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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CpPEIHErO OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke c¢ yudéroM enepalibHONM pabdodeil MmporpaMMbl BOCHHUTAHHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0Opa3oBaTeNbHbIEC TPOrPAMMBI.

Copnepxkanue mnporpaMMmbl 10 (U3MKEe HampaBieHO Ha (HOpMUPOBAHUE
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTaM
OOy4eHHs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMKU MEKIPEIMETHBIX
CBs3€H (PUBUKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS] (PUM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus, MIAHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (PM3HUKHU: JINYHOCTHBIE,
MeTarpeIMEeTHbIC, TPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJIbTATHI OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cozepkaHue yueOHoro npeamera « Pu3nkay no rojgaMm 00y4yeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPOBI, BHICTYyIMAasl B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. LHIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeNeNsieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTMKH, TPaHCIOpTa, OCBOCHHUS
KOCMOCa, TMOJIyYeHHUsS HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (OPMUPOBAHHE YMEHUN TPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPU BBIMIOJHEHUH UMHU YU4E€OHBIX MCCIIeI0BaHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeaHEro oomero oOpa3oBaHUS
MOJIOKEH PA HUIel, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIMIBI €T0
MIOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
oObequHEH BOKPYr (Qu3nueckux Teopuid. BemymuMm B Kypce SBIsSIeTCS



dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi mpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pa3BuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpodIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypce dusuku mpemmonaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM T€XHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke 00CYX ICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBISAIOTCS (pu3nMdeckue Teopur (hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O TMPHUPOJAE, TpaHHIAX
NPUMEHUMOCTH TEOPHH, JJisl OMUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUU U
MIPOIIECCOB).

CucTeMHO-IesTeNIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXcCs.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpAaTOpPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUEHUYECKUX
MpakTUYecKux paboT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIISIETCS YYaCTHHUKAMU
o0pa3oBaTEILHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUSI U
ocHamleHuss kaOunera Qusuku. Ilpu »sToM obOecnieunBaeTcsi OBJIAJACHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTHL KOCBEHHBIE W3MEPEHUs, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEJIMYMH M TOCTAHOBKY OIBITOB TIO0 TPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yIENsAETCA PEUICHUI0 PAcYETHBIX M KAueCTBEHHBIX
3anay. Ilpu 3TOM A1 pacy€THBIX 3a/a4 MPUOPUTETOM SIBJISIOTCS 3aJauyd C SIBHO
3aJlaHHON (DU3UIECKON MOJIEIBIO, TTO3BOJISIONINE IPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTETpUpys 3HAHUS W3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3UYECKHX SIBJICHUM M MPOILIECCOB B OKPY’KAIOIIEH
KW3HU, TpeOyromue BbIOOpa (PU3MUECKON MOJAENU ISl CUTYallud MPaKTUKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CrledYeHH0 y4dyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3HUKY HAa YpPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBHSIX
IpeaIMeTHOro KabuHeTa (M3MKH WM B YCJIOBHUAX HMHTETPUPOBAHHOTO KaOuWHeTa
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3nMku AOMKHO OBITH



HE0OX0IMMOe J1abopaToOpHOE OOOpPYMOBAHWE U BBITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe yYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpalluOHHOE  00OpyJ0BaHHEe (HOPMHUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpalui s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMW H  MPOILIECCOB, OMIUPUYECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHUH.

JlaGopaTopHoe 00OpyIOBaHWE IS YYCHHYECKHX TPAKTHYECKUX padboT
dbopmupyeTCcs B BUIE TEMAaTHUYECKHX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITH TOCTPOCHBI Ha KOMILJIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMHU TEJIIMHU U3yUYeHUs PU3UKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

e (opmMupoBaHue HHTEpeca U CTpEeMJICHUS OOYYAIONIMXCS K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI¢ TIO3HAHUSA M (popMUpOBaHUE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHUSI KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
bU3MYeCKUX 3HAaHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne ATUX Telield 00ecreunBacTCsl PelIeHueM CISAYIOMNX 3a1ad B

nporiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

e TMpHOOpETEHHE CHUCTEMBI 3HaHUU 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (DH3UKY, OJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY u
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHME YMEHHH TIPUMEHATH TCOPETUUYCCKHUE 3HAHWUS IS
OoOBbsiCHeHUS (PU3WYECKUX SBICHUNW B TPUPOAEC U IS TPUHATHUA
MMPAKTUYECKUX PELICHUM B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS Pa3IUYHBIX 3a7a4 C SBHO 3aJIaHHOHN
dbuznyeckol Monenbplo, 3aJad, MOAPa3yMEBAIOIIMX CaMOCTOATEIHHOE
co3gaHue GU3NIECKONW MOJCIH, aJIcKBAaTHON yCIIOBUSIM 3aJa4H;

e TMOHWMaHUE (UBMYECKUX OCHOB M TPHUHIIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHMSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M MPOBEACHUS
(bU3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEPIpETaruu WHGOpMAIHH,
OTIPEJICIICHHS TOCTOBEPHOCTHU MOJTYYCHHOTO Pe3ysIbTaTa,;



e CO3JaHUE YCIOBUU I PA3BUTHA YMEHHUM IPOEKTHO-MCCIENOBATENBCKOM,
TBOPYECKOM J1€ATETbHOCTH.

Ha wusyuenune ¢usuku (06a30BbI YpOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus otBoauTcs 136 gacos: B 10 kimacce — 68 gacos (2 4aca B HEEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TNepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaromIMXCsl.



COJAEPXKXAHUE OBYUEHUA 10 KITACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®usuka — Hayka O mnpupone. Hayunbie mMeTOonbl NMO3HAHMS OKPYKAIOLIETO
mupa. Ponp JKkcnepuMeHTa W TEOpUM B IIPOLlECCE ITO3HAHUSA IIPUPOABL.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
duzuveckre 3aKOHbI U TEOpPHH. [ paHUIBI TPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, MX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeleHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U I[EepEeMEIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOonHOE nazieHre. Y CKopeHue CBOOOIHOTO MaieHUSI.

KpuBonuHenHoe  aBvKeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocth. [lepuon u yactora obparnienus. LleHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JIBHKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenue naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3yueHre HEpaBHOMEPHOTO ABUMKEHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpPOCTH.



HccnenoBaHnne COOTHOWIECHHS MEXAY NYTSIMH, MPOMACHHBIMU TEJIOM 34
MOCJIEAOBATENbHBIE PABHBIE IPOMEXYTKH BPEMEHM IMPHU PABHOYCKOPEHHOM
JBH>)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNUS IapUKa B BSI3KOU KUJIKOCTH.

N3yueHnne nBuxKeHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['amunesa. IlepBeii  3akoH  HeroToHa.
HMHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepnosuinuu cui. Bropoi 3akon HeroToHa
JUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuanbHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia Tsxkectu. llepBasg kocmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenust (mokos, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiument tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpamieHus. llnewo cumbl. YcnoBud
paBHOBECHUS TBEPAOIO TeJIA.

TexHn4eckrue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuUu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMallui.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOIbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBust paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuwl

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMUX B MPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIiuH.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonvl cOXpaneHus 6 MexanuKe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernyeckass sHeprus MarepuaqbHOM TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.



[loreHunanbHas DHEPIUsl. [loreHunanbHas SHEPTHs yIpyro
nepopMuUpoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teixa  BOIU3H
IIOBEPXHOCTU 3EMIIU.

[loreHuuanpHple W HEMOTEHIMalbHble  cuwibl.  CBsi3b  paboThI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXAHUYECKOM HDHEPIMM CUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE INMPUMEHEHHWE: BOILOMET, KOMED,
IIPY’KUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBM)KECHHE.

[lepexoq NOTEHIUATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKOW >HEpPrUH
TeJIa Ha IPUMEPE PACTSKEHHS PE3NHOBOTO JKI'YTa.

