locTOSsHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTKa LEnHu.

DJIEKTPUUECKOE  COMPOTUBIICHHUE.  YNIEIbHOE  CONPOTHBICHUE  BEIIECTBA.
[TocnenoBatenbHOE, MapamieaIbHOE, CMEIIAHHOE COETMHEHNE TPOBOJHUKOB.

Pa6ora snextpudeckoro Toka. 3akon Jxoymns—JIenna. MOMIHOCTE 3IEKTPHUUECKOTO
TOKa.

DNEKTPOABKYIIAsl CUJIa U BHYTPEHHEE COINPOTHBICHUE MCTOYHMKA TOKA. 3aKOH
OmMa 1151 moJTHOM (3aMKHYTOM) sieKTpudeckoit nenu. KopoTkoe 3aMbIkaHKe.

DJIEKTPOHHAsT MPOBOJMMOCTb TBEPIBIX METAIOB. 3aBUCHUMOCTH CONPOTHBIICHUS
METaJUIOB OT TeMIiepatypbl. CBEpXIPOBOIUMOCTb.

DJeKTpuuecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyUKOB.

[TonynpoBoauuku. CoOCTBEHHAsI U MPUMECHAs] TTPOBOJIUMOCTH MOJYIPOBOTHUKOB.
CaoiicTBa p—n-niepexosa. [lomynpoBoiHUKOBBIE TPUOOPHI.

DneKTpUYECKHil TOK B PACTBOPAX U PaCIyIaBaX dJIEKTPOIUTOB. DIEKTPOITUTHICCKAS
JIMCCOLMAIIUS. DIEKTPOJIN3.

DnekTpryeckuil TOK B ra3zax. CamMoCTOATENbHBIA M HECAMOCTOSITENBHBIN pa3ps.
Monnus. [1na3zma.

TexHU4ecKue yCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: aMIepPMETpP, BOJILTMETD,
peocTaT, UICTOUHUKU TOKa, 3JEKTPOHArpeBaTelIbHbIe MPUOOPHI, SIEKTPOOCBETUTEIbHbIE
npuOOpbl, TEPMOMETP  COMPOTUBICHHUS, BaKyyMHBIA JHOJ, TEPMHUCTOPHI |
(b OTOPE3UCTOPHI, MOITYITPOBOJHUKOBBIN TNO/I, TAIbBAHHKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSKEHUS.

3aBUCHUMOCTb COMPOTUBJICHUS IUIMHIPUYECKUX TPOBOIHUKOB OT JJIMHBI, TUIOMIATN
MOTIEPEYHOT0 CEUCHUS M MaTepHaa.

CMmeliaHHOe COeIMHEHNE TPOBOJHUKOB.

[Ipsmoe  u3MepeHue  SIEKTpoABWXKYyHled  cuinbl.  KopoTkoe — 3aMblkaHue
rajbBaHUYECKOT0 3JIEMEHTA U OLIEHKA BHYTPEHHEr0 COIIPOTUBIICHUSI.

3aBUCHUMOCTD COITPOTHUBJIEHUSI METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTH 3NIEKTPOIUTOB.

HckpoBoli pa3psl 1 TPOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSS MPOBOJUMOCTH AMO/IA.



Vuenuueckuti axcnepumenm, nabopamopHule pabonuvl

N3ydeHne cMemaHHOTO COSIUHEHUS Pe3UCTOPOB.

W3mepeHue HIEKTPOABMKYLIEH CHIIBI HCTOYHUKA TOKAa U €ro BHYTPEHHETO
COTIPOTHBJICHHUSI.

HaGmronenue snekrponusa.

Me:xnpeaMeTHble CBSI3H

N3yuenne kypca ¢puznku 6a30Boro ypoBHsa B 10 kimacce ocymiecTBisieTcs ¢ y4ETOM
CoJIep KaTeNIbHBIX MEXKIIPEAMETHBIX CBSA3EH C KypcaMu MaTeMaTHUKH, OUOJIOTHH, XUMHUH,
reorpaduu U TEXHOJIOTHUHU.

Meoicnpeomemusie noHAmus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO
NO3HAHUS: SBJICHUE, Hay4YHbIH (akT, TUIOTe3a, (PU3NYECKas BEIUYMHA, 3aKOH, TEOpHS,
HaOII0/IeHNe, YKCIIEPUMEHT, MOJICIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pelleHWE CHCTEMbl YpaBHEHUH, JHHEWHas (yHKUMs, mapaboa,
runepOoia, ux rpaduKku U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIIUU: CUHYC, KOCHHYC,
TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbHl M HX
MPOEKIIMH Ha OCH KOOPAMHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHuuyeckoe ABWKEHHE B JKUBOM mpupoae, auddysusa, ocmoc,
TEIUIOOOMEH JKHUBBIX OpPraHU3MOB (BUIBI TEIUIONEpEaaud, TEIIOBOE pPaBHOBECHE),
AIIEKTPUYECKUE SBJICHUS B )KUBOU mpupo/e.

Xumus: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJIApPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJN, JKUAKOCTEH M Ta30B,
AIIEKTPUYECKNE CBOMCTBA METAJIJIOB, 2JIEKTPOJIUTHYECKAs TUCCOLMALMS, TaJbBaHUKA.

l'eocpaghus: BNaxHOCTh BO3/1yXa, BETPbl, 0APOMETP, TEPMOMETD.

Texnonocusa: npeoOpa3oBaHUE JBUKEHUH C HCIOJIb30BAaHUEM MEXAHHU3MOB, Y4ET
TPeHHUs] B TEXHHUKE, MOJIIMITHUKH, HCIOJIb30BAaHUE 3aKOHA COXpPAaHEHHUsS HUMITyJbCca B
TEXHUKE (pakeTra, BOJOMET WM [JpYrue), ABUTraTellb BHYTPEHHErO CropaHus, MapoBas
TypOuHa, OBITOBOI XOJIOAUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUH MOJIYyYEHUS! COBPEMEHHBIX
MaTEpHUaIOB, B TOM YHCJIE HAHOMATEpPHAJIOB, U HAHOTEXHOJIOTHH, IJIEKTPOCTaTHYECKas
3aIluTa, 3a3eMJICHHE  3JIEKTPOINpPUOOPOB, KCEpOKC, CTpYUHBIA  TpHUHTED,
AIIEKTPOHATrpEBaTENbHBIE MTPUOOPHI, HEKTPOOCBETUTEIBHBIE PUOOPHI, FaIbBAHUKA.

11 KJIACC

Paznen 4. DuekTpoanHaMuKa

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKYU

[ToctosiHHble MarHuThl. B3auMmopelcTBHE MOCTOSHHBIX MarHUTOB. MarHuTHoe
nosie. Bekrop MarHUTHOM MHAYKUMHU. [IpuHOMN Cyneprno3uuvy MarHUTHBIX IOJIEH.
JIuaun marHuTHOM MHAYKIMK. KapTrHa TMHUI MarHUTHON MHIYKIUH TOJIS TOCTOSIHHBIX
MarHuTOB.

MaruutHoe noje npoBoAHMKA ¢ TOKOM. KapThHa nuHMI MHIYKIMU MarHUTHOTO
10JIs1 IJTMHHOTO MPSIMOTO MPOBOJHMUKA U 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJAHMKA, KaTYIIK!
¢ TokoM. OneIT Opcrena. BzanMmozaeicTBuE NPOBOJIHUKOB C TOKOM.

Cuna Amnepa, e€ MOJlyJIb U HalIPaBJICHHUE.



Cuna Jlopenna, e€ Moaynp U HampaBieHue. [[BUKeHHE 3apsyKEHHOW 4YacTULBI B
OJIHOPOAHOM MarHUTHOM moJie. Pab6ota cunsl JlopeHia.

SIBiieHnE 3IIEKTPOMAarHUTHOM MHAYKUHMHU. [[OTOK BEKTOpa MarHUTHOW WHIYKIIUU.
DJIEKTPOABIKYIIAs CUJIa MHAYKIUU. 3aKOH AJIEKTPOMarHUTHOM nHAyKIuu Papanes.

BuxpeBoe nsnexTpuyeckoe Tosie. DJEKTPOJBIDKYIAS CUJA HWHIAYKIUA B
IIPOBOJIHUKE, ABMKYILIEMCS IOCTYINATEIbHO B OJHOPOJHOM MarHuTHOM MOJIE.

IIpaBuio JleHna.

NHIYyKTUBHOCTD. SBnenune CaMOMHIYKLIHH. DIEeKTpOABUKYIIIAs cuia
CaMOMHAYKIIHH.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue ycTpoNCTBa M MPAKTHUYECKOE MPUMEHEHHE: MOCTOSIHHbIE MAarHUTHI,
AIEKTPOMATHUTHI, 3JIEKTPOIBUTATENb, YCKOPHUTENIM  DJIEMEHTApHBIX  YaCTHII,
WHYKLIWOHHAs 11€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMy4YKa MArHUTHBIM TOJIEM.

JIuHWY MHOYKUIUA MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX IPOBOJIHHUKOB C TOKOM.

Cuna Amnepa.

[eiictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBrIeHUE PNEKTPOMATHUTHON UHIYKIUH.

[IpaBuno Jlenna.

3aBUCUMOCTb JJIEKTPOJBIKYIIEH CHJIBI HHIYKIMH OT CKOPOCTH W3MEHEHMS
MAarHMUTHOTO MOTOKA.

SIBneHne caMOMHTYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3ydyeHne MarHuTHOTO MOJI KATYIIKH C TOKOM.

HccnenoBanue necTBHUS MOCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccenenoBanue sIBJICHUS 3JIEKTPOMATHUTHON MHTYKIIUH.

