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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢us3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOILero
oOpa3oBaHus pa3pab0oTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMmsl, npenactaBieHHbIX B OI'OC
COO, a Takxe ¢ yu€roM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEMUMK TpenojaBanus yuyeOHoro npeamera «Pusuka» B 00pa3zoBaTeIbHBIX
Oopra"usanusax Poccuniickon denepanun, peanu3yommux OCHOBHBIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mnporpaMMmbl MO (U3MKE HaNpaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kinaccoB npu 00yyeHun
X (u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IEATEIbHOCTHOIO MOJAXO0/A.
[Tporpamma no ¢pusmke coorBercTByeT TpedoBanusm OI'OC COO k mmaHupyeMbIM
JMYHOCTHBIM, MPEMETHBIM U METANpPEIMETHBIM pe3yjIbTaTaM OOyYEHHUs], a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh peald3allii MEXIPEIMETHbIX CBsA3el (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMU NpeaMeTaMu. B Hell onpenenstoTcss OCHOBHbIE
Heny u3ydeHus GU3NKM Ha YPOBHE CPEAHETo O0IIero 00pa30BaHus, IJIaHUPYEMbIe
pe3ysibTaThl  OCBOGHMSI Kypca (U3MKH: JIMYHOCTHBIC, METalpeIMETHBHIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3uke BKIIOYAET:

e IUIAHMpPYEMBIE pe3yJbTaThl OCBOECHUA Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00YUYEHUS;

* cozaepxaHue yueOHoro npeamera «dusmkay mno rogam oO0ydeHuUs.

®duzrka kKak Hayka O HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOIo IMpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 okpy:xaromiemM mupe. LIKoapHBIN Kypc GU3HKK — CUCTEMOOOPa3yOINI
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SIBJIICHHWM, HM3y4aeMbIX XHMHEH, OHOJOTHEH,
dbuszudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpejAessseT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHM B c(pepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMHM M Apyrux. M3ydenue
(bu3HKK BHOCUT OCHOBHOM BKJIa/l B GOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydvarouuxcs, B (OpMUpPOBaHME yMEHUN MPUMEHSATh HAYYHBIM METOJ
NO3HAHUS MIPHU BBINOJHEHUU UMHU YUYE€OHBIX UCCIIEA0BAHMM.

B ocHOBY Kypca ¢pu3nuku 1y1st ypOBHS CpETHET0 O0IIET0 00pa30BaHUs MOJI0KEH
PN UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €70 TOCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBUM € HEM KypcC SBIISIETCS JIOTMUECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET KakK
BOIIPOCHI KJJACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HUKHU.



Hoes cenepanuszayuu. B cOOTBETCTBMM € HEW MaTepual Kypca (pusuku
o0bequHEH BOKpPYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHrE MPEICTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
noJe.

Hoes cymanumapusayuu. EE peanuzauus mOpeanojiaraeT HUCHOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
(GU3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PECHUYCCKIMHE, HPABCTBCHHBIMU
Y DKOJIOTMYECKUMU ITpoOIeMamMu.

Hoes npuknaonoii nanpaenennocmu. Kype pu3nku npeanongaraet 3HakOMCTBO
C IIUPOKUM KPYTrOM TEXHMUYECKUX U TEXHOJIOTMYECKUX IMPHIOKEHUH U3yUYEHHBIX
TEOpU U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHS DIIEMEHTOB
CONIEp’KaHus, TMOCBSMIEHHBIX JKOJOTUYECKUM TMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTHM, a TakXke 00CYXKIEHUs
po6JieM palvoOHAIILHOTO MPUPOIOTIONIb30BAHMS U HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMU 3JIEeMEHTaMU Kypca (DU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu (HopMHUPOBaHHUE MPEICTABICHUN O
CTPYKType TocTpoeHus: (U3nIecKoil Teopun, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPO/IE, TPaHUIIAX TPUMEHUMOCTHU
TEOPUA, JUIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUHN U MPOIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOIX0A B Kypce (U3WKH peau3yeTcsl Mpex/e
BCEro 3a CYET OpPraHM3alUU SKCIEPUMEHTAIBHON AEeSITeTbHOCTH O0YyYaOUIUXCA.
Jl11s 6a30BOT0 YpOBHS Kypca (PU3UKH — 3TO HCTIONIb30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OPaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke 0O0bEIMHEHBI B OOIIMIA CIMUCOK YUYEHHYECKHX MPAKTHYECKUX padoT.
Brigenenne B yKka3aHHOM TepedyHe J1abopaTOpHBIX padoT, MPOBOAUMBIX IS
KOHTPOJIA Y OLIEHKH, OCYIIECTBIIACTCS yUYaCTHUKAMU 00pa30BaTEeILHOTO IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHAIIeHWs kaOuHera (usuku. [lpu
3TOM O0ECIEeYMBAETCs OBJaJCHUE OOyYarolIMMHUCS YMEHUSMU HPOBOJUTH
KOCBEHHbIE HM3MEPEHUSs, MCCIEJOBaHUSI 3aBUCUMOCTEH (U3MUECKUX BEIUYUH U
TIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITI0KEHHBIX TUITOTE3.

Bonbuioe BHIMaHME yAeTSETCS PEHICHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM A1 pacu€THBIX 3a]1a4 MPUOPUTETOM SBIIAIOTCS 3aJa4u C SBHO 3aJaHHOU
bu3nueckoil MOJENblo, MO3BOJSIONIME MPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, TaK U WHTETpUPYs 3HAHUS U3
pasHbIX paszaenoB. JlJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs HA
0oOBsICHEHHE MpPOTEeKaHUus (U3NYECKUX SBICHUH M TPOILECCOB B OKpYKArOIIEH
KU3HH, TpeOytonue BhIOOpa (U3MYECKON MOJENH ISl CUTyallud MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctum ¢ tpedoanusimu I'OC COO k maTepralbHO-TEXHUYECKOMY
o0ecrieueHno yuyeOHOro mpoiiecca 0a30BbIii YpOBEHb Kypca (DM3UMKH Ha ypOBHE
cpeaHero o0Omero o0pa3oBaHUsl JOJKEH H3Yy4yaTbCsl B YCIOBUSX MPEAMETHOIO
KaOnHeTa (PU3MKU WIM B YCIOBUAX HHTETPHUPOBAHHOIO KaOHMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IMKiIa. B kaOuHeTe (U3MKH JOJDKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJIOBaHUE JUIsl BBIMOJHEHHUS YKAa3aHHBIX B MpOrpaMme II0
(bU3HKe YUCHUYECKHUX MTPAKTUICCKUX PabOT M IEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JleMoHcTpaniuoHHOe  00opy/0oBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHITUTIOM MUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
NEPEUUCIEHHBIX B MporpaMMe 10 (PU3MKE KIIIOYEBBIX JAEMOHCTpAlUNA s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW M  MPOIECCOB, HOMIUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MIPUMCHCHHM.

JlabopatopHoe 0O0OpyJOBaHHE [JIi YYEHUYECKUX MPAKTHUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUICKTOB M OOEcTednBacTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYyX oOydJaromuxcs. TeMaThudeckre KOMILUIEKThHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUHi.

