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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3yJibTaTaM
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOUM MporpaMmsbl, mnpenctraBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUK TIpernoJiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeAMETHBIM pe3yJbTaTam
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOIMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM MpeaMeTraMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIETM U3YUYEHHUs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETO
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKU: JTUUHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pr3HKU Ha 0a30BOM YpPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yyeHHs..

®du3rka Kak Hayka O HauOoJjiee OOUMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpysxaromiem mupe. [IKoabHBIN Kypc GU3NKH — CHCTEeMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHWE U aKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4YEHUS HOBBIX MAaTe€pHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3ydenne ¢u3nKd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbI METOJI MO3HAHHUS NIPY BBIIIOJIHEHUH UMHU Y4E€OHBIX UCCIEI0BaHUM.

B ocHOBy kypca ¢u3WKu i ypOBHS CpeaHEro oOmmiero oOpa3oBaHUS
NOJIOKEH pAN UACH, KOTOpPblE MOXXHO paccMaTpHBaTh KakK MPUHLMIBL €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COACPKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHOMN (DU3UKH.

Hoes eenepanuzayuu. B CcOOTBETCTBUU ¢ HeW MaTepuan Kypca (GU3HKH
o0ObeaMHEH BOKpYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HayKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uKku ¢ pa3BUTHEM O0OIIecCTBa, a TakkKe C MHUPOBO33PEHUYECCKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYCHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX AKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYX IACHHS
npo6JieM palOHAIBHOTO IPUPOONOIb30BAHMS U SKOJIOTMUECKOM 0€30MacHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHUSX O MPHUPOAE, TpaHHUIAX
MPUMEHUMOCTH TEOpHil, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN TOJIX0 B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOphI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
MpakTUYECKUX padoT. BeiaeneHne B yka3aHHOM IepeyHe J1abopaTopHbIX pador,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYIIECTBIAETCS Yy4YaCTHUKaAMU
0o0pa30BaTeNpHOrO IMpoliecca HCXOAd U3 OCOOCHHOCTEH MJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dTomM obOecrmieumBaeTcs OBIAJICHHUE
OOy4YaroMMHUCS YMEHHUSIMU TPOBOAUTH KOCBEHHBIE M3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEH (M3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJIIIOTCS 33Ja4d C SIBHO
3aJlaHHOM (PU3UYECKOI MOJIEIIbIO, MO3BOJISIFOIINE TPUMEHSATh U3yUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO paslena Kypca, Tak M UHTETPUPYsS 3HAHUSA W3
pa3HbIX pasnenoB. [l KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKUX SBJICHHM U MPOILECCOB B OKPYXkKAIOUICH
XKU3HH, TpeOyrolue BbhIOOpa (U3MYECKON MOJENU HJiS CUTyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuambHO-
TEXHUYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3HUKK Ha ypOBHE CpeIHEro 00111ero o0pa3oBaHus TOJKEH U3Y4YaThCs B YCJIOBUSIX
peAMETHOr0 KaOuHeTa (U3HKU WIA B YCIOBUSX HHTETPUPOBAHHOTIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXouMoe J1abopaTopHoe O0OOpyJOBaHUE [Jid BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (U3NKE YICHHUECKHX MPAKTHUYECKUX padOT M JTEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyAoBaHHE (OpPMHUPYETCS B COOTBETCTBUM C
MPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICMOBAHMUS  M3Y4YaeMbIX  SBIEHHH ¥ MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHHI.

JlabopaTopHoe 00OpynOBaHME JII YUYEHHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTAa Ha JByX oOydJamomuxcs. TemMaTHuecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITH IMOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJIE TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMM LEJIIMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

o (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYYarOIIMXCS K HayIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEIUICKTyIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3y4CHHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUW OOBSCHATH SBICHUSA C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue npencTaBICHUNA O poNM (PUMKHU IS PA3BUTHUS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX 1enei 00ecreunBaeTCsl pelIeHneM CIEIyIOMMUX 3a7ad B

nporecce u3yueHus Kypca GU3NKN Ha ypPOBHE CPEHET0 0011Iero oopa3oBaHus:



e TmpuOOpeTEeHWEe  CHUCTEeMBI  3HaHMH 00  oO0mmx  (QU3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIIOYast MEXaHUKY,
MOJICKYJISIpHYIO0  (DUM3HKY, JJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHHUS (PU3WYECKUX SBICHUHW B TPUPOAEC U IS TPUHATHSA
IIPAKTUYECKUX PEIICHUM B IIOBCEAHEBHOM KU3HMU;

e OCBOGHHE CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHWMaHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS M MPOBEACHUS
bu3nyeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JI Pa3BUTUSI YMEHHH MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoAuTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pa3ngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrO
Mupa. Ponb 3KcnepuMeHTa W TEOPMU B MPOILECCE TMO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIIOTE3HI.
dusnvecKkue 3aKOHbl U T€OpPUHU. | paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto ¢u3uku B GOpPMUPOBAHUU COBPEMEHHON HAYYHON KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJloroBble W 1U(POBBIE HW3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMEIICHUs
MaTepUaibHOW TOYKU OT BPEMEHH.

CBoboaHOe nageHne. Y CKOpeHHe CBOOOIHOTO IMaICHUSI.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWEe  MaTrepualibHOM TOYKHA 1O
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTenbHOE YCKOPEHKE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WLIKOCTPALUMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanne NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagienue cKopocTy pu ABUKEHUH 1O OKPYKHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEIAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbld  3akoH  HproToHA.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUJI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumima TsoxectH. llepBas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, ckoiabxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepum.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHlL.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomul

N3yuenue aBmxeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX AehOopMaIIHH.

HNccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus ¢ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cullbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennumaneHas SHEprusl. [TorenmmanbHas SHEPTUs YIpyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckre yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoq MOTEHIIMATEHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJNIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosekyasipHas pu3uka U TEPMOJUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojeneil. Macca u
pa3mepsbl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUH HACaNbHOTO ra3za. AOCOJIOTHas TeMmmepaTypa Kak Mepa
CpeIHEll KWHETUYECKOM SHEpruu TEIUIOBOro JBMKEHHMs dactul] rasa. [llkana
temneparyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe NpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnpIThl 10 MU PYy3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABICHUS ra3a Ha CTEHKH COCy/Ia.

OnbITel, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUN
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonuHamuueckass cucrema. BHYTpeHHsASI 3HEpPrusi TEPMOIUMHAMHYECKOU
CUCTEMBI U cTIOcOo0bI €€ n3meHeHus. KonmnuecTBo TermioTel U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  ra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMHKH K u3ompoieccam. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MmpoiieccoB B MpUpPO/IE.

TeruioBpie  mammHbl.  [IpUHOUNBI ~ JEWCTBHS — TEIUIOBBIX — MAIIKH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBHIX MamuHax. KolapuiueHT moie3Horo
nevctBus TemwtoBoi mamuHbl. [{ukn KapHo m ero ko3¢ @duimeHT Mmojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyecknue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEH HSHEpPruy Teja MpU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3JyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

M3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) Tela MpH TeIuionepeaaye.

OnpiT MO anuabaTHOMY pAacCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamnivie cocmoanus éeuyecmea. Pazoevie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaibl. [lnaBienue u
KpUcTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHUE TEMI0BOTO OaiaHca.

TexHuyeckne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYYEHUS COBPEMEHHBIX MaTEpUaJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenne HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRa.

JleMoHCTpauust KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJEKTpUYecKWil 3apsn. JlBa BHIOA 3IEKTPUYECKUX
3apsAn0B. IIpOBOOHMKH, IUAJIEKTPUKUM M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3E€KTPUUYECKUN 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3yeKTpuueckoro mnojs. [IpuHuun



CYIEPIIO3ULIAN BJICKTPUUECKUX MOJIeH. JIMHUM HanpspKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmuman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JvsnexkTpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckne yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnaparT, CTpyHHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

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

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AECIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MAapPALICIIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

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

DJIEKTPOJBUKYIIAsi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akoH Oma 114 OJTHOM (3aMKHYTO#) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHuUE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TomynmpoBOJHUKH. CobOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
nmoJIynpoBogHUKOB. CBoOMCTBa p—n-niepexoa. [lomympoBoIHUKOBBIE TTPUOOPHI.

DNeKTpUYeCKUuid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [Inazma.

TexHHu4ecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN U0/,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIIN TNOI, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUIlbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KoOpoTkoe 3aMbIkaHuE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa U NPOBOJAUMOCTb BO3IyXA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomol

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexTpoiusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 Kjacce ocylIecTBISETCS C
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qunueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILIONEPENAaUYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOHHA, OBITOBOW XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYHHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locrossHHBIE ~ MarHuThl.  B3auMoaeuCTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM WHAYKUOMH. [IpyHIMO cyneprno3unuu
MAarHuTHBIX MOJIeH. JINHUM MarHUTHOM WHAYKUMH. KapTWHAa JNUMHWNA MarHUTHOM
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUH WHIYKUUH
MAarHuTHOIO TIOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoaercTBue NpoBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib U HalpaBlieHHE. J[BUXKEHNE 3apsSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IIOTOK BEKkTOpa MarHUTHOMN
WHIOYKIUU. OJIEKTPOJABMXKYILAsl CUJa HWHIAYKIUU. 3aKOH JJEKTPOMATHUTHOU
nHaykunu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. OJIEKTPOJBIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpaBuno Jlenua.

NHAyKTUBHOCTh.  SIBIIEGHHME CaMOMHIYKUMHU. OJEKTPOABIKYLIAs cuja
CaMOWHYKIINH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpoOHCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHbBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN DJIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmoeiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKINH.

[Tpasuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIECH CHIIBI MHIYKIHU OT CKOPOCTU WU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NeWCTBHS MOCTOSSHHOTO MarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MH]TyKLIHH.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenprHast  cucrtema. CBoOOAHBIE  MEXAaHMYECKHE  KOJe€OaHMU.
["apmonnyeckue konebanus. [lepuon, wacrora, amrmumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTM4eCKUil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHBIMU  KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanusi. Pezonanc. BeIHYX/I€HHBIE 3JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
HSHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOMU3BOJCTBE eKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoieOaTenbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halmnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mocienoBaTEIbHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl Ipy3a.

HccnenoBaHnue IMEPEMEHHOTO TOKa B LENM U3 IOCJIEN0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNurtepdepenius u nudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXK€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBHIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEeKTPOMarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHUYecKue YCTpONCTBa M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIUIIMHE, paaap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U MPOOJIBHBIX BOJIH.

KoneOb:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmnronenue orpaxkeHus: U NpeJOMIICHUS. MEXaHUYECKUX BOJIH.

Hab6monenue unrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOW KoJeOaHuH.



HUccnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpaXEHHUe,
MIpeIOMJICHUE, TOSpU3ans, TudpaKius, UHTephepeHITHS.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0OpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbll Yroa MOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

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

ColOuparome u pacceuBaromie JuH3bl. ToHkas JuH3a. DOKyCcHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bl. [locTpoeHnue uzoOpaxkeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuTtepdepenuns cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIOBUE HaOIIOCHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMoNMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M TMPETOMIICHHUE CBETa.
OnTuyeckue mpruodOpHI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOA.

UccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKomna.

Hab6mronerune natepdepeHIny CBETA.

HaGmronenune nudpakinu ceera.

HabGmnronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOIILI0 MPU3MBI.