Pazgen 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Juddysusa. Xapakrep IBHXKEHUS U
B3aUMOJECUCTBUS YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TE U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemectBa. [locTosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ nzMmepenue. [llkama Temmneparyp
Llenbcus.

Mopnens  upeanpHOoro rasza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HUACANBbHOro rasza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpeIHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO IBMXKEHHMS dacTul] rasa. lllkana
temnepatyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanelpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM I'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe mpencTaBiIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0dapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME TUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUI.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra3oB.

Mogenb OpOyHOBCKOTO TBUKEHHUS.

Mogens onsita llTepHa.



OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJIEUCTBUSL.

Mogens, HILTIOCTPUPYIOIIAas TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHHWE COCTOSHUS HJCAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Ornpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHHUI
00BEMa KOMHATHI, TaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMETPAMH COCTOSTHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepMoanHaMuueckass cucremMa. BHYTpeHHS SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U CIOCOOBI €€ n3MeHeHus. KonnmiecTBo TemioThl U paboTta. BHyTpeHHs s
HEpPrus  OAHOATOMHOTO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHUE. Y IeNbHASI TEIIOEMKOCTh BELIECTBA.
KonruecTBo TEIIOTH NpH TEIIONEPEaAYE.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpuMeHeHue TEepBOro 3aKOHA TEPMOJMHAMHUKM K u3omponeccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpuHOMOBI  ACUCTBHS — TEIUIOBBIX  MAIIMH.
[IpeobpazoBanusi »HEpPrUM B TEIUIOBBIX MaminHax. KoadduimeHt mnosne3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT Moe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

M3MeHeHne BHYTpEHHEN SHEPIUH (TEMIIEpaTyphl) Tejla NpH TeIuionepeiaye.

OnpIT 1O anauabaTHOMY pACHIMPEHHIO BO37yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Monenu napoBoi TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPAHHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAsA BJIAXHOCTh BO31yxa. HaceimeHHsli map. YaenbHas TeIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiabsl. CoBpemeHHble Matepuaiibl. [lnaBienue u
KpUcTayum3aius. Y AebHas TerioTa miasienus. Cyonumarust.



YpaBHeHue TerIoBoro OamaHca.

TexHUYecKHue yCTPOMCTBA M TPAKTHUECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUHU TOJyUYeHHUs COBPEMEHHBIX MaTEepHAallOB, B
TOM YHCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kurienne npu NOHMKEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHust U MJIaBJICHUS KPUCTAITTMYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTaioB.

Yuenuueckuii s3xcnepumenm, 1abopamopuvie pabomuol

M3MepeHne OTHOCUTEBHON BIQKHOCTH BO3TyXa.

Paznen 4. DaekTpoauHaMuKa

Tema 1. dnexmpocmamuxa

OnekTpu3auus Tel. OJEKTpUYECKHil 3apsa. JBa Buaa BIEKTPUUYECKHUX
3apsaaoB. [IpOoBOAHWKM, OUAIEKTPUKU W MOJYIPOBOJHHUKHA. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IEKTPUYECKUI 3apsia.
Onektpuueckoe mojne. Hanpsok€HHOCTH  AnekTpuueckoro mnojsa.  [IpuHuun
CYNEPIO3ULIAN DJICKTPUUECKUX TOJIeH. JIMHUM HanpsiKEHHOCTH SJIEKTPUYECKOTO
TIOJISL.

PaGora cun  anekrpocratudeckoro  mosist.  Ilorenuuman.  Pa3HocThb
MOTCHIMANOB. [IpOBOAHMKM H JMINEKTPUKA B 3BJIEKTPOCTATUYECKOM IOJIE.
JnanexTpruyueckas IpOHUIIAEMOCTb.

DnekTpoéMkocTh. KonaeHcaTop. DIeKTPOEMKOCTh TIJIOCKOTO KOHJEHCATOpa.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

TexHnueckrue yCTpOMCTBA M IPAKTUUYECKOE IPUMEHEHHUE: BJIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpPUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U PUHIUII IEHCTBUS DJIEKTPOMETPA.

B3auMopaencTBre HaNEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[TpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3alIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJICKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIONIaAn
IJIACTUH, PACCTOSHUS MEXAY HUMH U JUAJIEKTPUUYECKOW NPOHUIIAEMOCTH.

DHeprus 3apsHyKEHHOr0 KOHAEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepenne 2neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax



ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA.
Hcroynuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hampsioxenue. 3akon OMa 15 yyacTKa LETIH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBICHUE BEILECTBA.
[locnenoBarenpHOE, TApaUIENbHOE, CMEIIAHHOE COEINHEHUE ITPOBOTHUKOB.

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

DNEeKTpOABMXKYLIasl Cujla M BHYTPEHHEE CONPOTUBIECHUE HCTOYHMKA TOKAa.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMbIKaHue.

OneKkTpoHHass  MOPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCUMOCTH
COIPOTHUBJIEHUS METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUNA TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas ITPOBOJAUMOCTH
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

ONeKTpuYecKnid TOK B pacTBOpax M paciulaBaX  dAJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

OnexkTpudyecknid TOK B ra3ax. CaMOCTOATENbHBIA M HECAMOCTOSTEIBHBIN
paspsa. Monunus. [1nazma.

TexHuyeckue yCTPOWCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEPMETD,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTelIbHbIE IMPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYTIPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOILIA/IN TIONIEPEYHOT0 CEUYEHUs U MaTepHraa.

CMemaHHoe COeTMHEHNE TTPOBOTHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CcHibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTS BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEemaHHOIo COeIMHEHUS PEZUCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEN CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaGmronenue amextposusa.

MexknpeaMeTHbIe CBSI3H

Nzyuenne xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMOJIOrMH, XMMHHU, Teorpadru U TEXHOJIOTUU.



Mesicnpeomemnule nousimusi, CBSI3aHHBIE C WU3YYEHHEM METOJOB HAYYHOTIO
NO3HAHMS: SIBJICHUE, HAay4HbId (hakT, runoresa, (Qusnuueckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas QyHKIuS,
napaboia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKIUU HA OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIJIOBOE PABHOBECHE),
AIEKTPUYECKUE SIBJICHUS B KUBOM NPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, XKUAKOCTEH H
ra3oB, JJIEKTPUYECKHUE CBOWCTBA METAJIOB, AIEKTPOJIUTUYECKAs IUCCOLAALNA,
rajibBaHUKA.

l'eocpaghus: BaxXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3OBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUS B TEXHHMKE, MOJUIMIIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTeilb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
IIOJIYYCHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIpHOOpOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpeBATEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KJIACC
Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMoAeHCTBHUE  IIOCTOSHHBIX  MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
VHYKLWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOE T1I0JI€ TPOBOJHHMKA € TOKOM. KapTuHa JMHUN WHIYKUUH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTBue NpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHE.

Cuina Jlopenua, €€ MOIyJib ¥ HarpaBlieHUE. JIBUKEHHE 3apSyKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBiieHMe DNEKTPOMArHUTHOW MHAYKIMHU. IIOTOK BeKTOpa MarHUTHON
MHIYKIUU. ODJEKTPOJBIKYIAS CUjla HWHAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Papanest.

BuxpeBoe anekTpuuecKkoe moje. OJEKTPOABMXKYIIAs CHJIA HWHIYKUWUA B
MIPOBOJAHUKE, IBHXKYILLEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.



[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKLUHMH. OJEKTPOABMKYIIAs CHJIA
CaMOUHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHuyeckue yCTpOWCTBA M NPAKTHUUYECKOE NPHUMEHEHHE: TOCTOSIHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTapHBIX
YacTUll, UHIYKIHOHHAS I1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evicTtre cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuio Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBiieHME CAaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PaMKYy C TOKOM.

HccnenoBanue siBIEHUS 3JICKTPOMArHUTHON MHIYKIWH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KOJ1€0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KoOJieOaHUSI.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpykVHHBIN MasTHUK. MaremMaTU4eCKU MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
koJiebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYeCKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPIr'uM B UJ€aTbHOM K0Jie0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyXarux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHMS.