OCHOBHBIMU TIEJISIMU U3y4eHHS (PU3UKHU B 00111eM 00pa30BAHUH SIBIISIIOTCS

e (¢dopMHpOBaHHE HWHTEpPeca U CTPEMIICHHS OOYYaIOIIUXCS K HAy4YHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHEC HMX HMHTCIUICKTYalIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEN;

e pPa3BUTHEC MPENICTABICHUN O HAYYHOM METOJIC TIO3HAHUS B (DOPMUPOBAHHE
UCCJIeIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

e (dopMHpOBaHKUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3y4eHHs] OCHOB
CTpPOCHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (GopMHpOBaHHEC YMEHUH OOBICHATH SBICHUS C HCIOJIH30BAHUEM
bu3HYecKrX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (dopMHpOBaHUE TPEACTABICHUN O poiu (DU3UKU ISl Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTrmkeHne 3THX Ienei 00ecrednBaeTCsl pelIeHneM CIeIyIONNX 3a1ad B

nporecce u3ydeHus Kypca GU3NKN Ha ypPOBHE CPEAHETo 001ero oopa3oBaHus:

e TPHOOPETEHHE CUCTEMBI 3HAHUM 00 00INX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsX, BKJIIOYAs MEXaHUKY, MOJIEKYJIApHYIO (U3uKy,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HMKY M 3JIEMEHTBI aCTPOPU3HKHY;

e (GOpMHpOBaHHEC YMEHUH TPUMEHITh TEOPETHYCCKUE 3HAHUA IS
0OBsCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE H IS TPHHITHS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOW KU3HU;



e OCBOCHHME CIOCOOOB pEIICHHS pa3IMYHBIX 3a/Jad C SBHO 3aJaHHOU
dbu3znyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3gaHue GU3NUECKO MOJIENH, aJIEKBAaTHOW YCIOBUSIM 3aauH;

e TIOHMMaHWE (PU3NYECKUX OCHOB W TIPUHIIMIIOB JEHCTBUS TEXHUYECCKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJIQJICHHE METOJaMH CaMOCTOSITEIBHOTO TUIAHUPOBAHUS M TMPOBEICHUS
(bU3NYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HMHTEPIpETaruu WHGOpMAIIIH,
OTIpeieNICHUs TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAHHE YCJIOBUU JJISI PA3BUTHUSI YMEHUU MPOECKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU NIEATETLHOCTH.

Ha usyuenune ¢usuku (6a30Bblil ypOBEHb) Ha YPOBHE CpPEIHEro OOLIETro
obOpazoBanust otBoguTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3NKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
IPOBEICHUS JTA0OPATOPHBIX PabOT M OMBITOB € YYETOM WHIAWBHUAYATbHBIX
0COOEHHOCTEH 00yYJarOIIMXCS.

COJEPKXAHUME OBYUYEHUA

10 KUIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT0 O3HAHUSA

®dusnka — Hayka o mpupone. HayuyHble MeETOABI NMO3HAHUS OKPYKAKOLIETO
Mmupa. Posb 3kcriepruMenTa v TEOpUH B IPOLIECCE TO3HAHUS PUPOABL. DKCIIEPUMEHT
B (husuke.

MopenvupoBanue (pu3MYecKux SBJICHUA U TpolieccoB. HayuHble THMIOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHuIbl TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHIIMIT COOTBETCTBUS.

Ponbp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAYYHOW KapTHUHBI
MHPA, B IPAKTUYECKOMN AEATEIBbHOCTHU JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JATYUKHU.

Pa3zngen 2. Mexanuka
Tema 1. Kunemamurka



Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra. TpaekTopus.

[lepemelienrie, CKOpOCTh (CpefHsIE CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MAaTEepUaIbHOW TOYKH, WX NPOECKIMM HA OCHU CHUCTEMbI KOOpJWHAT.
CroxeHue nepeMenieHui u CiI0KeHNUe CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsMOJiInHeHoe nBikeHue. ['paduku
3aBUCUMOCTH  KOOpJIUHAT, CKOPOCTH, YCKOPEHUSA, NyTH H TEpPEeMEUICHUS
MaTepuaIbHOW TOYKU OT BPEMEHHU.

CBoOoaHOE TazieHue. Y CKOpeHHe CBOOOTHOTO MaIeHUS.

KpuBonuneniHoe nBuxeHue. J[BuxeHne MaTepuaibHOM TOYKHU IO OKPYKHOCTH
C TOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHASA CKOPOCTb.
[lepuona u yactora obpatieHust. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHnueckne YCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: CIHUIOMETD,
JIBUKEHHUE CHAPSJIOB, LIEITHBIE U PEMEHHBIE MIEPEAAYU.

Jlemoncmpayuu

Mopens cucteMbl OTCYETA, WILTFOCTPALUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBUKCHUSL.

[IpeobpazoBanye NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pe:KEHHOM HNPOCTPAHCTBE.

HaGnronenue aBuxkeHus Tena, OpPOIIEHHOrO MOJ yIJIOM K TOPU3OHTY U
TOPU3OHTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaJeHUs.

Hanpagnenue ckopocTu pu ABHKEHUH IO OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3ydenne HEPABHOMEPHOTO ABUKEHHS C LIEJBbIO ONPEEICHUS] MTHOBEHHOM
CKOpPOCTH.

HccnegoBanne COOTHOLICHUSI MEXAY IYyTAMHU, TMPOWICHHBIMHA TEIOM 3a
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHM NIPU PABHOYCKOPEHHOM
JIBUYKEHUH C HAYAIBHOW CKOPOCTBHIO, PABHOW HYJIIO.

N3ydenune ABUKEHHUS IIAPUKA B BA3KOM KUIAKOCTH.

N3yueHne nBUKEHUS TeJla, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[IpuHuun  otHocurenbHOCcTH  [anmunes. llepBwii  3akoH  Hprotona.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunuun cynepno3uiuu cuil. Bropoi 3akon HeroToHa
JUIs MaTepuanbHON Touku. Tpetuit 3akoH HeroTOHA 17151 MaTepUaIbHbIX TOYEK.

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

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



Tpenune. Bunpl Tpenus (mokosi, ckonpxeHus1, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEeHUS U cuiia TpeHus nokos. KoadduimeHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH WJIU Ta3e.

[ToctynarenbHOE U BpalllaTebHOE JBUKEHUE a0COIFOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpaileHus. I[lmedo cumbl. YcnoBus
paBHOBECHS TBEPAOIO TEIA.

TexHuueckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHHUE: MOIIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepuuM.

CpaBHeHHE Macc B3aUMOJAEHCTBYIOIIUX TEJL.

Bropoii 3akoH HerotoHna.

N3smepenne cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEHUE CHII TPEHUS MMOKOSI, KAUECHUS U CKOJIbKEHHUSI.

YcnoBust paBHOBeCHs TBEPAOTO Tea. Buibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIUMX B MPYXUHE U
pE3MHOBOM 00pasiie, OT ux JedopmMariuu.

HccnenoBanue ycioBUM pPaBHOBECUS TBEPAOIO TeEJd, HMEIOLIETO OCh
BpAallCHUS.