Paspnen S. Kore0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMaAZHUMHbBLE KO1€OAHUA

KonebarenpHas cucrema. CBoOOAHBIE MEXaHUUYECKHE KojieOaHus. [ apMoHnYeckue
konebanus. [lepuox, yactora, ammuuryaa u (asa xonebanuid. IIpyKUHHBIA MasTHUK.
MatemaTnueckuii MasTHHUK. YpaBHEHHE TrapMOHUYeCKUX Kkojebanuil. IIpeBpaieHue
SHEPTUU IPU TAPMOHUYECKUX KOJICOaHHSIX.

Konebarenbubiii KoHTYp. CBOOOIHBIE 3JIE€KTPOMAarHUTHBIE KOJIEOAHUSI B UCATBHOM
Kosie0aTeIbHOM KOHTYpE. AHAJOrus MEXAy MEXaHMYECKUMHU U 3JIEKTPOMArHUTHBIMHU
koneOanusmu. @Dopmyna Tomcona. 3aKkoH COXpaHEHUS DHHEPrUM B HUJICAIBHOM
KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromMX KoJieOaHUsAX. BBIHYXKIEHHbIE MeEXaHUYECKUE
kosiebanus. Pezonanc. BeiHyXieHHBIC 3JIEKTPOMAarHUTHBIE KOIeOaHUsI.



ITepemennbiii Tok. CUHYCOUIAIbHBIA MTEPEMEHHBIA TOK. MOIIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYJHOE U IVCTBYIOLIEE 3HAUCHHUE CUIIBI TOKA U HAIIPSKEHUS.

Tpancdopmatop. IlponsBoxacTBo, mnepenadya U NOTPEOJIEHHWE BIEKTPUUECKOU
SHEPrUU. OKOJOTMYECKHE PpHUCKH TIpH IPOU3BOJACTBE 3JIeKTposHepruu. Kynbrypa
MCIIOJIb30BAHUSI 3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HH.

TexHu4eckrne ycTpoOHMCTBA U MPAKTUYECKOE MPUMEHEHUE: AIIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, JIMHUU AJIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB  KoJjieOaTeabHON  cHCTeMBbl (IPYKUHHBIA WU
MaTeMaTHYEeCKUI MasiTHUK).

HaGmronenue 3aTyxaromux KojJeOaHuH.

HccnenoBanne CBOWCTB BBIHYKIEHHBIX KOJICOAHHMA.

HaGmnronenue pesonanca.

CBOOOIHBIE PTIEKTPOMATHUTHBIE KOJICOAHMS.

OcuumiorpaMMbl  (3aBUCUMOCTH CHUJIBI TOKAa W HAIPsDKEHHUST OT BpPEMEHH) s
AIIEKTPOMArHUTHBIX KOJICOaHMIA.

Pe3onanc mpu  MOCNENOBaTENbHOM  COEJUHEHUM  PE3UCTOpa,  KaTYIIKU
MHJYKTUBHOCTH U KOHJEHCATOpA.

Mojienb TMHUN AJIEKTpOoNEpe1adHm.

Vuenuueckuti sxcnepumenm, 1abopamopHvie pabomuol

HccnenoBanue 3aBUCUMOCTH TIeprUoja MajblX KojeOaHUN rpy3a Ha HUTU OT JUIMHBI
HUTHU U Macchl Ipy3a.

HccnenoBanue mnepeMEHHOTO TOKa B LIEMHM M3 TMOCJIEA0BATEIbHO COEIMHEHHBIX
KOHJEHCAaTOpa, KaTyLIIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMaZHUMHbLE 60IHbL

MexaHnuueckrue BOJHBL, ycioBUsi pacnpocTtpaHenus. Ilepuoa. CkopocTh
pacnpocTpaHeHus U JTuHa BoJiHbl. [lonepeunslie U npoaoibHble BOIHBL. MHTEpdepenuus
U TUQPaKIus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJHBL. YCJIOBUS W3JIYYEHUS JJIEKTPOMArHUTHBIX BOJH.
B3aumnas opuentanusi BektopoB E, B, V B anextpomarnuTHO# BoaHe. CBolcTBa
DJICKTPOMATHUTHBIX BOJIH: OTPaKEHUE, TMPEIOMIICHHE, TMOospu3anus, Iudpaxius,
uHTepdepenus. CKOpoCcTb 3JEKTPOMATHUTHBIX BOJIH.

[[Ixana 5>IEeKTPOMATHUTHBIX BOJH. IIprMeHeHHE >SIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIBI paIuOCBA3M U TeNeBUAeHUS. Pannonokanus.

DNEeKTPOMATrHUTHOE 3arpsi3HEHUE OKPYKAIOIIEN CPEJIbI.

TexHuduecknue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
UHCTPYMEHTBI, YJIbTPa3BYKOBas JMAarHOCTUKa B TEXHUKE W MEIUIMHE, pajap,
paauonpuEMHUK, TEIEBU30p, aHTeHHa, TejaedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPaHEHHE MONEPEYHBIX U MPOAOIBHBIX BOJIH.

KoneOmronieecs Teno Kak HCTOYHUK 3BYKA.



Habmonenue oTpaxxeHus: U MPeJoMIICHUSI MEXaHUUYECKUX BOJIH.

HaGmonenue nnteppepeHunu u Auppakiuu MEXaHUYECKUX BOJIH.

3BYKOBOW pe30HaHC.

HaGumronenue cBsi3u TPOMKOCTH 3BYKa U BBICOTBHI TOHA C aMIUTMTYJOM M 4acTOTOU
KoJIe0aHu.

HccnenoBanue CBOWCTB JJIEKTPOMATHUTHBIX BOJIH: OTPa)XE€HUE, IPEJIOMIICHHE,
noJisipu3auus, AUPpakuus, HHTephepeHIus.

Tema 3. Onmuxka

I'eomeTpuueckas ontuka. [IpsamonrHeHOE pacCIpOCTPaHEHHE CBETA B OJHOPOAHOM
cpene. JIyd cBera. ToueuHblii HICTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbl oOTpakeHHsi cBera. IlocTpoenune wu3z00paxeHUil B
IJIOCKOM 3€pKalie.

[Ipenomiienne cBeTa. 3aKOHBI TMPETOMIICHUS CBeTa. AOCONIOTHBIM MOKa3aTelb
npenomieHud. [lonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbIi yroia MOJHOTO
BHYTPEHHET'O OTPaKCHUSI.

Hucnepcus cBera. CrnoxkHbIl cocTaB Oenoro cBera. LIBer.

Cobuparoiue u paccenBarouiye jJuH3bl. ToHkas nuH3a. DOKYCHOE paccTOsSHUE U
onTHYeCKas cuia TOHKOM InuH3bL [locTpoeHne wu300pakeHU B COOMpAOMINX U
paccenBaromMx JuH3ax. @opMysa TOHKOM JMH3BL. Y BEIUYEHHUE, 1aBAEMOE JINH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas onrtuka. MHTepdepenuust cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBUS
HAOJIIOJICHNST MaKCMMyMOB W MHHMMYMOB B WHTEP(EpPEHIIMOHHOW KapTHHE OT JBYX
cUH(]a3HBIX KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakus ceta. Judpaknuonnas pemérka. YciaoBue HaOMIOJIEHUS TIaBHBIX
MaKCHUMYMOB TPU MaJIEHUU MOHOXPOMATHYECKOTO CBETA Ha AUPPAKIUOHHYIO PEHIETKY.

[lonsipusanus ceera.

TexHuueckue ycTpoiicTBa W  MPAaKTHUYECKOE TNPUMEHEHHE: OYKH, JIyIa,
doToanmapar, MPOSKIUOHHBINA amnmapar, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA,
mupakiMoHHas pemeTKa, MOASIPOUSI.

Jlemoncmpayuu

[IpsimonuHeliHOE  pacmpoCTpaHeHHe, OTpPakeHHWEe W MPeIOMJIICHHE  CBETa.
OnTrueckue mpudOpHI.

[TonHoe BHYTpeHHEe oTpaxkeHue. Mojiens CBETOBO/IA.

HccnenoBanue CBOMCTB M300paKeHHH B TIMH3AX.

Moenn MUKpOCKOIIa, TEIECKOTIA.

HaGmronenue untepdepeHinm ceera.

Habmonenne nudpakuuu ceera.

Habnronenue aucnepcuu cBera.

[TonydyeHue cekTpa ¢ NOMOILbIO IPU3MBI.

[TonydeHue criekTpa ¢ MOMOIIbIO AUPPAKITMOHHON PEIIETKH.

HaOnronenue nonsipusaiiuu cBera.

Vuenuueckuti sxcnepumenm, 1abopamopHie pabomol

N3mepenue nokasaress NpeJoMIICHUs CTEKIA.



HccnenoBanue CBOWCTB M300paKCHUM B JIMH3AX.
HaGmronenue qucnepcuu cBeTa.

Paspnesn 6. OcHOBBI ClIeLIHAJIBHOM TEOPUU OTHOCUTEIBLHOCTH

['paHHIBI TPUMEHMMOCTH KJIACCHYECKOW MexaHuku. llocTynaTel cnenumanbHON
TEOPUH OTHOCHUTEJIBHOCTH: WHBApPUAaHTHOCTb MOZYJS CKOPOCTH CBE€Ta B BaKyyMe,
HNPUHILIMI OTHOCUTEIBHOCTH DWHILITEHHA.

OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM M COKpallleHHE
JUTVHBI.

OHEprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHULLBI.

CBs3p MacCel C DHEPTHEW M HUMITYJIBCOM PEJIATUBUCTCKOM YaCTHUIBL. ODHEPTHUs
HIOKOSI.

Paszpnen 7. KBantoBasi pusnka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®oronbl. ®opmyna [lnanka cBs3u sHepruu (PoOTOHA ¢ €ro 4acTOTOM. DHeprus u
UMIyJIbC (HOTOHA.

OtkpeiTue U uccienoBanue ¢orordpdexra. Onpitel A. . CtonetoBa. 3aKoHBI
dororpdexra. YpaBHenue OiHmTelHa s Qortorddekrta. «KpacHas rpaHuna»
dbotorddekra.

