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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHET0 OOIIETro
oOpa3oBanus pa3paboTaHa Ha OCHOBE MOJOXKEHHM M TpeOOBaHUU K pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Takxke ¢ ydé€roMm (QenepaqbHON padodeil MporpaMMbl BOCHUTaHUS M
KOHIICTIIIUU TIpernoilaBanusi yuyeOHoro mpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepanuu, PEATU3YIOLINX OCHOBHEIE
o0pa3oBarenbHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMUpOBaHME
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOydatomuxcs 10—11 kmaccoB npu o0yueHuun
ux Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOIXO0/A.
[Iporpamma o ¢pusuke coorBeTcTBYeT TpedoBanusIM OI'OC COO K rmaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yjbTaTaM OOyYEHHMs], a TAKKe
YUUTHIBAET HEOOXOIMMOCTh peaTu3alliil MEXKIIPEJAMETHBIX CBA3€H (U3MKH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH IIpeIMeTaMu. B Hell onpenenstoTcsi OCHOBHbIE
e u3ydeHus: GU3MKU Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHus, MIIAHUPYEMbIe
pe3yibTaThl  OCBOEHUs Kypca (PU3MKH: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Tporpamma 1o (pu3HKe BKIIOYACT:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (pr3HKU Ha 0a30BOM YPOBHE, B

TOM YHCIIE IPEIMETHBIE PE3YJILTATHI 10 F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm o0ydeHusl.

®du3nka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAX MPHUPOJbI, BBICTYMAas B
Ka4yecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroreM mupe. [IIkoapHbIN Kypc GUBHKN — CUCTEMOOOpa3yOIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (pU3ndecKkrue 3aKOHbBI
JeKaT B OCHOBE IIPOIIECCOB U SIBIICHHM, M3y4aeMbIX XHUMHEH, OUOJOTHEH,
¢dbusmueckoit reorpadueir u actpoHommen. Mcmonap30BaHWE W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAaHMM  ONpeAeNsseT XapakTep M pa3BUTHE
pa3Ho00pa3HBIX TEXHOJIIOTH B cpepe SHEpreTUKU, TPaHCIIOPTa, OCBOEHUSI KOCMOcCa,
MOJIyYEHHsI HOBBIX MATEPHAJIOB C 33aJaHHBIMU CBOMCTBaMHM W JApyrux. M3ydenue
(U3HKM BHOCUT OCHOBHOM BKJIa/l B POPMHUPOBAHNE ECTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOyyarommxcs, B (POPpMHpOBAHHE YMEHUU MNPUMEHITh HAYYHBIH METOJ
MO3HAHUS MIPHU BHITIOJHEHUN UMHU Y4E€OHBIX UCCIICIOBAHUM.

B ocHOBY Kypca ¢pu3uku Juist ypOBHS CpeIHEro 00Iero 00pa3oBaHus MOJI0KEH
pAI UAEH, KOTOPbIE MOXKHO pacCMaTpHUBaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPKHUT MaTepHal U3 BCEX pa3/ieioB (DU3UKHU, BKIIOYAET KaK
BONPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW MmaTepual Kypca (uU3MKH
0o0beqMHEH BOKpPYr (¢u3Mueckux Teopuil. Benymmm B Kypce sBisercs
dopMupoBaHrE MPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTE€pPHH, BEIIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzainus npearnosaracT HUCIOIb30BaHUE
TYMAHUTAPHOTO MOTEHIMaIa (PU3NYECKONM HAyKH, OCMBICICHHE CBS3M pPa3BUTHUSA
(Gu3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU
Y 3KOJIOTUYECKUMHU MpoOIeMamH.

Hoes npuknaonou nanpasnennocmu. Kype pusnuku npeamnogaracT 3HakOMCTBO
C IIAPOKUM KPYTOM TEXHMUYECKMX M TEXHOJOTMYECKUX IMPUIIOKEHUM M3YUYEHHBIX
TEOPUU U 3aKOHOB.

Hoes skonocuzayuu peanusyercss MOCPEICTBOM BBEIEHUS JJIEMEHTOB
COJIEp)KaHus, TMOCBAMIEHHBIX JKOJOTMYECKUM Ipo0JeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKHM M TEXHOJIOTMM, a Takxke 0O0CYXIeHUs
npo0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMUYECKON 0€30MMacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMU Kypca (DU3UMKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmueckue Teopuu (POpMHUPOBAHUE MPEICTABICHHUNA O
CTPYKType HOCTpOoeHus: (pU3NYECKoil Teopuu, posiu (pyHAaAMEHTAJIbHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX IIPEICTABIICHUSX O IIPUPOJIE, TPAHULIAX IPUMEHUMOCTH
TEOPU, JUIsl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUH U MPOLECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0A B Kypce (PH3UKU peanu3yeTcsl Mpexe
BCEro 3a CYET OpPraHM3alMU 3KCIEPUMEHTAIBHON JEsTeIbHOCTH O0YyYaroUIuXCs.
Jlist 6a30BOTO YpOBHSA Kypca (PU3KUKH — 3TO HCTIOIB30BAHUE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a0OPaTOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no (usuke 0ObEIMHEHbI B OOIIMIA CINUCOK YUYEHHYECKHX MPAKTUYECKUX paldoT.
Brigenenue B yka3aHHOM mepedHe J1a00paTOpHBIX paldoT, MPOBOAUMBIX IS
KOHTPOJIS U OLIEHKH, OCYLIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbLHOro Mpolecca
UCXOJsl U3 OCOOEHHOCTEN IJIaHUPOBAaHUS M OCHauleHus kabuHera ¢usuku. Ilpu
3TOM oOOecrneuyuBaeTcsl OBJAJeHUE OO0YydYaloIUMHUCS YMEHUSAMH [POBOJIUTH
KOCBEHHbIE M3MEPEHUs, MCCIEJOBaHUS 3aBUCHUMOCTEW (U3MYECKUX BEIUYUH U
IIOCTAHOBKY OIIBITOB 10 TPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAEISETCS PEIIEHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
ITpu 3TOM 11151 pac4€THBIX 3a]1a4 IPUOPUTETOM SIBIISAIOTCS 3a1a4M C SIBHO 3aIaHHOU
(Gu3nuecKol MOJENbl0, MO3BOJSIOIIME MPUMEHATh HW3YUYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasiena Kypca, TaK U HUHTETpUpPYs 3HAHUSA M3
pa3HbBIX pa3ienoB. [[ns KauyeCTBEHHBIX 3aJa4 NIPUOPUTETOM SIBIISIIOTCS 3a/laHUS HA



oOBsICHEHHE MpPOTEeKaHus (U3NYECKUX SBICHUN M TPOIECCOB B OKpYKAIOIIEH
KU3HH, TpeOyromue BhIOOpA (U3UYECKON MOIECNH IS CUTyallud MPAKTHKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu @I'OC COO k maTepuaibHO-TEXHUUECKOMY
o0ecreueHn0 yueOHOro mpoiiecca 0a30Bbld YpOBEHb Kypca (DU3UMKH Ha YpOBHE
cpeaHero oomero o0pa3oBaHUSA JODKEH H3Y4yaThCsl B YCIOBHSIX MPEAMETHOTO
kaOuHeTa (PU3WMKH WIM B YCIOBUAX WHTETPUPOBAHHOTO KaOWHETAa MPEIMETOB
€CTECTBCHHO-HAYYHOTO IHKJIA. B kabuHeTe (QU3HKHU JOKHO OBITh HEOOXOAMMOE
nabopatopHoe 00OpyAOBaHUE [Jis BBIMOJHEHHS YKa3aHHBIX B MporpamMme Mo
(U3HKE yUEHUYECKUX TPAKTUYECKUX PAOOT U IEMOHCTPALMOHHOE 000PYI0BaHUE.

JleMoHCTpaMoHHOE  000pyZoBaHuE (OPMHUPYETCSI B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTM M  OOECHEeYMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TIporpamMme Mo (U3HKE KIIOUYEBBIX JEMOHCTpAIUMi s
UCCIICIOBAHMUSI ~M3yYaeMbIX SIBJICHMA ¥  TPOIECCOB, OMIUPUYECKHX U
(dyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pynOBaHME IS YYEHHYECKHX TMPAKTHYECKUX pabdboT
dopMupyeTcss B BHJIE TEMAaTHYECKHMX KOMILUIEKTOB M OOecrednBaeTcsi B pacuére
OTHOTO KOMIUIGKTa Ha JABYX OOydJarommxcsi. TeMaTH4YeCKHe KOMIUICKTHI
7a00paTOpHOTO OOOPY/IOBAHUSI JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BAaHUU aHAJOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpHUil.

OCHOBHBIMU HEJISIMU U3y4eHUs (PU3HKHU B 00IIeM 00pa30BaHUU SIBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHUS OOYyYaroIIMXCS K HayYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAaHUA U (HOPMHUpPOBAHHE
HCCIICIOBATEIILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBJICHHUSIM;

e (dopMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa U3y4eHHUs: OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHUU OOBICHATH SBJIEHUS C HCIOJIb30BAaHUEM
bu3nYeCKUX 3HAHUIA U HAYYHBIX JI0KA3aTeIbCTB;

o (dopMupoBaHHE MPEACTABICHUN O ponu (U3UKK A PAa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrmkeHne 3THX 1enei 00ecrednBaeTCsl pEIIeHHEM CIEIyIONINX 3a7ad B

nporecce u3yueHus Kypca GU3uKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

e TPHOOpPETEHUE CUCTEMBI 3HAHMI 00 00X (PU3NIECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHUKy, MOJEKYJSIpHYI0 (U3HKYy,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JI€MEHTHI aCTPOPHU3UKY;



e (dopMupoBaHME YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBsiICHEHHsI (PU3MYECKUX SBICHUH B TNpPUPOJAE U JJI1 NPUHATHUSA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOMN KU3HU;

e OCBOEHHE CIOCOOOB peEUIEHUs PA3IUYHbIX 33Jad C SBHO 3aJaHHOMN
bu3nyeckol MoAeNblo, 3aJady, MNOAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3nanue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHM 33/1a4H;

e TMOHMMAaHHE (UINYECKUX OCHOB M MPHUHIMUIIOB JACUCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSIHUS HAa OKPYKAIOULYIO
cpeny;

e OBJIAJICHUE METOJAaMU CAMOCTOSITEIFHOTO TUIAHUPOBAHUS U TPOBEIACHHUS
¢u3nYecKuX SKCIEPUMEHTOB, aHaluW3a W HMHTEpHpeTauud HHpopmanuu,
OIpe/IeNICHUS IOCTOBEPHOCTH MOJyUYEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCJIOBHI JJisi Pa3BUTHS YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wusyuenme ¢usuku (6a30BbIi ypOBEHb) Ha ypPOBHE CPEIHErO OOIIETO
oOpazoBanus oTBoauTcs 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B HEZIENI0), B
11 ximacce — 136 yacoB (4 yaca B HEJIETIO).

[Ipennaraemplii B mporpamMmme Mo (QU3MKE MepeyeHb J1abopaTOpHBIX U
NPAaKTHUYECKUX paboOT SIBISETCA PEKOMEHJOBAHHBIM, YYHTEIb J€laeT BHIOOP
NPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBHUIYaTbHBIX
0COOEHHOCTEH 00yYarOIIMXCA.



COJEPKXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®usuka ¥ MeTOAbI HAYYHOTO MIO3HAHUS

®dusuka — Hayka o npupoze. HayuyHbie MeTOIBl IO3HAHUS OKPYKAIOIIETO
Mupa. PoJib 3xkcriepuMeHTa v TEOPUHU B POLIECCE TO3HAHUS PUPOABL. DKCIIEPUMEHT
B (husmke.

MopenvupoBanue (pU3MYECKUX SBJICHUA W TpoiieccoB. HaydHble THIOTE3BI.
®duznyeckre 3aKOHBI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUA.

Ponb u mMecTto Gu3NKu B (OPMHUPOBAHWU COBPEMEHHON HAy4YHOW KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEN.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKECHHS.
Cucrema orcué€ra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpeaHsie CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MAaTE€pUaIbHOW TOUYKHM, UX MNPOCKUMU HA OCH CUCTEMbI KOOpPIHMHAT.
CnoxeHue nepeMeleHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe nBrokeHue. [ paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, MNYTH W NEPEMEIICHUA
MaTepuaIbHONW TOYKU OT BPEMEHMU.

CBoOoaHoe najzieHue. Y CKOpeHre CBOOOHOTO MaIeHUs.

KpuBonmHeitHoe nBHKEHUE. [|BUKEHUE MATEPUAIBHOM TOUKH IO OKPYKHOCTH
C MOCTOSIHHOM IO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTbh, JIMHEWHAs CKOPOCTh.
[Tepuon u yactora obparmieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: CIUIOMETP,
JBW)KEHUE CHAPSAJOB, UEIHBIE U PEMEHHBIE MTEpEIaYH.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KMHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue JBUKEHUHN C UCTIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM HNPOCTPAHCTBE.

HaOntonenue nBukeHust Tena, OpOIIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepeHne yckopeHusi CBOOOHOr0 MaJ eHHs.

Hanpasnenue cKopocTy Ipu ABUKEHUHU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmuvle padomul

N3ydeHre HEpaBHOMEPHOTO JABMKEHHS C LEIBIO ONPEAEIECHNUsS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY IyTAMH, IPOWJICHHBIMU TEJIOM 34
IIOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHM IIPU PABHOYCKOPEHHOM
JBWKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne NBUKEHUS LIapUKa B BA3KOU )KUIAKOCTH.

