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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpernofaBaHus yueOHoro mpeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peaAU3yIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydawommuxcsa 10-11 kimaccoB mpu
oOydeHHH UX (Pu3HKe Ha 0a30BOM YpPOBHE HA OCHOBE CHCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTam
OOy4eHHs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb pPEATU3AlNKU MEKIPEIMETHBIX
CBs3€H (UBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETW M3Y4YEeHHsS] (PUM3MKM HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TNIAHUPYEMbBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIC, TPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOydeHusl.

®du3rka Kak Hayka O HamOoJiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyxkaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOICCCOB U SBJICHWM, H3y4aeMbIX XHMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue (QU3MYECKUX 3HAHUW  OMpeneNseT XapakTep W pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIy4YeHHUS HOBBIX MaTEpHaIOB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAL B (POpPMUpOBAHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydaroImmuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIM METOJI MO3HAHUS MPU BBIMOJHEHUU UMHU YU4E€OHBIX HCCIIeI0BaHUMH.

B ocHOBy kypca (usuku s YpOBHSI CpPEIHEro oOIIero ooOpa3oBaHUs
MOJIOKEH PAJl HUJel, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIUIBI €T0
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUH C HEM KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKO, TaK U1 COBPEMEHHOMN (DU3UKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpPeanosiaraeT HCHOJIb30BaHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHUYECKUMU TTpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUIN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamusyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJlep KaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke OOCYXKIEHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBISIOTCS (hU3MUECKUE TeopuH ((OopMHUpPOBaHWE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUS (PU3UUECKON TEOPUHU, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB H
NPUHITMIIOB B COBPEMEHHBIX  MPEACTABICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, JJII OIWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA W
MIPOIIECCOB).

CucTeMHO-eSITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanmu3yeTcs Mpexie
BCEro 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU NESITEIbHOCTH O00YyYaroluXcCsl.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JIA0OPAaTOpHBIX padorT,
KOTOpBIE B MIporpamMme 1o (usnke oObeIUHEHBI B OOMIMN CIMCOK YUYCHHYECKHUX
MpakTUYecKux paboT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS W  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHuss kabuHera ¢Qusuku. Ilpm 5>TOM oOecrneunBaeTcsi OBJIAJCHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTHL KOCBEHHBIE W3MEPEHUsS, HUCCIICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPETIOKEHHBIX THTIOTE3.

Bonbioe BHUMaHUWE yHaENSETCS PENICHUIO PacYETHBIX W KAaueCTBEHHBIX
3agad. [lpu 3TOM nmns pacu€THBIX 3a7ad MPUOPHUTETOM SBIISIOTCS 33Ja4d C SIBHO
3aJjaHHON (PU3MUECKON MOJENBIO, TO3BOJIAIONINE TPUMEHSITh H3yYEeHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HMHTErpUpys 3HaHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBsICHEHHE TPOTEKaHUs (PU3MUYECKUX SIBICHUN M MPOIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECedYeHHI0 Yy4yeOHOro mpolecca 0a30BbIi YpPOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3Y9aThCsl B YCIOBHSX
NpPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HE0OXoauMoOe J1abopaTopHOe OO0OpYAOBAaHHWE JUIsl BBHITIOJIHEHUS] YKa3aHHBIX B
nporpamMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
o0opy1I0BaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHWE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme 1o (U3UKE KIIOUYEBBIX JAEMOHCTpAlUNA s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPUUECKUX U
byHITaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHM.

JlaGopatopHoe 00O0OpyIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydamomwuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHU TIEJIIMHU U3y4eHUSI PU3UKHU B 0011eM 00pa30BaAHUU SBIISTFOTCS:

e (opmupoBanue wuHTEpeca M CTpEeMJICHUS OOYYaIOMIMXCA K HAYYHOMY
U3YUYCHUIO TPUPOJBI, Pa3BUTHC WX HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUS U (OPMUPOBAHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHHME HAY4YHOTO MHPOBO33PECHHS KaK pe3yibTara H3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHWE YMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYeCcKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue mpencTaBICHUNA O PONMM (PUBUKU IS PA3BUTHUS IPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTrkeHne ITUX Ienei o0ecrednBaeTCsl pEIIeHHeM CIEIyIOINX 3a71ad B

npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeIHETo 0011ero o0pa3oBaHus:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  oOmux  QuanUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS  JUIS
OoOBbsiCHEHUsST (PU3WYECKUX SBICHUW B TNpPUPOAEC U IS TNPUHATUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOENH, aIeKBAaTHON YCIOBHSIM 3aa4u;

e TMOHMMaHUE (UBUYECKUX OCHOB W MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEFHOTO TUTAHUPOBAHMS W TPOBEACHUS
(bu3MYEeCKUX DKCIEPUMEHTOB, aHAIW3a M HMHTEPIIpETallud HH(OpMaIliH,
OIIpe/IEeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJI1 Pa3BUTUSL YMEHUH MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEAHEr0 OOIIEro
oOpazoBanus otBojauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEl0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmme mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENh JelaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaJIbHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mnpupone. Hayunbie mMeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJKCriepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (PU3UKE.

MonenvpoBanue (uU3NYECKUX SIBJIEHUM M mporeccoB. HayuHble TMIOTE3BI.
dusnyeckre 3aKOHbI U TEOPHUM. ['paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTENBHOCTh MEXaHWYECKOrO JIBUXKCHHS.
Cucrema orcu€ra. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroeHune nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOE IBIKeHHe. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBmkeHue. [IBUkKEHHE MaTepUAIBHOM TOYKH MO
OKPYKHOCTHU C MIOCTOSHHOW 1O MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAS
ckopocth. [lepuon u wactora obparienus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBI)KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

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

HaOmronenne ABWKEHHS Teja, OPOIICHHOrO TOJA YIjoM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpasneHnue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIECHUS MEXAY MNYTSIMHU, MNPOMAECHHBIMUA TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS TeNa, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutensHOCcTH  [amunes. Ilepseiii  3akoH  HbrotoHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuiia Tsxkectd. IlepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, cCkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. KosdduiumenT tpenus.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHndeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: NOALINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akon HproToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JAehOpMaliui.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanyue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYXKUHE U
pe3nHOBOM 00paslie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Mmnynec MarepualibHOM TOYKM (Teda), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMIynbC cuilbl 1 U3MEHEHHME HMITyJIbCa TEla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOYku. Teopema 00 W3MEHEHUH
KMHETUYECKOU DHEPIUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmMupoBaHHOM — npykuHbl.  [loTeHuManpHass  3Heprust Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUHM CHUCTEMBI TEIL
3aKOH COXpaHEHUSI MEXAaHUYECKOW SHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOLOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHUHUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEPIruH
TeJla Ha IIPUMEPE PACTKEHUS PE3UHOBOIO KTy Ta.

Paznen 3. MogiekyasipHasi Gu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep IBUKEHUS U
B3aUMOJICMCTBUSI YaCTUI[ BeElIeCTBA. MOJEIN CTPOCHUS Ta30B, XUIKOCTEHM U
TBEPIBIX TE U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHMS dactul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MAEaIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['padguueckoe mpelcTaBlieHUe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOUIME JUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OneIThl 10 MU PY3UN )KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CyILLIECTBOBAaHHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

Mopens, HILTIOCTPUPYIOIIAs IPUPOLY AABJIEHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHS HICANBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.

HccenmenoBanre 3aBUCMMOCTH MEXAY MApaAMETPAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoanHamMuueckass cucremMa. BHYTpeHHSS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAECAJbHOrO  rasa. Buaesl  Termonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3JIydeHHUE. Y IeJIbHAs TEIUIOEMKOCTDH BEILECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCcTh IPoIIecCcoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi ’HEpPrUM B TEIJIOBBIX MamuHax. KosdduiuueHT mnosie3Horo
nevictBusl TemioBoid mamuHbl. [{ukn KapHo u ero kos>pduumMeHT MOJIE3HOTO
JEeHCTBUS. DKOJIOTUYECKUE TPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpoHWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJA JIEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOJEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpPTUH (TeMIlepaTyphl) Teja MpU Terionepeaaye.

OnelT MO anuabaTHOMY pACIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aecpecamnwie cocmoanusn eeuyecmea. Dazosvie nepexoonl

[TapooOpazoBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeEIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHblE MaTepuanbl. [lnaBnenue wu
KpUcTayuM3anus. Y AenbHas TerioTa miaBinenus. Cyoaumanusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TMOJTYUYECHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHUCJIE HAaHOMATEepHUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBanus U MiaBJIeHUs] KPUCTAJUIMUECKOTO BEIIeCTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anusi Tel. OJEKTpUYEeCKWil 3apsan. JlBa BHIa 3IEKTPUYECKUX
3apsanoB. [IpOBOIHUKH, AUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPAHEHHUS
AIIEKTPUYECKOTO 3apsija.
BsaumopeiictBue 3apsa0B. 3akoH Kyiona. ToueuHblil 3IEeKTPUYECKUI 3apsi.
Onektpuyeckoe 1mone. Hampsok€HHOCTh  anekTpuueckoro modis.  [lpuHuun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Moyel. JIMHNM HanpsyKEHHOCTU DJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOOHMKM M JUDJNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTprdyeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpOB,
KOHJICHCATOp, KONMPOBAJIBHBIN anmapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BAaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSTHUSI MEXXAY HUMH U JUJICKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOTHUKOB.

Pabora amekTpumyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHHKA TOKA.
3akon Oma 11 MOJTHOM (3aMKHYTO#) 2yieKTpudeckoi nenu. KopoTtkoe 3aMblkaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKMY. CobcTBeHHas U IIpUMECHas IIPOBOJAUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIlaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.



DnekTpuyeckuii Tok B raszax. CamMoCTOSITEIbHBIN M HECaMOCTOSTENbHbIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPOHCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HAIPSKEHUS.

3aBUCHUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >IEKTpOABMKYIIEH Ccuibl. KOpoTKoe 3aMbIKaHHUE
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTE BO31yXa.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3yyeHue cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHa B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMONOTHU, XUMHH, TeoTpadvu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runoresa, (pusmyeckas BeIMUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBaHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKUus,
napabosa, rumnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXK/IECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEIUIOTIEPEIayH, TEIJIOBOEC PABHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B dKUBOUW NIPUPOJE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, BJIEKTPOJUTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYyTU€), JBUraTelb BHYTPEHHETO
cropaHusi, mapoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpHalOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IPUHTED, 3JIEKTPOHArPEBATEbHBIE puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rabBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTtossnHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe 1mone. Bektop MarHUTHOM HWHAYKUMH. [IpuHUIMO Cynepno3uiuu
MarHUTHBIX MoJiek. JIMHMKU MarHUTHOW WHAYKIUU. KapTuHa JUHUA MarHUTHOU
WHYKIINH T0JISI TOCTOSSHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalIPaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
WHAYKIAK. OJIEKTPOJABIKYINAs CUla HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABMKYIIAs CHJIA HHAYKUAH B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBIE€HME CAMOMHIYKIMU. OJICKTPOABIKYIAS  Ccuja
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIC
MAarHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMY MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHTYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJABUKYIIECH CHIIBI UHIYKIMU OT CKOPOCTH WU3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pasznea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMmpOMAZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. Ilepuon, vacrora, amrmumryaa u ¢asza KoyieOaHUM.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuii. [IpeBpaiiienre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCAHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMArHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusAX. BrIHYX€HHbIE MEXaHHUUECKUE
kosie0anus. PezoHanc. BoiHykI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUsI.

[lepemennbiii  TOK. CUHYyCOMJAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
JHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIeKTpodHepruu. KynpTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHME: DIICKTPUUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENIbHON CUCTEMBI (MPYKHUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpPE3UCTOPa, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUYU AIEKTPOIEpPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TEpUOja MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl rpy3a.

