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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B PI'OC COO, a Takxe ¢ yaérom deaepaabHOn
paboueii MporpaMMbl BOCIIUTAHUS M KOHLIETILIMY IIPEN0iaBaHus yueOHoro npeamera «Pusnkay B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3ylOUMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamNpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTHHBI Mupa oOyuaromuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOY4eHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTb peau3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ysbTaThl OCBOCHUS Kypca (PU3MKH: TMUYHOCTHBIE, METAIIPEIMETHbIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

dwusmKa Kak Hayka o Hanbosee oONIMX 3aKOHAX MPUPO/IbI, BEICTYIIAs B KAUECTBE YIEOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOLMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB U SIBJICHUHN, U3y4aeMBbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPAa3HBIX TEXHOIOT UM
B cdepe SHEepreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHs HOBBIX MAaTepHUaloB C
3a/laHHBIMU CBOMCTBaMH U Apyrux. M3yduenne ¢pu3nku BHOCUT OCHOBHOM BKJIa/ B OPMUPOBAHKE
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
HaYYHbII METO/] MO3HAHUSI ITPH BHIMOJHEHUN UM Y4eOHBIX UCCIIE0OBaHUH.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepuajl U3 BCEeX pa3zesioB (PU3MKHU, BKIIOUAET KaK BOMPOCH! KIACCHUECKOH, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHal Kypca GU3NKA 0ObEAUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEIIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHIMana (U3nYecKoi HayKu, OCMBICTICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO € IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peaau3yercsi MOCPEICTBOM BBEAEHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C Pa3BUTHUEM



TEXHUKHU U TEXHOJIOTUH, a Tak)Ke 00CYXIeHUs MPoOIeM palliOHAIBLHOTO MPUPOOOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE TPEACTABICHUII O CTPYKType MOCTPOEHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, JJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucreMHO-IeTEIbHOCTHBIN MOJIX0 B Kypce (PU3MKH peaau3yeTcs Mpekae BCero 3a cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOpble B mporpamMme Mo (GU3HKe OObETUHEHBI B OONIMI CITHCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
Ipoluecca UCXo/Is U3 0COOEHHOCTEN IUIAHUPOBAHUSI U OCHalleHUsl kabunera ¢pusuku. [Ipu sTom
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHuE yAENsSeTCS PEIICHUIO PAacu€THBIX W KadyeCTBEHHBIX 3an1ad. [lpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE TPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3felia Kypca,
TaK U HMHTETPUPYS 3HAaHUSA U3 pa3HbIX pa3fenoB. JlJis KadyeCTBEHHBIX 3a/ay MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJCIH JJIsi CUTYallMH MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa3oBaHMs JOJKEH M3ydaTbCs B YCIOBUAX MpPEIMETHOro KabuHeTa (PU3MKU WIM B YCIOBUSAX
WHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTeCTBEHHO-HAy4YHOTo Iukia. B xabunere u3uku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
porpaMMe 1o pU3KNKe yUYeHUYECKUX MPaKTUUYECKUX padoT U IEMOHCTPAIMOHHOE 000pYA0BaHNUE.
JeMoHCTpaliioHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHUMAJIBHON TOCTaTOYHOCTH M 00ecreyrBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B MPOrpaMMe Io
bu3MKe KIIOYEBBIX JEMOHCTpAIUil AN UCCIENOBAHMS HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
IMIUPHUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMCHCHHIM.
JlaboparopHoe 000pyAOBaHME ISl YUEHHYECKHX MPAKTUYECKUX padoT (opMupyercs B
BUJIE TEMaTHYEeCKHX KOMILUIEKTOB M oOecreunBaeTcs B pacdyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX W IUQPPOBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU TENIIMH U3Y4YeHHs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4arolmMXCsi K HAyyHOMY H3yUEHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIJIEKTYaTIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeEToJleé TMO3HaHHA U (opMHUpOBaHUE
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYXKAIOIINM SIBJICHUSIM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTABHBIX 3aKOHOB (DU3UKH;



dbopMupoBaHHE YMEHUN OOBICHATH SIBICHUS C HCIIOIH30BaHUEM (PHU3UUECKIX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU U TEXHOJIOTHIA.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B IpoIecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKA 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAs MEXaHUKY, MOJICKYISIPHYIO (DH3UKY, SJCKTPOAMHAMHKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUW TPUMEHSATh TEOPETUYCCKUE 3HAHHUS JUIS OOBSCHEHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOMN XKU3HU;

OCBOEHHE CIIOCOOOB pEIICHUS PA3IUYHBIX 3a/ad C SBHO 3aJlaHHOM (u3HuecKkoi
MOJICJIBIO, 33124, TIOJJPa3yMEBAOIINX CAMOCTOSTEIILHOE CO3aHIe (PU3NICCKOM MOJICITH,
aJIEKBaTHOW YCJIOBHUSAM 3a]1a4U;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOKMCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO IJIAHUPOBAHUS M MPOBEICHUS (DH3NICCKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usukm (0a30BBI YpOBEHB) HA ypOBHE CpeaHEro oOimero oOpa3oBaHHS
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henenio), B 11 kinacce — 68 yacos (2 yaca
B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEb JElaeT BHIOOp MPOBEACHHS JabOpaTOPHBIX paboT |
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPUH B IPOIIECcCe MO3HAHUS TPUPOIbI. DKCIEPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m mecto usuku B (OPMHPOBAHMU COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEIHAsA CKOpOCTh. [lepruoa u yactora
oOpaiueHus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHU4ecKne yCTpOUCTBA U TPAKTUYECKOE IPUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAIOB,
LEMHbIE U pEeMEHHBIC TIEPEeIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, UILUTFOCTPAINS KWHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGmonenue neukenus tesa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUU N0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO IBYXKCHHUS C IIEJIBIO OTPEIETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXKIY TTYTSIMU, PONACHHBIME TEJIOM 3a MOCJIeI0BAaTEIbHbIE
paBHbIE MPOMEXYTKA BPEMEHU IMPU PABHOYCKOPEHHOM JBH)XEHHUH C HayalbHOM CKOpPOCTHIO,
PaBHOM HYIIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yuenune aBuxeHus Tenaa, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocurenbHOCTH ['anuiies. 1lepsoiit 3akoH HeroTona. MHepLmanbHble cHCTEMBI
oTCcuéTa.



Macca Ttena. Cuna. [lpuHnun cynepno3uuuu cui. Bropoit 3akon HerooTona miist
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA [UIst MaTepUANIbHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cumna
TPEHUsI CKOJIbXKEHUsI U cuiia TpeHus nokos. Koadduuuent tpenns. Cuna cOnpoTUBICHUS TPH
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CUJTbl OTHOCUTEIIBHO OCHU BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHnueckue YCTpONCTBA M IPAKTUYECKOE INPUMEHEHHE: NOJIIMIIHUKY, JIBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U aJACHUU.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHUE UMITyJbca Tea. 3aKOH COXpaHEeHUs UMITylbca. PeakTuBHOE ABMXKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
DHEPIHUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
MU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne ycTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHME: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3yuenne aOCOMIOTHO HEYNPYroro yaapa C TMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXaHMYECKOW SHEPruu Tena Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU U UX OIBITHOE 000CHOBaHHUE.
Bbpoynosckoe apuxenue. Judysus. Xapakrep ABUKEHHs U B3aUMOAEHCTBHS YaCTHUL] BELIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIAKOCTENW U TBEPABIX TNl U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosnHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mogens upeansHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJIIPHO-KMHETHYECKOH TEOPHH
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Kunaneiipona. 3akon [lansrona. M3onponeccsl B UAcalbHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mnpencTaBieHUuEe M30IPOLECCOB: HM30TEpPMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3blIBAIOLIME JUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJEKYI
OPraHUYEeCKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogaens onbita [lITepha.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHSL.

