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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMmma mo ¢Qusnke 0a30BOr0 ypoOBHS Ha YpPOBHE CpEIHEro oOIlero
oOpa3zoBaHusl pazpaboTaHa Ha OCHOBE MOJIOKEHUM U TpeOOBaHUN K pe3yiabTaTaM
OCBOCHUSI OCHOBHOW 00pa3oBaTelbHOM Mporpammbl, mpenactaBieHHbX B OI'OC
COO, a Takxke ¢ yuyétoMm denepaibHOil pabouell MporpaMMmbl BOCHHUTAHUSA U
KOHIICTIMU TpenojaBaHus ydeOHoro mpeamera «®Dusznka» B 00pa3oBaTelbHBIX
OpraHu3alusax Poccuiickon Penepauny, peAN3YIOLINX OCHOBHBIE
o0Opa3oBaTebHbIE MPOrPAMMEBI.

Conepkanue mnporpaMmbl MO (QU3MKE HaAMpaBlieHO Ha (popMUpOBaHHE
€CTECTBEHHO-HAyYHOW KapTWHBl Mupa oOyuaromuxcs 10-11 «xmaccoB mpu
o0yueHnu ux (u3uKe Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-ACATEIHLHOCTHOTO
noaxoxa. Ilporpamma mo ¢usuke coorBeTcTBYyeT TpedoBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MTPEAMETHBIM M METalpeIMETHBIM pe3yJbTaTam
oOy4eHusl, a TAaKXKE€ YUUTHIBAET HEOOXOJMMOCTh PEATU3ALMNN MEXIPEIMETHBIX
cBsi3eld (DU3UKU C €CTECTBEHHO-HayYHbIMU Y4eOHBIMH mpenMmeramu. B Hel
OMPENIENSAIOTCS OCHOBHBIC I[EIU M3y4YeHUs (QU3UKHA HA YPOBHE CPEIHEro OOIIETO
oOpa3oBaHus, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (U3UKH: JIMYHOCTHBIE,
MeTarnpeMETHBIC, MPeAMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma mo ¢u3MKe BKIIOYACT:

e IUIAHUPYEMBbIE PE3YIbTAThl OCBOEHUS Kypca (pU3uKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE MPEIMETHBIE PE3yJIbTAThI [0 TOJIaM OOYUYECHHUS ;

e cojlepxkaHue yueObHoro npeamera «duznka» mo rogaM 00yUdeHHUs.

dusnka Kak Hayka O HaumOoJsiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyHas B
KadyecTBE yueOHOro MpeaMeTa B IIKOJI€, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuM 00 okpyxatoieM mupe. LlIkonpHbIN Kype Pusnku — cucteMooOpa3yromun
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI
JIe)KaT B OCHOBE TPOIIECCOB W SBJICHUM, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
¢uzuyeckoir reorpadueit u actpoHommueil. Hcmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUM  OMpeAessieT XapakTep U pa3BUTHE
pPa3HOOOpPa3HbIX TEXHOJOTUM B cdepe DSHEPreTUKH, TPaAHCIOPTa, OCBOECHUS
KOCMOCA, TOJIYYEHHUS] HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBOWCTBAMHU U JPYTHUX.
N3yuenne (u3vku BHOCUT OCHOBHOM BKJaJ B (OpPMUPOBAHUE ECTECTBEHHO-
HAay4YHOM KapTHUHBI MHUpa OOydarouuxcsi, B (pOpMHUpOBAHHE YMEHUN NPUMEHSTH
Hay4HbI METO/I MO3HAHUS MIPU BHITIOJTHEHUU UMH YUYEOHBIX UCCIEIOBAHMUIA.

B ocHOBYy Kkypca ¢u3uKu i1 YPOBHS CpeaHEro oOImero oO0pa3oBaHUs
MOJIOKEH P HUAEH, KOTOpPhIE MOKHO pacCMaTpuBaTh KaK MPUHLHUIBI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COACPKUT MaTepUall U3 BCEX pa3/iesioB (PU3UKHU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOUN (DU3UKHU.

Hoes eenepanuszayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (GU3UKU
o0beMHEH BOKpYr (¢u3myeckux Teopuil. Beaymum B Kypce sBaseTcs
dbopMupoBaHue MPEICTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. EE€ peanuzaius mpeanoiaraeT HCHOJb30BaHUE
TYMaHUTApHOTO TMOTEHIMada (PU3NUYECKOM HAyKH, OCMBICICHUE CBSI3M Pa3BUTHS
bu3uk ¢ pa3BuTHeM OOIIecCTBa, a TaKXKE C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U HKOJOTUYECKUMU MPOOIEMaMH.

Hoes  npuknaowou  Hnanpaenennocmu. Kypc ©dusuku mpeamosiaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTHYECKUX MPHUIOKEHUN
M3YUYEHHBIX TEOPUHN U 3aKOHOB.

Hoes skonocusayuu peanusyercs TMOCPEACTBOM BBEJCHUS DJIEMEHTOB
COJICpXKaHUsI, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHBI C PAa3BUTUEM TEXHUKU M TEXHOJOTUH, a TaKKe OOCYKICHUS
po0JieM pallMOHAIBLHOTO MPUPOAOIOIB30BAHUS U KOJIOTMYECKON OE30MaCHOCTH.

CTep>KHEBBIMH HJIEMEHTAMH Kypca (PU3MKH Ha YpPOBHE CpEIHEro oOIlero
00pa30BaHUs SIBJIAIOTCS (u3ndeckue Teopu (HOopMUpOBAHHE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI (PU3NUYECKOU TEOpUHU, poiau (GyHAAMEHTAIbHBIX 3aKOHOB U
NPUHIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O TMPUPOJIe, TpaHUIAX
NPUMEHUMOCTH TEOPUM, JJII OMNUCAHUSA ECTECTBEHHO-HAYUYHBIX SIBICHUU H
IIPOLIECCOB).

CHUCTEeMHO-IESITEILHOCTHBIN MOJIX0A B Kypce (DU3UKHU peaiu3yeTcsl MPexae
BCEr0 3a CU€T OpraHU3alMU SKCIEPUMEHTAIBHOU JEATeNbHOCTH O0YYarOIIUXCS.
Jns  Ga3oBoro ypoBHS Kypca (QU3MKA — OTO MCIHOJB30BAHUE CHUCTEMBbI
(GpOHTANBHBIX KPATKOBPEMEHHBIX HJKCIEPUMEHTOB U J1abopaTOpHBIX pador,
KOTOpBIE B MporpamMme 1Mo (u3nke O00BhEeAMHEHBI B OONIMA CIHUCOK YYCHHYECKHX
MpakTUUeCKuX paboT. Beiaenenne B yka3aHHOM MepedyHe J1abopaTOpHBIX padoT,
NPOBOJAMMBIX JJISI KOHTPOJS M  OLEHKH, OCYILIECTBISIETCS YYaCTHUKAMHU
0o0pa3oBaTeNbHOTO TMpoOIlecca HCXOAS U3 OCOOEHHOCTEW IUIAaHMPOBAHUS U
ocHalieHusi kabunHera ¢usuku. Ilpu d3ToM obOecreunBaeTcs OBJIAJICHUE
OoOy4YarolUMHCST YMEHUSMH TPOBOJUTH KOCBEHHBIE H3MEPEHHUSI, HCCIETOBAHUS
3aBUCUMOCTEH (PU3MYECKUX BEIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEAJIOAKEHHBIX TUIIOTE3.

bonpiioe BHUMaHUE YIENSETCA PEIICHUI0 PACUETHBIX W KAaYECTBEHHBIX
3anau. [Ipu 3TOM JUIsi pacu€THBIX 3a]a4 NPUOPUTETOM SIBIISIIOTCS 3a7adydl C SBHO
3aIaHHON (PM3UYECKON MOJIEIIBIO, TTO3BOJISIONIUE IPUMEHSITh U3yUYCHHbBIEC 3aKOHBI U



3aKOHOMEPHOCTH KakK U3 OJHOr0 pasjefia Kypca, Tak U MHTErpUpys 3HAHUS U3
pa3HbIX pa3fenoB. JJis KAYECTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3alaHUsS Ha
OOBbSCHEHUE NPOTEKAaHUS (PUINUECKUX SIBICHUM U MPOIECCOB B OKpYKarolen
KU3HM, TpeOyrouue BblOOpa (U3MYECKOM MOJENM MJii CUTyallud MPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBUuu ¢ TpeboBanusMu DI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OO0ECIeUeHUI0 y4eOHOro rmpoiiecca 0a30BBIi YpOBEHb Kypca
(U3UKHN HA YPOBHE CPEIHETO 00IIEro 00pa30BaHus JOKEH U3y4aThCsl B YCIOBUAX
MpEeAMETHOTO KaOuHeTa (PU3UKKM WIM B YCIOBUAX HMHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAyYHOro LHKJIA. B kaOuHeTre (PU3UKH JOIKHO OBITh
HeoOxoauMoe J1abopaTopHOEe O0O0OpYyIOBaHWE ISl BBIMIOJTHEHUS YKa3aHHBIX B
nporpaMMe o U3MKe YUYEHUUYECKUX MPAKTUUECKUX PaboT U JAEMOHCTPAILIMOHHOE
000opy0BaHHUE.

JleMOHCTpaImoHHOe 00opyaoBaHue (GOPMHUPYETCS B COOTBETCTBHU C
MNPUHIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTH M 00ECIEYMBAET IOCTAHOBKY
MEPEYUCIICHHBIX B NporpaMMme 1Mo (U3UKE KIIOYEBBIX JAEMOHCTpAIUi AJis
UCCIICIOBAHUSI ~ M3yYaeMbIX SIBJIEHUH UM  MPOLIECCOB, HAMIUPUYECKUX U
(byHIaMEHTaNbHBIX 3aKOHOB, UX TEXHHUUYECKUX TPUMEHEHHUII.

JlaGopaTopHOE€ O0O0OpYyAOBaHUE [JId YYEHHMUYECKHX TMPAKTUUYECKUX pPadoT
dbopmupyeTcsi B BHUJIE TEMAaTUYECKUX KOMIUIEKTOB M OO€CHEeUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX oOyvarommuxcs. TemMaThuyeckue KOMILIECKTHI
1abopaTopHOr0 OO0OpPYIOBaHUSI JOJKHBI OBITh IMOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAHUHU AHAJOTOBBIX M HUQPPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ IUPPOBBIX Ja00pATOPUH.

OCHOBHBIMH LIENIAMU U3YUY€HUS (PUBHKU B 001IEM 00pa30BaHUU SIBIISIOTCS :

e (opMHpOBaHUE HMHTEpPECa M CTPEMIICHUS OOyYalolUXCd K HAy4YHOMY
M3YUYCHUIO TPUPOJBI, PAa3BUTHE HUX HHTEIJICKTYaJbHBIX U TBOPUYECKUX
CrOCOOHOCTEH;

e Ppa3BUTHE MPEJCTABICHUI 0 HAYYHOM METOJI€ TO3HAHUS U (OPMUPOBAHUE
HCCIIEIOBATEIBLCKOTO OTHOILIEHHS K OKPYKAIOIIUM SIBJICHUSM;

e (GopMHpPOBAHME HAYYHOTO MHUPOBO33PECHUSI KaK pe3yibTaTa H3y4YEHUs
OCHOB CTPOEHHUS MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKHU;

e (¢opMmupoBaHHUE YMEHUNW OOBSCHATH SIBJICHUS C  HUCIOJIb30BAaHUEM
(du3HUeCKNX 3HAHUIA U HAYIHBIX JI0KA3aTCIIHCTB,;

e (opMHupOBaHUE TPEACTABICHUM O POJM (PUBUKU JJISI Pa3BUTHUSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHue 3TUX 1ieeil o0ecrneunBaeTcs PelIeHHeM CIeAYIOMMUX 3a7ad B

MpoIecce N3yueHus Kypca (U3MKU Ha YPOBHE CpeaHEro o01iero oopa3oBaHus.



e TIpHOOpPETEHUE CHCTEMBI 3HAHUHU 00 o0mmx bU3NIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIIOYAs MEXaHUKY,
MOJICKYJISIpPHYIO (PU3UKY, DBJIEKTPOAMHAMHKY, KBAaHTOBYIO (DHU3UKYy U
AJIIEMEHTHI aCTPOPU3UKH;

e (QopMHpOBaHME YMEHUW MPUMEHITh TEOPETUUYECKUE 3HAHUS IS
oObsACHEHUsT (U3MYECKUX SIBJICHUW B TMNPUPOAEC U I TNPUHSITUS
MPaKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HH,

e OCBOCHHME CHOCOOOB pEIICHUS Ppa3IUYHBIX 3a/ad C SBHO 3aJaHHOU
bu3uyecko MOENbIO, 3a/lad, MNOAPA3yMEBAIOIIUX CAaMOCTOSITEIBLHOE
co3faHue (pu3nuecKoil MoJieNiu, aIeKBATHOU yCIOBUSIM 3a7a4H,

e TMOHMMaHUE (UUYECKUX OCHOB W NPHUHIUIIOB ACHCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTUUECKHUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIaJICHHE METOJIAMH CAMOCTOATENILHOTO TIUIAHUPOBAHUS U MPOBEACHUS
bU3NYECKUX HKCIEPUMEHTOB, aHAIU3a W MHTEpHpeTanuu uHdopManui,
OMpeIeNICHUs] JOCTOBEPHOCTH MOJTYUYEHHOTO Pe3yJibTaTa;

e CO3[IaHHME YCJIOBUW JJISI PA3BUTHSI YMEHHUI MPOECKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOM AEATEIBHOCTH.

Ha w3ydenwe ¢usukum (0a30BBI YpOBEHb) HAa YPOBHE CpPEIHETO OOIIEro
obpaszoBanus orBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 waca B Hezeno), B
11 xnacce — 68 yacoB (2 yaca B HeZIEIIO).

[Ipeqnaraempiit B mporpamme mno (u3uke nepedyeHb J1abopaTOPHBIX U
OpPaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTEIbh JelIaeT BBIOOD
MPOBEJICHUS JIA0OPATOPHBIX pPAa0OT U OMNBITOB € YYETOM HMHAMBHUIYATbHBIX
0COOEHHOCTEH 00YyUYarOIINXCS.



COIEPKAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT O NO3HAHUS

®usuka — Hayka o npupoje. HayuHpie MeTOAbl MO3HAHUSA OKPYKAKOLIETO
Mupa. Poib 3kcnepuMeHTa W TEOpHUM B MPOLECCE TNO3HAHUA IPHUPOJIBI.
DKCIEepUMEHT B U3HKE.