[TomydyeHune ciexkTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEHIETKH.

Habnronenue noyisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepeHne rnokasaTessi peJoMIIEHHs CTEKIIA.
HccnenoBanre cBOMCTB M300paKEHUI B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IIPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMILYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpruu (OTOHA C €TI0 YACTOTOM. JHEPTHUS
U UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorpdexra. YpaBuenue OunmTeitHa st hotoddpdexra. «KpacHas rpanuiiay
dboToaddexra.

JaBnenne cBera. OnbiThl I1. H. Jlebenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue YyCTpOICTBA M MPAKTHUECKOE IPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor¢d(dHeKT Ha yCTaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Lmanerapnas moxpens aroma. Ilocrymarel bopa. M3nydenune wu moriounieHue
(GOTOHOB TpU MEepexojie aToMa C OJHOTO YPOBHS DSHEPrHMHM Ha Jpyroi. Bumsr
criekTpoB. CIEKTp YpOBHEU SHEPruu aToMa BOJI0OPO/Ia.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHo-BOIHOBOM
JyaJn3M.

CHOHTAaHHOE U BBIHYK/ICHHOE U3JIyYCHHUE.

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



Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGmronenue mmHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie padbomul
HaOnronenue TMHEHYaTOro CeKkTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocTasa
paaroakTUBHOTO u3iydyeHus. CBoiicTBa anbda-, Oera-, ramMma-u3ITy4eHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmoHHass monens siapa [eiizenbepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sAjipe. Saepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHIEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTUUECKUE ACTIEKTHI SIAEPHON YJHEPTETUKHU.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOIOIEHUS! M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIe B3auMOJIeicTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpouCTBa U IPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
BuiibcoHa, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmusvie padbomul
HccnenoBanrie TpEKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U ACTPOPU3NKH

Otanbl pa3BUTHs acTpoHoMmuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3BénHoro nHebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBH>KCHUE.

ConuHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHIA W 3BE3.
3BE3AbI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpamMma «CIEKTpaJbHBIM KiIacc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHEEe CTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmkTOBOE N3ITydEeHHE.

MacirabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUH JJIsI OTPENIeNICHUs] TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeunoro IlyTu.

Oo0o0maroee MOBTOPEHUE

Ponr ¢u3uku u acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NesaTeTbHOCTH YEIOBEKa, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTHHE MHPA, POJIb PU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHUpa, MECTO
($bu3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCyIiecTBIsIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (pakT, TUMOTe3a, (pu3uyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: pelleHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKH TOJ00US TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonoeus: snextpuueckue SBICHUS B KUBOW MNpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM IMPUPOJIE, ONITUYECKUE ABJIEHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAS] CTPYKTypa TBEPABIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMETKH, CHEKTPaTbHBINA
aHau3.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX DY/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpENady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM anmapar, BOJOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU A

OcBoenne yudeOHOro mnpenmera «®Pu3nkKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJDKHO OOECICUHUTH JOCTIKEHHUE CIICIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHs yueOHOro npenMera «Dusmka» T0JKHbBL
OTpakaTb TOTOBHOCTb M CIHOCOOHOCTh OOYyYalolUMXCsl PYyKOBOJICTBOBATHCS
Cc()OPMUPOBAHHON BHYTpEHHEH TMO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTAalUM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOLIUX
TPaJAMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, paCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTH B MPOLIECCE pean3alii OCHOBHBIX HANpaBICHUN
BOCIIUTATENIBHOUN ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh I'PAKIAHCKON MO3ULKUN 00YYaIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIbHOCTh B MHTEpEcax Ipa)kIaHCKOTro
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICNCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOU EATEIBHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCHICKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CHOCOOHOCTh OIIEHHMBAaTh CUTYyallMI0 W MPUHUMATh OCO3HAHHBIC PEIEHUs,
OPUEHTHUPYSCh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyuiero pusnveckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pPa3Nu4HbIM cdepaM MpodhecCHnoHATIbHON NesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil nmpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3HUKM HA TPOTSKEHUN BCEU KU3HH;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

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

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIIECCE
U3ydeHus  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbLHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOATENFHO  (QOpMyJNIHMpOBaTH W aKTyaJlIM3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JeATeIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTHM M NPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM JEATEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCIOBHUSIX  PEAITBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/IEHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle uccienoBarejbcKye 1eMCTBUSA:
BJIQJIETh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIAJICTh HaBBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJIOB pelieHusl 3amad (U3MYECKOTO CONEpIKaHMs, MPUMEHEHUIO Pa3IMIHBIX
METOJIOB IMO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEOOPa3OBaHUI0O W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJlM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Yy €€ PpEIICHHsS, HaXOJWUTh apryMEHTHI JJIs JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHHUH, 3a/1aBaTh ITapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTUYECKHA OICHUBATH UX IOCTOBEPHOCTDH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIlsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCUTh 3HAaHUA 10 (U3NKE B MPAKTHUECKYIO 00JIacTh
JKM3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTek;

BBIJIBUTATh HOBBIC HJICH, PEIaraTh OpUTHHATIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora c nunpopmanmueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUU (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIIATh ITOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIB30BaTh  CPEJACTBA  WHMOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHH3aIlMOHHBIX
3a7lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHCHBI, PECypcocOepeKCHHUsS, TPABOBBIX H  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (DM3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4€TOM Ha3HAYCHUST HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONITUMAIBLHYIO
dbopMy npencTaBiICHUS U BU3yaIu3aliu.