Hasnenue cBeta. OnbiTol [1. H. JIeGenena.

XHUMHUYECKOE NECUCTBUE CBETA.

TexHudyeckue yCTpPOWCTBA H  MPAKTHYECKOE MpUMEHEHHe: (POTOIIEeMEHT,
dboToIaTUMK, COTHEYHAs OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTtor(hPekT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeUTHEro ¢potordpdexTa.

Ceeroauos.

Conneunas 6atapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiThl Pesepdopaa mo paccessHUIO O -YacTHIL.
[Tnanerapuas monens aroma. [loctynater bopa. M3nyuenue u nornomeHne GoToHOB pu
nepexo/ie aromMa C OJHOTO YpPOBHS 3HEpruu Ha apyroil. Buasl cnektpoB. Crnektp
YPOBHEH HEPruu aToMa BOAOPOAA.

BosiHOoBBIE cBoMcTBa wactuil. Bosnsl ae bpoisa. KopnyckynsspHO-BOJIHOBOM
JTyan3M.

CroHTaHHOE U BBIHYXJACHHOE U3JTyUYCHHUE.

TexHuyeckne ycTpoWCTBa U INMPAKTHUUECKOE MPUMEHEHHE: CHEKTPaIbHbII aHAIIN3
(cnexkTpockom), Jiazep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu

Mopuens omnbita Pezepdopra.

Ornpenenenue AJIMHBI BOJIHBI JIa3epa.

HabGmnronenne nuHeiuaTbIX CIEKTPOB U3IyYEHUS.



Jlazep.

Vuenuueckuii sxcnepumenm, nabopamophule pabomul

HaGnronenre nuHeyaToro CrekTpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTBI, JOKa3bIBAIOLIUE CIOXHOCTh CTpoeHus sanapa. OTKpbiTHE
pannoakTuBHOCTH. OmnbIThl Pesepdopra mo ompeneneHHIo cocTaBa pajHOaKTUBHOTO
u3nyuenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3iaydyeHus. BiusHue paguoakTUBHOCTH Ha
JKUBBIE OPTaHNU3MBI.

OtkpeiTHEe TpoTOHa U HeWTpoHa. HykionHas wozens sapa [elizenOepra—
MBaneHKo. 3apsn sapa. Maccosoe uncio sapa. M30Tomnsl.

Anbda-pacnan. DIeKTpOHHBIM M MO3UTPOHHBIN Oera-pacnan. ["amma-uznyuyeHue.
3aKOH paAMOaKTUBHOIO pacnaja.

DOHeprus cBs3U HYKJIOHOB B siape. Snepusie cuibl. JledekT maccol sapa.

SAnepHele peakuuu. JlereHue U CUHTES sA€Ep.

SAnepusiii peaktop. TepmosinepHbiii cunTe3. [IpobieMbl 1 MEPCHEKTUBBI S1EPHON
DHEPreTUKU. DKOJOTUYECKUE ACIIEKTHI SIIEPHON SHEPTETUKH.

DneMeHTapHbIe 4acTUIBl. OTKPBITHE ITO3UTPOHA.

MeTozp! HAaOMIOACHUS U PETHCTPALMY JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIE B3aUMOJICHCTBUSA. EAMHCTBO M3MUECKON KapTUHBI MUpAa.

TexHHueckne ycTpoicTBAa M NPAKTUYECKOE IPUMEHEHME: [TO3UMETP, Kamepa
Bunscona, saepHblii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

Cy€TUMK MOHM3UPYIOUIUX YACTHII.

Vuenuuecxuii sxcnepumenm, nabopamophule pabomul

HccnenoBanue TpekoB yacTull (1Mo TOTOBBIM (poTorpadusim).

Pa3pen 8. DiieMeHTBI aCTPOHOMUY U ACTPOPU3UKH

OTanbl pa3BUTUA acTpoHOMHH. [IpuKiIagHOE W MHPOBO33PEHUECKOE 3HAYEHUE
ACTPOHOMMUH.

Bun 3Bé3aH0r0 HebOa. Co3Be3aus, SpKue 3BE3/IbI, TUTAHETHI, HX BUIUMOE JIBIKEHUE.

ConHeunas cucTema.

Connne. Conneunas akTuBHOCTh. ctounuk sHeprun ConHua u 3BE311. 3BE3/bI, UX
OCHOBHBI€ XapaKTEPUCTHUKU. [[narpaMma «CHeKTpajbHbIM KJIACC — CBETUMOCTBY». 3BE3/IbI
IJ1aBHOM ITOCIIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JIJIS 3BE3]I IJIaBHOM
nocJyenoBaTeNbHOCTU. BHyTpeHHee ctpoeHue 3BE34. COBpEMEHHBIE MPEACTaBICHUS O
MPOUCXOXKACHUHU U 3BOIOLMK COJNHIIA U 3BE3/1. DTallbl KU3HU 3BE3.

Mneunsiii [lyte — nama ['anaktuka. Ilonoxxenue u nBwxkenwe ConHia B
lNanaktuke. Tunsl ramaktuk. Pagumoranakthku W KBazapbl. UEpHbIE OBIPBI B sApax
raJlakTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa0O6ma. Pa30eranue rajgakTuk.
Teopust bonbioro B3peiBa. PenukroBoe n3nyuyeHue.

MacmtabHas cTpykTypa Beenennoit. MeTaranakTuka.

Hepeménnpie npo0aeMbl aCTpOHOMUMU.



Yuenuueckue nabarooenus

HaGmroneHnuss HEBOOPYXKEHHBIM TJIa30M C  HUCIOJIb30BAHHEM KOMITBIOTEPHBIX
MPWIOKEHUM NIl ONPEACIICHHs TTOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE cO3Be311s1 CeBEpHOro MOJyIIApUs U SIPKUE 3BE3/IBI.

Ha6mtonenus B reneckon Jlynsl, mianer, Mneunoro I[lyTu.

O0o0maroiee NOBTOpeHue

Ponb ¢u3uku u acTpOHOMHH B SKOHOMHYECKOM, TEXHOJIOTUUECKOM, COIMAIbHON U
ATHUYECKON cdepax NesTeIbHOCTH YeJIOBEKa, POJb U MECTO (U3UKU U aCTPOHOMHUU B
COBPEMEHHON HAy4YHOM KapTUHE MHUpa, posib (U3HYECKOH Teopuu B (HOPMHPOBAHUU
npelncTaBiIeHUul o0 (u3myeckoil kapThHEe MHUpa, MeCTO (U3MYECKONW KapTUHBI MUpa B
00111eM psTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHHI O MIPUPO/IE.

MesxknpeamMeTHble CBA3M

Nzydenne kypca ¢pusznku 6a30Boro ypoBHs B 11 kiacce ocymecTBisieTcs ¢ y4éToM
coJiep KaTeNbHBIX MEKIIPEAMETHBIX CBS3€H C KypcaMu MaTeMaTUKH, OUOJIOTHH, XUMUU,
reorpaduu U TEXHOJIOTHUHU.

Meoicnpeomemmuvie noHamus, CBsI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO
MO3HAHMS: SIBJICHUE, HAay4YHbId (DakT, rumnore3a, ¢pu3nMUecKas BEIUYMHA, 3aKOH, TEOPHS,
HaOII0/IeHNE, YKCIIEPUMEHT, MOJICTTUPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuka: pelieHUE CUCTEMBl ypaBHEHUMW, TPUTOHOMETPUYECKHUE (PYHKIIUU:
CHHYC, KOCHUHYC, TAaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO,
BEKTOPbl M KX NPOECKIMU HAa OCH KOOPAHMHAT, CIIOKEHUE BEKTOPOB, IMPOU3BOJIHbBIC
DIIEMEHTAPHBIX (YHKIUN, TPU3HAKKA MOAOOUS TPEYrOJbHUKOB, OMPEICICHHUE IUIOIIATN
IIOCKHUX (Uryp u 00bEMa Ted.

buonocus: snexrpudeckue sIBICHUS B )KUBOW MPUPOJIE, KOJIeOATEIbHbBIC JIBHKCHUS
B KMBOW MPHUPOJIC, ONTUYECKUE SBJICHUS B JKUBOM NMPUPOJE, NCUCTBHE pajJvallMy Ha
JKUBBIE OPTraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKasi CTPYKTypa TBEPABIX TeEl,
MEXaHU3MbI 00Pa30BaHMS KPUCTAIUTMUECKON PEIIETKH, CTIEKTPATHHBINA aHAIH3.

l'eocpaghusi; MarHUTHBIE TOJIIOCA 3€MIIM, 3aJIeKHM MArHUTHBIX Py, QoTochEMKa
36MHOU IIOBEPXHOCTH, IIPEACKA3AHUE 3EMIICTPSICEHUM.