MopenupoBanue (pu3nuecKux SIBICHUN U TpoiieccoB. HaydHble TUMOTE3BI.
dusnueckue 3aKOHbl U TEOPUH. ['paHUIIBI TPUMEHHUMOCTH (PU3MYECKUX 3aKOHOB.
[IpuHIKAT COOTBETCTBUS.

Pons u Mecto ¢usuku B (POPMUPOBAHMHU COBPEMEHHOW HAyYHOU KapTHUHBI
MHPA, B MPAKTUYECKOUN AEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele W UHUGPPOBBIE U3MEPUTEIIbHBIE TNPUOOPHI, KOMIIBIOTEPHBIC
JATYHKHU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe aABwkeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHHS.
Cucrema orcuéra. TpaekTopusi.

[Tepemernienne, CkOpocTh (CpeaHSsi CKOPOCTh, MTHOBEHHAas CKOPOCTh) H
YCKOpPEHUE MaTepUaIbHON TOYKHM, UX MPOEKIMM HA OCU CHCTEMBbI KOOPIMHAT.
CiioxeHne nepeMelieHn U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPAaBHOYCKOpPEHHOE MpsIMOJNIMHEHHOE ABWXKeHue. ['paduxu
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHHS, MNYyTH U NEPEMEIICHUS
MaTepHaabHON TOYKH OT BPEMEHH.

CBoboaHOE majieHne. Y CKOpeHrne CBOOOTHOTO TaICHUS.

KpuBonuueitnoe  aBwkeHue. [IBUKEHME  MaTepUAIBHOM  TOYKH IO
OKPY’>KHOCTH C IMOCTOSTHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBass CKOPOCTh, JTUHECHHAS
ckopocTs. [lepnon u yacrora obpaiienus. [leHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHUE. CHUIOMETP,
JBUKEHHE CHApPSIAOB, LIEMTHbIE U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTePUCTHUK
JIBYDKCHUS.

[IpeoOpazoBanue NBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

HaOmionenue aBuxkeHusi Tena, OPOLIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHus CBOOOJHOTO MaICHUS .

Hanpasnenue ckopocTy npyu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmsie pabomel

N3ydyeHne HEpaBHOMEPHOTO ABHWKECHUS C LEJbI) ONPEACICHUS MTHOBEHHOMN
CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXAY MyTAMHU, MNPOUIECHHBIMU TEJIOM 3a
MOCJIEOBATENbHBIE PABHBIE TIPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JNBH)KCHUU C HAYAJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3yuyeHune IBMKEHUS IAPUKaA B BA3KOU KUIKOCTH.

N3yuenue nBuxeHus Teaa, OPOIIEHHOTO0 TOPU3OHTAIBHO.

Tema 2. Jlunamuxa

[Ipuauun  otHocutenbHOCTH  [ammies.  IlepBwlii  3axkoH  HeroToHa.
NuepumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunmun cynepriodunuu cwi. Bropoit 3akoH HeroToHa
JUIs. MaTepUanbHON TOUKHU. Tpernii 3akoH HproTOHA 111 MaTepranbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cmia Ttsokxectn. llepBas kocmuueckas
CKOPOCTB.

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

Tpenue. Bunsl Tpenus (mokos, ckoibxenus, kadenus ). Cuna tperus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXEHUsI U cuia TpeHus nokos. Koagduiument tpenus.
Cuita cOnpoTHBIICHHS TTPU JBH>KEHHUH TEJA B )KUJIKOCTH WJIH rase.

[locTynaTenbHOE U BpamaTeIbHOE ABUXKEHUE aOCOTIOTHO TBEPOTO TeEJa.

MoOMEHT Cuiabl OTHOCUTEIBHO OCHM BpameHus. Ilmedo cuibl. YcimoBus
PaBHOBECHS TBEPAOIO TENA.

TexHnueckne yCTpOMCTBA M TMPAKTUYECKOE NPUMEHEHUE: MNOAIINIHUKHY,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHUE MHEPUHM.

CpaBHEeHHME MACC B3aUMOJIEUCTBYIOIIUX TeEI.

Bropoii 3akon HproToHa.

N3mepenue cui.

CroxeHue cui.

3aBUCHUMOCTbD CHIIBI YIPYTOCTH OT JiepopMariui.

HesecomocTts. Bec Tena npu yCKOpEHHOM IOABEME U TTAJICHUH.

CpaBHEHME CUJI TPEHUS TTOKOS, KAUEHUS U CKOJBKEHHS.

YcnoBus paBHOBECHs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomoi

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM IIOCKOCTH.



HccnenoBanne 3aBUCUMOCTHA CUJI YIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
pE3UHOBOM 00pasiie, OT ux AedopMaluu.

HccnenoBanne yclnoBUid paBHOBECHUS TBEPAOrO Tela, HWMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Mmnynsc MaTepuaidbHOW TOYKM (Tena), CHCTEMbl MaTepUaJbHBIX TOYCK.
NMnynbC Cuiabl M M3MEHEHHE HUMITYJIbCA Tea. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabota cuiabl. MOIIHOCTD CUJIBI.

Kunernueckass sHeprust marepuaibHOM TOUKU. TeopemMa 00 H3MEHEHUH
KUHETHYECKOW SHEPTUH.

[TorennumanbHas SHEprus. [TorennumanbHas SHEprus yIOpyTo
nedhopMupoBaHHOM  TpyKuHbl.  [loTeHnmanbHass  SHeprust Tena  BOJMU3HU
MMOBEPXHOCTH 3EMJIH.

[loreHnmanbHple W HENOTCHIMAIBHBIE  CHIIBL. CBsi3b  paboTHI
HEMOTCHUUAIBHBIX CHJI C M3MEHEHHEM MEXAHUYECKOM JHEPruu CUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPTHM.

VYrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHnueckne yCcTpOMCTBA M MNPAKTHYECKOE MPUMEHEHHE. BOJOMET, KOIED,
MPYXKUHHBIA MUCTOJET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHECHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon mOTEHIIMAIBHOM SHEPTUU B KWHETUYECKYIO U 0OpATHO.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

N3yuenne abCOMIOTHO HEYNPYTroro yjaapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX
HUTSIHBIX MAsTHUKOB.

UccnenoBanue cBsizu pabOThl CHIIbI C U3MEHEHUEM MEXAHWYECKOW SHEpPruu
TeJla Ha MPUMEPE PACTSIHKEHUS] PE3UHOBOTO JKI'yTa.

Pa3nen 3. Mouiekyasipaasi pu3uka U TEpMOJAMHAMHUKA

Tema 1. Ocroebl MoNeKyAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE MOJIOKEHUS MOJEKYJIAPHO-KMHETUYECKON TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxkenue. Hudbdysus. Xapakrtep IBHKEHUS U
B3aMMOJICMCTBUSL YaCTHI[ BelIeCcTBA. MoJEnu CTPOEHUs Ta30B, KHUIKOCTEU H
TBEPJBIX Te U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenei. Macca u
pasMepsl mosieky. KonnmdectBo BemectBa. [loctositnHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHOro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSAPHO-
KMHETUYECKOM TEOpUU HJIeaIbHOro Ta3a. AOCOJIOTHash TeMmmepaTypa Kak Mmepa
CpelHEell KWHETUYECKOM HHEpPruM TEeIUIOBOro JBWKEeHMs vactull raza. Illkana
temrepatyp KenbBuna. ['a30Bbie 3aKkoHBI. YpaBHeHHe MeHeneeBa—Knamneipona.
3akoH JlanbToHa. M3omponecchl B UI€ATIbHOM ra3e ¢ MOCTOSIHHBIM KOJHWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHUE H3OMPOILIECCOB: HM30TEpPMa, H30X0pa,
n3obapa.

TexHuueckue ycTpoWCTBA M MPAKTHUYECKOE NPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITl, J1OKAa3bIBAIONIUME JTUCKPETHOE CTPOCHHME BelecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHMUIA.

OmnbIThl 10 TUDPY3UN KUTKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JIBUKEHHS.

Mogens onbiTa lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogenb, WILTIOCTpUpYIOIas IPUPOY J1aBICHUS ra3a Ha CTEHKH CoCya.

OnbIThl, WIUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSIHUSI HJICabHOTO rasa,
U30IPOIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamopuule pabomol

Omnpenenenue Macchbl BO3JyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEpPEHUI
00bEMa KOMHATHI, JAaBIICHUS U TEMIIEpaTyphl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKTY IMapaMeTPaMu COCTOSTHUS pa3peKeHHOTO
rasa.

Tema 2. OcHosbt mepmoOUHAMUKU

Tepmonnnamuyeckas cucteMa. BHYTpeHHSIE SHEprusi TEpMOJAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3MeHeHus. KonnuecTBo TemiaoTsl U padboTta. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  WJAealbHOrOo  raza. Buasl  Temonepeaayw:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3Ty4YeHHE. Y IeNbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMnoTHI MpHU TEIIonepeaaye.

[lonsitue 00 ammabatHoM mporecce. llepBbIli 3aKOH TEPMOJUHAMUKH.
[IpumeHneHnne mepBOro 3aKOHAa TEPMOAMHAMHUKHU K u3ompolieccam. ['paduueckas
UMHTEpIpeTanus padoThl rasa.

BTtopoii 3akon Tepmoaunamuku. HeoOpaTumMocTh MpoieccoB B IPUPO/IE.

TennoBeie  Mamuubl.  [IpuHIUOBI ~ AEMCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi sHeprud B TEIUIOBBIX MamuHax. Kosdduuuent none3Horo
nevictBus TemyioBod MmamuHbl. [ukn KapHo u ero kodpuIMeHT MOJIE3HOTO
JEeUCTBUS. DKOJIIOTMYECKHUE MPOOIEMbI TETIOIHEPTE€TUKH.



TexHnuecknue yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHHUE. JBUTATEIb
BHYTPEHHET0 CropaHusi, ObITOBOM XOJOAUIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHneHrne BHYTpEeHHEW SHEPrUU Tejla MPU COBEPIICHUU pPabOThI: BBUIET
npoOku K3 OYTBUIKM MOJ| JEUCTBHEM CXKaTOrO BO3/JyXa, HarpeBaHue s¢upa B
JaTyHHOU TPyOKe myTéM TpeHus (BUACOICMOHCTPALINS).

V3aMeHeHne BHYTPEHHEH SHEPrUM (TeMIiepaTyphbl) Telia Py TeIuonepeaaye.

OnpIT 1O aguabaTHOMY pacIIUPeHHIO Bo3ayxa (OMBIT € BO3IYIIHBIM
OTHHBOM ).

Mopenu napoBoit TypOUHBI, IBUTATENSI BHYyTPEHHETO CTOPAHUS, PEAKTUBHOIO
JIBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenne yaembHOU TENIOEMKOCTH.

Tema 3. Azpecamuvie cocmosanusn eeuecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u KoHAeHcalus. Vcrapenue u KurneHue. AOCOII0THAS U
OTHOCUTEJIbHASI BJIAXHOCTh BO3AyXa. HaceimeHHsld mnap. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS OT JaBJICHHUS.

Teépnoe teno. Kpucramnuueckue u amopdHsie Tena. AHU30TPOIHS CBONCTB
kpuctamwioB. JKuakue kpuctauibl. CoBpemeHHble Marepuanbl. [lmaBnenune u
KpUCTaAJIU3alus. Y aeiapHas TerioTa miaBieHus. Cyonumanus.

YpaBHeHHUE TENIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE. TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHH IMOJIYyUYEHUS COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMAaTEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolCTBa HACHIIIEHHBIX MaPOB.

Kurnienune npu noHM>XEHHOM JTaBJICHUM.

CnocoObl U3MEpEHUsI BIaXKHOCTH.

HabGntonenve HarpeBaHus U MJIaBJICHUS] KPUCTAUIMUECKOTO BEIIECTBRA.

JlemoHcTpanus KpUuCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mMepeHre OTHOCUTENIBHOM BIa)KHOCTH BO3AYXaA.

Paznen 4. daekrpoanHamMuka
Tema 1. dnekmpocmamuka
OnekTpu3auus Tel. OIEeKTpUYeCcKuid 3apsa. JBa BuOa 3IIEKTPUYECKHX
3apsiaoB. [IpOBOIHUKH, AMANEKTPUKH W MOJYNPOBOAHUKHU. 3aKOH COXPaHCHUS
ANEKTPUUECKOrO 3apsaa.
B3aumopericteue 3apanoB. 3akoH Kynona. TodeuHblil 37EKTPUUECKUI 3apsil.
Onektpuueckoe mnoiie. Hanpsok€HHOCTh  3nekTpudeckoro mnons. [IpuHiun



CYHEPIIO3ULUN BJIEKTPUUECKUX MOJeH. JINHUM HanpssKEHHOCTH 3JIEKTPUYECKOTO
TIOJISL.

Pabora cunm  anekrpocratuueckoro  monsA.  Ilotenmuan.  PasHOCTh
MOTECHIUANOB. [IpOBOAHMKM W JHMAIIEKTPUKUA B DJIEKTPOCTATUYECKOM IIOJIE.
JlnsnekTpudeckasi MPOHULIAEMOCTb.

nekTpoéMKocTh. KoHmeHncaTop. DIEeKTPOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHpKEHHOr0 KOHIEHCATopa.

TexHrnueckne yCTpOWCTBA M MNPAKTHYECKOE NPUMEHEHHUE: 3JIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTAaTHUYECKasl 3alluTa, 3a3eMJICHHUE AJIEKTPOIPHUOOPOB,
KOHIEHCATOP, KONUPOBAJIbHBIN anmnapar, CTPyUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpolCTBO M MPUHLIMI AEUCTBUS JIEKTPOMETPA.

B3aunmopenicTBrue HaA3JIEKTPU30BAHHBIX TEII.

DIIEKTPUUYECKOE TOJIE 3APSHKEHHBIX TEI.

[IpoBOJHUKH B DNEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTaTUYECKas 3aIUTa.

JIA3IIEKTPUKH B AJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOrO KOHJEHCAaTopa OT IUIOIIaAn
IJIACTHH, PACCTOSHUS MEXAY HUMU U TUJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepeHne a1eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtit nekmpuueckuit mox. Toku 6 paziuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIIOBHS CYLIECTBOBAHUS OSJIEKTPUUYECKOTO TOKA.
Ncrounnku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsixenne. 3akon Oma 7151 yyacTKa LETH.

