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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOILero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3ysibTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbIx B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIENINK TpernofaBaHusl yueOHoro npeamera «dusmka» B 00pa3zoBaTelbHBIX
Opra"u3anusax Poccniickon denepanum, peaANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepxaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (u3HKe Ha 0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEeIMETHBIM pe3yJibTaTam
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOAUMOCTb pEaAM3alliid MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3YYEHHsS] (PUM3HKM HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJITATHI OCBOCHHMSI Kypca (pu3nKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro nmpenamera « Pu3nkay 1mno rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir W actpoHomued. Mcmonmb3oBaHHE W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMU CBOMCTBAMHU W JIPYTHX.
W3ydyenne ¢u3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS MPHU BHINIOJHEHUU UMHU YY€OHBIX UCCIEIOBaHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3feioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypce usuku mpeamosaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBISIOTCS (U3UYecKue Teopuu ((hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX  TMPEACTABICHUSIX O MPUPOAE, TpaHULAX
MNPUMEHUMOCTH TEOpHH, JJisi OMUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUU U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UMKU peanu3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITENbHOCTH O00YyYaroIMXCs.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpAaTOpPHBIX pPadoT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYeCKux padoT. BrijeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS y4YaCTHUKAMU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH TIIJIaHUPOBAHUS U
OocHalleHUs KaOunera ¢usuku. Ilpm »s3TOoM oOecreunBaercs OBJAJACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bosnbiioe BHUMaHUE YOENsAETCA PEUICHUI0 PAaCUETHBIX W KaueCTBEHHBIX
3anay. Ilpu 3TOM AJia pacy€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJadyd C SIBHO
3aJlaHHOMN (DU3UYECKON MOJIEIBIO, TTO3BOJISIONINE IPUMEHSITh N3YYSeHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHUs HA
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOrO LUKiIa. B kabunere (pu3mku DOMKHO OBITH
HE0OXoaMMOe J1abopaTopHOE OOOpYIOBAHME JJI BBIMOJHEHUS YKa3aHHBIX B
nporpaMme o (puU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHeYMBaeT IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe o00OpyIOBaHHE [JIi YYCHUUYECKHX MPAKTHYECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIP30BAaHUN QHAJIOTOBBIX M ITU(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKWU;

o (dopMmupoBaHHE YMEHHUU OOBICHITH SBICHUS C HCIOJIH30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTrkeHne ATUX Iene 00ecreunBaeTCsl pelieHneM CIeIyIoNX 3a1ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HaHUK 00  oOmux  (Qu3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

e OCBOEHME CHOCOOOB pEIIECHUS Pa3IUYHbIX 337a4 C SBHO 3aJIaHHOMU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U MPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIIPEIENICHMS TOCTOBEPHOCTH ITOJIyYEHHOTO PE3yJIbTaTa;

e CO3/IaHHE YCIIOBHMM JJIS Pa3BUTHS YMEHMI MPOEKTHO-NUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yudenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJaeT BBIOOD
poBeleHUs] J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBHUYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Hayunbie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKOU AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemenienne, CKOpOCTh (CpeaHsii CKOPOCTb, MIHOBEHHAasi CKOpPOCTb) U
YCKOPEHHE MAaTE€pUAJIbHOW TOYKH, MX IMPOEKIUH Ha OCH CHUCTEMBl KOOPIHHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHHUS, IYyTH W IepeMelIeHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeitHoe  nBWKeHWe. J[BMKEHHWE  MaTepuasbHOW  TOYKM IO
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTb. [lepros u yactora obpaienus. LleHTpocTpeMUTENBHOE YCKOPEHUE.

TexHu4ecKkue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHE: CHUIOMETP,
JBUKEHUE CHAPSA0B, LIETTHbIE M pEMEHHBIE TIEpEIayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[TaneHue Ten B BO3AYXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGniogenue aABuKeHUs Tena, OPOILIEHHOIO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenune yckopeHus: CBOOOHOTO MaeHHUS.



HamnpaBnenue CKOpoOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3yueHne NBUKEHHUS [IapUKa B BI3KOM )KUIKOCTH.

N3yueHne nBUkKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmmned. IlepBeit  3akoH  HeroToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepnosunuu cui. Bropoii 3akoH HeroToHa
JUIS. MaTEpUAIIbHON TOUKH. Tpetuit 3akoH HproTOHA 1711 MAaTEPUATIBHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJibl OTHOCUTENBHO OcCH BpamieHus. llnedo cumnbl. VYcnoBus
paBHOBECHUS TBEPAOIO TeJIA.

TexHuyeckue yCTpPOMCTBa M TMPAKTUYECKOE MPUMEHEHUE: MOAMIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

Bropoit 3axkon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

VY cioBus paBHOBECHUS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3UHOBOM 00pa3Iie, OT ux aedopMarium.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAaIlCHUS.

Tema 3. 3akonbl coxpaneHus 6 MexaHukKe

NMnynbee MaTepualibHOW TOYKM (Tena), CUCTeMbl MaTEpUAbHBIX TOYEK.

NmnynbC cuilbl 1 U3MEHEHHWE HMIYJbCa Tejla. 3aKOH COXPAHEHHUSI HMITYJIbCA.
PeakTuBHOE IBUKECHHUE.

PaGora cuibl. MOIIIHOCTE CHITBL.



Kunernueckass sHeprus MarepuajlbHOM TOukH. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas DHEPTHUs yIpyro
nebopMupoBaHHON  mpyxunbl. lloTeHimanbHas SHeprus Teida  BOIU3U
MOBEPXHOCTU 3EMIIU.

[ToreHuuanbHble W HENOTEHUUaJbHble  cuibl.  CBsi3b  paboOThI
HEIOTCHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOM DJHEPIMM CHCTEMBI TEll
3aKOH COXpaHEHUs] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOIAOMET, KOMED,
IIPYKUHHBIN IUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexon noTeHLMaNbHON SHEPTUH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIUH
TeJla Ha IIPUMEpE PACTKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJsiekyasipHast pu3nKa 1 TEPMOJAUHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep IABUKEHUS WU
B3aUMOJCUCTBUSA 4YacTUI[ BemiecTBa. MoJenu CTpPOEHUsSI Ta30B, XKHAKOCTEN U
TBEPIBIX TE U 00BSICHEHUE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [locTosiHHas ABoraapo.