[lepemennbiii TOK. CHUHYyCOMAAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsKEHUS.

Tpancpopmarop. [IponsBoacTBo, nepegadya U MOTpeOICHUE IEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE 3IeKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.



TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTUHUU AJIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoJeOATeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGnronenue pezoHanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUS.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PpPE3UCTOpa, KATYLIKH
WHYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TUHUYU AJIEKTPOIEpPEaauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBaHre MEPEMEHHOTO0 TOKa B LENM U3  IOCJIEI0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKMpPOMAZHUNHbBLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss | JyiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIC BOJIHBI.
HNuTtepdepenus u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexkrpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHUE, MpeoMIIeHUe, noJsapusanus, Judpakius,
untepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBA M TMPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Kone06mromeecs Te10 Kak UCTOYHUK 3BYKa.

Hab6mronenune orpakeHus: M MPETOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenune naTepdepennnu n qudpakiiniy MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBaHre  CBOWCTB — AJIEKTPOMArHUTHBIX  BOJIH: OTpaXK€HUE,
npesioMJIeHUE, MoJspu3anus, qudpakuus, UHTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueUHbI HCTOUHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTeh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroma IOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. LBer.

CobOuparoniie ¥ pacceuBaroniue JuH3bl. ToHkasg suH3a. DoKycHOE
pacCTOsIHME W ONTHYECKas CHila TOHKOM JuH3bl. IlocTpoeHue wuzoOpaxeHHil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMYMOB W MHUHHUMYMOB B HWHTEp(PEPEHILIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [JudpakuuonHas pemérka. YciaoBue HaONIOACHUA
IJIABHBIX ~MAaKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHruuecKkue YyCTpONCTBAa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaoOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ TOMOIIBIO TTPU3MBI.

[Tonydyenue ciekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusaluu cBeTa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

M3mepeHune nokasaTesns NpeJoMIIEHHs CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

HabGmronenue nucnepcuu ceera.



Pa3znen 6. OcHOBBI crielIHAJILHON TEOPUU OTHOCHTEIbHOCTH
I'panuil  OPUMEHMMOCTH — Kilaccuyecko — MexaHuku.  IlocTynaTsl
CHELIMATIBHOM TEOPUM OTHOCHUTEIBHOCTU: HMHBAPUAHTHOCTH MOAYJSI CKOPOCTH
CBETa B BAKyyMe, IPUHIUI OTHOCUTEIBHOCTH DIHIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU M COKpALICHHE
JUIAHBI.
OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YACTHULIBI. DHEPIUs
ITOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Dnemenmul KBAHMOBOU ONMUKU
®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMIyJbC (PoTOHA.
OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI

dotorpdekra. YpaBuenue DunimTeitHa st hoToddpdexra. «KpacHas rpanHunar
dbotorddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XUMHUECKOE JICVCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3ak0HOB BHEMHETO (oToddhdEKTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccesHHrO 0 -4acTHII.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GOTOHOB TpU Mepexojie aToMa C OJHOTO YPOBHSI SHEPTHMH Ha Jpyroil. Buiel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPO/IA.

BousiHoBBIE cBOlicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue inHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HabOnronenue IMHeHyaToro CuekTpa.



Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTb CTPOCHMs sapa. OTKphITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma 1o ompenesneHuro  cocrasa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-H3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens sigpa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3oronsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIN OeTa-pacnaa. [amma-
U3ITydeHHe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siipe. Saepubie cuibl. JledekT Macco sapa.

SAnepHble peakuuu. JleneHue u CUHTES saep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

®dynaameHTanbHble B3auMoecTBUsl. EAMHCTBO (GM3HYECKO KapTUHBI MUpA.

TexHuyeckue yCcTpoWCTBa U IPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomoi

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUY M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMHM.

Bun 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprun ConHIA W 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpEeHHEe CTpoeHuE
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHLA U
3BE31. DTambl )KU3HH 3BE3I.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
INanaktuke. Tunel raaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sSApax
rajaKkTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ua. Paz0oeranue ramakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEeHHUE.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus



HaOnronenusi HeBOOPYKEHHBIM TJIa30M C KCMOJIb30BAHUEM KOMITBIOTEPHBIX
NPUWIOKEHUHN I ONpe/ieNICHUs MOJIOXKEHUSI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sa CEeBEpPHOro MOJyIIapys U IPKUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maroniee MOBTOPEeHUE

Ponb Qu3uku M acTpOHOMHM B 5SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M ATHYECKOU cepax nesTeaIbHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOW HAYyYHOW KapTUHE MUPA, POJb (PU3HUUECKON TEOPUHU
B (OpPMHUPOBAHMHM TIPEACTABICHUA O (UINIECKON KapTHHE MHpPA, MECTO
bU3NYeCcKOl KapTHUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIICHUI O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
y4ETOM COJEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OHOJOTHH, XUMUH, TeoTpadru U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (puamyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: peumieHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKIHMH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesieHHe MIONIAaU TIOCKUX (GUryp u oobémMa Ted.

buonocus: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JBUKEHHS B )KUBOW IPUPOJE, ONTUYECKUE SIBJICHUS B KUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJ, KPUCTALUIUYECKAsI CTPYKTypa TBEPJIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTAULIUYECKOM PEMIETKUA, CHEKTPaJIbHBIN
aHajus.

l'eocpagusa: wmarHUTHBIE TIONMIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
dhoToChEMKA 3eMHOM TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texunonocus: NWHUAM DJEKTPOINEpenady, TEHEpATOop MNEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENb, MHAYKIHUOHHAs T€Yb, pajap, PaAUONPUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
coJIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJIKHO OOECTICUUTHh JOCTIKCHUE CICTYIONMINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpPaBJICHUI
BOCIIUTATEILHOUN ESITEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIEerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHHE B3aMMOJICMCTBOBATH C COLIMATILHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJIEHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSL:

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

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE pelIeHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOT'O TBOPUECTRA,
pUCyIero (pu3nYecKoi HayKe;

S) Tpy10BOr0 BOCIIMTAHMS:

MHTEpPEC K Pa3IMYHbIM cdepaMm npodecCHoHANbHONU AEATEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynyiuel mpodeccuu 1 peaau30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MJIaHBI;



TOTOBHOCTBH M CIIOCOOHOCTh K 00pa30BaHUIO U caMO0Opa30BaHUIO B 00JIacTH
(GU3HUKYN Ha IPOTSKEHUH BCEH KU3HU;

6) PK0JIOTHYeCKOT0 BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh JKOJIOTHUECKOW KYJNbTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakTepa dKOJOTHIECKHUX MPodIIem;

TUTAHUPOBAHKE U OCYIICCTBIICHUE ACUCTBUN B OKPYXKAIOIICH cpejic Ha OCHOBE
3HAHUS eJIe YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpEeHHUE OIbITAa JEATCILHOCTH JKOJOTHYSCKON HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HUKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UICCKON HAYKH;

OCO3HAaHUE IEHHOCTH HAYy4YHOH JesTeNbHOCTH, TOTOBHOCTh B IPOLIECCE
u3ydeHus: (GU3MKA ~ OCYIIECTBIISATH  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
NeSATeIbHOCTh UHIUBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeliCTBUS
Bba3oBble Jioru4ecKue aeiicTBUs:
CaMOCTOSITENNFHO ~ (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccmaTpuBath €€ BCECTOPOHHE;
ONpENENATh LENU JeATENbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHKCHHS,
BBISIBJISITh  3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHMsI B paccMaTpUBaeMBbIX
bu3MYeCKUX SIBICHUSIX;
pa3pabarbiBaTh IUIaH pELIEHHUs NPOOJEeMbl C YYETOM aHaIu3a HWMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaJIbHBIX PECYPCOB;
BHOCHTH KOPPEKTHBHI B ACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETbHOCTH;
KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBUAX  PEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOCHCTBYS;
pa3BHUBaTh KPEaTUBHOE MBIIIICHUE TPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBhIe uccieaoBarebCcKHe AeiiCTBUA:
BJIQ/ICTh HAYYHOW TEPMHHOJOTHEH, KIIOYEBHIMU TMOHATHSIMH W METOJaMHU
buznueckoil HayKu;
BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKOW U MPOEKTHON AESITeNbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJACP)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB MO3HAHUS;
BJAQJ€Th BHUAAMU JEATEIBHOCTH IO TMOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEPIPEeTAllY, MPeoOpPa3oBaHUI0 U TPHUMEHEHUIO B Pa3IMYHBIX Y4EOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YYE€OHBIX IIPOEKTOB B 00J1acTH (PU3HKY;