DJIEKTPUYECKOE COMPOTHUBIICHHUE. Y ACIBHOE CONPOTUBICHUE BEUIECTBA.
[locnenoBarenpHOE, MapaLIEIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

Pabora »smexkTpuueckoro Toka. 3akoH JDkoyms—JleHma. MomtHOCTB
3JIEKTPUYECKOTO TOKA.

DIIEKTPOABWKYILASI CUJIa U BHYTPEHHEE COINPOTHUBIECHWE HCTOYHUKA TOKA.
3akon Oma JiJ1s IOJTHOU (3aMKHYTOM) 2JIEKTpUIecKoi 1iernu. KopoTkoe 3aMbIKaHUE.

DIJIEKTpOHHAsI ~ MPOBOJUMOCTb  TBEPABIX  METAJUIOB. 3aBHUCUMOCTb
CONIPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYpbl. CBEPXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYyYKOB.

[TonynpoBOgHUKW. CoOcTBenHas 151 MpUMECHas MIPOBOJUMOCTh
noynpoBoAHUKOB. CBoiicTBa Pp—N-niepexoaa. [lonynpoBoIHUKOBEIE TPUOOPHI.

DJIEKTpUYECKMA TOK B  PacTBOpax M  pacIiulaBax  JJIEKTPOJIMUTOB.
DIIEKTPONUTUYECKAS TUCCOUALIUNS. DIEKTPOIIN3.



DJIEKTpUYECKUM TOK B Ta3zax. CaMOCTOSITECNIBbHBIA W HECAMOCTOSTEIIbHBIN
pa3psa. Monuus. [1na3ma.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE MPUMEHEHHE: aMIlepMeTp,
BOJBTMETP, PEOCTAT, HCTOYHUKH TOKA, DIEKTpPOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE PUOOPHI, TEPMOMETP CONMPOTUBIICHHUSI, BAKYYMHBIN JTHO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYINPOBOJHUKOBBIN U0, FTaTbBAHUKA.

Jlemoncmpayuu

N3mepeHue cuiibl TOKa U HAITPSIAKEHUS .

3aBUCUMOCTh COIMPOTUBIICHUS LWIUHJIPUYECKUX TMPOBOJHUKOB OT JJIUHBI,
IJIOIA]IM MTONIEPEYHOT0 CEUEHHUS U MaTepuana.

CmenaHHOE COeTMHEHUE TPOBOJHUKOB.

[IpsimMoe wu3MepeHue HdIeKTpoABMKYyIIEH cuibl. KopoTkoe 3ambikaHue
raJibBAaHUYECKOT0 AJIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUS .

3aBUCUMOCTh COMPOTUBIICHHS] METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTH 3JIEKTPOJIUTOB.

HckpoBont paspsa U MPOBOAUMOCTB BO3yXa.

OIHOCTOPOHHSSI IPOBOAUMOCTH AUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3ydeHnne cMemanHOro COeIMHEHNS PE3UCTOPOB.

N3mepeHue >aeKTpOABIKYIIEH CHIIBI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COMPOTHUBIICHHUS.

Hab6nronenue snektponusa.

MexknpeaMeTHbIe CBSI3H

Nzyuenne kypca ¢u3uku 6azoBoro ypoBHS B 10 Kimacce OCYIIECTBISICTCS C
y4E€TOM COJIEpKATENbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcamMu MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUHU.

Medswcnpeomemnvle nowsamust, CBS3aHHBIE C U3YYECHUEM METOJOB HAYy4YHOTO
MO3HAHUS:. SIBICHUE, HAy4HbIA (akT, TUMOTe3a, (U3UYEecKas BEIMYMHA, 3aKOH,
TEeOopusi, HAOII0JIeHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuka: pelleHUE CUCTEMbl ypaBHEHUW, JUHEWHass QyHKIUS,
napabona, runep0oia, ux rpauKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIHUHU:
CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJAUHAT, CJI0KEHHE BEKTOPOB.

buonoeus: Mexannueckoe NBM)XEHUE B JKUBOU npupone, nuddysus, ocMmoc,
TETUIOOOMEH JKMBBIX OPraHU3MOB (BUIBI TEILUIONEPEauH, TEIJIOBOE PaBHOBECHE),
ANIEKTPUYECKUE SIBICHUS B )KUBOUW MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XUIKOCTEH U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs AUCCOLHAINS,
rajbBaHUKA.

l'eoecpaghus: B1axHOCTH BO3/lyXa, BETPhI, 0apOMETpP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE IBMKEHUI C HCIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpPEHUs B TEXHHUKE, NOAIIMIHUKH, HCIOJIb30BAHHE 3aKOHA COXPAaHECHUS
UMIyJbca B TeXHHKe (pakera, BOJAOMET W JPYrHe), IBUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, ObBITOBON XOJNOAWIbHUK, KOHAUIIMOHEDP, TEXHOIOTUHI
MOJIYyYEHUsI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTUUYECKasl 3alllMTa, 3a3€MJICHHUE AJIEKTPONpHUOOpPOB,
KCEPOKC, CTPYHHBIN MIPUHTED, ANEKTPOHATPEBATEIbHBIE puoOOpHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TalIbBAaHUKA.

11 KIIACC

Paznen 4. JaekrpoamHaMuKka

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKYUSA

[locTosHHbIE  MarHuThl.  B3auMonelcTBHE  TOCTOSSHHBIX ~ MAarHHUTOB.
MaruautHoe mnone. Bekrop MarHuTHOM wuwHAyKIuu. [lpuHnmn cynepno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHUTHOM WHAYKOMU. KapThHa JWHMNA MarHUTHOM
WH]TYKIIUH TI0JIS IOCTOSIHHBIX MarHUTOB.

MarauTHOoe TONE€ NPOBOAHMKA C TOKOM. KapTuHa nuHHMI WHIYKIUU
MAarHUTHOTO TOJIS JUIMHHOIO NPSIMOrO IMPOBOJHUKA W 3aMKHYTOIO KOJIBLIEBOTO
MIPOBOJHHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaencTBue npoBOTHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHHUE.

Cuna Jlopenua, €€ MOyIb M HalIpaBJICHUE. J[BMYKEHUE 3apsKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Tosie. Pabota cumsl JlIopeHa.

SIBrieHME OBIEKTPOMAarHUTHOM MHAYKOMHU. IIOTOK BEKTOpa MarHUTHOM
WHAYKUUHA. OJIEKTPOABMKYILAS CHJIA HWHAYKUUMHA. 3aKOH JJIEKTPOMATHUTHOU
naaykunu Dapajes.

BuxpeBoe siexkTpuueckoe mosie. OJIEKTPOABMKYIIAs CUJIa HWHIAYKIUU B
MIPOBOJHUKE, IBUKYIIEMCS MTOCTYIATEIbHO B OAHOPOJIHOM MarHUTHOM ITOJIE.

[IpaBuio Jlenna.

NHnykTUBHOCTE.  SIBIEHHME CaMOMHAYKIMU. OJEKTPOABWKYIIAs CHJIA
CaMOMHAYKIIHH.

DHEPrusi MAarHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne YCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHE: MOCTOSHHbIC
MArHUThl, JJEKTPOMArHUThl, 3JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OnsIT OpcTena.

OTKJIOHEHUE JIEKTPOHHOIO MyYKa MArHUTHBIM MOJIEM.

JIvHAM MHAYKIIMY MarHUTHOTO TOJIA.

B3aumonenctBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuiibl JIopeHIla Ha MOHBI AJIEKTPOJIUTA.

SIBIeHUE INEKTPOMArHUTHON UHYKIIUH.

[Tpasuiio Jlenua.

3aBUCUMOCTD 3JIEKTPOABHXKYILIEN CUJIbI MHAYKIIMU OT CKOPOCTH U3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne CaMOMHAYKIIUY.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomsi

N3yyeHne MarHuTHOTO NOJISA KaTYIIKU C TOKOM.

HccnenoBanne neiCTBUS MOCTOSIHHOIO MAarHATAa HA PAMKY C TOKOM.

UccnenoBanue sSBICHUS 3JEKTPOMArHUTHOW UHIYKIIHH.

Pa3nen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle Koja1edanus

Konebarenphnast  cuctema. CBOOOJIHBIE  MEXaHWYECKHE  KOJeOaHUS.
Mapmonnueckue konebanus. Ilepuon, yactora, ammiutyna u ¢asza KojaeOaHUH.
[IpyxvHHBIM MasTHUK. MaTemMaTHYeCKU MAasTHHK. Y PaBHEHUE TapMOHUYECKHUX
koneOanuii. [IpeBpailieHre SHepruu Mpu rapMOHUYECKUX KOJIECOAHUSIX.

Konebarenpubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJEaTbHOM KOJIe0ATeThbHOM KOHTYpe. AHANOrUs MEXAYy MEXaHUYeCKUMH U
ANEKTpOMArHuTHeIMU KojeOanusamu. @Dopmyna Tomcona. 3akoH COXpaHEHUSs
SHEPTUH B UCATHLHOM KOJIeOaTeIbHOM KOHTYPE.

[IpeacraBnenue o 3aTyxawmuX KoieOaHusX. BeIHYKeHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHyKI€HHbBIE 2JIEKTPOMArHuTHHIE KOJIeOaHus.

Ilepemennblii  TOK. CHHYCOMIANbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKA. AMIUIMTYJHOE W JACHUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaIPSKEHUS.

Tpanchopmatop. IIpousBoacTBo, nepeaadya U MNOTpeOICHUE INEKTPUUECKON
SHEPruU. JKOJIOTUYECKUE PUCKU MPHU MPOU3BOJACTBE JJIEKTpodHepruu. Kynbrypa
WCTIOJIb30BAHUS 3JIEKTPOIHEPTUH B OBCEIHEBHOM JKU3HU.

TexHrnueckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: BJIECKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTUHUH JIEKTPOIIEepeIay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojeOareabHOW CUCTeMbl (NPYKHHHBIH WA
MaTEeMaTHYECKUH MasTHHK).



HabGnronenue 3aTyxaronmx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKACHHBIX KOJICOaAHUM.

Hab6ntonenue pesonanca.

CB0OOHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHHUS.

OcrmuiorpaMMbl (3aBHCHMOCTH CHITBI TOKA W HANPSDKCHHUS. OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mpu mocinegoBaTENbHOM COCIMHEHUU PE3UCTOpa, KATYLIKH
MHIYKTUBHOCTHU U KOHJEHCATOPA.

Mogpenb TUHUH 3JIEKTPOIepeIayuu.

Yuenuueckuii sxcnepumenm, rabopamopnsie pabomol

HccnenoBanue 3aBUCMMOCTU MEPHOJIa MalbIX KoJIeOaHHWM Ipy3a HA HUTH OT
JUTMHBI HUTH U MacChI Tpy3a.

HccnenoBanne mepeMeHHOTO TOKa B I[ENUM U3 IMOCIEI0BATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE B0JIHbL

MexaHnnueckue BOJIHBI, YCJIOBHS pacnpoctpanenus. lIlepuon. CxopocTb
pacrpocTpaHeHusi W JJIMHA BoOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
Nutepdepennns u audpakius MeXaHUUECKUX BOJH.

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

DONEeKTPOMarHUTHBIC BOJIHBI. Y CJIOBUSI M3TYyYEHHS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanusi Bektopos E, B, V B anekTtpomaruutHoit Bosine. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJH: OTPa)K€HHE, MpEToMIICHUE, Nojsgpu3anus, Judpakius,
untepdepernns. CKOpoCTh 3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 37€KTPOMAarHUTHBIX BOJH. [[puMeHEeHHE 3IEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHUUIIBI paAUOCBA3U U TeNeBUAeHU. Pannonokanus.

DNEeKTPOMarHuTHOE 3arps3HEHUE OKPYKAIOIIEH Cpe/ibl.

TexHudeckue ycTpoWCTBA W MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJbHbIC
WHCTPYMEHTHI, YJbTPa3BYKOBasl JMArHOCTHKA B TEXHUKE W MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30P, aHTeHHA, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPaHEHUE MOMEPEUHBIX U MPOAOIbHBIX BOJIH.

Koneb6mntomeecs Teno kak HCTOYHUK 3BYKA.

HabGntonenue oTpaxeHus U NpeIoMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue untepdepenuuu u qudpakiiuu MEXaHUUECKUX BOJIH.

3BYKOBOM PE30OHAHC.

HabGntonenve cBsi3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOU KoJieOaHU.



UccnenoBanue CBOWCTB AJEKTPOMArHUTHBIX  BOJIH: OTpa)XCHHUE,
MpeJIoMIICHHE, ToNapu3anus, Tupakuus, UHTepPepeHITus.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. I[IpsAMOIMHENHOE pPACHpPOCTpPAHEHUE CBETA B
onHopoaHou cpene. JIyu cBeta. TouedHBIN HCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne m3o0paxeHuil B
TJIOCKOM 3€pKale.

[Ipenomiienne cBeta. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomiueHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroja MOIHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceeta. CnoxHBbIN cocTaB O6emoro ceta. LBer.

CoOuparoriiue u  paccewBaromue JUH3BI. ToHKas JnuH3a. DOKyCHOE
paccTosiHUEe M ONTHYECKas cujia TOHKOW nuH3bl. [locTpoeHue uzoOpakeHUil B
coOMpaIINX U pacceuBarONUX JuH3ax. DopMysa TOHKOU JIMH3BI. Y BEIUYCHHE,
JlaBA€MO€ JTMH30U.

[Ipenenbl TPpUMEHUMOCTH T€OMETPUUYECKON ONTHUKH.

BonnoBass ontuka. WuaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKU.
VYcnoBus HaOMIOEHUS MAaKCUMyMOB W MHUHHUMYMOB B HWHTEpP(EpPEHIIMOHHOM
KapTHUHE OT JBYX CUH(a3HbIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakius cera. JudpakuuonHas pemeérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAKCUMYMOB TIpM  MAJ€HUH MOHOXPOMAaTHYECKOTO CBE€Ta Ha
TU(PaKIIMOHHYIO PEHIETKY .

[Tonsipuzanus cBera.

TexHuyeckne yCTpOWCTBA W NPAKTUYECKOE TIPUMEHEHUE. OYKH, JIyIa,
dboToanmapaT, MPOCKIHUOHHBIA ammapar, MHKPOCKOIN, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PpaKIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAsMOJIMHEWHOE pAacCOpPOCTPAHEHHUE, OTPAXKEHHE M TNPEJIOMIICHUE CBETA.
OnTtuyeckue TpudOpHI.