Tema 3. 3akonvl coxpanenusn é mexanuke

NMnynbe MartepuasbHOM TOYKU (Tena), CUCTEMbl MAaTEpPUAIbHBIX TOYEK.
NMnynbec cWiibl M1 M3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXPAaHEHWs HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.

Kunernueckass sHeprus MarepuaibHOoM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU IHEPTUH.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEprus YIIPYyTO
nedhopMHUpPOBaHHOMN NPy KUHBL. [loTeHIMabHAS SHEPTHSI TeJa BOJIN3H MOBEPXHOCTH
3emu.

[ToreHumanbHpie W HEMOTEHUMAIbHBIE  CcUJbl.  CBa3b  pabOThI
HETIOTECHIUAIBHBIX CHJI C ©3BMEHEHUEM MEXAHUYECKOW YHEPTUU CUCTEMBI TEII. 3aKOH
COXPaHEHHSI MEXaHUYECKON IHEPIHUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.



TexHnueckne yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHE: BOLOMET, KOMED,
NPYKUHHBIN MUCTOJIET, IBHKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo moTeHIIMATIBHON YHEPTUN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydenune abCONIOTHO HEYNPYroro yjapa C MOMOIINbI JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHHUEM MEXAHHUYECKOW HHEPTUu
TE€Ja Ha IPUMEPE PACTSIKEHUS] PE3UHOBOTO KTy Ta.

Pa3znen 3. MousiekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHKEHHUS U
B3aHMOJICMCTBUSL 4YacCTUL] BElIECTBA. MoJaenu CTPOEHUSA Ta30B, XUJIKOCTEU H
TBEPJIBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TermtoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temmneparyp
Llenbcus.

Mopens  upeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOPHHM HACaIbHOrO raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpedHEN KHWHETHMYECKOM BSHEpPruy TEIUIOBOTO JBWXEHMA dvacTull rasza. Illkana
temneparyp KenpBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [lamprona. M30mponeccesl B HACaTbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

Llemoncmpayuu

OnbITHI, JOKA3bIBAIOIIME JHUCKPETHOE CTPOCHHME BEIIeCTBa, ¢oTorpaduu
MOJIEKYJI OPraHUYECKUX COECTUHEHUIA.

OnbIThl 10 1P PY3UN KUAKOCTEN U razoB.

Monens OpOyHOBCKOTO ABUKEHHUS.

Mogaens onbita IlITepHa.

OnbITHI, JIOKa3bIBAIOIINE CYIIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHCTBHUS.

Mopens, HIUTFOCTpUpYOLIas MPUPOAY JABICHHUS ra3a Ha CTEHKU COCYya.



OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS UICAIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

Onpenenenne mMaccbl BO3ayXa B KJIACCHOM KOMHAT€ HA OCHOBE M3MEPEHUMU
00BbEMa KOMHATHI, TaBJICHUSI U TEMIIEPATypPhl BO3/IyXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEXIY TapaMeTpaMU COCTOSHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucreMa. BHYTpeHHSAsS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cIoco0bI e€ n3MeHeHus. KonndecTBo TeroTel U pabota. BHyTpeHHSs s
SHEpPrusi  OJHOATOMHOTO  HWJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIMS, U3IydYeHUE. Y JeTIbHas TEIJIOEMKOCTh BEIIECTBA.
KonunuecTBo TemnoTsl npu Teniaonepeaaye.

[Tonsitue 00 aamabatHoM mporiecce. I[lepBwIid 3aKOH TEPMOJAMHAMUKH.
[IpumeneHnre mepBOro 3aKOHAa TEPMOJMHAMHUKHU K H3orpoieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoamHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOIE.

TerutoBele  mamuHbl.  [IpuHOUWNBI  JEWCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpazoBanusi HEpruM B TEIUIOBBHIX MammmHaX. Koadduiment mnomae3Horo
nerictBusl TeruioBord MamuHbl. [lukn KapHo u ero kodpduumeHT mosIe3HOro
JNEeUCTBUS. DKOJIOTHYECKHUE MPOOIEMbI TEIII0IHEPTETUKH.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CTOpaHus, OBITOBOM XOJIOAMIBHHUK, KOHAUIIHOHED.

Jlemoncmpayuu

WN3meHeHnne BHYTpeHHEH HSHEPrud Tejla IMPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OYyTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3Jyxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3MeHeHne BHyTpeHHEN SHEpruu (TeMIiepatypsl) Tea Ipu Terlonepeaaye.

OnbIT o aabaTHOMY PAaCIIUPEHUIO BO31yXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Mopenu napoBoil TypOHHBI, JBUTATENS] BHYTPEHHETO CTOPAHUS, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3mepenue yaenpHOM TENI0EMKOCTH.

Tema 3. Acpecammnwie cocmoanusn geuyecmea. Pazoevie nepexoovl

[Tapoobpa3oBanue u koHaeHcanus. Vcmapenue u kureHue. AOCOTOTHAS U
OTHOCHUTEJIbHAA BIIAXKHOCTh BO31yxa. HacelmeHHbI map. YaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHHSI OT JaBJICHUS.



TBépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaimioB. Kuakune kpucraisl. CoBpeMmeHHblE Marepuaiibl. [lnmaBienue u
KpUCTaJLTM3aIus. Y aeiabHas TerioTa miasienus. Cyonumanus.

YpaBHeHuUE TEMIOBOTO OanaHca.

TexHnueckne yCTpPOWCTBA W IPAKTUYECKOE IPUMEHEHHE. TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU IMOJTYyUYEHUSI COBPEMEHHBIX MaTEpUasoOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACBHIILICHHBIX MTAPOB.

Kunenue npu noHM>KEHHOM JIaBJIEHUMU.

CriocoObl U3MEpEeHUs BIIaKHOCTH.

Habnronenue HarpeBaHus U MIIaBJICHUS KPUCTAUIMUECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenre OTHOCUTENBHOU BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JaekTpoanHaMmmuka

Tema 1. dnekmpocmamuxa

DJeKTpu3anus Tei. DISKTPUUECKU 3apsa. /[Ba BU1a 3JIEKTPUYECKUX 3apsI0B.
[IpoBOgHWKHN,  JOUAJAEKTPUKA UM TOJYNPOBOJHUKU. 3aKOH  COXpaHEHUS
AJIEKTPUUYECKOTO 3apsijia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 3aekTpuuecKuit 3aps.
Onektpuueckoe mone. Hanpsok€HHOCTh  3nekTpuueckoro mnods.  [IpuHiun
CyNEPHO3ULIMM BJIEKTPUUECKUX MOJeH. JIMHUM HanpsHpKEHHOCTH DJIEKTPUYECKOTO
OJISL.

Paborta cun anexrpocratudeckoro noist. [lorennuan. Pa3HocTh NOTEHIIMATIOB.
[IpoBOOHUKN M HAMDJIEKTPUKH B DJIEKTPOCTATHYECKOM Ioje. JluanmekTpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTb. KoHaeHncatop. DIeKTpOEMKOCTh IIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

TexHu4yecknue yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: DIIEKTPOCKOI,
DIIEKTPOMETpP, DIEKTPOCTaTHUECKass 3alluTa, 3a3€MJICHHE JJIEKTPOIpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINN IEUCTBUSA dJIEKTPOMETPA.