Texnonocus:  JIMHUM  DJEKTpomepenad, T[EHEepaTop  INEpPEMEHHOI0  TOKa,
ANEKTPOJBUTATEND, HHAYKIMOHHAS T1€4b, pagap, paaAuoOnpUEMHHUK, TEJIEBU30D, aHTCHHA,
tenedon, CBU-neub, mMpoeKIIMOHHBIN anmapaT, BOJIOKOHHAs ONITHKA, COJTHEUHAs 6aTtapes.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O PU3UKE
HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «®Duszuka» Ha ypOBHE CpeaHEro oOIIero
oOpazoBaHusi (0a30BBIl YpPOBEHb) JOHKHO OOECHEUYHUTH JIOCTHUXKEHUE CIEAYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUYHOCTHBIE PE3YJIbTATHBI

JluyHOCTHBIE pe3yNbTaThl OCBOEHUSA Y4ueOHOro mnpeamera «®Du3nkKa» IJOJKHBI
oTpaxkaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOY4YalOIIUXCS  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHON  BHYTPEHHEH  MO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
[IEHHOCTSIM POCCHICKOrO0 OOIIEeCTBa, pacCIIUPEHHE IKU3HEHHOTO OIbITa M OIbITa
JEATEIbHOCTH B TMPOLECCE pealn3allid OCHOBHBIX HAaNpaBiICHUN BOCIUTATEIbHON
JIEATENBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:k1aHCKOro BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIMHM OOY4YaIOMIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUICKOTO O0IIECTBa;

MIPUHSATHE TPaJIALIMOHHBIX 00II1eYeT0BEYECKUX T'YMaHHCTUYECKUX u
JIEMOKPaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEpPECAX TIPaKIaHCKOIrO
o0111ecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3aIlNY;

YMEHHUE B3aUMOJECHCTBOBATH C COUUAIIBHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTbH K TYMAHUTAPHOU U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMUS:

c(hOpMHUPOBAHHOCTh POCCUICKON IPAXKJAHCKON UICHTUYHOCTH, TATPUOTU3MA;

[IECHHOCTHOE OTHOIIEHWE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHKECHHSIM
POCCUNCKHX YUEHBIX B 00J1aCTH (UBHKU M TEXHUKU;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHHUS,;

CIIOCOOHOCTh  OIEHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JIESITEIIBHOCTHA YUYEHOTO;

OCO3HAHHE JTUYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMYMUBOTO Oy TyIIEro;

4) 3¢TeTHYeCKOr0 BOCTIMTAHUSI:

ACTETHUYECKOE OTHOILICHUWE K MHPY, BKIIOYasg 3ICTETUKY HAay4YHOrO TBOPYECTBA,
IpUCYIIETo (PU3NYECKON HAYKeE;

5) Tpy10BOT0 BOCIIUTAHUS

MHTEpEC K pa3inyHbIM cdepaM MpodeccHoHaTIbHOW NeATeIbHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (DM3UKON W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymymieit
npodeccur U peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;



TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO B 00JIACTH
(GU3UKN Ha IPOTSHKEHUH BCEH )KU3HM;

6) IK0JIOrH4eCKOro BOCTIHTAHHUSI:

c(OPMHUPOBAHHOCTh ~ HKOJOTUYECKOM  KYJIbTYphl, —OCO3HAaHUE  TIJ00AIBHOTO
XapakTepa HKOJIOTHYECKUX IPoOIIeM;

IUTAHUPOBAHUE U OCYILECTBICHUE NCHCTBUN B OKPYXArOLIEH Cpele Ha OCHOBE
3HAHUA LEeJIeH YCTOWYMBOIO Pa3BUTHS YEI0OBEYECTBA;

pacIIMpeHue OmbITa AEATEIBHOCTH HKOJIOIMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOIUXCS] 3HAHUH M0 (PU3HUKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHHUSI:

c(OpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NUECKOI HAyKH;

OCO3HAaHME LIEHHOCTH HAay4YHOW IEATEIBHOCTH, TOTOBHOCTH B IPOLECCE U3YyYCHHS
(GU3UKH ~ OCYLIECTBIATH  MPOEKTHYI0 U HCCIIENOBATEIbCKYI0  JAEATEIbHOCTh
WH/JVBHIyaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHBIE YUeOHbIe 1eHCTBUSA
ba3oBble Jlornyeckue AeicTBUA:

CaMOCTOSTEIFHO (POPMYIUPOBATh M aKTYaJU3HPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONpENENSATh [N JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTYDKCHMS,

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMaTPUBACMBIX (PHU3HUCCKUX
SIBIICHUSIX

pa3pabaThiBaTh IUIAH PEIICHHS MPOOJeMbl ¢ Yy4ETOM aHalu3a HMEIOITUXCS
MaTepHAIBHBIX U HEMATEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJIIM, OLICHUBATh PUCKU MOCJIEACTBUHN AEATEIHbHOCTH;

KOOPJMHUPOBATh U BBITIONHATH PabOTy B YCIOBHUSX PEATbHOTO, BUPTYAILHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEAaTUBHOE MBIIUICHHUE NPU PEIICHUU KUZHEHHBIX MTPOOIIEM.

ba3oBble uccieaoBaTeIbCKHeE AeiCTBHS.

BJIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU IMOHATHUSMH W METOAAMHU
buznueckoit HayKH;

BIQJICTh HABBIKAMH Y4E€OHO-HCCIIEOBATENIbCKOW W TPOEKTHON NEATEeIhHOCTH B
obsactu GU3MKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB
pemieHuss 3a7ad  (PU3UYECKOro COJepkKaHUs, MPUMEHEHHUIO pPa3JIMYHBIX METOJI0B
MO3HAHMS,



BJIQJIeTh BUJAMU  JIEATEIbHOCTH IO TMOJYYEHHI0 HOBOTO 3HAHUS, €ro
UHTEpIIpETAINH, TPeoOPa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX y4€OHBIX CUTYyaIUsIX, B
TOM YHCJIE NPU CO3/1aHUH YYE€OHBIX IPOEKTOB B 00JIaCTH (PUBHKH;

BBISIBJISITh MIPUYMHHO-CIICICTBEHHBIE CBSI3M U aKTyalIM3UPOBAThH 33J]1ady, BbIJIBUTATh
TUIOTE3y €€ pelIeHHs, HaXOAUTh apryMEHTHI JJIs JJOKa3aTelbCTBA CBOMX YTBEPXKICHHM,
3aJlaBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

AQHAJIM3UPOBATH TONYYCHHBIE B XOJI€ PEIICHUS 3aJa4 PE3yibTaThl, KPUTUUECCKH
OILICHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSIX;

CTaBUTh M  (QOpMyJIHpOBaTh COOCTBEHHbIE 3aJauyd B  00Opa3oBaTENbHOU
NESITENBHOCTH, B TOM YHCIIEe TIPU U3yYEHUU HUBHKY;

JIaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIICHUBATh PHOOPETEHHBIN OTIBIT;

yMETh TEPeHOCUTh 3HAHUS 1O (Qu3MKe B  MPAKTUYECKYI0  00JIacThb
KHU3HEACATEITHHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIJIBUTaTh HOBBIC UJICH, IPEJIaraTh OPUTUHAIBHBIE TTIOAXO0/IBI U PEIICHHS,

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIE PEIICHUS.

PabGora ¢ undgopmanueii:

BJIQ/ICTh HABBIKAMHU TOJIy4eHUS HHPOpMANUU (PUIUYECKOTO COJIEPKAHUS U3
UCTOYHUKOB PAa3HBIX THIOB, CaMOCTOSITENIbHO OCYIIECTBISATH IOWCK, aHAIU3,
CHUCTEMAaTH3allMI0 W MHTEPIpeTalrio HHPOpPMALKMK pa3iuyHbIX BHUIOB U  (opM
NpeICTaBIICHMS;

OLIEHUBATh JIOCTOBEPHOCTh UH(OPMALINY;

UCTIOJB30BAaTh CPEeICTBa MH(OPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPTaHU3AIMOHHBIX 3a7au C COOI0ICHHEM
TpeOOBaHWN JPrOHOMHKH, TEXHHUKH O€30MAaCHOCTH, TUTHEHBI, PEeCcypcocOepeKeHMs,
MIPABOBBIX M ATUYECKUX HOPM, HOPM HHPOPMAITMOHHON O€30TIaCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUYECKOTO COMACPIKAaHUS B PA3NIUYHBIX (popmarax ¢ ydéTrom
Ha3HaueHusT WHPOpMAlMM W TEJIEBOM ayJUTOPUU, BHIOMpass ONTUMANBHYIO (GOpMYy
NIPE/ICTABIICHUS W BU3YaTH3aIlHH.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIEe YUeOHbIe JeiiCTBUS:

OCYIIECTBIISTH OOIIIEHNE HA YPOKaX (PH3UKHU U BO BHEYPOUHOU JESITEILHOCTH,

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIMi U CMSATYaTh KOH(JIUKTHI,

Pa3BEPHYTO M JOTUYHO U3JIaraTh CBOX TOUKY 3PEHHS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMaTh M HCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHOM M WHAUBUIYAJIbHOU
paboTHI;

BbIOMpATh TEMAaTUKY U METOJIbl COBMECTHBIX JIEUCTBUI ¢ YUETOM OOIIMX MHTEPECOB
Y BO3MOXHOCTEH KayKJI0r0 4eHA KOJUIEKTHBA;

IIPUHUMATD LIEJIM COBMECTHOMN AESATEIbHOCTH, OPIrAaHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUA O €€ JOCTUKEHUIO: COCTABIIATH IJIaH IEUCTBUM, pACIPENEIATH POJIU C YUETOM
MHEHUH yYaCTHUKOB, 0OCYKJaTh pe3yJbTaThl COBMECTHOM pabOThI;



OLICHMBATh Kauye€CTBO CBOETO BKJIaJa W Ka)XJOr0 y4YaCTHHKAa KOMAaHIbI B OOIIMIA
pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTh  HOBBIE  MPOEKTHI, OIEHWBATh HWJEW C TMO3UIMU  HOBH3HBI,
OpPUTHHAIIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh MO3UTHUBHOE CTPATETUUYECKOE MOBEACHUE B PA3IMUHBIX CUTYalLUsIX,
NPOSIBIIATH TBOPUYECTBO M BOOOpaxKeHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIe JeHCTBUS
Camoopranuszanms:

CaMOCTOSITEIHHO OCYIIECTBIIATH MO3HABATENbHYIO JIEATEIBHOCTD B 001acT (GU3UKU
Y aCTPOHOMMH, BBISIBISATH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIbHO COCTaBJIAThH IIAH PELIEHUs PACUETHBIX M KaueCTBEHHBIX 3a]ady,
IUIAaH  BBINIOJIHEHUS NPAKTHYECKOW paboThl ¢ Y4YETOM HMEIOIIUMXCS  PEeCcypCoB,
CcOOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHHI;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIUsIM;

pacImupsTh PaMKH y4eOHOTO MPeAMETa Ha OCHOBE JTUYHBIX MPEATOYTEHUH;

JenaTh  OCO3HAHHBIM  BBIOOp, apryMeHTHUpOBaTh €ro, Oparh Ha cebs
OTBETCTBEHHOCTb 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IPYAUIUUA B 00nacTu (HU3MKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBI YPOBEHD.