[TonmHOE BHyTpEeHHEE OTpakeHue. MoJiesib CBETOBOA.

HccnenoBanue cBOMCTB M300paxeHU B JIMH3AX.

Mojenu MUKpPOCKOIIA, TEJIECKOMA.

Hab6ntonenue unrepdepeHiuu cera.

Hab6nronenue nudpaxuuu ceta.

HabGntonenue nucnepcun cBeTa.

[TonydyeHue cnekTpa ¢ TOMOUIBIO TPU3MBI.

[lonyuenue criekTpa ¢ MOMOIIbIO TU(PPAKIIUOHHON PEIIETKH .

Habnronenue nonsipusaiuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomoi



N3Mmepenne nokazarens MpeaIoMIICHHS CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHU B IMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cieMAJIbLHONH TEOPHH OTHOCUTEJILHOCTH
['paHuibl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXaHUKH. [ToctynaTel
CIIEIMAIBHOM TEOPUU OTHOCHUTEIBHOCTH: WHBAPHUAHTHOCTh MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIIUI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCHUTEBLHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU W COKpAIICHUE
JUIMHBI.
DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YACTHIIBI.

CBsA3b MACCBI C SHEPTHEN U UMITYJIBCOM PEIATUBUCTCKOM YaCTUIbI. DHEPrus
MTOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6AHMOBOIU ONMUKU
®otonbl. ®opmyna [lnanka cBsi3u sHEprun (HOTOHA C €r0 YACTOTOM. DHEPrus
U UMITYJIbC (DOTOHA.
OtkpeiTue u uccinenopanue porordpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI

dbotordpdexra. YpaBHenue DuHiuTeriHa s pororddexra. «KpacHas rpanuna»
boTtordpdexra.

JaBnenme cBera. OmnbiTe! 1. H. JIeOenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue ycTpoOHCTBa W MPAKTUYECKOE MPUMEHEHUE: (POTORIEMEHT,
dhoTogaTuMK, CoTHEeUHas OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oto3(PekT Ha yCTaHOBKE C IIMHKOBOM IMJIACTUHOM.

HccnenoBanue 3akoHOB BHelIHEro Gporosddexra.

Ceeronnon.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pezepdopna mo paccessHui0 o -4aCTHIL.
IImanerapnas moxens aroma. Iloctynatsl bopa. M3myuenue u moryouieHue
(GOTOHOB MpHU MEPeXoJe aroMa C OJHOIO YpPOBHS SHEPrHM Ha Apyroil. Buubl
criekTpoB. CIIEKTp YpOBHEN SHEPTrUM aTOMa BOJOPOAA.

BosiHOoBBIE cBOMCcTBA yacThll. Bosbl ae bpoiist. KoprnyckynsipHO-BOTHOBOU
Ty aJIi3M.

CHOHTaHHOE U BBIHYXJEHHOE U3J1yUYEHHUE.

TexHuyeckre yCTpOMCTBAa M NPAKTHUECKOE NPUMEHEHHUE: CHEKTPaTbHbIN
aHaiu3 (CIIEKTPOCKOM), Ja3ep, KBAHTOBBIH KOMITHIOTE.



Jlemoncmpayuu

Mogens onbita Peszepdopaa.

Onpenenenne JIMHBI BOJHEI Ja3epa.

HaGntonenve nuHeyaThiX COEKTPOB U3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopmsie pabomol

Ha6ntonenve nuHelvaToro cuekTpa.

Tema 3. Amomnoe s0po

DKCIIEPUMEHTBI, JIOKa3bIBAIOIIUE CIOKHOCTh CTPOCHUS sAnpa. OTKpbITHE
pamuoaktuBHOCcTH.  OmbiTel  Pesepdopna mo  ompedeneHHIo  cocTaBa
paguoakTuBHOro wu3nyudeHus. CBoiictBa anb(da-, OeTa-, TramMMma-uU3Iy4YeHUS.
BinusiHue palnOaKTHBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpOTOHA U HeWTpoHa. HyknmonHas monens sigpa [elizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio siapa. M3oTonsl.

Anbda-pacnaa. ODNEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacmag. [amma-
M3JIy4eHHUE. 3aKOH paJIMOAKTUBHOIO pacrajia.

DHeprusi CBsI3U HYKJIOHOB B siipe. S nepHblie cuibl. Jlepekt Macchl sipa.

Snepueie peakuuu. /leneHne u CUHTES AAED.

Snepubiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOneMbl M MHEPCHEKTHUBBI
AIEPHOUN YHEPTETUKU. DKOJOTHUECKHUE ACIIEKTHI SICPHON IHEPTETUKM.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

Metoabl HaOMIOACHUS U PETUCTPALIMH DJIEMEHTaPHBIX YaCTHII.

dyHamMeHTadbHbIe B3auMoAeicTBUs. EquHCcTBO (hr3nyeckoil KapTUHBI MUpa.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHUE: TO3UMETP, Kamepa
BunbcoHa, siaepHblid peakTop, aToMHas 0oMmo0a.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

HccnenoBanue TpeKoB 4acTHIl (IO TOTOBBIM (oTOrpadusim).

Pa3znen 8. DjieMeHTHI ACTPOHOMHUM U ACTPOPUIUKH

DTarnbl pa3BUTHS acTpoHOMUU. [IpuKIIagHOE 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro neba. Co3Be3nusi, sipkue 3BE3/bI, IUIAHETHI, UX BUJIUMOE
JIBIOKCHUE.

CosHeyHas cucTteMa.

Connne. ConHeuHasi akTUBHOCTh. McTounuk sHepruu CoJiHIa U 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. JlMarpaMma «CHEKTpajIbHBIM KJAcC —
CBETUMOCTB». 3BE3AbI TJIABHOM ITOCIEAOBATEIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JJIs 3BE3]l TJIABHOM IMOCJIEA0BATEIbHOCTU. BHYTpeHHEE CTpOoeHHUE



3BE31. COBPEMEHHBIE MPEACTABICHUA O MPOUCXOXKICHUU U 3Boirounu ConHIa U
3BE3/. DTanbl )KU3HU 3BE3I.

Mineunsiii [lyte — nHama ['anaktuka. Ilonoxenune u nBukenue CoJiHIIA B
lNanaktuke. Tumnsl ranakTuk. PaguoranakTuku U kBazapbl. YEpHBIE IBIPBI B sApax
raJaKkTHK.

Bcenennas. Pacimmupenue Beenennoit. 3akon Xab0sa. Pazberanue rajakTuk.
Teopust bosbiioro B3peiBa. PemMkroBoe n3iryyeHue.

MacmtabHas ctpykrypa Beenennoii. MeTtaranakTuka.

Hepeménubie npo6iaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaGntonenuss HEeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUIOKEHUM I ONpeJeeHUs MOJ0KEeHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31Us1 CEBEPHOro MOJIyIIapus U SIPKUE 3BE3IBI.

Hab6ntonenus B Teneckon Jlynsl, mianer, Mieunoro Ilytu.

O06o0marinee NOBTOpPeHHE

Pons ¢u3uMkun W acTpOHOMHM B HSKOHOMHYECKOM, TEXHOJOTHYECKOH,
COLIMAIBHOM U ATUYECKOU cdepax NeaTeIbHOCTH YeJI0oBeKa, pOjab U MECTO (hU3UKHU
U aCTPOHOMHUU B COBPEMEHHOM HAy4YHOUM KapTUHE MUpA, pOjb PU3NUECKON Teopuun
B (OpMUpPOBAHUM TPEJACTABICHUN O (QU3UUecKo KapTUHE MHUpaA, MECTO
bu3nYecKkor KapTUHBI MUpa B OOLIEM pSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE.

Me:knpeamMmeTHblie CBA3H

N3yuenue kypca pusukm 6a3oBoro ypoBHs B 11 kiacce OCyIIECTBISETCS C
Y4ETOM COJZIEPIKATENBHBIX MEXIPEAMETHBIX CBS3€M C KypcamMud MaTE€MaTHKH,
OMOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTHUHU.

Medsxcnpeomemmnvle nowsamusl, CB3aHHbIE C M3YyYEHUEM METOJOB HAy4HOTO
MO3HAHMS: SIBJICHUWE, HAy4HbIA (akT, TUMoTe3a, (u3MYecKas BEIMYMHA, 3aKOH,
TeOopusi, HAOJIIOJIeHNE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOJICIIb, U3MEPEHHE.

Mamemamuka: pelIeHWE CUCTEMbl YPAaBHEHUN, TPUTOHOMETPUUYECKUE
(GYHKIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPbl M HMX IMPOEKIMM HAa OCU KOOPAMHAT, CIOXEHHE BEKTOPOB,
MPOU3BOJHBIE SJIEMEHTAPHBIX (YHKIMNA, NPU3HAKU TOAO0OUS TPEYroJbHUKOB,
ompeesieHne MIOMAAN TIOCKUX GUryp u oobEmMa Ted.

buonocus: »snekTpuueckue SBICHUS B JKUBOM MpHUpOJE, KoJjieOaTeabHbIE
JIBH)KEHUS B )KMBOW NMPUPOJIC, ONTUYECKUE SIBIICHUS B )KUBOW NPUPOJIE, NECUCTBUE
paanaluy Ha )KUBBIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TEJI, MEXaHM3Mbl OO0pa30BaHUS KPUCTAJUIMYECKOM PpEIIETKH, CHEKTPaJbHBIN
aHalun3.



l'eocpachusa. wmarHuTHBIE TIOMIOCA 3€MJIM, 3alIe)KM MAarHUTHBIX  PYI,
(dboTochEMKA 3eMHOM MMOBEPXHOCTH, MPEJCKa3aHUE 3EMJIICTPSCEHUI.

Texnonocus: IJHHUM DIEKTPONEpENay, TEHEpPATOpP MEPEMEHHOrO TOKa,
ANEKTPOJBUTaTENb, WHAYKUMOHHAS II€Yb, pajap, PaauONPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, MPOEKIMOHHBIA amnmapar, BOJOKOHHAs OITHKA,
coJiHeuHast Oarapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHoro mnpeaMera «duzuka» Ha YpOBHE CpEIHEro OOIIEro
oOpa3oBanus (0a30BbIf YpPOBEHbB) JOKHO OOECIIEUNUTH JOCTHUIKCHHUC CIICAYIOIIMX
JUYHOCTHBIX, METAIIPEIMETHBIX M IPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATbDI

JInyHOCTHBIE PE3YyABTATHI OCBOCHUS yueOHOro mpeameTra «Du3nKa» T0IKHBI
OTpa)kaTb TOTOBHOCTh W CHOCOOHOCTH OOYYaloIIMXCSl PYKOBOJCTBOBATHCS
chOpMHPOBAaHHOW BHYTPEHHEW TO3MIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMI, TIO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHUM, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, pacUIMPEHUE >KU3HEHHOTO
ONBITAa U OIBITA JEATEIBHOCTHA B IMPOLECCE PEAIN3alMU OCHOBHBIX HAIlPaBJICHUN
BOCIUTATEIBHOUN JAEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIMTAHUS .

c(hOPMUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00yYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCUUCKOTO 00IIECTBA;

MPUHATHE  TPAJUIIMOHHBIX  OOIIEYEIOBEYECKUX TYMAHUCTHYECKUX U
JIEMOKPAaTHUYECKUX IEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JIESITEIBHOCTh B HHTEPECAX TPAXKIAHCKOTO
oOlecTBa, y4acTBOBaTh B CaMOYIIPaBIECHUH B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHE B3aMMOJEHCTBOBATH C COIMAIbHBIMUA HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIEITEIbHOCTH;

2)aTPHOTHYECKOI0 BOCTIMTAHNS :

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpaKIaHCKOM UJICHTUYHOCTH,
MaTpUOTU3MA,

LIEHHOCTHOE OTHOIICHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCUICKHNX YYEHBIX B 007aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS .

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MTOBEICHHUS,

CIIOCOOHOCTh OIICHUBATH CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIEC B
JIESITENBHOCTH YYEHOTO;

OCO3HAHUE JTUYHOTO BKJIaJa B MOCTPOCHHE YCTOWUMBOTO OYIyIIIEro;

4)3CTeTHYeCKOr0 BOCTIMTAHMSI .

ACTETHYECKOE OTHOIIEHUE K MUPY, BKIIFOYasi 3CTETUKY HAYYHOIO TBOPYECTBA,
npucyiero (u3n4ecKon Hayke;



5)Tpy10BOr0 BOCIIMTAHMSI:

HHTEpEC K pa3nu4HbIM cdepaM NpoPecCHOHAIBHON IeATEIHbHOCTH, B TOM
YHUCJie CBA3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3ZHAHHBIM BHIOOD
Oyny1iei npodeccuu U peaan30BbIBaThH COOCTBEHHBIC KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO B 001acTU
(bU3MKU HA MMPOTSHKEHUM BCEH JKU3HH,

6)3K010rH4€CKOro BOCIIUTAHHSA:

c(hOPMHUPOBAHHOCTh JKOJOTHYECKOM KYJIBTYpPhl, OCO3HAHHE TJI00aJIbHOTO
XapakTepa dKOJOTHIECKUX IpodIieMm;

TUTAHUPOBAHUE U OCYIIECTBIICHUE ICHCTBUI B OKPY’KAIOIIEH Cpeie HA OCHOBE
3HAHUS LEJEW YCTOUYMBOTO PA3BUTHUS YEJIOBEUYECTBA;

pacIIMpeHUEe ONbITa JESATEIBbHOCTH HSKOJOTMYECKOW HAIMPABICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAaHUH 10 (PU3HKE;

7)IeHHOCTH HAYYHOT'0 NMO3HAHUS

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3NUECKON HAYKH,

OCO3HAaHME IICHHOCTH HAy4YHOW [I€SITEJIbHOCTH, TOTOBHOCTH B IIPOIIECCE
M3ydeHus  (U3HUKH  OCYIIECTBIATh  IPOEKTHYI0O W HCCIEAOBATEIbCKYIO
NeATEIHFHOCTh HHANBUIYAJIBHO U B TPYIITIE.