B3anmoneiicTBrE Ha3IEKTPU30BAHHBIX TET.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEl.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMPAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.



3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMIAaU
IJIACTUH, PACCTOSHUSA MEXITY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padomul

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Hcrtounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTKa LEenH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIEIbHOE CONPOTHUBICHHE BELIECTBA.
[TocnenoBarenbHOE, NApaIEIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOAHUKOB.

PaGora nanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUjla U BHYTPEHHEE COIMPOTUBIICHHME HCTOYHMKA TOKA.
3akoH Oma 11 MOJHOM (3aMKHYTO#) 35ieKTpruueckoi uenu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAas  MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONIPOTHUBJIEHUS METAILIOB OT TeEMIIEpaTypbl. CBEPXIIPOBOAUMOCTD.

DJIEKTPUYECKHAN TOK B BakyyMme. CBONMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBoIHUKH. CobcTBeHHas u IIpUMeECHAast IIPOBOAUMOCTD
noJIynpoBOHUKOB. CBoicTBa p—n-niepexoia. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

OnekTpudeckuii ToKk B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJILTMETP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTesibHble MNPHOOPHI,
3IEKTPOOCBETUTEBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBII IO,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN U0/, TaTbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuitbl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTb COIIPOTUBIICHHS LWIMHAPUYECKUX NPOBOJHHUKOB OT [JIMHBI,
IJIOIIAIN TTONIEPEYHOTO CEYEHHs M MaTepuaa.

CMmelaHHOEe COeIMHEHHE MTPOBOIHUKOB.

[Ipsamoe wu3MepeHHe HIEKTPOABMXKYyIIeH cuibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUSI.

3aBHCHUMOCTb CONPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSIS MPOBOAUMOCTD AUO/A.



Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3ydenne cMemaHHOro COEIMHEHUS! PEZUCTOPOB.

N3mepenune 3JIeKTPOJBUKYIIEH CUJIbI MCTOYHUMKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

Habmronenue aiekTpoiunsa.

Me:xnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kjacce ocyliecTBiseTcs ¢
y4ETOM COJAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3e C KypcamMH MaTeMaTHKH,
Ouno0THH, XUMHH, TeoTpadu U TEXHOJIOTHUH.

Meoicnpeomemuvle nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pusmyeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHue CUCTEMBbl ypaBHEHUM, JWHEWHas (OyHKIMS,
napabona, rumnepOosa, ux rpa@uKu ¥ CBOKWCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X MPOECKLIHUH HA OCH KOOPJMHAT, CJI0)KEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABUXKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEpPEIaun, TEIJIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B AKUBOU MIPUPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCAa, TEIJIOBBIE CBOMCTBA TBEPIBIX TEII, KUIKOCTEN U Ta30B,
AJIEKTPUYECKUE  CBOMCTBA  METAUIOB,  AJEKTPOJUTHYECKass  JUCCOIMalIUs,
rajbBaHHKaA.

l'eoepaghus: BIaXXHOCTh BO3/lyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpPEeHUS B TEXHHUKE, MOJIIUITHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET U JPyTHE), ABUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJIOAWIBHHUK, KOHAUITHOHED, TEXHOJIOTUN
MOJIYYEHUS] COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCIE HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYUHBIH MIPUHTED, AJIEKTpOHArpeBaTEIbHbBIC pUOOPHI,
AJIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TAIbBAHUKA.

11 KUIACC

Paznen 4. DjeKTpoaMHAMMKA
Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKYUA
[TocTosiHHBIE MarHUTHL. B3aMMOIENCTBUE MMOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUMHA. [I[prHIMI Cyneprno3uiny MarHUTHBIX MOJIEH.



Jluann marHuTHOW wWHAYKUMW. KapThHa JIWHWKA MarHUTHOW WHIYKIHUMW ITIOJIA
MIOCTOSIHHBIX MarHuTOB.

MarauTHoe 1OJ€ MPOBOJHMKA C TOKOM. KapTuHa IHMHUNA UHAYKIUA
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO0 MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MPOBOJHUKA, KATyIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoneiicTBre NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOlyJib U HallpaBJICHUE.

Cuna Jlopenua, €€ MOIyIb U HaNlpaBJICHUE. [BUKEHHUE 3apSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM 1osie. Pabota cuite Jloperra.

SIBiieHME 2NEKTPOMAarHUTHOW MWHAYKUMH. [lOTOK BEKTOpa MAarHUTHOM
UHIYKIUU. OJIEKTPOJABIXKYINAA CWIAa HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe moje. OIEKTPOABWKYILNAS CHJIA HWHAYKIHU B
IIPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENIBHO B OJJHOPOAHOM MArHUTHOM II0JIE.

[IpaBuo Jlenua.

NHnykTUBHOCTB.  SIBIIECHME CaMOMHIYKIMHU. OJIEKTPOABWXKYIAS  CHJA
CaMOUHIYKIIUH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHBIC
MAarHuThbl, 3JIEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIW JJIEMEHTApPHBIX
YaCTHI, UHIYKIIMOHHAS T€Yb.

Llemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIuHUM UHAYKIIUA MarHUTHOTO TOJIA.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIopeH11a Ha HOHBI JJIEKTPOJIUTA.

SIBNeHHE 3JIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHAYKUAH OT CKOPOCTH WU3MEHEHUSA
MarHUTHOTr'O MOTOKA.

SIBneHne CaMOMHAYKIHUU.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yyeHne MarHuTHOTO MOJI KaTYIIKU ¢ TOKOM.

HccnenoBanue nercTBrsI IOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

UccnenoBanue sBICHUS JIEKTPOMArHUTHON UHIYKIIHH.

Pasznea 5. Kosie0anus 1 BOJTHBI



Tema 1. Mexanuueckue u 31eKmMpoMazHUMHbIE KO1€O0AHUA

KonebarenbHass  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJIeOaHMs.
["apmonunyeckue konedanus. [lepuon, vacrora, amrmuuryga u (aza xoseOaHUM.
[IpyXuHHBI MasTHUK. MareMaTU4eCKUN MAsTHUK. YPaBHEHUE TapMOHUYECKHUX
konebanwmii. [IpeBpareHue sHEpruu Mpyu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii KOHTYp. CBOOOAHBIE 3JIEKTPOMArHWTHBIE KOJIEOaHUS B
UJCAIbHOM KOJIeOaTeIbHOM KOHTYype. AHAJIOTHS MEXAy MEXaHUYeCKUMU U
ANIEKTPOMATrHUTHBIMU KoJieOaHusiMU. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPIUU B UJICAJTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpencraBneHue o 3aTyxaroolux KojaeOaHusx. BeIHyk /IeHHbIE MEXaHUYECKHE
kosie0aHus. PezoHanc. BbIHy & 1€HHbBIE 3JIEKTPOMArHUTHbBIE KOJICOaHMsL.

[lepemennblii TOK. CHHYCOMAAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JEUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HaIPSDKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya u MoTpedIeHUE SIEKTPUIECKON
SHEPIrUU. DKOJIOTMYECKUE PUCKHU IPHU NPOU3BOACTBE AIEKTposHepruu. KyipTypa
VICIIOJIb30BaHUS AJIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.