BBISIBJIAITh NIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh APTYMEHTHI JJIsl J10Ka3aTeIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhl U KPUTCPUHU PEIICHHUSI;

aHANMM3UPOBAaTh TIOJNIYYCHHBIE B XOJE PEIICHHUS 3a7a4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX IOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (uU3MKe B NPAKTUYECKYIO OOJIACTh
KU3HEIEITeIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, PEIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,

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

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU MOJydeHUs] UHPOpMauu (HU3HUECKOTO COICPKaHUS U3
WCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATh ITOUCK, aHaJu3,
CHUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O MHPOPMAIMK PA3IUIHBIX BHIOB W (HOpM
MPE/ICTaBIICHNUS,;

OILICHUBATh JJOCTOBEPHOCTHh HMH(POPMALIUH;

UCIIOJIb30BaTh  CPeJCTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3AIMOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHsi, TPABOBBIX U OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUSA B Pa3IUYHbIX (opMarax cC
y49€éTOM Ha3zHAYeHUS MHPOPMAIIUK U TISJICBON ayIUTOPHH, BEIOMpAs ONITUMAJIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYUIECTBJIATH OOLIEHUE HA YPOKaxX (PU3HKU U BO BHEYPOUHOMU JAESATEINBHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy W METOJIbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaKJIOI'0 YJIEHA KOJJIEKTUBA;

OpUHUMATh  1[eJIM  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JNOCTHMIKEHHUIO: COCTaBIATh IIIAH JCHCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAaJa M KaXIOI0 yYaCTHMKAa KOMaH[bl B
oO1IMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;



npeajiaratTb HOBBIC IIPOCKTLI, OLICHHBATHL HWACH C IIO3UMIMHM HOBHU3HEI,
OPUTHMHAJIbBHOCTH, HpaKTHqCCKOﬁ 3HAYUMOCTH,

OCYHICCTBJATh ITOBUTUBHOC CTPATCTHUYCCKOC IIOBCACHHUC B PaA3JIMYHBIX
CUTyalusiax, MposBJISAATb TBOPUCCTBO U Boo6pa>1<eHHe, OBITH HWHHUIIMATHUBHBIM.

PeryisiTuBHBIC YHUBepCcaJbHbIe y4eOHbIe AeiicTBUS
Camoopranusanms:

CaMOCTOATEJIbHO OCYUIECTBJISATh MMO3HABATENbHYIO JIEATEIBHOCTh B 00JAaCTH
(GU3MKKM U acCTPOHOMMHM, BBIABIATH MPOOJEMBI, CTaBUTb U (HOPMYIHPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIbHO COCTABJISITh IUIAH PEIICHHUS PACYETHBIX M KAaYECTBEHHBIX
3aJ1a4, TUIaH BBIOJIHEHUS TPAKTUYECKON PabOThI C YUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacupsATh paMKH y4eOHOTO MPEeAMETa Ha OCHOBE JINYHBIX NMPEATIOYTCHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYIULUU B 00JacTH
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, YJMOLMOHAJIBHbIN HHTEJJICKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTHUBBI B JESATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/J€Th  HABBIKAMU  [IO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, WX PpE3YyJIbTaTOB U
OCHOBAaHUIA;

UCITIOJIB30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTrO
pelIeHus;

YMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO IPUHUMATh pEIIEHUs MO0 MX
CHUKEHMUIO;

NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TpPU aHadu3e pe3yiIbTaToB
NEeATEIbHOCTH;

NPUHUMATH ceOsl, MTOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI W apryMEHThl JPYTHX TMpU aHaJIu3e pe3yibTaToOB
NesTEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYIHX HA OIIHOKH.

B nponecce NOCTHKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOIPAMMBI
no (Qu3MKe I8 ypOBHS cpeaHero oOmero oOpa3oBaHUS Yy 0O0yYaronuxcs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, IpeanoIararonmi
c(hOpMHUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHHE, BUACTh HApPaBICHUS Pa3BUTHS COOCTBEHHOM AMOLIMOHAIBHOU cepsl,
OBITh YBEPEHHBIM B ce0e;



CaMOpPETYJIMPOBAaHMsSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HIMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHHUIO LN U
ycIexy, ONTUMHU3M, WHHMIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEM;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUINX CIOCOOHOCTh BBICTPAaUBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HNPEIMETHBIE PE3YJIBTATHBI

K koniy oOyuenuss B 10 kjacce mnpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TE€XHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH JIIOIEH;

VUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (DU3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEPIHUAJIbHAS CUCTEMAa OTCUETa, aOCOIIOTHO TBEPIOE TEINO,
UJCaJbHbIN ra3, MOJEIN CTPOEHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPU pPelIeHnH (PU3NIECKUX 3a]1a4;

pacrno3HaBath (U3UYECKHUE SIBJICHUS (TIPOLIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOW TEOpUM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TajeHue TeJ, JBMUKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3aumojeicTeue Ten, nuddysus, OPOYHOBCKOE NBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJT MPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, UCIApEHHUE, KOHACHCAIUS, MUIABJICHUE, KPUCTALIU3AIUs, KUIICHUE,
BJI&KHOCTh BO3/lyXa, OBBIIIEHUE JTABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
coCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM3OIpPOIECCax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJb3Yys (U3UYECKUE BEJIMYHHBI:
KOOpAMHATA, MyTh, MEpPeMelIeHHue, CKOPOCThb, YCKOpEHHE, Macca Teja, CcuJia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OMUCAHWW TPABWIHHO TPaKTOBATh
(U3UYECKUIT CMBICT MCIOJIB3YEeMbIX BEIMYMH, MX OOO3HAYCHMS M CIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMYHMHY C JAPYTUMU
BEJINYMHAMU;

OMMUCHIBATh M3YyUYECHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBICHUS,
UCTIONIB3Yysl (DM3WUYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKAsh HEPTUsl XaOTUYECKOTO JBHMXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSs JHEprusi, pabora rasa,
KOO (PUIIMEHT TMONEe3HOTO JCWCTBHUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU



MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICT HCIOJb3yeMbIX BEJIMYHMH, WX
0003Ha4YeHUsI W €IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIMUNHAM;

ONMUCHIBAaTh N3YYEHHBIC JIEKTPUUYECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
SABJICHUS (TIPOLIECCHI), UCTIONB3Ysl (HPU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIE, HAMPSHKEHHOCTD MOJIs, MOTEHIIUAN, PAa3HOCTh MOTEHIIMAJIOB;
NP ONWCAHWM TIPAaBWIBHO TPAaKTOBaTh (DU3UYECKHN CMBICI HCIIOJIb3YEeMbIX
BEeIIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYIO (PM3UYECKYIO BEJTUYHHY C APYTHUMH BEIHYNHAMH,

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI ¥ MIPUHIUIBL: 3aKOH BceMUpHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM DSHEPIuM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NPUHIUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUYECKOU SHEPTUU TEIJIOBOTO JIBUKCHUSI MOJIEKYJ C
aOCOJIFOTHOM TeMIepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
ANEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pa3nnuyarh CIOBECHYIO
(GbOopMyIIUPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAXKEHHUE W YCIOBHUS (TpaHULIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHITUIIBI  JCHCTBUS MAaIllMH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS X 0€30MacCHOTO HCIIOJIb30BaHUS B
MMOBCEHEBHOM JKH3HHU;

