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[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHUM M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmebl, mnpencraBieHHbIX B OI'OC
COQO, a Taxke c yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHLIETIIIUUA TIpernojiaBaHusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Copnepkanue mnporpaMMmbl 10 (u3MKe HampaBieHO Ha (opMuUpoBaHHE
€CTECTBEHHO-HAYYHOW KapTuHb Mupa oOydawommxcs 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0230BOM YPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxoaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METANpPEIMETHBIM pe3yJibTaTaM
OOy4eHHs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMKU MEXKIPEIMETHBIX
CBsA3€H (PUBMKU C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETW M3Y4YEeHHsS (PU3HKU HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus, MIAHUPYEMbIE€ PE3yJIbTaThl OCBOEHUSI Kypca (PU3HKHU: JIUYHOCTHBHIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3MKe BKIFOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMSI Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeamera « Du3nkay 1mo rojgaM o0ydeHusl.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKN — CHCTEMOOOpa3yIoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbu3nyeckoir reorpaduer W actpoHomued. Mcmonb3oBaHHE M AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  OMpeneNseT XapakTep W pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOEHUSA
KOCMOCa, TMOJIyYeHHUsS HOBBIX MaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBAHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHBIA METO]I O3HAHUS TPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEOBaHUM.

B ocHOBy kypca (usuku i1 YpOBHS CpeAHEro ooO1ero oOpa3oBaHUS
MOJIOKEH pAN UACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.



Hoesn eemepanusayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (PU3MKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupOBaHUE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TaKkKe C  MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasiennocmu. Kypce dusuku mpeamosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUU U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TakkKe O0CYXKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (PU3UYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUS (PU3UUECKON TEOPUH, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
NPUHLIWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHH, JJIsl OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MPOIIECCOB).

CucTeMHO-esITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peanu3yeTcs MpexJie
BCEro 3a CYET OpPraHu3alliU SKCIEPUMEHTAIBHOM AESITENbHOCTH O00YyYaroIuXcCs.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — DOTO HCIOJIB30BAHHE CHCTEMbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCHEPUMEHTOB M Ja0OpaTOpPHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHCOK YUYCHHUYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OLEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
o0pa3oBaTeILHOIO TMpollecca MCXOJd M3 OCOOCHHOCTEH IIJIAaHUPOBAHHUS U
ocHallleHus kabunera ¢Qusuku. Ilpm »s>TOM oOecreunBaercs OBJIAJACHUE
OOy4YalOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YIENAETCA PEUICHUI0 PAcYETHBIX M KAaueCTBEHHBIX
3anay. IIpu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJJaHHON (PU3NUECKON MOJIENBIO, TO3BOJIAIONINE TPUMEHSITh H3yYEHHBIEC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOro pasiena Kypca, TaK U HHTErpUPYs 3HAHUA U3
pa3HbIX pa3nenoB. /(s KayecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBIISIOTCS 3a/laHUs Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUW M TPOIECCOB B OKPYKAIOIICH



KU3HU, TpeOyromye BbIOOpa (PU3NYECKON MOJENH AN CUTyallMd MPAKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBaHusimu DPI'OC COO k maTepHalbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 0011ero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
pPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCIOBHUSIX HHTETPHUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3nMKu AOMHKHO OBITH
HE0OXoauMoe J1labopaTopHOE OO0OpYIOBAHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme o (pU3MKe yYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JleMoHcTpaliuoHHOE  00OpyJ0oBaHue (HOpMUPYETCS B COOTBETCTBUM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUUICCKUX TIPUMCHCHHM.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX pabdoT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB M 00ECIeYrBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, @ TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUI.

OCHOBHBIMHU TIEJIIMH U3y4CHUSI PU3UKHU B 0011eM 00pa30BAHUU SIBJISIFOTCS:

e (opmupoBaHue wHHTEpeca M CTpEMJICHUS OOY4YaIOMIMXCA K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE HMX HMHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHNE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (pyHIaMEHTaIBHBIX 3aKOHOB (PU3UKHY;

e (dopMmupoBaHWE YMEHHUU OOBICHATH SBICHUS C HCIOJH30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONM (PUBUKHU I Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne ITUX I1enei 00ecTeuynBaeTCsl pelIeHHeM CIIeIYIONNX 3a1ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpOBHE CPEHEro 00IIero o0pa3oBaHus:

e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (QU3WYECKUxX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJIAPHYIO  (PU3UKY, DJIEKTPOJWHAMHUKY, KBAaHTOBYIO (GU3HKY U
AIIEMEHTHI aCTPOPU3UKH;



e (dopMHpOBAaHHME YMEHHMH TNPUMEHATH TEOPETUYECKUE 3HAHHS s
OOBsICHEHHsSI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
busznyeckoil MoOAENbI0, 3aJad, MNOJApPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JEHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U TPOBEACHUS
bu3nYECKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeIeNICHNUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJI Pa3BUTUS YMEHUH MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3yuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHIOBAaHHBIM, YUWUTEIb JEJNaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusndeckue 3aKOHBI M TEOPUHU. I paHUIBI TPUMEHUMOCTH (PU3UYCCKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto ¢u3uku B GOPMUPOBAHUM COBPEMEHHOM HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasloroBble M IM(POBBIE H3MEPUTEIBHBIE TPHOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABUWKEHHE. OTHOCUTEIBHOCTh MEXAaHWYECKOTO JBUKCHHS.
Cucrema otcu€ra. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCThb) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCHU CHUCTEMBbI KOOpJWHAT.
CroxeHune nepeMeleHn U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBWKeHue. [ 'paduxu
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBobOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaICHUSI.

KpuBonuHeitHoe  aBmkKeHue. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPYKHOCTH C MOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEHAA
ckopoctk. [lepuon u wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI>KCHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTIOCTPAIMS KUHEMATUUYECKUX XAPaKTEPUCTUK
JIBHOKCHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOLICHHUS MEXAY NyTSAMH, MPOMJICHHBIMHA TEIOM 3a
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTM  [anmunes. IlepBwiii  3akoH  Hbrotona.
HNHepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKonapxeHus1, kauenusi). Cumna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU Te€JIa B )KUJIKOCTHU UJIU Ta3e.

[TocTynarensHOE U BpalmaTeaIbHOE IBIKEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpauieHus. llnedo cumibl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepLum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIium.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VY ciioBus paBHOBECHUS TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HNccnenoBanne yciaoBHI PAaBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUKEHUE.

PabGora criibl. MOIIIHOCTE CHJIBL.

Kunernueckasi 3Heprusi MarepualibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETHUYECKOUN SHEPTUMU.