KoMMyHuKaTHBHBIE YHHBepPcaibHbIe yueOHbIe 1elCTBUS:
OCYILIECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU AESATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMUMATh M HCIOJIb30BATh MPEUMYIECTBA KOMAHJAHOW WM WHIWBUIYAIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éTOoM 0OLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHCTBUSA MO €€ JOCTHMKEHMIO: COCTAaBJIATh IUIAH JECUCTBHM,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKThI, OIEHUBAThb HAEH C TO3UIMH HOBH3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJIATh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISTh MO3HABATENIbHYIO NIESATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKON PabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B NIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJeTh HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHHUA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3YyJbTAaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
pELIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPU aHAINU3E pe3yJIhTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTHKEHUS JTMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOyYarOUTUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOJIar afO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(hepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMECHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCA K
AMOITMOHAJILHBIM U3MEHECHHAM U MIPOSBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LU U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

OMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh IMTOHUMATh SMOIIMOHAIIBHOE COCTOSHUE
JIPYTHUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWHW OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

MNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YyYarOIIMXCS YMEHHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUaAJIbHAs CUCTEMa OTCYETA, a0COJIIOTHO TBEPIOE TENO,
UJCAIBHBIN a3, MOJEIN CTPOCHMS Ia30B, KUIAKOCTEH U TBEPIBIX TeJ, TOYECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PeIIeHUU PU3NIECKUX 3a/1ay;

pacno3HaBaTh (PU3NUYECKUE SBICHUS (TPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KMHETUYECKONM TEOPUU CTPOCHMS BELIECTBA U



IEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PAaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHUE, CBOOOJHOE TajeHre TeJ, IBMKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3auMoieicTBUe Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tell IPU HArPEeBaHUM (OXJIAXKEHUH ), TETIOBOE
paBHOBEcHE, WCIApeHUE, KOHACHCAIMs, IMJIaBJIEHUE, KPUCTAJUIM3alus, KUIICHHE,
BJIQYKHOCTH BO3/yXa, MTOBBIIICHHE JTABJICHHS Ta3a MPU €ro HAarPEBaHUU B 3aKPHITOM
COCyZe, CBSI3b MEXKIy IapaMeTpaMd COCTOSHUS Ta3a B  HM30MPOIeCccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/I0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (DU3MUYECKUE BEITUYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYeCKas DHEPTrus, MOTCHIMAIBbHAS DHEPIrHs, MEXaHHYeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh;, NPH ONUCAHWW TPABHWIHBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU
BEITMIMHAMU;

ONHMCHIBATh W3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCIIONIB3ysl (DM3UYECKHE BEIMYWHBL: JaBJICHUE Tasza, TEMIeparypa, CpeaHss
KMHETHYECKasi SHEPTHsl XaOTHUECKOTO JBUKEHUS MOJICKYJI, CpEIHEKBaApaTUIHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padbora rasa,
KOA((PUIIMEHT TMONE3HOTO JMCUCTBHS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBAaTh (DU3MYECKUH CMBICT HMCIOJB3YEMBIX BEIMYWH, WX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJbl, CBA3BIBAIONIUE JIAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUUMHAM;

OIMKCHIBATh U3YUYCHHBIE IICKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHHsI (TTPOIIECCHI), UCTIONB3YsS (PU3NUYECKHE BEIMYUHBI: DJICKTPUICCKUN 3apsij,
AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, MMOTEHITHAN, Pa3HOCTh MMOTEHITNATIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIOJIb3yEMBIX
BEITMYMH, WX OOO3HAUYCHUS] W EIUHUIIBI; yKa3blBaTh (POPMYJIBI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEJTUYMHY C APYTHMH BEITHYNHAMH,

aHAM3UPOBaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIONB3YS (PU3HUCCKHEC
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHUYECKOW DHEPrHH, 3aKOH COXPaHEHUS HMITYJIbCa,
OPUHITUN CYTEPIIO3UIIMKA CHJI, TPUHIIAIT PABHOMPABUS WHEPIUATBHBIX CHUCTEM
oTcuéTa, MOJICKYISIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBAa, Ta30BBIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON 3HEPIUM TEIUIOBOTO JABUKEHUS MOJIEKYJI C
a0COIOTHON TeMIlepaTypoH, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AEKTPUUECKOTO 3apsifa, 3akoH KyioHa, TpW 3TOM pa3idyaTh CIOBECHYIO
(bOpMYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUA UX OE30MACHOTO MCIIOIb30BAHHS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmynupoBath MpoOJieMy/3amady ¥ TUIOTE3y Y4YeOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHHUS, MPOBOIUTH OMBIT H
(bopMyIMpOBATH BHIBO/IBI,

OCYUIECTBJISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUN;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh PE3yIbTAThl IMOJYYECHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJIE Ta0nHIl ¥ TpadUKOB, AETaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEIOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyT0BaHUS;

pemarb pacy€THhlE 3a7auyd C SIBHO 3aJaHHON (PU3HYECKOW MOJEINbIO,
UCTIONB3YS (PU3MUecKre 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCIOBUSA 3a/1a4U
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHus, MPOBOAUTH PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIYYeHHOTO 3HAYCHHS (PU3UYECKOUN BEIIMYUHBI,

pelaTh KaueCTBEHHBIC 33/1a4i: BHICTPAWBATh JOTHYECKH HEMPOTUBOPEUUBYIO
[ENOYKY PACCYXJCHUU C OMOpON Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIMICHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WHGOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINN
U TIPEJICTABJICHUS YYEOHOW U HAy4YHO-MOMYJIAPHON MHGOpPMALIMH, MOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyI0 HHPOPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH CPEaE;



paboTaTh B TpYyIIE C BBHIMOJHEHWEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO paCHpeneisiTh OOS3aHHOCTH U
TJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, a/ICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTPUBAEMOM IPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mnpeameTHbIE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUIAIONITUXCSI YMECHUIN:

JEMOHCTPUPOBATh HA TMpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAay4YyHON KAapTUHBI MHpAa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTHU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3HYecKoi KapTUHBI MUPA,

YUYUTBIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
TOYEUYHBIN AJICKTPUICCKUIN 3apsi, JTyd CBETa, TOUCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH PEHICHUH (PU3NYECKUX
3ajay;

pacro3HaBaTh (PU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJICKTPUUYECKAS TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aWMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHAas WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMATrHUTHBIE KOJeOaHUs W
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPaKEHHUE, IPEIOMIICHHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE TaBICHHES, BOSHUKHOBCHUE
JUHENYaTOro CHIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYCCTBEHHAas
PaMOaKTUBHOCTH;

ONKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJEKTPUUYCCKHUE, MArHHUTHBIC,
ONTHYECKHE,  DJIEKTPUUYECKYI0  TMPOBOAMMOCTH  Pa3IMYHBIX  Ccped) H|
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTIONB3YS (DU3UUYECKHUE BEITHYMHBIL:
IEKTPUUECKUI 3apsil, CWJa TOKa, JJICKTPUUECKOE HAMPSIKEHHE, DIICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIDKYIAs CHJIa, padoTa TOKa,
WHIYKIUS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHIia, WHIYKTUBHOCTH
KaTYIIKA, SHEPTUS JJCKTPUUCCKOTO M MArHUTHOTO ITOJICH, TIEPHOJ M YacToTa
KojeOaHnii B KoyieOaTeTbHOM KOHTYpE, 3apsij W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU OINHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MYECKHMA
CMBIC]I HCIIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs U EAUHMIIBI, YKa3bIBaTh
GbopMymbl, CBSA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEITUIMHAMU;

OMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS ¥ TMPOIECCHI, HCIOJIB3YS
bu3nueckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, IEPHUOJI TIOJTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU OMUCAHWW TPABUIBLHO TPAKTOBATh (PU3MUECKHH CMBICI
UCIIOJB3YEMbIX BEIMYUH, UX OO0O3HAYCHUS M EIUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYI0 (U3MYECKYIO0 BEIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETMYNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEI0BATENHLHOTO U MapajieIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHUE ODiHIITeHHa i doTorddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYyJIbCA, 3aKOH COXPaHECHUSA
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4HCIa, MOCTyJathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM paslinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE BBIpAKEHHWE W YyCJIOBUS (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HAMIPABIICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMriepa u cuibl JlopeHna;

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

BBITIOJTHATh DKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NYECKUX SIBJICHUN WU
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmyHpoBaTh TpobiieMy/3aady M THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIHUpPOBATH BHIBOIBI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYWH C HCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTH (DPU3UUYECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

COOMI0IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB M J1A0OPATOPHOIO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITOJIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a9n
BEIOWPATh (PU3UYECKYIO MOJECINb, BBIACHITh (PU3UUECKHE BEIMUMHBI U (POPMYIIHI,



HEOOXOJMMBbIE ISl €€ peIlleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATBbHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUUBYIO
LENOYKY pacCyX JCHUH C ONOpOH Ha H3YUYCHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U
(duznueckue sSBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4eOHOW U HAy4YHO-TIOMYJISIpHON MH(pOpMAlUK, MOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALIUIO;

OOBSCHATh NPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUA WX O€30MacCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIAJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30NacCHOCTH MpU OOpallleHuu ¢ MpUOOpaMy U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOI0
MOBEJICHUA B OKPYKAKOIIEH Cpee;

paboTaTh B TpyHIe C BBHIMOJIHEHHEM pPA3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPAMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJeKBaTHO OLIEHUBATH
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM ungpoBbie
Ne o/ P Kontpoabnbsie IIpakTHueckue (pp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DUBUKA U METOAbI HAYYHOTI'O ITIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3KKa ¥ METOIbl HAYYHOT'O IIO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamika 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ 74 1bf72
Hroro nio pazgeny 18
Pazpnen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubmuorexa [JOK
’ TEOpHHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK

@dazoBbIE IEPEXOABI

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




Uroro no pazgeny

24

Paznen 4. JIEKTPOJANHAMUKA

4.1 DNIeKTpOCTaTUKA 10 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jie/ioB U TeM undposbie
Ne i/m P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nosne. IeKTpoOMarHuTHast 11 1 3 bubnnoreka [JOK
) UHIYKIAS https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHU4eCKHE U JIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
’ KoJieOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHn4YecKue U AJIEKTPOMarHUTHBIC 5 | bubnnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 10 3
3 Onika https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH

31 OCHOBBI crIEIIMAIBHOM TEOPUHU 4 | bubnnorexa [JOK
' OTHOCHUTEIILHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Paznen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
IICMEHTEL KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnuorexa [IOK




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

4.3

ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Pa3pesa 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazgen 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngi;;fg;gg};mlcgk
Hroro no pazneny 4
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3yyeHusi odOpa3oBaTe/IbHbIE

padoThbI padoThI
pecypchl
®du3nka — Hayka 0 IPUPOJE.
Y PP bu6mmoreka [IOK
1 Hayunble MeTOAbI TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Pousb 1 MecTo ¢uzuku B

) (hOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4HOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIEH
MexaHn4eckoe JBHKEHUE.