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

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUM HACaTbHOTO ra3za. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpeOHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs dvactul rasza. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHEe Menneneesa—Kianenpona.
3akoH [lanbroHa. M30mpouecchl B UACATBHOM Tra3e C MOCTOSIHHBIM KOJUYE€CTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHUE M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHH4eCcKrue YCTPOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu



OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeliecTBa, (oTtorpadun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUH.

OnpeIThl 110 U PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

OHBITBI, JOKa3bIBAIOIHEC CymeCTBOBAHUC MCKMOJICKYJISIPHOT'O
B3&HMO,HCI>'ICTBH$I.

OHBITI)I, WIUTIOCTPUPYIOIIUC YPABHCHUC COCTOAHHA HACAJIBHOIO TIa3a,
H30ITPOUCCCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTU MEXK]Ty TTapaMeTpaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounamurku

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOAMHAMUYECKOM
CUCTEMBI U crIoco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl U pabora. BuyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH pH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocCcTh POIIeCcCOB B MPUPO/IE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBUST  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBbIX MaimnHax. KodpuIMeHT Mmoie3Horo
nericTBus TeruioBod MmammmHbl. [{ukn KapHo um ero kospduuImMeHT MOIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3meHeHue BHYTpEHHEH HSHEpruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OYTHUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

M3meHeHne BHyTpEHHEN SHEPruM (TeEMIIepaTypbl) Tela IpH TeIionepeaye.

OneiT Mo anuabaTHOMY pAaCIIUPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul



HN3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanue u KoHjeHcauud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlleHHBbI map. YAelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucrannmueckue u amopdHbsie Tena. AHM30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemMeHHble Marepuaibl. [lnmaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa masienusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHHUYecKHue YCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: THIPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIIOTUU IMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpPHUalOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

Crioco0bl U3MEpPEHUs BIaKHOCTH.

JleMoHcTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomwl

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Pa3znen 4. JaekrpoauHamMuKa

Tema 1. Inexkmpocmamuxa

DNekTpu3anmsl Tel. OJEKTPUYECKH 3apsan. JlBa BHAAa BIEKTPUYECKUX
3apsAa0B. IIpOBOOHUKH, IOUAJIEKTPUKH M TMOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO0 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbli SJNEKTPUYECKUM 3apsia.
Onekrpudeckoe mnoje. Hanpsok€HHocTh  dnmekTpudeckoro mnoiid.  I[IpuHumn
CYNEPHO3ULIUUA JIEKTPUYECKUX ITosier. JIMHUKM HaANpsHyKEHHOCTH JIEKTPUYECKOTO
TIOJISL.

Pabora cmm  amekrpocratmdeckoro  moss.  Ilorennwman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM W AMDNEKTPUKU B IIEKTPOCTATUYECKOM IOJIE.
Jvanexrprdyeckast MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN allIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEJI.



DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEJ.

DIIEKTPOCTAaTUUECKAS 3aLIUTA.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXKIY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpspxenue. 3akon OMa 1151 ydacTKa LETH.

DNEeKTPUUECKOE COMPOTUBIIECHUE. YICIbHOE COMPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaLIENbHOE, CMEIIAHHOE COEIUHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIAsl CHJIa U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHUKA TOKA.
3akon Oma /171 OJTHOM (3aMKHYTOM) 3lieKTpuueckon enu. KopoTkoe 3aMmbikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA IEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas " MPUMECHAs MIPOBOJIUMOCTH
oJIynipoBOHUKOB. CBoiicTBa p—N-niepexoaa. [1omynpoBoIHUKOBBIE IPUOOPHI.

ONEeKTpUYeCKUd TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOMUTHYECKAS] JUCCOIHUAIUA. DJIECKTPOIIN3.

DJIEKTpUYECKUT TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pazpsa. Monnus. [1nazma.

TexHudeckue yCTpPOWCTBA W IIPAKTUUYECKOE NPUMEHEHHUE: aMIIEPMETD,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKH TOKa, OJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue Cuiibl TOKa U HANPSIKEHUS.

CMeniaHHOE COeIMHEHUE TPOBOHUKOB.

[TIpoBOAMMOCTB SJIEKTPOIUTOB.

W ckpoBoii paspsa U NPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/IA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3Mepenune 3eKTpOABMKYIIEH CUJIbl UCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUA.

HaGmronenue amextposusza.

MesxknpeaMeTHbIe CBSI3H



N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 10 kiacce OCyHIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJOTMH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CB3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHM: SIBICHHE, HAay4HbIHd (akT, rumores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/IEIIb, U3MEPEHUE.

Mamemamuxa: penieHWe CHUCTEMbl ypaBHEHWM, JIMHEWHas (QYHKIHA,
napabona, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U X IPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABUKEHUE B XKUBOHU npupoje, nuddysus, ocmoc,
TEIJIO00OMEH KMBBIX OPTraHU3MOB (BHUbI TEIUIONEPEIayu, TEIJIOBOEC PaBHOBECHE),
AIIEKTPUUECKHE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEU M
ra3oB, 3JICKTPUYECKHE CBOKCTBA METAJUIOB, 3JIEKTPOJMTHYECKAs IUCCOLMALMS,
rajbBaHHKA.

l'eocpacghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0aApOMETP, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEeHUS B TEXHHUKE, IOJIUIMITHUKY, HMCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMIyJbCa B TEXHHUKE (pakeTa, BOJOMET U Jpyrue), JABUTrAaTelb BHYTPEHHEIO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
MOJIyYEHUs] COBPEMEHHBIX MAaTEepHaloB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpHOOpPOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npudoOpBHL,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuka

Tema 3. Maznummnoe none. InNeKmpoMazZHUMHAA UHOYKUUA

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAayKuuu. I[IpuHumn cynepno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JHMHUN HWHIYKIWH
MAarHUTHOI'O TOJISl JUJIMHHOTO MPSIMOIO NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. B3anmoneiicTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.



Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BHKeHUE 3apsKEHHOM YacTULIbI
B OJIHOPOJIHOM MarHuTHoM mnosje. Pabota cunsl Jlopenna.

SIBneHne DIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEeKTOpa MAarHUTHOM
WHIYKIUU. ODJEKTPOJBIKYIAS CUla HWHIAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHayKuuu Papanest.