METANPEAMETHBIE PE3YJIbTATbI

IHo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1elCTBUSA
ba3oBble joruueckmne 1eMCTBUSA
CaMOCTOSITEIbHO  (OPMYJIHUpPOBATh M aKTyaJdUu3UpoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIIATh LENM JEATEIbHOCTH, 3aJaBaThb IApAMETPbl U KPUTEPUU HX
JNOCTUKEHMUS;
BBISBIIT  3aKOHOMEPHOCTM U IIPOTUBOPEYUsT B  PacCMaTpUBAEMBIX
(U3UYECKUX SABJICHUSX;
pa3pabatrbIBaTh IJIaH pelIeHUs] MpoOJeMbl C YYETOM aHalW3a HUMEIOLIUXCS
MaTEPUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
L[EJIAM, OLICHUBATh PUCKHU MOCIICACTBUN AEATEIBHOCTH;
KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSIX  PEalbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS ;
Pa3BUBATh KPEATUBHOE MBILJICHUE MPU PEIICHUU KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBare/bCKue 1eiiCTBUS !
BJIAJIETh HAYYHOM TEPMHUHOJOTHEMN, KIIOYEBBIMU MOHATUSMH W METOJAMU
(bu3nYeCcKON HAyKH,



BJIaJIETh HABbIKAMU YYEOHO-HCCIIEIOBATEIILCKON U MIPOECKTHOM AESTEIbHOCTU
B 00y1acTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIILHOMY MOUCKY
METOJIOB pelIeHusl 3aAa4 (U3UYECKOr0 COJEpKaHUS, MPUMEHEHUIO Pa3IHMYHbIX
METOJIOB O3HAHUS,

BIIQJIETh BUJIAMH JICATEIIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHMWS, €ro
UHTEpIpETallMi, MNpeoOpa3oBaHUI0 U NPUMEHEHHIO B Pa3IUYHBIX Yy4EeOHBIX
CUTYaIUsX, B TOM YHCII€ MPU CO3aHUU YUEOHBIX IPOCKTOB B 001aCTH HU3UKH;

BBISIBJISITh TIPUUMHHO-CJICICTBEHHBIE CBSI3M M aKTyalU3UpOBaTh 3a/ady,
BBIJIBUraTh TUIOTE3Yy €€ peIICHUs], HAaXOJIWUTh apryMEHThI ISl J0Ka3aTelibCTBa
CBOMX YTBEPKJICHHH, 3a/1aBaTh NapaMeTPbl U KPUTEPHUU PEILICHHUS;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJ€ PEIICHUS 3aJaud  pe3yJbTaThl,
KPUTUYECKHU OIICHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a/laud B 00pa30BaTEIbHOU
JESATETLHOCTH, B TOM YHUCJIEe MPU U3YYEHUU (PU3UKHU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TMEPEHOCUTh 3HaHUs MO0 (U3UKE B TMPAKTUYECKYIO OOJaCTh
KU3ZHEACATEIbHOCTH,;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UJIEU, TIpEIaraTh OpUTrHHATIBHBIE TTOJAXObl U PEUICHUS

CTaBUTH MPOOJIEMBI U 33J]a4H, JOMYCKAIOIIUE AIbTEPHATUBHBIC PEIICHHUS.

Pab6ora ¢ unpopmaumei:

BJIQJIETh HaBBIKAMU MOJyYeHUs MHPOpMaluu (PU3UYECKOTO COJEPKAHUS U3
HMCTOYHUKOB pa3HBIX THUIOB, CAMOCTOSITEIbBHO OCYIIECTBISATh TMOWCK, AaHaJIM3,
CUCTEMAaTHU3allMI0 U WHTEPIpETaAlnui0 MHPOPMAIUMU PA3IUYHBIX BUIOB U (opMm
MpeACTaBICHUS;

OLICHUBAThH JIOCTOBEPHOCTH MH(OpMaLINH;

UCIIONBb30BaTh  CpeAcTBA WH(DPOPMALMOHHBIX W KOMMYHHKaIIMOHHBIX
TEXHOJIOTUN B PEIIEHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3aa4 C COOJIoJeHHEeM TpeOOBaHMI HAPrOHOMHUKH, TEXHHKH O€30MMacHOCTH,
TUTUEHBI, PECypcocOepekeHusi, TMPABOBBIX U  OATUYECKUX HOPM, HOPM
nH(pOopMaMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COJEpKaHUS B Pa3IUYHBIX (opmaTax C
y4€TOM HazHadyeHus HHGOPMAIMU U LIEJIEBON ayIUTOPUHU, BbIOMpasi ONTUMAIbHYIO
dbopmy MpeacTaBICHUS U BU3yAIU3allUH.

KoMMyHHKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS .
OCYIIECTBJISATH OOIIEHNE Ha YpOKax (PU3UKH U BO BHEYPOUHOM ACATECIHHOCTH;
pacro3HaBaTh  TPEANOCHIIKM  KOH(QIUKTHBIX CHTyalluid W CcMAr4aTh
KOH(JIUKTHI,



Pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOUYKY 3PEHHUSI C HCIOIb30BaHUEM
S3BIKOBBIX CPEJICTB;

MOHUMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON M MHAUBUIYaTbHON
paboTHI,

BBIOMpaTh TEMAaTHUKY U METOJbl COBMECTHBIX ACHUCTBHUM C y4€TOM OOIIUX
HMHTEPECOB U BO3MOXKHOCTEH Ka)KJI0TO WieHa KOJUICKTUBA;

NPUHUMATh  1I€IM  COBMECTHOM  NESITEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTHUKEHUIO: COCTABJIATH IUIAH JIEUCTBUH,
pacrpenensaTh poiaud ¢ Y4ETOM MHEHUN YYaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OLICHUBATh KayeCTBO CBOETO BKJIaJa W KaXJOr0 Y4YaCTHHKAa KOMaHHIbl B
001K pe3yabTaT Mo pa3padOoTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TIPOEKThI, OLIEHMBaTh UJEU C TO3UIMA HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYaIUsAX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH HHUITUATUBHBIM.

PeryasitTuBHbIe YHUBepPcaJibHbIe YUeOHbIE JeiicTBUS
Camoopranuzauus:

CaMOCTOSITEIbHO OCYIIECTBIISITh MMO3HABATEIbHYIO ACATEILHOCTh B 00JIaCTH
(GU3UKH W aCTPOHOMHH, BBIABJISITH MPOOJIEMBI, CTaBUTb U (HOPMYIUPOBATH
COOCTBEHHBIE 314U,

CaMOCTOSITEJIbHO COCTAaBJIAThH IJIaH PEIICHUS] PacYETHBIX M KaueCTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHUS TPAKTUUECKON paboThl ¢ YUYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUYTCHU;

JIaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

pacuIupsTh paMKH Yy4eOHOTO MpeAMETa Ha OCHOBE JJUYHBIX MPEMNOUYTCHUH ;

JenaTh OCO3HAHHBIM BBIOOp, aprymMeHTHpOBaTh ero, OpaTh Ha ce0d
OTBETCTBEHHOCTb 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIH OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO HPYIULHUH B 00JIaCTH
(GU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTENIbHBIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJILHbIA MHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallusiM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIIQJIETh  HABBIKAMHU  [IO3HABaTEJIbHOM  pe(deKCMu Kak  OCO3HAHUS
COBEpUIAEMbIX JIEUCTBUA M MBICIUTEIBHBIX MPOIECCOB, HMX pe3yJbTaTOB U
OCHOBAaHHM;

UCII0JIb30BaTh MPUEMBI pedIIeKCUU ISl OLIEHKU CUTYalllH, BIOOpa BEPHOIO
pelieHus;



YMETh OIICHUBAaTh PUCKH M CBOEBPEMEHHO NPHHUMATH PEIICHUS IO WX
CHIDKCHHUIO;

MpPUHUMATh MOTHUBBI M apryMEHTHl JPYTUX TIPH aHAIW3E Pe3yJbTaToB
TeSITENHHOCTH;

MPUHUMATH ceOsl, TOHUMasi CBOM HEJIOCTATKU M JIOCTOMHCTBA,

MpPUHUMATh MOTHBBI M apryMEHTHl JPYTUX TIPH aHAIW3E Pe3yJbTaToB
TeSITENHHOCTH;

MPU3HABATh CBOE MIPABO M MPABO JAPYTUX HA OMHUOKH.

B mporecce AOCTMX)EHUS TUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3uKe A YpPOBHS cpeaHero oOiiero oOpa3oBaHusi y 0OyYarommXcs
COBEPIIIEHCTBYETCS AMOIMOHATBHBIH WHTEJICKT, MIPEATOIaratoInun
c(OpMHUPOBAHHOCTb.

CaMOCO3HaHMS, BKJIFOUAIOIIETO CIIOCOOHOCTh TTOHUMATh CBOE SMOITMOHATBHOE
COCTOSIHWE, BUCTh HANPABICHUS Pa3BUTHS COOCTBEHHON 3MOIMOHAIBHOU Chepsl,
OBITh YBEPEHHBIM B ceOe€;

CaMOpETyJMPOBaHMs, BKIIOUYAIONMIETO CAaMOKOHTPOJb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aJanTHPOBATHCA K
OMOIMOHATHHBIM H3MEHEHUSM U MPOSIBISITH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOUYAIOMIECH CTPEMJICHUE K JOCTIKCHUIO TIEH H
yCcrexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE [EHCTBOBATh HMCXOJS W3 CBOMX
BO3MOXHOCTEW;

OMIIATUH, BKIIOYAIONIEH CTIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSTHHE
ApYTHX, YYUTBIBATHh €r0 TIPH OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANTLHBIX HABBIKOB, BKJIIOYAIONTUX CIIOCOOHOCTH BHICTPANBATH OTHOIIECHUS
C IPYTUMU JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3perniaTh KOHQIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeameTHBbIC pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXaTh CPOPMHUPOBAHHOCTD Y O0YyHAIOIIUXCS YMEHU :

JEMOHCTPUPOBATh Ha MpHUMEpPaX poJib U MecTo (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM Hay4yHOM KapTUHBI MHpPA, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTHUH, B TPAKTUUECKON AEATEILHOCTH JIFOJICH;

YUYUTHIBATh TPAHULBl MPUMEHEHUS U3YUYCHHBIX (PU3NUECKUX MOJENeH:
MaTtepualibHasi TOYKa, HHEepIUalbHasl cucTeMa OoTcuéra, abCOJIIOTHO TBEPIOE TEJIO,
UJeaIbHbIN ra3, MOACIH CTPOCHUS Ta30B, KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUM 3apsi]] PU pelieHrr GU3NIECKUX 3a/1a4;

pacro3HaBath (u3nueckue sABjeHUS (MPOIecchl) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUSI BEIIECTBA U



AJEKTPOJUHAMUKK.  PAaBHOMEPHOE H  PAaBHOYCKOPEHHOE  MPSMOJHUHEHHOE
JIBW)KEHHE, CBOOOJHOE TIQJICHHE TeJl, JABWIXKEHHE 10 OKPY)KHOCTH, HHEpPIIUS,
B3auMojieiicTBue Tei, auddy3us, OpOyHOBCKOE ABMKEHUE, CTPOCHUE KUJKOCTEH
1 TBEPABIX TEII, U3MCHECHUE 00bEMA Tell IIPH HarpeBaHuM (OXJIaKICHUH), TCILIOBOC
paBHOBECHE, HCMapeHue, KOHJSHCcAIWs, IUIaBJICHUE, KPHUCTAIu3alius, KUIICHHE,
BJIAJKHOCTH BO3/lyXa, MOBBIIICHNE JABJICHHUS Ta3a MPU €ro HarpeBaHUHU B 3aKPHITOM
COoCyle, CBS3b MEXKIYy IapamMeTpaMH COCTOSHHUS Tra3a B  H30MpoIleccax,
AJIEKTPHU3AIIUS TEJl, B3aUMOJEHCTBUE 3aPI0B;

OTHMCHIBATh MEXAHWYECKOE JBHKEHHE, HUCIOJB3Yysd (U3UUYECKHE BEIUYUHBI.
KOOpJIMHATa, MyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
HMITYJIbC TeJla, KHHETHYECKas SHEPTHs, MOTCHIMAJbHAS dHEPTHs, MEXaHW4YecKas
paboTa, MexXxaHWYeCKas MOIIHOCTb, IIPM OINHWCAaHWU TPABWIHHO TPaKTOBATh
(GU3NUECKUM CMBICT HCIOJb3YEMbIX BEIMYWH, HX OOO3HAYECHHS W €IMHUIIHI,
HaxXoJAUTh (DOPMYJIBI, CBSA3BIBAIOIINE AAHHYIO (U3WUYECKYI0 BEIWYHUHY C APYTUMH
BEJIMYMHAMH,

ONKCHIBAaTh H3yYCHHBIC TEIJIOBBIE CBOMCTBA TEJ M TEIJIOBHIC SIBJICHHS,
UCIIONB3Ys (U3WYECKUE BEIMYUHBI. JaBJICHHWE Tas3a, TeMmIeparypa, CpeaHss
KMHETHYECKash SHEPTHUs XaOTHYECKOTO JABMIKCHHUS MOJIEKYJ, CpeIHEKBaIpaTHIHAs
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, paboTa rasa,
KO3(p(UIIMEHT TMOJIe3HOTO0 JCHCTBHUS TEIUIOBOTO JBHTaTels; IIpH OIHCAHUHU
MPaBUJILHO TPaKTOBaTh (DU3WUYECKUM CMBIC HCIOJb3YEMbIX BEIHYHH, HX
0003HAUCHUS W CAWHUIIBI, HAXOAUTh (OPMYJbI, CBSI3BIBAIOIIME JAHHYIO
(bU3UYECKYI0 BETUYHNHY C IPYTUMHU BEIUYHNHAM;