CaMOKOHTPOJIb, SMOIIMOHAIbHBII HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyallMsM, BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIa/ICTh HaBbIKAMHU I[1O3HABATEIBHON peQIIEKCMH KaK OCO3HAHMSI COBEpPIIAEMBIX
JEUCTBUU M MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHU;

UCIIOJIb30BaTh MpUEMBI pediekcuyd JUisl OLEHKH CHUTyallud, BbIOOpa BEPHOTO
peLIeHNs;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUSI 10 UX CHUKEHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl JIpyTUX 0pU aHAIU3€ Pe3yJbTaToB
NESITENbHOCTH;

NPUHUMATH ce0s1, TOHUMAsi CBOU HEJOCTATKH U JJOCTOMHCTBA,;

NpUHUMATh MOTHMBBI W apPryMEHThl JIPYTMX TP aHAIW3e PE3yJIbTaToOB
NESATENBHOCTH;

MPHU3HABATh CBOE MPABO U MPABO APYTHUX HA OLMIUOKH.

B mnpouecce nOCTHKEHMSI JTUYHOCTHBIX PE3YNbTaTOB OCBOCHHUSA MPOrpamMMbl IO
du3uKe I ypoBHS CPEIHETO 001Iero 00pa3oBaHus y 00yJIaromuXCsl COBEPIICHCTBYETCS
AMOLIMOHANBHBIA UHTEIUIEKT, IIPEIoiaralouiuii COpMUPOBAHHOCTH:

CaMOCO3HAHMSI, BKJIIOYAIOIIEIO0 CIOCOOHOCTh IMOHMMATh CBOE HMOLIMOHAIBHOE
COCTOSIHUE, BUAETh HANpPaBJICHUS Pa3BUTHUSI COOCTBEHHON 3MOLMOHAIBHON cdepbl, ObITh
YBEPEHHBIM B Ce0€;



CaMOpETyJIUPOBAHUSA,  BKJIIOYAIOMIEIO  CaMOKOHTPOJb, YMEHHE [PUHUMATh
OTBETCTBEHHOCThH 3a CBOE MOBEACHHUE, CIIOCOOHOCTh aalTHPOBATHCSA K IMOIIMOHATBHBIM
W3MEHEHUSM U MPOSIBIATh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMHU, BKJIOYAIOIIEH CTpPEMJICHHE K JOCTH)KEHUIO LEIH |
yCIIEXy, ONTUMH3M, HWHUIHATUBHOCTb, YMEHHE JIEMCTBOBaTh HCXOAA H3 CBOHX
BO3MOKHOCTEH;

SMIIATHH, BKIIIOYAIOMICH CIOCOOHOCTh MOHHMATh SMOIIMOHAILHOE COCTOSHHE
JIPYTUX, YIUTHIBATh €0 MPHU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHIO H
COIEPEKUBAHHUIO;

COITMATPHBIX HABBIKOB, BKJIIOUAIOIIMX CIIOCOOHOCTH BBICTPAaMBaTh OTHOIIEHUS C
JPYTUMU JIFOJIbMH, 3a00TUTHCS, IPOSIBIISTH UHTEPEC U pa3peiiaTh KOHMIUKTHIL.

INPEAMETHBIE PE3YJIBTATbBI

K konny obydyenus B 10 kjacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUaAIOIIUXCSl YMEHU:

J€MOHCTPUPOBAaTh Ha IMpHUMepax poidb U MecTo ¢GU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHbI MuUpa, B pPa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTHYECKOMN AESITEIBHOCTH JIFOIEH;

YUUTHIBATh  TpaHUIbl NPUMEHEHHUS  U3YYEHHBIX  (PU3MYECKUX  MOJeJeH:
MaTepualibHash TOYKa, HHEpIHUalbHAs cUcTeMa OTcu€Ta, aOCOJIOTHO TBEPAOE TeEJoO,
UJCANIbHBIN Ta3, MOJENH CTPOCHHUS Ta30B, JKUAKOCTEW M TBEPABIX TEJ, TOUYCUHBIN
ANIEKTPUUECKUH 3apsi/i IPU pelIeHUH (PU3NIECKUX 3a/1ay;

pacrio3HaBaTh (U3HYECKUE SBICHUSA (MpolecChl) U OOBACHITH MX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJEKYISIPHO-KHHETUYECKOM TEOpUM CTPOEHHS BEIIECTBA U
AIIEKTPOAMHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJIMHEIHOE MBHKEHUE,
cBOOO/IHOE TMaJeHHE TEeJ, JBWKEHHE MO OKPY)KHOCTH, MHEPLHMs, B3aUMOJICHCTBHE TeT,
muddy3us, OpOyHOBCKOE JIBUKEHHUE, CTPOCHUE JKUIKOCTEH M TBEPIBIX TEJ, U3MEHEHUE
o0béMa TEN Npu HarpeBaHUM (OXJAXKIAEHHMM), TEIUIOBOE pABHOBECUE, MCIIAPEHUE,
KOHJCHCAIIMSI, TUIaBJICHHE, KPUCTAIIIN3allUs, KUIIEHHEe, BIaKHOCTh BO3/1yXa, MOBBIILICHUE
JABJIEHUS Ta3a MpU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSA3b MEXIY NapaMeTpaMu
COCTOSIHUS Ta3a B U30IIPOLIECCaX, AIEKTPU3AIUS Tell, B3aUMOJICHCTBUE 3apsI0B;

ONHKCHIBATh MEXAaHMYECKOE JBIDKEHHE, HCHONb3ysd (PUINUYECKHE BEINYHHBIL:
KOOpJMHaTa, MyTh, MEepeMEIIeHHe, CKOPOCTh, YCKOPEHUE, Macca Tela, Cuila, UMITYJIbC
Tena, KUHETUYECKas »JHEprus, IOTEHUUaJIbHAas »>SHEPIus, MexXaHudeckas padorta,
MEXaHMYEeCKasi MOILIHOCTb;, MPU OMHCAHUM MPABUIBLHO TPAKTOBATh (PU3MUECKUI CMBICI
UCTIOJNB3YyEeMbIX BEJIMYMH, HX O0O0O3HAUEHHS W EJUHMIBI, HAaXOJUTh (OPMYIIHI,
CBSI3bIBAIOLINE JAHHYIO (PU3UUYECKYIO BEJIMUYHUHY C APYTUMHU BEIIMUYMHAMU;

ONMCHIBATh U3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBJIEHUS, UCIIOIb3YS
(¢u3nyeckue BEJIMYMHBI: JaBJIECHUE Ia3a, TEMIIEepaTypa, CPeiHsAs KUHETHYECKash SHEeprHs
Xa0TUYECKOTO  JIBJKEHHUS  MOJIEKYJ, CpEAHEKBaJgpaTHU4yHas CKOPOCTb  MOJEKYII,
KOJINYECTBO TEIUIOTHI, BHYTPEHHSs 3Heprus, paborta rasa, KO3(QQHUIMEHT I[OJIE3HOIO



NEHCTBUSL TEIUIOBOTO JABUTaTeNs; MPU OMUCAHUU NPABWIBHO TPAKTOBATh (U3MUYECKUI
CMBICIT HCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYCHHS U EAUHHIIBI, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONINEC TAHHYIO (PU3MUYECKYIO BEIMYMHY C APYTHMH BEIMYUHAM;

OMKCHIBATh M3YYEHHBIE SJIEKTPUUYECKHE CBOWCTBA BEIIECTBA U DIIEKTPUUYECKUE
ABJIEHUS (MPOLIECCHl), HUCHONB3Yysd (PU3NYECKUE BEJIUYUHBI: AIIEKTPUUYECKUN 3apsij,
AIIEKTPUYECKOE TI0JIe, HANPSHKEHHOCTh TOJIS, MOTEHIIMAN, Pa3HOCTh MOTEHIMAJIOB; MPHU
OMHMCAHUH TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOJIB3YEMBIX BEIWYUH, WX
0003HaYEHUSI W EAUHUIIBI, YKAa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE NAHHYIO (DU3UYECKYIO
BEJIMYHHY C IPYTUMHU BEITUYUHAMU;

aHAIM3UPOBATh (PU3NYECKUE MTPOLIECCH U SIBJICHUS, UCTIONB3YS (PU3NUECKUE 3aKOHBI
U TOPUHLUIBL 3aKOH BcemupHoro Ttsrotenus, |, Il u Il 3axonst HproToHa, 3akoH
COXpaHECHHs] MEXaHWYECKOW HHEpruu, 3aKOH COXpAaHEHUs UMIYIbCa, MPUHIUI
CYNEpHO3UIIMK  CWJI, TIPHHIMII PAaBHOINPABUS HHEPIUAIBHBIX CHUCTEM OTCUETa,
MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHMSI BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b
CpelHEel KHHETHMYECKOW »SHEpPruu TEeIUIOBOrO JIBUJKEHUS MOJEKYJl ¢ aOCOJIOTHOM
TEMIEPATypOr, MEPBHIA 3aKOH TEPMOJIWHAMUKH, 3aKOH COXPAHEHUS DIIEKTPUUYECKOTO
3apsana, 3akoH KyioHa, mpu 3TOM pa3ivyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHa, €ro
MaTEeMaTHYECKOE BHIPAXKEHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHHIIMITBI JEHCTBUS MAIWH, MPUOOPOB M TEXHHUYECKHX
YCTPOMCTB; pa3inyaTh YCIOBUS HMX O€30MacHOr0 HCIOJIb30BaHUS B TIOBCEIHEBHOMN
KU3HU;