BuxpeBoe »lEKTpUYECKOE ToJie. OJEKTPOABIKYIIAs CUla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILIEMCS IOCTYMATENBHO B OJTHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBIEGHME CAMOMHIYKUWHU. OJEKTPOABMXKYLIas  cujia
CaMOMHAYKIIHH.

DHEpPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHu4eckrue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: TMOCTOSHHBIC
MArHUThl, 3JEKTPOMATHUTBI, JJIEKTPOJABUTATENb, YCKOPUTEIN JJIEMEHTapHBIX
YaCTHUL], UHAYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TIOJIEM.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuio Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHHS
MarHUTHOTO MOTOKA.

SIBeHrEe CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUMHbLE KOJ1€OAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHHMYECKHE  KOJIeOAHUSI.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[Ipy>XHHBIN MasATHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE DJIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpeacraBnenue o 3aryxaroumx KoyieOaHUsAX. BbIHYKEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUsI.



[lepemennbiii  TOK. CHUHYCOMJANbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsKECHHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKOM
DHEPrur. DKOJIOTHYECKHE PUCKHU MPU MPOHU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyecknue ycCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JJMHUH 3JIEKTPONepe1ay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOAaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

HaOGmronenue 3aTtyxaromux KojeOaHuH.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUH.

HaOmnronenue pezonanca.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanue 3aBUCMMOCTH TEpUOJa MaJIbIX KoJieOaHUM Ipy3a Ha HUTU OT
JJIMHBI HUTU U MacChl Ipy3a.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacrnpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HuTtepdepenius u iudpaxiys MeXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakims,
unTepdepenius. CKoOpocTh dJIEKTPOMATrHUTHBIX BOJIH.

[IIxana 3JeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AWMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Kone06mromeecs Te10 Kak UCTOYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

HaGmronenune uatephepeHunn 1 1uppakiny MEXaHU4ECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.



HccnenoBanre  CBOMCTB — JJEKTPOMATHUTHBIX ~ BOJH:  OTPaKEHHE,
npesioMJIeHUE, MoJspu3anus, udpakuus, HHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHBI oTpaxkeHus cBeTa. [locTpoenue n3zoOpaxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceeta. CioxHbIi coctaB Oesnoro ceta. L[Ber.

CoOuparoniie ¥ pacceuBaroniue JuH3bl. ToHkasg suH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NpUMEHMMOCTH FEOMETPUYECKON ONTHUKHU.

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

Hudpakaus ceta. [udpakuuonHas pemérka. YciaoBue HaONIOAECHUA
IVIABHBIX ~MAakKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYyTpeHHEE OTpaxkeHrue. Mojiesib CBETOBOAA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

HaOmronenune natepdepeHinm cBera.

HaOmronenue audpakiuu cBera.

HabGmronenne nucnepcuu cBera.

[Tosyuenue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIIETKY.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl

M3mepenue rnokasaTess NpeJoMIIEHHs CTEKIIA.



HccnenoBanre CBONCTB M300pakKeHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuil OPUMEHMMOCTH — Kilaccudyecko — MexaHuku.  IlocTynaTsl
CHELMAILHOM TEOPUM OTHOCHUTEIBHOCTU: HMHBAPUAHTHOCTH MOAYNSI CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHU U COKpAlllEHUE
JUTVHBI.

OHeprus ¥ UMILYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUEl U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPIHs
MIOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ORMUKU

®otonsl. opmyna [1nanka cBs3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dotorpdexra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpanHunar
dboTorddexra.

Jasnenue ceeta. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. W3nydyenue u mnorionieHue
(GOTOHOB MpU MEepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIEKTp ypOBHEW SHEPTUH aTOMa BOAOPO/IA.

BonHoBsie cBoucTBa yactuil. BosHbl e bpoiist. KopnyckynsipHO-BOJTHOBOM
JTyaJn3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue TMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.



Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbIiTel  Pesepdopma  mo  ompeneneHWIo  cocTaBa
paanoakTuBHOrO wu3ny4yeHuss. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHME paaOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apsna sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIy4deHHE. 3aKOH PaJIMOAKTUBHOIO pacaja.

OHeprus CBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. JlegekT Macchl sapa.

Snepneie peakunu. [lenenue u cuHTe3 A€p.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W HEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob1 HaOJIOIEHUS! M PErHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYECKON KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
BunbcoHa, saepHsblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanre TpEKOB YacTUIL (110 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH U ACTPOPUIMKH

Otansl pa3BuTUA acTpoHoMuUU. [IpukIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aACTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkye 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ConHUA W 3BE3L.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIA 3BE3]l TJIABHOM IOCJIEIOBATEIBLHOCTU. BHYTpeHHEE CTpOEHHE
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3BotonMu CoJjHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxkenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE OBIPBI B SApax
rajakTHK.



Bcenennas. Pacmpenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3ITyUEeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNIeHUs MOJIOKEHUSI HEeOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1us CEeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

Habnronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O0o0marnee nOBTOpeHue

Ponb Qu3uku U acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeaIbHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MpEACTABICHUNM O (PU3NUECKON KapTUHE MHpPA, MECTO
bu3nUecKol KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢uznku 0a30Boro ypoBHsA B 11 Kiacce ocylmecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMM MAaTE€MAaTHKH,
OMOJ0OTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumore3a, (uanyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOMIOEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumIeHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBI U HMX IMPOEKUHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
onpeiesIeHHE TIOMAIU TIIIOCKUX GUryp u o0beéMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIE
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJIICHUS B KHUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIUYECKAS] CTPYKTYypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTAULIUYECKOM PEMIETKUA, CHEKTPaIbHBIN
aHaJIN3.

l'eoepagusa: wmarHUTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX Py,
(boTOoChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUH.