Mogens, HILTIOCTPUPYIOIast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS NIEAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpeHHsIST 3HeEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
UJeaIbHOTO ra3a. Buzsl Teronepesayu: TEIUIONPOBOIHOCTL, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEIIOEMKOCTBH BellecTBa. KoMuecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anuabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MIEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTs MpoieccoB B MpUpoe.

Tennoble MamuHbl. [IpuHIMIBL 1eHCTBUS TEMIOBBIX MaliuH. [IpeoOpazoBanus sHEPIUn B
TeIu10BbIX MamuHax. KoadgdunuenT nonesnoro neictBus remnopoi mamuHel. [ukn KapHo u ero
KO3 (UIIMEHT MOJIE3HOT0 AEHCTBUS. DKOJIOTHYECKHUEe TPOOIEMbI TEIJI0IHEPTeTHKY.

TexHudyeckue YCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: [BUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu



V3MeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] ACUCTBUEM CKAaTOT'0 BO3yXa, HarpeBaHue 3(hupa B TaTyHHOU TpyOKe MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO ABUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoHACHcaus. Vcapenne u kuneHue. AOCOIIOTHAS U OTHOCUTEIIbHAS
BJIQKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpuctamubl. CoBpeMeHHBIe MaTepuanbl. [lnaBneHwe W KpucTamu3amus. YaenbHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUSA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAJUTMYECKOTO BEIIECTBA.
JleMOHCTpaIus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenrie OTHOCUTENHHON BIIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzauusi Ted. OJEeKTpUyecKud 3apan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHblld  2IEKTpUYECKHH  3apsii.
Onektpuueckoe none. HanpskéHHocTh 3nekTpuueckoro mnois. IlpuHuun cyneprno3unuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTH IEKTPUYECKOTO MOJIS.

Pabota cun anextpocratudeckoro noss. [lorenuan. Paznocts norennuanos. [TpoBogHuku
U JUDJIEKTPUKU B JIIEKTPOCTATUYECKOM IToJie. [IusnekTprudeckas IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJIEHHE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.



[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJeKTpOoCcTaTUYECKas 3alluTa.

JM3IeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTb IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT ILIOMIA M IIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DneKTpruecKoe COIIPOTUBIICHUE. Y nensHOE COIPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DIIEKTPOABUKYILAs CUJIa U BHYTPEHHEE CONIPOTUBIICHHE UCTOUYHMKA TOKA. 3akOoH OMma Jis
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. Kopotkoe 3ambIkaHue.

DJNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAMUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DNIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAs
Juccoryanus. DIEKTPOIIN3.

DneKTpuueckuii TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHU4YecKre yCTpOMCTBA U MPAKTUIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IUJIOIIAIU
MOTNIEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmenranHOe COeTMHEHUE TTPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblKkaHHE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3IyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenune cMenmaHHOTO COeTMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpOoIBHXKYIIEH CUITbI HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmronenue anekrponusa.

MexnpeameTrHblie CBSI3U



N3ydyenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € YYETOM
COJICPXKATEIbHBIX MEXKIIPSIMETHBIX CBsI3ed C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, HAaY4HbIH (akt, rumore3a, (u3Myeckas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
uX rpaduKy U CBOICTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAHTEHC, KOTAaHTeHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOCKIMH Ha OCH KOOPJIWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe IABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEII00OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEILIONIEPEIaut, TEIJIOBOE PABHOBECHUE), DIICKTPHUCCKUE SIBIICHUS B
JKUBOU TIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTCH M Ta30B, JIICKTPUYCCKHUEC
CBOWCTBA METAJIJIOB, 3JICKTPOJIUTUYECKAS IUCCOLIUAIIHSI, TaIbBaHHUKA.

leoepacghusi: BTaXXHOCTH BO3lyXa, BETPhI, 0apoOMeTp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUe IBMKCHHUI C MCIOJIb30BAHUEM MEXAHU3MOB, YUET TPCHUS B
TEXHHUKE, MOJIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTHe), JBUTATElIb BHYTPCHHErO CropaHus, mapoBas TypOWHA, OBITOBOU
XOJIOJWIIBHHUK, KOHJAUIIUOHED, TEXHOJIOTUHU TOJIyUYEHHSI COBPEMEHHBIX MaTEepPHUaIoB, B TOM YHCIIC
HAHOMATepUAJIOB, W  HAHOTEXHOJOTHH,  3JCKTPOCTATHUYECKAas  3alluTa,  3a3eMJICHHUC
NIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIA TPUHTEP, OSJICKTPOHArpEeBaTEIbHBIC MPHOOPHI,
3JIEKTPOOCBETUTEIILHBIC TIPUOOPBI, TAJTbBAHHUKA.

11 KJIIACC

Pasnen 4. DiekTpoamHaMuka

Tema 3. Maznummnoe none. InNeKmMpoOMAcHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHWTOB. MarHuTHoOe moJe.
Bekrop marauTHOM MHAYKIMH. [IpMHIMI Cyneprno3uuyu MarHuTHBIX 1ojei. JINHMY MarHUTHOU
uHAYKIMK. KapTrHa TMHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIUU MarHUTHOTO IOJIS
JUIMHHOTO MPSIMOTO MPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOI'O IMPOBOAHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moxaynb W HampaBleHHE. /J[BHKeHHE 3apsyKEHHOM 4YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJje. Pab6orta cumsr JlopeHiia.

SIBneHne HIEeKTpOMAarHWTHOM WHAYKIMH. [IOTOK BekTOpa MarHUTHOM HHIYKIHH.
DNEeKTpOABMKYIIAs CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anexkTpuyeckoe Moisie. DIEKTPOABMKYINAS CHUJAa WHAYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS IIOCTYIATeIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.



TexHuueckne YCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHWE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEN AIEMEHTAPHBIX YACTUILI, UHIYKIMOHHAS MEYb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIUKA MarHUTHOTO TOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBrieHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUmMHble KOJ1e0AHUS

Konebarenpnass cucrema. CBOOOMHBIE MexXaHWUYeCKHe Kojebanus. [apmonmueckue
konebanus. Ilepmon, dactora, amrmumryna u ¢asza konebanuid. Ilpy>KUHHBIH MasTHUK.
Matematuueckuii MasTHUK. Y paBHEHUE FTapMOHHUYECKUX KojeOanuii. [IpeBparenue snepruu npu
FapMOHUYECKHUX KOJIIeOaHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KOJeOaTeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXaHWYECKMMH ¢ 3JIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUsAX. BeIHyX/IeHHble MeXaHWYeCKue KoieOaHusl.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemenHbiit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpomsBoncTBo, mepemada W MOTPEeOJIECHUE AIEKTPUUYECKON HSHEPTHUU.
DKOJIOTHYECKHE PHUCKH TP TPOU3BOACTBE AJEKTpodHEepruu. KymnbTypa HCHOIB30BaHUS
AIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DSJIEKTPUUYECKUU 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa, TWHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeNbHOM CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUECKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3oHanca.

CBOOOIHBIE IEKTPOMArHUTHBIEC KOJIeOaHusI.



OcumsutorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa M HampsDKEHWsT OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIeHCaTopa.

Mogenp TMHUY 371EeKTponepeaayH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl rpysa.