N3yuyeHue ABMKEHUS Tena, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['ammmnes.  lIlepBeiii  3akoH  Hprotona.
HNHueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuia. [puniun cynepno3uiiuu cui. Bropoii 3akon HeroToHa /1514
MaTepuaibHOW TOUKU. Tpernii 3akoH HproTOHA 1J1s1 MaTepHranbHBIX TOUEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. IlepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Buabl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuna TpeHUsI CKOMBKEHUS U cuiia TpeHus mokos. KoaddurmenT tpenus.
Cuiia conpOTUBIIEHUS MPU IBHX)KECHUU TeJa B KUJKOCTU UIIU Ta3e.

[TocTynarensHO€ U BpalllaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MoOMEHT cuiabl OTHOCUTENBHO OCH BpameHus. llnedo cunel. Ycmous
paBHOBeCUSA TBEPAOIrO TEA.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: IOAIMITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBnenue nHepUUH.

CpaBHEHME MacC B3aMMOJECUCTBYIOIINX TEI.

Bropoii 3akoH HerotoHna.

N3mepenne cuil.

Cnoxxenue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jedopmaiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3yuyenue nBuKeHUs: OpycKa 10 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pPE3MHOBOM 00pa3iie, OT uX JeopMaruu.

HccnenoBanue yClIOBUM paBHOBECHUS TBEPAOrO TeJla, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3axonvt coxpanenus 6 mexanHuke

NMmynbc MaTtepuaibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NmMmnynbec cUlibl U1 U3MEHEHUE HMITyJibCa TeJia. 3aKOH COXPAaHEHUs MMITYJIbCa.
PeakTuBHOE ABUKEHUE.

Pabota cuibl. MOIIHOCTD CHUJIBI.

Kunernueckass 3Heprusi MarepualbHOW TOYku. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPTUH.

[ToreHmnuanbHas SHEprusl. ITorenmuanbHas SHEPrus YIIPYyTO
nedopMupoBaHHOM NPy>kUHBL. [loTeHIManbHAs YHEPTHS Tejia BOJIN3U MOBEPXHOCTH
3emutu.

[ToreHUManbHBIE W HENOTCHIMAIBHBIC  CHIJIBL. CBsi3b  paboOTHI
HETIOTEHIIUAJIbHBIX CUJI C UBMEHEHUEM MEXaHUYECKOU SHEPTHUU CUCTEMBI TeJl. 3aKOH
COXpaHEHMSI MEXAaHUYECKON SHEPIHUU.

Yapyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOWCTBA M IMPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa MOTeHIIMATLHOM YHEPTUU B KHHETHYECKYIO H 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBI0 ABYX OJWHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3M padOThI CUJIbI ¢ UBMEHEHUEM MEXaHMYECKOW YHEPruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEpMOAUHAMMKA
Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopul
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrtep IBIKECHHUS U
B3aMMOJICUCTBUS YacCTULl BeUIECTBA. MoJenu CTPOEHMs Ta3oB, XUAKOCTEW U
TBEPABIX TEN U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenel. Macca u
pa3mepsl Mosnekys. KonnuecTBo Bemectsa. [loctositnaas ABoranpo.

TermnoBoe paBHoBecue. Temmneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH HUACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeaHEl KHWHETHUYECKOM SHEPrud TEIUIOBOTO JBWXEHUA dvactul rasza. [llkana
temneparyp KensBuna. I'azoBbie 3akoHbI. YpaBHeHHMe MenaeneeBa—KianeipoHna.
3akoH [lanprona. M3ompoueccsl B HACaIbHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHHe H30MPOLECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

TexHuyeckrue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapoMeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIONINE TUCKPETHOE CTpOEHHE BemecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUI.

OnbiThl 10 MU PY3UU )KUIKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lTepha.

OnbITHI, JIOKa3bIBAIOIIIHE CYyILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJECHCTBHUS.

Monens, wiutrocTpupyomas Ipupoay AaBlICHUs ra3a Ha CTEHKH COCY/a.

OnpIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHMSI MJI€aJbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HA OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy TapaMETPAMU COCTOSIHUSL Pa3pEKEHHOr0
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmoanHaMuueckasi cucremMa. BHYTpeHHS SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U ciocoObl €€ u3MeHeHus. KonuuecTBo TerioTel U pabota. BHyTpeHHss
JHEprus  OJAHOATOMHOIO  WJAEAJIbHOrOo  rasza.  Buuael  Temionepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMUS, U3IyUYeHHUE. Y]IeJbHAsI TEIIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEpeaaye.

[Tonsitue 006 anuabatHoMm tpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHue mepBOoro 3akoHa TEPMOJMHAMHUKHU K u3ompoieccam. ['paduueckas
MHTEpHpeTanns padoThl rasa.

Bropoii 3akon Tepmogunamuki. HeoOpaTuMoCTh MPOIIECCOB B MPUPO/IE.

TenmoBble  MamuHbl.  [IpuHOMOBI  AEHCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi ’HEpPruv B TEIUIOBbIX MamuHax. KosdduuueHt mnose3noro
nevictBus TemwtoBoi mammHbL. [ukn KapHo m ero xoaddummeHT mojae3Horo
JENCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Llemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOThI: BBUIET
npoOku u3 OYTBUIKM TMOJ JCMCTBUEM CXKAaTOro BO3Jyxa, HarpeBanue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUs (BUIEOAEMOHCTpALUSA).

M3meHeHre BHYTPEHHEN SHEPruu (TEMIIepaTyphbl) TeIa Py TeIUIonepeaaye.

OnbIT N0 a1nabaTHOMY PACIIUPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, TBUTATENSI BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

N3mepenue yaenpbHOU TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kunenue. AOGCONIOTHAS U
OTHOCHUTEJIbHAA BJIAXHOCTh BO3ayxa. HacelmeHHbI map. YaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHHS OT JaBJICHUS.

TBépnoe Teno. Kpucrainuyeckue u amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiioB. Kuakue kpucramibl. CoBpeMmeHHble Marepuaibl. [lnaBienue u
KpUCTaJLIM3aius. Y aeiabHas TerioTa miasienus. Cyonumanus.

YpaBHeHuE TEII0BOro OanaHca.

TexHuyeckre yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TMOJYUYEHUSI COBPEMEHHBIX MaTEpPUalOB, B
TOM YHUCJI€ HAHOMATEepPUaOB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue npu noHWKEHHOM JIaBJIICHUU.

CriocoObl U3MEpEHHUs BIIAXKHOCTH.

HaOmnroienrie HarpeBaHus U IJIaBJICHUSI KPUCTANIMYECKOTO BEIlIeCTRA.

JleMoHCTpanust KpuCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopusle padomul

N3mepeHne OTHOCUTENBbHOM BIIa)KHOCTH BO3AYXa.

Paznen 4. DiaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa
DJIeKTpU3aLus Teil. DIEKTPUUECKH 3aps. [[Ba BU1a 3JIEKTPUYECKUX 3apsII0B.
[IpoBOHUKHM,  JHUDJIEKTPUKA W TOJYOPOBOJHUKU. 3aKOH  COXPAaHEHUSA
AIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil ainekTpuuecKkuil 3aps.
OnekTpuueckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnojid.  IIpuHuun



CyNEPHO3ULINU IJIEKTPUUECKUX MOJeH. JIMHUMM HanpssKEHHOCTH DJIEKTPUYECKOTO
OJIAL.

Pabota cun anekrpocratudeckoro nosis. [lorennuan. PazHocTh moTeHIMANOB.
[IpoBOAHMKM WM JHAJIEKTPUKMA B JJIEKTPOCTAaTHUECKOM moisie. [luanexrtpruueckas
IIPOHULIAEMOCTb.

OnekTpoéMkocTb. Konaencarop. DneKTpOEMKOCTh TUNIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHLKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckre yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHHE: DIJIEKTPOCKOII,
ANEKTPOMETP, DJIEKTPOCTATUYECKas 3allluTa, 3a3eMJIEHUE DJIJIEKTPONpPUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNNapar, CTPyHHBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IE€UCTBUS 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3JIEKTPU30BAHHBIX TEII.

DIIEKTPUUECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B JJIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTuyecKas 3amuTa.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTbh  DJIEKTPOEMKOCTH ILIOCKOrO0 KOHAEHCAaTOpa OT IUIOLIAIH
IIJIACTUH, PACCTOSTHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

N3mepenune 371eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKa.
Ncrounnku Toka. Cuna Toka. [1oCTOSIHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COINPOTUBIICHHE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, IapajlIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
IIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAasi CUJIa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHKA TOKAa.
3axoH Oma a1 ONHOM (3aMKHYTOM) 3yieKTpuueckoi uenu. KopoTrkoe 3ambikaHue.

OJIEKTpOHHAass  MPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAIIOB OT TEMIIEpaTypbl. CBEPXIPOBOAUMOCT.

DneKTpUYecKuid TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas u IIpUMECHast IPOBOJIMMOCTh
NoJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexo/a. [1onynpoBoHUKOBBIE TPUOOPBHI.

ONEeKTpUYECKHA TOK B PacTBOpax M  paciuiaBax  dJIEKTPOJIMTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUA. DIEKTPOIIN3.



DJIEKTpUUYECKA TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: amIepMeTp,
BOJIBTMETP, PEOCTAT, HCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIILHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BaKYYMHBIN THOJI,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN THOJ, TAThBAHUKA.

Jlemoncmpayuu

W3mepeHune CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MHPOBOAHUKOB OT JJIMHBI,
IJIOIIA/IH TIOTIEPEYHOI0 CEUYECHMS U MaTepuaa.

CMelaHHOE COEIMHEHNE ITPOBOIHUKOB.

[Ipsamoe wW3MepeHue SIEKTPOABMWXKYIIEW cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTh CONTPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBoui pa3psil ¥ MPOBOJAUMOCTD BO3/1yXa.

OOHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

N3ydeHne cMEenaHHOTIO COEIMHEHNS PE3UCTOPOB.

N3Mepenune 3JIeKTPOABHXKYIIEH CHIIbBI MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COITPOTUBIICHUS.

HaGnronenue snekrponusa.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce oCyIIecTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€M C KypCcaMu MaTE€MaTHKH,
OuoyoTNu, XUMHH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YUYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SBJICHWE, HAy4HbIM (akT, rumore3a, puznueckas BeTUYWHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pemieHue CHUCTEMbl ypaBHEHWH, JuHEWHas (QyHKIHS,
napabona, runep6oiia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABHKEHUE B KHBOW mpupojae, Auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTraHW3MOB (BUIBI TEIUIONEPENayuH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJIIPHAS MACCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEII, ’KUJKOCTEN U Ta30B,



DNIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJIMTUYECKAS  JMCCOLMALNSA,
rajibBaHHKA.

l'eocpaghus: BIaXXHOCTb BO3/lyXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJNb30BAHUEM MEXaHU3MOB,
Y4ET TpPEHHUS B TEXHUKE, MOJAIIWIIHUKH, HCIOJb30BAHWE 3aKOHA COXPAaHEHUs
UMITyJIbCca B TEXHUKE (pakeTra, BOAOMET M JApPYyIHE), JBUraTeilb BHYTPEHHEIO
CropaHus, napoas TypOuHa, ObITOBOI XOJOAUIbHUK, KOHAULIUOHEP, TEXHOJIOTUU
MOJIyYEHHUSI COBPEMEHHBIX MATEPHUAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE BJIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC puOOpBHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TaJIbBAHUKA.

11 KVIACC

Pa3znen 4. JaekTpoauHaMuKa

Tema 3. Mazcnummnoe noe. IneKmpomacHUmMHAA UHOYKYUS

[TocTtostHHBIE MarHUTHI. B3anmMoaeCcTBUE NOCTOSSHHBIX MArHUTOB. MarHuTHOE
nosne. Bektop marauTHOM MHAYKIMU. [[pyHIND Cyneprio3suiny MarHUTHBIX MOJIEH.
Jluann marHuTHOW WHAYKUMW. KapThHa JWHWKA MarHUTHOW WHIYKIUAHW TOJIS
MOCTOSIHHBIX MarHuTOB.

MarauTHoe 1ION€ TPOBOJHUKA C TOKOM. KapTuHa JMHUN WHIYKUUAH
MAarHUTHOTO TOJISI JJIMHHOTO MPSIMOrO0 MPOBOJHHUKA M 3aMKHYTOTO KOJBLIEBOIO
MPOBOJHMKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzanmoieiicTBue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HaIpaBlIeHUE. [[BUKEHHE 3apsIAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM mosie. Pabota cuter Jloperra.

SIBiieHWEe 2NEKTPOMAarHUTHOW MHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOMU
WHIYKIUU. OJIEKTPOJABIXKYILNAs Cujla WHAYKIMH. 3aKOH BJIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnektpudeckoe moje. OICKTPOABWKYINAS CHJIA HWHAYKUHU B
IIPOBOJIHUKE, IBHKYIIEMCS TTOCTYIIATENIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBJIEHME CaMOMHIAYKLUMH. OJIEKTPOJBIXKYIAs Cuia
CaMOUHIYKIIUH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: TMOCTOSHHBIC
MArHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIHU HJIEMEHTAPHBIX
YacTHI, UHYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM I1OJIEM.

JIvHUYM MHIYKUWHU MAarHATHOTO TOJIS.

B3aumopenictere 1ByX NPOBOJAHUKOB C TOKOM.

Cua Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIIEKTPOMAarHUTHON UHIYKLUH.

IIpaBuno Jlenua.