HccnenoBanre MNEpeMEHHOTO0 TOKa B IENM W3 MOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHusT W JJuHA BOJIHBL. [lomepedHble W TPOJOJIBHBIE BOJIHBI.
HNuTtepdepenius u iuPppakuus MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aunmnas opuentanus BektopoB E, B, V B anekTpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, Nojsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[[Ixana >MeKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmroenre cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJeOaHUM.



HccnenoBanne  CBOMCTB  AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsMoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
oaHOpoIHOM cpene. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHuit B
IIJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHune. [IpenenpHbIl yroma IOJIHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LBer.

Cobuparonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o00pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmyna TOHKOW JHUH3bI. YBEJIHYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [QudpakuvonHas pemérka. YCIoBUE HaOIIOIEHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  [aJ€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TU(PPaAKIIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuuecKkue yCTpONCTBAa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHUKPOCKON, TEJIeCKON, BOJOKOHHAas
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckre mpruodopBHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHrue. Mojiesib CBETOBOAA.

HccnenoBanrie CBOMCTB H300paKEHUH B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue criekTpa ¢ MOMOILBIO TTPU3MBI.

[Tony4yenue ciekTpa ¢ MOMONIbIO JUGPAKIUOHHON PEIIETKH.

HabGntonenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi



N3MepeHue nokaszaTess NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHukd.  IlocTymaTsel
CIIEHHAIBHOW TEOPUM OTHOCHUTEIBHOCTH: HMHBAPUAHTHOCTH MOZYJIA CKOPOCTH
CBETa B BAKyyMe, IPUHIMI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C SHEPrUEN U UMITYJILCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHUS
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPTHs
U UMIyJbC (pOTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbororddexra. YpaBHenue DiiHmreitHa 15 Gortordpdekra. «KpacHas rpaHuna»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUECKOE JIEVCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3ddeKT Ha yCTaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[ImanerapHas mogmens aroma. lloctynmater bopa. U3nyduenue u mnornonieHue
(GOTOHOB MpU Mepexoae aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPO/IA.

BosiHoBeIE cBOlicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue YCTpPOWCTBA M MPAKTUYECKOE TNPUMEHEHHE: CIEKTPaJbHBIM
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpPOeHHs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbIiTel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paavoakTuBHOrO wu3nydyeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YeHUs.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. ['amma-
U3JIydeHHE. 3aKOH PAJMOAKTUBHOIO pacajia.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTeE3 AI€EP.

Anepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W HEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKTHI IE€PHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHbBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3nyecKkoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M NPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pasznen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHs acTpoHoMUU. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3B&3mHoro nHeba. Co3Be3ausi, spKye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ConHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHIA@ U 3BE3.
3BE3/IbI, UX OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpamMma «CHEKTpalbHBIM KJlacC —
CBCTUMOCTB». 3BE3ABI TJIABHOM ITOCICIOBATCILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIHbHOCTH. BHYTpeHHee CTpoeHHue



3B€311. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKACHUU U 3Boiounu CoJHLIA U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mineunsiii [Iyts — Hama I'amaktuka. Ilonoxkenue u aBwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
TaJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3z0eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEeHHUE.

Macirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpobieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPeIeNICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31sI CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

HabGnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee NOBTOPEHUE

Ponb Qu3uku U acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHON KapTUHE MHPA, POJIb (PU3UUECKOI TEOpUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 knacce ocyiecTBisieTcs ¢
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3€M C KypcaMM MAaTE€MAaTHKH,
OuonoTNn, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumores3a, (uznyueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIO/ICHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: pewIeHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
ompeiesIeHne UIONIAIU TIOCKUX GUryp u oobémMa Tel.

buonoeus: snextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeIbHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM IPUPOAE, NCUCTBUE
paananyy Ha )KUBbIE OPTraHU3MBbI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIIMYECKAS] CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaus.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaad, TE€HEpaTop IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes..



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONMNX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOKHBI
OTpaxkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOmUXCsi PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaau3aldi OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUUA 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHu3alIiy;

YMEHHUE B3aMMOJEHCTBOBATh C COLUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU AESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUUCKOM rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYUBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETro (PU3nUecKoil HayKe;



5) Tpya0BOIro BOCIIUTAHMSI:

UHTEpPEC K Pa3IMYHbIM cdepaMm MnpodhecCHOHANbHONU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOU, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

c(hOpPMHPOBAHHOCTh JKOJOTHUECKOW KYJIBTYPBI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJIOTMYECKUX MpoOIieM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JIEMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOTO Pa3BUTHS YETIOBEUYECTBA,;

pacUIMpeHre OMbITa JIEITeIbHOCTH SKOJOTUYECKOM HAMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) IEHHOCTH HAYYHOT'0 TIO3HAHMSI:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTH HAy4YHOU JESTEeIbHOCTH, TOTOBHOCTH B IIpoIiecce
u3ydeHus: (QUBMKA ~ OCYIIECTBIATH  MPOCKTHYID H  HCCIEAOBATEIBCKYIO
NEeATeTbHOCTh HHIUBUIYAIBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS
ba3zoBble 1ornueckue aAecTBu:
CaMOCTOSITEIbHO  (OpMyJNIHpOBaTh W aKTyaJIU3UpPOBaTh  MpPoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpPENENATh 1eNIM JCSITENIbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU UX
JIOCTHIKEHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMAaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B IESITEIILHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIHTATOB
IIEJISM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibcKue 1eiCTBUA:
BJIAJ€Th HAyYHOW TEPMUHOJIOTUEH, KIIIOUEBBIMH MOHATHUSMU M METOJAMHU
(bu3nYeCcKON HAYKH;



BJIAJIETh HaBBIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00yiacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHusl 3ajiay (U3MYECKOTO COJEepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJAETh BHUIAMHM JEATEIBHOCTH IO IMOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpHIpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEeIIEHUs, HAaXOAUTh APTyMEHTHl JIs J10Ka3aTelIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb IEPEHOCUTh 3HAaHUA MO (QU3MKE B MPAKTUUYECKYIO 001acTh
KU3ZHEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHbIE TOAXO0/AbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHs] UHPOpManuu (U3HUECKOTO COAEpPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBJIATh IIOMCK, aHaJM3,
CUCTEMAaTH3allMI0 U HWHTEPIpPETAlni0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (Popm
IpEJCTaBICHNUS;

OLICHMBATh JJOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TE€XHOJOTMM B PELIEHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3al[MOHHBIX
3alady  C coOMofeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMTUEHBI, PECypcocOepeKeHMs, TMpPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUS B Pa3IMYHbIX (QopMarax c
yu€TOM Ha3zHayeHMsI HTHPOPMAIUHU U LEIEBOU ayAUTOPHUU, BHIOMPAs ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
OCYILECTBIISAThH OOIIEHNUE HA YpOKaxX (PM3UKH U BO BHEYPOUHO JIEATEIBHOCTH;
pacrno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CHUTyallMd M CMsr4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

MIOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh I1€JIM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJOr0 yYaCTHUKA KOMAaHIbl B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUUAA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErH4YeCKOe IIOBEICHHUE B Pa3JIMYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIAacTH
(GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aj]a4, IJIaH BBITOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paAMKH Y4eOHOIr0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(GU3HUKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUM;

UCIOJIb30BaTh MPHUEMBI PeIIeKCHU VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETh OLICHUBaTh PHUCKM U CBOECBPEMEHHO MPUHUMATH PEIICHUA IO HX
CHUIKECHUIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYrUX NPU aHAIN3E pe3yJIbTATOB
JIEATEIILHOCTH;

MPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M apPryMEHTBl JPYyTHUX MpPU aHAJIN3€ pe3yJIbTAaTOB
JIESITCIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpouecce nOCTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPAMMBI
no (QuU3MKEe i1 ypOBHS cpeaHero oOmero oOpa3oBaHusS y 0O0yJaronuxcs
COBEPIICHCTBYETCSA AMOLIMOHAJILHBIN WHTEJIJICKT, MPEANOIararo It
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMs, BKIIOYAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTHSI COOCTBEHHOUN SMOILIMOHAIBHON c(ephl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETyJIMPOBAHUS, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTh aJalTUPOBAaTBhCI K
AMOIMOHATLHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIIEXYy, ONTHMHU3M, WHUIIMATUBHOCTb, YMEHHUE JACHCTBOBATH MCXOJA M3 CBOHUX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CITOCOOHOCTh MMOHUMATh SYMOIIMOHATLHOE COCTOSHUE
JPYTUX, YYUTHIBaTh €r0 TMPU OCYIIECTBICHUU OOIIEHUS, CHOCOOHOCTh K
COYYBCTBHIO U COIEPEIKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSI, POSBIISITH HHTEPEC U pa3peniaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

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

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIESITEIIbHOCTH JIIOJIEH;

YYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEePIMaIbHAs CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAIIBHBIN T'a3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pelIeHnH PU3NMIECKHUX 3a/1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOAUHAMUKU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSAMOJUHEWHOE
NBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, IBUKEHUE IO OKPYKHOCTHU, HHEpLHS,
B3auMojieiicTBue Tenl, Auddy3us, OPOYHOBCKOE IBWKEHHE, CTPOEHHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TTPU HAarpeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
pPaBHOBECHUE, MCHApPEHUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTAJUIM3ALNs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaXx,
AIEKTPU3ALMSA TEJ, B3AUMOJICUCTBUE 3aPSJIOB;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATa, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Tella, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTECHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OINUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS M €IAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUUHY C JAPYTHUMHU
BEJINYMHAMU;

OMMUCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIIONIb3Ysl (U3MYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUsl Xa0TUYECKOrO JBMXKCHUSI MOJICKYJ, CPEIHEKBAIpaTUUHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o00O3Ha4YeHUsT U EIUHMIIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
aBJIeHUs (ITPOLIECCHI), UCTIONB3Ys (PU3NUYECKUe BETUYMHBI: AJIEKTPUUECKUI 3apsi,
ANEKTPUUYECKOE T0JIEe, HAMPSHKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIIUAJIOB;
NPy OINMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOJIb3yEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHAM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YsS (PU3MUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUupHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHUsI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS MMITYJIbCa,
MPUHIUAN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPTUM TEIIOBOTO JBUKEHUSI MOJIEKYII C
aOCOJIFOTHOM TeMmmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHMS
AIEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasnuyarh CIOBECHYIO
GbOopMyJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHE W YCIOBHUS (TpaHUIIbI,
001acTH) MPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE TMPUHIMIBI JACHCTBUS MAalllMH, NOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMIOJHATh AKCHEPUMEHTHI IO HCCICAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX H3MEPEHHU, MPU 3TOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bOopMyIHpPOBATh BHIBOIBI,

OCYULIECTBJISATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMANIbHBIN CIIOCOO M3MEPEHHS U HCIOIb30BaTh H3BECTHBIC
METO/IbI OLICHKU ITOTPEIIHOCTEN U3MEPEHHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEJIWYUMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(UKCUpPOBATh pe3yNbTaThl MOJTYYEHHON 3aBUCHUMOCTH (PU3NYECKUX BEIUYHH B
BUJIE TaOnuIl U rpauKoB, AeJaTh BBIBOABI IO PE3yJbTaTaM HCCIEA0BAHUS;

co0ro1aTh npaBuia 0€30MacHOTrO TpyJa MpHU IPOBEJCHUM HCCIIEJOBAaHUN B
pamMKax y4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JEATEIbHOCTH C MCIOJb30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOIO
000Opy1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJIEINbIO,
UCIOJIB3YS (PU3HUECKHUE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 33/1a4U
BBIOMPATh (PU3MYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoAUMbIE NJisi €€ PElIeHUs, TPOBOAUTh PAacUYEThl M OLICHUBATH PEaJIbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pelarh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY PACCYXKIACHUN C OMOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  Yy4eOHBIX  3aJady  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPENICTABJICHUS YICOHOW W HAYYHO-TOMYJISIPHON MHGOPMAINH, TTOTYIYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATH MOJIy4aeMyIo HH()OPMALIUIO;

PUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH NP OOpAIllEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHHUS 30POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3JIUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYNIbI, PAlMOHAIBHO paCHpenensaTh OOS3aHHOCTU U
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOJIEMBI.