HccnenoBaHue NEpeMEHHOIO TOKAa B LENM U3 IOCIEJOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHumMHbvle 60JIHbL

MexaHunueckue BOJHBI, yCI0BUs pacnpocTpaHeHus. [lepuon. CKkopocTh pacpocTpaHeHuUs
U JUuiMHa BojHbl. [lomepeuHble M MpoOAONbHbIE BOJHBL VHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

OJEeKTPOMAarHUTHbIE BOJHBI. YCIOBHS H3JIy4€HHUsS JIEKTPOMArHUTHBIX BOJH. B3anMmuas
opueHTalus BeKTopoB E, B, V B anekrpomaruuTHoi BonHe. CBONWCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpakeHHMEe, INpeJIoMJIeHHe, nojspuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTPOMAarHUTHBIX BOJH. [IpUMeHEHHE 3JIEeKTPOMArHuTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue ycTpoiicTBa M NPAaKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIABTPa3ByKOBasl JIMarHOCTUKAa B TEXHUKE M MEAULUHE, pajgap, paAuONpUEMHMK, TEJIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne otpaxkeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOM
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, IPEIOMIICHHE,
noJsipu3alus, Tudpakuus, UHTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MPEIOMJICHHUS CBeTa. AOCOJIOTHBIM TOKa3aTesh
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKECHHUSI.

Hucnepcus ceera. ClnoxHbIi coctaB 6enoro cera. L{per.



ColOuparonue W paccewBaromuye JHH3bL. ToHKas jauH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas onrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJISIPOU.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakKeHHWE U MperoMieHue cBeTa. OnTudeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILbIO IPU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieHAIBHONH TEOPUHM OTHOCUTEIBLHOCTH
['paHu1bl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWMKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTHM CB€Ta B BaKyyme, [MPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMe JICHIE BPEMEHHU M COKpAIEHUE JTHHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs MOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3Hepruu (HOTOHA C €r0 YACTOTONH. DHEPrUusi U UMITYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (orodadpdexra. Ombitet A. . CroneroBa. 3aKoHBI
dorosddexra. YpaBHenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XHUMHUYECKOE JIEHCTBUE CBETA.



TexHuueckue ycTpoiicTBa M NIpaKTHUECKOE NpUMEeHeHHe: (poToanemeHT, (OTOAATUHK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOT'O YPOBHS 3HEPIUU Ha Apyroi. Bunsl cniektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

BosHoBbie cBoiicTBa yactull. Bonuel ge bpoitnsa. KopnyckyasipHO-BOITHOBOM JTyaanu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Moguenb onsiTa Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX ClIEKTPOB U3IIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6mronenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOILINE CII0KHOCTb CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmneiTel Pesepdopaa no onpeneneHuto coctaBa paauoakTUBHOro u3nydenus. CoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue panoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHast monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DOHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. Jle@ekT macchl sipa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiit peaxktop. TepmosnepHblii cuHte3. IIpobirembl M MEpCHEKTUBBI  sEpHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3auMoecTBus. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYECKHE YCTpPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Oransl pa3BuTUs actpoHomui. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAYEHHE AaCTPOHOMHUHU.



Bun 38é3nH0r0 Heba. Co3Be3ausl, spKre 3BE3/bI, INIAHETHI, UX BUIUMOE JBUKECHHE.

Conneynas cucrtema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHbBIE XapaKTepUCTHKU. J[narpamma «CHeKTpalibHbII KJIacC — CBETUMOCTbY. 3BE3/1bI IIaBHON
MOCNE0BATEIbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY» JUIsl  3BE3A  IJIaBHOU
nocjea0BaTebHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpEeMEHHbIE IPEACTABIECHUSA O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumel
rayiakTuk. PajnoranakTiuku u kBazapsl. YEpHbBIE ABIPHI B sIpaxX rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa66na. Paz6eranme ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nzimyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro MoTyIIapus U sipkue 3BE3/IbI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyTu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku U acTpOHOMHUH B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COIMAIIbHON U
3TUYECKOH chepax AeITeTbHOCTH YeIOBEKa, POJib K MECTO (PU3UKU 1 aCTPOHOMUU B COBPEMEHHOU
HAYYHOH KapTHHE MHpa, poib (U3HYECKOH Teopuu B (OPMHUPOBAHUHM MPEICTABICHUN O
du3nyecKkoil KapTUHE MUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOIE.

MexnpeaMeTHbie CBSI3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemuvie nousimus, CBS3aHHBIE C M3YYEHHEM METOAOB HAyYHOIO ITO3HAHMSL:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TI0JI00MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIAU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snexrpuueckue sIBIEHUS B )KUBOM IpUpoe, KojeOaTeIbHble IBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU IPUPOAE, ACUCTBUE PalUallMU HA )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozusi: TUHUU 3JEKTpOIEpeiady, T€HEPATOp MEPEMEHHOr0 TOKa, 3JEKTPOBUTATEb,
WHIYKIIMOHHAsL TIeYb, pajap, pPaauoONpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeqHero o0Iiero oopa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs ydeOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYalOLIUXCS PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUHM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM DPOCCHHMCKOro  OOIIEeCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OINbITa JESITEIbHOCTH B INPOLIECCE PeaTu3allii OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIIEUENIOBEUYECKAX T'YMAHHCTUYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEJIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHE B3aWMOJICHCTBOBATh C COIHMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSM POCCHHCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst AICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K Pa3IMIHBIM cpepaM nmpodeccHoHaATBHOM NS TeIbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHUIO M CaMOOOpa30BaHMIO B 00JacTu (hU3MKM Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJI00ALHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE IECTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jiornueckue AeicTBHA:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNEeNATh UEIU ACSITEIIbHOCTH, 3a1aBaTh MAPAMETPhl U KPUTEPUU UX JTIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKH IOCIIEICTBUI AESITEIBHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PaOOTy B YCIOBUAX pPEAIbHOT0, BUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3zoBble ucciieqoBaTe/bCKHeE 1eHCTBUSA

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIJICTh HABBIKAMHM YYEOHO-HCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHHS, €ro HHTEPIpETalluH,
peoOpa30BaHMIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYaIIUSIX, B TOM YUCJIE MIPU CO3/IaHUN
yueOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apTyMEHTHI JJIS IOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a]1aBaTh
napameTpbl U KpUTEPUU PEIICHNUS,

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHUS 3a/1a4U Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1a4u B 00pa30BaTEIbHOMN JACATEIHPHOCTH, B TOM
YUCJIe MPU U3y4eHUN (HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TONMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.