[TorenuumanbHas DHEPTUA. [TorennumaneHas DHEPTUA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManmpHas  SHEpPrust Tejaa  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHIUANIbHble  CUJbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJgiekyasipHast Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3usa. Xapaktep ABUKEHUS W
B3aMMOJICMCTBUSL YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIeCTBa HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl Moniekyl. KonnyectBo BemiecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama temmneparyp
Llenbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpelIHEl KWHETUYECKON SHEpPruu TEIUIOBOTO JBMKEHUsA dacTull raza. Illkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lanwsToHa. M3omporiecchl B UcaibHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita [TepHa.

OMbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UCAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamMuueckass cucrema. BHYTpEHHsAsSI 3HEpPrus TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOcO0bI €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TEeIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEII0ThI pU TEIUIonepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K Hm3omporeccaMm. [ 'paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatumMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIIMH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamuHax. Kodp@uimeHT moie3Horo
nevctBus TemwtoBod mamwuHbl. [{ukn KapHo m ero ko3¢ duiMeHT Mmojae3HOTro
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIeMbI TETUIOIHEPT€TUKH.



TexHuueckue yCTpOHMCTBA U TMPAKTUYECKOE NPUMEHEHUE: JBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopvle padomvl

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnivie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUIICHUS OT TaBJICHUS.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiibsl. CoBpemMeHHble Marepuaibl. [lnaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA W NPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJIOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX TapOB.

Kunenuve npv moHWKEHHOM JIaBJICHUHU.

CriocoObl M3MepeHUs BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMHuKAa
Tema 1. Inexkmpocmamuxa
OneKTpu3anus Tel. OJEeKTpudYeckuil 3apsia. JlBa BuAa DIEKTPUUYECKHUX
3apsinoB. [IpOBOJHUKHU, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.
BsaumopeiictBue 3apsan0B. 3akoH KyioHa. ToueuHbli 3IEKTPUYECKUI 3apsi.
Onektpudeckoe moje. Hanpspk€HHocTh  dnekTpuueckoro moJis.  [TpuHiumn



CYyNEPHO3ULINU ANEKTPUUYECKUX Tonei. JIMHUKM HanpsKEHHOCTU SJIEKTPUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KongeHcarop. DIeKTpOEMKOCTh TJIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KONMUPOBAJIbHBIN alnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 3.1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTPUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 11 yyacTKa LEeu.

DNEeKTPUYECKOE COMPOTUBICHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapaieIbHOE, CMEIIAHHOE COSIMHEHUE MPOBOTHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIeKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma i1 MOJHOM (3aMKHYTO#) 35ieKTprudeckol nenu. KopoTtkoe 3aMbIkaHuE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKH. CobOcTBeHHas u npuMecHast MPOBOJANUMOCTh
oJIynpoBOHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TTPHUOOPHI.

DONeKTpUYeCKuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuii TOK B razax. CamMOCTOSTEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHME: aMIepMETD,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyenne cMenaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBS3€M C KypcamMu MaTE€MaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3nueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOEHUE, IKCIIEPUMEHT, MOJECTUPOBAHNUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIUIOOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILIONEPENAayYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWMCTBA METAIJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALMA,
rajJbBaHUKA.

l'eoepaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOIb30BAHMEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHATIOB, B TOM YHCJIIE€ HAaHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC puOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUSA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM WHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
VHIYKUWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T0JIe TpPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUA
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBiieHUE. J[BHKeHUE 3apsiKEHHOW YacTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. ODJEKTPOJBIKYIAsS CUla HWHAYKUMU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu @apanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAs CHIa HWHAYKUAU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CAaMOMHAYKUHUH. OJEKTPOABUKYIIAs  CHIIA
CaMOMHAYKIIWH.

DHEpPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, 3JEKTPOMATHUTHI, SJIEKTPOABHUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YacTUILl, UHIYKIWOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIECH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOT'O TIOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NelCTBHS MOCTOSHHOTO MarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUMHbIE KOJ1€0AHUA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konedanus. Ilepuon, wacrora, amrmummryaa u ¢asza KoJieOaHUM.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBparienue HEPruu Mpyu rapMOHUYECKUX KOJIECOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJICATPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYeCKUMHU U
ANEKTPOMAarHUTHbIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM K0JIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsSX. BhIHYKIEHHbIE MEXaHUYECKHE
kosieOanus. Pezonanc. BoiHy ) AeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUS.

[lepemennpii  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEUCTBYIOIIEE 3HAYEHHWE CHUJIbl TOKa WU
HaIpPsHKCHMUS.

Tpanrcdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kymnbrypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HHU.

TexHuyeckue ycTpoWCTBa M MPAKTUYECKOE IMPUMEHEHHUE: JIICKTPUUYECKHM
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOATeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mnpu MOCIENOBATENIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u iudpaxiums MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3MYyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekTpomarautHoin BoiHe. CBOWCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIO0JIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue unrepdepenunu u audpakiuud MEXaHU4ECKUX BOJIH.

3BYKOBOI pe30HAaHC.

HaGnroneHnue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTON KoJeOaHuH.



HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
MIpeJIOMJICHUE, TOSIpU3alis, TudpaKius, HHTephepeHITHS.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbIld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. L{Ber.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdepenuns cBeta. KorepeHTHblEe HCTOYHUKH.
YcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB TIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsgapu3zanus ceera.

TexHuueckue yCTpOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pACIPOCTPAHEHUE, OTPAXKEHUE M IPEJIOMIIEHHE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JTMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Habmronenne natepdepeHIny CBETA.

HaGmonenue nudpakiuu cBera.

Hab6nronenue nucnepcuu cBera.

[TomydyeHune cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Toydyenune ciexTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



W3mepenne nokasaress NpeJoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHuIBI  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAIlCHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotordexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanuiar
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA W MPAKTHUECKOE NpPHUMEHEHHue: (HOTOIIEMEHT,
dhoToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor¢h(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodddeKTa.

Ceeroauop.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW SHEPTUH aToOMa BOAOPO/IaA.

BousiHoBBIE cBOMicTBa yacTtull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HabGnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOLIME CIOXKHOCTh CTpPOeHUS sAnpa. OTKpeITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, OeTa-, ramMMma-u3ITy4yeHHUs.
BnusHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt macchl siapa.

S nepuble peakunu. Jlenenue u CUHTE3 sIEp.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpobnemMbl W TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHYECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
BuiibcoHa, siiepHbIil peakTop, aToOMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpeKOB 4acTUll (110 TOTOBBIM (oTOrpadusim).