K xoHny oOyuenus B 11 kjacce npeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTBHIBaTh TPaHUILBl MPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJEIIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOUECUHbI HCTOYHMK CBETA, AIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU pelIeHUuH (PU3NYECKHUX
3a/1ay;

pacrno3HaBaTh (pU3NUYECKHUE SIBJICHUS (IPOLECCH) U OOBIACHIATh UX HAa OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKHN U KBAHTOBOW (PU3UKHU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEHWCTBHE MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsis, 3JEKTPOMArHUTHbIE KoJeOaHUs W
BOJIHBI, NIPSIMOJINHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAXCHHE, IPEIOMIICHUE,
uHTepdepeHuys, audpakuus U TOJAApU3aAlMsA  CBETa, JHUCIEPCUsl  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBETOBOE HaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOr0 CHEKTpa aromMa BOJIOPOJA, €CTECTBEHHAs W MCKYCCTBEHHAas

PaIUOaKTUBHOCTD;
ONMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTh  pPA3JUYHBIX  Cpeda) |

AIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), UCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, PA3HOCTh MOTEHLIMAJIOB, AJEKTPOJABIIKYILAs cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cwia Ammepa, cuia JlopeHiia, MHIYKTHBHOCTb
KaTyIIKH, SHEPTHsl JJICKTPUYECKOr0 M MAarHUTHOTO TNOJIEH, MEPUOA M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M Cujla TOKa B MpoIecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSTHUE U
ONTUYECKas CUJia JIMH3BI, MPU ONUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHIMA
CMBICIT HCIIOJIB3YEMBIX BEIMYMH, WX OO0O3HAYEHUS W EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

ONMUCBHIBATh HW3YyYCHHBIE KBAHTOBBIE SIBJICHUS W MPOLECCHI, HCIIONb3YS
bu3nYecKue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, NEPUO]I MOTypaciaga, SHEPTUsI CBIA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BEITUINHBL,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBE: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJUHEWHOIO PacpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOrO 3apsja, 3aKOH COXPAHEHUSI MAacCOBOIO 4ucCia, mocrynarsl bopa,
3aKOH PAaJIMOAKTUBHOTO pacnaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTEeMAaTHU4YEeCKOE BBIPAXXEHHE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

ONPENIEIIATh HANIPABICHUE BEKTOPA MHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JIopeHna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBIICHUU W
IIPOLIECCOB C MCIIOJIb30BAHUEM IIPSMBIX M KOCBEHHBIX HM3MEPEHUUH: IPU 3TOM
dbopmynupoBaTh mpoOiieMy/3aadyy M THUIOTE3y Yy4eOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO O0OpYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSMBIX HM3MEPEHUH: MPU HSTOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYWH B BHUJE TaOIUIl U
rpaduKoB, AenaTh BEIBOABI IO pe3yIbTaTaM UCCIIEIOBAHMS;

co0Jiro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THpIe 3a7a4d C SBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJla4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,



HEOOXOUMbIE JUIsl €€ pEIIeHUus, NMPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
MOJIyYEHHOT'0 3Ha4€HUs (PU3NUECKON BEIIUYUHBL;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOPOM HAa WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IMpPU  pPEIIEHUH  ydyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
U TPEJCTaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(POpPMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATTU3UPOBATH MOJIydaeMyto HH(POPMAIIHUIO;

OOBSCHATh TPHUHIMIIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacCHOr0 UCHOJIb30BAaHUS B OBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHON >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPU OOpalleHUH ¢ MpUOOpaMyu U TEXHUUYECKUMU
YCTPOMCTBAMH, JIJIsl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaThb B TIpyHNe€ C BBHINOJIHEHUEM PA3JIUYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpPEleisiTh OOS3aHHOCTU U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

Ne i/

HaunmenoBaHmue pa3xesioB 1 TEM

NPOrpaMMmblI

KoauuecTBO 4acoB

Bcero

Paznea 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA

1.1

dusnka n MCTOAbI HAYYHOT'O ITO3HAHHA

Uroro no pazgeny

Pa3zgen 2. MEXAHUKA

2.1

22

2.3

Kunemartuka

JlmHamMuka

3aKOHBI COXPAHCHUS B MCXAaHUKE

Hroro no pazgeny

Paznes 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON

3.1

3.2

33

Teopun

OCHOBBI TEPMOJIUHAMUKHI

Al’”pGl"&THLIG COCTOSAHHA BCUICCTBA.

@dazoBbIE IEPEXOBI

2

18

9

10

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72




Hroro no pazgeny

Pasnen 4. JIEKTPOIUHAMUKA
4.1 DneKTpocTaTHKa

49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B
’ Pa3IMYHBIX CpeIax

Htoro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

24

10

12

22

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne i/ P Kontpoabnbie | IIpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 1 | 3 bubnnoreka [JOK
’ WHIYKIMS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHU4eCKUE U AIIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KoJIcOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHndecKue U 3JIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKU 6 bubmorexa [IOK

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




bu6mmoreka [IOK

4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 A 5
TOMHOE JAPO https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 ngi;;fg;gﬁ%mlcgk
Wroro no pasaeny 7
Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngj;ﬁf;;gﬁ%ﬁlcwc
Hroro no pazgeny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoxa Kontpoabnbie | IpakTuueckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
®du3nka — HayKa O PUpOJIE.
1 Hayunrie MeT(})I;[(bI HOSHapHI/ISI 1 bubmmorexa LHOK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILEro MUpa
Posb 1 MecTo ¢uzuku B
) ($hOpMHUPOBaHUK COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIESITEIIbHOCTH JTHOIeH
Mexannueckoe IBHKEHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO bu6mmoreka [IOK
3 1
nsrxenus. [lepemelnenue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE ITPAMOIMHEHOE | bubnnorexka [JOK
JBUKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpeHHOE IPSIMOTMHEHHOE 1 bubmuorexa [IOK
JBUKCHUE https://m.edsoo.ru/ff0c372e
6 CBoOonHOe majieHne. Y cKopeHue ] bubnmoreka [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.
7 JIBM>KeHue MaTeprualibHOM TOUYKH IO 1 bubmorexa HOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpuniun oTHOCUTENbHOCTH [ anuest. 1 bu6mmoreka [IOK




HuepunanpHbple CUCTEMBI OTCYETA.
IIepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipunmun

bu6mmoreka [IOK

9 Cynepro3uiuu cui. Bropou 3akon
yrep H p ¥ https://m.edsoo.ru/ffO0c3be8
HproToHa 1711 MaTepualbHOW TOUKU

10 Tperun 3akoH HproToHa 1151 bubnmoreka [JOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TspkecTH. [lepBas kocMuueckas bubmorexa LHOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnunoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koadduurent tpenus.

13 Cuia Cil‘[ OTI/IBJ‘IGI—CIbI/Iq:{ pu BI/IE(GHI/H/I bubmorexa HOK

P PH A https://m.edsoo.ru/ff0c3{76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalaTreibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnoreka [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMiynbsc MaTepUalbHON TOUYKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOYEK. bubmuorexa [IOK
NMitynsc critbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBIKEHME
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckast sHeprusi MarepuanbHOR bubnmoreka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU

17 IToreHunanbHas sHEprus. bubnuoreka [IOK




[ToTeHumanbHas 3HEPTHS YIPYTO
ne(pOpMHUPOBAHHOW TIPY>KUHBIL.
[MoreHumansHas HEprHsl TeNa BOJIU3U
MOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToTeHMaNbHBIC U HETIOTCHIIUAIBHBIC
cuiibl. CBs3b paboThHI
HETOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH SHEPTHH CHCTEMBI Tell.
3aK0oH COXpaHEHUsI MEXaHUYECKOU
SHEPrUU

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

19

JlaGopaTtopHast pabota
«MccnenoBanue cBsizu pabOTHI CHIIBI C
H3MEHEHHEM MEeXaHnIeCKOU SHECPTHUU
TeJa Ha IPUMEPE PACTSHKEHUS
PE3UHOBOTO KIyTa»

20

KonTponbHas padbora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXPAaHEHHUs B MEXaHHUKE)

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

21

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

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

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHus ra3oB, JKUAKOCTEN
Y TBEPIBIX TEN

23

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

24

TemoBoe paBHOBecue. TemnepaTtypa




u e€ usMmepenue. [llkana Temneparyp
Ienscus

Uneansueiii raz B MKT. OcHOoBHOE

bubmuoreka [JOK

25
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoutoTHas TeMIiepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3akon JlanbToHa. ["a30BbIe 3aKOHBI
JlaGopaTtopHast pabota
73 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
79 W3omporieccel B naeabHOM raze u ux bubnuoreka [IOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTpeHHsis sHEeprus
TEPMOJIMHAMUYECKOU CUCTEMBI U
30 croco0n! e€ m3MmeHeHus. KoanuecTBo bubmuorexa [JOK
TEIUI0THI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUs OJJHOATOMHOT'O UICATHHOTO
rasa
31 Bunasr Termnonepenaun bubmmorexa LOK
P https://m.edsoo.ru/ff0c5¢c36
VY nenpHAs TEINIOEMKOCTE BEIIeCTBA.
bu6mmorexa [IOK
32 KonngecTBo TemoTs! mpu
. https://m.edsoo.ru/ff0c5¢36
Tertonepenayde. AnuabaTHBIN TIpoliece
3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubnuorexa [IOK

NPUMEHEHHE K U30IPOIIeccaM

https://m.edsoo.ru/ff0c5Sefc




HeoOpatumocTs npoiieccoB B

34 npupone. Bropoii 3akoH bubmmorexa [TOK
PHPOJIE. P https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Tpuniun nevicteust u KII/ TenmoBoi bubnuorexa [JOK
MallUHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KI1JI
37 DKOJIOTHYECKHUE TTPOOIEMBI
TEIJIOPHEPTETUKU
18 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHTpoinbHas pabota 1o Teme
39 «MonekynsapHas ¢puzuka. OCHOBBI bubmorexa HOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKH
40 [Tapoo6pazoBaHue ¥ KOHACHCAIHSL. bubnnorexka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcoIoTHAsI 1 OTHOCUTETbHAS
41 BJIAXKHOCTh BO3yXa. HachIleHHBIN bubmorera [JOK
Ayxa. Hackit https://m.edsoo.ru/ff0c64d8
nap
Teepnoe Teno. Kpucramnmueckue u
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuotexa [JOK
CBOMCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUAIIbI
[InaBneHue M KpUCTAIITA3AITHSI.
43 VYaenpHas TEmnoTa IaBIeHUS bubmorexa HOK
A ' https://m.edsoo.ru/ff0c6708
CyO6nmumarus
bu6mmoreka [JOK
44 VYpaBHEHHE TEIUTOBOTO OaslaHca
PABHEHHE TEIIOBOro barnat https:/m.eds00.ru/ff0c6820
45 DJIeKTpU3anus Tel. DICKTPUUECKUU bubnmuorexa [JOK




3apsia. JBa BUIa IEKTPUYECKIX
3apsiI0B

https://m.edsoo.ru/ff0c6bcc

HpOBO,Z[HI/IKI/I, JUDJICKTPHUKU U

bu6mmoreka [IOK

46 MMOIYIIPOBOJHHUKHN. 3aKOH COXPaHEHHUS
yHpoBOZ p https://m.edsoo.ru/ffOc6bcc
AJICKTPUIECKOTO 3apsijia
B3anmoneucTBue 3aps10B. 3aKOH
. . bubnmoreka [JOK
47 Kynona. ToueyHbIH 2JIEKTPUUECKUN
https://m.edsoo.ru/ffOc6ece4
3apsia
Hanpssk€HHOCTB 2EKTPUYECKOTO
43 nons. [puHumn cynepnosuumuu bubnuorexa [JOK
3IIEKTPUYECKUX TTOJer. JInHun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpocTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubmmorera [TOK
' HHat. hitps://m.eds00.ru/f0c6£00
MMOTEHIINAIOB
[TpoBOAHMKY U AUDIIEKTPUKH B
50 2JIEKTPOCTATUUECKOM IIOJIE bubnmorera [TOK
p ‘ https://m.cdsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DaekTpoeMkocTh. KoHaencaro
p A p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH MIIOCKOTO
52 KOHJeHCcaTopa. DHEPTH 3apsSHKEHHOTO bubmmorera [TOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlaGopaTtopHast pabota "H3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCAaTOPOB, KOIIUPOBAIBHOTO

ammapara, CTpyHHOT0 IpUHTepa.