TexHu4yeckne yCTpOWCTBA M MPAKTHYECKOE IPUMEHEHUE: SIIEKTPUYECKHU
3BOHOK, I'€HEPATOP NEPEMEHHOT0 TOKA, JUHUHU dJIEKTpOIIepesay.

Jlemoncmpayuu

UccnegoBanue napameTpoB KojeOaTelIbHOW CHUCTEMbl (MPYKUHHBIM WK
MaTE€MaTUYECKUA MAITHHK).

Habnronenue 3aryxarommx KojieOaHmil.

UccnenoBanue CBOMCTB BBIHYKJIECHHBIX KOJICOAHMIA.

Habntoienue pe3onasca.

CB0OOAHBIE ANEKTPOMATrHUTHBIE KOJIEOAHUSI.

OcuunmiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HaIPsDKEHUS! OT BPEMEHU) IS
3JIEKTPOMATrHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1mocienoBaTeNbHOM COCAUHEHHUHM PE3UCTOpa, KAaTYIIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUY IEKTPOIEPEAAUH.

Vuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

HccnenoBanne 3aBUCHMOCTH MEpUOJia MajbIX KoieOaHUM Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Irpy3a.

HccnenoBanne nepeMeHHOT0 TOKA B LIETIH U3 MOCIJIEI0OBATEIBHO COEUHEHHBIX
KOHJICHCATOpAa, KaTYILK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60IHbL



MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. CkopocTb
pacmnpocTpaHeHuss W JiuHa BOJIHBL [lomepeuHble W TPOJOIBHBIE BOJIHBI.
WUuTtepdpepeHius u niuppakuus MEXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BoicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHHE, MOoJspu3anus, Audpakuus,
uHTeppepeHus. CKopocTh 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3M€KTPOMArHUTHBIX BOJIH. [I[prMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IprHIMIBI panOCBSI3U U TeNeBUACHUA. Pannonokanus.

DIJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEebI.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHECHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi JAUArHOCTMKA B TEXHUKE U MEAUIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPAHEHHUE MMONEPEUHBIX U MPOJO0IbHBIX BOJH.

Konebiromeecs Teo Kak HICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U MpeTOMIICHHS] MEXaHUYECKHUX BOJH.

Ha6nronenue nnatepdepennnu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsi3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJIOH U
4acTOTON KoseOaHuH.

HccnenoBanue CBOKMCTB JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, ITPEIIOMIICHUE,
noJyigpu3anus, 1udpakius, uHTepepeHus.

Tema 3. Onmuxa

l'eomerpuueckas onruka. I[IpAMonMHENWHOE pPAcCHpOCTpAaHEHUE CBETa B
oaHopoaHow cpexe. JIyu cBera. ToueuHblli HCTOYHUK CBETA.

OTtpaxkenne cBera. 3aKoHbI OTpakeHus cBeta. [locTpoeHue n3o00pakeHUi B
IJIOCKOM 3€pKaje.

[Tpenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBETAa. AOCOIIOTHBIN MOKa3aTeNb
npenoviieHus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIM yroa MOJHOIO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceeta. CiaoxHbIN cocTtaB Oenoro cBeta. LIBer.

Cobuparomniye u paccerBarolye JuH3bl. ToHKas JinH3a. DOKYCHOE pacCTOsTHUE
U ONTHYECKas CUiia TOHKOW JuH3bL. [locTpoeHnne n3zo0paxkeHuii B COOMpPAIOIINX U
pacceuBaroMX JUH3aX. @opmysia TOHKOM JUH3bI. Y BEJIMYEHUE, JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTUKH.



BonnoBass ontuka. Wurepdepennuss cBera. KorepeHTHbIE HMCTOYHUKH.
VYcaoBuss HabOmOEHUS MaKCUMyMOB M MHUHMMYMOB B HHTephEpEeHIIMOHHON
KapTHUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. JudpakiuoHHas pemerka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpU TAJE€HUH MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE IPUMEHEHHUE: OYKH, JIyIa,
doToamnmapat, TPOSKIIMOHHBINA ammapaT, MHKPOCKOTN, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsaMonMHEHOE pacIpOCTPAHEHUE, OTPAXKECHHE U TPEIOMJICHHE CBETAa.
OnTtuyeckue npudOpHI.

[TomHOE BHYyTpeHHEE oTpaxkeHue. Mozens CBETOBOA.

UccnenoBanue cBOMCTB N300pakeHUH B JTMH3AX.

Mopenu MUKpocKoma, TEJIECKOIa.

Habnronenue untepdepeninm crera.

Ha6nronenue nudpaxium ceera.

Habmronenune nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue cnekTpa ¢ MOMOIIBIO AUGPAKITUOHHOMN PEIIETKY.

Habnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3mepenue nokasaresns NpeioMIIEHUs CTEKIIA.

HccnenoBanue CBONCTB H300payKEHUH B JTUH3AX.

Habnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeNIUAJIBLHON TEOPUH OTHOCHTEJIbHOCTH

['panu1bl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [[oCcTyaThl cienuanbHON
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETAa B BAaKyyME,
MPUHIUI OTHOCUTEIBLHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH U COKpaLIEHUE
JUTUHBI.

DHeprus U UMIYJIbC PEATUBUCTCKON YaCTHUIBI.

CBsI3p MacChl C JHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pasznen 7. KBanToBasi pusuka
Tema 1. Inemenmot K6anmoeoit OnNMuKU



®oronsl. ®opmyna [lnanka cBsizu sHEeprun GOTOHA C €T0 YACTOTON. DHEPTUS
U UMITyJIbC (POTOHA.

OtkpsiTue u uccnegoBanue porodddexra. Onbitel A. I'. CTosieToBa. 3aKOHBI
dotoadpdexra. YpaBuenue DiHmTeHA 11t poTodPpdexra. «KpacHas rpaHunar
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE JICUCTBUE CBETA.

TexHuueckue YCTpONCTBA M MPAKTHUECKOE NpPHUMEHEHHE: (HOTOIIEMEHT,
¢doTomatuuk, coaHeuHas 6arapesi, CBETOAHO/I.

Jlemoncmpayuu

®otor(pdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanuie 3akoHOB BHEIIHET0 (poTodpdekTa.

Cseroauon.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuIO 0 -HaCTHIL.
[Lmanerapnas moxaens aroma. Iloctynmatrel bopa. M3nydenue wm mormonieHue
(GOTOHOB TpU TEepexoAe aroMa C OAHOTO YPOBHS JHEPIHMHM HA JApyro. Buabl
criekTpoB. CIIEKTp YPOBHEU SHEPrUU aToMa BOJIOPO/IA.

BonHoBeie cBoiicTBa yactull. Bosnbl ne bpoiis. KopnyckynsspHo-BOITHOBOM
Ty aJIu3M.

CnoHTaHHOE M BBIHYKJICHHOE U3JIyUYCHHUE.

TexHu4yeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenve JIMHBI BOJIHBI Ja3epa.