3aBUCUMOCTb JJIEKTPOJABHXKYIIEH CHJIBI MHIYKUUHA OT CKOPOCTH WU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne caMOUHIYKIIUH.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

N3ydyeHrne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUSA IOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIHH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJIHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepuon, vacrora, amrummryga u (aza KoseOaHUM.
[IpyXMHHBIN MasATHUK. MareMaTU4eCKUN MasTHUK. YpPaBHEHHE TNapMOHUYECKUX
konebanuii. [IpeBpaiienue sHeprun Npu rapMOHNYECKUX KOJIeOaHHIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOaHUS B
UJCIbHOM KOJIeOATeJIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
AJIEKTPOMarHuTHIMU KoJieOanusiMmu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJICATLHOM KO0JIeOATEIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaroumx KojeOaHusAx. BriHyXIeHHbIE MEXaHUUYECKUE
kosiebanus. Pezonanc. BoiHykAeHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHUSL.

[lepemennbli  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HaIpsKECHHUS.

Tpanchopmarop. IlponsBoacTBo, nmepegada M MOTpeOICHNUE AIEKTPUIECKON
DHEPrur. DKOJOTHYECKHE PUCKH IPU IIPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHME: DIIEKTPUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JIMHUY AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoiaeOaTeNbHON CUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTUYECKUI MASITHUK).



HaGnronenue 3atyxaroniux KojieOaHui.

HccnenoBanne CBOWCTB BBIHYKICHHBIX KOJIEOAHUI.

HaGnronenue pesonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuiiorpaMMbl (3aBUCHMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu 1OCHENOBATENIBHOM COEAMHEHUM PE3UCTOpPA, KATyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Monenb TMHUM 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MajbIX KosieOaHUIl Tpy3a HA HUTH OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnenoBanne nepeMeHHOT0O TOKA B LEIMHU U3 MOCIEA0BATEIbHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLIE 6OJIHbL

MexaHnueckue BOJHBI, yCiOBUsL pacnpocTtpaHeHus. llepuoa. CkopocThb
pacrnpocTpaHeHuss W JJuMHA BOJIHBL [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HUuTtepdpepeHius u niuPppakuus MEXaHU4eCKUX BOJIH.

3Byk. CkopocTtb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B sanexkrpomarautHoi BoaHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MpEIOMIICHUE, MOJIsSpU3aluus, AUPpaKIus,
uHTeppepenius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 351€KTPOMarHUTHBIX BOJIH. [IpuMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeaeBUAEHU. Paguookanys.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEBI.

TexHruecKue YCTPOHMCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMAarHOCTHKAa B TEXHHKE W MEAMIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Llemoncmpayuu

OOpa3oBaHue U paclpoCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmroieecs Te€10 Kak MCTOYHHK 3BYKa.

Habnronenue orpaxeHus: U NpesoMIICHUS] MEXAHUYECKUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

HabGntonenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJOM U
4acTOTON KoneOaHuH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUeE, IPEIIOMIICHHE,
noJsispu3anus, tudpakius, nHTepepeHIus.

Tema 3. Onmuxka

['eomeTpuueckas ontuka. I[IpsaMoIMHEWHOE pacHpOCTPaHEHUE CBETA B
OZHOPOIHOM cpene. JIyd cBera. TOUECUHBINM UCTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI oTpaxkeHus cBera. [locTpoeHne n3o0pakeHuil B
IUIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3aKOHbBI MIPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroyl IOJHOIO
BHYTPEHHETO OTPAXKECHHUSI.

Hucnepcus ceera. CioxHbIN cocTtaB Oenoro cBeta. [IBer.

Cobupatoniue 1 paccenBarolue JUH3bL. ToHKas auH3a. DOKyCHOE pacCTOsIHUE
U ONTHYECKas Cuiia TOHKOW JuH3bI. [locTpoenune n3odpaxkeHuit B COOMPAIOIINX U
paccenBaromnx JuH3ax. Dopmyna TOHKOU JIMH3BI. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON OTITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
VYcaoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpeHIIMOHHOU
KapTHUHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpPONUCTBA U MPAKTHUUECKOE MPUMEHEHHE: OYKH, JIyna,
(doToamnmapaT, NPOEKIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pacCHpOCTPAHEHUE, OTPAKEHUE M MPEJIIOMIICHUE CBETA.
OnTuueckue npudOpkI.

[TosntHOE BHYyTpeHHEE OTpakeHre. Mozellb CBETOBOJA.

HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpocKomna, TEJIECKOIa.

HaGmronenne natepdepeHinm crera.

HaOGmronenue nudpakiuu cBera.

Habnronenue aucnepcuu ceera.

[TonyueHue ciekTpa ¢ MOMOUIBIO IPHU3MBI.

[Tonydyenue cnexTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIETKH.

HabGnronenue noiasipu3anuu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusle padonul

W3mepeHnue nokazaresis npeaoMiIeHUs CTEKIIa.



HccnenoBanue cBONCTB N300pakKeHUI B JTMH3AX.
Hab6mronenune nucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeIUAJIBLHONM TEOPUH OTHOCUTEIBHOCTH

' paHMIIBI IPUMEHUMOCTH KJIACCHYECKOM MeXaHUKU. [locTynaTel criennaibHOM
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTH MOJYJIA CKOPOCTH CBETa B BAaKyyMe,
IIPUHIMI OTHOCUTENBHOCTHA DWHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJICHHUE BPEMEHU M COKpAILECHUE
JUTUHBI.

OHEeprusi U UMITYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PESTUBUCTCKON YaCTHULIBI. JHEPTHs
IIOKOSI.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmuvt K6aHMOBOU ONMUKU

®oronsl. ®opmyna [Inanka cBsizu 3Heprur GOTOHA C €r0 YaCTOTON. DHEprus
Y UMITYJIbC (POTOHA.

OTtkpeiTe u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3akOHBI
dotorddexra. YpaBuenue DunmteitHa st dhoTodpdexra. «KpacHas rpanuiiar
dboTodrddexra.

Jasnenue cBera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

Texnuueckne yCTpONCTBA U MPAKTHUECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboTogaTUMK, coiHEUHas OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®otor(PpdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHET0O (hoTodddekTa.

Ceeroguo.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pesepdopaa mo paccesHuio o -4acTHII.
[ImanerapHas mognens aroma. llocrynater bopa. M3nydyenue u morsiomieHue
(GbOTOHOB TpU Tepexojie aToMa C OJHOTO YPOBHS JHEPrUU Ha Jpyroi. Bumbl
criekTpoB. CIIEKTp YPOBHEW dHEPrUU aTOMa BOJOPOIA.

BounnoBeie cBoiicTBa yactull. Bosnsl ne bpoitns. KopryckynsipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHuyeckre yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu



Mopens onsita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGnronenue inHeyaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

Habnronenue nuHeityaToro cnekTpa.

Tema 3. Amommnoe aopo

OKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CJOKHOCTh CTpPOeHUS dAnpa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdop/a 1o onpeeaeHuIo cocTaBa paJuoakTUBHOIO
minydennsi.  CBoiictBa  ambda-, Oera-, TamMMa-u3NydeHus.  BriusHue
PaaMOaKTUBHOCTU HA KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. Hykmonnas monens siapa IeiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M30Tormnsl.

Anba-pacnan. DNEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. I'amma-
U3JIy4eHue. 3aKOH PaJuOaKTUBHOIO pacIaja.

OHeprus CBA3M HYKJIOHOB B siipe. Snepubie cuibl. Jledekt Maccol spa.

SAnepnsble peakuuu. [lenenue u cuHTe3 sAaep.

Anepnsiii peaktop. Tepmosinepusiii cuHTe3. [IpoGremMbl U TMEPCHEKTUBbI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI SIACPHON SJHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE NO3UTPOHA.

MeTo1p1 Ha0JIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHIaMeHTaabHble B3auMOJeHCTBUA. EAMHCTBO pu3nueckoil KapTUHBI MUpA.

TexHU4ecKue yCTpOMCTBA U IIPAKTUYECKOE MPUMEHEHUE: JO3UMETpP, KaMepa
Bunbcona, simepHblil peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOLINX YaCTHULL.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

HccnenoBanue TpeKoB YacTUIl (110 TOTOBBIM (OoTOrpadusim).

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Otansl pa3BuTHS acTpoHoMuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3gnoro nHeba. Co3Be3amsi, sipKkue 3BE3IBI, TUIAHETHI, WX BHIUMOC
JBUYKEHUE.

ConneuHas cucreMa.

Connue. ConHeunass akTUBHOCTh. Mcrounuk sHeprun ConHua u 3BE3A.
3BE3BI, MX OCHOBHBIC XAPAKTEPUCTUKHU. JlMmarpaMma «CIEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE31bl TJABHOM IIOCIIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTbY» Ul 3BE37 IVIABHOW IIOCJIENOBATEIBHOCTH. BHyTpeHHEe CTpoeHue



3BE31. COBpEMEHHBIC NMPEACTABICHUSI O MPOUCXO0XKACHUU U 3Boitonuu CosHIa u
3BE3/1. DTallbl )KU3HU 3BE3].

Muieunsiii I[lyTe — Hama T'anmaktuka. Ilonmoxenune m aBuxkeHue CoiHIA B
INanaxtuke. Tunel ranaktuk. Paguoranaktuku u xkBazapsl. YEpHbIE ABIPBI B sApax
rajJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06a. Paz0eranue ranakTuk.
Teopus bonporo B3psiBa. PenkToBO€E U3iyyeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C WCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPeIeNIeHUs MOJOXKEHUsI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBbIE c03Be31us1 CEeBEpHOro MoJylapus U ipKue 3BE3/bI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O0o0maroiiee NOBTOPEHUE

Ponp Qusukn u acTpoHOMHM B OKOHOMHYECKOHW, TEXHOJOTHYECKOM,
COIIMAJIbHON M 3TUYECKOM cepax AesITeIbHOCTH YeTIOBEKA, POJIb U MECTO (PU3UKH U
aACTPOHOMHH B COBPEMEHHOW HAYyYHOH KapTHHE MHpPA, poJib (U3UUYECKON TEOpUU B
(dbopMHpOBaHUU MPEICTABICHUN 0 (PU3NUECKON KapTUHE MHUpaA, MECTO (PU3NUYECKOMN
KapTUHBI MHpPa B OOIIEM psly COBPEMEHHBIX  €CTECTBEHHO-HAay4YHBIX
MIPEJICTABJICHUH O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMu MaTE€MaTHKH,
Ouoy0TNN, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAYyYHOTO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (punyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOJIEHHUE, SKCIIEPUMEHT, MOJISJIUPOBaHKE, MOJIEb, U3MEPECHUE.

Mamemamuka: pemIEeHHE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKLUHMH HAa OCH KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIMH, MPU3HAKK MOJ00US TPEYroJbHUKOB,
OTpeIeNICHHE TUIOMIAU TIIOCKUX Uryp u o0bEMa Tell.

buonoeus: »>nekTpuueckue SBICHUS B JKHBOW MPUPOJE, KOJIeOaTEIbHBIC
JBUXEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJIICHUS B )KUBOM MPUPOJE, NEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAINIMUECKAS] CTPYKTYpa TBEPIBIX
TEeJ, MEXaHU3Mbl 00Pa30BAHUS KPUCTAIIIMYECKOM PEIIETKY, CIIEKTPaIbHbIN aHATU3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3JIEKH MarHUTHBIX Py,
dboTochEMKa 3eMHOM ITOBEPXHOCTH, MPEJCKA3aHHUE 3eMIICTPSICCHUI.

Texnonocus: JNWUHUM DIEKTPONEpeNay, TIECHEPATOP NEPEMEHHOIO0 TOKa,
AJIEKTPOJIBUTATENb, WHAYKIMOHHASA I€Yb, Pagap, pPaaUuONPUEMHHUK, TEIEBU30D,
anteHHa, tenedoH, CBYU-meub, MPOEKIIMOHHBIN amnmapar, BOJIOKOHHAs OITHKA,
CoJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mnpenmera «®Pu3nMkay HA YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECICUHUTH JOCTHXKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yabTaThl OCBOCHMS yueOHOro npeamera «Dusukay A0HKHBI
OTpaXkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMUXCS PYKOBOICTBOBATHCS
chOpMHUPOBAHHOW BHYTPECHHEHW TMO3WUIUEH JMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAIlUM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IPOILECCE pEAIM3alUN OCHOBHBIX HANPABICHUUN
BOCIUTATEJIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3HUIIMKM O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATULUOHHBIX  OOIIEYETOBEYECKMX T'YMAaHUCTUUYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIECSTEIBHOCTh B MHTEpPECAX TPax)TAHCKOIO
o0111ecTBa, y4acTBOBaTh B CAMOYIIpaBICHUU B 00pa30BaTeIbHON OpraHu3allnu;

YMEHHE B3aMMOJIEIICTBOBATH C COLIMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU JESATEIBHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTHh POCCUNCKON Ipak TaHCKOW UIACHTUYHOCTH, TAaTPHUOTH3MA,

LEHHOCTHOE OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W TMPUHUMATh OCO3HAHHBIC pELICHUS,
OPUEHTHUPYACh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJa B IOCTPOSHUE YCTOWIMBOTO OYIyIIETo;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHHUE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucylero (pU3n4eckoil HayKe;

S) TPyA0BOr0 BOCIIUTAHMSA



MHTEPEC K pa3IMYHbIM cdepam npodhecCHOHANbHOW JEATEIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PM3UKON M TEXHUKOW, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyuiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHMUIO U CaMOOOPA30BaHUIO B 00JIaCTH
(bU3UKY Ha TPOTSHKEHUU BCEU JKU3HU,

6) 3K0JI0rH4eCKOro BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh HIKOJIOIMUECKON KYJIbTYPhl, OCO3HaHHE TIJI00aJIbHOTO
XapakTepa SIKOJOTUYECKUX TPOoOIeMm;