Texnonoeus: NHHUM DIEKTPONEpPEAAY, TEHEPATOP IEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs T€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,



anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEIHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTAaThl OCBOEHUS y4eOHOTro npeaMera « Ou3nKa» AOJIKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00YYAIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JI€STEIIBHOCTh B MHTEpECaX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3allny;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;



5) TpyA0BOr0o BOCIIHTAHUSI:

MHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCuoHaNbHONU AEATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaqTn30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TUIAHBI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTu
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHre OMbITa JEATebHOCTH SKOJOTMYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISITH  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENENATh 1eNIM JACSITENIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSIX;
pa3pabarbiBaTh MJIAaH PEIHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPUATBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/bCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYCBBIMH TOHATHUIMU M METOJIAMH
bu3nuecKoil HayKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIieHusl 3ajiady (U3MYECKOro COJIepKaHUsl, TPUMEHEHHUIO Pa3JIMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3a1ady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 0O0JacTb
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4Ye€HHUs] MHPOpManuu (U3HUECKOrO COAEpKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBA  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMI B pElIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3a1ad ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TMUTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHbIX (opMarax c
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYIIECTBJISATh OOIIEHHE Ha Yypokax (U3MKKM U BO BHE-YPOUHOU
NEATEIbHOCTH;



pacno3HaBaTh MNPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJIb30BATh MPEUMYILECTBA KOMaHAHOW W MHANUBUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpeienarh pojau ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npe/iaraTtb HOBBIE IPOEKTHI, OLEHHMBAaTh HUJEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEIACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIBHOCTh B 00JacTH
(U3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JaCTH
(bU3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LENISIM;

BJa/JeTh HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;



UCTIONIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CHUTYAIllH, BHIOOpa BEPHOTO
pElICHNUS;

yMETh OIIEHWBAaTh PHCKH U CBOEBPEMECHHO MPHUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeATEeTLHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpomecce HOCTHXKEHHSI JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEATOIar afo A
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUsl, BKJIIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATIBLHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aJalTHPOBATBCI K
AMOIMOHAJIEHBIM U3MEHEHUSIM U TPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOHX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAILHOE COCTOSIHUEC
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MHUpA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIIBHOCTH JIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEIICH:
MaTepHuaibHas TOYKa, MHEPIMAIbHAs CHCTeMa OTCUETa, aOCOMIOTHO TBEPOE TEIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;



pacro3HaBath (U3UYECKHUE SBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETHUYECKOM TEOPUM CTPOCHHMS BEIEeCTBA U
ANCKTPOAMHAMUKH:  PAaBHOMEPHOE M PABHOYCKOPEHHOE  MPSMOJMHEHHOE
JBI)KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojieiicTBre Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00hEMA TeJl PU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBeCHE, HCMapeHHe, KOHJEHCAIMs, IUIaBJICHUE, KPHUCTAUIM3allUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIECccax,
AJIEKTpHU3aIUs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KECHHE, HCIOJb3Yysl (hU3NUYECKHE BEJIUYHHBI:
KOOpAMHATa, MyTh, MEpPEeMeElIeHrne, CKOPOCThb, YCKOpPEHHE, Macca Tela, CHIIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHWUYECKash MOIIHOCTh;, MPU ONKHCAHWU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HCIOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUMHY C JAPYTUMU
BCIIMYUHAMU;

OMUCHIBATh M3YyUYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCIOB3yd (U3WUYECKUE BEJIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOTO JBHKEHUS MOJIEKYJ, CPEIHEKBAApaTHIHAS
CKOPOCTb MOJIEKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, padoTa rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
NPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICT MCIHOJIB3YEMBIX BEIWYMH, HX
0003Ha4YeHUsI W EIUHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JIAHHYIO
($u3NYECKYIO BEIMYUHY C IPYTUMU BEIHMUMHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BEIUUYUHBI: DJICKTPUUECKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
NP OINMHMCAHWHM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYCHMS W EIWHUIIBI, YKa3biBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3NUeCcKue
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MNPUHLNN CYNEPHO3ULUA CHJI, NPUHIUI PABHONPABUS HHEPIUAIBHBIX CUCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
ANEKTPUYECKOro 3apsifa, 3akoH KylloHa, mpw 3TOM pasidyarh CJIOBECHYIO



(GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCJIOBUA (TpaHMIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MAaCHOTO HCIOJb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH, NPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEAJIOKEHHOTO OOOpYIOBaHUS, MPOBOJIUTH OMBIT H
(GbOpMyIHPOBATH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCHUMOCTH  MEXIy (QU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUJIE TaOnMIl U rpauKoB, AeJaTh BBIBOBI IO Pe3yJbTaTaM HCCIIEA0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUMU UCCIEIOBAHUM B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus1 (PU3NUECKON BEINUUHBI;

pelaTh KaueCTBEHHBIE 3a7aui: BHICTPAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUN
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATh MOIydaeMyto HH(POPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHWE MPOLECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU



yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbs U COOJIFOJIEHUSI HOPM SKOJIOIMYECKOI0
IIOBEJCHUS B OKPYIKAIOILEH Cpeae;

paboTaTh B TIpyHIE€ C BBINOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX pOJEil,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xonmy oOyuenus B 11 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pPOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHH, B IPAKTUYECKON JEATENBHOCTH JIOJEH, LEJOCTHOCTh M €IUHCTBO
($u3nYECKOI KapTUHBI MUPA;

YUUTBIBATh TPAHULBI TPUMEHEHUS HW3YYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN AJIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBIM UCTOYHHUK CBETA, S/ICPHAS
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sjipa MpH PELIeHUN (PU3MUECKUX
3aj1ay;

pacrno3HaBaTh (pU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PU3HMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEUCTBUS TOKA, B3aAUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKOUS, JEHCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJAHUK C TOKOM U JBIKYIIUHCS 3apsi, 3JCKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHENHOE pPACHpPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus U MOJApU3alMs CBETa, JHCIEPCUs CBETa,
dbotoanekTpudeckuit 3pdext (poToaddexT), cCBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHENYaToro CHEKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYyCCTBEHHas
PaAOaKTUBHOCTH;