BBITIOTHATh HKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SIBJICHUU W
MPOLIECCOB C MCIIOJIb30BAHUEM IIPAMBIX U KOCBEHHBIX W3MEPEHUN, MPU 3TOM
dbopmyupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOHI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPaATh ONTHUMAJBHBIA CIIOCOO0 M3MEPEHHUS W HCIIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3WYECKUMHU  BEJIMYMHAMU  C
HCMOJIb30BAaHUEM TMPSMBIX H3MEPEHHH, NMPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpOBaTh PE3yIbTaThl MOTYYECHHOW 3aBUCHUMOCTU (PU3NYECKUX BEITUYHH B
BU/JIe TAOJIUIl ¥ TPpahUKOB, J€NIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICI0OBAHNUS,

COOJI0/IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOro JKCIEpUMEHTa, Y4eOHO-UCCIICIOBATEILCKOM U TMPOEKTHOM
JIEATEIIBHOCTH C HUCIOJIb30BAaHUEM H3MEPUTEIIbHBIX YCTPOMCTB U J1aOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 3aJ1au
BBIOMpaTh (DU3NUECKYI0 MOJEIb, BBIACIATh (YU3NUECKUE BEIUYHUHBI U (HOPMYIIBI,
HEOOXOMMbIC JJIsI €€ pEeIICHHs, MPOBOJIUTh PAcdy€Thl U OLICHUBATHh PEaTbHOCTh
MOJIYY€HHOTO 3HAYCHUS (PU3UIECKON BEIIMYNHBI,



penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH /IS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TIPEJICTABJICHUS YYEOHOUW U HAay4YHO-TIOMYJIIPHON MHGOpPMAIINH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKHU aHAJIM3UPOBATH MOTydaeMyto HH(pOpMaIuio;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIET0 MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OO0paIEHUH ¢ MPUOOPAMH U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH CpeaE;

paboTath B TpYIIE C BBHINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIBI, PAMOHAIBHO paCHpeleNaTh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K xonmy oOyudenuss B 11 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTh Y 00YUYAIOUINXCS YMEHHM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €AUHCTBO
(bu3MYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (PUBMUECKUX MO/IEIIeH:
TOYEYHBIN JEKTPUUECKUI 3apsij, Jy4 CBETa, TOUCUHbIN UCTOYHHMK CBETA, A/lepHas
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH pEelIeHUH (PU3NYECKUX
3azay;

pacro3HaBath (pU3NUYECKHE SIBJICHUS (MPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJSl Ha
MIPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsiyi, JICKTPOMArHUTHBIE KOJeOaHUsS W
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W TONSpPU3alUsg CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBeTOBOE JaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CrekTpa aroMa BOJOPOJA, €CTECTBEHHas M HMCKYyCCTBEHHas
PaINOaKTUBHOCTB;

OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccpel) W
AJIIEKTPOMArHUTHBIE $IBJIEHUS (TIPOLECChI), MCHOJb3Yysd (U3UYECKUE BEIMYMHBIL:
ANEKTPUUECKUI 3apsill, CUjia TOKa, HJIEKTPUUECKOE HANpsHKEHUE, DJIEKTPUYECKOe
COIPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYILAsA cuia, paboTa TOKa,
MHJYKIUST MarHUTHOrO Mojis, cwia Ammepa, cuia JlopeHiia, MHIYKTUBHOCTb
KATYIIKWA, YHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO TMOJei, MepuoJl MU YacToTa



KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M Cujla TOKa B MpOIEecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUl, (OKYCHOE pacCTOSTHUE U
ONTHYECKAs CWUJia JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3UUYECKHMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U EAUHULIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUMHY C JAPYTUMH
BEJINYNHAMU;

ONHUCHIBATh HW3YyUYCHHBIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIIOIb3Ys
bu3NYecKrue BEIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUS U UMIYJIbC (POTOHA, IEPUOJ TOTypaciiajia, SHEPTHUsl CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTNE JIAHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIWYMHAMU,
BBIYUCIISIT 3HAYEHUE (PU3NUECKOIN BETUYUHBI;

aHaJIU3UpOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MAPaJIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOW
WHYKINH, 3aKOH TPSMOJUHEUHOTO PaclpOCTpPaHEHUsI CBETA, 3aKOHbI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUsSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbI, O0OJACTH)
MPUMEHUMOCTH;

ONpENIENIATh HAIIPABICHHE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIriepa u cuibl JIopeHna;

CTPOUTh M OINHUCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNPU 3TOM
dbopmynmupoBaTh TpobiieMy/3amady H THIOTE3y Yy4eOHOro SKCIEePUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOJIBI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHMS;

coOJII01aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HUCCIEIOBAaHUMN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOEKTHOU
NESATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONUCTB U JaOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYMHBI U (HOPMYIIbI,
HEOOXOuMbIe [UIsl €€ pElIeHUs, NMPOBOJUTh PAcu€Thl M OLIEHHWBATH PEATBLHOCTH
MOJy4YE€HHOT0 3HauUeHUs (PU3NUECKOIN BEININHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKICHUN C ONOPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(buznueckue SBICHUS,

UCIOJB30BaTh  IMpPU  pPELIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTAaBJICHUS y4eOHOW W HAYYHO-TIOMYJSIpHON MHGOpMAIUK, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLIUIO;

OOBSICHATh NPUHLMIIBI JCHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacCHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HH;

IPUBOJNUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPYXKAIOLIEH Cpene;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pa3MYHbIX COLUAIbHBIX pPOJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIJIEMBI.
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Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

®dusuka u
METOMLL bubnuoreka IIOK https://m.edsoo.ru/7f41bf72
1.1 a Iﬂ{om 2 https://events.prosv.ru/uploads/2021/04/additions/0dkavMkObFgxG8YGnrCvP
v 9kJKvw8nrtaFvF4sV1A.pdf
IIO3HAHUA
Hroro 1o )
pazneny
Paznen 2. MEXAHUKA
KiHeMaTHK bu6nuoteka LIOK https://m.edsoo.ru/7f41bf72
2.1 . 5 1 https://events.prosv.ru/uploads/2021/04/additions/0dkavMkObFgxG8YGnrCvP
9kJKvw8nrtaFvF4sV1A.pdf
bu6mmoteka IIOK https://m.edsoo.ru/7f41bf72
2.2 JlunamM#Ka 7 https://events.prosv.ru/uploads/2021/04/additions/0dkavMkObFgxG8YGnrCvP
9kJKvw8nrtaFvF4sV1A.pdf
3aKoHBI bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
2.3 coxpaHeHHs 6 1 1 https://events.prosv.ru/uploads/2021/04/additions/0dkavMkObFgxG8YGnrCvP
B MEXaHHKE 9kJKvw8nrtaFvF4sV1A.pdf
14
TOTO TIO 18

pazneny



https://m.edsoo.ru/7f41bf72
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://m.edsoo.ru/7f41bf72
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://m.edsoo.ru/7f41bf72
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://m.edsoo.ru/7f41bf72
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