Patora ¢ undopmanmeii:

BJIAACTb HABbLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIbBHO OCYIIECTBJIATh IIOMCK, aHAJIU3, CHUCTEMATHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHWKATUBHBIX W OPraHU3allMOHHBIX 3aJad C COGJIIOI[GHI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (U3UYECKOTO COACPKAHMS B pasIudHbIX (opmarax ¢ yd4érom
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAst ONTHMAIbHYIO (hOpMY MpEICTaBICHUS
U BU3YaJIU3allHiH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYAIlMi U CMAT4aTh KOH(DIMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JICMCTBHUSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAEIIST POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEJEHHE B paA3IUYHBIX CHUTyalusX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATEJIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITTOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOT0 IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTEHUH;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBIICHHUIO SPYAULIUHU B 001aCTH (PU3HUKH, IOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHHBATh
COOTBETCTBUE PE3Y/IbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IMTPUHUMATh PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HAHUSI, BKJIIOYAIOIIET0 CIIOCOOHOCTh MMOHUMATh CBOE AYMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aalTUPOBATHCS K IMOIIMOHAILHBIM U3MEHEHHSIM U MIPOSIBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTM)KEHUIO LEJId U YCHexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE ApPYTuX,
YUUTBIBaTh €ro MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS C JPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

HNPEAMETHBLIE PE3YJIbTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKH M TE€XHOJIOTHM, B MPaKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEpIUAIbHAS CHCTeMa OTCY€Ta, aOCOMIOTHO TBEPIOE TENO, WACATbHBIA Ta3, MOJEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIH ANEKTPUUYECKUMN 3aps] NPU pEeLICHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MIPOILECCh) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TPSIMOJMHEWHOE IBWKEHHE, CBOOOAHOE TMAaJCHHE Te,
JIBIDKEHHE 10 OKPY)>KHOCTH, HHEPITUS, B3auMoieicTBHE Tel, Tu(dy3us, OpOyHOBCKOE JIBIKECHHE,
CTPOCHHE KUIKOCTEH W TBEPABIX TEJ, U3MEHEHUE 00BEMA TN MPU HAarpeBaHUU (OXJIAXKICHHH),
TEIJIOBOE PABHOBECUE, HUCIIAPEHUE, KOHJEHCAllWs, IUIABJIEHHE, KPUCTAIIM3AlMs, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIILICHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBA3b
MEXIy TapaMeTpaMH COCTOSHHUS Ta3a B HW3OIPOIECcCax, DJICKTPHU3AIUs TEN, B3aUMOJICHCTBUE
3apsJIOB;



OINKCBIBATE MEXAHUYECKOE JIBUKECHUE, MCIIONIb3Ysl (PU3NYECKHE BEIMYUHBI: KOOPAMHATA,
yTh, MEpEeMEeLIeHne, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMIYJIbC Tela, KMHETHYeCKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONKCAaHUU IPABUIIBHO TPAKTOBATh (PU3NYECKUN CMBICI UCIIOIb3YEMBIX BETUYHH, UX 0003HAUCHUS
U €IUHMIIBI, HAXOAUTh (POPMyYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYIO BEJIMYUHY C IPYTUMHU
BEJIIMYMHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
¢du3nyeckue BEJMYMHBL: JIABJICHUE Ta3za, TeMIleparypa, CpelHsAs KHHETHYecKas >SHeprus
XA0THYECKOT0 JBW)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYEHMs U E€IUHMLBI, HAXOIUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIWYUHBL: AIEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKUE TMPOLECCH U SBICHUS, HCIONB3YsS (PU3MUECKUE 3aKOHBI U
NPUHLMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISPHO-KHHETHIECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MepBblil 3aKOH TEPMOJUHAMUKM, 3aKOH COXPaHEHUS
3JIEKTPUUECKOTO 3aps/a, 3aKkoH KyoHa, Ipu 3TOM pa3inyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUs, MPOBOAUTE OIBIT U (OPMYJIUPOBATH BHIBOJIBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIb30BATh HM3BECTHBIE METOIBI OIEHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEXy (PM3NYECKMMHU BEIMYMHAMU C UCIIOIb30BAaHUEM MPSIMBIX
U3MEPEHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOIYy4YE€HHOMN
3aBUCUMOCTH (DM3MYECKHUX BEITMYMH B BUIE TAOIHII ¥ Tpa)uKOB, JeTIaTh BEIBOBI 110 PE3yIbTaTaM
HCCJIEJIOBAHMUSI,

coOmoiaTh TMpaBuia 0€30MacHOro Tpyda MpH TNPOBEICHUM HCCIEIOBAaHUI B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢u3nueckre 3aKOHbI M MPUHLHUIIBI, HA OCHOBE aHAJM3a YCIIOBHS 3aJjaudl BHIOUPATh (PU3UYECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYSCHHOTO 3HaUeHHsI (PU3MUeCcKON BEIIMIHHEI,



peliaTh KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTHUECKU HEMPOTHBOPEUHUBYIO IIETIOUKY
paccyXIeHUl ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUT
JUISL TIOMCKA, CTPYKTYpUPOBaHUsS, HHTEPIIPETAllMd U TNPEJCTaBICHUS Yy4eOHOM M HaydHO-
MOMYJSIPHOM MH(pOPMAIIUH, TOTYYSHHON U3 Pa3IMYHBIX HICTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUI;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsl OOeCTIeUeHUs
0€e301acHOCTH MpU O0paIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMU, Uil COXPaHEHUS
3JI0pOBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh paboTy
IpYONbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenusi B 11 kjacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHM COBPEMEHHOM TEXHHUKH M TEXHOJIOTMM, B IIPAKTUYECKOU
JEeSTENIbHOCTH JIFOJIEH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UUECKUX MOJAENe: TOYeUHBIN
AIIEKTPUYECKUH 3apsij, JIyd CBETa, TOUCUHbIN HCTOUHUK CBETA, sJIEPHAsI MOJIENIb aTOMA, HyKJIOHHAs
MO/JI€JIb ATOMHOTO sJipa P peLIeHUH (PU3NUECKUX 3ajay;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpoIecChl) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HMKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBHME MAarHUTOB, 3JEKTPOMarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHius, Iudpakuus U TOJIpU3alUs CBeTa, JUCIEpCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CUIa TOKa, DJIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAs CUIA,
paboTa TOkKa, MHIYKIMS MarHMTHOro Mouis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W 4yacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHME M ONTHYECKas CHUJia JIMH3bI, IPU OINHUCAHUM IPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3yYCHHBbIE KBAHTOBBIE SBJIEHHUS W TPOIECCHI, MCIONb3Yysd (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbe (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UUECKUH CMBICI HCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYEHUs U



€MHUIIBI, YKa3bIBaThb (OPMYIbI, CBSI3bIBAIOUINE JAaHHYIO (DU3MYECKYIO0 BEIMYUHY C JIPYTHMH
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCJENOBAaTEIBHOIO U MMapajlieIbHOTO  COEIMHEHUs
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBeTa, ypaBHeHUE DHHIITeHA st oTOdPdEeKTa, 3aKOH COXPAHCHHSI JHEPTUHU, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsa, 3aKOH COXPaHEHHUS MAacCOBOIO 4YHCIIa,
noctynatel bopa, 3akoH paguMOaKTHBHOTO pacmajaa, MpU OSTOM pa3inyaTh CJIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIpAKEHHWE M YyCIOBHUA (TpaHUIBI, 00JacTH)
MIPUMEHUMOCTH,

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJSl MPOBOJAHHMKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu dSToM  (HopMyIHpoBaTh
npobiieMy/3aauy U TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000py10BaHus, IPOBOJAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIWYHH, NPH STOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeNH U3MEPEHHUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYHMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI:
IPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTAThl MOITYYEHHOH 3aBUCUMOCTU
buznyecKkux BENWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yiabTaTam
UCCJICJIOBAHMUS,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 JKCIIEpUMEHTA, Y4YE€OHO-UCCIIENOBATENIbCKOM M TMPOEKTHOW JESATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIICNATh (PU3NYECKUE BEIMUMHBI M (OpMYJbl, HEOOXOAMMBbIE Il €€ pelleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUEeCcKOi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LEMOUYKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUYECKUE SIBIICHHUS;