IUIAHUPOBAHUE U OCYIIECTBJIECHUE JEUCTBUU B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHUSA LEeJIel yCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIMpeHUe OmbITa JEATEIBHOCTH HKOJOTMYECKONW HalmpaBJIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH 10 (U3HKE;

7) HUEHHOCTH HAYYHOI'0 MTO3HAHHUS:

c(OpMHUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3HUECKON HAYKH;

OCO3HaHUE LEHHOCTUM HAYYHOW JAESATENBHOCTH, TOTOBHOCTH B IPOLECCE
U3y4YeHUs! (PUBUKHU OCYIIECTBIISITH MPOSKTHYIO U UCCIEOBATENbCKYIO IS TEIIbHOCTD
WHMBUAYaJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUSA
ba3oBble Jiornvyeckue aeicTBUA:
CaMOCTOSITeNIbHO  (popMyMpoBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENU JCATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUH HX
JIOCTIDKCHHUS,
BBISIBIISITh ~ 3aKOHOMEPHOCTH M INPOTHUBOPEYUS B  pacCMaTpPUBAEMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4E€TOM aHajIu3a MMEIOUIUXCS
MaTepUaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIAM, OIIEHUBATh PUCKU MOCJEACTBUIN AEATCIBHOCTH,
KOOPJAMHUPOBATH U BHITIOJIHATE PA0OTY B YCIOBUSX PEAIbHOTO, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIILICHHE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.
ba3oBble ucciaenoBarTeabCKHue J1eCTBHSA:
BJIaJICTh HAY4YHON TEPMHUHOJIOTHEH, KIIIOYEBBIMU MOHATHUSMH M METOIAMHU
(bu3nuecKol HayKu;



BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATENBCKONW U MPOCKTHON ACSITENbHOCTH
B 00nact (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TMOUCKY
METOJIOB peuieHus 3a/ay (PU3UUYECKOTO COJEpkKaHUsl, TPUMEHEHUIO Pa3IUYHBIX
METOJIOB TIO3HAHUS;

BJIAQJeTh BHUAAMU JICATEIBHOCTH 1O TOJXYYCHHIO HOBOTO 3HAHHUS, €ro
UHTEpIIPEeTalliY, MPeoO0pa30OBaHUI0 W MPHUMEHEHHUIO B Pa3iIMYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPH CO3/IaHUH YYCOHBIX MPOEKTOB B 00J1acTU (DU3UKH;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3Y €€ pelIeHus, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUM, 3a7]aBaTh MapaMEeTPbl U KPUTEPHUU PEILICHUS;

aHAJIM3UPOBAaTh IOJYYEHHbIE B XOJE pEUIeHWs 3aJauyd pe3yJIbTaThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OopMyJIMpoBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEbHON
JeSITeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

yMETh TMEPEHOCUTh 3HaHUA 10 (u3MKe B MPaKTUYECKYyI0 00JacTh
KU3HEACSITEIbHOCTH;

yMETh HHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE UJICH, PEAJIaraTh OPUTHHAIBHBIC TIOAXOAbI M PEIICHNUS;

CTaBUTh MPOOJIEMbI U 3a7a4H, JOIMYyCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pabora ¢ undpopmaunmeii:

BJIa/ICTh HABBIKAMH TMOJIY4YeHUS WHPOPMAIMU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATH MOWCK, AaHAJM3,
CUCTEMATHU3alMI0 U HHTEpHIpeTaluio MHOOPMALMU Pa3IUYHBIX BUAOB U (OpM
IpEeCTaBICHNUS;

OILICHUBATh JOCTOBEPHOCTHh HH(POPMAIINH;

UCTIONB30BaTh  CpeACcTBa  MHQPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPTaHU3AIMOHHBIX
3aJ1a4 ¢ cOOII0eHEM TPeOOBAHUN SPTOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepekeHrs, MPaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e301aCHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOTO COAEpKaHUA B Pa3IUMYHBIX (opMarax c
y4€TOoM HazHaueHHsI HHPOPMAIIUHU U LIEJICBOW ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
(dopMy npeacTaBICHUS U BU3yaTU3alUu.

KoMMmyHHKAaTHBHBIE YHHBeEPcadbHbIEe YueOHbIe 1eliCTBUSA:
OCYIIECTBIISTH OOIIEHUE HAa yPOKax (PU3UKHU U BO BHE-YPOUHOU JIEATEITbHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM  KOH(IUKTHBIX CHTyallMd ®  CMsTr4aTh
KOH(JIMKTHI;



pPa3sBEPHYTO M JIOTMYHO MU3JIaraTb CBOK0 TOYKY 3PEHHSI C HCIOJIB30BAHUEM
A3BIKOBBIX CPEICTB;

IIOHUMATh U KCIIOJIB30BaTh IPEUMYILECTBA KOMAaHIHOW U WHIUBUAYAIBHOU
paboThI;

BBIOMpATh TEMATHKy M METOJAbl COBMECTHBIX JIEUCTBUI C y4E€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KAXKJIOI0 YJI€HA KOJIJIEKTUBA;

IIPUHUMATh  LEJIM  COBMECTHOM  JCATEIBHOCTH, OpPraHU30BBIBATH W
KOOPAMHUPOBATh JEUCTBUA II0 €€ INOCTHKEHMIO: COCTABIIATH IUIAH JIEWCTBUH,
pacnpenensiatb pojad € y4€TOM MHEHHMH YYaCTHMKOB, OOCYXKIaTh pEe3yJIbTaThl
COBMECTHO pabOTBHI;

OLIEHHBATh KaY€CTBO CBOETO BKJIaJa U KaXJ0r0 YYaCTHUKA KOMaH/Ibl B OOIINHA
pe3yJsbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[pe/ylaraTb HOBBIE IIPOCKTHI, OLIEHMBATh HUIAEU C IIO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLICCTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HHUIIUATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIE NeicCTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYIIECTBIISITh MMO3HABATEIBHYIO ACATENBHOCTh B 00JACTH
GU3UKM W aCTPOHOMHH, BBISIBISATH MNPOOJIEMBI, CTaBUTh W (POpMyIupoBaTh
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOSTENIFHO COCTAaBJISTh IUIAH PEMICHUS PAcCUYETHBIX M KAadeCTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS MPAKTHYECKOU paboThl ¢ YYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTESHUIH;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacmMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHIA;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha cels
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMU B 00JacTH
(U3HUKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJIEeKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsiM, BHOCUTb KOPPEKTUBBI B JICSITEIBHOCTD,
OIICHUBAaTh COOTBETCTBHE PE3YyJIbTATOB IIEIISIM;

BIAJCTh HABBIKAMHM  IIO3HABATEILHONH  pedeKCHMM KaK  OCO3HAHUS
COBEPIIACMBIX JICUCTBUH ¥ MBICIUTEIBHBIX IIPOIECCOB, WX PE3yJIbTaTOB U
OCHOBaHUI;

UCIIOJIb30BaTh NMPUEMBI peIICKCUM JJISI OIICHKH CUTYyalllud, BRIOOpA BEPHOTO
pelieHus;



yMETh OLIEHUBAaTh PHUCKM W CBOEBPEMEHHO NPUHHUMATH PEIICHUS IO UX
CHIDKEHUIO;

NpUHUMATh MOTHBBI M apryMEHTBl JPYIMX I[pH aHaju3e pe3yJbTaToB
JeSITebHOCTH;

NPUHUMATH ceOsl, MOHMUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA;

OPUHAMATh MOTHBBI M apTryMEHTHl JPYrHMX TpU aHalu3e pe3yJbTaToB
NeSITeNIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO IPYIUX HA OLIHMOKH.

B mporiecce qocTrKeHUS TMYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOTPaAMMBI TIO
¢usuke JUIE  ypoOBHS CpedHero oomero o0pa3oBaHHS |y  OOyYaromIMXcCs
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIH UHTEJUICKT, Ipeanoararoum
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUs, BKIFOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOLIMOHATILHOE
COCTOSIHME, BUACTh HAIPABICHUS Pa3BUTHsI COOCTBEHHOW AMOIIMOHAIBHON cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMs, BKJIIOYAIOLIEIO CAMOKOHTPOJb, YMEHHE MPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHE, CIIOCOOHOCTh aJalTHPOBATHCS K
HMOIIMOHAIBHBIM H3MEHEHHSM U MPOSBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMHY, BKIIOYAIOUICH CTPEMIICHHE K TOCTIKEHUIO e U
yCIexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE [EUCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMITATUH, BKIIOYAONIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATb €r0 NpPH OCYIIECTBICHUH OOMICHHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOLIUX CIIOCOOHOCTh BBICTPAUBATh OTHOILIECHUS
C IPYTUMH JItOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATHI

K koniry o6yuenust B 10 kiaacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKON JEATEIIBHOCTH JIFOIEH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS U3YYCHHBIX (U3UYECKUX MOJENCH:
MaTepualibHas TOYKa, MHEpLUAIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPAOE TEO,
WJICAJIBHBIN T'a3, MOJEIIM CTPOCHHUS ra30B, KUIAKOCTEM U TBEPABIX TEJl, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MpU pelIeHUH PU3NYECKUX 3a]1ay;

pacno3HaBath GU3UYECKHUE SIBIICHUS (TIPOLIECChI) U OOBSACHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKECHHE,
CBOOOJHOE TIaJICHUE TEJ, IBM)KCHHUE MO OKPY>KHOCTH, MHEPIHS, B3aUMOJICHCTBUC
ten, auddy3us, OpOyHOBCKOE NBUKEHUE, CTPOCHUE KHUIKOCTEH M TBEPABIX TeEl,
U3MEHEeHHEe O0BbEMa TeJl MPU HarpeBaHUU (OXJIAKJIICHHH), TEIUIOBOE PaBHOBECHE,
UCTIapeHne, KOHJECHCALMS, IUIABJICHHUE, KPUCTAJIM3alus, KUIICHUE, BJIAXKHOCTb
BO3/lyXd, MOBBIIICHUE NABJIICHUSA ra3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBSI3b MEXJy MapaMeTpaMu COCTOSIHHS ra3a B H3O0IPOLIECCAX, AJICKTPU3AU TEll,
B3aUMO/ICHCTBUE 3aPsiJI0B;

ONUCHIBATh MEXAaHUYECKOE JBUKEHUE, HCIOJIb3ysl (PU3MUeCKHe BEITUYUHBI:
KOOpJWHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMITYJIbC Te€JIa, KUHETUYECKAsi SHEPTHs, MOTCHIUAIbHAS SHEPIUsi, MEXaHUYECKas
paboTta, MexaHWYECKas MOIIHOCTh;, IIPH OINHWCAHUHM MPABUIBHO TPAKTOBATH
(UBUYECKUI CMBICT KCIHOJIB3YEMbIX BEJIUYWH, WX OOO3HAYECHHUS W EIUHHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIUYMHY C JAPYTUMU
BEJIMYUHAMU;

OIUCBHIBATh M3YYECHHBIC TEIUIOBBIC CBOMCTBA TEJI W TEIUIOBBIC SIBJICHUS,
UCIIONB3YsS (U3WUYECKUE BEIMYMHBI: JaBJICHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAsT YHEPIrUsl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEAHECKBAApATUUHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHsISI JHEprus, padora rasa,
KOA((PHUIMEHT TMONE3HOTO JCWCTBUS TEIUIOBOTO JBHUTATENS; TPH ONMUCAHUU
NPaBWJIBHO TPaKTOBaTh (DU3UYCCKUH CMBICT HCIOJB3yEeMbIX BEIMYHMH, WX
0003HAYEHUs W CAWHHIBI, HAXOAUTh (QOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(bUBUYECKYIO BETUYUHY C IPYTUMU BEJIMUYUHAM;

ONKMCHIBATh U3YUYEHHBIEC MIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
SIBJIICHUS (TIPOLIECCHI), UCTIONB3Ysl (DU3NUSCKUE BEIUUUHBI: DJICKTPUUYCCKUMA 3apsij,
AJIEKTPUYECKOE T0JI€, HAMPSKEHHOCTD IMOJIsI, MOTEHIUAJ, PAa3HOCTh MOTECHIIUAJIOB;
NPy OINHCAHWHM TIPABWIBHO TPAKTOBAaTh (DU3UYECKHH CMBICT HCIIOJIb3YEMbIX
BEJIMUMH, UX OOO3HAUEHUS] W EJUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOLINE
JTAHHYIO0 (PU3UYECKYIO0 BEJIUYMHY C IPYTUMU BEJIMUYNHAMU;

aHAJIM3UPOBATh (PU3UYCCKHE MPOLECCHl U SBJICHUS, HUCIOIB3YS (PU3HYECKUEC
3aKOHBI ¥ NPUHUMIBL: 3aKOH BceMUpHOTo TsaroreHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWUYECKOM DSHEPruHu, 3aKOH COXPAHEHUS UMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CUJI, TMPUHIUII PABHOINPABUA HWHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOECHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEHEH KMHETUYECKOW SHEPTUHU TEIJIOBOTO JIBUKEHUSI MOJIEKYJI C
a0COJIFOTHOM TeMIepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
BJIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, mpu 3TOM pasndyarh CIOBECHYIO
GbopMyIIMPOBKY 3aKOHa, €0 MAaTeMaTUYECKOE BBIPAKEHHE M YCIIOBHS (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