BBITIOJTHSTH YKCIIEPUMEHTBI TIO UCCIIEAOBAHUIO (PU3UUYECKUX SBJICHUH U MPOIIECCOB C
UCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEpPEHUH, TpHU 3TOM (OPMYIHPOBATH
npoOjeMy/3ajlady M THIOTE3y YYeOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEITIOKEHHOTO 000PYA0BaHHUS, TPOBOIUTH OIBIT K (POPMYITUPOBATH BHIBOBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPECHUSI (PU3NYECKUX BEIUYUH, IPU ITOM
BBHIOMPATh ONTHUMAIBHBIM CIMOCO0 M3MEpPEHUS M MCIOJIb30BAaTh HM3BECTHBIE METOIbI
OLICHKH ITOTPEITHOCTEN U3MEPEHUM;

UCCJIEIOBAaTh 3aBUCUMOCTU MEXAY (PU3NYECKUMHU BETUYMHAMH C MCHIOJIb30BaHUEM
NPSIMBIX M3MEPEHUM, TPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yIbTaThI
MOJIYYEHHON 3aBUCUMOCTH (PU3WUYECKUX BEIUYHMH B BHJE TaOMUIl W TpadUKOB, JeNaTh
BBIBOJIBI TIO PE3YJIbTaTaM UCCIICIOBAHUS;

coOroaTh MpaBuiia 6€30MacHOrO TPy/Aa MPHU MPOBEICHNUN UCCIIeI0BaHUN B paMKax
y4eOHOTO IKCIEPUMEHTa, y4eOHO-MCCIEeOBATENbCKOM M MPOEKTHOW NEATENbHOCTH C
HCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB B TaOOPATOPHOTO 00OPYIOBAHUS;

pemiath pacyéTHbIC 3a/a4d C SBHO 33JaHHOM (PU3MUECKOW MOJENbI0, UCIOJB3YS
dbusznueckre 3aKOHBI M TPUHIUIBI, HA OCHOBE aHAlM3a YCJIOBUS 3a/ladyd BBIOUPATH
bu3nUecKyI0 MOJIeNb, BBIACIATh (PU3NYECKUE BEIMYUHBI U (DOPMYJIIbI, HEOOXOAUMBIE IS
e€ pemieHus, MPOBOAUTH PAcu€Thl U OLIEHUBATH PEAbHOCTh MOJYYEHHOTO 3HAYECHHS
(bu3nuecKoi BeIHUUHBI;

pemaTh KauyeCTBEHHBIC 3a/layd: BBICTPAMBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
LENOYKY pacCyXICHHHl C OMNOpod Ha U3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue BICHUS;



UCMOJb30BaTh NPU PELIEHMHM Y4eOHBIX 3a/7ad COBPEMEHHbIE HH()OPMALMOHHBIE
TEXHOJOTUU JJIs TIOMCKAa, CTPYKTYPUPOBAaHHs, HWHTEPIPETALMM W IPEACTABICHUS
y4eOHOM M HAay4YHO-IOMYJIIPHON MH(OPMALIMH, TOTYYEHHOW U3 Pa3IUYHbIX UCTOYHUKOB,
KPUTUUYECKU aHAJTU3UPOBATh MOIYYaeMylo HH(POPMALIHIO;

IPUBOJUTH HPHUMEPHI BKIAJa POCCHUICKHX M 3apyOeXHBIX Y4YEHBIX-(DU3UKOB B
pa3BUTUE HAyKH, OOBSICHEHHE INPOLIECCOB OKPY)KAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKEe B MOBCEAHEBHOW KHU3HH JUIS
oOecrieyeHnst O€30MACHOCTH TpU  oOpaleHuu ¢ nOpubdopaMu U TEXHUYECKHUMHU
YCTPOWCTBAMH, JJs1 COXPAHEHUS 3/I0pPOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO
MOBE/ICHUS B OKPYKAIOILIEHN CpeJie;

paboTaTh B IpyMIie C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, MIIaHUPOBATh
paboTy TIpynmbl, palMOHAIBHO  pacHpeleNsiTb OO0s3aHHOCTH U  IUIaHUPOBATh
JEATENBHOCTh B HECTAHJAPTHBIX CHUTYyalUsAX, aJ€KBAaTHO OLEHUBATh BKJIAJ KaXKI0TO W3
YYaCTHUKOB I'PYIIIBI B pELIEHHE paccCMaTpUBAEMOU MPOOIEMBI.

K konny obydenus B 11 kJjacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSl YMEHU:

J€MOHCTPUPOBaTh Ha IMpHUMepax poidb U MecTo ¢GU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHbI MuUpa, B pPa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTMH, B IIPAKTUYECKOM JEATEIBbHOCTU JIIOJIEH, LEJIOCTHOCTh W EIUHCTBO
¢bu3nuecKoi KapTUHBI MUPA;

YUUTBIBATh T'PAHUIBI MPUMEHEHUS HU3YYCHHBIX (PU3UUECKUX MOJENEN: TOUCUHBIN
AIIEKTPUYECKUIN 3apsiil, JIyd CBETa, TOUEUHbIH MCTOUYHMK CBETA, siepHasi MOJAENb aroMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO si/ipa MPH pelieHnn GU3NIeCcKUX 3aj1ay;

pacno3HaBaTh (U3MYECKUE SBICHUSA (MPOIECChl) U OOBSICHATH HUX HA OCHOBE
3aKOHOB DJIEKTPOAMHAMUKM M KBAaHTOBOM (DM3MKM: DJEKTpUYEecKass MPOBOJIUMOCTS,
TEIJIOBOE, CBETOBOE, XHWMHUYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3auUMOJIEHCTBUE
Mar"HuTOB, 3JIEKTPOMarHuTHas MHAYKIMS, N€MCTBME MAarHUTHOTO IOJI Ha IPOBOAHMK C
TOKOM W JIBIXKYIIMICS 3apsif], SJIEKTPOMarHUTHbIE KOJI€OAHUS U BOJHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHUEe CBETa, OTPAXKEHHE, MpeJIoMJICHHE, HHTephepeHuus, Tuppakiuus u
noJisipu3aliis CBeTa, AWcCHepcHs cBera, (orodnekTpuueckuii 3ddext (pororddexr),
CBETOBOE JIaBJICHWE, BO3HMKHOBEHHME JIMHEWYaTOro CHEKTpa aroMa BOJOpOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs PaJIMOAKTUBHOCTD;

ONMCHIBATh HW3YYEHHBIE CBOICTBA BellecTBA (BJIEKTPUUECKHE, MAarHUTHBIE,
ONTHYECKHE, IEKTPUUYECKYIO MPOBOJUMOCTb PA3IUYHBIX CpEl) U AJIEKTPOMArHUTHbHIE
ABJIEHUsI (IIPOLIECCHI), UCIOJB3Ys (PU3MUECKUE BEIMUMHBI: DJIEKTPUUYECKUUN 3apsii, cuja
TOKA, OJJIEKTPUYECKOE HANpPsDKEHHE, JJIEKTPUUECKOE CONPOTUBJIIEHHE, Pa3HOCTh
NOTEHIMAJIOB, SJIEKTPOABIIKYILAs CUla, padoTa TOKA, MHAYKLMS MarHUTHOTO IOJIs, CUJla
Awmrnepa, cuna JlopeHna, WHAYKTHUBHOCTb KaTyIIKH, JHEPrUs 3JIEKTPUYECKOTO U
MarHuTHOTO IOJIeH, IepUOoJl U 4acTOTa KojeOaHui B KoieOaTeIbHOM KOHTYpE, 3apsj U
CHJIa TOKa B TMPOILECCEe TapMOHWYECKUX DJIEKTPOMATHUTHBIX KoyiebaHuid, (HokycHOe
paccTossHME M ONTHYECKas CWIa JMH3bl, NPU ONHMCAHMM IPABUIBHO TPAKTOBATh



bu3nuecKkuil CMBICI HCMOJIb3YEMbIX BEIWYHH, UX 0003HAYEHHS U €IMHHUIIbI, YKa3bIBaTh
dbopMyIIbl, CBS3BIBAOIINE JAaHHYIO (PU3NYECKYIO BEJIUUHUHY C IPYTUMU BETUYUMHAMU,

ONUCHIBATh U3YUYCHHBIC KBAHTOBBIC SIBICHUS U IMPOILECCHI, UCTOB3Ys (hU3NUYECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, IJIMHA BOJIHBI U YaCTOTa CBETA, SHEPIUs
U UMIYJbC POTOHA, epUOo/] MoJTypacnaja, YSHEPTUsl CBSI3U aTOMHBIX SIJIEp, P ONMKMCAHUU
MPAaBWIBHO TPAKTOBATh (PU3UUECKUIN CMBICI HCTOIb3YEMBIX BEIMYMH, UX 0003HAUCHUS U
CAUHUIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIIME JAaHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTHUMH BEJIMYUHAMU, BBIUUCIIATH 3HAUCHHE (PU3NUECKON BEIIMYUHBI,

aHAJTU3UPOBATh (PU3UUECKUE MPOIECCHI U ABJICHUS, UCTIONB3YS (PU3NUECKUE 3aKOHBI
U NpUHUUIBL 3aK0H OMa, 3aKOHBI IOCJIEIOBATEIbHOIO U MApaJUIEIIbHOTO COECIUHEHUS
MPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH JJIEKTPOMArHUTHOW WHIYKIUHU, 3aKOH
NPSIMOJIMHEMHOTO  paclpOCTPAaHEHUsI CBETa, 3aKOHbl OTPaXEHUsI CBETa, 3aKOHBI
NpeIOMIIEHUs CBETa, ypaBHEHHE OWHIUTEHHA sl (oTodddekTa, 3aKOH COXpaHEHHS
SHEPIrUM, 3aKOH COXPAHEHMS HMITYJbCa, 3aKOH COXPAHEHHUs 3IIEKTPUYECKOIo 3apsja,
3aKOH COXPAaHEHHSI MacCOBOTO YHCIIA, MOCTYNaThl bopa, 3aKOH paJliO0aKTUBHOTO paciaja,
Opy STOM pas3liMyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €r0 MAaTeMaTUYecKoe
BBIpayKEHUE U YCIOBUS (TPAHMILIBI, 00JIACTH) TPUMEHUMOCTH;