DJeKTPOCTaTHYECKAs! 3aIIUTA.
3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [IoCTOAHHBIN TOK.
Cuna toka. Hanpspbkenue.
Conpotusnenue. 3akon Oma jist
ydacTka 1enu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTUHEHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOLTHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

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

58

3akon OMa AJ1s OJTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenune DJIC ucToOuHMKA TOKA U
€r0 BHYTPEHHETO COITPOTHBIICHUS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHsiil ypok. KonTponbHast
pabota o Teme "DnekTpoanHamuka" /
Bcepoccuiickas mpoBepodHas padboTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O06o06mmaromuit ypok
«dnextpoanHamukay / Becepoccuiickas
npoBepouHas paboTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIPOTUBIICHUS METAJIJIOB OT




teMiiepaTypbl. CBepXIIpOBOJUMOCTh

& DJIEKTPUUYECKUH TOK B BaKyyMe. 1
CBoMCTBA JIEKTPOHHBIX ITYYKOB
[omynpoBoAHUKH, HX COOCTBEHHAS U

63 IpUMECHas IpoBOAUMOCTh. CBOMCTBA | bubmumoreka [IOK
p—mn-niepexona. [lonynpoBoHUKOBBIE https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DNEKTPUYECKUH TOK B PACTBOPAX U

64 pacIiaBax 3JIEKTPOJIUTOB. 1 bubnnorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DNEeKTPUYECKUH TOK B ra3ax.

65 CamocTosTeTbHBIN 1 1 bubnuorexa [JOK
HECAMOCTOSITENIbHBIN pa3psil. MoJHus. https://m.edsoo.ru/ff0c84ae
ITma3ma
DnexTpuueckue npuOopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE | bubnnorexka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
KonTponbHas pabora no teme

67 «Qnekrpocraruka. [TocTosHHBIHI 1 bubnnoreka [JOK
ANEKTPpUYECKUN TOK. TOKHU B https://m.edsoo.ru/ffO0c8a8a
Pa3JIMYHBIX CpEHAX»

68 PesepBHbIil ypok. O600maronmii ypox 1 bubnuorexa [JOK
o TeMam 10 kitacca https://m.edsoo.ru/ffOc8f6¢c
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11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
[
Jl:;n Tema ypoxa Beero Kontpoabubie | IlpakTnueckue f/llj;:eﬂl/lﬂ :)I;I[()l;l;?)z?:enbﬂme
padoThI padoThI pecypebi
[TocTostHHBIE MATHUTHI U X

1 B3auMOJeicTBHE. MarHUTHOE II0JIE. | bubmnoreka IIOK
Bexkrop MaruutHOM MHAYKUMK. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIMHU
MarauTHO€E 1oJI€ MPOBOJIHUKA C

) TokOM. OnbIT Dpcreaa. | bubmuorexa [IOK
BzaumoneiicTBrue MpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «3yuenue | | bubnuotexa [JOK
MarHUTHOTO ITOJII KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota | | bubnuotexa [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apsSHKEHHYIO YACTHILY. | bubnuotexa [JOK
Cuna Jlopenna. PaboTta cubl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnekTpoMarHuTHas HHAYKIus. [ToTok 1

BEKTOpa MarHUTHOM uHAyKuuu. 31C




WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Gapanes

JlaGopaTopHas pabora
«HccrnenoBanue sBICHUS
AJIEKTPOMArHUTHON MHYKIIUN))

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MarHUTHOT'O MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 2JIEMEHTaPHBIX YaCTHILI,
WHAYKIIMOHHAS NI€Yb

10

O6o06maromuit ypok «MarautHoe
noJje. DIEeKTPOMarHUTHAS HHIYKIHS)

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

11

KonTponbhas pabota no teme
«Mar"suTtHoe I10JI€e.
DneKTpOMarHuTHasi UHIYKIUS»

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

12

CB0OOIHBIE MEXAHUYECKUE
koseOaHus. 'apmoHnyeckue
KosebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHH.
[IpeBparienue sHEprun

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Meproja MajbIxX KoyieOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTH B MacChl TPy3a»




14

Koneb6arenpabid kKoHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIC KOJcOaHus B
UJeaTbHOM KOJIe0aTeTbHOM KOHTYPE.
AHanorust My MEXaHHYEeCKUMHU U
ANEKTPOMArHUTHBIMH KOJIEOaHUSIMU

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

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUr B UACAIIbBHOM
K0J1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBneHue o 3aTyxaromx
KoseOaHusX. BolHyKIEeHHbIE
MexXaHu4YecKue Kojiebanus. Pe3oHanc.
BI)IHY)KIIGHHBIC SHCKTpOMaFHI/ITHI)IC
KosaeOanus

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennbId Tok. CUHYCOUJAIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CUIIbI TOKA U
HaIpsKEeHUs

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

18

Tpaucpopmarop. IIpoussozacrso,
nepenaya u noTpediaeHue
JIEKTPUYECKON SJHEPTUN

19

Y CTpoHCTBO U MPAKTHYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepenady

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

20

DKOJIOTrM4eCKHE PUCKU TIPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
ANEKTPOIHEPTHH B MMOBCEAHEBHOU




KHU3HU

MexaHuuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopocts

bubnunoreka LIOK

21
pacrpocTpaHeHus U JJIWHA BOIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunsle U IPOJOJIBHBIE BOJIHBI
” 3ByK. CKOpOCTh 3ByKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
23 CBOMCTBA U cKOpocTh. [IIkama bubmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
3JI€KTPOMAarHUTHBIX BOJIH
[IpuHuUnIBl paTIUOCBS3U U
24 TeneBuaeHus. Pa3Burtue cpeacts
cBA3u. Paguonokanus
)5 KonTponbhas padota «Konebanus u bubmuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffO0cc6f8
[IpssMonuHENHOE pacpoCTpaHEHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmmorexa [TOK
p o P https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
IIpenomiienue csera. [lonnoe
73 BHYTpeHHee oTpakeHue. [IpenenbHbin bubmuorexa [IOK
YT'OJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK

MOKaszaTcJIsd MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a




JIun3el. [loctpoeHue n300pakeHuii B

30 nuH3e. Dopmysa TOHKOM JIMH3BI bubmmorexa [TOK
- COPMY ' https://m.edsoo.ru/ff0cddle
YBenuueHue JIuH3bI
JlaGopaTopHas pabora
31 «HccnenoBanue cBOUCTB
M300paXKEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
1 oenoro ceera. L[er. JlabopaTopHas
pabora «HabmroaeHue nucnepceun
CBETa»
13 Nnrtepdepennus creta. Audpaxius bubmmoreka [JOK
ceera. JludpaknuonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka LIOK
ITonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpruOOpbI U yCTPOUCTBA U
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIacCUueCcKoW MexaHukH. [locTymnarsl bubnmnorexa [JOK
CIIELIMAIbHOU TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeIJIeHHe BPEMEHH U COKpalIEHUE bubmmorexa [IOK
A p p https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKON
38 yacTulbl. CBA3b MAcChI C DHEPTUEU U bubnnorexa [IOK
) p https://m.edsoo.ru/ffO0cfc68
UMITYJTECOM. DHEPTHsl TOKOS
39 Konrtponbhas padora «OnTHKa. bu6muoreka [JOK

OcHOBBI CIELIMATIBHON Teopun

https://m.edsoo.ru/ffOcf6£0




OTHOCHUTCIBHOCTH

®otonsl. Dopmyna [Inanka. Jueprus

bubnunoreka LIOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 1IOK
HOJINOTEKA
41 orod(ddexra. OnniTer A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akous! horodddexra. Ypasuenue
42 BH”HmTeI(/lIiHa I{Hq:lq)q}OTOB(l)(;@)eKTa bubmorexa LIOK
) https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» dhotorpdexra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XUMHUYECKOE IEWCTBUE bubnuorexa [IOK
ACBa. A https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHnuyeckue ycTpoiicTBa u
MPaKTUYECKOE TPUMEHEHHUE:
44
(oTORIEMEHT, POTOAATUHK,
coJIHeUHas ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAaHTOBOU OIITUKU) https://m.edsoo.ru/ff0d0302
Monenb atoma Tomcona. OTBITEI
46 Pesepdopna o paccesHuro o-4actu Bubnrorexa [IOK
POOpA p 1 https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
b K
47 IToctynater bopa nomorexa LO
https://m.edsoo.ru/ff0dOafa
W3nyuenune u nornoiienre GpoTOHOB
48 I I/I}ll:l €X0Jl€ aTOMa C O H(()I;o OBHS bubnnorexa [IOK
p P A . 8 yp https://m.edsoo.ru/ff0dOafa
SHEPTrUM Ha Apyroil. Buasl cnekTpoB
49 BoaHoBbIe cBOMCTBa YacTull. BoJIHEI bubanoreka IJOK

ne bpouis. Kopnyckynsipro-

https://m.edsoo.ru/ff0dOca8




BOJIHOBOU J1yanu3M. ClIOHTaHHOE U
BBIHYKJICHHOE U3JTyYCHHE

50

OTtkpbiTHE PaAUOAKTUBHOCTU. ONBITHI
Pesepdopna no onpenenenuto cocraBa
PaZMOAaKTUBHOTO U3TyUYCHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CeowictBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaINOaKTUBHOCTH Ha KUBbIC
OpraHU3MBbI

52

OTKpBITHE IPOTOHA U HEHUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIW U TO3UTPOHHBINW OeTa-
pacnan. 'aMmma-u3inydeHue

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

53

OHeprus CBA3M HYKJIOHOB B S7pe.
SAnepusle peakuuu. AnepHbin
peaktop. [IpobGaembl, mepCcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTBI AIEPHON
SHEPIreTUKHU

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIBI. OTKpBITHE
no3UTpoHa. MeTo/bl HaOM01eH!s U
pEruCTpanyy dJI€MEHTAPHBIX YaCTHLI.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMOJEeUCTBUA. EAMHCTBO
(u3nYecKOr KapTUHBI MUpa»

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

55

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpukiagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHE aCTPOHOMMH. Bug
3Be€3HOrO Heba. Co3Be3aus, spKue
3BE3/Ibl, IIJIAHETHI, UX BUAUMOE




JABHKCHUC. ConHeuHas cucremMa

56

Counuue. ConHeunas akTUBHOCTD.
Hctounuk sueprun ColiHIla U 3BE3]T

57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTTABHOW
MIOCJIeI0BAaTEIbHOCTH. BHyTpeHHEee
ctpoeHue 38€31. CoBpeMEHHbIE
MPEACTABICHUS O IPOUCXOKICHUU U
spoJrrornu CoJTHIIA U 3BE3 ]

58

Mieunbsin [1yte — Hama ['anakrtuka.
ITonoxxenne n nBuxenne CosHLa B
l'anaktuke. I'amaktuku. YepHbie
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe usnydenue.
MertaranakTuka

60

HepemeHHHe HpO6J’ICMH ACTPOHOMUHU

61

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMUU U acTPOPUIUKK»

62

O6o06maromuit ypok. Ponb ¢puzuku u
aACTPOHOMHUHU B YKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
yelioBeKa

63

O6o6maromuit ypok. Pois u Mmecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA




64

O6o0maromuii ypok. Poib
¢uznveckoii Teopun B HopMupoBaHUH
MPECTaBICHUN O (PU3UYECKOM
KapTHHE MHpa

65

O6o06maromuii ypok. Mecto
¢u3nvecKkoil KapTHHBI MUpa B 00IIeM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUNA O MIPUPOIE

66

PesepBHblii ypok. MarautHoe mnoie.
DneKTpOMarHuTHast MHAYKIIUS

67

PesepBHbiii ypok. OnTrka. OCHOBBI
CHelHalbHON Teopun
OTHOCHUTEIIbHOCTH

68

Pesepnbiii ypok. KBantoBas ¢pusuka.
DNeMEeHThI aCTPOHOMHUH U
acTpo(U3HUKH

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaTbhl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmasl CpeaHeEro oﬁmero 06pa3OBamm

10.1

JleMOHCTpHpOBaTh Ha TMpUMEpax poilb W MecTo (PU3MKH B
(hOopMUPOBAaHUM COBPEMEHHOM HAy4yHOW KapTHHBI MHUpPA, B Pa3BUTHUU
COBPEMEHHOUN TEXHUKH M TEXHOJIOTUH, B IIPAKTUYECKOMN JESITEIIbHOCTU

moaen

10.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YYEHHBIX (PU3UYECKUX MOJIEIIeH:
MaTepualibHasl TOYKA, WHEpIHabHas CHcTeMa OTCYETa, abCOIIOTHO
TBEPOE TEJO, UICaTbHBIN Ta3; MOAEIU CTPOCHHUS T'a30B, KUAKOCTEH U
TBEPABIX TeJ, TOYECUHBIM SJIEKTPUUECKUN 3apsl — TMpPU pPELICHUU

¢busnvecKkux 3a1aq

10.3

Pacno3HnaBaTh ¢uzndeckue sABJICHHUS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KHHETHUYECKON TEOpHH
CTPOCHHSI BEIIECTBA W  DJJIEKTPOJUHAMHKH: pPaBHOMEpPHOE H
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOEe JBHXKEHHE, CBOOOJHOE MaJieHHe
TN, JBUXXEHHE I0 OKPY)KHOCTH, WHEpIHs, B3aUMOJEHCTBUE Tell;
nuddy3us, OpPOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe oO0bEéMa Tel TMpU  HarpeBaHUU
(oxJIaXkieHnHn), TeIJIOBOe paBHOBECHE, MCIApeHHe, KOHJIEHCAlUs,
MJaBJI€HUE, KpUCTAJUIM3allus, KWUIIEHHE, BJIAKHOCTh BO3IyXa,
MOBBIIIICHHUE JIaBJICHUS Ta3a MPH €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXJIy IlapaMeTpaMH COCTOSHHUS Ta3a B H30MPOIeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBKEHUE, UCHOJb3ys (U3HUecKue
BEJIMYMHBI: KOOPAWHATA, MYyTh, IEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tejla, KHHETHYECKas DHEpIus,
MOTEHIIMAJbHAs JHEpPrusi, MexXaHudeckas paboTa, MeXaHH4yecKas
MOIIIHOCTb; TP OMUCAHUH NPABUILHO TPAKTOBATH (PU3UUECKHI CMBICIT
UCIOJb3yEeMbIX BEIMYMH, MX O0O3HAueHHs M €JWHUIIBI, HaXOIUTh
(dopMyIIbl, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEITHMUUHY C JIPYTHMMHU

BeInM4YnHaMun

10.5

OnwuceIBaTh HN3Y4YCHHBIC TCIIJIOBEBIC CBOMCTBA TEI W TCIUIOBBIC




SIBJICHUS, UCHOJBb3ys (U3MUCCKHUE BEIUYMHBI: JABJICHHE Trasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprus, pabora rasa,
KOd(pPUIIMEHT TOJNIe3HOrO0 JEWCTBUSL TEIJIOBOTO JBUTATENS, IpHU
ONHUCAaHUU MPaBHIILHO TPaKTOBATh busnyecKuii CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbI, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUUHY C APYTHMHU

BCIIMYHUHAM

10.6

OnuceiBaTe W3ydeHHBIC DJJICKTPUYECKHE CBOMCTBA BEIECTBA U
QJIEKTPUUYECKUE  SIBICHUS  (IPOILECCHI), MCIONB3Yys  (hu3muecKue
BEJINYUHBI: AIEKTPUYECKUI 3apsn, JIEKTPUYECKOE nouie,
HAIpsOKEHHOCTh  MOJIA, IOTEHLMANI, PAa3sHOCTh IIOTEHLHAIOB; IIPH
OINMCaHUM NPAaBUIBHO TPAKTOBATh (PM3UUECKUI CMBICT MCIIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI;, YKa3blBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIWYHHY C JAPYTUMH

BCINYNHaMN

10.7

AQHAIM3UPOBATh (U3MUYECKUE TIPOLECChl W  SIBJICHUS, HCIOJB3Ys
(bU3uYecKre 3aKOHBI M MPUHITUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akonbl HprOTOHA, 3aKOH COXpPAaHEHHUS MEXAHUYECKOW DHEPIHH,
3aKOH COXPAHEHHS UMITYJIbCA, IPUHIIMI CYNEPIO3UIUN CHII, TPUHLIUI
paBHONpaBUsl HMHEPUUAIBHBIX CHCTEM  OTCYETA; MOJEKYJIAPHO-
KUHETHUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpedHeld KUHETHUYECKOM HSHEPruu TEIIOBOIO JIBUKEHHUSI MOJIEKYN C
aOCOJIIOTHOM TEeMITepaTypoi, MEepBBIA 3aKOH TEPMOJMHAMUKH;, 3aKOH
COXpAHEHUs JJIEKTPUYECKOro 3apsia, 3akoH Kynmona; mpu 3ToM
pasnuyath CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTH4YeCcKOe

BBIPAKCHUC U YCIIOBHUA (FpaHI/II_UpI, O6J'IaCTI/I) MPUMCHUMOCTHU

10.8

OOBACHATH OCHOBHBIC MMPUHIIUITBI JeHCTBUSA MalllvH, HpI/I60pOB n
TCXHUYCCKUX YCTpOﬁCTB; pas3iiniyatb YCJIOBUA HUX 0e30I1acHOro

HUCIIOJIB30BaHHUA B HOBC@JIHGBHO?I KHU3HU

10.9

BBITIONHATE SKCTIEPUMEHTHI TI0 HCCIIE0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB € MCMOJB30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUN; NPH
aToM (opmyaupoBaTh MpobiemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  cOOMpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOTO

O60py,£[0BaHI/I$I, MIPOBOAUTH OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

10.10

OCYH.[CCTBJBITL npsAMbIC W KOCBCHHBIC H3MCPCHUMA (I)I/I3I/I‘-IGCKI/IX

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO0 HM3MEpPEHHUS U




HCIIOJIB30BaTh N3BCCTHBHIC METO/IbI OLICHKN HOFpeIHHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHUINYECKUMHU BEJIMYMHAMH C
HCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MYeCKUX BEIMYHMH B BUAE TaOIUI U IpadUKOB, AeJIaTh BHIBOJABI IO

pe3yibTaTaM UCCICIO0BaHNA

10.12

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
HCCIAEAOBAaHUN B  paMKaxX y4eOHOro OKCIIEPUMEHTa, y4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIIBHOCTH C HUCIOJIb30BAaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1aOOPaTOPHOTO 00OPYAOBAHUS

10.13

Pemate pacuérHple 3a1a4d C SIBHO 33JaHHONW (DU3NYECKON MOJEIbBIO,
UCHOJIb3YSl (PU3MYECKUE 3aKOHBI M NPUHLMUIBL, HA OCHOBE aHaU3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢usnyeckue BeIUUUHBI U (OPMYIIbI, HEOOXOIUMBIE Ui €€ pellieHus,
IIPOBOAUTH PAcu€Thl U OLEHUBATh PEANbHOCTh MOJIYYEHHOTIO 3HAUECHHUS

(U3HYECKON BETUMIMHBI

10.14

Pemars Ka4eCTBECHHbBIE 3a1a4H: BBICTPANBATh JIOTUYECKH
HEMPOTUBOPEUHUBYIO LEMOYKY PACCYKIACHUN C OMOPOW HAa MU3yYEHHBIC

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/ISI/I"IeCKI/Ie SABJICHUSA

10.15

Hcnonp3oBaTh mpu  pelmieHuHd  y4eOHBIX 3a7ad  COBPEMEHHBIE
MH(GOPMALIMOHHbIE TEXHOJOTUM JUIs IOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpOpeTalMi M MpeJICTaBICHUs y4yeOHOM W Hay4yHO-NOMYJISIPHOM
nH(pOpMaLIMY, MOJYYEHHON U3 pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAIIM3UPOBATh MOJy4aeMyr0 HH()OpMaIUIO

10.16

[IpuBoauTE HpHUMEpHl BKJIaJa POCCUHCKUX U 3apyOeXHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOILIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3MKE B TMOBCEAHEBHOU
KHU3HH 17151 o0ecrieyeHns 0€30MacHOCTH Ipu 00paleHnH ¢ IpudbopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS MU

cOOJTIOICHHSI HOPM SKOJIOTMYECKOTO MOBECHUS B OKpY»Karollel cpefie

10.18

PaGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBAaTh  pabOTy  TPyNIbl, pPalUOHAIBHO  paclpenessaTh
00513aHHOCTH H TUJIAHUPOBATh JEATEIBHOCTh B HECTaHIAPTHBIX
CUTyallMsiX, aJleKBAaTHO OILICHMBATh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

IPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

11.1

JleMOHCTpHpOBaTh Ha TMpUMEpax poib W MecTo (PU3MKH B
(OopMHUpPOBAaHUN COBPEMEHHON HAay4yHOW KapTHHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHMKH W TE€XHOJOTHH, B IPAKTUYECKON ACATEIbHOCTU

.]'IIOI[GfI, OEJIOCTHOCTh U €AUHCTBO (bHSPI‘leCKOI;'I KapTUHBI MHUpPa

11.2

V4uuTeIBaTh T'paHUIIbl IPUMEHECHUA N3YUCHHBIX (1)1/131/1qu1<1/1>< MOI[GJ'I@?IZ
TOYCUHBIN BHGKTpI/I‘leCKI/Iﬁ 3apsan, AACpHasad MOACIIb aTOMa, HYKJIOHHAA

MOJIEJIb AaTOMHOTO SiIpa MPH pelIeHNH (PU3NIECKHUX 3314

11.3

PacnoznaBate usnueckue siBiaeHUs (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOAMHAMUKM W  KBAaHTOBOH  (pusmkm:
ANEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE JeicTBUS TOKa, B3aMMOJICHCTBHE MarHuTOB,
9JIEKTPOMArHUTHAsE HWHAYKIUS, JeHCTBHE MAarHUTHOTO IO Ha
MPOBOJHUK C TOKOM MW JBIXKYIIMWACS 3apsl, AJIEKTPOMarHUTHBIC
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE PpacHpOCTpaHEHUE CBeETa,
OTpakeHHe,  TMpelomiieHue, uHTepdepeHnus, audpakiuus U
MoJiIpu3alusl CBeTa, AMCIEPCUS CBETa, (OTOAIEKTpUUECKUl 3(ddexT
(boTtoapdexrt), cBeToBOE MaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PaauOaKTUBHOCTD