O0OBSICHSATH OCHOBHBIE MPUHITUIIBI ICUCTBUSI MAIIUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyarh YCIOBHS X O€30MaCHOTO MCIOJIb30BAHUS B MOBCEIHEBHON
KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUN WU
MPOIIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmyrpoBaTh podiaeMy/3anady v TUIOTE3y y9eOHOTO IKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUs, MPOBOAUTD OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIC MU3MEPEHUS (PU3NUECKUX BEJIUYUH, MPU
TOM BBIOMpPAaTh ONTUMAJBHBIA CIOCOO M3MEPEHUS! U HUCIOJIb30BaTh W3BECTHbHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh  3aBUCUMOCTH  MEXKAY  (PU3NYECKHMMH  BEJIMYMHAMH  C
UCIIOJb30BAaHUEM IIPSAMBIX HU3MEPEHUI, MPHU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(bUKCUPOBATh PE3YJbTATHI MOJTYUYEHHONU 3aBUCUMOCTH (PM3UYECKUX BEJIMUUH B BUJIE
Ta0MIl U TPaQUKOB, JACIIaTh BHIBOJBI 11O Pe3yJIbTaTaM UCCIICIOBAHMSI;

coOmro/1aTh mpaBmiia 6€30MacHOr0 TPyJa MPU MPOBEJICHUU HMCCIETOBAaHUN B
paMKax y4eOHOro »JKCIEpUMEHTa, Y4YeOHO-UCCIIEeNOBATEILCKOW U IMPOECKTHOU
JEATEIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
000pyaOBaHUS,

pemath pacu€THBIC 3a7a4d C SIBHO 3aJaHHON (U3WYECKOW MOJEIbIO,
UCTOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOMMBbIE JJIsI €€ pEelIeHUs, MPOBOJUTH Pacy€Thl U OIICHUBATH PEaTbHOCTH
MOJIYYE€HHOI0 3HaYeHUsI (PU3NUECKON BEIIMUUHBIL;

pemaTh Ka4eCTBEHHBIE 3a/1a4M: BbICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUNUBYIO
LEMOYKY PACCYXKJIECHHM C OMOpONM Ha HM3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnuecKue sIBJICHUS;

WCII0JIb30BaTh MPHU PELIEHUH YU€OHBIX 33/1a4 COBPEMEHHbIE HMH(POPMAIIMOHHBIE
TEXHOJIOTUU [IJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U TPEACTaBICHUS
y4eOHOW ¥ HAy4YHO-TIOMYJISPHOW WHGOPMAIMK, TOJMYYEHHOW W3 Pa3IMYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyIo HH(pOpMaIuio;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, O0BICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUI;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B TIOBCETHEBHOM KU3HU TS
oOecrieueHrss 0€30MAaCHOCTH TpH OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsi COXPAHEHUS 370POBbsl U COOJIOJICHUSI HOPM JKOJIOTHYECKOTO
MIOBEJICHUS B OKPYKAIOLIEH Cpee;



paboTaTh B TpYyMNNE C BBIIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBATh PadOTy TPYIIBI, PAlMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JICSTEIBHOCTh B HECTAHAAPTHBIX CUTYallMSX, aJ€KBATHO OLICHUBATh
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.

K koniry o6yuenus B 11 kiaacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B IPAKTUYECKOU NEATENBHOCTH JIIOAEH, LEIOCTHOCTh U €IUHCTBO
(u3HUECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIETeH:
TOYEYHBIN AJIEKTPUYECKUM 3apsifl, JIyd CBETA, TOYCUHBIA UCTOYHHUK CBETA, SJCPHAS
MOJIeJIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTO sijipa MpHU peuieHUuU (PU3NYECKUX
3az1adg;

pacro3HaBaTh (pU3MYECKUE SIBICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB JJIEKTPOJIMHAMHUKN M KBAHTOBOW (DM3UKU: AJIEKTPUUECKasi MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUSI TOKA, B3aUMOJCHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBUE MArHUTHOTO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIXKYIIUUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUsl U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpOCTpaHEHUE CBETa, OTPAXKEHUE, MPEIOMIIECHUE,
uHTeppepeHus, audpakuuss W TOJMApU3ANMs CBETa, JHCIEPCHUS CBETa,
dboToanekTpudeckuit 3phext (poTodrddhexT), CBeTOBOE JAaBICHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAas W MCKYCCTBEHHas

PaIrOaKTUBHOCTb;
ONUCHIBATh M3YUYCHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTb  PAa3JIMYHBIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBJICHUS (TPOLECCHI), UCHONB3Yyd (U3UUYECKUE BEIMYMHBI:
ANEKTPUUECKUH 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HANpPsDKEHHE, JJIEKTPUUYECKOe
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUHUAIOB, 3JEKTPOJABIKYLIAsl CUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO mojs, cwia Awmmepa, cuia JlopeHna, MHIyKTHBHOCTb
KATYILLIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsJl U CHiIa ToKa B IIpolecce
rapMOHUYECKHX JJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsHUE U
OTTHYECKasl CHWJIA JIMH3BI, TIPH OMHCAHWUU TPABWIBHO TPAKTOBATh (DU3UUCCKUN
CMBICII HCIIOJB3YEMBIX BEIIMYMH, WX OOO3HAYEHUS W EIUHUIIBI, YKa3bIBaTh
(bopMyJIbl, CBSA3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUYMHY C IPYTUMH BETUUHMHAMMY;

ONKCHIBATh H3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HUCIOJIb3Ys
(bU3UYECKHE BEIUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTHs U UMIYJLC (POTOHA, MIEPUOJI TIOTypaciaia, SHEPTHs CBI3U



aTOMHBIX SI7IEp, MpPH ONUCAaHUM TPABUIBHO TPAKTOBaTh (UINYECKUN CMBICIT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWsS W €IMWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIOIIME JIAaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIWYUHAMHU,
BBIYKCIIATH 3HAUCHHE (PU3NUECKON BETMUUHBI,

aHAJIM3UPOBATh (PU3NYECKHUE TMPOLIECCHl W SIBJICHUS, UCIOJIBb3Ys (PU3NYECKHE
3aKOHBI U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIIBHOIO U MAPaUIEIbHOIO
COCIMHEHUs MNPOBOJHUKOB, 3aKOH Jkoyns—JleHma, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWNHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJOMIIEHUS CBETa, ypaBHeHHe OWHIITeHHa Uit GpoTodddexra,
3aKOH COXPAHEHMSI DHEPruH, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH COXpPaHEHUs
IIEKTPUYECKOTO 3apsAJ]ia, 3aKOH COXPAHEHHMS MACCOBOIO YMCIIA, MOCTynaTsl bopa,
3aKOH paJMOAaKTUBHOI'O pacnaja, Mpu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTeMaTUYECKO€ BBIPAKEHHE M YCJIOBHUS (TpaHHULbI, 0O0JacTH)
MPUMEHUMOCTH;

ONpEJENATh HAlIPAaBJIECHUE BEKTOPAa MHAYKIIMM MAarHUTHOIO MOJISl IPOBOJIHMKA
C TOKOM, cuJibl AmIiepa u cuiibl JlopeHua;

CTPOUTh W ONKCHIBATh M300paKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBINIOJIHATD JKCIEPUMEHThl MO HCCIEAOBAHUIO (PU3MYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX HM3MEPEHUM: IMPU 3TOM
dbopmyIMpoBaTh MpodIeMy/3a/1ady U THIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOMPaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pyA0BaHUs, MPOBOJAUTDH OMBIT U POPMYIHPOBATH
BBIBO/IbI;

OCYIIECTBISATH MPSIMBbIC U KOCBEHHBIC M3MEPEHUST (PU3HUECKUX BEITUYHMH, ITPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaThb HU3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeI0BATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCTIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUN: MpPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIbTAaThl
MOJTyYEHHOW 3aBUCHUMOCTH (M3UYECKUX BEJIWYMH B BHUAE TaOIUIl U TpaduKOB,
JieJaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIIEA0BaHUS,

coOmro/1aTh MpaBuiia 0€30MacHOr0 TPyJa MpU MPOBEICHUU HMCCIEIOBAaHUMN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4YeOHO-UCCIIENOBATEIbCKOW U MPOEKTHOU
NEeSATENbHOCTH C MCHOJB30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M JIaDOPAaTOPHOIO
000pya0OBaHuU4,

pemarh pacuéTHbIE 3a7aydl C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIO,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUYECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXoUMbIE NIl €€ PEIICHHs, TPOBOJUTh PACUYEThl M OLEHUBATH PEATBHOCTH
HOJIy4YE€HHOT0 3HaueHUs (PU3UYECKOI BEIMUNHBDI;



pelIaTh KaYeCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUYECKH HETPOTUBOPEUUBYIO
LENOYKY PACCYXKIEHUI C OINOpPOM HA M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznyeckue sBICHUS;

UCIIOJIb30BATh IIPH PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMALIMOHHbIE
TE€XHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIMM U MPEICTABICHUS
y4eOHOW W Hay4HO-TIOMYJIAPHOW WH(GOpPMAIMK, TONYYCHHON W3 Ppa3TUYHbBIX
UCTOYHHUKOB, KPUTUYECKU aHAJIU3UPOBATH MOJIy4aeMyt0 HHPOPMAIHUIO;

OOBSCHATh MNPUHLMIBI JEHCTBUS MAIUMH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBHUS UX 0€30MacHOr0 MCIOJIb30BaHUS B IMOBCEIHEBHOU
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOLECCOB OKPY)KAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUIL;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B TIOBCEAHEBHOM KU3HU JIJIs
oOecrieyeHuss 0€30MAaCHOCTU NpH OOpallleHHH € MNpUOOpaMu M TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIrO
IIOBEJCHUS B OKPYIKAIOLLEH CPEAE;

paboTarb B TpyINIe C BBIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATh padOTy TPYyNIbl, PaLUOHAIBHO paACHpEAesiATh OO0S3aHHOCTU U
IUTAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYALMsIX, aIEKBATHO OLICHUBATH
BKJIaJ] K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHHUE pPacCMaTpUBaeMON IPOOIIEMBI.
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IHOYPOYHOE INTAHUPOBAHMUE

10 KVIACC
Ne
wn Tema ypoka

®dusuka — Hayka o npupoje. Hayunsie
METO/BbI TO3HAHMS OKPYKAIOIIEr0 MHUpA.
Pounb u MmecTo ¢usuku B popMUpOBaHUU
COBPMEHHOI HAYyYHOI KapTUHBI MHUpPA, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.
MexaHnueckoe JBHXXCHUC. OTHOCHUTENBLHOCTD
MEXaHHUYCCKOI'O ABUKCHU. HepeMemeHHe.
HaxoxeHne nepemenieHus 4epes
KOOPJIMHATHI.

PaBHOMEpHOE IPSIMOIIMHEMHOE JBUKEHUE

['paduueckoe npecTaBIeHre paBHOMEPHOTO
JIBUKECHUS

OTHOCHTEIBHOCTD ABH)KEHUS.

Pemenne 3a1a4 Ha OTHOCUTEIBHOCTD
JBUKCHUS

PaBHOYCKOpEHHOE NPSAMOJIMHENHOE
JBUKECHHE. Y CKOpEHUE.. Y paBHEHUS
PaBHOYCKOPEHHOTO IBUKCHMUS.

Pemenue 3amau Ha PaBHOYCKOPCHHOC
JBHXXCHHUC

Koan4yecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
nu@poBbIe
o0pa3oBaTte/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c3620

bubmuoteka [{OK,
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bubmuorexa [JOK
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11

12

13

14

15
16

17

18

19

20

21

Pemenue rpaduyeckux 3aaay Ha
PaBHOYCKOPEHHOE JBH)KEHHUE

Pemenrne koMOMHUPOBAHHBIX 3a/1a49 Ha
MPSIMOJIMHEHOE ABIKEHUE

CBobOosiHOE MajieHne. Y CKOpeHne
CBOOOJHOIO NMaJACHUS

Pemienne 3a/la4 Ha ABUXKCHUC IO BCPTHUKAIN

JIBmwxeHue tena, OpOIIeHHOTO
TOPH30HTAIILHO

JlaGopatopHnas pabota "M3yuenue qBUKEHUS

Tena, OpOIIEHHOTO TOPU30HTAIHHO"

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K
TOPU30HTY

Pemenue 3a1ay Ha cBOOOJHOE MAZCHHUE TE
Pemenue 3aa4 Ha cCBOOOAHOE MAZICHUE TEI
Kpuonunerinoe npmxenue. [[Brxenue
MaTepUalbHOU TOUYKH MO OKPYKHOCTH.
VYrioBas u nuHenHas ckopoctd. [lepuon n
4acToTa.

Pemenue 3aga4 Ha KpUBOJIMHEITHOE
JIBUYKEHUE

Konrponbnas padora "Kunemaruka"
[Tpuniun oTHOCUTENBRHOCTH [ amuies.