Pa3znea 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHUs acTpoHoMuUU. [IpukiagHOoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHUH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKkue 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

ConneuHas cucrema.

Connue. ConHeunasi akTuBHOCTh. McrTounuwk sHeprun ConHUAa U 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» Ui 3BE3/ TJIaBHOM MOCienoBaTelbHOCTU. BHYTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIACHUH U 3BOtonnK CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue raimakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPENICNICHUs TI0JIOXKEHUSI HEOECHBIX O0BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEeBEpHOro NOMyIIapys U IPKHUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o01maromiee MOBTOPEHUE

Ponpr Gu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COI[MATILHOM M 3TUYECKOU cepax AesSATeTbHOCTH YEJIOBEKa, POjb U MECTO (DU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOW HAy4YHON KapTHUHE MHpPA, POJIb PU3UUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(dbu3nYecKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TumoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ0OMS TPEYTOJHHHUKOB,
OTIpEJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJIECHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJLUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaIbHBINA
aHaJu3.



l'eocpaghusi:  MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEIEBU3O0D,
aHTeHHa, TenepoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Dusnka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIECCE peaM3allii OCHOBHBIX HAMpaBICHUMN
BOCITUTATEIHHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKM 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO O0IIEeCTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEYECKUX  T'YMAaHHCTHUYECKHUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKIaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHE B3aMOJICHCTBOBATH C COIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU rPaKIaHCKOMU UICHTUYHOCTH,
NaTpuoOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IEHHOCTH, B TOM YHCIIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOTO TBOPUYECTBA,
npucyero pu3n4eckon Hayke;



S) TpPyA0BOr0 BOCIUTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodhecCHOHATbHON NesSTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JACTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHME LEHHOCTHM HAay4YHOW JESITEIIbHOCTH, TOTOBHOCTH B IpOIECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS
ba3zoBble jornyeckue AecTBU:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEICNSITh IeNIA JCSITEIIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JOCTYKCHUST,
BBISIBIIATH 3aKOHOMEPHOCTH W  TPOTHUBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSIX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaATbHBIX ¥ HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJISM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBaTh ¥  BBHINOJNHATH pabOTy B  YCIOBHSAX  PEabHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJOTUEH, KIIIOUEBBIMH TOHATHUSMU M METOJAMHU
(buU3NYECKON HAYKH;



BJIa/IETh HaBBIKAMH y4€OHO-HCCIIEI0BATEIbCKON U MPOSKTHON AEATEIbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHus, HaXOIUTh apryMEHThl JJii J0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ nundopmanueii:

BJIa/IE€Th HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUYECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIHO OCYILIECTBIIATH IOUCK, AaHAIU3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMIHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OPraHU3aI[MOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECypcOCOEpeKEeHHsI, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHa4YeHHsI THPOPMAITUH U LIEJICBOU ayJUTOPHH, BHIOMpPAas ONTUMAIBHYIO
dbopMy nIpeCcTaBIeHUs U BU3yaJIU3alUu.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe el cCTBUS:
OCYIIECTBIIATH OOIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JCATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKH  KOH(MIUKTHBIX CHUTyallMii W CMST4Yath
KOH(JIMKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3PEHUS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN KaKJOTO WIEHA KOJUIEKTUBA;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMHM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3ULMH HOBU3HBHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEJACHUE B Pa3IUUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHble yueOHbIe NeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
(GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYJIHUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUIH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(GU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIaJ€Th  HABBIKAMU  IIO3HABATEIBbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBU M MBICIUTENIbHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUM;

UCIOJIb30BaTh MPUEMBI PeIIEKCHU VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelLIeHus;



YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAIHW3e pPe3yJbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTaTKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeITLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce Q0CTHWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IPOTPAMMBbI
mo (u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOIar AFOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHHUS Pa3BUTHS COOCTBEHHOMN 3MOIMOHAIBHOMN cephl,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LA H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CIIOCOOHOCTh IMOHUMATh SMOIIMOHAIBHOE COCTOSHHUE
JIPYTUX, YYUTBIBaTh €r0 TIPU OCYIICCTBICHUU OOIICHHUS, CIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax pojiab M MECTO (Pu3MKd B (HOPMHUPOBAHUH
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJICH;

YYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHaibHas TOYKa, MHEPIMAIbHAs CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIH CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsijl MPU PelIeHnH (PU3NIECKUX 3a71a4;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISAPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAUHAMUKHU: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBI>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHKEHUE 10 OKPYKHOCTHU, HHEpUUS,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00hEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCAIMS, IUIABJICHUE, KPUCTAJLIA3AIMs, KUIICHUE,
BJIAKHOCTB BO3/1yXa, MOBBILICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPHITOM
COCyle, CBf3b MEXIYy [apamMeTpamMyd COCTOSHHS Tra3a B H30mponeccax,
AJICKTPU3ALU TEJ, B3aUMOJICICTBUE 3apsIIO0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, MYyTh, IEPEMEIICHUE, CKOPOCThb, YCKOPEHHUE, Macca Tella, CUia,
HMITYJIbC T€Jla, KUHETUYECKAsl DHEPIUs, NOTCHUUAIbHAS JHEPIUA, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIIHOCTh;, MPU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUYCHHS M CIUHUIIBI,
HaxOoJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUHMHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasd dHEPrUsi XaOTUUYECKOTO0 JABUKEHUS MOJIEKYJ, CPEIHEKBAApATUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KOd(PGUIIMEHT MOJIE3HOTO JACHUCTBUS TEIUJIOBOTO JBHUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(bU3NYECKYIO BEIMYUHY C APYTUMU BEIUUMNHAM;