ONpENENsATh HAMPABICHUE BEKTOpPAa MHIAYKLIHMM MAarHUTHOTO TOJIA MPOBOJAHUKA C
TOKOM, CWJIbl AMIiepa u cuiibl JIopeHna;

CTPOUTh M ONMUCHIBATh HM300paKEHUE, CO3/1aBa€MOE€ IUIOCKHM 3E€pKaJioM, TOHKOMH
JINH30M;

BBITIONHSTH AKCIIEPUMEHTHI TIO UCCIIEI0BAHUIO (PUZNYECKUX SIBJICHUIA U MTPOLIECCOB C
UCIIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHUN: MpU 3TOM (POPMYITUPOBATH
npoOjeMy/3aiady M THIOTE3y YYeOHOro JSKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEAJIOAKEHHOTO 000PYI0BaHUS, TPOBOJUTD OMBIT U (POPMYITUPOBATH BHIBOJIHI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHHs (PU3NYECKUX BEIUYUH, IIPU I3TOM
BBHIOMPATh ONTHUMAIBHBINM CIMOCOO HM3MEpPEHUS M UCIHOJIb30BAaTh HM3BECTHBIE METObBI
OLICHKH ITOTPEITHOCTEN U3MEPEHUM;

UCCTIE0BaTh 3aBUCHUMOCTH (DU3WYECKHX BEJIWYUH C HCIOJB30BAHHEM TMPSMBIX
U3MEpPEHU: TMpPU OTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3YJIBTATHI
MOJIYYEHHON 3aBUCUMOCTH (PU3UUYECKUX BEIWYMH B BHjE TaOauIl ¥ TpadukoB, nenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIEAOBAHUS;

co0Jr0/1aTh paBuiIa OE30MaCHOTO TPyAa MPH MPOBEJACHUH UCCIEAOBAaHUN B paMKax
y4e0HOTO HKCIIEPUMEHTA, y4eOHO-UCCIETOBATEILCKON U TPOEKTHON JESATEIBHOCTH C
HCIOJIb30BAHUEM M3MEPHUTEIBHBIX YCTPOUCTB U TAOOPATOPHOTO 00OPYIOBaHHS;

pemaTth pacy€THbIC 3a/lauyd C SBHO 3aJaHHON (DU3WYECKOW MOJIETBI0, MCIOJIb3YS
dbusznueckre 3aKOHBI M TPUHIUIBI, HA OCHOBE aHAlM3a YCJIOBUS 3a/ladyd BBIOUPATH
bu3nUecKyI0 MOJIeNb, BBIACIATh PU3NYECKUE BEIMYUHBI U (HOPMYITbl, HEOOXOAUMBIE TS
e€ pelieHusi, MPOBOAUTH PACUEThl U OLIEHUBATH PEANbHOCTh MOJYYEHHOTO 3HAUYCHUS
(bu3nuecKoi BeIHUUHBI;

pemiaTh KauyeCTBEHHBIC 3a/Jaud: BBICTPAUMBATh JIOTMYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCyKJICHHl C ONOpOM Ha U3Yy4YEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnueckue BICHUS;



UCMOJIb30BaTh NPU PELICHUHM Y4YeOHBIX 3a/Jad COBPEMEHHbIE HH(pOpPMallMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, CTPYKTYPUPOBAaHMs, HHTEPHpPETalMd U IpeICTaBICHUs
y4eOHON U HAayYHO-TIOMYJIIPHON HH(OpPMAaLKU, TOTYYeHHON U3 Pa3IUYHBIX HCTOYHHUKOB,
KPUTUYECKU aHATM3UPOBATh MOIYYaeMylo HHPOPMALIHIO;

OOBSICHATh TPUHIUIBI JCUCTBUS MAaIINH, TPHUOOPOB M TEXHUYECKUX YCTPOWUCTB,
pa3ianyaTh YCJIOBHUS MX 0€30M1aCHOIO UCTIOIb30BaHMS B TIOBCEITHEBHOM KHU3HU;

NPUBOANTH TPHUMEPHl BKJIAJa POCCHICKUX W 3apyOCKHBIX YUEHBIX-(H3UKOB B
pa3BUTHE HAyKH, B 0OBSICHEHUE MPOLECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCMOJIb30BaTh TEOPETHUUECKUE 3HAHUS O (PU3MKE B MOBCEIHEBHOM >KM3HM JUIS
oOecrieyeHnsi O€30MACHOCTH TpU  OOpaleHuu ¢ NOpubdopaMu U TEXHUYECKHUMH
YCTPOUCTBAMH, JJSI COXPAHEHHUS 3/I0pPOBbS U COONIOJEHUS HOPM HKOJIOTUYECKOIO
MOBEJICHUS B OKPYKAIOILIEH Cpesie;

paboTaTh B IpyMIie ¢ BHIIOJHEHUEM PA3IUYHBIX COLMANIBHBIX POJICH, IUIaHUPOBATh
paboTy Tpynmel, palUOHAIBHO paclpeiensaTh OOf3aHHOCTH W  IUIAaHUPOBATH
NeSITEIbHOCTh B HECTaHIAPTHBIX CUTYalMsIX, aleKBaTHO OLIEHWBATh BKJIAJl KaXXJIOTO U3
YYaCTHHKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
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.edsoo.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 pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 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
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [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.edsoo.ru/7f41c97c
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.edso0.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/7f41c97¢c

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 nggﬁ;fg;grouﬁ £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OSoGuarouee nowropere ‘ pmetsoosuntelsr
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




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubnnoreka [JOK
METO/1bI ITIO3HAHUS OKPYKAIOLIEro MUupa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopMupoBaHuu
2 COBpPEMEHHOM i)a HOI1 K(z sl/IHII; MHUpa, B 1 buomrorexa LIOK
p . yi P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JIIOIeH
Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh
3 MeXaHU4eCcKoro ABmxkeHus. [lepemenienue 1 bromorexa LIOK
P ’ https://m.eds00.ru/ff0c3508
CKOPOCTbh, YCKOpEHHUE
4 PaBHOMEpHOE MPAMOIIMHENHOE JBUKEHUE 1 brbmmorexa LTOK
p P A https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1 bubmmnoreka [HOK
JIBUKCHHE https://m.edsoo.ru/ff0c372e
6 CBoOoniHOe majieHne. Y CKopeHue 1 bubnnorexa [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc
7 Kpusonnneiinoe neuxenue. J(BkeHne 1 bubmmnoreka HOK
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHIIMTT OTHOCUTENBLHOCTH [ amuies.
8 HNuepnmansable cucTeMsbl oTcuera. [lepBrrit 1 bubmorexa HOK
p - Hep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [Ipunnun cynepno3unuu 1 bubnmnorexa [JOK

cui. Bropoit 3akon HerotoHa st

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
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MaTepHAIIbHON TOUKH

10 Tpetuii 3akon HeroTOHA 1719 MaTepUaIbHbIX bubmuorexa [IOK
TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia bubnmoreka [JOK
11
TsbKkecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunorexa LIOK
12 Cuita octH. 3akoH ['yka. Bec Tema
yupyr YK https://m.edsoo.ru/ff0c3el18
Cuina tpenus. Koapdunment tpenus. Cuna
13 con O;I;IBHSHHH 1| qI?;LBI/I)KeHI/II/II) Tena B bubmmorexa [IOK
p p https://m.edsoo.ru/ff0c3f76
KUJKOCTU WJIH ra3e
[TocTynarenbHOE 1 BpaniaTeIbHOE TBUKEHUE
14 a0CoOJIIOTHO TBEPOTO Tesia. MOMEHT CHIIBIL. bubmmoreka [JOK
ILiievo cumnel. YciioBust paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
15 MaTepuaibHbIX TO4YeK. MIMIynbce cuibl. 3akoH bubmuoreka [IOK
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHC
PaGota u momrHOCTh cuibl. Kunetndeckas
16 SHEPrUsi MaTepuasbHON Touku. Teopema 00 brbmmorexa [IOK
P p - p https://m.edsoo.ru/ff0c4502
W3MEHECHUY KHHETUYECKOW dHEPTUU
[TorenuuanbHas sHeprus. [loreHuanbpHas
17 SHEpPrus ynpyro aepopMUpPOBaHHON bubnmnorexa [JOK
npykuHbl. [loTeHnanbHas SHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MMOBEPXHOCTH 3eMIIU
[ToTeHnManbHbBIE U HEMOTEHIIUATBHBIE CHUITBI.
but6mmoreka [IOK
18 CBs13b pabOTHI HEMTOTEHIIMATIBHBIX CHII C

H3MEHEHHEM MEXaHHMIECKOM OHEPIrun

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
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
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

CHCTEMBI TC/. 3aKOH COXpPaHCHUMA
MEXaHU4YeCKOM OHCPIrun

19

JlaboparopHuas pabota «VccienoBanue CBSI3U
paboThI CUIIBI C UBMEHEHUEM MEXaHUYECKOM
DHEPIUH TEJla Ha IIPUMEPE PACTKEHUS
PE3UHOBOTO JKT'yTa

20

21

22

Kontponbhas pabota no teme «KunemaTtuka.
Junamuka. 3aKOHbI COXpaHEHUSI B
MEXAHUKE

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KUHETHYECKOU Teopuu. bpoyHoBCcKOe
neuxenue. duddysus

XapakTtep JBMKEHUS U B3aUMOICHCTBUS
YyacTHIl BelecTBa. Moien CTpOSHHUsI Ta30B,
KUJKOCTEH U TBEPABIX TEIl