Habmoienue inHeRvaThIX CIIEeKTPOB U3IIyUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Habnronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CJO0XKHOCTh CTPOCHUS sAnpa. OTKpbITHE
paanoaktTuBHOCTH. OnbITH Pe3epdop/a 1o onpeesaeHuIo coctaBa paguoakTUBHOTO
uznydenus.  CpoiictBa  anbpa-, Oera-, ramMma-uzinydeHus.  BiusHue
PaJMOAKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE  TIpoTOHA W HedWTpoHa. HykioHHas  monens  sjapa
I'eiizen6epra—Banenko. 3apsaya sapa. MaccoBoe yucio sjpa. M30Torbl.



Anbda-pacnag. DNEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIly4eHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jleext macchl siapa.

SAnepnsie peakuun. /lenenue u CUHTE3 AI€p.

Anepnsnii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W IEPCIIEKTHUBHI
AJIEPHON PHEPTETUKU. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

Mertobl HAOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHII.

dynaameHnTanbHble B3auMoAecTBH. EQMHCTBO (pr3nueckoit KapTUHBI MHpA.

TexHuyeckue yCcTpoMCTBa U IPAKTUYECKOE IIPUMEHEHHUE: TO3UMETP, Kamepa
Buibcona, simepHblit peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CU€TunK MOHU3HUPYIOIMUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

UccnenoBanue TpekoB yacTull (110 roTOBbIM (hoTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

DTarnbl pa3BUTHS acTpoHOMUU. [IpuKkinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qus, sSpKUe 3BE3MBI, IUIAHETHI, UX BUAUMOE
JIBUYKCHUE.

ConHeyHas cucrema.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE3/71bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajibHbIA Kjacc —
CBETUMOCTB». 3BE3AbI TJIABHOM IIOCJIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW MOCJIENOBATEIBLHOCTA. BHYTpeHHEe CTpoeHue
3B€371. COBpEeMEHHBIC TPEJICTABICHHUS O MPOUCXOXKIACHUM U ABoJtoru CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muieunsiii I[Tyte — Hama I'anmaktuka. [lonoxenune u aBwxkeHue CoyHIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u xBasapsl. YEpHbIE OBIPBI B sAapax
raJlaKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa06ma. Pazberanve rajgakTHK.
Teopus bonbiioro B3peiBa. PEMKTOBOE M3IydEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeméunnlie npo0sieMbl aCTPOHOMUMU.

Vyenuueckue nabnrooenus

Habmronenuss HeBOOpYXEHHBIM TJIa30M C HMCIOJIb30BAHHEM KOMITBIOTEPHBIX
MPUJIOKECHUH ISl OTIpeIeNICHUsI TI0JIOKEHUSI HEOSCHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31s CeBEPHOIrO MOIYIIAPHS U IPKUE 3BE3IBI.

Habntonenus B teneckon Jlynsl, manet, Mueunoro [lyTu.



Oo6o0maromiee NOBTOPEHUE

Ponp ¢u3ukm U acTpoHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NedaTebHOCTH YEJI0BEKa, poJib U MECTO (PU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOM KapTHHE MUPA, posib (PU3UUECKON TeOpun
B (popMUpOBaHUY TIPEACTABICHHN O PU3NUECKON KaPTHHE MUPA, MECTO PU3UUECKON
KapTUHBl MHUpPa B OOIIEM psAOy COBPEMEHHBIX  €CTECTBEHHO-HAy4YHBIX
MPEICTABJIEHUH O IIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiecTBisercs ¢
y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
Ouosoruu, XMMHUHU, reorpauu U TEXHOJIOTUU.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3sMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHNE, IKCIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIh, U3MEPEHUE.

Mamemamuxa: pelIEHHE CHUCTEMBl YPAaBHEHUN, TPUTOHOMETPUUYECKHE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCH KOOPAWHAT, CIOKEHHE BEKTOPOB,
NPOU3BOJHBIC JJIEMEHTApPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYTrOJbHUKOB,
oTpe/eieHIe TIOIAIN IIIOCKUX GUTyp U 00bEMa Tell.

buonocus: »nekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JIBWKECHUS B )KMBOM IPUPOJIE, ONITUYECKUE ABJIEHUS B )KUBOW MPUPOJE, IEUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUS KPUCTATUINYECKOMN peIETKH, CIIEKTPaIbHbINA aHATIH3.

l'eocpagpua: MarHuTHble TOJKOCA 3€MJIM, 3aJ€KH MarHuTHBIX Py,
(doTOoChEMKA 36eMHOM TOBEPXHOCTH, MPEJCKA3AHUE 3€MIIETPSICEHUM.

Texnonozua: JMHUM DIIEKTPONEPENAd, TEHEPATOpP NEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKLUOHHAS I€4Yb, pajap, paJiuoONpUEMHHK, TEJIEBHU30P,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
COJIHEYHas Oarapesi.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA MNPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpEIHETO OOIIero
oOpazoBaHust (0a30BBIM ypOBEHb) JOJKHO OOECIEUUTh JTOCTUXKEHHUE CIIECIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI



JIm4HOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro mpenamera «Du3nkay JOHKHBI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaloIIUXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3WLMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIHUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOIECCE pEAM3alUN OCHOBHBIX HANpPABICHUMN
BOCIUTATEJIbHOM JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaaHCKOr0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MOZHUIIMH 00yYAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUYECKMX T'YMAaHHCTHUYECKHX U
JEMOKPATUYECKHUX LIEHHOCTE;

FOTOBHOCTh BECTH COBMECTHYIO JCSATEIIBHOCTh B MHTEpPECAX TPAXTAHCKOIO
o01IecTBa, y4acTBOBaTh B CAMOYITPaBICHUHU B 00pa30BaTeIbHON OpraHU3allnu;

YMEHHUE B3aUMOJECHUCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUYCHUEM;

FOTOBHOCTb K T'YMAaHUTApHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHHUSA:

c(hOpPMHUPOBAHHOCTh POCCHICKON IpaXkaHCKOM HACHTUIHOCTH, TATPHOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCHUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATH OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCIIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro;

4) 3cTeTHY€eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKIIFOYasl 3CTETUKY HAY4YHOT'O TBOPYECTBA,
npucyiero Gu3ndeckoi Hayke;

5) Tpy10BOr0 BOCIMTAHMS:

UHTEpPEC K pa3inuuHbiM cdepaM MpoPeCcCUOHATBHOU JEATEIbHOCTH, B TOM
YHUCJI€ CBS3aHHBIM C (PM3UKOM M TEXHUKOM, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyien mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3UKHN Ha TPOTSHKEHUU BCEH JKU3HU;

6) ’K0J10r14eCKOro BOCIMTAHMS

c(OPMHUPOBAHHOCTh DKOJIOTHUECKOW KYJIbTYPhI, OCO3HaHUE TJI00aTBHOTO
XapakTepa IKOJOTHYECKUX MPoOIieM;