OCHOBBI
MOJIEKYJISIP bu6nmoteka IIOK https://m.edsoo.ru/7f41bf72
3.1 HO- 9 1 https://events.prosv.ru/uploads/2021/04/additions/0dkavMkObFgxG8YGnrCvP
KHHETHYECK 9kJKvw8nrtaFvF4sV1A.pdf
01 Teopun
OCHOBBI bubnuoreka IIOK https://m.edsoo.ru/7f41bf72
3.2  TtepmoauHa 10 https://events.prosv.ru/uploads/2021/04/additions/0dkavMkObFaxG8YGnrCvP
MHUKH 9kJKvw8nrtaFvF4sV1A.pdf
ArperaTHsl
zOCTOHHHﬂ bubmuoreka IIOK https://m.edsoo.ru/7f41bf72
33 I— 5 1 https://events.prosv.ru/uploads/2021/04/additions/0dkavMkObFgxG8YGnrCvP
9kJKvw8nrtaFvF4sV1A.pdf
da3oBbIC
IIEPEXObI
Hroro no 24
pazneny
Pa3znen 4. JIEKTPOIMHAMUKA
Dnextpocta bu6mmoteka IIOK https://m.edsoo.ru/7f41bf72
4.1 S 10 1 https://events.prosv.ru/uploads/2021/04/additions/0dkavMkObFgxG8YGnrCvP
9kJKvw8nrtaFvF4sV1A.pdf
IlocTostHHBI
i
3JIEKTPUYEC bubnuoteka [TOK https://m.edsoo.ru/7f41bf72
4.2 | Kui TOK. 12 1 https://events.prosv.ru/uploads/2021/04/additions/0dkavMkObFgxG8YGnrCvP
Toku B 9kJKvw8nrtaFvF4sV1A.pdf
Pa3ITUYHBIX
cpenax



https://m.edsoo.ru/7f41bf72
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://m.edsoo.ru/7f41bf72
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://m.edsoo.ru/7f41bf72
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://m.edsoo.ru/7f41bf72
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://m.edsoo.ru/7f41bf72
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
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Paznea 1. JIEKTPOJAUHAMUKA

1.1

MarsutHoe
rnoJje.
DneKkTpomMa
THUTHAs

VHYKIUS

Hroro no
paszaeiny

11

11

bu6mmoteka LIOK https://m.edsoo.ru/7f41¢97¢
https://events.prosv.ru/uploads/2021/04/additions/0dkavMkObFgxG8YGnrCvP9kJK
vw8nrtaFvF4sV1A.pdf

Paznen 2. KOJIEBAHUSA 1 BOJIHbBI

2.1

2.2

Mexanuuec
KUe 1
3JIEKTpOMar
HUTHBIE
KoJIeOaHUs

Mexanudec
KHe 1
3JIEKTpOMar
HUTHBIE
BOJIHEI

bu6nuoteka LIOK https://m.edsoo.ru/7f41¢97¢
https://events.prosv.ru/uploads/2021/04/additions/0dkavMkObFgxG8YGnrCvP9kJK
vw8nrtaFvF4sV1A.pdf

bubmuoreka IIOK https://m.edsoo.ru/7f41¢97¢
https://events.prosv.ru/uploads/2021/04/additions/0dkavMkObFgxG8YGnrCvP9kJK
vw8nrtaFvF4sV1A.pdf

23

Ontuka

10

bubmuoreka I{OK https://m.edsoo.ru/7f41¢97¢
https://events.prosv.ru/uploads/2021/04/additions/0dkavMkObFgxG8YGnrCvP9kJK



https://m.edsoo.ru/7f41c97c
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://m.edsoo.ru/7f41c97c
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://m.edsoo.ru/7f41c97c
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://m.edsoo.ru/7f41c97c
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1

vw8nrtaFvF4sV1A.pdf

Hroro mo 24
pazneny
Pa3zaen 3. OCHOBBI CIIEIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBEBI
CIIEUAJIbHO bubnmoreka [{OK https://m.edsoo.ru/7f41c97¢c
3.1 i1 teopun 4 https://events.prosv.ru/uploads/2021/04/additions/0dkavMkObFgxG8YGnrCvP9kJK
OTHOCHUTEIIb vw8nrtaFvF4sV1A.pdf
HOCTH
Hroro mmo 4
paszneny
Pa3nen 4. KBAHTOBASI ®U3UKA
DJIEMEHTHI bubnuoteka I{OK https://m.edsoo.ru/7f41¢97¢
4.1  KBaHTOBOW 6 1 https://events.prosv.ru/uploads/2021/04/additions/0dkavMkObFgxG8Y GnrCvP9kJK
OIITHKH vw8nrtaFvF4sV1A.pdf
Crpoenrie bu6mmoteka IIOK https://m.edsoo.ru/7f41¢97¢ -
4.2 AToMA 4 https://events.prosv.ru/uploads/2021/04/additions/0dkavMkObFgxG8Y GnrCvP9kJK
vw8nrtaFvF4sV1A.pdf
ATOMHOE bubmorexa [JOK
4.3 5 1 https://m.edsoo.ru/7f41c97chttps://events.prosv.ru/uploads/2021/04/additions/OdkavMk
po ObFgxG8YGnrCvPIkJKvw8nrtaFvF4sV1A.pdf
Hroro no 15
pasneny
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
DeMeHTHI
ACTpOHOMI bu6nuoteka LIOK https://m.edsoo.ru/7f41¢97¢ -
5.1 . 7 1 https://events.prosv.ru/uploads/2021/04/additions/0dkavMkObFgxG8YGnrCvP9kJK
vw8nrtaFvF4sV1A.pdf

acTpodu3uk
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https://m.edsoo.ru/7f41c97c
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://m.edsoo.ru/7f41c97c
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fevents.prosv.ru%2Fuploads%2F2021%2F04%2Fadditions%2F0dkavMkObFqxG8YGnrCvP9kJKvw8nrtaFvF4sV1A.pdf&utf=1
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Pa3znen 6. OGOBIHIAIOIIEE IOBTOPEHUE
0O600mato
6.1 1mee 4 bu6nuoteka LIOK https://m.edsoo.ru/7f41¢97¢
MIOBTOPCHHE
Hroro o 4
pasnerny
Pe3epBHOE Bpems 3
OBLIEE
KOJIMYECTBO
YACOBIIO 68 6 !
ITPOI'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®du3rka — HayKa O PUpOJIE.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/UI 1 bubmorexa HOK
v g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo ¢pusuku B

) (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATETHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE | bubmuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372¢
CBoOonHOe majieHne. Y CKopeHue
CBOOOHOTO TIA/ICHUS.

6 KpuBonuneliHoe 1Br>XeHuE 1 bubmorexa HOK

P g e https://m.edsoo.ru/ff0c39¢cc
JIBm>xeHrne MaTepuaabHON TOYKH 10
OKPY>KHOCTH
7 KonTponpHas pabora. Mexanuueckoe 1 1 bubnmoreka [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

JIBIDKECHHE.

https://m.edsoo.ru/ff0c3ada

[Tpuniun otHocuTenpHOCTH ["anues.

bu6mmoreka [IOK

Touku. Teopema 06 M3MEeHEHUN

8 HMuepuuanbHbIC CUCTEMEI OTCUCTA.
Pl . https://m.edsoo.ru/ff0c3bed
IIepssiii 3ak0oH HproToHa
Macca tena. Cuna. [Ipunmun
9 CyIepIo3uIny cuil. BTopoii 3akoH bubmorexa LOK
yuep ’ p . https://m.edsoo.ru/ff0c3be8
Hprotona niia maTepuanbHON TOUKH

10 Tperuii 3akoH HproToHa 17151 bubnuorexa [JOK
MaTEpPUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TsokecTH. IlepBas kocMudeckas bubmorexa [TOK

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

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuorexa [IOK
TEJa https://m.edsoo.ru/ff0c3el 8
Cuna tpenus. KosdduiuenT TpeHus.