NuepumnanbHble cucremsl orcuera. [lepBoiit
3akoH HrroToHna

Macca tena. Cuna. [IpuHuun cynepno3unuu

cuit. Bropoii 3akon HerotoHa st
MaTepHaIbHON TOUKHU

bu6mmorexa [JOK

bubmuoreka [JOK

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c39cc

bu6morexa [JOK

bu6mmoreka [IOK

bubmuoreka [JOK

bubmuorexa [JOK
bu6mmoreka [IOK
bu6mmorexa [JOK

bubmuoreka [JOK
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22

23

24

25

26

27

28

29

30

31

32

Tperuii 3akoH Hpr0TOHA [1711 MaTEpUAIIBHBIX
TOYEK

3aKoH BCEeMHpHOro TsaroreHus. Cuna

TSOKECTH. Y CKOPEHHE CBOOOIHOTO MaJACHHUS.
IlepBas kocmuueckasi ckopocTts. [IonaTue o
BTOPOM U TPETHEW KOCMHUUYECKHUX CKOPOCTAX

Pemenne 3aaa4 Ha 3aKOH BCEMUPHOT'O
TATOTCHUA

Pemenue 3a1a4 Ha EpBYI0 KOCMUYECKYIO
CKOPOCTh

Cuua ynpyroctu. 3akoH ['yka. Bec Tena

JlaGopatopHas pabota "M3yuenue qBUKEHUS
TeJa TI0 OKPY>KHOCTH C MTOCTOSIHHOM 110
MOJyJIIO CKOPOCThIO"

JlabopatopHnas pabota "HccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIHX
B IIPY>KUHE U PE3NHOBOM 00pa3siie, OT uX
nedopmanun”

Cwuia tpenust. Koaddumuent tpenus. Cuna
COIIPOTHUBJICHUS TPH IBU)KCHUU TENa B
YKHUJIKOCTH WU Ta3e

Pemenne 3a1a4 Ha pac4eT TOPMO3ZHOTO Ty TH
¥ BPEMEHHU TOPMOXKECHUS

JlaGopatopnas pabora "HccnenoBanue
JBIDKEHUS OpycKa 10 HAKJIIOHHOM MIIOCKOCTH

C IepeMeHHBIM K03 purmenTom Tpenus"

I[BI/I)KCHI/Ie Tella 0 HAKJIOHHOM IJIOCKOCTHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK

bubmuoreka [JOK

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3el8

bu6mmorexa [JOK

bu6mmorexa [JOK

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3{76

bu6mmoreka [IOK

bubmuoreka [JOK

bubmuorexa [JOK
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36

37

38

39

40
41

42

43

44

45

Pemenue 3amay Ha IBM)KEHUE TEna 10
HAKJOHHOH INIOCKOCTH

Penrenne 3amad Ha IBUIKEHUE 10 HAKJIOHHOMN
IUIOCKOCTH

I[BI/DKCHI/IC CUCTEMBI CBsA3AHHBIX TECJI
Pemenne 3a1a4 Ha OBIKEHUE MO N€HCTBHEM
HECKOJIBKHMX CHJI

Penrenue 3aga4d Ha OBUKEHUE MO J€HCTBUEM
HECKOJIKMX CHJI TIO OKPY>KHOCTH
HOCTyHaTeHBHOG 148 BpaH_[aTCJIBHOG ABUXXCHHUC
a0COTIOTHO TBEPAOTO Tesia. MOMEHT CHUIBI.
[1euo cumbl. YciioBUs paBHOBECHS TBEPAOTO
Tena

Pemenue 3a1a4u Ha ycl10BUsI PaBHOBECHS
TBEPIOTO Tena

Pemenue 3aa4 Ha cTaTHKY
Kontponbhas padora "Aunamuka. Cratuxa"

Nmnynsc maTepruanbHOW TOYKH, CUCTEMBI
MaTepuaibHbIX ToueK. MMmnynbe cuibl. 3aKOH
COXpaHEHUs UMITyJIbCa. PeakTuBHOE
JIBHOKCHHEC

Pemenne 3aaa4 Ha UBMCHCHHEC UMITYJIbCa
TCJ1a

Pemenue 3a1a4 Ha 3aKOH COXpaHEHUSI
UMITyJIbCa

Perenne 3ana4 Ha UMITYJIBC

bu6mmorexa [JOK

bubmuoreka [JOK
bubmuoreka [JOK

bubmuorexa [JOK

bu6mmoreka [IOK

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c41a6

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/
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47

48

49

50

51

52

53

54

Pa6oTa 1 MomHOCTh cuitbl. Kunetnueckas
SHEprus MaTepuaabHON ToukH. Teopema 06
U3MEHEHUN KMHETUYECKOW SHEPIUU

ITorenunanbHas sHeprus. lloreHnmanbHas
SHEprus ynpyro aeopMupoBaHHON
npyxuHsl. [loreHnmanbHas sHeprus tena
BOJIN3M IOBEPXHOCTH 3eMIIU

[ToTeHnManbHBIE U HETIOTCHIIMAIBHBIE CUJIBL.
CBsi13b pabOTHI HEMTOTEHIIUATBHBIX CUJI C
W3MEHEHNEM MEXaHUYECKOM dHEpPrun
CUCTEMBI TeJI. 3aKOH COXPaHEHMUS
MEXaHUYECKON SHEPrUuu

Pemenne 3a1a4 Ha 3aKOH COXpPaHCHHA
MEXaHUYeCKOU OHEPIrun

Pemenue 3a1a4 Ha 3aKOH COXpaHEHUSI
MEXaHUYECKOW SHEPTUU

Pemenre KOMOMHUPOBAHHBIX 337249 Ha
3aKOHBI COXPAaHEHUS

Jlabopartopnas pabora «MccnenoBanue CBs3H
paboOThI CUITBI C UBMEHCHHEM MEXaHHUYECKOU
SHEPIUU Tejia Ha TIPUMEPE PACTSHKEHHUSI
PE3UHOBOTO KIyTa»

KoHnTtponbHas paboTa mo Teme «3aKoHbI
coxpaHeHUs B MexaHuke. CTaThkay

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TeoprH. bpoyHOBCKOE
newkenue. uddysus. Xapakrep nBrxeHus
Y B3aHMOJCUCTBHS YaCTHI] BEILECTBA.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

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

bu6mmoreka [IOK
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60

61

62

63

64

Mogenu cTpoeHus ra3oB, )KUAKOCTEN U
TBEPABIX TN

Macca u pa3Mepsl MOJIEKYJI B aTOMOB.
KomnuectBo BemectBa. [locrositaaast
ABoraapo

Pentenue 3amad Ha OCHOBHEIE
xapaktepuctuku MKT

TermnoBoe paBHoBecue. Temnepatypa u €€
m3mepenue. [lkana remneparyp Llenscus.
AOGcomoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETUYECKOW SHEPTUU JBUKEHUS MOJIEKYI.

Hneanpusiii raz 8 MKT. OcHoBHOE
ypaBHenne MKT

Penrenue 3ama4 Ha OCHOBHOE ypaBHEHHE
MKT

VpaBuenne Menneneesa-Kianeiipona. 3akon
JanproHa

Pemenue koaMuecTBEHHBIX 3a/1a4 Ha
ypaBHeHHe MenaeneeBa-Knaneiipona

W3omporeccsl B uaeaabHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA U HX
rpaduyeckoe npeacTaBIeHUE
Jlaboparopras padota «VccinemoBanue
3aBHCHUMOCTH MEX/y MapaMmeTpamMmu
COCTOSTHUS Pa3pekKEHHOIO ra3a
I/I30HpOI_ICCCI>I B UACAaJIbHOM I'a3€ U UX
rpaduyeckoe npeICTaBICHNE

bubmuorexa [JOK

bu6mmoreka [IOK

bubmnoreka LIOK

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4fde

bu6mmoreka [IOK

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

bu6mmorexa [JOK

bubmuoreka [JOK

bu6mmoreka [IOK

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e
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69
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71

72

73

74

75

76

Pemenue rpaduyeckux 3a1a4 Ha Ta30BbIC
3aKOHBI

Pemrenne 3agay na MKT

Konrponsnas padora "Ocnost MKT.
["a3oBble 3aKOHBI"

[TapooGpazoBaHue U KOHACHCALMSL.
Hcnapenue u KuneHue

Haceimennsrii map

AOCOMIOTHAS M OTHOCHUTENbHAS BIaKHOCTh
BO3/yXa.

Pemenwe 3aa4 Ha onpe/ieiieHe
a0COJIFOTHOM M OTHOCHUTEIBLHON BIAXKHOCTH
BO3/IyXa

Teépnoe teno. Kpucrannuueckue u
aMmopdHbIe Tesa. AHU30TPOIIHS CBOMCTB
KpUCTAIJIOB. JKuaKue KpucTasibl.
CoBpeMeHHbIE MaTepHabl

[InaBnenue u kpucTamuM3anus. Y AeiabHas
tertoTa rmiaBneHus. CyOaumanus

BHyTpeHHsIs dHEeprus TepMOAUHAMUYECKOU
CHCTEMBI U cTIoco0b!I e€ n3MeHeHus. Pabora
UJEANBHOrO ra3a. BHyTpeHHss 3Heprus
OJIHOATOMHOTO UJCAIBHOIO ra3a

Pemenue 3aa4 Ha pacueT BHYTpEHHEN
SHEPTuu 1 paboThl UEaTHLHOTO
OJIHOATOMHOT0 ra3a.

Bunasl rerionepenaun. KonrdecTBo TEMIOTHI

Ipu Teruionepeaalc. Pacuet xonmnuecTBa

bu6mmorexa [JOK

bu6mmoreka [IOK

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c63b6

bu6mmoreka [IOK

bubmuorexa [JOK
https://m.edsoo.ru/ff0c64d8

bubmuorexa [JOK

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6510

bu6morexa [JOK
https://m.edsoo.ru/ff0c6708

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5952

bu6mmorexa [JOK

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5¢36
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78

79
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81

82
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84
85

86

87

88
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TEIUIOTHI B POLECCE TEIUIONEPEIAUH.
TermnoéMKkocTh. Y IenbpHasa TENI0EMKOCTD
BEIIECTBA.

YpaBHEeHHE TEIUIOBOTO OanaHca

Penrenue 3ama4 Ha ypaBHEHUE TEIIOBOTO
OaylaHca

Pemenwne 3a1a4 Ha MPUMEHEHNE YpaBHECHUS
TEIuIoBOro Oananca

IlepBbIil 3aKOH TEPMOAVMHAMUKH U €T0
IIPUMEHEHUE K n3onpoueccam. AauadbaTHbIi
mpouecc

HeoOpaTtumocTs IpoLeccoB B IPUPOJIE.
BTopoii 3aKk0H TEpMOIMHAMUKH

Pemenue 3aga4 Ha npUMEHEHUE
TEPMOJUHAMHYECKHX 3aKOHOB

[Tpunun gevicteus u KII/ TenmoBoit
MamuHsbl. [ukn Kapao u ero KIT[

Pemenune 3anau Ha nuka Kapuo u ero KIT/I
Pemienune repMoiHaMUUECKUX 3aa4

Pemenue rpaduyeckux 3aaay Ha
TEPMOJMHAMHYECKHE LIUKJIIbI

DKoyiorn4yeckre npo0IeMbl TEII0O3HEPTreTUKH
KonTponbhas pabota no teme
«Monexymnsipaas puznka. OCHOBBI
TEPMOUHAMUKID

OnexTpuzanus Tei. JINEKTPUIECKUH 3apsil.
JIBa B 3nekTpudeckux 3apsaoB. CBoHCTBa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5¢36

bu6mmorexa [JOK

bu6mmoreka [IOK

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5efc

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c600a

bu6mmorexa [JOK
bu6mmoreka [IOK

bu6mmorexa [JOK
bubmuorexa [JOK

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6a50

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6bce
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99
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102

3apsA70B. 3aKOH COXPAaHEHUS SIEKTPUUECKUX
3aps0B

[TpoBOIHUKY, TUIAEKTPUKHU U
HOJIYTIPOBOIHUKH.

B3aumogeiictBue 3apsanoB. 3akoH Kyiona.
To4YeuHBIN JIEKTPUYECKHUN 3apsi

Pemenue 3anau Ha 3akon Kynona
Pemenue 3amau Ha 3akoH Kysnona

Pemenue 3a1a4 Ha IPUMEHEHUE 3aKOHA
KynoHa B iuaneTpudeckux cpenax

Hanpsk€HHOCTD 3IEKTPUYECKOTO OIS,
[TpyHLIMI CynepIIO3ULIUH IIEKTPUUECKUX
nonel. JInHuy HanpsKEHHOCTU

Penrenue 3amau Ha pacyeT HANPSHKEHHOCTH
AIIEKTPOCTATUIECKOTO TIOJIS

Pemenue 3a1a4 Ha IPUHLNI CYIIEPIIO3ULIUN
AIEKTPUYECKUX TMONEN

Pabota cuit 3eKTpoCTaTUYeCcKOro motsl.
Ilorennuan. Pa3zHocTh MOTEHIINAIOB

[TpoBOIHUKY U TUATIEKTPUKH B
AIIEKTPOCTATUYECKOM IIOJIE.
JusnexkTpudeckasi IPOHULIAEMOCTb

QnekTpoéMkocTh. KoHneHcartop

DeKTPOEMKOCTD TNIOCKOTO KOHICHCATOPA.
DHeprus 3apsHKCHHOTO KOH/IEHCATopa

Pemienue 3ala4 Ha KOHACHCATOPbI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6ced

bu6morexa [JOK
bu6mmoreka [IOK

bu6mmorexa [JOK

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [IOK

bu6mmorexa [JOK

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6100

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c72c0

bu6mmorexa [JOK
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106

107

108

109

110

111

112
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JlaGopatopHnas pabora "M3mepenue
ANIEKTPOEMKOCTH KOHJEeHcaTopa"

HOCJ’IC,Z[OBaTeJ'IBHOC " IMapaljICJIbHOC
COCAUHCHUA KOHACHCATOPOB

Pemrenune 3a1a4 Ha MOCISIOBATEILHOE U
napajjiCJIbHOC COCAMHCHUS KOHACHCATOPOB

[IpuHIMIT AEHCTBUS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO anmnapara,
CTPYMHOTO MPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMJIEHHE AIEKTPOIprOopoB

KonrponbHas padora "DnexTpocTaTika'

DNEeKTPUUECKUN TOK, YCIOBUS €ro
cymiectBoBaHus. [loctossHHBIN TOK. Cuita
toka. Hanpsbxenune. ConpoTuBiieHHE. 3aKOH
OmMa 7151 yyacTka 1enu

Pemenue 3amau Ha 3akon Oma J1j1s1 ydacTka
enu

[TapannensHoe U MOCIEA0BAaTEIBLHOE
COCANHCHUA HpOBOI[HI/IKOB C TOKOM.
CMenragHoe COeINHEHNE

Penrenue 3aau Ha mapajuieibHOE,
MOCJICIOBATEIbHOE U CMEIIAaHHOE
COCIIMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas paborta «3yuenue
CMEIIIaHHOTO COEIMHEHHS PE3UCTOPOBY
Pemenwe 3a1a4 Ha mMociieJ0BaTeIbLHOE,
napajuieNIbHOe, CMEIIAHHOE COCTUHEHUS
IMPOBOAHUKOB

bu6mmorexa [JOK

bubmuoreka [JOK

bubmnoreka LIOK

bu6mmorexa [JOK

bu6mmoreka [IOK

bubmnoreka LIOK

bu6morexa [JOK

bubmuorexa [JOK

bubmnoreka LIOK
https://m.edsoo.ru/ff0c7410

bubmnoreka LIOK
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123

Pemenue 3amau Ha rmociaeqoBaTeIbHOE,
MapajuiebHOE, CMEIIAHHOE COCTUHEHUS
MIPOBOJHUKOB

PaboTta 1 MOITHOCTB 3NIEKTPUIECKOTO TOKA.
3akoH J[xxoyns-Jlenua

Pemenue 3amau Ha pacuer paboTHI,
MOIITHOCTH M KOJIMYECTBA TEIJIOTHI B
MPOBOJHUKAX TIPU POXOKICHUU
AIEKTPUUECKOTO TOKA

3axon OMa 11 OJIHOM (3aMKHYTOI)

ANEeKTpUYeCcKoM 1enu. KopoTkoe 3ampIKaHue.