OMKCHIBATh M3YYEHHBIE CBOMCTBA BEUIECTBA (IJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YAd (PU3NYECKUE BEIUUYHMHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHLMAJIOB, AJIEKTPOJBIKYILAs cuja, pabdoTa TOKa,
WHIYKIUS MarHUTHOrO MoJs, cwia Ammepa, cuna JlopeHna, MHIYKTMBHOCTH
KATYIIKH, DHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuN B KoJeOAaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMArHUTHBIX KoJeOaHui, (OKyCHOE pacCTOSHHE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKUMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M EJAUHMIIbI, YKa3bIBATh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIE SIBICHUA M MPOLECCHI, HCIOJIb3YA
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMMYJIbC (OTOHA, MEPHO]I ToJIypaciaja, SHEPrus CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
WCITOJIb3yEMbIX BEJIMYMH, WX OOO3HAUCHUS W CIWHMIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIONIME JIAHHYH (DU3UYECKYIO BEIMYMHY C JAPYTHMHU BEJIMYUHAMH,
BBIYUCIISATh 3HAaUCHUE (DU3NUECKON BETUUMHBI,

aHAM3UPOBATh (PU3HUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YyS (PU3MUECKHE
3aKOHBI U MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIAH, 3aKOH MPSIMOJIMHEHMHOTO paclpOCTPAHEHUSI CBETA, 3aKOHbI OTPAKECHUS
CBETa, 3aKOHBI MPEIIOMJICHUS CBETa, YpaBHeHHE ODiHINTeHHa i1 doTodrddekTa,
3aKOH COXPAHEHUs JHEPTUHU, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4YHCIa, MOCTyJarhl bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTeMAaTHYEeCKO€ BBIPAKEHHE M YyCIOBHSA (TpaHUIbI, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIEIATh HANIPABJICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OIMCHIBATh H300paKCHHE, CO37aBaeMOEC IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIECAOBAHUI0 (DU3NYECKUX SBJICHUU U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBath mpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT H
bopMyIMpPOBAThH BHIBOJIHI,

OCYILECTBJISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIIeIOBATh 3aBHCUMOCTH  (DM3WYECKUX BEJIWYMH C HCIIOJb30BaHHUEM
NPSIMBIX HM3MEPEHUM: TPH ITOM KOHCTPYHPOBATh yCTaHOBKY, (HUKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

COOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIECNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33a/1a4u



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXOUMbIE JUIsl €€ PEIIeHUs, MPOBOAUTh PACUETHI U OLIEHUBATH PEAIBbHOCTD
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUM C OMOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznueckue SBICHUS,

UCIONB30BaTh  IpPU  pPEIIEHMH  ydyeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIpHON MHGOpMAIUH, MOTYYCHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOIydaeMyto HH(POPMAIIUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacCHOrO UCHOJIb30BAaHUS B ITOBCEIHEBHON
KU3HH;

IPUBOJNUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, NIl COXPAHEHHUS 3J0POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEH Cpene;

paboTaTh B TIpyHne C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IUIAaHUPOBATH JIESTENIbHOCTh B HECTAHJAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OILIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourpoabuble IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PDU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3znea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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



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

Uroro no pazgeny 24
Paznen 4. JIEKTPOJAMHAMUKA
bubmuoreka [JOK
41 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 9 bubmmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 2 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubmuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuoreka [JOK



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

4.3 ATOMHOE SApO

Uroro no pazaeny

15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ];tilfsﬂ;lgfciigrou/ﬁ £41007¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 ];tilfsﬂ;lgfciigrou/ﬁ £41007¢
HWroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

dusnka — HayKa o MPUPO/IC.

1 Hayunsie MCT(}),K bl nofHapHIfﬂ 1 bubmorexa HOK

o A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIero MUpa
Poab u mecto pusuku B

5 (hopMUPOBaHHHM COBPEMEHHOM 1 bubnnoreka [JOK
Hay4HOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON IEATETLHOCTH JIIOIeH
Mexannyeckoe ABUKEHHE.

3 OTHOCHUTENBHOCTH MEXaHUYECKOTO 1 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IpsIMOJIMHEWHOE 1 bubnnorexka [JOK
JIBU>)KEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE PSIMOJIMHEITHOE 1 bubmuoreka [IOK
JIBH)KEHUE https://m.edsoo.ru/ff0c372e

6 CBobOoaHOe nageHue. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOIHOTO MaJeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHHUE.

7 JIBr>kKeHUE MaTepUaIbHOM TOUKH 110 1 bubmorexa HOK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH.
8 JlabopaTtopHas paborta «3ydeHue 1 1



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

JBUKCHHSI TeJIa, OPOIICHHOTO
TOPU30HTAIILHOY

[IpuHnun otHOCUTENBHOCTH ["anunest.

bu6mmoreka [IOK

9 HNueprumanbHbIe CHCTEMBI OTCUECTA.
pit N https://m.edsoo.ru/ffOc3be8
IlepBb1it 3ak0oH HbroToHA
Macca tena. Cuna. [Ipuniun
10 cynepno3unuu cui. Bropoii 3akon bubmorera [JOK
yrep H ' p . https://m.edsoo.ru/ffOc3be8
HreroTona nist MaTepuanbHOM TOYKU
Tpernii 3akon HproTOHa 1151 bubnuorexa [JOK

11
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro taroreHus. Cumna

12 TspkecT. [lepBas kocMudeckas bubmorexa [JOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

13 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnorexa [JOK
Telna https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapduumeHT Tpenus.

14 Cuna czn OTI/IBJ‘IGI({I)I/I(I})I npu BI/I)P;(CHI/II/I bubmorexa HOK

P pH A https://m.edsoo.ru/ff0c3f76
TeJla B )KUJIKOCTH WUJIM rasze
[TocTymarenbHOE U BpamareabHOe

15 JBUKEHHE a0COTIOTHO TBEPAOTO TEa. bu6mmorexa [IOK
MowmeHT cunsl. [1ne4do cuiibl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPIOTO Tea
NMnynbsc MmaTepuabHOM TOYKH,

16 CHUCTEMBI MaTEPUATILHBIX TOUYEK. bubnmuorexa [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE TBUKEHUE

17 PaGoTta 1 MOITHOCTH CHIIBL. bubnuorexa [JOK

Kunernueckas sHeprusi MaTepuaabHON

https://m.edsoo.ru/ff0c4502



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

ToukH. Teopema 00 H3MEHEHUHN
KUHETHYECKOW YHEPTUU

18

IToTrenumanpHas SHEPTHUsL.
[ToTeHunanpHas 3HEPIUst ynpyro
neGopMUPOBaHHON NPYKUHBIL.
[TorennuansHast SHEprus Tena BOIU3U
IIOBEPXHOCTU 3€MJIU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

19

IloTenumanbHble U HEMOTEHIMAIbHBIE
cuitbl. CBsA3b paboTHI
HETOTCHIUAIIBHEIX CUJI C U3MEHCHUEM
MEXaHWYECKON IHEPTUU CUCTEMBI TEJL.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTHU

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

20

KonTponbhas padota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE

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

21

22

23

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
neuxenue. Auddysus

XapakTtep ABUKEHUS U
B3alMOJICHCTBHS YaCTHI] BEILIECTBA.
Mojenu cTpoeHus ra3oB, XUIKOCTEN 1
TBEPABIX TEI

Macca MOJICKYIIL. KoauuecTtBo
BemectTBa. IloctosHHas ABoraszo

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

24

TennoBoe paBHOBecue. Temneparypa u
e€ m3mepenue. lllkana remmneparyp
Lenbcus



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

WUneansusiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIieparypa Kak Mepa
26 CpeaHEel KHHETUYECKON SHEPTUU bubnnoreka [HOK
JBUKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaGoparopHnas pabora
28 «DKCnepUMeHTalbHasl IPOBEpKa
3akoHa ['eli-JIroccakay
29 N3onponeccel B MACAIBHOM Ira3e U uxX bubnnorexa [HOK
rpaduyecKoe MpeacTaBiIeHUue https://m.edsoo.ru/ff0c570e
BuyTpennss sneprus
TEPMOJUHAMUYCCKON CUCTEMBI U
30 crroco0nI e€ m3meHeHus. KonndaecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTUs 0JTHOATOMHOTO HCaTHLHOTO
rasa
bu6mmoreka [IOK
31 Buget Terionepean https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMIOEMKOCTH BEILIECTBA.
32 KommgectBo TemnoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5c36
Tertonepenaye. AauabaTHBINA MPoIIece
33 IlepBslii 3aKOH TEPMOAVMHAMUKH U €TI0 bubmuoreka [IOK
IIPUMEHEHHUE K U30IIpoLIeccam https://m.edsoo.ru/ffOc5efc
HeoGpaTumocTsb mporeccoB B
N bu6mmoreka [IOK
34 npupoae. Bropoii 3akoH

TCPMOJAUHAMUKHN

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

[Tpunun nevicreus u K1/ TenmoBoi

bubmuorexa [JOK

3 MaIINHbI https://m.edsoo.ru/ff0c600a

36 uxa Kapnuo u ero KI1/{

37 DKOJIOrH4ecKHe MpoOIeMbl
TEII09HEPTETHUKU

38 O6o6maromuii ypok «MosnekymsipHast bubnmoreka [JOK
¢usnuka. OCHOBBI TEPMOIMTHAMIKI https://m.edsoo.ru/ff0c6938
KonTponbnas pabota mo teme

39 «MonexynsipHast ¢puznka. OCHOBBI bubmmorexa LIOK

YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI»

40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnuorexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS M OTHOCHUTEIIbHAS

41 BJIAKHOCTh BO3/1yXxa. HachleHHbIN bubmorexa HOK

Ayxd. = https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u

4 amopdHbIe TerIa. AHU3OTPOIHUS bubnuoteka [JOK
CBOWCTB KpHUCTAIIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctayuibl. COBpeMEHHBIE MaTePHAITBI
[InaBnenue n KpUCTATUIU3ALIMSL.

43 VY aenpHas TETIUIOTA IIABICHUS bubmmorexa [JOK

g ’ https://m.edsoo.ru/ff0c6708
CyOmumariust
bubmuorexa [JOK

44
YPaBHEHHE TENI0BOro bananca https://m.edsoo.ru/ff0c6820
OnexTpusanus Tea. JIEKTPUIECKUI

45 3aps. JIBa BUa DJIEKTPHUECKUX bubmmorexa [JOK

AL A P https://m.edsoo.ru/ffOc6bcc
3apsa0B

46 [IpoBOoAHMKH, AUDTIEKTPUKH U bubnmoreka [JOK



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

MOJIYITPOBOJIHUKH. 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsaa

https://m.edsoo.ru/ffOc6bcc

B3aumopeiicTBue 3aps10B. 3aK0OH

47 Kyiona. ToyeuHbIN DIIEKTPUUECKUN Bubmaorexa ITOK
Y ) p https://m.edsoo.ru/ffOc6ce4
3apsn
Hanps:k€HHOCTD 3JIEKTPUYECKOTO
48 noss. [IpuHuun cynepno3unuu bubnnoreka [JOK
BJIEKTPUYECKUX MoJe. JInnun https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
Pabota cuit ajeKkTpocTaTH4ecKoro
49 nond. [Torenuuan. PasHocts Bubmorexa ITOK
’ Hait. https://m.edsoo.ru/ff0c6f00
HOTEHIINATIOB
IIpoBoHUKY U AUIIEKTPUKU B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IG bubmmorexa [TOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckasi IPOHUIIAEMOCTh
Onektpoémkoctb. Konnmencarop.
51 DIEKTPOEMKOCTD INIOCKOT'O bubmmorexa LHOK
P https://m.edsoo.ru/ff0c7126
KOHJIEHCAaTopa
DHeprus 3apsHKeHHOr0 KOHAEHcaTopa.
52 I1 nﬁeHeHHIe) KOHIIEHCATOPOB ’ bubmmorexa [IOK
p a POB. https://m.edsoo.ru/ff0c72c0
DJIEKTpOCTaTUYECKAs 3alIUTa.
53 KonTponbHas pabota mo Teme
«INEeKTPOCTATUKAY.
DNEeKTPUYECKUM TOK, YCIOBUS €T0
cyuiectBoBaHus. [10CTOSHHBIN TOK.
54 Cuna toka. Hanpsxkenue.

Conporusnenue. 3akon Oma Jist
y4JacTKa [enu



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

55

56

[TocnenoBarensHOE, MapaIebHOE,
CMeIlIaHHOE COETMHEHUE
npoBoAHKUKOB. JlaboparopHas paboTa
«3yueHne cMemaHHOro CoeIMHeHUs
PE3UCTOPOBY

PaboTta 1 MOIITHOCTH ANIEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenua

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

57

58

59

60

3axon OMa 11 TOJIHOM (3aMKHYTO)
anexTpudeckon nenu. Koporkoe
3aMbIKaHUE.