13 Cuna czn OTI/IBJ'ICI—(II)I/I(I; apu I[BI/IS(CHI/II/I bubmmorera [TOK

p p https://m.edsoo.ru/ff0c3f76
Telna B JKUAKOCTH UJIN ras3e
[TocTymarenbHOe U BpalaTeabHOE

14 JIBIKEHHE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [Inedo cumbl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUsI TBEPJIOTO Tea
NMitynbsc MaTepHaIbHON TOYKH,

15 CHCTEMbI MaTEpPUATIbHBIX TOYECK. bubnmuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE TBUKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

. bubnmoreka [JOK

16 Kunernueckas sHeprusi MaTepuaaibHON

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3ada
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

KMHETUYECKOU SHEPrUuu

17

[ToreHuunanpHas SHEPTUSL.
[TorennmansHas SHEPTHS YIPYTO
ne(pOpMHUPOBAHHON MIPYKUHBIL.
[TorennmanpHast SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToreHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBsA3b pabOThI
HETIOTCHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPTHU CHCTEMBI Tell.
3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopaTtopHnast pabora
«MccnenoBanue cBsizu pabOTHI CHIIBI C
N3MCHCHUECM MGX&HI/I‘ICCKOﬁ BHCpFI/II/I
TeJa Ha IPUMEPE PaCTsHKCHHUS
PE3UHOBOTO KIyTa»

20

21

22

KonTposnbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE)

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

Xapaxkrep JABUKECHUS U
B3aUMMOJICHCTBHS YACTHUI] BEILIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
1 TBEPJIBIX TEIl

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

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

23

Macca monekyin. Konugecto
BemectBa. [locTtostHHas ABoraapo



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

TermoBoe paBHOBecue. TemnepaTrypa

24 u e€ usMmepenue. [llkana Temneparyp
Lenscus

’s Wneanbnsiii raz3 B MKT. OcHOBHOE bubmuorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 cpeaHel KHHETUYECKOM SHEPruun bubnnoreka [JOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora

)3 «HccnenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpamMu COCTOSHHUS
pPa3pexKEHHOTO Ta3a»

79 W3omporieccel B neabHOM rasze u ux bubnuoreka [IOK
rpaguyecKoe npeICTaBICHNE https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 croco0n! e€ m3meHeHus. KoanuecTBo bubmuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO UJI€aTbHOTO
rasa

bubmuorexa [JOK

31 Kowtporeras pabora. MKT https://m.edsoo.ru/ff0c5¢36
Bunae! Tenonepenaun Y aenbHas

0 TEIUIOEMKOCTD BeltecTBa. KoanyecTtBo bubmuorexa [JOK

TEIUIOTHI ITPH TEILIoNepeiaye.
AnrabaTHBIN mporecc

https://m.edsoo.ru/ff0c5¢36



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

[IepBblil 3aKOH TEPMOAUHAMUKU U €T0

bubmuorexa [JOK

33
NIPUMEHEHHE K U30IPOIIeccaM https://m.edsoo.ru/ff0cSefc
HeoOpaTtumocTs nporeccos B
34 pu (I: e. Bropon I;aII(lOH bubmmorexa LHOK
PHPOZE. P https://m.edso0.ru/ff0c6230
TEPMOJAUHAMUKU
35 [Tpuniun nevicreus u KII1/ TermoBoit bubnuorexa [JOK
MAIIUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIIJ]
37 DKoJ0ru4ecKue npooIeMbl
TETJIOOHEPTEeTUKU
18 Ob6o06maromuit ypok «MosnekynspHas bubnnorexa [HOK
¢duznka. OCHOBBI TEPMOAMHAMUKI) https://m.edsoo.ru/ff0c6938
KonTposnbHas pabora no teme
39 «MonekynsipHas ¢puzuka. OCHOBBI bubmorexa HOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOComI0OTHAs U OTHOCUTEIbHAS
41 BJIAJKHOCTh BO311yXa. HachlleHHbIN bubmmorexa [JOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
4 amopdHbIe Tena. AHU30TPONHS bubnnorexka [JOK
CBOMCTB KpUCTaJLIOB. JKujakue https://m.edsoo.ru/ff0c6510
Kkpuctauibl. COBpeMEHHbIE MaTepHUAIIbI
[TnaBneHue U KpUCTAITA3AITHSI.
43 VnenbHas TenioTa MiaaBieHUs bubmmorexa [OK
s ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
44 YpaBHeHHE TEIIOBOTO OajaHca bubnmuorexa [JOK



https://m.edsoo.ru/ff0c5efc
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
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OnexTpuzanys Tel. JNeKTPUIECKUI

https://m.edsoo.ru/ff0c6820

45 3apsa. [Ba BHaa dIEKTPUUECKUX buGnnorexa LIOK
AL P https://m.edsoo.ru/ff0c6bcc
3apsi0B
IIpoBogHMKH, TUANESKTPUKH U
46 H(?JI OBOIHUKU 3aK(I))H COXpaHEHUs buGnnorexa LIOK
yrip ’ p https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsaa
BzaumopeiictBue 3apsioB. 3aKoH
47 Kymnona. ToueyHBIN diIeKTpUYECKUN bubnnorexa LIOK
y ' p https://m.edsoo.ru/ff0c6ce4
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnmnoreka [JOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
PaGota cuit 31eKTpocTaTHuecKoro
49 nois. Ilorennuan. PasHocTh bubmmorera [TOK
' ) https://m.edsoo.ru/ff0c6£00
MMOTEHITNAJIOB
ITpoBOMHUKY U TUIIEKTPUKU B
50 BHIZ:KT OCTaTHYECKOM noljle bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmorexa [IOK
51 OnekTpoéMkocTh. KoHaeHncaTo
p g p https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH TIIIOCKOTO
52 KOHJeHcaTopa. DHEPTHS 3apSHKEHHOTO bubmmorera [IOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHas pabora "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"
54 [IpuHLKI [ENHCTBUS U IPUMEHEHHE



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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KOH/JIEHCATOPOB, KOIMMUPOBATHHOTO
amnmnapara, CTpyHHOTO IpUHTEpA.
DneKkTpocTaTHuecKas 3alluTa.
3azemileHue AIeKTPOpruOOpOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuia Toka. Hanpsixxenue.
Conpotusnenue. 3akon Oma it
y4acTKa [enu

56

[TocnenoBarenpHOE, AapauIEIBHOE,
CMEIIAHHOE COCAMHCHHE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoyns-Jlenma

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

58

3akon OMa A7ist TOJTHOM (3aMKHYTOI)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenune DJIC ucTouHMKa TOKA U
€r0 BHYTPEHHETO COMTPOTUBIICHHS

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

60

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'IeHI/Iﬂ METAJIIIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DJIEKTPUUYECKUI TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TYYKOB

61

[TomynpoBoAHUKH, HX COOCTBEHHAS U
IpUMecHas IpoBoAUMOCTh. CBoiCTBa

bu6mmoreka [IOK
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

p—n-nepexona. [lonynpoBogHuKoBbIE
IPUOOPHI

DNEKTPUUECKUN TOK B pacTBOpPax U

6 pacriaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DIIEKTPONUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSTeTbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSTENIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
ILnazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE | bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o06maromuit ypok | bubnmnorexa [JOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KontponbHas padoTa o Teme

66 «Qnekrpocraruka. [locTrosHHbIN 1 bubnuotexa [JOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPENAX»

67 PesepBHbIil ypok. KonTponbsHas | bubnnorexka [JOK
pabora o Teme "DIeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. OGo0maronmii ypok | bubnuorexa [IOK
o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c82ba
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Koutpoaensie — Ipakruveckue il:;:eﬂl/lﬂ :)I;I[()l;l:())]:;feﬂbﬂble
padoThI padoThI pecypeni
[TocTostHHBIE MATHUTHI U X
B3auMoeicTBUE. MarHuTHOE II0JI€E. 1 bu6nmorexa LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarsuTHO€ noJje NpOBOJHUKA C
ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3aumoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopnas pabora «3yuenue 1 1 bubmmnoreka HOK
MarHMTHOTO IO/ KaTYIIKH ¢ TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.
JlabopaTopHas paboTta 1 1 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TOJIS Ha
JBIKYILYIOCS 3apSDKEHHYIO YaCTHILY. | bu6muoreka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJneKTpoMarHuTHas HAykuus. [lotok
BEKTOpa MarHuTHOM uHAYKIMu. IJ1C 1
WHJYKIUU. 3aKOH 3JIEKTPOMArHUTHOM