114

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BelIeCTBA  (DJIEKTPHUECKUE,
MarHMTHbIE, ONTHYECKUE, DJIEKTPUUECKYIO0 IMPOBOAUMOCTb Pa3IUYHbIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢u3nueckre  BENWYMHBI:  DJJEKTPUYECKUH  3aps], CHilIa  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  AIEKTPUYECKOE  CONPOTUBIIEHHE,
pasHocTh moteHuuanoB, D/IC, paboTa Toka, MHIYKIHS MarHUTHOTO
oy, cuiaa Awmmepa, cwia JlopeHna, WHAYKTHBHOCTh KaTyILKH,
SHEPTrUsl JIEKTPUYECKOTO M MArHUTHOTO TOJIeH, MEepHoj M 4YacToTa
KosiebaHui B KosiebaTeaIbHOM KOHTYpE, 3apsi/i U CHJla TOKa B MpoLecce
TrapMOHUYECKHUX  DJJEKTPOMAarHUTHBIX  KoJeOaHUil, ¢bokycHoe
paccTosiHue U OINTHUYecKas CHJIa JIMH3BI, MPU ONHUCAHUU MPaBUIBHO
TPAKTOBAaTh (PU3WYECKUII CMBICA HCHOJb3YEMBIX BEJIMYUH, UX
0003HaYeHUsT W EIUHMIbI, YKa3blBaTh (OPMYIbI, CBSA3BIBAIOIINE

TaHHYIO (PU3HUECKYIO BETHUUHY C JPYTUMH BeTHUYNHAMH




11.5

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(1)I/ISI/II-IGCKI/I€ BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIKMCaHUU
IIpaBUJIBHO TPaKTOBATb (bHBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nX 0003HAYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKYIO BCIWYUHY C APYTUMHU BCIIMYNHAMU, BBIYUCIATH

3HAYCHUC (bH?)PI‘IGCKOfI BCJINYHHBI

11.6

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckrue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXPaHEHUS
UMITYJIbCa, 3aKOH COXPaHCHHs OSJCKTPUYECKOTO 3apsia, 3aKoH
COXpPaHEHHUsT  MacCOBOIO  YHCJA, IMOCTYynaTtel bopa, 3akoH
paJIMOAKTUBHOTO pachaja;, MpH O3TOM pa3linyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpanubl, 0061aCTH) IPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HAIpaBJICHUC BCKTOpPAa HWHAYKIWKW MArHuTHOTO IIOJIA

MIPOBOJIHUKA C TOKOM, CHUJIBI AMIiepa u cuiibl JIopeniia

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BEIMOTHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3UIECKUX SIBICHUHN U
MIPOIIECCOB C MCMOIB30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPH
3ToM (GOpMyIHpOBaTh NpodieMy (3alady) M THIOTE3y Yy4eOHOro
SKCHEpUMEHTa,  coOMpaTb  YCTAaHOBKY M3  TNPEAJIOKEHHOTO

00opynoBaHusl, MPOBOJAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

11.10

OcymiecTBnATh TpsSMble M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; MPHU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO H3MEpPEHUs U

HUCIIOJIB30BaTh U3BECCTHHIC METOIbI OICHKN HOFpeHIHOCTefl H3MepeHHfI

11.11

HccnenoBath 3aBHCUMOCTH (PU3UYECKUX BEJIUYHH C HCIIOIH30BAHUEM
NPSIMBIX ~ M3MEPEHUH; TIPU OTOM KOHCTPYHPOBATh yCTAHOBKY,
(¢uKcUpoBaTh pPE3yJAbTATHl TMONTYYCHHONH 3aBUCUMOCTU (PUIUYECKUX
BEJTMYMH B BHJIE TaOIUIl ¥ TpadUKOB, JIENaTh BBIBOJBI MO PE3yIbTaTaM

ncciaca10oBaHUs




11.12

CobmiomaTe mpaBuia 0Oe30macHOrO Tpyna NpH  MPOBEICHUHU
UCCIIEIOBAaHUH B paMKax y4eOHOTO OSKCIEpPHMEHTa, YydeOHO-
UCCIIEI0BATENIbCKON M MPOECKTHOM AEATEIBHOCTH C HCIIOIb30BAHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U JaOOPaTOPHOTO 000PYI0BAHUS

11.13

Pemrate pacuérHple 3ama4yd ¢ SIBHO 33JaHHONW (DPU3NYECKON MOJIEIbIO,
UCTOJB3ysl (PU3MYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajIm3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb,  BBIICIATH
(du3nueckre BENMYUHBI B (HOPMYIIBI, HEOOXOIUMBIE IS €€ pPEeIICHUS,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEALHOCTH MOJIYYEHHOTO 3HAUCHHUSI

(bu3nuecKoil BeTUYNHBI

11.14

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/ISI/I‘ICCKI/I€ SABJICHUSA

11.15

Hcnonp3oBaTe MHpU  pelICHUMHM YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMi W NPEJACTABICHUS y4yeOHOM U HAy4YHO-IOIYJISIPHOU
uHpOpMalUY, NOJYYEHHOW M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUECKU

AHAJIU3UPOBATD MMOJIY9aCMYHO HH(bOpMaI_II/IIO

11.16

O0OBICHATH IIPUHIUITBI JeHCTBUSA MallInH, HpI/I60pOB N TCXHHUYCCKHUX
YCTpOﬁCTB; pa3indaTrb YCJIOBUA HX 0e30ITaCHOr0 HCIIOJIL30BaHUS B

MOBCETHEBHON KU3HU

11.17

[IpuBoAMTH HpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOILIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

11.18

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpalleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B Opr>K8.IOH.[CI>i cpeac

11.19

PaGotath B Tpymnme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboOTy  TPYINIbl,  pPAlUOHAIBHO  PACHpENeNiTh
00S3aHHOCTH ¥  IUIAHUPOBAaTh JESATEIbHOCTh B  HECTaHIAPTHBIX
CUTyallMsX, aJeKBaTHO OLEHMBATh BKJIaJ KaXIOr0 U3 YYaCTHHUKOB

IPYIIIBI B PELICHUE paccMaTpUBaeMOil poOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon
pa3neia

Koxa npoBepsiemoro
3J1eMeHTa

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O IIO3HAHN A

1.1

®uzuka — Hayka o npupoae. Hayunbie
METO/Ibl TIO3HAHUS OKpY»Karoriero mupa. Poib
JKCIIEPUMEHTa M TEOpUH B  Ipoliecce

MIO3HAHUS IPUPOIBI. DKCIIEPUMEHT B (pr3uke

1.2

MopenupoBanue (U3MUECKUX SBICHUH W
nporneccoB. Hayunble runote3sl. Ousnueckue
3aKOHBI U TEOpUU. ['paHUIBI MPUMEHHUMOCTH
(buznueckux 3aKOHOB. [punHnun
cooTBeTcTBUs. Ponp m Mecto ¢u3uku B
(bopMUpPOBaHMM  COBPEMEHHOH  Hay4YHOU
KapTHHBI Mupa, B MPaKTUYECKOU

NEeITEILHOCTH JII0ICH

MEXAHHUKA

KMHEMATHKA

Mexanngeckoe JABWXKCHUC. OTHOCUTENBHOCTh
MCXaHHUYCCKOI'o JIBUKCHUAI. Cucrema orcuéra.

Tpaexropus

2.1

[lepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb,
MIHOBEHHass  CKOpOCTb) M YCKOpEHHue
MaTepUaIbHOM TOUYKH, UX IMPOEKIMH Ha OCH
CUCTEMBI KOOpAMHAT. Crnoxenue

MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBWKEHUE. I'paduku
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMeleHus

MaTepUaIbHOU TOUKH OT BpEMEHU




CBobOomHoe majzeHue. Y cKopeHrue CBOOOHOTO

magcHus

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUabHOM  TOYKHM  TIO
OKPY’XHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. Ilepuon u 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

2.1.6

Texuuueckue yCTpoOiicTBA: CIHUIOMETP,
JNBIKEHUE CHApSAOB, LEMHBIE M PEMEHHBIE

rnepeaadu

IIpakTuueckue paboTHI. H3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXIY IYyTSIMH, POUIECHHBIMU
TEJIOM 32  IIOCIENOBATEIbHBIE  pPABHBIC
IIPOMEKYTKA BPEMEHU IPU PaBHOYCKOPEHHOM
JBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, PAaBHOM
Hym0. V3yueHne ABMKEHUs IIapuKa B BSI3KOU
JKUJIKOCTU.  M3ydeHWe  JBWIXKEHHS  Tela,

6p0HJCHHOFO TOPHU30HTAJIBHO

2.2

JTIMHAMUKA

2.2.1

[TpuHLIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepuuanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. IIpuHnun cynepnosunuu

CHUJI

223

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLMAJIBHOW CHUCTEME OTCUYETA
(UCO). Tperuii 3akoH HploToHa s

MaTCpHUaJIbHBIX TOUCK

224

3akoH BCEMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

IlepBas kocMuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHUs

CKOJIB)XCHUA u CHJIa TPCHUMA IIOKOA.




Koaddunment tpenus. Cuna cOnpoTUBICHHUS

IIpU ABHXKCHUU TEJIA B XKUJKOCTHU HUJIK rasc

227

HOCTyrIaTCJ'IBHOC M BpamaTC€JIbHOC ABHXKCHUC

abCcoOTHO TBEPOTO Tena

2.2.8

MOMGHT CHUJIBI OTHOCUTCIILHO OCH BpaH_[eHI/Iﬂ.
[Tnedo cuibl. YcinoBHS paBHOBECHs TBEPIOTO
teaa 8 UCO

229

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKY,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3yueHue ABMKEHUS
Opycka TI0 HAaKJIOHHOW TUIOCKOCTH TIOJ
JIIeCTBHEM HECKOJBKMX cHII. MccnemoBaHue
3aBUCUMOCTH CHUJI YIPYTOCTH, BO3HHUKAIOIINX
B naedopmupyeMol Mpy>KMHE U PEIUHOBOM
oOpa3iie, OT BEIMYMHBI WX JjJeopmarium.
HccnenoBanue yciaoBuii paBHOBECHS TBEPIOIO

TCJ1a, UMCIOIIECTO OCh BpalllCHUSA

2.3

3AKOHBI

COXPAHEHUA B MEXAHUKE

23.1

NMmnynsc mMarepuanbHOM TOYKH, CHCTEMBI
MaTepUaIbHBIX TOYeK. Mmmynsc cuiibl u

HU3MCHCHHUEC UMITYJIbCA TCJIa

232

3akoH coxpaHenuss umnyiasca B HCO.

PeakTtuBHOE ABHKEHHUE

233

PaGora cuiet

234

MormHocTh criIbl

2.3.5

Kunernueckas OHEPTHUA MaTCpHaHBHOﬁ TOYKH.

TeopeMa 0 KNHETHYECKON YHEPTUH

2.3.6

[TorenmmansHass sHeprus. [loTeHnmanbHas
SHEprus yIpyro nepopMUPOBAHHOM
npyxuHnbl. [loTeHImanbHass »Heprus Tena

BOJIM3HU MOBEPXHOCTHU 3emiu

2.3.7

HOTGHI_II/IaJ'ILHBIe N HCINOTCHIHAJIBHBIC CHIIBI.
CBi3b pa6OTBI HCIMOTCHIOHAJIBHBIX CHJI C

N3MCHCHUCM MEXaHUYEeCKOMH SHCpPTUn




CHUCTCMBI TCII. 3aKkoH COXPAaHCHUA

MEXaHUYEeCKOM OHEpIrun

2.3.8 VYapyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHHYecKkue yCcTpOWCTBA: IBUKEHHUE PAKET,
o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
53,10 CKOpPOCTEM TeJl IpU HEYNpPyroM Yyzaape.

HccnenoBanme cBsizu  pabOTBl  CHIIBI  C

W3MCHEHHEM MEXaHHYECKOU OHEPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUM

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPUHU. BpoyHnoBckoe
neuxenne. [luddysusa. Xapakrep ABMKEHUS U

B3aI/IMOI[€I\/JICTBI/I$I HacCTull BEIICCTBa

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOICTB

BEIIIECTBA HA OCHOBE 3THUX MOJIENICH

Macca w™onekyn. KonudecTBo BemiecTsa.