JlaboparopHnast pabora «M3mepenue
OJ1C ucToyHUKa TOKA U €T0
BHYTPEHHETO COIPOTHUBIICHUS

QHGKTpOHHaﬂ MMpoOBOANMOCTD TBépI[LIX
METaJII0B. 3aBUCUMOCTh
COITPOTUBJICHHA METAJIJIOB OT
TEMIICPATYPHhI. CBerHpOBOI[I/IMOCTL

ONEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

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

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

61

[TonynpoBoiHUKH, UX COOCTBEHHAs U

IIpUMECHas MPOBOAUMOCTh. CBOMCTBA
p—~n-niepexoaa. IlomynpoBoIHUKOBBIE
npubopsI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUYECKHI TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTUYECKAs AUCCOLUALIMS.
DIIEKTPOJIN3

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUH TOK B Ta3ax.

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



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

HECaMOCTOSTEILHBIN paspsa. Momnuus.

IImazma

DneKkTpudeckue npudopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE 1 bubmuorexa [IOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH
Oo6o0maromuii ypok mo Teme

65 <<3ne$pHiCKH}1’71pT0K B PA3JIMYHBIX 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c88be
cpenax»

66 PesepsHblii ypok. [loBTOpEeHHE TeMbI 1 bubnnoreka [JOK
«MKT», «Tepmogunamuka https://m.edsoo.ru/ffOc8a8a

67 PesepsHblii ypok. [loBTOpEeHnE TeMbl 1 bubnuorexa [JOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O60061maronmii ypok 1 bubnmnorexa [JOK
o reMaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoapupie  Ipaxruteckue II/I[:;:CHI/IH :)I;I[()l;l;?)?;feﬂbﬂme
padoThbI padoThbI pecypeni

[TocTostHHBIC MATHUTHI U KX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarsuTHOE 1MoJjie IPOBOJHUKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTopnas pabora «Habmaronenue 1 1 bubmmnoreka HOK
JIEVICTBUSI MAarHUTHOTO TIOJISI HA TOK» https://m.edsoo.ru/ff0c98fe

4 JleficTBMEe MarHUTHOTO TTOJIS Ha 1 bubnuoreka [{OK
MPOBOJHUK C TOKOM. Cuta Amriepa. https://m.edsoo.ru/ff0c9acO
JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYIIYIOCS 3apsKEHHYIO YacTHILY. 1 bubmuorexa [IOK
Cuna Jlopennia. PaGoTa cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAyKIUs. [loTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1
WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON
nHaykiuu dapanes

7 JlaGopatopHnas pabora 1 1 bu6nuorexa [IOK

«HccrnenoBanue IBiacHUI

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

BHeKTpOMaFHHTHOﬁ HHIAYKIOHUW

10

11

NuaykTuBHOCTD. SIBIICHUE
camounaykiuu. 3J1C caMOMHIyKIIUU.
DHeprusi MarHUTHOTO MOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0Jjie

TexHuueckue yCcTpoucTBa U UX
MIPUMEHEHHUE: IOCTOSTHHBIC MAarHUTHI,
ANEKTPOMArHUTBI, HICKTPOIBUTATEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

O6o6maromuii ypok «MarautHoe
noJie. DNEeKTPOMarHuTHasE MHAYKIUS)
KontponbHas paboTa mo teme

«Mar"guTtHoe I10JI€e.
DneKTpOMarHuTHasi UHIYKIUS»

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

bubmuoreka [IOK
https://m.edsoo.ru/ffOcab82

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

12

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

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Meproja MajbIxX KoebaHuii rpy3a Ha
HUTH OT JJIMHBI HUTH

14

Konebartenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KoeOaHus B
u7eaIbHOM KOJe0aTeIbHOM KOHTYpeE.
AHanorus MexJ1y MEXaHU4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

but6mmorexa [IOK
https://m.edsoo.ru/ffOcb820



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

15

®opmyna Tomcona. 3akon
COXpaHCHHS SHEPTUU B HICATLHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusx. BbIHY X IeHHbBIC
MeXaHUYeCKHe KojacOanus. Pe3oHnanc.
BbIHYXIEHHBIE 2JICKTPOMarHUTHBIC
Koye0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsbiii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JEMCTBYIOIEE 3HAYEHHUE CUIIBI TOKA U
HaIPSDKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucpopmarop. Ilpoussoacrso,
nepeaya u noTpedieHne
JIEKTPUYECKON YJHEPTUU

19

20

21

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JINHUH 3JIeKTponepenady

DKOJIOTHYECKUE PUCKHU TIPU
IIPOU3BOJICTBE AIEKTPOIHEPIHH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOMN
KA3HU

MexaHnyecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocTh
pacrnpocTpaHeHUs U JIIMHA BOJHBI.
[Tonepeunsle ¥ MPOIOIBbHBIE BOJTHBI

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

bubnunoreka LIOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3Byk. CKkopocTb 3ByKa. [ poMKOCTh

bubnunoreka LIOK

22 3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbHIE BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [1lkana bubmmorexa LJOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[IpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBA3u. Paguonokanus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimosinHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubmmorexa [JOK
Toueunslit ucTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
N300pakeHUH B IJIOCKOM 3epKajie
IIpenomiienue csera. [lonnoe
28 BHYTpeHHee oTpaxeHue. [IpenenbHbrit bubnmnorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUSI
29 JlaGopatopnas pabora «3mepenue bubmuorexa [JOK
[OKa3arelis MPEJIOMIICHHUS CTEKIIAa https://m.edsoo.ru/ffOcd67a
JIunssl. [Toctpoenue n3obpaxxeHuil B
30 nuH3e. DopMyna TOHKOM JTMH3BI. bubnmorera LOK
https://m.edsoo.ru/ffOcddle
VYBenuueHue JIMH3bI
31 JlabopaTtopHas pabota «M3mepenne

JJINHBI CBETOBOU BOJTHBI



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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Hucniepcus cBera. CIOXKHBIN cOCTaB

32
ocnoro ceera. Llser
Wutepdepennus cera. Audpaxius bubnuoreka [JOK
33 N
ceta. [ludpakinuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs
['paHUIBI TPUMEHUMOCTH
KJIaCCUYECKOM MexaHuKu. [TocTynarsl bubnnorexa [JOK
36 .
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3ameyIcHIE BpEMEHH B COKpaIleHHe bubmmorexa [TOK
g P patl https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMMYJbC PEISITUBUCTCKOM
38 yacTUIbl. CBA3b MAcChl C SHEPTHEN U brbmmorexa [IOK
HE P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPIHsl OKOS
Kontponbnas padota «Onrtuka.
39 OcCHOBBI crielIUaIbHOM TEOPUHU brbmmorexa LTOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH»
40 ®otonbl. opmyna [Tnanka. DHeprus bu6muoreka [JOK
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEIOBAHUE Bu6 10K
nOIMoTeKa
41 . A.T.
porosdexra. Ombirer https://m.edsoo.ru/ffOcffc4
CroneroBa
42 3akonbl potorddekra. YpaBHEHUE bubmuoreka [IOK

Duinmreitna s Gotorddexra.