3 OTHOCHTEILHOCTh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPAMOJIMHEWHOE 1 bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBobomHOe majieHue. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBr>keHre MaTepraIbHON TOYKH IO 1 bubmmorexa [TOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun oTHOcUTENBHOCTH [ anues. 1 bubnmoreka [JOK




HMuepunanpHbple CUCTEMBI OTCYETA.
IIepssiit 3akoH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffO0c3be8

9 cynepno3uuu cui. Bropoii 3akon bubmmorexa [IOK
. https://m.edsoo.ru/ffO0c3be8
HproToHa 111 MaTepuabHOW TOUKU

10 Tperuii 3akoH HeroToHa 114 bubmumoreka [IOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpHOTO TsroreHus. Cuia

11 TSDKECTHU. HeII))Bas[ KOCMUYecKas bubmmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnuoreka [IOK
Tea https://m.edsoo.ru/ff0c3el8
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuiia ZngOTI/IBJIeI({bI/I(l:I pu ,E[BI/I)I:(CHI/II/I bubmorexa LHOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIDKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnuotexa [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBeCHsI TBEPJIOTO Tea
HNMnynbec MaTepuanbHOW TOYKH,

15 CHUCTEMBI MaTePHUAIIbHBIX TOYEK. bubnnoreka [JOK
Hmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ffO0c43d6
UMITyJIbCa. PeakTUBHOE JIBIJKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast 3HEprus MaTepuaibHON bubnmoreka [JOK
Touku. Teopema 06 n3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU

17 [TorennmanesHas 3HEPrUsL. bu6mmoreka [JOK




18

[TorenuuanbHas 3HEPTUS YIPYTO
1e(OpPMHUPOBAHHON MPY>KUHBI.
[TorennmansHas SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMITH

[ToTeHMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBs3b pabOThHI
HEIMOTCHIINAJIBHBIX CHUJI C UBMCHCHUEM
MeXaHH4YeCKOU OHEPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPTUU

https://m.edsoo.ru/ff0c461a

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

19

JlaGopaTtopHnas pabota
«HMccnenoBanue cBsi3U pabOThI CUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO KI'yTa»

20

21

22

KonTponbHast pabota mo Teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHUS B MEXAHUKE»

OCHOBHBIE TIOJI0KEHUS MOJIEKYJIISIPHO-
KHHETH4YeCcKo! Teopun. bpoyHoBckoe
nswxenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEI

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TennoBoe paBHOBecue. TeMmmepaTtypa
u e€ u3mepenue. lllkana remneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa
26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JBUKECHHSI MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota
73 «HccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMH COCTOSHUS
pa3pexKEHHOT0 ra3ay
79 H3onponecchl B ACATBHOM ra3e U X bubnnorexa [JOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHEeprus
TEPMOJNHAMHYECKON CUCTEMBI U
30 criocoObI e€ n3meHnenusi. Konmnuecto bubnuotexa [JOK
TEIUI0THI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OJTHOATOMHOI'O HJI€AIBHOTO
rasa
31 Bunae! rennonepenaun bubmmorera [TOK
https://m.edsoo.ru/ff0c5c¢36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonugecTBo TemoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHbIN Mpolece
3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuoreka [IOK
NIPUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTs poIeccoB B bubnmoreka [JOK




npupone. Bropoii 3akon
TEPMOJIMHAMUKH

[Tpuniun nevicteust u KII/ TenmoBoi

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MallUHbI https://m.edsoo.ru/ff0c600a

36 Huxin Kapno u ero KIIJ{

37 DKoJOoru4ecKue npooIeMbl
TEIJIO3HEPTreTUKH

18 O6o6mmarmuil ypok «MoteKkyspHas bubmmoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTtponpsHast pabora o Teme

39 «Monexynsipaas ¢puznuka. OCHOBBI bubmmorexa LHOK

yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKID)

40 [TapooOpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenue u kunenne https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS

41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [OK

Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue u

42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuotexa [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHbIE MaTepPHUAIIbI
[InaBneHue M KpUCTAIITA3AITHSI.

bubmuorexa [JOK
43 VYV nenpHas TEII0TA MJIABICHHUS.
https://m.edsoo.ru/ff0c6708
CyOnumarnus
b K

44 YpaBHEHHE TEIUTOBOTO OaslaHca nomorexa 110

https://m.edsoo.ru/ff0c6820

45 DneKTpu3anus Tei. DIEKTPUISCKUN bubnmoreka [JOK

3apsa. J{Ba BUIa SEKTPUYECKHUX

https://m.edsoo.ru/ffO0c6bcc




3apsga10B

IIpoBOIHHKH, TUATIEKTPUKH U

46 MOJIYIIPOBOJHUKHU. 3aKOH COXPaHEHUSI buGnnorexa LIOK
yup ’ P https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsijia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHBIN 3I€KTPUIESCKUHA Eubmorexa ITOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTB 2EKTPUYECKOTO
43 nons. [IpuHumn cynepno3uuuu bubnunoreka [JOK
ANEKTPUYECKHUX ToneH. JInnnn https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
' ’ https://m.edsoo.ru/ff0c6f00
[IOTEHIAAIIOB
I[IpOBOMHUKY U JUDJIEKTPUKH B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubmmorera [TOK
P ‘ hitps://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoéMkocTh. Konnencato
p A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOTO
52 KOHIEHcaTopa. DHEPTHUA 3apsKEHHOTO bubmmorera [TOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlaGopaTtopHast pabota "H3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[TpuHIUMIT NENCTBUSA U TPUMEHEHNE
54 KOHJIEHCATOPOB, KOMMUPOBATHHOTO

amnmapara, CTpyMHOr0o IpHHTEpa.
DIeKTpOoCTaTUYECKas 3allHTa.