[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama temneparyp Lenscus

Mogens  upeansHoro  rasza.  OcHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KNHETHYECKON

TCOPHU UACATBHOI'O Ira3a

AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETUYECKOW 3HEPTUU TEIIOBOTO JBUKCHMUS

yactul rasa. [lIkana temneparyp KenbpBuna

VpaBuenune Kianelipona — MeHzeneesa.

3akoH /lanbToHA

I'a30BBIC 3aKOHBI. I/ISOHpOI_ICCCBI B NACAJIbHOM
ra3€¢ ¢ IOCTOAHHBIM KOJHYCCTBOM BCIICCTBA.

u30TepMa, H30Xopa, u3obapa

Texnuueckue YCTpOMCTBA: TEPMOMETD,




6apomeTp

3.1.10

[Ipaktuyeckne paboTel. M3MepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. MccienoBanue
3aBUCUMOCTH MEXKIy IapaMeTPaMU COCTOSHUS

Pa3pEeKECHHOI0 ra3a

3.2

OCHOBbI TEPMOJINMHAMMKNA

3.2.1

TepmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoOBI €€ H3MEHEHNS

322

KommyecTBo TEmIOTH U pa60Ta. BHYTpeHHSIH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.23

Bunapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKILIUS, H3Iy4YeHHe. TernoéMKOCTh Tena.
VYnenbHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCILUIOTHI IIPU TCILIOIICpCaadC

324

[TepBriii 3akoH TepMoauHaMuku. [IpumeHeHue
IIEPBOI0O 3aKOHa  TEPMOJMHAMUKH K
u3omnpoueccaM. I'paduueckass UHTEpIIpeTaLUsL

paboThI Taza

3.2.5

TenmoBble MamuHbl. [IpuHIMIBL OElCTBUA
TeIUIoBbIX MammH. [IpeoOpazoBanus sHEpruu
B TemwioBbix MamuHax. KoadpounueHt
nonesHoro  geiictBus  (mamee —  KIIM)

terioBoid MamuHkl. [ukin Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeoOpatumocTs  mpolrieccoB B MPUPOJIE.
TermoBsie JIBUTATEITH. JKOJIOTHYECKHE

HpOGJIeMLI TCIITIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTElb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAUJIBHHUK, KOHAUTTUOHCD

3.2.8

[IpakTuyeckue padbotsl. U3MepeHue yaenbHOI

TEIIOEMKOCTH
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#HH#Par###AI'PEI’ATHBIE COCTOAHMA BEIIECBA. ®A30BbLIE




INEPEXO/IbI

[MTapooOpa3zoBanue u kKoHIeHcanus. Vcnapenue

331 u KHUIICHHUE. VY nenbHas TEeIUIoTa
o napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI
KHUIIEHUS OT JABJICHUS
332 AOCONIOTHAS W OTHOCHUTENIbHAs BJIAKHOCTb
o Bo3ayxa. HacelmeHHsIi nap
TBépnoe TEJIO. Kpucrannmueckue u
333 amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
o KPUCTAJIJIOB. Kunxue KPUCTAJLIBL.
CoBpeMeHHbIE MaTepHalIbl
334 [InaBnenne wu KpuctauM3auus. Y AelbHas
o terioTa miasienus. Cyoaumanus
335 YpaBHEHHE TEIIOBOTO OaaHca
TexHudyeckue yCTpOMCTBA: THUTPOMETp U
336 ICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUHU
o IIOJyYEHUS! COBPEMEHHBIX MaTepHajioB, B TOM
4HCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUHU
137 IIpaxkTrueckue paboTHI. N3mepenune
o BJIQXKHOCTH BO3/1yXa
4 DJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
A1 DnexTpu3aius Ten. JNeKTpUUecKuit 3aps. JBa
o BUJIA DJIEKTPUUECKUX 3apsIIOB
[IpoBoaHMKY, JTURJIEKTPUKU u
4.1.2
MOJIYTIPOBOTHUKH
4.1.3 3aKOH COXpaHEHHUS JIEKTPUUYECKOTO 3apsia
4.1 414 B3anmoneiicteue 3apsanoB. 3akon Kymnona
DneKTpruyeckoe oJIe. HamnpsxénnocTs
415 ANEKTPUYECKOTO OJIS. [Ipunnun
o cynepno3unuu.  JIMHUKM  HaOpPsHKEHHOCTH
AIEKTPUYECKOTO TTOJIS
116 Pabora cun  ANEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTE MOTEHITNAIOB




HpOBOIIHI/IKI/I U OUSJICKTPUKKU B IMOCTOAHHOM

4.1.7 JJIEKTpUYECKOM  moJie.  JudnekTpudeckas
MIPOHUIIAEMOCTh
DIEeKTPOEMKOCTb. Konpencarop.
4.1.8 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOopA.
DHeprus 3apsHKEHHOI0 KOHAEHcaTopa
TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOI,
419 3JEKTPOMETP, 3JIEKTPOCTATHYECKash 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEpPOKC, CTPYHUHBIN IPUHTEP
41.10 IIpakTuueckue paboTHI. H3zmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IOCTOSIHHBIN DJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEIOAX
VYcnoBus  CylIeCTBOBAaHUS  MOCTOSHHOTO
4.2.1 3JEKTPUYECKOTO TOKa. McTtounuku Toka. Cuna
Toka. [TocTosHHBII TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LelH
423 DIEKTPUYECKOE CONPOTUBIIECHUE. Y AEIbHOE
o COIIPOTHBIICHUE BEIIECTBA
424 [TocnenosarenbHOE, napasuiesibHoe,
o CMEIIaHHOE COEANHEHNE TPOBOJHHUKOB
Pabora snexTpudeckoro Toka. 3akoH J[xoyss
4.2.5
— Jlenna
4.2.6 MoMHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (mamee — IJC) u
427 BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHUKA TOKA.
o 3akon Oma i1 TOJNHOM  (3aMKHYTOI)
anekTpuyeckon nenu. Koporkoe 3aMmbikaHne
OneKTpoHHas IIPOBOJUMOCTD TBEPBIX
428 METaJJIOB.  3aBUCUMOCTb  COIPOTUBIICHHS
o METaJJIOB oT TEMIEPATYPHI.
CBepXIpoBOIMMOCTh
429 OnekTpuyecknii TOk B Bakyyme. CBOMCTBa




3JIEKTPOHHBIX IIyYKOB

4.2.10

[onmynpoBonnuku. CoOCTBEHHAs! M IPUMECHAs
IPOBOJUMOCTb IOJYNPOBOAHUKOB. CBOHCTBa

p-n nepexona. [TomynpoBoAHUKOBBIE IPUOOPHI

4.2.11

ONEeKTpUYEeCKUH  TOK B DJIEKTPOJIUTAX.
DneKTpoIuTHYECKAas JMCCOLMALuS.

DneKTpoan3

4.2.12

DIEeKTPUUECKUI TOK B rasax.
CaMOCTOSTEIbHEIN W HECAMOCTOSTEIbHBIN
paspsan. PaznuunHble TUIBI CaMOCTOSITEIHLHOTO

pazpsana. Monnus. [1nazma

4.2.13

TexHuueckue  ycTpoiicTBa: ammepMerp,
BOJITMETP,  pEOCTaT, HCTOYHUKH  TOKa,
JNEKTpOHArpeBaTelbHbIC puOopHI,
3JEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BaKyyMHBIT JUO]I,
TEPMUCTOPbI u ($oTOpE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBLIfI Auoa, ralbBaHHUKa

4.2.14

[IpakTnueckue paloThI. N3zyuenne
CMEILIAaHHOTO COEIMHEHUS PE3UCTOPOB.

W3smepenne 3JIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro conpotusieHus. Habmionenue

QJICKTPOJIMU3a

11 KIIACC

Kon
pa3jiena

Koanposepsiemoro
JJIeMeHTa

IIpoBepsiemble 371eMeHThI COAEPKAHUS

4

SJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHA S UHAYKIWA

4.3

4.3.1

IlocTtosnnple MarHuThbl. B3aumoneiicTBHe

INOCTOAHHBIX MarHuTOB

4.3.2

MaruutHOoe TmOJe. BekTop MarHuTHOU

uHayknuu.  IlpuHOuMn — cynmeprno3unuu.




Jlunun marnutHOM wuWHAyKIuu. Kaptuna
JUHUMA  MarHuTHOM  MHAYKIMHU  TOJIA

IIOCTOSAHHBIX MarHuToB

MarsnutHoe 1oJIe NIPOBOAHUKA C TOKOM.
Kaptuna 1mHUI 1O AJMHHOTO INPSMOTO

INpOBOAHMKA M 3aMKHYTOI'0 KOJIBLCBOI'O

433 IIPOBOJIHMKA, KAaTyHIKU C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBue NpoOBOAHUKOB C
TOKOM
434 Cuiia AMniepa, €€ MOJyJIb U HAaIlpaBJICHUE
Cuia JlopeHua, e€ MOyJib U HalpaBIICHHE.
JIBr>keHue  3apsDKEHHOM — 4acTULbl B
435 OJIHOPOJIHOM MarHuTHOM 1one. Pabota
cuisl JlopeHna
4.3.6 SIBneHune HNeKTPOMArHUTHON UHAYKITUU
4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMA
O/1C nnaykuuu. 3aKoH 3JIEKTPOMarHUTHOM
438 uHaykuuu Papanes
BuxpeBoe snextpuueckoe mnone. IC
WHIYKIIMA B TIPOBOJIHUKE, JBIOKYIIEMCS
439 MOCTYIATEIbHO B OTHOPOJIHOM MarHUTHOM
ToJie
4.3.10 [IpaBuso Jlenia
NuayKTUBHOCTB. fIBIEHME CAaMOMHAYKIWH.
4311 OJ1C camounayKkuuu
DHeprusi MarHUTHOTO TOJIs KaTyIIKd C
4.3.12
TOKOM
4.3.13 DIEKTPOMArHUTHOE TIOJIE
TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOBUTATETb, YCKOPHUTEIH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
4315 [IpaxkTrueckue paboTHI. N3yuenne

MAaromuTHOro T110Jii KaTylmllKh C TOKOM.




UccnenoBanue OeWCTBUS  ITOCTOSHHOTO
MarHurta Ha pamKy ¢ Tokom. MccienoBanue

SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKIIUHU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenprast cucrema. CBoOOmHBIE
KojeOanus. ['apMoHWYecKHe KoJIeOaHuUs.
Ilepuon, wacrora, amrmumryga u (dasa

KoJIeOaHuil

[IpyXuHHBIH MasTHUK. MaTemMaTuyeckun

MasiTHHUK

VYpaBHEHHE TapMOHMYECKHX KOJeOaHUH.
Kunematuueckoe u JTUHAMUYECKOE

OIMCAHUE KOeOaTEeIbHOr0 IBUKEHUS

[IpeBpamenue SHEPIrUH pu
TapMOHHYECKUX  KOJeOaHUsIX. CBs3b
aAMIUTUTYIbI KoJieOaHu HUCXOIHOMN
BEJIMUMHBI C aMIUTUTYJaMH KoyieOaHHil e

CKOPOCTH M YCKOpPEHUs

5.1.5

Konebarenbusiit  koHTYp.  CBOOOAHBIE
JJIEKTPOMAarHUTHBIE KoJieOaHus B
UAeaIbHOM  KOJICOATEJIbHOM  KOHTYpE.
AHanoruss MexXIy MEXaHWYECKHUMU U
3JIEKTPOMArHUTHBIMU KOJIeOaHUSIMHU.

®opmyina TomcoHa

3akoH COXpPAaHCHUA DHCPTrUU B HACAJIBHOM

KoJe0aTeIbHOM KOHTYpe

BoinyxeHHbIE MEXaHUUYECKHEe KojeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxxneHnsie JJIEKTPOMarHUTHHIE

KOJICOaHUS.

Ilepemennbii  TOK.  CHHYyCOMJAJIBHBIN

IIEPEMEHHBIN TOK.