OTIMCHIBATh M3YUYEHHBIC AJICKTPUUECKHUE CBOMCTBA BEIECTBA U DJICKTPUUECKUE
siBiIeHHs (IIPOLIECChI), UCIOIb3YysS (DU3UUYECKUE BEIMUYMHBI. DJICKTPHUCCKHM 3apsi,
AJIEKTPUYECKOE T0JI€, HAMPsHKEHHOCTH IO, TOTEHIIMAN, Pa3HOCTh MOTEHIIMAIOB;
NP OMHCAHUM TMPABUIBHO TpPaKTOBaTh (U3UUYECKUM CMBICT HCIIOIb3yEMbIX
BEJIMYMH, WX OOO3HAYCHUS W EIUHHIIBI; YyKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (DM3UYECKYIO BEIMUMHY C APYTHMH BEIMUUHAMU,

aHaIM3UPOBaTh (PU3WUYECKUE MPOIECCH W SIBJICHUS, UCTIONB3Ys (PU3UUECKHE
3aKOHBI M IPUHIMIBI. 3aKOH BceMupHoro Tsarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXpaHEHHMS MEXaHMYECKOW OJHEPruM, 3aKOH COXPAHEHUS HMITYJbCa,
MPUHIMIT CYMEPIO3UIIMU CHJI, TIPUHITUIT PABHOIPABHUS HWHEPIHUAIBHBIX CHCTEM
OoTCYETa, MOJEKYJISIPHO-KMHETUUECKYI0O TEOPHIO CTPOCHHS BEIIEeCTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEH KMHETHUYECKON SHEPTUM TEIJIOBOTO JBHKECHHS MOJIEKYII C
a0COIIOTHOM TeMIlepaTypoil, MepBbId 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAaHCHUS
IJEKTPUYECKOTO 3apsiiaa, 3akoH KylloHa, mpu 3TOM pa3auyaTh CJIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKCHHE M YCIOBHUS (IpaHHUIIBI,
001acTH) IPUMEHUMOCTH;



OOBACHATh OCHOBHBIC TMPUHIMIBI JCHUCTBUS MalIuH, NOpuOOpPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS UX O€30MAaCHOT0 MCIOJIb30BAaHUS B
MOBCEIHEBHOM KU3HU,

BBITIOJTHATh JKCIEPUMEHTHl MO HUCCIEJOBAHUIO (PU3UYECKUX SBICHUU U
MPOIIECCOB C HCIOJb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEpPEHWIl, MPU STOM
dbopMyaupoBaTh IpoOieMy/3agauyy W THIOTE3y Yy4eOHOro SKCIEpUMEHTA,
coOupaTh YCTAHOBKY W3 TMPEJIOKEHHOTO OO0OpYyAOBaHUsSI, MPOBOAUTH OMBIT U
(bopMyIMpPOBATH BHIBOJIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUsT (DU3NUYECKUX BEIIUYMH, TPU
ATOM BBIOMPATH ONTHUMANbHBIN CHOCOO HM3MEPEHHUS M KCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKHU MOTPEUIHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UYECKUMH  BEIMYMHAMH  C
UCIIOIb30BAaHUEM MPSAMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3YyJbTAThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B
BUJIe Ta0IUI U IpaUKOB, JeNIaTh BBIBOJBI 10 pe3yJibTaTaM UCCIEOBaHMUS;

coOroIaTh MpaBujaa 0€30MacHOTO TPy/Aa MPH MPOBEACHUU HCCIICIOBAaHUN B
paMKax y4yeOHOTO »SKCIEPUMEHTa, Y4eOHO-UCCIEAOBATEIbCKOM M IPOECKTHOMN
JESTETLHOCTU C HUCIOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPOUCTB U J1a0OPATOPHOIO
000pya0BaHMUS;

pemiath pacy€THbIE 3aJaud C SBHO 3aJJaHHOW (PU3UYECKOM MOJENbIO,
UCIIONb3Ys (PU3NYECKUE 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7a4u
BBIOUpaTh (PU3UYECKYIO0 MOJIEIb, BBIACIATh (PU3UUYECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOoaUMBbIE NIl €€ peIleHUs, MPOBOJUTh PAacu€Thl U OLECHUBATh PEATbHOCTD
MOJIYYEHHOT0 3HAaUeHUsI PU3NUECKON BETUYUHBI;

peraTh KaYeCTBEHHbIE 3aJ]Ja4i: BHICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LEMOYKY PaCCYXKIEHUU C OMOpOMl Ha H3YyUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3ryecKre sIBJICHUS,

UCIIONBb30BaTh ~ MPU  PEIIEHUH  Y4eOHbIX  3aJad  COBPEMEHHBIC
MH(pOpPMalIMOHHBIE TEXHOJOTHH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIpeACTaBICHUS Yy4eOHOW M Hay4YHO-TIOMYJISIpHON MH(OpMaLUK, MOTYyYEHHON U3
pPa3IMYHBIX UCTOYHUKOB, KPUTUUECKHU aHATU3UPOBATH MOJy4aeMyI0 HHPOPMAITHUIO;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IMPOIIECCOB OKPYXAIOIIETO MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3HKE B MOBCEJHEBHOWU KU3ZHU
1Sl obecniedeHus: 0€30MacHOCTH MPU OOpallleHUH ¢ TpUOOpaMu U TEXHUYECKUMHU
YCTPOUCTBAMU, JII COXPAHEHUS 3/I0POBbSI U COOJIOJEHUS HOPM HKOJOTHYECKOTO
MOBEJICHUS B OKPYIKAIOIIEH CPEIE;



paboTaTh B TPYIE C BBIIOJHEHHUEM pPa3IMYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBATh pabOTy TPYMIbl, pPAMOHATBHO PpACHpPENeNaTh OOS3aHHOCTH U
IJIAHUPOBATH JIESITEIILHOCTh B HECTAH/IAPTHBIX CUTYallUAX, aJ€KBATHO OIEHUBATh
BKJIaJ] KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEUICHUE paccMaTpUBaeMO MPOOJIEMBbI.

K xoniy oOyuenus B 11 kJjacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXaTh CPOPMHUPOBAHHOCTD Y O0YyHAIOITUXCS YMEHU

JEMOHCTPUPOBATh HA MpHUMEpPaX poJib U MecTo (U3UKH B (POPMHUPOBAHUU
COBPEMEHHOM HAay4YHOM KAPTUHBI MHpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKON AESATEIbHOCTH JIOJACH, LEIOCTHOCTh U €IUHCTBO
bu3nUeCcKON KapTUHBI MUPA;

VUUTHIBATh TPAHULBl MPUMEHEHUS U3YUYCHHBIX (PU3NUECKUX MOJENeH !
TOYEUHBIN JIEKTPUUYECKUM 3apsij, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, SAEpHas
MOJIE/Ib aTOMa, HYKJIOHHAs MOJIEIb aTOMHOTO siipa MpHU PElIeHUH (PU3NUECKUX
3aj1ad;

pacro3HaBath (u3uueckue sABjIeHUS (MPOIECcChl) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JICKTPOJIMHAMUKHA U KBAaHTOBON (DM3UKU: DJIEKTPUUECKas MPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JEHUCTBUS TOKa, B3aHMMOJECUCTBUE
MarHuTOB, DSJIEKTPOMAarHUTHAasT WHAYKIUS, JACHCTBUE MArHUTHOrO TIOJA Ha
MPOBOJHUK C TOKOM M JABWXKYUIMMNCA 3aps]l, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPAaCHpOCTPAHEHUE CBETA, OTPaKECHHE, MPEIOMIICHUE,
untepdepeHnus, audpakuus U MOOJApU3AIUs CBETa, JIUCIEPCHs CBETa,
dotornekrpuueckuii 3pdekt (hoTodddeKkT), CBeTOBOE JaBicHNE, BOSHUKHOBCHHUE
JUHEWYATOro CHEeKTpa aroMa BOJOpPOJa, €CTECTBEHHAas W HMCKYyCCTBEHHas
PaIuOaKTUBHOCTH;

OIMCHIBATh W3yYCHHBIC CBOWCTBA BeliecTBa (JCKTPUUCCKHE, MAarHUTHBIC,
ONTUYECKHE,  JJICKTPUYCCKYI0  TPOBOJMMOCTh  pa3jMYHBIX  Ccpen) |
DJICKTPOMArHUTHBIE SIBIICHUS (MPOLIECCHI), HMCIONB3YS (U3NICCKUEC BEITUUMHBI:
ANEKTPUUYECKUI 3apsii, CUJia TOKA, DJIEKTPUUYECKOE HAMNpsHKEHUE, AJIEKTPUUYECKOe
COMPOTHUBIICHHE, PA3HOCTh MOTEHIUAJIOB, 3JEKTPOJBIKYIIAs cujia, padoTa TOKa,
WHIYKIHUST MarHuTHOro mouisi, cujia Awmmepa, cwia JlopeHnia, MHIYKTUBHOCTh
KATYIIKH, SHEPrusi 3JIEKTPUYECKOr0 M MArHUTHOTO TOJIeH, MEepUoJ M YacToTa
KojebaHuii B KoyieOaTeIbHOM KOHTYpE, 3aps]l W CHJIa TOKa B TIpoliecce
FapMOHUYECKUX JJICKTPOMAarHUTHBIX KoJjieOaHuii, (oKycHOe paccTosiHUE U
ONTHYECKasi CWUJIa JMH3bI, NMPU ONUCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBICI HUCIOJb3YEMbIX BEJIWYMH, HMX OOO3HAYEHUS U €AWHUIBI, YKa3bIBaTh
dbopMyJibl, CBA3BIBAIOIIME JAHHYI (U3WYECKYI0 BEIWYUMHY C JAPYTUMU
BEJIMYMHAMH;

OMUCHIBATh H3YyUYCHHbIC KBAHTOBBIC SIBICHUSI W TIPOLIECCHI, HCIOJb3YS
br3NYeCKUe BEJIMYHUHBI. CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U



4acTOTa CBETA, SHEPrusi U UMMyJIbc (OTOHA, IEPUOJI TOJIypacHaaa, SJHEPTUs CBSI3U
aTOMHBIX siiep, IpPU OMUCAHUM NPaBUIBHO TPAKTOBaTh (PU3MYECKUNA CMBICI
UCIIOIb3YEMbIX BEIUYMH, UX OOO3HAYEHUS U E€IUHUIIBI, YKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JIAHHYIO (PU3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIUYMHAMHU,
BBIYUCIISITh 3HaU€HUE (DU3NYECKOU BEJIMYHHBI,

aHAJIU3UPOBATH (PUBMYECKUE MPOIECCHl U SBIICHHS, UCIONB3YsS (PU3NUECKUE
3aKOHBI ¥ MPUHIUIIBI: 3aKOH OMa, 3aKOHBI MOCJIEI0OBATEIBHOTO U MapajuieIbHOTO
COCIIMHEHMS MPOBOIAHUKOB, 3aKOH JDxoyns—JIeHua, 3aKkOH 3JIEKTPOMAarHUTHOU
WHIYKIHWH, 3aKOH MPSMOJMHEHHOIO paclpOCTPAHEHHS CBETA, 3aKOHBI OTPAKECHUS
CBETAa, 3aKOHBI MPEJOMIICHUSI CBETAa, YpaBHeHHE ODiHIUTeHa 11 pororddexra,
3aKOH COXPAHEHHS HHEPIHH, 3aKOH COXPAHEHUs HMMIYJIbCa, 3aKOH COXpPaHECHUS
AIIEKTPUYECKOr0 3apsijia, 3aKOH COXPAHEHHS MacCOBOIO 4KCIa, MOcTynaTsl bopa,
3aKOH PaJMOaKTUBHOTO paclaja, Mpy 3TOM pa3indaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAXKCHUE W YCIOBUSA (TpaHUIlBl, 00acTH)
MPUMEHUMOCTH;

OTpeNeNsATh HAaIpaBJIeHUE BEKTOpa MHAYKIIMA MAarHUTHOTO MOJIsl MPOBOJHUKA
C TOKOM, cujibl Amnepa u cuibl JlopeHia;

CTPOUTh U OIHUCHIBATh H300pakKeHUE, CO3/1aBAEMOE IIJIOCKUM 3EpPKaJioM,
TOHKOH JIMH30U,

BBITIOJIHATh  OKCIIEPUMEHTBHl 1O UCCICAOBAaHUIO (PU3WYECKUX SBICHUI
UIIPOIIECCOB C MCMOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopMyaupoBaTh IpodOIeMy/3amauyy W THIOTE3y y4eOHOro SKCIEpPHMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYyAOBaHUSI, MPOBOJUTH OMBIT M
bopMyIUpPOBATH BHIBOJIBI;

OCYUIIECTBIIATH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIUYUH, MPU
ATOM BBIOMpPATH ONTHUMANbHBIM CHOCOO WM3MEPEHUS M KCHOJb30BAaTh HU3BECTHbHIC
METO/IbI OLIEHKU MOTPEIHOCTENH U3MEPEHU;

UCCIEIOBAaTh 3aBUCHUMOCTH (DU3UYECKUX BEIUYMH C MCIOJIb30BAHUEM
OpSIMBIX HW3MEPEHUM: TMpPU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJIE TAOIUIl U
rpaduKoOB, JIeJIaTh BBIBOJBI MO pe3yJibTaTaM UCCIICIOBAHMUS;

co0JroaTh MpaBuiia OE30MacHOr0 TPyJAa MPU MPOBEACHUU HCCIEIOBAHUN B
paMKax ydeOHOro »JKCIEPUMEHTa, Yy4eOHO-HUCCINENOBATEIbCKOM UM MPOEKTHOU
NEATENIbHOCTU C MCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOIMCTB M J1aOOpPaTOPHOIO
000pyI0BaHMUS;

pemiaTth pacy€THhlE 3a7a4ydl C SBHO 3aJlaHHOW (U3UYECKOW MOJIETBIO,
UCIIONIB3Ysl (PU3NUECKHE 3aKOHBI M IPUHITUIIBI, HA OCHOBE aHaiM3a yCIOBUS 3a1auu
BBIOMpPaTh (U3UYECKYIO MOJIENb, BBIACIATh (U3MUYECKHE BEIUYUHBI U (POPMYIIBI,



HEoOXomMuMbIe IS €€ peIIeHUs, MPOBOAUTh Pacu€Thl W OICHUBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3NUCCKON BETUIHHBI;

penIaTh Ka4eCTBEHHBIC 3aJ]a4l: BHICTPANBAThH JJIOTUYECKUA HETIPOTUBOPECUUBYIO
IEMOYKY PACCYXACHUM C OMOpPOH HAa W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nyecKue sIBJICHHUS,

UCIIOJIB30BaTh ~ MPU  pEHICHWHW  y4eOHBIX  3aJad  COBPEMCHHBIC
WH(OPMAIIMOHHBIE TEXHOJOTUU JIJISl TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIIPETAIINU
U TIPENICTaBICHUS YIeOHON M HAyYHO-TIOMYJISIPHON MH(GOPMAINH, TTOJYICHHON U3
Pa3TUYHBIX HCTOYHUKOB, KPUTHICCKH aHATM3UPOBATh MOJTydaeMyto HH(popMaIuio;

OOBSICHATh TIPWHIIMITBI JCUCTBUS MAIlIMH, TPUOOPOB M TEXHUYECKHUX
YCTPOKCTB, pa3indaTh yCIOBUS WX 0€30MMAaCHOTO MCIOJIB30BAaHUS B TIOBCETHEBHOM
KU3HH;

MIPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBICHEHHE MPOIECCOB OKPYKAIOIIETO MHpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTH;

HCIIOJIB30BaTh TEOPETUUYECKHE 3HAHWS 1O (PU3MKE B TTOBCETHEBHOW KU3HU
11l obecniedeHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ TPUOOpPaMU U TEXHUYECKUMHU
YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBBS M COOIOIECHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYIKAIOIIEH Cpeae;

paboTaTh B TpyHIE C BBHIMOJHEHUEM PA3JIHYHBIX COIMATBHBIX POJIEH,
IUTAHUPOBATh pPabOTy TPYMIbI, PAIMOHAIBHO pPACTIPENCsITh OOS3aHHOCTH H
TUTAHUPOBATH JIEATEILHOCTh B HECTAHIAPTHBIX CUTYAIUSAX, aJICKBAaTHO OICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB T'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIESMEL.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB 1 TeM uudpoBbie
Ne i/ P KonTtpoabnsie | IlpakTnueckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Pazgen 1. ®PU3UKA U METOAbI HAYYHOTI'O TIO3HAHUSA
bubmoreka [JOK
11 ®u3KKa U METO/Ibl HAYYHOTO ITO3HAHUS 2 httos://m.edsoo.ru/7fA1bF72
Uroro no pazaeny 2
Pazgen 2MEXAHUKA
bu6mmoreka [JOK
21 Kimematiria > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunamitka ! https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.3 3aKOHBI COXpPAHEHUSI B MEXAHUKE 6 1 1 httos://m.edsoo.ru/7fA1bF72
Hroro no pazneny 18
Pazgen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU bubmuorexa LIOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
3.2 OCHOBBI TepMOHHAMHK 10 1 https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSTHUSI BEILIECTBA. 5 bubnuorexa LIOK
' Ma30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no paszaeny

24

Pasznea 4. 9JIEKTPOAUHAMHUKA

bu6moreka [IOK
4.1 UeKTpoCTaTHiA 10 https://m.edsoo.ru/7f41bf72
42 ITocTosiHHBIN 31€eKTpHUYecKuil TOK. TOKH B 12 bubnuorexa LIOK
' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uudpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NpOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1.9JIEKTPOJIUHAMHUKA
MarnuTHoe 1noJjie. DIeKTpoMarHuTHast bubnmoreka [JOK
1.1 11 1 3
WHIYKLUS https://m.edsoo.ru/7f41c97c
Hroro no paszaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHn4ecKue U 3IeKTPOMarHUTHbBIE bubnmoreka [JOK
2.1 9 1
KoJIeOaHUs https://m.edsoo.ru/7f41c97c
99 MexaHn4ecKkue 1 31eKTpPOMarHUTHbBIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nuoreka [JOK
23 Onriia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pa3zaen 3.0CHOBBI CHEITUAJILHOM TEOPUUA OTHOCUTEJBHOCTH
31 OcHOBBI cieIUaIbHOM TEOPUHN 4 1 bubnmnoreka [JOK
' OTHOCHTEIIBHOCTH https://m.edso0.ru/7f41c97¢c
Hroro no paszaeny 4
Pa3znen 4 KBAHTOBASI ®U3UKA
. bubmorexa [JOK
4.1 DNeMeHTbl KBAHTOBOU ONTUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bu6mmorexa LIOK



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

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

4.3 ATtoMHOE A1po

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznea 5.9JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU U aCTPOPHUIUKU 7 Et?i?;;?:;ifgﬁmw?c
Uroro no pazneny 7
Pa3gen 6.0bOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06m1aromiee MOBTOpeHNE 4 Et?[i?;;?:;?)li[g};fmwk
Hroro no paszaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosanuyectBo 1yacos JIEeKTPOHHbBIE
Ne aTa nu¢ppoBkIe
Tema ypoka Kontpouabnbie | IIpakTnueckue A op
n/n Bcero u3ydeHusi ~ oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
®u3uKa — HayKa O MPUPOJIE.
1 Hayunsie MCT(})]K bl HOEH:)HI/ISI 1 bubmorexa [JOK
v A https://m.edsoo.ru/ff0c32e2
OKpPY’KaIoILlero Mupa
Poinb u MecTo (uzuku B

5 (hopMUpOBaHHUH COBPEMEHHOM 1 bubmmoreka [JOK
Hay4HOU KapTUHBI MUpPA, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKON IEATEIbHOCTH JIFOIEH
MexaHnueckoe JBUKEHUE.

3 OTHOCHUTEHPHOCTh MEXaHUUECKOTO 1 bubmmoreka [JOK
nerkeHus. [lepemenienne, CKOpOCTS, https://m.edsoo.ru/ff0c3508
yCKOpEHHE

4 PaBHOMEpHOE NpsAMONIMHENHOE 1 bu6motreka LIOK
JIBHOKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSIMOJINHEIHOE 1 bu6moteka [IOK
JBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOE TIafieHHe. Y CKOpeHue 1 bubmoreka [JOK
CBOOOTHOTO TTa/ICHHS https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHoe 1BUXEHHE.

7 ﬂI]:I/I)KeHI/Ie MAaTEPUAIIBHON TOYKH IO 1 bubmorexa [JOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunnun otHOCUTENBbHOCTH ["anumnest. 1 bubmmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHuepuuanbHble CUCTEMBI OTCUETA.
IlepBsiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHuun

bubmoreka [JOK

9 cynepro3unuu cui. Bropoi 3akoH
YHep t P . https://m.edsoo.ru/ff0c3be8
HreroToHa 1151 MatepuanbHOM TOUKH
Tpetuii 3akon HerloToHa 114 bu6moteka LIOK

10
MaTEepPUAIBHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKkoH BCeMHUpHOTo TaroreHus. Cuma

11 TspkecTu. [lepBas kocmMuyeckas bubmorexa [IOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tela https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddumment tpenus.

13 Cuna cgn OTI/IBJIeI?Ii)I npu BI/DI:CGHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ffOc3f76
TeJa B KUJKOCTU WM raze
[ToctynarensHO€ U BpamareabHOE

14 JBUKCHHUE a0COTIOTHO TBEPJOTO TEa. bubmmoreka [JOK
MowmenTt cuibl. [liiewo cuitbl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCUS TBEPAOIO Tea
NMiynbc MaTepHanbHONU TOYKH,

15 CUCTEMBbI MaTEPHAIbHBIX TOYEK. bubmmorexa [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE IBH>KEHHE
PaboTa 1 MOIITHOCTH CHJTBL.

16 Kunernyeckas 3Heprusi MaTepuaabHON bu6moteka LIOK
Touku. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU DHEPTUU

17 [TorenmanbHas sHEprus. Bbub6muoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToreHnmanpHas SHEPTUs yIPYro
nehOpMUPOBAHHON MPYKIHBIL.
[TorenumansHas SHEprys Texa BOIU3N
MIOBEPXHOCTU 3eMJIN

https://m.edsoo.ru/ff0c461a

18

[ToreH1anbHbIe U HEMOTEHIIUAIBHBIC
cuiibl. CBsA3b paboThI
HETOTEHIUAIBHBIX CUJI C U3MEHEHHEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEl.
3aKOH COXpaHEHUS MEXaHUYECKOH
SHEPruu

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

19

Jlaboparopnast pabota
«HccnenoBanue cBsi3u pabOTHI CUJIBI C
U3MEHEHHEM MEXaHUUECKOU SHEPruun
TeJa Ha MPUMEPE PaCTHKEHHUS
PE3HHOBOTO JKIyTa»

20

KoHnTposbHas padoTa no teme
«Kunemaruka. Jlunamuka. 3akoHbI
COXpPAHEHHUsSI B MEXaHUKE»

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

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKOU TeOpuH. BpoyHOBCKOE
nsmwxkenue. Auddysus

bubmmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapaxkrep ABHKECHUS U
B3aUMOJICHCTBUS YaCTUL] BEIIECTBA.
Mogenu cTpoeHus ra3oB, JKUIAKOCTEH
U TBEPABIX TEII

23

Macca monekyn. Konnuectso
BemiectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp



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

Henscus

WUneansusiii raz 8 MKT. OcHoBHOE

bubimmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIepaTypa Kak Mepa

26 CpellHel KUHETUYECKON IHEPTUU bubmmoreka [JOK
JBUKECHUS MOJIEKYJI. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneitpona

27 3akoH JlanbToHA. ["a30BbIE 3aKOHBI
Jlaboparopnast pabota

28 «HccnenoBanne 3aBUCHMOCTH MEKIY
napaMeTpamMmu COCTOSHUS
pa3peKEeHHOTIo ra3a»

29 W3omporuieccel B UI€AIBHOM T'a3€ U UX bu6moteka LIOK
rpaduyeckoe npeacTaBiIcHIe https://m.edsoo.ru/ff0c570e
BnyTrpeHnHss sHeprus
TEPMOJAMHAMUYECKOU CUCTEMBI U

30 cnocoObl € n3MeHeHus. KoimuectBo bubmoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
SHEPrusi 0JJHOATOMHOIO UEAIBHOTO
rasa

Bbu6mmoreka [IOK

31 Buet Teruomtepesatn https://m.edsoo.ru/ff0c5c36
VYnenpHas TENIOEMKOCTh BEIIECTBA.

32 KonugecTBo TemioTs! npu bubmorexa [JOK

. https://m.edsoo.ru/ff0c5c36
Teruionepenave. AnuadaTHbIi porecc

33 IlepBslii 3aKOH TEPMOJUHAMUKH U €TI0 bu6moreka [IOK
IIPUMEHEHUE K U30IpoLeccam https://m.edsoo.ru/ff0cSefc

34 HeobpaTtumocTs po1ieccoB B Bbub6mmoteka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TCPMOJUHAMUKHA

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicreusa u KITJI TemioBoi

bubmoreka [JOK

3 MAaIlUHBI https://m.edsoo.ru/ff0c600a
36 Mukn Kapno u ero KII/|
37 DKosorndeckue mpoodIeMbl
TEIJIOYHEPTEeTUKU
38 O6o6maromuii ypok «MonekymsipHas bubnmoreka [[OK
¢uznka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonrtponsHas pabota o Teme
39 «MonexynspHas ¢puzuka. OCHOBBI bubmorera LIOK
YIP ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpazoBaHKe U KOHCHCAIHUS. bu6moreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCUTENbHAS
41 BJIAJKHOCTh BO3ayxa. HacheleHHbIN bubmorexa [IOK
AR - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u
42 amopdHbIe Tena. AHU30TPOTIHS bu6moteka LIOK
CBOMCTB KpucTayioB. JKuakue https://m.edsoo.ru/ff0c65f0
KkpucTtayibl. COBpEMEHHBIE MaTEPUAITBI
[InaBnenue u KpUCTAIM3ALIMS.
43 VY aenpHas TETUIOTA IJIABJICHUS bubmorexa [JOK
' https://m.edsoo.ru/ff0c6708
Cybmumarnus
bubmmorexa [JOK
44 % 0
PABHEHHE TCIIOBOTO bajatica https://m.edsoo.ru/ff0c6820
45 DnexTpu3anus Tell. DIEeKTPUIECKUM bubnmorexa [JOK

3apsan. JIBa BUIa DIIEKTPUUECKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

[IpoBOAHUKH, TUDTEKTPUKU U

46 MOJIYIIPOBOIHUKU. 3aKOH COXPaHEHUS Bubmiorexa OK
YHPOBOA ' p https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsaa
B3aumoneiictBue 3apsaoB. 3akoH
47 Kynona. ToueuHbIi 3JIEKTpUICCKUN bubmorexa [IOK
Y ' p https://m.edsoo.ru/ffOc6ces
3apsin
Harpsi:k€HHOCTB 2IIEKTPUYECKOTO
48 nosis. [TpuHnun cynepnosunuu bu6moteka [JOK
NIEKTPUYECKUX NoJel. JInnumn https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
PaboTa cui1 31€KTpOCTaTHUECKOTO
49 noid. Iloren I/IaHpPaSHOCTB bubmiorexa HOK
' et https://m.edsoo.ru/ffOc6f00
[IOTEHI[HAIOB
IIpOBOIHUKHU U TUIJIEKTPUKHU B
50 3111[;1( 0CTATUYECKOM HOIJ)IC bubmorexa HOK
P ' https://m.edsoo.ru/ff0c7018
JlmanexTpuyeckast IpOHUIIAEMOCTh
bubmmoreka [JOK
51 OnexrpoéMrocTh. Konnencaro
JICKTPOCMKOCTD HACHCatop https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCThH TJIO CKOTO
52 KOHJIEHCATOPA. DHEPIUs 3apsKEHHOTO buGmorexa [IOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGoparopnas pabota "M3mepeHue
ANEKTPOEMKOCTH KOHAEHcaTopa'
[IpuHUMI NEHCTBUA U IPUMEHEHHUE
54 KOHJICHCATOPOB, KOMHPOBATHHOTO

ammapara, CTpyHHOTO IIpUHTepa.
DnexTpocTaTHYecKas 3aluTa.



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

3a3eMIIeHHE NIEKTPONPUOOpPOB

55

DNEKTPUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSTHHBIN TOK.
Cuna toka. Hanpskenue.
Conporusnenue. 3akon Oma st
y4JacTKa LEenu

56

[TocnenoBarenbHOE, MapaliebHOE,
CMEIIAHHOE COCTMHCHHE
poBoAHKUKOB. JITabopartopras paboTa
«M3ydeHune cMEIIaHHOTO COCTUHCHUS
PE3UCTOPOB»

0.5

bu6munoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOILTHOCTB AJIEKTPUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

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

58

3akon Oma it OJTHOM (3aMKHYTO)
anekTpudeckou nenu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«M3mepenne 3/1C uctouHuka ToKa u
€ro BHYTPEHHETO COIPOTUBIICHUS»

0.5

bubmmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs! TPOBOJUMOCTH TBEP/IBIX
METaJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS] METAJIIIOB OT
TeMreparypbl. CBEpXIIPOBOIUMOCTh

60

DNeKTpUYeCKUi TOK B BaKyyMe.
CBolicTBa 3JEKTPOHHBIX ITyYKOB

61

[TonmynpoBOJHUKH, X COOCTBEHHAS U
pUMecHasi MpoBoAUMOCTb. CBOWCTBA
p—n-nepexoxaa. [loxynpoBoaHUKOBBIE
npubOpHI

bub6mmoteka [JOK
https://m.edsoo.ru/ff0c84ae



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

DNeKTpUYEeCKUil TOK B pacTBOpax U

62 pacIiaBax 3J1€KTPOJIUTOB. 1 bu6moteka [IOK
DNEKTPOIUTHYECKAs JUCCOLIUALIMS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DJEKTPUYECKUNA TOK B razax.