55

56

57

3a3emileHue AIEeKTPOpruOOpPOB

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyniectBoBaHus. [IoCTOSHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma ist
y4acTKa Ienu

[TocnenoBarenvHOE, MapaiesbHOE,
CMEIIaHHOE COSANHECHHE
npoBoaHUKOB. JlaboparopHas pabota
«/3yueHue cMemaHHOro COeIMHEHUs
PE3UCTOPOBY

PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyins-Jlenua

bu6mmoreka [IOK

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

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

58

3axoH OMa a1 OJIHOM (3aMKHYTOI)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJIC ucTouHrKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHHUS

bu6mmoreka [IOK

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

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/ISI METAJIJIOB OT
Temmeparypbl. CBEpXIPOBOANMOCTh

60

61

DIIEKTPUYECKHI TOK B BaKyyMe.
CBolICTBA JJIEKTPOHHBIX ITYYKOB

[TomynpoBoAHUKH, NX COOCTBEHHAs U
IpUMecHas MpoBoAUMOCTh. CBOMCTBA
p—n-niepexoza. IlomynpoBogHuKoBbIE
npuOopbI

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




DJIEKTPUUYECKUI TOK B paCTBOpax U

2 paciuiaBax dJEKTPOJIMTOB. | bubnuoreka [IOK
DIIEKTPOIUTHYECKAsT JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoaun3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeNIbHBIN U | bubmuorexa [JOK
HECAMOCTOSTENBHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKkTpruuecKue Mpruodopsl U

64 YCTPOWCTBA U UX MPAKTUYECKOE 1 bubnnoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6006marmui ypok 1 bubnuorexa [JOK
«DJIEKTPOAMHAMHUKA» https://m.edsoo.ru/ffOc88be
KonTponbHas pabora no teme
«Inextpoctaruka. [TocTOSHHBIN

66 anekTpuieckuit Tok. Toku B | bubnuotexa [JOK
pa3n4HbIX cpeaax» /Beepoccuiickas https://m.edsoo.ru/ffOc8a8a
poBepoYHas paboTa mpu MPOBEICHUN
Ha OyMa)>KHOM HOCHUTEJe

67 PesepBHbIil ypok. KoHTponapHas | bubnnorexka [JOK
pabota o Teme "DIeKTpoAHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O600mmaromui ypok 1 bubmuorexa [IOK
o TeMam 10 kitacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
]
‘:;n Tema ypoka Beero Kourposbnbie IIpakTHyeckue f/llj;:eﬂl/lﬂ :)I;l;)l;l;zizlfenbnme
padoThI padoThbI pecypenr
[TocTostHHBIE MATHUTHI U X

| B3auMoJielcTBHE. MarHuTHOE 110JI¢. | bubnunoreka LIOK
Bekrop maruutHOM MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIMU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OmnbIT DpcTeaa. | bubmmoreka [JOK
B3aumopeiicTBue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas pabota «3yuenue | | bubnmnorexa [JOK
MAarHUTHOTO NOJIS KaTyIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO ITOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue neMCTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBMEe MarHUTHOTO ITOJIS Ha

5 JBUKYLIYIOCS 3apsyKEHHYIO YacTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAyKus. [ToTok

6 BeKTOpa MarHuTHOM unaykiuu. I1C 1
WHIYKIIUA. 3aKOH AJIEKTPOMArHUTHOM




nHaykunu dapaaes

Jlaboparopnas pabota
«HccnenoBanue sBICHUS
AIIEKTPOMATHUTHOM UHTYKIIAH»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NupykTuBHOCTS. SIBIEHUE
camonnaykiuu. 31C caMOMHIYKIIUH.
DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHuueckue ycTpomucTBa U ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs NIeYb

10

11

12

13

14

Oo6o06maromuii ypok «MarautHoe
I10JI€C. QHGKTPOMaFHI/ITHaﬂ UHAYKOUS»

KonTponbHas pabota mo Teme
«MarauTtHoe 1oJIe.
SHGKTpOMaFHI/ITHaH I/IHI[}IKIII/IH»

CB00O/1HBIE MEXaHUUECKUE
Kosebanus. ['apmMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHH.
[IpeBpamenue saepruu
JlaGopatopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojeOaHuii rpy3a Ha
HUTH OT JUITMHBI HUTU ¥ MAcChl Ipy3a»

Koneb6arenbublit koHTYp. CBOOOAHBIE

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cad58

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcaf06

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

ANEKTPOMAarHuTHbIE KojeOaHus B
UeaIbHOM K0Jie0aTeTbHOM KOHTYpE.
AHasiorust M1y MEXaHU4eCKUMHU U
ANEKTPOMArHUTHBIMH KOJIEOaHUSIMU

®opmyna Tomcona. 3akoH
COXPaHEHHUS YHEPTUU B UJICATBHOM
KoJieOaTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxXaroIux
KosieOaHusX. BbIHy X IeHHbBIE
MeXaHUYECKHE Koebanus. Pe3onanc.
BbIHY X IeHHBIE 3JICKTPOMarHUTHBIC
Kosae0anus

[lepemennsbiii Tok. CUHYCOMAATBHBIN
MepeMeHHbIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTY/IHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoacrtso,
nepeaaya v norpedieHue
JIEKTPUYECKON SHEPTUU

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bubnuoreka [IOK
https://m.edsoo.ru/ff0cbd34

19

Y CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMEeHHOro ToKa,
JIMHUU 3JIEKTpoIepesayd

bu6mmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE IJEKTPOIHEPTHH.
KynsTypa ucnonb3oBanus
JIEKTPOIHEPTHH B IIOBCEAHEBHOM
KU3HU




MexaHHYeCKUe BOJIHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmmoreka [IOK