Pemenue 3amau Ha 3akoH OMa UIsL MOIHOM
(3aMKHYTOM) 3JIEKTPUUECKON LIeTIH

Jlabopartopnas padora «M3mepenune 3/1C
UCTOYHHKA TOKA U €T0 BHYTPCHHETO
COIIPOTHBIICHUS»

Pemenue 3amay Ha 3akoH OMa [UTSL IOTHOM
(3aMKHYTOM) 2JICKTPHUYECKOM IICTIH.

Konrponsnas pabora o Teme
"OnexTpoauHamuka'

DJeKTpOHHAs MPOBOIUMOCTh TBEPABIX
METaJJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPaTYPHI.
CBepXIpoBOIUMOCTD

DJIeKTpUYECKUi TOK B Bakyyme. CBoiCTBa
AIIEKTPOHHBIX MTyYKOB

bu6mmorexa [JOK

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

bu6mmoreka [IOK

bubmuoreka [JOK

bu6mmorexa [JOK

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

bu6mmoreka [IOK

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

bubmuorexa [JOK

bu6mmoreka [IOK
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[TomynpoBOAHUKH, UX COOCTBEHHAS U
IIpUMecHas mpoBoauMocTs. CBoiicTBa p—n-
nepexona.

[TomynpoBoIHUKOBBIE TPHUOOPHI

DNIEKTPUUYECKHI TOK B raszax.
CaMoCTOSATENBHBIN 1 HECAMOCTOSATEIbHBII
paspsia. Mosnuus. [1nazma

DNEKTPUUECKU TOK B paCTBOPAX H
pacriaBax 3JIEKTPOJIUTOB.
DIIEKTPOTUTHIECKAS TUCCOIHAITHSI.
DIIEeKTPOIHN3

DnexTpudeckre mpudopsl U yCTPOICTBA U X
npakTudeckoe npuMenenue. [Ipasuna
TEXHUKU 0€30I1aCHOCTH

O0600mmanmuil ypok «JIeKTPOIUHAMUKA)

PezepsHblil ypok. O6001maronuii ypok mno
temam 10 kacca
PesepBHbIi ypok. O600MIIarONMil YpOoK 1o
temam 10 knacca
PezepsHslil ypok. O600maronimii ypok 1o
temam 10 krnacca
PezepsHblil ypok. O6001maronuii ypok mno
temam 10 kracca
PesepBHbIi ypok. O600MIIarONINil YPOK 10
temam 10 knacca.
PezepaHblil ypok. O600maronuii ypok 1o
temaM 10 krnacca.

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

bubmuorexa [JOK

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c82ba

bubmuorexa [JOK
https://m.edsoo.ru/ff0c861fc

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6c

bu6mmoreka [IOK

bubmuoreka [JOK

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuoreka [JOK



PezepsHblil ypok. O600maronuii ypok 1o

136 1 bubmuoreka [IOK

TemaM 10 xiacca.

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 6 9



11 KITACC

Ne
n/n

KoanuyecTBO 4acoB

Tema ypoka KonTpoJbHbIe
Bcero
padoThI

ITocTostHHBIE MATHUTHI M UX
B3auMoOJIelcTBHE. MarHUTHOE II0JIE.
BekTop MarHUTHOW UHAYKIWH.
JIMHUM MarHUTHOW MHIYKUUHU

Omnpenenenye HapaBJIeHUs! BEKTOPa
MarHuTHOW nHaykuuu. [Ipasuiio 1
OypaBuMKa ¥ MPaBOH PyKH

MarauTHO€ 1oJie MPOBOIHUKA C
TokoM. OnbIT DpcTena.
BzaumopeiicTBue mpoBOAHUKOB C
TOKOM

JlabopartopHas pabota «3yuenue
MarHUTHOTO TTOJIS KaTyIIKH C 1
TOKOM

JlelicTBMEe MAarHUTHOTO MOJIA Ha

IIPOBOAHHUK ¢ TOKOM. Cuita Amnepa.
JlaboparopHas paboTa

«HccnenoBanue neucTBUSA !
IIOCTOSIHHOT'O MarHuTa Ha paMKy C

TOKOM

Pewienue 3anau Ha onpeneneHue
HaIlpaBJICHUSI BEKTOPAa MArHUTHOMN 1

WHIYKIWU U CUJIBI AMIiepa

IIpakTHYeckue
padoThI

JlaTa
U3y4eHUs

DJIeKTPOHHBbIE
nu@poBbie
o0pa3oBarte/ibHbIE

pecypcbl

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

https://ege.sdamgia.ru/

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9ac0

https://ege.sdamgia.ru/
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12
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16
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JleficTBME MarHuTHOTO TOJISI Ha
JBIDKYIIYIOCS 3aPSKEHHY IO
gactuiyy. Cuna Jlopenna. Pabora
cuibl JIopeHna

OrnpeneneHne HaNpaBICHUS CUTIBI
Jlopenua

Pemenue 3agau Ha cuiny Jlopenua
Pemenue 3amau Ha aeiicTBHE
MAarHUTHOTO TOJISI HA TOMEIEHHY IO
B HETO 3apsHKEHHYIO YaCTHUILY
MaruuTtHble CBOMCTBA BEIECTBA
Pemenne 3amad Ha MarHUTHOE T10JIE

ONEeKTpOMarHuTHasE HHIYKIUS.
IToTok BEKTOpa MarHUTHOMN
uHaykuuu. J/1C nnaykuun. 3aKoH
3JIEKTPOMArHUTHON MHIYKIUN
®dapanes

[IpaBuno Jlenna

Pemrenue 3agay Ha 3aK0H
3JIEKTPOMArHUTHON MHIYKIIMH
®Dapanes

Pemenne 3amaq Ha 3aK0H
3JICKTPOMArHUTHOW WHIYKIIUU.
JlaboparopHas paboTa
«HccnenoBanue sIBJICHUS
AIIEKTPOMATHUTHON MHIYKIITN

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50
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NupykTuBHOCTSE. SBIEHUE
camonHaykuu. J1C
CaMOUWHIYKITUH.

SHCPFI/IH MAaravMTHOI'O I10JIA KaTyIIKH
C TOKOM. BHGKTpOMaFHI/ITHOC II0JIC

Pemenue 3anau ma 3/1C
CaMOMH/TyKITUT

TexHuueckue yCTporuCTBa U UX
IIPUMEHEHNUE: TIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMAarHMTHI,
JJIEKTPOABUIaTENb, yCKOPUTEIIN
JJIEMEHTapHBIX YaCTHLI,
MHAYKIMOHHAs 11eYb

O06o6mraromuii ypok « MarHuTHoe
noJie. DJIEeKTpOMarHuTHas

VHY KLU

KonTtponsHas pabota o teme
«MarHuTtHoOe nozJe.
DJEeKTpOMarHUTHAs! HHIYKIIWSD

CBo0oiHBIE MEXaHUYECKUE
kosiebanus. ['apMoHnyeckue
KoJieOaHus. Y paBHEHUE
TrapMOHUYECKHUX KOJIeOaHMIA.
[IpeBpamenue sneprun. [lepuon n
4acToTa

Pemrenne 3a1a4 Ha ypaBHEHHUE
TrapMOHUYECKUX KOoJeOaHHi

https://ege.sdamgia.ru/

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

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

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

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

https://ege.sdamgia.ru/
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35

AHanu3 ypaBHEHUI MEXaHUYECKUX
KOJIeOaHui

Pemenne 3aaa4 Ha aHaJIu3 U pacucT
IMPpEBpalICHUA SHECPTHUU B
MeXaHNYECKUX KOJeOaHUIX

JlaGopaTtopHnast pabota
«HccnenoBanne 3aBUCHMOCTH
nepuo/ia MajbIX KoJeOaHui Tpy3a Ha
HUTH OT JJTUHBI HUTU ¥ MacChl
rpy3a»

KonTtponsHas padora
"Mexanndeckue KoieOanusg"

[ToBTOpenue tems! "Konaencarop”

KonebarenbHbIi KOHTYD.
CBOOOIHBIE ITEKTPOMArHUTHBIE
KOJICOaHHUS B MJICATBHOM
K0JIeOATEIbHOM KOHTYpe. AHAJIOTHS
MCKAY MCXaHUYCCKHMHU U
QJICKTPOMAariMTHBIMU KOJ'Ie6aHI/I$IMI/I

Pelenue 3amad Ha ¢cBOOOIHEIE
3JIEKTPOMArHUTHBIE KOJICOAHHSI
Pemenne 3amaq Ha cBOOOIHEIE
3JIEKTPOMATrHUTHBIE KOJICOaHUS

®opmyna Tomcona. 3akoH
COXpaHEHHsI YHEPTUH B HJICATLHOM
K0JIeOATETHbHOM KOHTYpE

AHanu3 rpadukoB
JJIEKTPOMArHUTHBIX KOJIeOaHUH

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

bubmuorexa [JOK
https://m.edsoo.ru/ffO0cb9c4

https://ege.sdamgia.ru/
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[IpencraBnenue o 3aTyXaroIUX
KosieOaHusX. BoiHy X 1eHHbIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyx1eHHbBIE
JIEKTPOMAarHuTHbIE KOJIeOaHUs

IIepeMeHHBIH TOK.
CuHycouanbHbII IEPEMEHHBIN TOK.

AKTHBHOE COIIPOTUBJICHUE B LICITU
IMEPEMECHHOT'O TOKaA. MoIIHOCTh
INEPEMECHHOT'O TOKA. AMHJII/ITy,Z[HOC n
HeﬁCTBYIOHlee 3HA4YCHUC CUJIBI TOKA
W HANIPSPKCHUA ICPCMEHHOI'O TOKA

Konzaencarop u kaTyiika B 1ienu
MEPEMEHHOTO TOKa

Pemenne 3a71a4 Ha aKTUBHOE U
PEaKTHUBHOE CONPOTHUBIICHUS B IIETH
MEePEMEHHOTO TOKa

ABTOKOJICOaHUSA

Y CTpolCTBO M IPAKTUUECKOE
MPUMEHEHHUE dIIEKTPUIECKOTO
3BOHKa, FeHepaTopa MepeMeHHOT0
toka. Tpancdopmatop.

[IpousBoacTBO, iepeaaya u
MoTpeOICHUE IIEKTPHUECKOM
SHEPrUu. DKOJIOTUYECKUE PUCKH TTPU
MIPOU3BOJICTBE IEKTPOIHEPTUH.
KynbTypa ucnonb3oBanust
DJIEKTPOIHEPTUU B TIOBCETHEBHOMN
JKN3HU

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbd34

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

https://ege.sdamgia.ru/
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Pemenue 3amau Ha
DIIEKTPOMArHUTHBIC KOJIeOaHuUs

KoHnTtponbHas pabota
"DeKTpoMarHuTHeIe KosebaHus"

Mexannueckne BOJIHBI, YCJIOBHA
pacnpoctpanenus. [lepuog.
CkopocTb pacnpocTpaHeHHs U
JuiHa BouiHbl. [lonepeunsie u
MPOJOTIbHBIEC BOJHBI

Pemenne 3amay Ha MeXaHUUECKHE
BOJIHBI

3Byk. CKOpoCTb 3ByKa. ' pOMKOCTB
3ByKa. Beicota ToHa. TemOp 3ByKa.
DXoJoKaIusl.