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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«Kpacnas rpanuna» dhotorddexra

Hapnenne cBeta. OnbiTel 11. H.

bub6nmmoreka [IOK
43 Jlebenesa. X €CKO€ [IEMICTBHE
AcB NI AIHCTER https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTBa U
MPaKTUYECKOE TPUMEHCHHUE:
44
dhoToseMeHT, GOTOIATUHK,
CoJIHEUHasl ObaTapesi, CBETOIUO]]
45 Pemenue 3agad no reme «71€MEHTbI bubnuorexa [IOK
KBAHTOBOW ONTHKU) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OMBITEI
46 Pesepdopa o paccessHUIO 0-4acTHIT bubmorexa OK
pHOP P ' https://m.edsoo.ru/ff0d091a
[TnanerapHas Mojiens aToma
bubmmoreka IIOK
47 IToctynater bopa
Yy P https://m.edsoo.ru/ffOd0afa
W3nyuenne u miornomnieHrne GpoToOHOB
48 Il I/I}ll'lqe €X0JI€ aTOMa C O H(()bro OBHSA bubmorexa HOK
P pexol . a P https://m.edsoo.ru/ff0d0afa
SHEPTUU HA OPyToi. Buabl ciekTpoB
BomnHoBrbIe cBoiicTBa yacTull. BoaHbI
49 ne bpoitnsa. Kopryckynsipao- bubnmnoreka [JOK
BOJTHOBOM nyayin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE U3 TyICHHE
OTkpbITHE PaTUOAKTHBHOCTH. OTBITHI
50 Pesepdopna no onpeneneHnio cocraa bubmmorexa [JOK
POPA ped https://m.eds00.ru/ff0d0fd2
PaJIMOAKTUBHOTO U3TyICHUS
CgoiicTBa anb(da-, 6era-, ramma-
ol u3iydyeHus. BiausHue

PaaAOaKTUBHOCTH HA KUBBIC
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OpraHu3Mbl

52

53

54

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. ['aMma-usiydenue

DHeprus CBA31 HYKJIOHOB B SIJpeE.
SnepHble peakuuu. SnepHbii
peakrtop. [Ipo6iiembl, NEPCHIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIEPHOM
SHEPTEeTUKHU

OnemeHTapHble YacTULBl. OTKpBITHE
o3uTpoHa. MeTo/bl HaOM01eH s U
PErucTpanyy 3J€MEHTAPHBIX YACTHII.
Kpyrusiit cton «®@yHaaMeHTanbHbIe
B3anmMoaercTBUg. EMMHCTBO
(bu3nUecKOil KapTUHBI MUPa»

bubnmoreka [IOK
https://m.edsoo.ru/ff0d1162

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

56

57

Bun 38é3nnoro Heba. Co3Be3nus,
ﬂpKI/Ie 3B63I[I)I, IIJIaHETHI, UX BUIHUMOC
nemwxkenne. CoHeyHas cucreMa

Connue. ConHevyHast akKTUBHOCTb.
Hcrounuk sHeprun ConHua v 3BE311

3BE3MBI, KX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [IaBHOU
IIOCJIEI0BATEIBLHOCTH. BHYyTpEeHHEE
cTpoeHue 3B€311. COBpEMEHHBIE
MIPEACTABIICHUS O IIPOUCXOKICHUU U
sporonny CoJiHIa U 3BE3

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

58

Muneunsiii [1yte — Hama 'anakTuka.
ITonoxxenne u nBuxenne CosHLa B

https://resh.edu.ru/
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lNanmaktuke. ['anaktuku. Y€pHbie
IBIPBI B IPAX TaJaKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonboro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

https://resh.edu.ru/

60

61

Hepemennsie mpo6iieMbl aCTPOHOMUU

KonTponbHas pabota «neMeHTHI
aACTPOHOMUU U acTPOPUIUKU»

62

O6o06maromuii ypok. Ponb pusuku u
ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIHMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
yesoBeKa

63

O6o0maromuii ypok. Pons u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64

65

66

O6o06uaromuit ypok. Pomib
¢usnueckoil reopun B GopMHUpPOBaAHUU
MIpeJICTaBICHUH 0 PU3nYecKon
KapTUHE MHpa

O6o6matomuii ypok. Mecto
¢bu3nveckoil KapTUHBI MHUpa B 00IIEM
PSTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUNA O IPUPOJIE
PesepBHbIil ypok. MarautHoe mnoiie.
DNeKTpOMarHuTHas: MHIYKLUS

67

PezepBHbiii ypok. Ontrka. OCHOBBI



https://resh.edu.ru/

CIELMAJIbHON TEOpUU
OTHOCHUTEIIBHOCTH

68 DeMeHTHl aCTPOHOMUU H

acTpo(U3HUKH

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

Pesepnbiii ypok. KBanToBas ¢pusuka.

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

@usnka: 10-i kmacc: 6a30BbIi ypoBeHb: yueOHHK, 10 knace/ Mskumes I'.5., Byxosues
b.b., Cotckuii H.H., Axunoneproe oomectBo «M3narenbcrBo «IIpocBenieHue»
» ®uszuka: 11-ii knace: 6a30BbIid ypoBeHb: yueOHuUK, 11 kitace/ Mskumes I'.41., ByxoBues

b.b., Yapyrun B.M., Axunoneproe o6mectBo «M3narenberBo «IIpocBemieHue.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

Http //www.edu.ru - deaepanbhblii 06pa3oBaTebHbIN HOPTal «Poccuiickoe 00pa3oBaHHEY.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6nmoreka [IOK

https://resh.edu.ru/ - Poccuiickas 3iaeKTpOHHAs MIKOJIA
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