21 pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U TPOOJILHBIE BOJIHBI
” 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTh bubnmnoreka HOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHuTHbIE BOJIHBI, UX
23 cBOMcTBa U ckopocTh. [llkana bubmmorexa [IOK
https://m.edsoo.ru/ffOccfeQ
3JI€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Burue cpeacts
cBA3u. Paguonokanus
)5 KonTponbnas padota «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpssMonuHENHOE pacpoCTpaHEeHne
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
ToueyHslii HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ffO0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoeHue bubamorexa LOK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHH B IIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
73 BHyTpeHHee oTpaxeHnue. [IpenenbHbli bu6muoreka [JOK
YI'OJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
79 JlabopaTtopHas pabota «M3mepenne bubnmnoreka [JOK
IoKasaTeJis PEJTOMIIEHUS CTEKIIA» https://m.edsoo.ru/ffO0cd67a
30 Jlunzel. [loctpoenne n3o0paxeHuii B bubnmnorexa [JOK




nuH3e. Popmylia TOHKOM JIMH3HI.
VYBenu4ueHue JTuH3bI

JlaGopaTopHas pabota

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanne cCBOMCTB
M300paXeHUI B TMH3AX)
Hucnepcus ceera. CIoXHBIA COCTaB
1 6enoro ceera. Ler. JlaboparopHas
pabora «HabmroaeHue nucrnepcun
CBETa»
13 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonsapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOPHI U yCTPOCTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH
36 KJIAaCCUYECKOM MexaHuKH. [TocTynarsl bubmuorexa [IOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIBHOCTH
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
bu6nmorexa LIOK
37 3ameJieHre BpeMEHH B COKpaIlleHNe
https://m.edsoo.ru/ffOcfad4?2
JUTHHBI
DHeprus U UMIYJIbC PETSITHBUCTCKOM
38 yacTullbl. CBSI3b MacChl C SHEPTUEN U bubmorexa HOK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS TIOKOS
Konrponsnas padora «OnTHKa.
. bubnuotexa [JOK
39 OcHOBBI CIELIMATIBHON TEOpUN

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6£0




®otonsl. Dopmyina I[lnanka. Dueprus

bu6nmoreka [IOK

40
¥ UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAaHNE BuG 10K
OTEKa
41 dhoTtoaddekra. OnbiTh A. T HOIHOT
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekTa. YpaBHEHUE
. (\? o P bubnunoreka LIOK
42 Ouinmreitna s Gorodddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuma» ¢portodaddekxra
JlaBnenne cBera. Onbitel I1. H.
. bubnuoreka [IOK
43 JleOeneBa. XuMuueckoe ACHCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
Texunuyeckue ycTpoiicTBa u
MPAKTUYECKOE TPUMEHEHHUE:
44
¢dorosnemeHnT, GpoToaaTUHK,
CoJIHEUHasl ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme « 3J€MEHTHI bubnuoreka [{OK
KBAHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna o paccesHuro o-4actu brbmmorexa [IOK
POOpA p 1 https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bu6mmoreka IIOK
47 Iloctynater bopa
y p https://m.edsoo.ru/ff0dOafa
W3nydenue u nornoiieHue GoToHOB
but6mmorekxa [IOK
48 NP NEPEeXO0e aToMa C OJJHOTO YPOBHS
. https://m.edsoo.ru/ff0dOafa
SHEPTruu Ha apyroil. Buasl ciekTpoB
BonHoBbIe cBoiicTBa YacTHIl. BoTHEBI
. bubnuoreka [{OK
49 ne bporina. KopnyckynsipHo-

BOJTHOBOM nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0Oca8




50

BBIHYKIACHHOC U3TY4YCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpesnenenuto cocrasa

PaaOaKTUBHOI'O U3TTYYCHUSA

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

51

CoiicTBa anb(da-, 6era-, ramma-
n3ny4deHus. BiusHue
PaINOAKTUBHOCTH HA KUBbIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJNEeKTPOHHBIN U MIO3UTPOHHBIHN OeTa-
pacnazn. ['aMma-usiydenue

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

53

DHeprus cBA3M HyKJIOHOB B S7pe.
SAnepHsle peakuuu. A nepHbiin
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTMUYECKUE aCEKThI SEPHOMN
SHEPreTHKU

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

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpPOHA. MeTo 16l HAOTIOICHUS U
perucTpanuu JIEMEHTAPHBIX YaCTHII.
Kpyrasriii ctonn «@yHaaMeHTaIbHbIE
B3auMOJIeUCTBUS. ENUHCTBO
(bu3MUeCKOi KapTUHBI MUPaY

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

OTans! Pa3sBUTHUA aCTPOHOMHHU.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMMH. Buj
3BE31HOrO Heba. Co3Be3aus, ipKHe
3BE3/1b], IUIAHETHI, UX BUIUMOE
neuxeHue. ColnHeuHas cucreMa




56

57

58

59

60

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sneprun ConHua u 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI TNIABHOM
nociieoBaTeIbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKIACHUU U
sBoonu CoJHIa U 3BE3]

Mnineunsiii [1yTe — Hamma ['anaktuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TaJTaKTHK

Bcenennas. Pazberanue ranakTHk.
Teopust bonbiioro B3pbiBa.
PenukroBoe uznyuenue.
Meraranaktuka

Hepemennsie npobieMbl aCTpOHOMUHT

61

62

63

64

KontponbHas padota «1eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKI

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTUYECKOM, COLIMAIbHON 1
ATUYECKOH cdhepax NesaTeTbHOCTH
YyeJIoBeKa

O6o6maromuii ypok. Pois u Mmecto
($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O606maromuit ypox. Poib




(dbuzuveckoit Teopuu B HopMUpPOBAHUHT
MPECTaBICHUN O (PU3UUYECKOI
KapTHHE MHpa

O6o06maromuii ypok. Mecro
(hbU3UIECKOI KapTUHBI MHPa B 00IIIEM

65 Py COBPEMEHHBIX €CTECTBEHHO- !
HAYYHBIX IIPEACTABICHUIN O IPUPOIE

66 PesepBHbIil ypok. MaruutHoe noiie. |
DneKTpoMaroHuTHast UHIYKIUs
PesepBubiil ypok. Ontuka. OCHOBBI

67 CHeIUaIbHON TEOpUU 1
OTHOCUTEIbHOCTH
Pezepubiii ypok. KBanToBas pusuka.

68 QHGI\EGHTH};IZTPOHOMI/H/I U ’ 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d1784
acTpopU3UKH
OBUIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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