OIMCHIBATh U3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
DJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD IOJISI, IIOTEHLHUAJ, PA3HOCTh IMOTEHIMAJIOB;
Py OMHWCAHUM TIPABWIBHO TPAKTOBAaTh (PU3UUYECKHA CMBICT HCIIOJIh3YyEMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (Pu3nueckue
3aKOHBI ¥ MIPUHLHUIBL: 3aKOH BceMUpHOTO TsroTteHus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWYECKOM DHHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCUETA, MOJIEKYJAPHO-KUHETUUECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOW DHEPTUM TEIIOBOIO ABUKECHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE W yCIOBUS (TPAHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPHUHIMIBI JCHCTBUS MAaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MAaCHOTO HCIOJB30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIECTBJISATh MPSAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUN;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh PE3yIbTAThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJIE Ta0nuIl ¥ TpadUKOB, A€TaTh BBIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO OSKCIEepUMEHTa, Y4eOHO-HCCIENOBATENIbCKOW W TPOEKTHOM
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3UUECKHUE 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOT0 3Hau€HUs (PU3NUECKOIN BEINUNHBI;

pelaTh KaueCTBEHHBIC 33/1a4H: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IENOYKY PAaCCYKICHUW C OMOpOH Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(dbu3uYeCKHe ABIICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  yduyeOHBIX  3aJady  COBpPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-MOMYJSAPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyYaeMyto HH()OPMAIINIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TpyNIe C BBIOJTHECHUEM PA3IMYHBIX COIUATIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYMNIbl, PALMOHAIBHO PpACHpPEleisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mnpeamMeTHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA M
TE€XHOJIOTUW, B MPAKTUYECKOW NESATENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nUecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sijpa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (PU3UYECKUE SIBJICHUS (MPOIECCHl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PM3HMKU: 3JIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHuTHasT WHAYKUWS, JAEHUCTBUE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alUs CBETa, JHUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3PphexT (poTod3ddeKT), CBETOBOES AaBlIeHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHAas
PaaNOaKTUBHOCTB;

ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), MCTOJB3YSd (DU3UYECKUE BEITUYUHBIL:
IIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHAYKIMS MarHUTHOTO TMoJjsi, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KAaTYyIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MEepHoJ U 4YacToTa
KoieOaHUN B KoJeOaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKAasl CUJIa JIMH3bI, MPU OMUCAHWM MPABUIHLHO TPAKTOBATh (U3UUYECKUUN
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HA4YeHHs M EJAUHMIIbI, YKa3bIBATh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

OMUCHIBATh HW3YUYCHHBbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEJIMYMHBI: CKOPOCTb SJEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI U



4acTOTa CBETA, SHEPTHS U UMITYJIbC (DOTOHA, IEPHO]T MTOTypacIaga, YHEPTHUSI CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWU TMPABUIBLHO TPAKTOBATh (HU3UUYECKUH CMBICI
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS WM E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIOLIME JIAHHYI0 (PU3MUECKYI0 BEJIMYUHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YyS (PU3HUCCKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapasjieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIHWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODMHINTEHa g Gororddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHs] MAacCOBOTO 4HMCia, mocTynaTtel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh AKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmymupoBath IpobiieMy/3agadyy M THUIOTE3y Yy4eOHOro JKCIICPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, NMPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HUCIIOIh30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NPSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYMUH B BHUJE TAOJUIl U
rpaduKoOB, JI€JIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHMUS;

cOOJI0/IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEeNOBATEICKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1AOOPATOPHOIO
0o0opy10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIN3a YCJIOBHS 33a/1a4u
BEIOWPATh (PU3UYECKYIO MOJECINb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,



HEoOXOoIMMble Al €€ pelIeHUs, MPOBOJIUTH PacuéThl M OICHUBATh PEaJbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PACCYKIECHUH C ONOpOH Ha H3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(buznueckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4eOHOW U HAYyYHO-NOMYJISIPHOM MH(pOpMAIUH, ITOJTYy4EHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, OpUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHHUKHU W TEXHOJIOTHI;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MPU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOI0
MOBEJICHUS B OKPYKAOIIEH Cpeie;

paboTaTh B TpyHIe C BBHIMOJHEHHEM pPAa3JMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNNBl, PaMOHAIBHO PpACHpPEeisTh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, a€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne /o P Kontpoabnbie IlpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DUBUKA U METOJbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3rKa ¥ METOIbl HAYYHOTO IMO3HAHUS 2 bubmorexa [JOK
. A YA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarnia > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 Aunammia 7 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2. 1 1
3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBBI TEPMO/IHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [JOK

®daz0BbIE TEPEXOBI

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




Uroro no pazgeny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
4.1 1
UICKTPOCTATHKA 0 https://m_edsoo.ru/7f41bf72
40 [TocTosiHHBIM 31€eKTpUUYecKuil TOK. TOKHU B 12 bubmuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paszpen 1. JIEKTPOIUMHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 1 | 3 bubnnoreka [JOK
’ WHIYKIMS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnunoreka [JOK
' KoJIcOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
) BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI cCrIeIIUAIBHON TEOPUHU 4 | bubnuorexa [JOK
' OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bubmuorexa [JOK
4.1 i
IIEMCHTI KBAHTOBOH ONTHIH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenune aToma 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

43 ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3NKHI 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny 7
Pasznen 6 OBOBHIAIOHIEE ITOBTOPEHHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 ngﬁ;&f&igﬁ% £41c97¢
Hroro no pazueny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC

No

n/n

Tema ypoka

®dusuka — Hayka o
npupoae. Hayunsie
METO/IbI TIO3HAHUS
OKpY>KaloIllero Mupa

Poub 1 MecTo Gusuku
B (opMupoBaHuu

COBPEMEHHOUN HayYHOU

KapTUHBI MUpPa, B
MPAaKTUYECKOMN
NEeITEeILHOCTH JII0IEH

MexaHn4deckoe
JBHKCHHE.
OTHOCUTENBHOCTH
MEXaHHYECKOTO
OBUXXCHUA.
[Tepememenue,
CKOpPOCTb, YCKOPEHHE

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3Yy4YeHH S

DJIeKTpOHHbIe NN (poBbIE
o0pa3oBaTe/bHbIE PeCypChl

bu6nunoteka LIOK https://m.edsoo.ru/ff0c32e2

bu6nunoteka LIOK https://m.edsoo.ru/ff0c33e6

bu6mmoteka IIOK https://m.edsoo.ru/ff0c3508

PaBHOMepHOE
MIPSMOJIMHENHOE
JBUKECHHE

PaBHOyCKOpEeHHOE
MIPSMOJIMHETHOE

but6mmoreka [IOK https://m.edsoo.ru/ff0c3620

bubmuoreka IIOK https://m.edsoo.ru/ff0c372e




IBIDKEHHUE

CB00OIHOE TIaJIEHHE.
Yckopenue
CBOOOIHOTO MaJieHUs

bubnuoreka [{OK https://m.edsoo.ru/ff0c39cc

Kpusonnnuelinoe
JIBUKeHUE. [[Buxenue
MaTepHaJIbHON TOUKH
10 OKPYKHOCTH

Bbu6nuoteka LIOK https://m.edsoo.ru/ff0c3ada

[TpunIMn
OTHOCUTEIbHOCTH
lanunes.
NHuepunanpHbie
CUCTEMBI OTCYETA.
[TepBrlii 3ak0H
HrroToHa

bu6mmoteka IIOK https://m.edsoo.ru/ff0c3be8

10

Macca tena. Cuina.
[TpunIMI
CYyNEPIO3ULIUU CHUJL.
Bropoii 3akoH
Hrrotona gasa
MaTepuaibHON TOUKU