MomHocTh MEPEMEHHOTO TOKA.




AMIUIUTYZAHOE M JIEHCTBYIOIIEE 3HAUEHUE

CUJIbI TOKA U HAITPSAXKCHUA

5.1.10

Tpancdopmarop. [Ipouszsoacrso, nepegayua
U NOTPeOJICHUE DIIEKTPUUECKOW SHEPruM.
OKOJIOTUYECKHE PUCKHU IIPU IPOU3BOACTBE
JIIEKTPUYECKON JHEPIuu. Kynerypa
UCIIOJIb30BaHUS JNEKTPO3HEPIUH B

HOBCEJIHEBHOU KU3HU

5.1.11

Texnuueckue ycrpoiicTBa: celicmorpad,
ANEKTPUICCKHIA 3BOHOK, JIMHUN

QJICKTpoIepcaaqd

5.1.12

ITpaktiueckue pabotsl. MccienoBanue
3aBUCUMOCTH IepuoJia MaJlblX KoseOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MAaccChbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
LEeNU W3 IOCIEAO0BAaTEIbHO COEIUHEHHBIX

KOHACHCATOpPA, KATYIIKH U PE3UCTOpa

5.2

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBUS
pactipoctpanenus. [lepuon.  CkopocTb
pactpoCTpaHeHHss W JUIMHA  BOJIHBI.

HOHepeLIHI)IC " IpOJ0JIBHBIC BOJTHBI

522

###Par#t# Nnrepdepenuus un nudpaxuus

MCXaHHUYCCKUX BOJH

523

3Byk. CkopocTh 3ByKa. I'poMKOCTH 3ByKa.

BricoTta Tona. TemOp 3Byka

5.2.4

DJIEKTPOMAarHuTHbBIE  BOJIHBL. Y CJIOBUSA
WU3Jy4YECHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyyM€

5.2.5

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHe, MNPEIOMIICHUE, MOJIPU3aNN,
mudpakuus, uHTepdepenuus. CKopocTb

OJICKTPOMAardiuTHBIX BOJIH




5.2.6

[xamna 3JIEKTPOMArHUTHBIX BOJIH.
IIpumeHeHne 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpuHUHMNBl PaTUOCBI3U M TEJICBUICHHUS.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

5.2.8

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTHI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE W MEIULIMHE,
pamap,  pagUONpPUEMHMK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neup

5.3

OIITUKA

5.3.1

[IpsAMonnHETHOE PacIpOCTPAHEHUE CBETA

B OJIHOpOJIHOM cpene. JIyu cBera

5.3.2

OtpakeHne cBeTa. 3aKOHBI OTPAXKECHUS
csera. [loctpoenre M300paKeHNIt B IIOCKOM

3epKase

5.33

[penomrenne cBeta. 3akOHBI TPETOMIICHUS
CBeTa. AOCOMIOTHBIH IOKa3areib

IMPEIIOMIICHU A

534

Iomxoe BHYTPEHHEE OTpPa’KECHUE.
[IpenenbHbIli yroy IMOJHOTO BHYTPEHHEIO

OTpaXKCHUSA

5.35

Hucnepcust  cBera. CHOXHBIA  COCTaB

Oenoro cBera. L{Bet

5.3.6

CoOuparome W paccenBalONINe JMH3BL
Tonkast nuH3a. DOKYCHOE pacCTOSHUE H
OIITHUYCCKAas cuiia TOHKOU JIMH3BI.
[TocTpoenne n300pakeHn B COOMPAIOIINX
W paccenBalommx JuH3ax. Dopmyna
TOHKOW JMH3bI. YBEIWYCHHUE, J1aBaeMoe

JIMH30M

5.3.7

[Ipenensr npUMEHUMOCTH T€OMETPUYECKOU

OIITUKH




5.3.8

Wntepdepennust  cBera.  KorepenrtHsie
VCTOYHHKHU. Ycnosus HaOI01eHUs
MaKCHMYMOB u MUHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(ba3HbIX KOTCPCHTHBIX HCTOYHUKOB

5.3.9

Hudpakmuss  cera.  JudpakumonHas
peméTka. YciaoBue HaOJIOACHUS TJIABHBIX
MaKCHUMYMOB npu naJIcCHUN
MOHOXPOMATHYECKOTO cBeTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10

[Tonspusanusa ceera

5.3.11

TexHudeckue yCTpOWCTBA: OYKH, JIYIa,
¢doroanmnapar, NPOEKLUOHHBIM amnmapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OIITHKA, IU(ppaKLuOHHAS peeéTka,

TOJISIPOUT

5.3.12

[IpakTuueckue  pabOTHI. N3smepenune
nokasarens npesnomienus. MccinenoBanue
CBOMCTB  HM300pakeHMM B  JIMH3aX.

Ha6J’IIOI[eHI/Ie AUCIICPCUHN CBCTA

BJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunpl IPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. [TocTtynatet TEOPUH
OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTh
MOAYJA CKOPOCTH CBE€Ta B BaKyyMe,

OPUHOHUII OTHOCUTCIIBHOCTHU OuHIITEHA

6.2

OTHOCUTENBHOCTh OITHOBPEMCHHOCTH.
3aMeJIJ'IeHI/Ie BpEMCHU W  COKpalICHUC

JUINHBI

6.3

3HCpI‘I/I}I " UMITYJIbC CBO60I[HOI71 JaCTUIIbI

6.4

CBsi3b Macchl C JHEpPrued W UMIYIbCOM
CBOOOJTHOM YaCTHIIBI. DHEPTUs IOKOS

CcBOOOIHON 4aCTHUIIBI

KBAHTOBAA ®U31KA




7.1

BJIEMEHTBI KBAHTOBOU OITTUKU

®otonbl. Popmyiia [Inanka cBsi3u s3HEPrun
(boToHa C€ e€ro 4YacToTol. ODHEpPrusi wu

uMIyibe GOoToHA

OtkpseiTie U uccienoBanne Gporodddexra.
OIEBITEI AT. CroxeTosa. 3aKOHEI

dotorddexra

YpaBHeHue DHHIITEHA s
dhoTorddekra. «Kpacnas TPaHMIIA

dotorddekra

7.1.4

Hasnenune ceera. Onpitel [1.H. JIebenera

7.1.5

XHUMHUYECKOE IENCTBUE CBETA

Texnuueckue ycrpoiicTBa: (oTornemeHt,
(dboTomaryuk, COJIHCYHAas Oarapes,

CBETOaHNO

7.2

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITEI
Pesepdopna no uccnenoBaHUIO CTPOSHHS

aToMa. HnaHeTapHas[ MOJCJIb aTOMAa

7.2.2

[Toctynatet bopa. N3nyuenne 51
noryiomeHre (GOTOHOB TpU  Iepexoje
aToMa C OJHOTO YpOBHSA DJHEPIMM Ha
npyroi. Buns! ciektpoB. CnekTp ypoBHER

SHEPTUM aToMa BOJIOPOIa

7.2.3

BonnoBele cBoicTBa wactull. BomHbl ne
bponns. KopnyckysipHo-BOIHOBOM
nyanu3M. Jludpakuus SI€KTpOHOB Ha

Kpucrtajuiax

7.2.4

CrooHTanHOE U BBIHYKICHHOC H3JIYUCHHUC.

YcTpoicTBO U MPUHLIKIT PabOTHI Jiazepa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTpaIbHbIN
aHayu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

[Ipaktrueckue  pabotel.  HabGmoxenue




JIMHENYaTOro CreKkTpa

ATOMHOE A1PO

Metoapl HaONMIOAEHHMST M pErUCTpaluu
7.3.1
JIEMEHTAPHBIX YaCTHUI]

OTkpbiTHE  paguoOaKTUBHOCTU.  OIBITHI
Pesepdopna mo ompeneneHuro cocraBa
7.3.2 paavoakTUBHOrO u3nydeHus. (CBoilcTBa
anb(da-, O6eTa-, TaMMa-u3rydeHus. BiusHue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

OTkpbITHE  NPOTOHAa U HEUTPOHA.
Hyxnonnass momens sigpa I'eiizenbepra —
7.3.3
WBanenko. 3apsn siapa. MaccoBoe 4mcCIo

sapa. M3oronsl

Anbda-pacna. DNEKTPOHHBIH "
MO3UTPOHHBIA  Oera-pacman.  ['amma-
7.3.4
U3JIy4CHUE. 3akOH  paJMOaKTHBHOI'O

paciaga

OHeprus CBA3M HYKJIOHOB B  sjpe.
7.3.5
SAnepusie cunbl. Jledekt Maccel aapa

Snepusle peakuuu. JleneHWe W CHHTE3
7.3.6
Anep

Snepusiit peakTop. TepmosinepHbIit
cunte3. [IpoOrembl U  MEPCHEKTUBBI
7.3.7
SIEPHOM  DHEPreTUKU.  OKOJIOTMUYECKHE

ACIEKTHI SIACPHOU DHEPIETUKU

ONeMEHTapHble  YaCTHIBI. OTtkpbITHE
7.3.8 IIO3UTPOHA. @DyH1aMEHTaJIbHbIE

B3aMMOJCHCTBHUSI

TexHuueckue  yCcTpoOMCTBa:  JTO3UMETP,
7.3.9 Kamepa BuibcoHa, sAIepHBIM peakrTop,

aToMHas bomOa

IIpaktnueckue pabotel. MccnenoBanue

7.3.10 TPEKOB YaCTHIL (o TOTOBBIM

dhoTtorpadusim)




OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3anoro neba. CosBesnus, spKue

SBéB,HBI, IIaHETHI, UX BUAUMOC IBUKCHUC

8.2

Conneu”as cucreMa. IlmaHeTsl 3€eMHOU
TPYIIIIBIL. [lmaneTsI-rurauTol u ux
CIyTHUKH, KapJIMKOBBIC IJIaHEThI. Majbie

testa COTHEYHON CUCTEMBI

8.3

Comane, ¢orochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIla U 3BE3]1

8.5

3BE3/1bI, WX OCHOBHBIC XapPAKTCPUCTUKH:
Macca, CBETUMOCTb, PaJUyC, TeMIepaTypa,
HX B3aHMOCBS3b. Jlmarpamma
«CTIEKTPATBbHBIA  KJIACC —  CBETUMOCTB.
3Bé3mpI  IVIABHOH  IMOCIEAOBATENHHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTBY» IS

3BE3] TJIaBHOM IOCJICA0BAaTCIIBHOCTHU

8.6

###Par###BHyTpeHHee  cTpoeHHe  3BE3N.
COBpeMeHHI)IC IpeaACTaBICHUA (¢}
NPOUCXOXKAECHUU U 3Boiouun ConmHoa u

3BE3. DTanbl )KU3HU 3BE3]I

8.7

Mneunsiii  Ilyre — Hama [anakrtuka.
ChnupanbHasgs  cTpykTypa [ amakTukwy,
pacnpenenenue 3BE3N, Trasa W IBUIN.
ITonoxxenne wn nBuxenne ConHua B
lanaktuke. [lmockas u  cdepuueckas

noAcucTeMsl I ajakTuKu

8.8

Tumnel ramaktuk. Pagunoramaktukkn u

KBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon XaO0ma. PasOeranme rajgakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bonbmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukToBoe usinyyeHue




8.10

MacmtabHast ~ cTpykTypa  Bcenennoil.
Meraramnaktuka. Hepeménubie mpoOaemMbl

aCTPOHOMHH




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

INenmrreiin JI.O, Quk FO.U. nox pen.Opnosa B.A.
®dusuka 10 kimacc(6a30BbIit ¥ yriryoneHHbI ypoBeHb)M.IIpocsemienne,2021r B 1ByX 4acTsax
Ienmrreiin JI.O, Quk FO.U. nox pen.Opnosa B.A.
®dusuka 11 kinacc(6a3o0Bbiii U yrinyoneHHslid ypoBeHb)M.IIpocBemnienne,202 1T B 1ByX 4acTsax

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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