MCIIOJIb30BAaTh NPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUISL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIpPETallud U TPEJCTaBICHUsS Yy4eOHOW U Hay4dHO-
MOMYJSIPHON MH(POPMAIUH, TOTYYCHHON U3 Pa3IMYHBIX HICTOYHUKOB, KPUTUYECKU aHATTM3UPOBAThH
MOJTy4aeMyto HHPOPMAIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, B 00bACHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (U3UKE B MOBCEAHEBHOM KU3HU JIsl OOeCTieueHus
0€301acHOCTH MpH OOpALIEHUH ¢ IPUOOPaMHU U TEXHUUYECKUMHU YCTPOHCTBAMH, /Ui COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM 3KOJOIMYECKOT'0 TIOBEACHHUS B OKpY Karollel cpesie;



paboTaTh B TpYIIIE C BHIIOJHEHUEM PA3IMYHBIX COLMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TPYNIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXXJOI'0 M3 YYaCTHUKOB IPYyNIbl B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrposbnsie  IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Pazgen 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 brbmmorexa LIOK
' AAbL HAYH https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemartunka 5 bubmrorexa LIOK
' https://m.edso0.ru/7f41bf72
bubmmoteka IIOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUs B MEXaHUKE 6 1 1 bubmoreia LIOK
' P https://m.edsoo.ru/7f41bf72
Wroro mo paszneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoreka [IOK
' TEOpPHH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuoteka [IOK
' da30BbIC IEPEXO/IBI 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
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Hroro no pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubnunoreka LIOK
4.1 1
UeKTpocTaTHica 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTossHHBIN 25IeKTpUYECKU TOK. TOKH 12 bubmuorexa [IOK
' B Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypcsbl
Pazgen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosjie. DIeKTpOMarHUuTHasI bubnnorexa [HOK
11 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KosieGaHus https://m.edsoo.ru/7f41c97c
99 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24
Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bu6miorexa LIOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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bubmuorexa [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3ZUKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 BuGmnorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
Utoro no pazneny 7
Pa3nen 6. OBOBLIAIOLIEE IOBTOPEHUE
bubmuoreka [JOK
01 Obobwarouiee nosTopenie 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
N Koanvecrno yacos Nara D1eKTpoHHbIe HUPPOBLIE
Tema ypoxa Konrposbusie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bceero U3YYeHUs
padoThbI padoThbI pecypcnl
®du3nKka — HayKa O PUPOJIE.
1 Hayunblie MeT(})I;[(I)I HO?I,)H:HI/iI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEer0 MUpPa
Ponb u MecTo pusuku B
OPMHUPOBAHUU COBPEMEHHOM
2 I(-il)a;HoI:Z KapTHUHBI hfnpa B 1 bubmroreia LIOK
. ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON NeATEIbHOCTH
mojen
MexaHuueckoe IBUKEHHE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmuoreka [{OK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

4 PaBHOMEpHOE ITPAMOIMHENHOE 1 bubmuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSIMOJIMHENHOE 1 bubmmnoreka HOK
JIBHKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue 1 bubnnorexa [JOK
CcBOOOIHOTO MaIeHU https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe ILBI/DKCH\I’/IG. Bumorexa 1IOK

7 JIBrmKeHMEe MaTEepUAIIbHON TOUKHU 1

10 OKPY>KHOCTHU

https://m.edsoo.ru/ffO0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmorexa HOK
. https://m.edsoo.ru/ffOc3be8
otcyerta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [punnun
9 Cynepno3uiuu cuil. Bropoii 3akox bubmmoreka [JOK
HeroToHa 1151 MaTepuaibHOi https://m.edsoo.ru/ff0c3be8
TOYKH
10 Tpernii 3akoH HproToHa 111 Bbu6moteka [JOK
MaTepUalIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUSI.
11 Cuna TSDKCCTI;I. [TepBas bubmmorexa LIOK
https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh
12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment
13 TpeHust. Cuiia COpoOTUBIICHUS PU bubmmnoreka HOK
JIBW)KEHUH TEJIA B )KUIKOCTU WU https://m.edsoo.ru/ff0c3f76
rase
[TocTymarenbHOe U BpalaTeibHOE
BIDKEHHE a0COJIFOTHO TBEPIOTO
14 ?ena. MOMEHT CHUJIBI. HJ‘IG‘IIZ)I[CI/IJ'IBI. bubnuorexa LOK
N https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBeCHs TBEPIOTO
Tena
NMitynsc MaTepralbHON TOYKH,
15 CHCTEMbI MaTEPUATIbHBIX TOYCK. bubnuotexa [JOK

Wmnynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbCca. PeakTuBHOE IBHKEHHE

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
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16

17

18

19

20

21

PabGoTa 1 MOIIHOCTB CHJIBL.
Kunernyeckas sneprus
MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KHHETUYECKOW
SHEPrUuu

[TorennmanesHas 3HEPrUsl.
[ToTeHumanbHas YHEPrus yupyro
neOpMUPOBAHHON MPYKUHBI.
[loTeHumanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

[TorenumansHble 1
HEMOoTeHUUaIbHbIe cUiibl. CBA3b
paboThl HEMOTEHIUATBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPIHH CUCTEMBI T€J. 3aKOH
COXPAaHEHHUSI MEXaHUYECKOM
SHEPruun

JlaGoparopHas paboTa
«HccnenoBanue cBsizu paboOTHI
CHUJIBbI C UBMEHEHUEM
MEXaHWYECKON IHEPTUU Tesa Ha
MIpUMEpPE PACTSHKEHUS PE3UHOBOTO
KTyTa»

KonTpomnpHas pabora mo Teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUS B MEXAHHUKE)

OCHOBHBIC TTOJI0KEHHS
MOHCKyanHO-KHHCTH‘ICCKOﬁ

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c4502

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c461a

bubmuoreka [{OK
https://m.edsoo.ru/ff0c478c

bubnunotexa LIOK
https://m.edsoo.ru/ff0c4b74

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
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Teopuu. bpoyHOBCKOE ABM)KEHUE.

Hupdysus

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Monenu cTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEI

23

24

Macca monekyin. KonuuectBo
BemectBa. [locTtostnHas ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u e€ U3MepeHue.
IIIxama remneparyp Llenscus

25

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEN KNHETUYECKOU
DHEPTUU JBHKCHHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneipona

bubnunoreka LIOK
https://m.edsoo.ru/ffOc511e

27

28

29

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEX/y TapaMeTpaMH COCTOSIHUS
pa3pexKEeHHOro ra3a

I/I3OHpOI_ICCCBI B UACAJIbBHOM ra3c€ u
ux Fpa(bI/II-ICCKOC MNpeaACTaBJICHUC

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
CIOCOOBI €€ U3MEHEHHUS.