Tpernii 3aKkoH
Hrrotona gisa
MaTepHaAIbHBIX TOUEK

bu6nuoteka LIOK https://m.edsoo.ru/ff0c3be8

bu6nunoteka LIOK https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMUPHOTO
tarorenus. Cuna
TskecTu. Ilepas
KOCMUYeCKas
CKOpPOCTh

bubmuoreka I{OK https://m.edsoo.ru/ff0c3d00




12

13

14

Cuna ynpyrocrtu.
3axoH ['yka. Bec Tena

Cuna TpeHus.
Koaddurment tpenus.
Cuna conpoTUBICHUS
IIpH IBUYKEHUH TeJa B
KUJIKOCTH WU Ta3e

[TocTynarensHoe u
BpalllaTeJIbHOE
IBIKEeHHE aDCOJIIOTHO
TBEPJIOTO TENA.
MowmenT cuibl. ITnedo
CHIIBI. Y CIIOBHS
paBHOBECHUS TBEPAOTO
TeIa

bu6nmoteka LIOK https://m.edsoo.ru/ff0c3e18

bu6nmoteka LIOK https://m.edsoo.ru/ff0c3f76

bu6mmoteka LIOK https://m.edsoo.ru/ff0c41a6

15

Nmnynse
MaTepHaIbHON TOYKH,
CUCTEMBI
MaTepUalbHbIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEeHUs
UMITyJIbCa.
PeakTuBHOE ABUXKEHUE

bu6mmoteka IIOK https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOITHOCTH
cuabel. KnHeTnueckas
SHEPTUst
MaTepuaibHOIl TOUKH.
Teopema 06
H3MCHCHUU

bubmuoreka [IOK https://m.edsoo.ru/ff0c4502




17

KUHETHUYECKOU
SHEPTUU

IToTennuansHas
SHEPTHS.
ITorennuansHas
SHEPTHsI YIIPYTro
neopMUPOBAHHOM
MIPYKUHBIL.
ITorenmmanpHas
SHEpTrus Tena BOIU3U
MMOBEPXHOCTH 3EMITH

bu6nuoteka LIOK https://m.edsoo.ru/ff0c461a

18

19

IloTeH1IMaIBHEIC B
HEIOTCHIAJIbHEIC
cuiibl. CBsA3b paboTHI
HETIOTCHIUAIBHEIX CUJI
C U3MEHEHUEM
MEXaHU4YEeCKOH
SHEPIUU CUCTEMBI TEIL.
3aKOH COXpaHEHMS
MEXaHUYEeCKOM
SHEPTUH

JlaGopatopHnas pabora
«MccrnenoBanue cBs3U
paboThI CUITBI C
M3MEHEHHEM
MEXaHNYECKON
SHEpIHy Tela Ha
pUMeEpe PACTHKEHUS
PE3UHOBOTO KI'yTa»

bu6nunoteka LIOK https://m.edsoo.ru/ff0c478¢




20

KonTponbnas pabora
o TeMe
«Knnemaruka.
Jlunamuka. 3akOHbI
COXpaHEHUs B
MEXaHHUKE»

Bbu6nunoteka LIOK https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS
MOJICKYJISIPHO-
KUHETHUYECKON TEOPUH.
BbpoynoBckoe
neuxenue. Auddysus

bu6mmoteka LIOK https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JBHKECHUS U
B3aHUMOJICHCTBHUS
YaCTHUI] BEIICCTRA.
Mopenu cTpoenus
ra3oB, KUJAKOCTEH U
TBEPABIX TEI

23

Macca monexy:.
KommuectBo

BEIIIECTBA.
[TocTostHHas ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temneparyp Llenbcus
u PapeHrenra

https://www.youtube.com/watch?v=ON8YRdSx-
4U

25

WUneanpHerii ra3 B
MKT. OcHosHoe
ypaBHeHue MKT

bu6mmoteka I1OK https://m.edsoo.ru/ffOc4fde




26

AOcoroTHas
TeMIiepaTypa Kak Mepa
cpeaHen
KUHETHUYECKON
SHEPTUH JIBHXKCHUS
MOJIEKYJI. YpaBHEHHUE
Menneneena-
Knaneiipona

bu6nunoteka LIOK https://m.edsoo.ru/ff0c511e

27

3akoH JlanbpTOHA.
T"a30oBEIE 3aKOHEI

28

JlaGopaTopHnas pabota
«HccnenoBanue
3aBHUCHMOCTH MEXKITY
napameTpamu
COCTOSIHUS
pa3peKeHHOTO Ta3a

29

H3onporieccer B
naCaJIbHOM I'a3€ U Ux
rpaduueckoe
IIpe/ICTaBICHHE

bu6mmoteka LIOK https://m.edsoo.ru/ff0c570e

30

Buytpennss sneprus
TEPMOJIMHAMUYECKOMN
CHCTEMBI U CITOCOOLI
€€ U3MEHEHHUS.
KonmuecTBO TENIOTHI
u pabora. BHyTpeHHss
SHEPTUst
O0JIHOATOMHOT'O
HACaJIbHOTO ra3a

bu6mmoteka IIOK https://m.edsoo.ru/ff0c5952




31

32

33

34

Bunpl Teronepenaun

VY aenbHas
TEMI0EMKOCTh
BCIIIECTBA.
KomngecTBO TENIOTH
NP TeIUIonepeaye.
AnmabaTHEIH mporece

[TepBolii 3ak0H
TEPMOJUHAMUKH U €T0
MIPUMEHEHHE K
u30Ipoleccam

HeobparumocTh
MIPOLIECCOB B MPUPOJIE.
Bropoii 3akoH
TEPMOJIUHAMUKU

bu6numoteka LIOK https://m.edsoo.ru/ff0c5¢36

bu6nmoteka LIOK https://m.edsoo.ru/ff0c5¢36

bu6nunoteka LIOK https://m.edsoo.ru/ff0c5efc

bu6nmoteka LIOK https://m.edsoo.ru/ff0c6230

35

[TpunIIMTT NEHCTBUS U
KII/ TenmoBoi
MAIIIUHEI

bu6mmoteka IIOK https://m.edsoo.ru/ff0c600a

36

37

38

39

uxn Kapno u ero
KT
DKOJIOTUUECKHUE
pOoOIeMbI
TETIOPHEPTETHUKH
O6o0maromuit ypox
«MomnekynsipHast
¢usnka. OCHOBBI
TEPMOTUHAMUKI