WNurepdepennus, nudpakuus u
HOJISIPU3ALUST MEXaHUYECKHX BOJIH
DNEeKTPOMarHUTHHIE BOJIHBI, UX
cBoiicTBa 1 ckopocTh. [Ikama
JIEKTPOMAarHUTHBIX BOJIH

DKCcTepuMEHTAIbHOE OOHAPYKEHHE
OJICKTPOMArHMTHBIX BOJIH.
Nzobperenue paano A.C. [TornoBeim

HpI/IHI_[I/IHI:I pa;mocmm )41
TCIICBUACHUSL. I[eTeKTI/IpOBaHI/IC n
MOl[y.H}ILII/IH. PaSBI/ITI/Ie CpeI[CTB
cBs3u. Pagnonokamus

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

bubmuoreka [JOK
https://m.edsoo.ru/ff0cca54

bubmuorexa [JOK
https://m.edsoo.ru/ff0ccclc

https://ege.sdamgia.ru/

bubmuoreka [JOK
https://m.edsoo.ru/ff0ccfeQ

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/




53

54

55

56

57

58

59

60

61

62

63

KonrtpomnbHas padora «
MexaHuyeckue u
AJIEKTPOMATrHUTHBIE BOJTHBD)

[IpsimonuHEtHOE pacnpocTpaHEHKE
CBETa B OJJHOPOJIHOM cpene.
ToueuHblil HICTOYHUK cBeTa. JIyd
cBeTa

[Tpunnun I'olirenca. OTpaxkeHue
CBETa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue n3odpaxkeHmil B
IUIOCKOM 3€pKajie

Pewrenne 3a1a4 Ha OoTpakeHHE CBETA
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIi yroa noaHoro
BHYTPEHHET0 OTPa’KEeHUs

Pewienue 3aga4u Ha nonHoe
OTpakKeHHE CBETa

[Ipenominenue cBeta. 3aKOH
MIPEJIOMJIEHUS CBETA

Pemenue 3agau Ha npesioMiieHUE
cBeTa

Pewienue 3apau Ha npesnioMmiaeHUe
cBeTa

JlabopaTtopHnas pabota «3mepenue
MOKa3aTelIsl MPEJIOMIICHHSI CTEKIIa

JIunssl. [octpoenue n3obpaxeHuit B
nuH3e. PopMyJia TOHKOU JIMH3HI.
YBenudyeHue TuH3bI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc6{8

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

https://ege.sdamgia.ru/

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd7{6

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd67a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cddle
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76

Pemenue 3amau Ha JTMH3BI
Pemenue 3aga4 Ha MOCTpOECHUE
M300paKCHHS B TOHKUX JIMH3aX

JlaboparopHnas paboTa
«HccnenoBanue CBOMCTB
U300paXCHHUH B TUH3AX)

Pemenue 3amau Ha JTMH3EI

KoHnTtponbHas pabota
"T'eomerpuueckas ontuka"

Hucnepcus cera. CoxxHbIA COCTaB
6emnoro ceeta. LBer. JlaboparopHas
pabora «HabmroieHne aucrepcuun
CBETa»

WnTepdepenmus ceera.

Pemenue 3ama4 Ha MHTEpPYEPEHLINIO
CBETa

Hudpaxius csera. Judppakunonnas
peléTka

Pemienue 3a1a4 Ha AU paxiuio
cBeTa

[TorepeyHOCTh CBETOBBIX BOJIH.
[Tonsipuzanus cBeta

OnTrueckue npudoOpsl U yCTPOHCTBA
U YCJIOBUS UX 0€3011acHOTO
PUMEHEHUs

KonTtponsHas padora «OnTuka»

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://fizclass.ru/

https://fizclass.ru/

https://fizclass.ru/

https://fizclass.ru/

https://fizclass.ru/

https://fizclass.ru/

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ced22

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf02e

https://fizclass.ru/

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcf60
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['panu1ipl npuMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.
[TocTynartsl cnenuanbHOU TEOPUU
OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTHU. 3aMe/1JICHHE
BPEMEHHU U COKpAIICHUE JJINHbI
Penrtenue 3amaud ua CTO
DHeprus U UMIYJIbC
pensiTuBUCTCKON yacTulibl. CBA3b
MAaccChl C SJHEPTHENH U UMITYJILCOM.
DHeprus NoKos

Pacuer snepruu u umiynsca

peJISITHBHCTCKOﬁ JaCTHUIIbI

Bunpl uznydennii. uHppaxkpacHoe,

yIbTpaduoIeTOBOE, PEHTI€HOBCKOE,

raMMa-usJ1y4eHus
®otonsl. opmyna I1nanka.

OTKpbITHE U HCCIIEI0BAHNE
doroapdekra. OnpiTe A. T
CroneroBa

3akonsl Pororddexra. YpaBHeHHE
DitHmTeHa 11 hoTodrddekra.
«Kpacnas rpanuma» porodddexra
I'paduueckoe npencraBnenue
N3MCHCHUSA (1)I/I3I/I‘ICCKI/IX BCIIMYNH
npu ¢otodrddexre

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

bubmuorexa [JOK
https://m.edsoo.ru/ff0cfad42

but6mmoreka [IOK

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cfc68

bu6mmorexa [JOK

bubmuorexa [JOK

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfel6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cffc4

bubmuoreka [JOK
https://m.edsoo.ru/ff0d015¢

bubmuoreka [JOK
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Pemenue 3a71au Ha 3aKOHBI

doroaddexra

Penrenue 3amau Ha 3aKOHBI

dororddekra

DHeprus 1 UMIyJsc GoroHa. [imHa
BOJIHBI Jie-bpoiiiis

JlaBnenue ceera. OnbiTel I1. H.
JleOGeneBa. XMMUYECKOE ICHCTBUE
cBeTa

TexHuueckue ycTponucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
dororneMeHT, PoToNaATIHK,
COJTHEYHast OaTapesi, CBETOINO]T

KonTtponbHas pabota «KBaHTHI.
®Dotod et

Mogens atoma Tomcona. OTBITE
Pezepdopna o paccestHuio o-
yactull. [[manerapHas Mojens aToMa

KsanToBblie noctynatel bopa.
Mopnens cTpoeHHs aToma BOJ0poia
o bopy

Pemenue 3a1au Ha nocTynarsl bopa
Wznyuyenne u nornomieHue GoToHOB
IIpU [IEpPEeX0/ie aTOMa C OJTHOTO
YPOBHS SHEPTUU HA Ipyroil. Bubl
CIIEKTPOB

BoaHoBEIE cBOMICTBA YacTUIl. BOJIHEI
ne bpoiura. KopryckynspHo-

bu6mmorexa [JOK

bubmuorexa [JOK

bubmuoreka [JOK

bubmuorexa [JOK
https://m.edsoo.ru/ff0d04a6

bubmuorexa [JOK

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0302

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d091a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

bubmuorexa [JOK

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOM Tyanu3M. CrloHTaHHOE U
BBIHYKJICHHOE U3JIy4YCHHE

Jlazepsl

OTKpbITHE PaIUOAKTUBHOCTH.
OmnsiTel Pesepdopra mo
OTIPE/ICIICHUIO COCTaBa
PaIMOAKTUBHOTO U3TYUCHHS.
CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
PalMOaKTUBHOCTHU Ha KHUBBIE
OpraHu3Mbl

Anbda-pacniaz. INeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacman. ["amma-
U3IIy4eHUe

OTKpbITHE IPOTOHA U HEUTPOHA.
H30TO1BI

SnepHsle peakuuu

OHeprus CBA3U HyKIOHOB B si1pe
Pemenue 3anau Ha pacyeTr S3HEPIUU
CBS3U

3aKOH paslnOaKTUBHOIO pacnaja.
[lepnon nonypacnana

Pewrenne 3ana4d Ha 3aK0H
PaavoaKTUBHOIO pacnana

Henenue sapa aroma ypaHa. llenHas
peakuus. SInepHslil peakTop.
[IpoGnemsl, nepcneKTUBHI,

but6mmoreka [IOK

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

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

bubmuoreka [JOK

bu6mmorexa [JOK
bu6mmoreka [IOK

bu6mmorexa [JOK

bubmuorexa [JOK

bubmuoreka [JOK

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356
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HKOJIOTUYECKUE ACTIEKTHI AIEPHOU
HSHEPreTUKHU

TepMosiiepHbIN CUHTE3

OnemeHTapHble YacTULIbl. OTKpPBITHE
no3uTpoHa. MeTopl HaOMIOACHUS U

pErUCTpAINH SJIEMEHTAPHBIX
yactull. Kpyrielid cron
«DPyHIaMEHTAIbHBIE
B3auMoJiercTBUs. EnUHCTBO
buznyecKOil KapTUHBI MUPa»
KontpomnsHas padora "Ctpoenune
aroMa. ATOMHOE sApo"

Bun 38é3nnoro Heba. Co3Besaus,
SpKHE 3BE3/bI, TUIAHETHI, UX
BuauMoe asuxkenue. Conneunast

CUCTEMA

Comnure. Conneunas akTHBHOCTb.

Ncrounuk sHeprum ConHua U 3BE371

3BE3bI, UX OCHOBHEIC
XapaKTEpUCTUKU. 3BE3/1bI [TIaBHOU

IIOCJIICAOBATCIIbHOCTH. BHYTpeHHCe

cTpoeHue 3B€31. COBpeMEHHbBIE

MMpEaACTaBJICHUA O IPOUCXOXKICHUU U

sposrrory CoutHIa U 3BE3T

Muteunsiii [Iyte — nama ["anakTuka.
[Tonoxenne n nBmxenne CosHua B

lanaktuke. ['anaktuku. YepHbie
JBIPHI B SiIpaxX raJlakTUK

but6mmoreka [IOK

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

but6mmoreka [IOK

bubmnoreka LIOK

bu6mmorexa [JOK

bubmuorexa [JOK

bu6mmorexa [JOK
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120

121

122

123

124

Bcenennas. Pa30eranue rajnakTvk.
Teopus bonbmoro B3peIBa.
PenukroBoe n3nydeHue.
MeraramakTuka.

Hepemennsie npodiaembl
aCTPOHOMMHU

KoHTponbHas paboTa «DJIeMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

Oo6o6maromuii ypok. Pons ¢usnku n
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMAJIbHOM 1
3THYECKOH cdepax AesaTeTbHOCTH
YEeJI0BEKa, B COBPEMEHHON HAy4YHOM
KapTUHE MHpa

[ToBTOpenue tems! "MarautrHoe
nosie"

IToBTOpEHME TEMBI
"JyeKTpoMarHuTHas HHIYKUIus"
[ToBTOpeHue TeMbl "MexaHnyeckue
Kosnebanus"

[ToBTOpenue Temsr "CBOOOTHBIE
KOJIeOaHUs B KOJIEOATEIIEHOM
KOHType"

[ToBTOpenue tems! " IIpenomienue u
OTpakeHue cera"

[ToBTOpenue temsl " BonHoBast
onrTuka"

bu6mmorexa [JOK

bubmuorexa [JOK

but6mmoreka [IOK

but6mmoreka [IOK

bubmnoreka LIOK

bu6mmorexa [JOK

bubmuorexa [JOK

bubmnoreka LIOK

bu6mmorexa [JOK

bubmuorexa [JOK
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130
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[ToBTOpenue. OCHOBBI CrieUMATIBLHON
TEOPHUH OTHOCUTEIBHOCTH

[ToBTopenue. ®oTodrdekr.
CBeToBbIE KBAaHTHI

[ToBropenue. AToMHas pusnka u
¢u3MKa aTOMHOTO SApa

[ToBTOpEeHue. DneMeHTHI
ACTPOHOMHMH U acTPOPUUKU

O6o06matomuii ypok. Mecto
dbuznyecKoil KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O MPUPOJE
PesepBHbIil ypok. Oboraromuii
ypok no temam 11 kmacca

PesepBHeIit ypok. O0oOmarommii
ypok 1o TeMam 11 kiracca
PesepBHblit ypok. O6o0maromuit
ypok o temam 11 kmacca
PesepBHbIii ypok. O6006IIaronmii
ypok no temam 11 kmacca
PesepBHeIit ypok. O0oOmarommii
ypok 1o TeMam 11 kitacca
PesepBHblit ypok. O6o0mIaromuit
ypok o TeMam 11 kmacca

PesepBHbIii ypok. O6006IIaronmii
ypok 1o TeMam 11 kitacca

bu6mmorexa [JOK

bubmuorexa [JOK

bubmnoreka LIOK

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

bubmuorexa [JOK

bu6mmoreka [IOK

bubmnoreka LIOK

bu6mmorexa [JOK

bu6mmoreka [IOK

bubmnoreka LIOK

bu6mmorexa [JOK

bu6auoreka 11OK,
https://ege.sdamgia.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

» Gusuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakiueit [TapdpentreBoit H.A., AkunonepHoe o61mecTBo «3narenbcTBo
«IIpocsemieHue»

» ®usuka, 10 kimace/ Msaxumes I'.4., byxosues b.b., Corckuit H.H. on
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iiectBo «M31aTeabCcTBO
«IIpocsemenue»

A.Il. PeimkeBuu. 3amayauk 10-11 kmaccel

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA
®usuka : 10—11 ki1. : oypou. IuIaHUPOBaHUE: TOCOOUE ISl yUUTENEH
obieoOpazosar. opranuzanuii/ B. ®. [llunos.

H.H. TynpkubaeBa

A.D.Ilymxkapes

MGTOI[I/I‘IGCKI/IG PECKOMCHAAIINHN K yqe6HHKaM

I'.4. Mskumesa, b.b. byxosuesa, H.H. Cotckoro



«Puspuka. 10 xirace» n «Pusuka. 11 xknacey», nonymeno MunncrepcTtBom
obpazoBanus Poccutickoit denepannu B kauecTBe

METOJMYECKUX PEKOMEH AN 110 UCIIOIb30BaHUI0 YueOHUKOB it 10 u 11
KJIACCOB MPH OPraHU3AIMU U3YUYSHUs IpeaMeTa Ha 6a30BOM U MPOUIBHOM

ypoBHsix, M. : [IpocBenienue, 2013.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://ege.sdamgia.ru/, bubnuoreka [{OK
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