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5952



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

KonudectBo Temnots u paboTa.
BHyTpeHHSIsS SHEPTHsI
OJTHOATOMHOTO HJICAJIbHOT'O ra3a

31 Buasl Tenonepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMIOEMKOCTD
32 BemecTBa. KonmuecTBo TEIIOTHI bub6nmoreka [IOK
npu Teruionepeaaye. AauadaTHbIl https://m.edsoo.ru/ff0c5c36
npoiiecc
33 IlepBblii 3aKOH TEPMOJIMHAMUKHU U bubnnoreka [JOK
€ro MPUMEHEHHUE K M30IpoIieccam https://m.edsoo.ru/ffOc5efc
Heob6patumocts nporieccoB B
34 an/Ip(I))z[e. Bropoii I;aII(IOH brbmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Mpunuun nevictust u KIT bubnunoreka LIOK
TEIUTOBOW MAalluHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJoru4ecKkue npooIeMbl
TETUIOHEPTETHKU
O6o06maromuit ypok
38 <<M0JII:KyJ1TpHas}IIp ¢uznka. OCHOBBI bubnuorexa LOK
https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKI
KonTpomnpHas pabota mo Teme
39 «MOJ‘IpeKyJ'IﬂpHIa)ﬂ ¢uznka. OCHOBBI Bubmmorexa HOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKH)
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuorexa [IOK

I/ICHapCHI/IC U KUIICHHUC

https://m.edsoo.ru/ff0c63b6
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AOCONOTHASA U OTHOCUTEIbHAS

41 BJIQYKHOCTH BO3/yxa. HachlmeHHbIH bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue u
aMmop(HbIe Te1a. AHU30TPOIHS
42 CBOP'II)((ti’)I‘B KpUCTAJLJIOB. }KTsz[KHe bubmorexa HOK
https://m.edsoo0.ru/ff0c65f0
Kkpuctauibl. CoBpeMeHHbIE
MaTepHuabl
IInaBnenue u KpUCTaAIU3ALIUS.
43 VnenbHas TGHJII?)Ta HJIaBJIGII{lI/IfL buomiorexa LIOK
https://m.edso0.ru/ff0c6708
CyO6numarnus
44 YpaBHeHUE TEIIOBOTO OanaHca Bubmmorexa LIOK
https://m.edso0.ru/ff0c6820
DneKTpu3anus Tell.
45 9JI€KT§I/I‘I€I(-)IKI/II71 3apsia. JIBa Buma bubmmorexa [IOK
https://m.edsoo.ru/ff0c6bcc
3JIEKTPUUYECKUX 3apS 0B
[TpoBOoAHUKH, AUIIEKTPUKHU U
46 MOJIYTIPOBOIHUKH. 3aKOH bubmuoteka [IOK
COXPaHEHUSI HIIEKTPUIECKOTO https://m.edsoo.ru/ffOc6bcc
3apsana
BzanmoneiicTBue 3apsioB. 3aKoH
47 KyJIOHaf:[TO‘-IGIIHLII\/JIp " bubmmorexa LIOK
. https://m.edsoo.ru/ff0c6ces
SJIEKTPUYECKUN 3aps]l
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IprHIMn cynepno3unun bu6muoreka [JOK

ANIEKTPUYECKUX NoJe. JInnun
HANPSHKEHHOCTH

https://m.edsoo.ru/ffOc6df2



https://m.edsoo.ru/ff0c64d8
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49

Pabota cuit aneKkTpocTaTH4ecKoro
nois. [Torennuan. PasHocTh
[IOTEHIMAIIOB

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOl[HI/IKI/I W JUDJICKTPHUKU B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IE)JICKTpI/I‘-IeCKaSI MpOHUIIACMOCTb

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7018

51

52

OnexrpoéMkocTs. Konnencarop

DNeKTPOEMKOCTH TJIOCKOTO
KOHJIEHCAaTOpa. JHEPTus
3apsHKEHHOT0 KOHJEHCAaTopa

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c7126

bubnuoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnast pabota
"N3Mepenue 3J1eKTPOEMKOCTH
KoHieHcaTopa"

54

[IpuHuMI nelcTBUSA U IPUMEHEHNE
KOHJIEHCATOPOB, KOMMUPOBATHLHOTO
amnmapara, CTpyHHOT0 MpUHTEpa.
DIIeKTpOCTaTUYECKas 3allIMTa.
3a3eMyIeHHE SIEKTPONPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma s
ydacTka 1enu

56

ITocaemoBarensHOE,
napajuielbHOe, CMEIIaHHOE
COCIIMHEHUE TPOBOHUKOB.
JlaGopatopHas pabora «3yueHue

0.5

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

CMEIIaHHOTO COCIMHEHHUS
PE3UCTOPOB

57

58

Pabora u mouHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

3akoH Oma i1 MOJIHOU
(3aMKHYTOM) 3JIEKTPUYECKON IICTIH.
KopoTtkoe 3ambIkanue.
JlaGopaTtopHnast pabora
«M3mepenne J/1C uctounnka Toka
Y €ro BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHask IPOBOAUMOCTb
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHUBIICHUS] METAJJIOB OT
TEMITePaTypPHI.
CBepXITpoBOIUMOCTh

60

61

62

DNEeKTPUUECKUI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TonynpoBoiHUKH, X
COOCTBEHHAs M IIPUMECHast
npoBoaumocTs. CBoiicTBa p—N-
nepexona. [lomynpoBogHUKOBEIE
IPUOOPHI

DNEKTPUYECKUM TOK B PaCTBOPAX U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUAIIHS.
DIIEeKTPOIHN3

bubnuoreka [{OK
https://m.edsoo.ru/ffOc84ae

bubmuoreka [{OK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DIIEKTPUUYECKHI TOK B Ta3ax.

CaMOCTOSITeIIbHBIN U bub6nmoreka [IOK

63 . 1
HECaMOCTOSITEbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnus. [lna3zma
DJeKTpudecKre mpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 Bbu6muotexa [JOK
npuMeHeHne. [IpaBuiia TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubmmorexa [JOK
«DNEKTPOAMHAMHKA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [locrosHHbIN 1 bubnnorexa [JOK
SIIEKTPHUYCCKHit TOK. TokH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpelIax»
PesepBHbliil ypok. KonTpoiabHas

67 pa6or")ra o Tfole ’ 1 bubmrorexa LIOK

https://m.edsoo.ru/ff0c8c56

"OnexTpoauHamuka'

68 PesepBHblit ypok. O0oOmaromuit 1 bubmuoteka [IOK
ypok no Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne
n/n

Tema ypoka

ITocTossHHBIC MAarHuTHl U HX
B3aUMOJCHCTBIE. MarHuTHOE
nosie. Bektop MarHuTHON
MHAYKIUU. JIMHUM MarHUTHON
WHIYKIIUU

MarauTHoe 1oJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
BzaumopeiicTBue NpoOBOAHUKOB C
TOKOM

JlaboparopHas pabota «3yuenue
MarHUTHOTO TOJISl KaTyIIKU C
TOKOM

JlelicTBMEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuiia
Awmnepa. JlabopaTtopHas pabora
«HccnenoBanue nelcTBUS
MOCTOSIHHOTO MarHWTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha
JBHXKYIYIOCS 3apSKEHHYIO
yactuily. Cuna Jlopenna. Pabora
cuiel JIopeHia

DIIEKTPOMarHuTHasE MHYKIUS.
IToTok BekTOpa MarHUTHOM

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchl

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9778

bubmuoreka [{OK
https://m.edsoo.ru/ff0c98fe

bubmuoreka [{OK
https://m.edsoo.ru/ff0c98fe

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c9ac0

bubnunorexa LIOK
https://m.edsoo.ru/ff0c9df4



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

unaykuu. J/1C unaykuun. 3akoH
AJNIEKTPOMArHUTHON MHTYKIIHH
®dapajes

JlaboparopHas paboTa
«HccnenoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTI'O TOJISl KaTyLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

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

TexHuueckue ycTpoicTBa U UX
IPUMEHEHUE: IOCTOSITHHbIE
MarHMThl, 3J1€KTPOMArHUThI,
AIIEKTPO/IBUraTelNb, YCKOPUTEIIN
AJIEMEHTApHbBIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o06maromuii ypok «MarHutHoe
noJie. DJIEeKTpOMarHuTHas
AHIYKLHASD

KonTponbHas pabota mo Teme
«MaruuTHOE 10JI€e.
9J'I€KTpOMaFHI/ITHa$[ I/IH}IYKIII/ISI»