KonTponbhas padora

bubmuoreka ITOK https://m.edsoo.ru/ff0c6938

bu6mmoteka IIOK https://m.edsoo.ru/ff0c6a50




40

41

42

43

44

45

10 TEME
«MouekynspHas
¢usuka. OCHOBBI
TEPMOJAMHAMUKI

ITapooGpazoBanue u
KOHJICHCALIHS.
Hcnapenue u xunenue

AOconroTHasg 1
OTHOCHUTEJIbHAS
BJIQKHOCTh BO3/IyXa.
HacpImeHnslii map

TBépnoe Teno.
Kpucrannuueckue u
amopdHbIe Tema.
AHUM30TpPONHS CBONCTB
KpucTamios. JKuakue
KpHUCTAJLJIBL.
CoBpeMeHHbIE
MaTepHuabl

IInaBnenue u
KpUCTAJUIU3aLUA.
VaenpHas TenmiaoTa
IIABJICHMS.
CyOmmmariust

YpaBHEHHUE TEIIOBOTO
OaylaHca

3J'ICKTpI/ISaI_II/I$I TCII.

DneKTpUUecKui 3aps.

JIBa BHUa

bu6nmoteka LIOK https://m.edsoo.ru/ff0c63b6

bu6nmoteka LIOK https://m.edsoo.ru/ff0c64d8

bu6nuoteka LIOK https://m.edsoo.ru/ff0c65f0

bubmmoteka I1OK https://m.edsoo.ru/ff0c6708

bubmuoreka I{OK https://m.edsoo.ru/ff0c6820

bubmuoreka [IOK https://m.edsoo.ru/ffOc6bce




46

47

48

49

50

AJIEKTPUYECKUX
3aps/i0B
[IpoBogHUKH,
JIARJICKTPUKU U
MOJYTPOBOIHUKH.
3aKOH COXpaHECHUS
AIEKTPUUYECKOTO
3apsa
BsaumogeiictBue
3apsa0B. 3aKOH
Kynona. Touyeunslii
BJIEKTPUYECKUN 3apsil

Hanpsxk€nHOCTh

QJICKTPHUUYCCKOI'O IT0JIA.

[TpuHIMT
CyNEPIO3ULINU

BJIEKTPUYECKUX TTOJEH.

JInauu
HANPSHKEHHOCTH

Pa6oTa cui
3IEKTPOCTATUUECKOTO
nons. Ilorenman.
PasnocTth
MMOTEHIINAJIOB

[IpoBonHMKY U
TUDJIEKTPUKHU B
JIEKTPOCTATUIECKOM
oJe.
JusnexTpudeckas

bu6mmoteka LIOK https://m.edsoo.ru/ffOc6bec

bu6nuoteka LIOK https://m.edsoo.ru/ffOc6ced

bu6nuoteka LIOK https://m.edsoo.ru/ff0c6df2

bu6mmoteka IIOK https://m.edsoo.ru/ff0c6f00

bu6mmoteka IIOK https://m.edsoo.ru/ff0c7018




51

IIPOHUIAEMOCTDb

DNEeKTPOEMKOCTb.
Konpgencarop

bu6nmoteka LIOK https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTh
IIJIOCKOTO
KOHJIEHCATOopa.
OHeprus 3apsKEHHOIO
KOHJIeHCaTopa

Bbu6nunoteka LIOK https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas pabora
"Usmepenue
JIIEKTPOEMKOCTH
KOHJieHcaTopa"

54

55

[TpuniMn nercTBus u
MIPUMCHCHUE
KOH/ICHCATOPOB,
KOITHPOBAIILHOTO
armapara, CTpyHHOro
MpUHTEpA.
DneKkTpocTaTHuecKas
3anuTa. 3a3eMieHue
3JIEKTPONIPUOOPOB

DNEeKTPUUYECKHI TOK,
YCIIOBHSI €TO
CYILIECTBOBAHUSI.
ITocTOSSHHBIN TOK.
Cuta Toka.
Hanpsixenne.
ComnpoTuBieHue.
3axon Oma s




56

ydaCTKa e

ITocnemoBarenpHOE,
napasuiesbHoe,
CMEIlIaHHOe
COEIMHEHHE
MIPOBOHHUKOB.
Jlaboparopnas pabota
«3yueHue
CMEIIaHHOTO
COCJIUHECHHUS
PE3UCTOPOBY

bu6nmoteka LIOK https://m.edsoo.ru/ff0c74f0

57

58

Pabora 1 MOIIHOCTH
AJIEKTPUYECKOTO TOKA.
3axoH /xoynsa-Jlenua

3axon Oma mis
MOJIHOM (3aMKHYTO )
BJIEKTPUYECKOMN LIECTH.
KopoTtkoe 3ambIkanue.
JlaboparopHnast pabota
«M3mepenue DJIC
HMCTOYHUKA TOKA U €ro
BHYTPEHHETO
COTIPOTUBIICHUS

bu6mmoteka LIOK https://m.edsoo.ru/ff0c7838

bu6mmoteka IIOK https://m.edsoo.ru/ffOc7ae0

59

DOneKTpoHHas
MIPOBOIMMOCTD
TBEPJIBIX METAIIJIOB.
3aBHCHUMOCTh
CONPOTHUBIICHUS
METaJIJIOB OT




60

TEMIIEPATYPHI.
CBepXxIpoBOIMMOCTh
DJIEKTPUUYECKUIN TOK B

Bakyyme. CBoMCTBa
ANEKTPOHHBIX ITYYKOB

61

62

[TonynpoBoHMKH, UX
COOCTBEHHAs U
MIpUMeCHast
MIPOBOANMOCTb.
CaoilicTBa p—n-
nepexoa.
[TonynpoBOAHMKOBBIE
puOOpEI
DIEeKTPUYECKHI TOK B
pacTBopax u
pacrmiaBax
ANEKTPOJIUTOB.
DNEeKTpOoNIUTHYECKAs
JUCCOLIAITHS.
DneKkTpon3

bu6nuoteka LIOK https://m.edsoo.ru/ff0c84ae

bu6mmoteka IIOK https://m.edsoo.ru/ff0c82ba

63

DNEeKTPUYECKHI TOK B
razax.
CaMOCTOSTENLHBIN U
HECaMOCTOSTEIbLHBIN
paszpsa. MoiHus.
IIna3ma

bu6mmoteka IIOK https://m.edsoo.ru/ffOc84ae

64

DNEeKTpUYECKUE
puOOpHI U
YCTPOMCTBA U UX

bu6mmoteka I1OK https://m.edsoo.ru/ff0c86fc




MPAaKTUIECKOE
npuMeHenue. [Ipasuna
TEXHUKHU
0e30macHOCTH
O6o0maromuii ypok

65
«QJIEKTPOITNHAMUKA)»