63 CaMoCTOATENbHBIN U 1 bubmmoreka [JOK
HECaMOCTOATEIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
IInazma
DneKkTpuuecKue npudopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE 1 bu6moteka LIOK
npuMeHenue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o06maromuii ypok 1 bubmmoreka [JOK
«DNEKTPOIMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTposbHas padbota no teme
«Qnektpocraruka. [locTossHHbBIN

66 anekTpuueckuil Tok. Toku B 1 bubmmorexa [JOK
pasnuuHbIX cpefax» /Beepoccuiickas https://m.edsoo.ru/ffOc8a8a
poBepoyYHasi paboTa MpH MPOBEACHUN
Ha OyMa)XHOM HOCHTEJIC

67 PesepBHbiit ypok. KonTponbHas 1 bu6moteka [IOK
pabota o Teme "DneKTpoguHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PezepBHbIit ypok. O6o0mIaromuii ypox 1 bu6moreka [IOK
no temam 10 kacca https://m.edsoo.ru/ffoc8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
o
Jlj;_n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie i[:;:eﬂl/lﬂ :)Igl?al;zz:feﬂbﬂue
padoThI padoThI pecypenI
[TocTosiHHBIE MAarHUTHI U UX

1 B3auMOJIeHCTBHE. MarHuTHOE ToJIe. 1 bubmuorexa [JOK
Bektop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIYKLIIHHU
MaruutHO€ 10JIe MPOBOIHUKA C

9 TokoM. OnbIT Opcrena. 1 bubnuorexa LIOK
B3anmonericTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «M3ydenue 1 1 bubmmoreka [JOK
MAarHuTHOTO IO/ KaTYLIKU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO IOJIS Ha
IIPOBOAHUK ¢ ToKOM. Cuia Amimepa.

4 JlaGopaTopnas pabora 1 1 bubnuorexa LIOK
«HccaenoBaHue gencTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha PaMKy C
TOKOM»

JleficTBEe MarHUTHOTO IOJIS Ha

5 JBYKYILYIOCS 3apsSKEHHYIO YaCTHILY. 1 bubnuorexa LIOK
Cuna Jlopenna. PaboTa cumbl https://m.edsoo.ru/ff0c9df4
Jlopenna
OnekrpomMarHuTHas UHAyKIus. [loTok

6 BEKTOpa MarHuTHOU nHAyKuuu. DJ1C 1

WHIYKIUU. 3aKOH AJIEKTPOMArHUTHOMN



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuuu Papanes

JlaGopaTopnas pabora
«HccaemoBaHue sIBJICHUS
3JIEKTPOMATHUTHON MHIIYKLIMU»

bubmoreka [JOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTD. fBIeHuE
camouHaykiuu. 3/1C caMOUHIyKIIUH.
DHeprusi MarHUuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I10J1e

bub6moreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U Ux
IIPUMEHEHHUE: IIOCTOSTHHBIC MarHUTHI,
3JIEKTPOMATHUTBI, 3JIEKTPOABUTATE,
YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTHII,
MHJyKLHOHHAs [1€Yb

10

Oo6o06maromuii ypok «MarHuTHOe
nosie. DIeKTPOMArHUTHAS MHTYKIUS»

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonrtponpHas paboTa o teme
«MarHurtHoe mnoure.
DNEeKTPOMAarHUTHAS MHYKIIHS»

bubmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBOOOTHBIC MEXAaHUUYECKUE
koseOanus. 'apmoHnueckue
KojeOaHus. YpaBHEHUE
rapMOHHMYECKHUX KOJICOaHU .
[IpeBpaienue s3uepruu

bubmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnast pabota
«HccnenoBanue 3aBUCUMOCTH
nepuoja MajibIX KojieOaHuM rpy3a Ha
HUTH OT JJIMHBI HUTU M MAaCChI TPy3a»

14

KonebarenbHblit koHTYp. CBOOOJHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMAIrHUTHBIC Ko0JIeOaHHs B
nacajbHOM KoJicOaTeIbHOM KOHTYPC.
Ananorus MCKIAY MCXaHUYCCKUMHU U
SJICKTPOMArHUTHBIMU KOJIEOAHUSIMHA

15

®opmyna ToMcoHa. 3aK0H
COXpaHEHHUs PHEPTUHU B HICATbHOM
Kosie6aTeIbHOM KOHTYpe

bubmoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

IIpencraBienue 0 3aTyXaromux
KoJieOaHusX. BeiHyKIeHHbIE
MexaHHueckue kojebanus. PezoHanc.
BbIHYXI€HHBIE DJIEKTPOMATHUTHBIE
KoJIe0aHus

bubmmoreka [JOK
https://m.edsoo.ru/ff0chb86

17

Ilepemennsblit Tok. CUHYCcOUATbHBII
MepEMEHHBIN TOK. MOIIHOCTh
[IEPEMEHHOTO TOKa. AMIIUTYIHOE U
JICMCTBYIOIIEE 3HAYEHHUE CUJIbI TOKA U
HaIpsHKEHUS

bu6moreka [JOK
https://m.edsoo.ru/ff0cbhd34

18

Tpancdopmarop. [IpousBoactao,
nepeaaya u norpedieHue
JJIEKTPUYECKOMN SHEPrUuun

19

YCTpOUCTBO U IPAKTUUYECKOE
IIPUMEHEHHUE NIEKTPUUECKOTO 3BOHKA,
reHepaTopa IEPEMEHHOIO TOKA,
JIMHUH JJIEKTpoIepesad

bu6moreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH ITPU
MIPOU3BOJICTBE AIIEKTPOIHEPTUH.
Kynsrypa ucnons3oBaHus
AIIEKTPOIHEPTUU B TIOBCETHEBHON
KU3ZHU



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

MexaHndueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuoa. CkopocTb

bubmoreka [JOK

21 pacrpoCTpaHeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
ITonepeuHsle ¥ MPOIOIBbHBIE BOJIHBI

99 3Byk. CkopocTh 3ByKa. ' poMKOCTh bu6mmoreka [JOK
3ByKa. Bricota Tona. TeMOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHuTHBIE BOJIHBI, X

23 cBolicTBa U ckopocts. [llkana bubmmorexa [JOK

https://m.edsoo.ru/ffOccfe0

AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paguoOCBsI3U U

24 TeneBuaeHud. Pa3BuTue cpencts
cBs13u. Pagnosokamus

25 KonTponsnas padora «Konedanus n bubnuorexa LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPaHEHHE

26 CBETa B OJTHOPOJHOM Cpejie. bubmmoreka [JOK
TodeuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OtpakeHue cBera. 3aKOHbI OTPAKECHUS

27 csera. [loctpoenue n3obpaxxeHuii B bubmmorexa [JOK

https://m.edsoo.ru/ff0cd4e0

IUIOCKOM 3€pKaje
IIpenomiienue ceera. [lonHoe

28 BHYTpEHHee oTpakeHue. [Ipenenbublii bubmuoreka [IOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKEHUS

29 Jlaboparopnas pabota «H3mepeHue bubnuorexa LIOK
IOKAa3aTelIs MPEJTOMIIEHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a

30 Jlunzel. [ToctpoeHune n300pakeHuit B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Dopmyna TOHKOH JIMH3BI.
VBenn4eHue JINH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnast pabota

31 «HccnenoBanue cBOMCTB
n300paskeHuH B TMH3aX»
Hucnepcus cera. CoxkHbIA COCTaB

32 6enoro ceera. L{ger. JlaboparopHas
pabota «HabmroeHue aucnepcun
CBETa»

33 Wutepdepennus cera. Judpakius bubmuorexa LIOK
ceta. Judpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22

34 ITonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa LIOK
[Tonmapusanus ceera https://m.edsoo.ru/ff0cf02e

35 Onrtuyeckue npudOpPHI U YCTPOHCTBA U
YCIIOBHSI X O€3011aCHOTO IPUMEHEHUS
['paHuUIBI IPUMEHUMOCTH

36 KJIaccuyeckoi Mexanuku. [locTynatsl bu6moreka [JOK
CIIELIMATIbHON TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.

37 3ameJyIeHHe BPEMEHU U COKpallleHHE bubmorexa [TOK
UTHHBL https://m.edsoo.ru/ff0cfa42
DHEprusi U UMITYJIbC PENSATUBUCTCKOM

38 yacTuilpl. CBSA3b MaccChl ¢ YHEprueil u bubmorexa [JOK
HMITYTCOM. DHEPIUs TTOKOS! https://m.edsoo.ru/ff0cfc68
KontponrHas padota «OnTuka.

39 OCHOBBI clielaIbHON TEOpUU bubmoreia HOK

OTHOCHUTCJIBHOCTU»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®oronsl. ®opmyna [1nanka. DHeprus

bu6mmoreka [JOK

40
U UMITYJIBC OTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BaHUE 56 [TOK
noImoreKa
41 . A.T.
borordexra. Ombirr https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akoHbI poTodrddexra. Ypasuenue
42 3ﬁHH.IT€§H8. Ji)lq)q)omatbg)ema buommorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
JHaBnenne cBeta. OnwiTel [1. H.
43 JlebeneBa. XuUMuuecKkoe IeHCTBUE bubmorexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTaa u
MIPAKTUYECKOe MPUMEHEHUE!
44
¢dboTormeMeHT, HOTOIATUHK,
coJTHe"Hast OaTapesi, CBETO IO
45 Pemenue 3a1a4 1mo Teme «9IEMEHTHI Bbub6moreka [JOK
KBAHTOBOU OIITUKU» https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OmBITEL
46 Pesepdopna o paccessHuO o-9actu bubmorexa [JOK
POOPA p t https://m.edsoo.ru/ff0d091a
IInanerapHas Mozeb aToMa
bu6moreka [JOK
47 IT b
OCTYHATRL bopa https://m.edsoo.ru/ff0dOafa
Wzayuenune u nornomieHne GoToOHOB
48 I I/I}l,qu €xoJle aToMa C O, HOqI)‘O OBHS bubmmorexa HOK
PH TICPEXO/IC aTOMa € OZIHOTO Yp https://m.edsoo.ru/ffodoafa
SHEPTUU Ha IPYroi. BUasl criekTpoB
BomnHoBEIe cBOiicTBa yacTull. BoHbI
. . bubmuorexa [JOK
49 ne bpoiins. KopnyckynspHo-BOIHOBOM

nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



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

BBIHYXXJACHHOC U3JTYUCHUC

50

OTKpbITHE paIMOAKTUBHOCTH. OTBITHI

Pesepdopaa mo onpeneneHuto cocrapa

PaIOAKTUBHOIO U3JTy4CHUS

bubmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anba-, 6era-, ramma-
n3iydeHus. BiusHue
paZiOaKTUBHOCTH Ha )KUBBIE
OpraHHU3MBbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacnan.
DONeKTpOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. I'aMma-usinyyeHue

bubmmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBs3U HyKJIOHOB B SIIpE.
SnepHble peakuuu. A nepHulil
peaktop. [Ipob6raembl, MEpCIEKTUBHI,
9KOJIOTMYECKHUE ACIIEKTHI SIAEPHON
SHEPreTUKU

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpBITHE
MO3UTPOHA. MeTo b HaOMIoIeHUS 1
pPErucTpanyu dJIEMEHTAPHbIX YaCTHLI.
Kpyrelii cron «@yHIaMeHTalIbHbIE
B3auMozeucTBusA. EnMHCTBO
(bu3nYecKoil KapTUHBI MUPA»

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

55

Dtanbl pa3BUTHUS ACTPOHOMHUH.
[IpuknagHo€ 1 MUPOBO33PEHUYECKOE
3HaUYCHHUE acTpoHOMUU. Bup
3BE€3HOTO HeOa. Co3Be3nus, ApKue
3BE3/1bl, IUIAHETHI, UX BUJIUMOE
nBrokenne. ConHeyHas cUCcTeMa



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

56

Counnue. ConHe4yHast aKTUBHOCT.
Ncrounuk sneprun ConHLa 1 3B€31

57

3BE&31bI, X OCHOBHLIE
XapaKTEPUCTUKHU. 3BE3/bI ITIaBHOU
MO CJe0BaTeIbHOCTU. BHyTpeHHee
cTpoeHue 38€31. CoBpeMEHHbIE
MIPECTABICHUSI O TIPOUCXOXKACHUU U
sBosonnu CoHLa U 3BE371

58

Muneunsii [yt — Hama I'anakTuka.
[Tonoxenue u aBmxenne CosHLA B
lNanaktuke. ['anaktuku. Y€pHeie
JBIPHI B sIIpax TraJaKTUK

59

Bcenennas. Paz0Oeranue rajakTuk.
Teopus bosbworo B3psIsa.
PenukroBoe nsnydenue.
MeraranakTuka

60

Hepemiennsie mpo0ieMbl acCTpPOHOMUU

61

KonTponpHas pabora «neMeHTHI
aCTPOHOMHH U aCTPO(UZUKU»

62

Ob6o06maromuii ypok. Ponb ¢pusmuku u
ACTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJIOTMYSCKOM, COIMATBLHOM 1
ITHUYECKOH cdepax MesTENbHOCTH
YyeJloBeKa

63

O06o6maromuii ypok. Ponbs u Mmecto
($U3UKK U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o06maromuii ypok. Posb




¢usnyeckoit Teopuu B GopMUPOBAHUHU
npeACTaBICHUN O (HU3NIECKOM
KapTHHE MHpa

O6o0maromuii ypok. Mecro
65 ¢u3nvecKoil KapTUHBI MUpa B 001IeM
pAny COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX [IPEJCTABICHUN O IPUPOIE

66 PesepBHbIl ypok. MaraurHoe moiie.

DNeKTpOMarHuTHas UHIYKIUs

PesepsHublii ypok. Ontrka. OCHOBBI
67 CTeUAIbHON TEOpHH
OTHOCUTEIIBHOCTH

Pesepnsiit ypok. KBanToBas ¢pusmka.
68 DeMeHTHl aCTPOHOMUU U

acTpou3uKu

bu6moreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHE MATEPHUAJIBI JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