CBOOOIHBIE MEXaHNYECKHE
konebanus. ['apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHHMYECKUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bubmmoreka IIOK
https://m.edsoo.ru/ffOcab82

bubnuoreka [{OK
https://m.edsoo.ru/ffOcad58

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



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

13

14

15

16

17

18

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajblX KoJIeOaHu rpy3a
Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

KonebarenbHbIi KOHTYP.
CBOOOIHBIE AIEKTPOMATHUTHBIC
KOJICOaHUsI B HICaTbHOM
K0JIe0aTeIbHOM KOHTYpE.
AHaIOrHst MEXy MEXaHHYCCKUMHU
H DJICKTPOMArHMTHBIMU
KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJI€ATIbHOM
K0J1e0aTeIbHOM KOHTYpE

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BoIHyX/1eHHbIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. Beinyx/1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

[IepeMeHHBIH TOK.
CuHycongaibHbIN IepeMEHHBIN
TOK. MOIIIHOCTB NTEPEMEHHOT0
TOKa. AMIUIUTYTHOE U
JIEHCTBYIOLIEE 3HAUEHHUE CHIIbI
TOKA W HaIIpSKEHUS

Tpauncdopmarop. [IpoussozacTso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SJHEPIUU

bubnuoreka [IOK
https://m.edsoo.ru/ffO0ch820

bubmuoreka [{OK
https://m.edsoo.ru/ffOcbh9c4

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcbhb86

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOchd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

YCTpOUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTIO
3BOHKA, F€HEepaTopa NepeMEHHOTO
TOKA, JINHUH 3JIEKTpolepead

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOCTBE NIEKTPOIHEPIUU.
KynbTypa ncnonb3oBanus
JJIEKTPOIHEPTHUHU B ITOBCEIHEBHOM
KHU3HU

21

Mexannaeckue BOJIHBI, YCJIOBUA
pacnpocrtpanenus. [lepuog.
CKopocTh pacupocTpaHEeHUs U
JuinHa BONHEL. [lonepeynsie u
MPOJIOJILHBIE BOJIHBI

bubnuoreka [{OK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricora Tona. TemOp 3Byka

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

23

24

25

DJeKTpOMarHUTHBIE BOJHBI, UX
cBoiicTBa 1 ckopocTk. [kama
AIIEKTPOMArHUTHBIX BOJTH
[TpuHIMIBI paAMOCBS3U U
TesieBueHUs. Pa3Butue cpeacts
cBs3u. Pagnonokamnus
Konrtponbnas pabdora «Konebanus
Y BOJIHBI»

bubmmoteka IIOK
https://m.edsoo.ru/ffOccfe0

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssmonuHeitHOe
pacnpocTpaHeHue CBeTa B
OAHOPOJHOM cpene. TodeuHblid
UCTOYHUK cBeTa. JIyu cBeTta

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpakeHue cBeTa. 3aKOHbI

27 oTpakenus ceera. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomiuenue ceera. IlonHoe
28 BHYTPEHHEE OTpaKCHUE. Bu6muoteka [JOK
[IpenenbHbIi yroj MoJHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPaXKeHUS
JlaboparopHas paboTa
29 ((I/I?,MIG):peHI:/IC H(i(aSaTCJUI Bubmmorexa IOK
https://m.edsoo.ru/ffOcd67a
MPEJIOMIICHUS CTEKIIA»
JIunzsl. [locTpoenne
30 n3o0paxenwuii B muH3e. opmyia bubnnorexa [JOK
TOHKOH JINH3bI. YBEIUYCHUE https://m.edsoo.ru/ffOcddle
JIUH3BI
JlaGopaTtopHnas pabota
31 «HMccnenoBanue CBOMCTB
M300paXKeHH B TUH3aX)
Hucnepcus cera. CroxxXHbIN
39 cocraB Oenoro ceTa. L[Ber.
JlaGoparopHas paboTa
«Halnronenue qucrnepcuu cBeTay
Hurepdepenuus ceera.
33 I[H(I)pz?iuiﬂ :BeTa. bubmmorexa LIOK
; https://m.edsoo.ru/ff0ced22
Judpaxkiuonnas pemeérka
34 ITonepedyHOCTh CBETOBBIX BOJIH. bu6muoreka [JOK

[Tonsipuzanus ceera

https://m.edsoo.ru/ffOcf02e



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

OnTuueckue mpuOOPs U

35 YCTPONCTBA U YCIIOBHSI X
0e301acHOTO IPUMEHEHUS
['paHuIBI TPUMEHUMOCTH
36 KJIACCUYECKOU MEXaHUKH. bubnuorexa [{OK
[MocTynatsl crieluanbHON TCOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTEIHLHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/IJICHHE brbmmorexa LIOK
https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKPAIICHHUE JITTUHBI
DHeprus u UMIYJbC
38 peIATUBUCTCKOM YacTullbl. CBs3b bu6nmorexa LIOK
MaccChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonTponbsHas padora «Onruka.
39 OCHOELI cneulfaanoﬁ TEOPUH bubmorexa HOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIIbHOCTH
40 ®oronsl. Popmyia I1nanka. bubmuoreka [IOK
DHeprus 1 UMITysIsC HoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIETOBAHHUE
41 q)OT(I:))B(i)(l)eKTa. OH]jTI)I A.T. bubmmorexa LIOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtorpdekra. YpaBHEeHHE
42 SﬁHmTegﬁa )IH(IS)[(I)(l)OTOS(b(;@)eKTa. bubmorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
JlaBnenue cBeta. ONBITHI H; H. Bubmiorexa [IOK
43 JleGeneBa. XuMUYECKOE JICHCTBUE

CBCTa

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IIPUMEHEHUE!

44 dboTosneMeHT, GOTOIATIUHK,
COJIHEUHas1 OaTapesi, CBETOIUO/

45 Pemenne 3amad mo Teme bubnunorexa LIOK
«I1eMEHTHI KBAHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnbITEI

46 Pesepdopna o paccesauro o- bubmmoreka [JOK
yactuil. [InanerapHas Mozesb https://m.edsoo.ru/ff0d091a
aToma

bubmuoreka [{OK

41 Hoctynarst bopa https://m.edsoo.ru/ff0dOafa
W3nyueHue u noriouieHue
(OTOHOB IpH MEPEXOJIE aTOMa C bubmuoreka [IOK

48
OJTHOTO YPOBHS SHEPIHH Ha https://m.edsoo.ru/ff0d0afa
Ipyroii. Buasl criekTpos
BoaHoBbIE CBOMCTBA YaCTHII.

Bonnsl ge bporins.
49 Kopnyciynﬂl;Ho-BonHOBoﬁ Bubmmorexa IOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE U
BBIHYX/ICHHOE M3TyYCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 Omnsitel Pezepdopaa mo bubnnorexa [JOK
OTIpEe/ICNIEHUI0 COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZOaKTUBHOTO U3TyYCHHUS
CgoiicTBa anbda-, 6eTa-, raMma-

51 u3lydeHus. BiausHue

pPaaAOaKTUBHOCTH Ha KUBBIC
OpTraHHU3MBbI



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacma.
DJIEKTPOHHBIN Y TO3UTPOHHBIN
Oera-pacnaj. ['amma-u3inydyeHue

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B S/IpE.
S nepHble peakuuu. AnepHbli
peaktop. [Ipobiemsr,
MEPCIIEKTUBBI, IKOJIOTUYECKUE
ACTEKTHI AICPHON IHEPTETUKHI