KonrponsHas pabora
10 TEMe
«DJIEKTPOCTATHUKA.
66 ITocTosiHHBIM
JIEKTPUUYECKUI TOK.
Toxku B paznu4HbIX
cpenax»

PesepBHbIil ypok.
KonrtponbHas pabora
10 TEME

67

"OnexTpoauHaMuka"

PesepBHBIii yPOK.
68 Oo6o0maromuit ypok
o reMaM 10 knacca

bu6nmoteka LIOK https://m.edsoo.ru/ff0c88be

bu6nunoteka LIOK https://m.edsoo.ru/ff0c8a8a

bu6nunoteka LIOK https://m.edsoo.ru/ff0c8c56

bu6nuoteka LIOK https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTposabubie IIpakTuyeckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[TocTOsIHHBIE MATHUTHI U UX
B3auMoJIercTBUE. MarHuTHoe
. bubnuorexa [JOK
1 nose. Bektop MarHuTHOM 1
. https://m.edsoo.ru/ff0c9778
MHAYKUUU. JINHUY MarHUTHOM
WHIYKITUU
MarnuTtHO€E 1oJie TPOBOIHUKA C
) ToKOM. OnbIT DpcTeaa. 1 bubnuorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaGopaTtopHast pabota
3 Nel«M3yueHne MarHuTHOTO MOJISt 1 1 bubmorexa HOK
R i https://m.edsoo.ru/ff0c98fe
KAaTYIIKHA C TOKOM»
JlelicTBME€ MAarHUTHOTO TOJIS HA
IIPOBOAHMK C TOKOM. Cuna
4 Awmmnepa. JlabopatopHas pabora | | bubnuoteka [JOK
No2 «HccnenoBanue neicTBust https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)
JlelicTBME MAarHUTHOTO TOJISI HA
5 JBHKYILYIOCS 3apsSKECHHYIO | bubnnoreka [JOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
6 DeKTpOMarHuTHasE WHTYKITHSI. 1




10

11

IToTok BekTOpa MAarHUTHOM
unaykuud. DJ1C uaaykuuu. 3akon
AIIEKTPOMATrHUTHOW WHTYKITHH
®dapanes

JlaGopaTtopHnast pabota No3
«HccnenoBanue SIBICHHS
AIIEKTPOMATHUTHOU WHIYKITHH

NHnykTuBHOCTG. SIBIICHUE
camonHykuuu. 9J1C
CaMOMHIYKIIMU. DHEPrus
MarHMTHOTO TOJIS KaTyHIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHUUECKHE YCTPONUCTBA U X
IPUMEHEHHE: TOCTOSHHBIC
MAarHUTbI, 3JICKTPOMArHHTHI,
AIIEKTPOJIBUTATEIh, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHII,
WHIyKIIMOHHAS [IeYb
Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
WHIYKIHSD)

KonTponbsHas paboTa o reme
«MarHuTtHoe 1oe.
DeKTpoMarHuTHAsE MHTYKIIUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cad58

12

CB0OOIHBIE MEXaHNYECKHE
Kosebanus. 'apmMoHnyeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpaienue sHepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06




13

JlaGopaTopHnas pabora Ne4
«HccnenoBanue 3aBUCUMOCTH
neproja MajbIX KOJIeOaHu rpy3a
HA HUTH OT JUIMHBI HUTH U MacChl

rpy3a»

14

KonebarenbHplii KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIEOAHHUS B HI€ATLHOM
K0JIeOAaTeTbHOM KOHTYDE.
AHaJIOTHUs MEXKTy MEXaHUYCCKHUMHU
U 3JICKTPOMArHUTHBIMU
KoJIe0aHUSIMU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B UACAJIbHOM
K0JIeOaTeIbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

[TpencraBneHue o 3aTyXaromux
Kosie0aHusX. BoIHyXI€HHBIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHykneHHbIE
AIIEKTPOMarHuTHbIE KOeOaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CuHycouaibHbII epeMeHHbIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYIHOE U
JIEUCTBYIOIIEE 3HAYCHHUE CUIIBI
TOKA U HaIIPSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpanrcdopmarop. [IpoussoscTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU




19

20

21

22

23

VY CTpoicTBO U MPAKTUYECKOE
MIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTMYECKUE PUCKHU ITPU
MIPOU3BOJCTBE AIEKTPOIHEPIUHU.
KynbTypa ncnosib3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
JKU3HU

MexaHuueckne BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHUs U
JUIMHa BOJIHBL. 1lonepeunsie n
IIPOJIOJIBHBIE BOJIHBI

3Byk. CkopocTb 3ByKa. ' poMKOCTB
3ByKa. Bricota ToHa. TemOp 3ByKa
DNeKTPOMarHUTHbBIE BOJIHBI, UX
CBOMCTBA U cKOpocCTh. [Ikaa
3JIEKTPOMAarHUTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc324

bubmuorexa [JOK
https://m.edsoo.ru/ffOcca54

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHOAIIB paTHOCBA3U U
TeneBueHns. Pazsurue cpencrs
cBs3u. Paguonokanys

25

26

Kontponbnas padota «Konebanus
¥ BOJTHBD)

[IpssmonunenHoe
pacrpocTpaHEeHUE CBETA B
OAHOPOIHOM cpene. ToueuHslid
HMCTOYHUK cBeTa. JIyd cBera

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc6f8

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd350




27

28

29

OtpaxkeHue cBera. 3aKOHbI
oTpakeHus csera. [loctpoeHnue
n300pakeHMI B TUIOCKOM 3epKajie

IIpenomnenue ceeta. [TonHoe
BHYTpPEHHEE OTpa’KeHUE.
IIpenenpHbIi yrod MogIHOTro
BHYTPEHHETO OTPAXKEHUS

JlaboparopHuas pabota Ne5

<<I/13MepeHHe IIOKa3aTcJIa
MMPCJIIOMJICHUA CTCKIIA»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd4e0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd7f6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [loctpoenue nzodpaxenuit

B 1uH3€e. PopMyna TOHKOW JIMH3HIL.
YBenuueHue JIUH3bI

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

31

32

33

34

JlabopaTtopHnast pabota Ne6
«HccnenoBanue CBOMCTB
M300paXeHUH B TMH3aX»