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

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHII,
WHAYKIMOHHAS [I€Yb

O6o06maromuit ypok «MaruutHoe
noje. DIEeKTPOMarHUTHAS HHIYKIHS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal 50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKLUS»

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

but6mmorekxa [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

14

Koneb6arenbubiii koHTYp. CBOOOHBIC

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIE 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEeMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ff0cbd34

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON YJHEPTUN

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHNE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOrM4eCcKHe PUCKU TIpU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
ANEKTPOIHEPTHH B MTOBCEAHEBHON
KU3ZHU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocThb

bubnunoreka LIOK

21
pacnpoCTpaHEHUs U JJIMHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
” 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTpOMarHUTHBIE BOJIHBI, UX
23 CBOMCTBa U cKopocTh. [IIkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ff0ccfe)
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBsi3u. Pagmonoxkarus
)5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc68
[IpsmonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTtpaxxeHus ceera. [loctpoeHue bubmmorexa LIOK
p o P https://m.edsoo.ru/ff0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
IIpenomiienue csera. [lonHoe
)3 BHYTpeHHee oTpakeHue. IIpenenbHbril bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd716
OTpaKEHUS
’9 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
IIOKA3aTelIs MPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIun3el. [Toctpoenune n300pakeHuii B bubnuoteka [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. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ff0cddle

31

32

33

Jlaboparopnas pabota
«MccnenoBanne CBOMCTB
M300paXEHUI B TUH3AX»

Hucnepcus cera. Cl0KHBIN COCTaB
oenoro ceera. L{er. JlabopaTopHast
pabota «Habmonenne aucnepcuu
CBETa»

HNutepdepennus cera. udpakius
ceera. JludpaknnonHas pemérka

bubnunoreka LIOK
https://m.edsoo.ru/ff0ced22

34

HOHepe‘-IHOCTI) CBCTOBBIX BOJIH.
[Monsipuzanus ceera OnTHyeckne
npUOOPHI U YCTPOICTBA U YCIIOBHS UX
0€301acHOT0 MPUMEHEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0cf02e

35

KonTponbhas padora.
I'eomeTpuueckas onTuka.

36

37

38

I'panu1el TPUMEHUMOCTH
KJIaCCHYeCKOM MexaHuKH. [locTynarsl
CHElUaJIbHON TEOpUHU
OTHOCHUTENIbHOCTH

OTHOCUTENBHOCTh OHOBPCMCHHOCTH.

3amenJieHre BPEMEHH U COKpaIlEHUE
JUTHHEI
DHeprusi ¥ UMNYJIbC PENSTUBUCTCKOM

YaCTHUIIBI. CBs13b MacChI C SHEpPT nen u
HUMITYJIBCOM. 3H€pI‘I/I$I ITOKOsA

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cf862

bubnunorexa LIOK
https://m.edsoo.ru/ff0cfa42

but6mmoreka [IOK
https://m.edsoo.ru/ff0cfc68

39

Kontponbras padota «OnrTuka.

but6mmoreka [IOK



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

OcHOBBI CIELIMATIBHOM Teopuun
OTHOCHTEIBHOCTH

https://m.edsoo.ru/ff0cf610

®otounbl. opmyna [1nanka. DHeprus

bubnmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEAOBAHUE BuG 110K
nOIMoTEKa
41 otodddexra. OnbiTel A. I'.
¢ bd https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl portorddexra. YpaBHeHUE
42 BﬁHmTegHa ,Z[Hq})l(b(I)OTOB(I)(geKTa bubmorexa [IOK
) https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanumna» ¢potosaddexra
JlaBnenne cBera. Onbitel I1. H.
43 Jlebenera. Xumuueckoe JelicTBHE bubmorexa [IOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTBa u
44 MPaKTUYECKOE MPUMEHEHHUE:
(OTORIEMEHT, POTOAATUHK,
coJIHeUHasi baTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBaHTOBOW OMTHKW https://m.edsoo.ru/ff0d0302
46 KonrtponbHas pabora 1o treme bu6muoreka [JOK
«7€MEHTBI KBAHTOBOW ONITHUKM» https://m.edsoo.ru/ff0d091a
Monens aroma Tomcona. OmbITEI
47 Pesepdopna no paccesHUIO 0-4acTHULI. bu6muoreka [IOK
[limanerapHas Moaenp aroMa https://m.edsoo.ru/ff0dOafa
IToctynater bopa
W3nyuenne n miornomnieHne GpoTOHOB
i ¢ bubmuorexa [{OK
48 NP NEPEXO0e aTOMa C OJHOTO YPOBHS

SHEpPruu Ha Ipyrou. Buasl ciekTpos

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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49

BonnoBrle cBoiicTBa yacTull. BoHbI
ne bpoiina. KopnyckynsipHo-
BOJIHOBOM Jyanu3Mm. ClIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

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

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopaa no onpexnenenuio cocrasa

PaarOaKTUBHOI'O U3JTYUCHUA

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

51

CoiicTBa anb(da-, 6era-, ramma-
n3iydeHus. Biousxue
PaJIMOAKTUBHOCTH Ha )KMBBIC
OpTraHU3MBI

52

53

54

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMma-n3inydenue

OHeprus cBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. A nepHblil
peaktop. [Ipo6iiembl, TEPCIEKTUBBHI,
9KOJIOTMUYECKUE aCEKThI SEPHOI
SHEPreTHKU

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U
pErucTpanmu JIEMEHTAPHBIX YACTHII.
Kpyrusiit cton «®@yHnameHTanbHbIe
B3anmMoaercTBUA. EMMHCTBO
(bU3UIECKON KapTUHBI MUPa»

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

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

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

DTarbl pa3BUTHS ACTPOHOMHH.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HA4YEHHE acTpOHOMUHM. Buj



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3BE31HOrO HeOa. Co3Be3aus, IpKHE
3BE&31bl, IUIAHETHI, HX BUIUMOC
npmxeHne. CoHevHas cucTeMa

56

57

Connne. ConHeuHass aKTHBHOCTD.
Ncrounuk sHepruu CoiHua u 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI ITTABHOM
IocJieI0BaTelbHOCTU. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sBostoniu CoJHIa U 3BE3]

58

59

60

Muneunsiii [1yTe — Hamma ['anakTuka.
[Tonoxenue u nmxenue CoyHua B
lNanaktuke. I'anaktukn. Y€pHbie
JBIPBI B SAPAX TATAKTUK

Bcenennas. Pa3z0Oeranue ragakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

Kontponbnas padota «21eMEHTHI
aCTPOHOMUU U acTPOPU3IUKU»

62

O6o06maromuit ypok. Ponb dpuzuku u
ACTPOHOMHUHU B SKOHOMHUYECKOI,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOH cdhepax NeaTeTbHOCTH
YeJoBeKa

63

O6o6maromuit ypok. Pois i Mmecto




(GU3MKN ¥ ACTPOHOMUH B
COBPEMEHHOI HAy4YHOU KapTUHE MHUpa

O6o6maromuii ypok. Poib
64 ¢uznveckoii Teopun B HopMupoBaHUH
MPECTaBICHUN O (PU3NUYECKOI

KapTUHE MHpa

O6o6maromuii ypok. Mecto
65 ¢bu3nvecKoil KapTHHBI MUpa B 001IeM
pSLy COBPEMEHHBIX €CTECTBEHHO-

HAay4HBIX IIPEJICTABICHUN O IIPUPOAC

66 PesepBHbIil ypok. MaruutHoe noie.
DneKTpoMarHuTHasi MHAYKLIHS

PesepBHbiit ypok. OnTuka. OCHOBBI
67 CHeluaIbHON TEOpUn
OTHOCUTETBHOCTH

Pesepnsiii ypok. KBanToBas pusuka.
68 DneMeHThl aCTPOHOMUU U

acTpo(U3HUKH

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

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

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