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

54

55

56

DJIeMEHTapHbIE YaCTHUIIBI.
OtkpeiTHE TO3UTpOHA. MeTo b1
HAOJIO/ICHUS ¥ PETUCTPAINH
31eMeHTapHbIX yacTtull. Kpyrublii
cton «DyHIaMeHTalIbHbIE
B3auMojeiicTeus. EquHcTBO
(bu3nyecKoil KapTUHBI MUPa»

Bup 38é3aH0r0 HEOA. Co3Be3 M,
SIpKUE 3BE3/IbI, IJIAHETHI, KX
BuaMMOe ABKeHne. ConHeyHas
crucTrema

Comnure. ComHeuHas aKTUBHOCTb.
HcTtounuk sHeprun ConHIa U
3BE3 N

bubnuoreka [IOK
https://m.edsoo.ru/ff0d0e38

57

3BE3bI, UX OCHOBHEIC
XapaKTEePUCTUKU. 3BE3NIBI TTIABHON
MoCJIeI0OBaTeILHOCTH. BHyTpeHHee
ctpoenue 38&311. COBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOKIACHUHI
u 3Bomorun CoaHIa U 3BE3]



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

58

59

Muneunsiii [Iyte — Hama
lNanakTtuka. [lonoxenue u
nemwxenne Comnna B ['amakTuke.
INanaktuku. YEpHbIE IBIPHI B sSApax
rajlakTHK

Bcenennas. Paz0eranue rajiakTuk.
Teopust bosbiioro B3peIiBa.
PenukToBOC M3ITy4YeHHE.
MertaranakTuka

60

Hepemennsie mpodiembl
ACTPOHOMHH

61

62

63

64

65

KonTponbhas pabota «1eMeHThI
ACTPOHOMHUU U aCTPOPUIUKI»

O6o6maromuit ypok. Poib ¢pusuku
Y aCTPOHOMHUM B SKOHOMHUYECKOMH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
ATUYECKOH cdepax AesITeNbHOCTU
YeIoBeKa

Ob6o6maromuit ypok. Pois n
MecTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

Ob6o6maromuit ypok. Poib
¢du3nveckoil Teopun B
(opMHpOBaHUY MPEICTABICHUH O
¢du3nueckoil kapTHHE MUpa
O6o06matomuii ypok. Mecto
(u3ryecKoil KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX




€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUNA O IPUPOIE

66

67

68

PesepBHbIil ypok. MaruutHoe
nosie. DJIEKTpOMarHuTHas
WHIYKIHS

Pe3epBHblii ypok. OnTuka.
OCHOBBI cielIUaIBHON TEOPUHU
OTHOCUTEJIbHOCTH

Pesepnbnlii ypok. KBantoBas
buznka. D1eMeHThl aCTPOHOMUU U
acTpou3uku

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YEBHO-METOINMYECKOE OBECITEYHEHUE OBPA30BATEJIBHOI'O
[MPOLECCA OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1JI51 YUEHUKA
Msxumies I'.5., byxoBues b.b., Corckuii H.H. ®usnka: Yueonuk ais 10 kmacca
00111e00pa3oBaTeNbHbIX YupexaeHuii: 17-e uza. - M.; [IpocBemienue

Msikumes I.51., Byxosues b.b., Uapyrua B.M. ®uzuka: Yuebnuk ms 11 kmacca
0011e00pa3oBaTeNbHBIX YUpexkaenuii: 17 u3za. - M.; [Ipocsemienue

Msxumes I'.4., Corckuit H.H. ®usuka. Monekynsapras ¢usnka. Tepmoaunamuka. Y4eOHUK
VIS

10 xnacca obireoOpazoBaTenbHbIX yupexaeHuii: JJPODA

Msikumes I'.51., Corckuit H.H. ®usuka. Dnexrpoannamuka; @usnka. Konebanus u BOJIHBL:
JAIPODA

Msikumies I'.5., CunsikoB A.3. ®usuka. Konebanus u Bonasl: J[PODA

METOJUYECKUE MATEPUAJIbI JIAA YUUTEJLA

1. KaGapauu O.®D., Opnos B.A. COOpHUK SKCTIEpUMEHTANBHBIX 33JaHUI U MTPAKTHYECKUX PadoT
no ¢usuke 9-11 xmaccer - M.; Actpens

2. Jlesutan E.Il. ActrpoHomus. Yuebnuk ans 11 kinacca o0mieo0pa3oBaTeabHbIX YUPEKACHUN -
M.; IIpocBelenue

3. Mapon. A.E., Mapon E.A. ®uszuka. Jlunakrnueckue marepuaisl. 10 kiacce. 2- e u3n - M.,

Hpoda,2005 4. Mapon A.E.,. Mapon E.A ®usuka. Jlnnaktudeckue Mmarepuansl. 11 kimace. 2-¢
u3]

- M., lpoda

7. llpakTukyMm 1o ¢u3uke B cpennelt mkone: Junnakruyeckuii marepuai: Ilox pen. byposa B.A.,
Huka 10.H. - M.; [Ipocsenienue

8. [IpakTuky™m 1o ¢pu3uke B cpennelt mkone: JuaakTuueckuii MaTepual noj pen.
IToxpoBckoroA.A. - M.; Ilpocsemenne

9. PeimkeBuy A.I1. CoopHuuk 3ama4 o ¢pusuke 10- 11 kmaccsr: 8-e u3z. - M.; Ipoda

10. Camoe moTHOE M3/IaHNE TUTIOBBIX BapHAHTOB peanbHBIX 3amannii EI'D: ®u3uka/aBT.-coCT.



A.B.bepkos, B.A. I'pu6oB. M.:Actpenb

11. Coopruk 3amay o pusuke 10-11 xmaccer: Coct. Crenanosa ['.H. 9-e u3x1. - M.;
[Ipocsemienue

12. ®usnyeckuii MpakTUKYM JJI KJIACCOB € YIITYOJICHHBIM M3ydeHueM (hpu3uku: Junakruaeckuit
matepuan s 9-11 xnaccos: [Mox pen. uka FO.U., Kabapauna O.®D. - M.; [IpocBenienue

13. ®ponTtansHbIC TabopaTopHBIC PaboTHI N0 (husuke B 7-11 kimaccax o0Iieo0pa3oBaTeIbHBIX
yupexaenuit: [lox pen. Byposa B.A., Hukudoposa I'.I". - M.; [Ipocemenue, «YuyeOnas
JUTEepaTypar

14. lodun M.S. ActpoHomusi —MH.: XapBecT

[MUD®POBBIE OBPA30OBATEJIbHBIE PECYPCBHI U PECYPChI CETU UHTEPHET
bub6muoreka IIOK https://lesson.academy-content.myschool.edu.ru/03/07

[MTopran Uudoypok https://infourok.ru/

[MTopran Yuu.py https://uchi.ru/

http://www.mon.gov.ru — opunuanbHbli caiit MuHHCTEpCTBa 00pa3oBaHus U Hayku PO
http://www.edu.ru — peaepanbubiii mopran «Poccuiickoe 00pa3oBaHue»
http://www.school.edu.ru — poccuiickuit o0meoopaszoBarenbHblil [TopTan
http://www.ege.edu.ru — mopran HHbOPMAIMOHHOH TOAACPKKH EMUHOTO rocyaapcTBEHHOTO
sk3amena http://www.fsu.edu.ru — dpenepasnbHslii coBeT o yueOurnkam MOuH PO
http://www.ndce.ru — mopran y4e6HOr0 KHUTOU3IaHUS

http://www.vestnik.edu.ru — sxxypuaan BectHuk o0pa3oBaHms»

http://www.school-collection.edu.ru — equnas kosekius uppoBLIX 00pa
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