Hucnepcus cera. CioxxHbIN
coctaB 6enoro cBera. L[Ber.
JlabopaTtopHnast pabota Ne7
«Habnronenue nucrnepcuu cBeTay
Wutepdepennus ceeta.
Judpakuus ceera.
JudpaxknuonHas pemeéTka

HOHCpC‘{HOCTB CBETOBBIX BOJIH.
Honﬂpmaun;{ CBCTa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced22

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTuyeckue npudopsl U
YCTPOMCTBA U YCIIOBHS UX
0e30MacHOro NPUMEHEHUs




['panutibl TpUMEHUMOCTH
KJIACCUYECKON MEXaHHUKHU.

bu6mmoreka [IOK

36
[TocTynartel cienuanbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTH
OTHOCUTETBHOCTh
37 OJIHOBPEMEHHOCTHU. 3aMeJICHUE bubmmorexa LIOK
ATOEP MR https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIICHHUE JITTUHBI
DHeprus U UMITYJIbC
18 peNSITUBUCTCKOM yacTulbl. CBs3b bubnuorexa [JOK
MaccChl C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKos
KonTtponbHas padora «OnTuka.
39 OCHOBBI crIelIMaTBHON TEOPUHU bubmmoreia LIOK
t P https://m.edsoo.ru/ff0cf6f0
OTHOCUTEIILHOCTH
40 ®otonbl. Dopmymna I1nanka. bubnuorexa [JOK
DHeprus U UMIyJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE BuG 10K
nonroTeKa
41 otoaddexra. O A.T.
porospexra. Omrret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl pororpdexra. YpaBHEeHHE
42 SﬁHMTegHa H(I;(b(bOToa(b(geKTa Bubmiorexa LIOK
a ) https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» gorosdexra
JaBnenue cBera. OnwiTer [1. H.
43 Jlebenera. Xumuueckoe JeiicTBHE bubmmoreia LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTponcTsa u
44 MIPAKTUYECKOE IPUMEHEHHUE:

dboTornemMeHT, GOTOATIUHK,




COJIHCYHas 6aTape;1, CBETOAHO[

Pemenue 3a1ay o reme

bubmuorexa [JOK

5 «2neMeHThl KBAaHTOBOM ONTHKN» https://m.edsoo.ru/ff0d0302
Mopnens atoma ToMcona. OnbIThI

46 Pesepdopna no paccestuuio o- bubnuoreka [IOK
yacrtull. [Inanerapnas mozaeinp https://m.edsoo.ru/ff0d091a
aroma

47 IToctynater bopa bubmmorera [JOK

https://m.edsoo.ru/ff0dOafa
H3nydenue u noriomeHne

43 (OTOHOB TpPH TEpPExX0/Ie aTOMa C bubnnorexa [JOK
OZTHOTO YPOBHS DHEPruu Ha https://m.edsoo.ru/ff0dOafa
Ipyroil. Buasl ciekTpoB
BouiHOBBIE CBOMCTBA YAaCTHII.

Bounbl ne bporis.
49 KopmyckynsipHO-BOITHOBOM bubmmorexa [TOK
https://m.edsoo.ru/ff0dOca8
nyanu3Mm. CrioHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 Omneiter Pesepdopaa mo bubnnoreka [JOK
OIPENEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIuoOaKTUBHOTO U3TyUEHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3iydeHus. BiausHue
pPaIuoaKTUBHOCTH Ha KUBHIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

52 W3otonsl. Anbga-pacnan. bubmmorexa [TOK

DONEKTPOHHBIM U TO3UTPOHHBIN

https://m.edsoo.ru/ff0d1162




53

54

55

56

Oera-pacnaj. ['amma-uznyuenue

DHeprus CBA3U HYKJIOHOB B SIIpE.
Snepubie peakuuu. AnepHblid
peaktop. [Ipobiemsr,
MEPCIIEKTUBBI, IKOJIOTUYECKUE
ACMEKTHI A/ICPHON IHEPTETUKHI

DJIeMEHTapHbIE YaCTHUIIBI.
OTtkpseITHE TO3UTPOHA. METO B
HAOJIO/ICHUS 1 PETUCTPAINH
31eMeHTapHbIX yactull. Kpyrmublii
cton «DyHIaMeHTalIbHbIE
B3aUMOJICCTBUS. ENMHCTBO
($U3NIECKOI KapTHHBI MUPAY»

Bun 3Bé3nHoro Heba. Co3Be3aus,
SIpPKUE 3BE3/1bI, IUNIAHETHI, UX
BuguMoe aBmkeHue. ConHeuHas
cucTreMa

Comniie. CojlHEUHAsT aKTHBHOCTb.
Hcrounuk sHeprun CosHLa U
3BE3]

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

57

58

3BE3bI, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI ITIaBHOU

noCICaA0BAaTCIbHOCTH. BHYTpeHHee

crpoenue 3B&31. CoBpeMeHHbIE

MMPEACTaBJICHUA O IPOUCXOKICHUN

u »Borronu CosTHIIa U 3BE3]T

Mineynsiii [1yre — Hama
I'amakTuka. IlomokeHue u
nemkenne Comnnna B ['anakTuke.




59

60

lNanaktuku. Y€pHbIEC ABIPHI B Sapax
TaJIaKTUK

Bcenennas. Pa3beranue rajgakTuk.
Teopust bosbiioro B3peIiBa.
PenukToBOC M3ITy4YeHHE.
MeraranakTuka

Hepemennsie npodiaembl
aCTPOHOMUH

61

62

63

64

65

KoHnTpomipHas padorta «DI1eMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

O6o6maromuit ypok. Poib ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COLIMAIbHOM 1
ITHYECKOH cepax NesTeTbHOCTH
YyeJgoBeKa

O6o6mmaromuii ypok. Pons 1 Mmecto
(GU3UKU ¥ aCTPOHOMUHM B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

O6o6maromuii ypok. Ponb
¢du3nveckoil Teopun B
(bopMHpOBaHUY MPEICTABICHU O
¢buznyecKoil kKapTuHe MUpa

Ob6o6maromuit ypok. Mecto
(Gu3nuUeCKOil KapTHUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUI O IPUPOJIE




66

67

68

Pe3epBHbIil ypok. MarHuTHOE
nosie. DJIEKTpOMarHuTHast
WHIYKIIHS

Pe3epBHblii ypok. OnTuka.
OCHOBBI CIEUATIBHON TEOpUH
OTHOCUTEJIbHOCTH

Pesepnbii ypok. KBanToBas

buznka. DIeMeHThl aCTPOHOMUU
1 acTpoHu3uKH

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

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68
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