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc4b74

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KonuuecTBo BemiecTsa.
ITocrosannas ABoraapo

24

25

TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Llenscus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa cpeiHen
KMHETUYECKOW SHEPTUH JIBUKEHUS MOJIEKYJI.
VYpasuenue Menpeneesa-Knaneiipona

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c511e

27

28

3akon JlambToHa. ['a30BbIe 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue

3aBUCHUMOCTHU MCIKAY MapaMCTpaMn
COCTOSHUA pa3pCiKCHHOIO Ira3a»



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

H3omponecchl B ueaabHOM ra3e u ux

bubnunorexa LIOK

29 rpagudecKoe MpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpeHnHss sHeprus TepMOAMHAMAYECKON
30 CHUCTEMBI M CIIOCOOBI €€ N3MCHEHUS. bubmuorexa [JOK
KomuuectBo TemnoTs! u pabora. BuyTpenuss https://m.edsoo.ru/ff0c5952
SHEPrusl OJJHOATOMHOIO UAECAIBHOTO rasa
bu6nmmorexa [IOK
31 Bragr rentonepe ain https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTb BELLIECTBA.
32 KonuuecTBo TEMIIOTHI py TEIIonepeaaye. bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN mporecc
33 [lepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnorexa [JOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTtumocTs po1ieccoB B MpUpoOIE. bubmmoreka [JOK
BTopoii 3ak0oH TepMOIMHAMUKHI https://m.edso0.ru/ff0c6230
35 [Mpunnun nevictus u KI1J rermoBoit bu6nmorexa LIOK
MaIIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJjoru4yeckue npoOaeMbl TETII0O3HEPTETUKH
38 O6o6maromuit ypok «MomnekynsipHas bubnnorexa [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabota mo Teme
39 «MOJ‘Il:;KyJ'IﬂpHEﬂ ¢uznka. OCHOBBI bubmxorexa LTOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
40 [TapooOpa3oBaHue U KOHIEHCALINS. bu6muoreka [JOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
41 AOCOIIOTHAS M OTHOCHUTENLHAS BIIAXKHOCTD bu6nunorexa LIOK

BO3yxa. Haceliennsil map

https://m.edsoo.ru/ff0c64d8
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Teépnoe Teno. Kpucrammgeckue u
amopdHbIe Teaa. AHU30TPOITHS CBOMCTB

bubnunorexa LIOK

42
KpucTauioB. JKuJIKre KpUCTAIIIbI. https://m.edso00.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [1naBnenue u KpuctauMsanus. Y 1enbHas Bu6mumoteka [JOK
terutoTa miaBneHus. Cyonumanust https://m.edsoo.ru/ff0c6708
bu6nmmorexa [IOK
44 v 0
PABHCHHE TEILIOROTo batarca https://m.eds00.ru/ff0c6820
45 DneKTpu3anus Tei. DIEKTPUIEeCKUH 3apsi. bubnnorexa [JOK
JIBa BHJ1a DIIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0c6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 n(?n ﬂOBO HIfKI/I 3a1f(I:H COXpaHEHUS bubmorexa HOK
YHPOBOA ) P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiga
47 B3aumopeiictBue 3apsnoB. 3akoH Kyiona. bubnunoreka LIOK
TodeuHblil 2JIEKTPUYECKUH 3apsij https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTB AEKTPUYECKOTO TMOJIS.
48 [TpuHIMT CynepIo3uITnu IEKTPUICCKIX bubmorexa LOK
P o yHep " P https://m.edsoo.ru/ff0c6df2
noJiel. JInauu HanpsHKEHHOCTH
49 Pabora cuit anekTpocTaTUYecKoro mods. bubmuoreka [IOK
ITorenmman. Pa3zHocTh TOTEHITNAJIOB https://m.edsoo.ru/ffOc6f00
[TpOBOAHMKY M TUAJIEKTPUKH B
50 BHI;KT I(iCTaTI/I‘leI([:KOM HOIJ)'IC bubmorexa LOK
P ’ https://m.edso0o.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTh
but6mmoreka [IOK
51 C) & .K
HICKIPOCMEOTTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
59 DIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. bubnuotexa [JOK
DHeprusi 3apsyKeHHOr0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHast pabota "M3mepenne
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ANEKTPOEMKOCTH KOHAEeHcaTopa'

54

55

56

57

[IpuHIMn NEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOMMUPOBAIBHOTO anmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE IEKTPOIpUOOpOB

DJIEKTPUUYECKUH TOK, YCIOBUSA €0
cymiectBoBanus. [Tocrosaunsiil Tok. Cuita
toka. Hanpsixenue. ConpoTuBieHue. 3aKoH
OmMa jy1st yyacTka Lenu

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

PaboTa 1 MOIIIHOCTB AJIEKTPHUYECKOTO TOKA.
3akoH J[xoynsa-Jlenna

bubnuoreka [{OK

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 715 TOJTHOM (3aMKHYTOM)

aNeKTpudeckon uenu. Koporkoe 3ambIkaHue.

JlaGopatopHas pabota «3mepenue D/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET O
COIIPOTHUBIICHUS

bu6mmoteka IIOK

0.5 https://m.edsoo.ru/ffOc7ae0

59

OneKTpOHHas TPOBOAUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOANMOCTb

60

61

DIIeKTpUYECKUI TOK B Bakyyme. CBoMCTBa
3JIEKTPOHHBIX ITyYKOB

[MonynpoBoAHUKH, UX COOCTBEHHAS U
puMecHas poBoAuMocThb. CBoiicTBa p—N-

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc84ae



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

nepexoja. [lomynpoBogHHKOBBIE TPHOOPHI

DJIEKTPUUYECKUI TOK B paCTBOpax U
paciuiaBax 3J€KTpPOJIUTOB.

bub6nmmoreka [IOK

62 1
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIHN3
DJIEKTPUUYECKUI TOK B Ta3ax.
. . bub6nmoreka [IOK
63 CamocCTOsATeIbHBIN U HECAMOCTOSATEIbHBIN 1
https://m.edsoo.ru/ffOc84ae
paspsa. Monnus. [1nasma
DnekTpuueckue mprudopbl U YCTPOMCTBA U UX
64 1| aKTquCIcoe 1| IEMGHSHI/IC };T IE)IBI/IJ'Ia 1 bubmmorexa [JOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acCHOCTH
. bubnuorexa [{OK
65 O0606manmui ypok «IeKTPoInHAMUKA» 1 https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme
66 «Qnekrpocraruka. [locrosHHbIN 1 bubmmoreka [JOK
JJIEKTPUYECKUN TOK. TOKH B pa3an4HbIX https://m.edsoo.ru/ff0c8a8a
cpemax»
Pesepsublit ypok. KonTpoibHas pabora no bubmmnoreka HOK
67 1
Teme "DIEeKTpoAMHAMUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O6001aomui ypok no 1 bubmuoteka [IOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOericTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa [IOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIMU
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 TIOJIS 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
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nHaykuu Papanes

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/ffOcad58

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
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OJICKTPOMArHMTHBIC 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
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

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

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCEHEBHOM
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubamorexa LOK
P ' https://m.edsoo.ru/ffOccfeQ
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimosinHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. 1oeTp https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHbiin bubmuoreka [IOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[1OKa3aTelIs IPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne n300pakeHH B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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nuH3e. Popmyiia TOHKOM JIUH3BL.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnas
pabota «Habmonenue aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue smorera L
https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOM Bt OK
38 gacTullbl. CBSI3b MaCChI C YHEPTHEH U nommoreka I
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexra. YpaBHEHHE
42 BﬁHmTegI)Ha .]'qu)l(b(i)OTOB(l)(geKTa bubmorexa LOK
g i https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudeckoe ACHCTBUE bubmorexa OK
AcBa. A https://m.edso0o.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(dhoToseMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu brbmmorexa [TOK
POHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bu6nmorexa LIOK
47 IT b
OCTyIaTRl bopa https://m.edsoo.ru/ff0d0Oafa
Hznyyenne u noriomieHue (oTOHOB
48 II I/I};'Iqe eXx0/Ie aTOMEIlH co Hi‘o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTUH Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOiicTBa yacTull. BoHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HHOE U

https://m.edsoo.ru/ff0d0ca8



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

BBIHYXXJICHHOC U3JTYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SnepHble peakuuu. SnepHbii
peakrtop. [Ipo6iiembl, IEPCICKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIAEPHON
SHEPreTUKHU

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/pl HaOM01eH!s U
pPErucTpanyy dJIEMEHTapHBIX YACTHLI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(u3nYecKoil KapTUHBI MUPa»

OTamnsl pa3BUTUS ACTPOHOMUHU.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHOMHUU. Bun
3BE3qHOrO Heba. Co3Be3ausl, spKue
3Bé3}II)I, IIJIAHETHI, UX BUIUMOC
nBrokenne. CoHeyHas cucreMa

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38
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56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sueprun CoiHia v 3BE3]1

S7

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
II0CJIEI0BATENbHOCTU. BHYTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O IIPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [1yte — Hama I'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

KonTtpomnbHast pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIHMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN 1 aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

64

O6o06maromuit ypok. Poib




¢busnueckoit Teopun B GopMupOBaHUT
MpEeACTABICHUH 0 (PU3NIECKOM
KapTUHE MHpa

Oo6o06maromuii ypox. Mecto
65 ¢u3nvecKoil KapTHHBI MHpa B 001IeM
PSLy COBPEMEHHBIX €CTECTBEHHO-

HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie.

QHGKTpOMaFHI/ITHaSI HHAYKIOUA

PesepBHblit ypok. OnTrka. OCHOBBI
67 CHeIUaIbHON TEOpUHr
OTHOCHUTEIIbHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DNeMEeHThI ACTPOHOMUH U
acTpou3uku

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

Ha ypoxkax ucnosb3yercsi ooopynoBanue Touku pocra:
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