IJIAHUPOBAHUE U OCYIIECTBJICHUE JICMCTBUU B OKPYKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIE YCTOMYMBOIO pa3BUTHS YEIIOBEUECTBA;

pacuIMpeHre OMbITa JEATEIBHOCTH JKOJOTMYECKONW HaImpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 QU3HUKE;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI (U3UUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAy4YyHOU JeSITeJIbHOCTH, TOTOBHOCTh B MpOIIECCE
U3y4deHUs] (PUBUKHU OCYIIECTBISITh MPOCKTHYIO M UCCIIEOBATEIIBCKYIO IESITEIEHOCTh
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS
Bba3oBble Jiornyeckue AeiicTBUA:
CaMoOCTOSITENIbHO  (OpMyIHpOBaTh W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeAEATh LEeNU JEATENbHOCTH, 3a/aBaTh IapaMeTpbl M KPUTEPUU HX
TOCTHKCHHS,
BBISIBISITH  3aKOHOMEPHOCTH M TPOTHUBOpPEYHsI B  paccMaTpUBAEMBbIX
(bU3HYECKUX SBJICHUSIX;
pa3palaTbiBaTh IUIaH pEIICHUs MPOOJEMbl C YYETOM aHajIM3a HUMEIOLIUXCS
MaTepualbHbIX U HEMATEpUaIbHBIX PECYPCOB;
BHOCHTH KOPPEKTHBBI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN ACSITEIBHOCTH;
KOOPAMHUPOBATH U BBIMOJIHATH pabOTy B YCIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMO/IEUCTBUS;
pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
Bba3oBble uccienoBarenbcKne 1eiiCTBUSA:
BJIa/IeTh HAy4YHOH TEPMHHOJIOTHEH, KIIOUYEBHIMU MOHSATHSAMH W METOJaMU
dbu3nuecKkoi HayKu;
BJIa/IeTh HaBbIKaMHU y4eOHO-UCCIIEI0BATEIBCKON U MPOEKTHON AESITENIbHOCTH
B 00s1acT (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peuieHus 3aj1ay (PU3MYECKOro COoJepKaHUs, TPUMEHEHUIO Pa3IMYHBIX
METOJIOB ITO3HAHUS;
BJaJE€Th BHUJAMU JIEATEIBHOCTU 110 TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALINY, MPEOOPAa30BAHUIO U MPUMEHEHHIO B pPa3IMYHbIX Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE ITPU CO3/aHUH YUEOHBIX MPOEKTOB B 001aCTH (PU3UKH;



BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellleHUs], HAaXOAUTh apTyMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOMX
YTBEP)KICHUM, 3a]1aBaTh MMapaMeTPhbl U KPUTCPUHU PEIICHHUS,

aHATM3UPOBATh TIOJIYYCHHBIC B XOJ€ PEIICHWS 3aJadyd  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOPMYJIHMpPOBaTh COOCTBEHHBIC 3aJladyd B 00pa3oBaTEIbHOMN
JESATETHLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3NUKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBINA OIBIT;

yMETh TEPEHOCUTh 3HaHWA 10 (u3MKe B MPAKTUYECKYIO 00JaCTh
KU3ZHENIEATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJCH, TIPEIaraTh OpUTHHATBHBIC TTIOAXOBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a49H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMU MOJy4YeHUs] HUHPOpMalUK (U3UUECKOTO COIEPKaHUS U3
WUCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSATEIHLHO OCYIIECTBIATh IIOWCK, aHAJM3,
CUCTEMATH3ANMI0 W WHTEPIpPETanui0 WH()OpMAIUU pa3IndHBIX BUAOB U (GopM
IIPE/ICTaBIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIINH;

UCIIOJIB30BaTh  CpPEJACTBa HWH(MOPMAIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a/1a4 ¢ COOMI0ICHUEM TPEOOBaHMI YPrOHOMUKH, TEXHUKH 0€30TTaCHOCTH, TUTUEHBI,
pecypcocOepeKeHurs, MPAaBOBBIX U ATUYECKUX HOPM, HOPM HH(OPMAIMOHHOM
0€30I1aCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOr0 COAEpKaHUA B Pa3IUYHBIX (opMarax c
y49€TOM Ha3HAYCHUST HHPOPMAIIUU | TIEICBOW ayIUTOPHH, BEIOMpAs ONITUMAIEHYIO
¢dbopMy TIpeICTaBICHUS U BU3yaJIU3aIUH.

KoMMyHUKAaTHBHBIEC YHUBEPCAJbHbIC Y4eOHbIE 1elCTBHSA:

OCYIIECTBIISITH OOIICHNE HA YpOKaX (DU3UKHU M BO BHEYPOUHOH 1E€ATEIHHOCTH;

pacrmo3HaBaTh MPEANOCHUIKM  KOH(IMKTHBIX CHUTyallMii M CMsT4aTh
KOH()JIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOIO TOYKY 3PEHHS C HMCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHUMATh W HCIOJIb30BAaTh NPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAIBHOU
paboTHI;

BbIOMpaTh TEMATHKY W METOJbl COBMECTHBIX IEHCTBHM € y4éToM OOLIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA;



OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBaTH U
KOOPAMHUPOBATh JEHCTBUSA O €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacupenensiaTh pojad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYKIATh pE3YJbTaThl
COBMECTHOU padoThI;

OLIEHHBATh Ka4eCTBO CBOETO BKJIaJa U KaXJA0r0 YYaCTHHKA KOMaH/Ibl B OOIINA
pe3yJsbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBAaTh WJEU C TMO3UIMH HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJIEHWE B Pa3IUYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HHUIIUATUBHBIM.

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO ACSITEIBHOCTh B 00JIACTH
GU3MKK W aCTPOHOMHH, BBISIBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOSTENIbHO COCTABJISATh IUIAH PEIICHUS PAcCUYETHBIX W KAa4eCTBEHHBIX
3a/1a4, TUTaH BBITIOJHEHUS MPAKTUYECKONW pabOThHI C YYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTECHUMH;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacmMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTHL €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEIICHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMU B 00JacCTH
(U3HUKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJILHBII HHTEJJIEKT:

JIaBaTh OIEHKY HOBBIM CHUTYyallUsiM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OILICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIAJCTh HABBIKAMHM  IIO3HABATEIBbHON  pedyIieKCHMH  KaK  OCO3HAHMS
COBEPIIIAEMBIX JICWCTBUH ¥ MBICIUTEIBHBIX IMPOIECCOB, WX PE3yJIbTaTOB U
OCHOBaHUII;

UCIOJIb30BaTh MPUEMBI peIIeKCUU IS OLIEHKU CUTYallluH, BbIOOpa BEPHOTO
peIICHMUS;

YMETh OIICHWBATh PUCKH W CBOCBPEMEHHO INPUHUMATH PEIICHUS TIO WX
CHUKEHHUIO;

OpUHUMATh MOTHUBBI W apryMEHTBhl JPYrHUX TMPU aHAlM3€ pe3yIbTaToB
NEeSTENbHOCTH;

PUHUMATh Ce0sl, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;



OpUHUMATh MOTHUBBI W apryMEHTBHl JPYrUX TIPU aHalM3e pe3yJbTaToB
NEeSITENbHOCTH;

NPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce mocTmkeHNS TMYHOCTHBIX PE3YIbTATOB OCBOCHHUS IMTPOTPAMMBI 110
busnke g ypoOBHS cpeaHero oOmero o0pa3oBaHHS Yy  00y4aromuxcs
COBEPILIEHCTBYETCS AMOIIMOHAIIbHBIN UHTEJUIEKT, IpeanoaararoImii
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOITMOHAIEHOE
COCTOSIHHE, BUJIECTh HAMPABICHUS PA3BUTHsI COOCTBEHHOW AMOITMOHAIILHON CEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTH aJalTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIH, BKIIOYAIOIICH CTPEMJICHUE K JTOCTHKCHUIO 1ETH U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MO>KHOCTECH;

AMITIATUH, BKIIOYAOIIECH CITIOCOOHOCTh MIOHUMATh AYMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIIOUAIOIINX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3peIiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKON IESATEIbHOCTH JIOIEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (U3HUECKUX MOJIETeH:
MaTepHalibHasl TOUKa, MHEepIUalbHasl cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIIO,
UJICAJIBHBIN Ta3, MOJIEIIM CTPOCHHUS Ta30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsij] IPU PENICHUH (PU3NUECKUX 33]1a4;

pacro3HaBath (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpPUHM CTPOCHMS BEIECTBA U
3JIEKTPOAMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPAMOJIMHEUHOE IBUKEHHUE,
CBOOOJHOE TAJICHUE TEJ, BHXKEHUE IO OKPYKHOCTH, UHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3usi, OPOYHOBCKOE IBIKEHUE, CTPOCHUE KHUIAKOCTEH M TBEPIBIX TEI,
U3MEHEHHEe O0BbEMa TeN MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE pPaBHOBECHE,
UCIIApEHHUE, KOHJEHCALMS, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHUE, BIIA)KHOCTH
BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYJE,



CBS3b MEXKy NapamMeTpaMH COCTOSHUS Ta3a B M30MPOLIECCax, HIEKTPHU3aAIUs Tell,
B3aMMOJICUCTBUE 3aPsI0B;

OMKCHIBATh MEXAHMYECKOE NBWKCHHE, HMCIOJIb3Yys (PU3NYECKHE BEITMYMHBIL:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIBC TeJla, KUHETHYeCKash dHEeprus, MOTCHIIMATIbHAS DHEPrusi, MEXaHU4eCKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU TMPaBUIBHO TPAKTOBATH
(GU3MYECKUI CMBICIT HMCIOJB3YEMBIX BEIMYMH, WX O0O3HAUYCHUS M CIWHMIIBI,
HAXOJUTh (OPMYJIbI, CBSA3BIBAIOIINE MaHHYIO (DH3UYECKYIO BEIHMYHMHY C JIPYTUMU
BEITUYMHAMU;

OMKCHIBATh HM3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBHIC SBJICHUS,
UCTIONIb3Ysl (DU3MYECKUE BEIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHsis
KHHETHYECKas SHEPIHs XaOTHYECKOTO JBIKCHUS MOJICKYJI, CpeIHEKBaApaTHIHAs
CKOPOCTHb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, paboTa rasa,
KOA(h(DUIMEHT TMONE3HOTO JCUCTBUS TEIUIOBOTO JBUTATENS; MPH OMUCAHUU
NPaBUWJIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJIB3YEeMbIX BEIUYUH, WX
0003HAaUeHUA W EOUHUIBI, HAXOJIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETHYHUHY C IPYTHUMH BEIIMUYNHAM;

OTHCHIBATh N3YYCHHBIC DJICKTPUICCKHE CBOMCTBA BEIMIECTBA U DJICKTPHUCCKHE
SIBJICHHSI (TTPOIIECCHI), UCTIONB3YST (PU3MUECKHE BEIUYUHBI: DJICKTPUUYCCKUN 3apsif,
ANEKTPUUECKOE TMOJIe, HAMPSHKEHHOCTD TMOJIsl, MOTEHIIUAN, pa3HOCTh MOTEHIIUAJIOB;
IpY OINHWCAHWKM TIPABWJIBHO TPAKTOBAaTh (U3MYECKHH CMBICI HCIIOIh3YyEMBbIX
BETMYMH, WX OOO3HAYCHHWS] W CIWHHUIIBI; YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOIINC
JTaHHYI0 (PM3UYECKYIO BETUYHHY C APYTUMH BEITUIUMHAMU,

aHAIM3UPOBaTh (PU3MUECKHE MPOIECCHl U SBIICHUS, UCIIONB3Ys (HU3HUUECKUE
3aKOHBI Y TIPUHIUIBL: 3aKOH BceMHUpHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpaHEHUsS MEXAaHMYECKOW OJHEPTrUH, 3aKOH COXPAaHCHUS HMITYJIbCa,
IPUHITUI CYTEPIIO3UIIMA CHJI, TPUHITUIT PABHONPABUS WHEPIUATHHBIX CHCTEM
oTCcuéTa, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KUHETUYECKON PHEPTrUU TEIUIOBOTO JBUXKEHUS MOJEKYI C
a0COJIOTHOM TeMImepaTypou, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUs
ANEKTPUYECKOTO 3apsfa, 3akoH KyroHa, Mpu 3TOM pa3iaudaTrh CIIOBECHYIO
(GOpMyITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKECHUE W yCIIOBUS (TPAaHMIIBI,
0071aCTH) MPUMEHUMOCTH;

00BSACHATH OCHOBHBIEC IPUHIIUIIBI ICUCTBUS MAIIIUH, TPUOOPOB U TEXHUUECKUX
YCTPOKMCTB; pa3anuvarh YCJIOBHS MX O€30MaCHOTO MCIIOJIb30BaHMS B IIOBCEIHEBHON
KU3HH,

BBITIOJHATDh JKCIIEPUMEHTHI TI0 HCCJICNOBAHUIO (DU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUM, MPH 3TOM
dbopmynupoBath MpodIeMy/3a1ady U TUIOTE3y Y4eOHOTr0 SKCIIEPUMEHTa, COOUpaTh



YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUSs, MPOBOJAUTH ONBIT U (POPMYITHPOBATH
BBIBO/IbI;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIC U3MEPEHUsI (PU3NUECKUX BEIUYUH, MPU
3TOM BBIOMpaTh ONTHUMAJIbHBIA CHOCOO M3MEPEHHUS U HCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIeIOBaTh  3aBUCUMOCTH  MEXKIY  (PU3NYECKHMMH  BEJIMYMHAMH  C
WCIIOJIb30BAHUEM MPSIMBIX H3MEPEHHH, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(GbUKCUPOBATh PE3YJbTATHI MOJTYUYEHHON 3aBUCUMOCTH (PM3UYECKUX BEJIMUUH B BUJIE
TaOHIl ¥ TPaQUKOB, JACJIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCICIOBAHMUS;

coOmro/1aTh MpaBwiia 6€30MacHOr0 TPyJa MPU MPOBEICHUU HMCCICIOBAHUHN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM W IMPOEKTHOU
NESATENBHOCTH C MCHOJB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOIO
000pyaoBaHu4,

pemarh pacu€THbIE 3a7a4dl C SBHO 3aJlaHHON (DU3UYECKON MOJIEThIO,
UCTIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACHITh (PU3NUYECKHE BEJIMYMHBI U (POPMYIIBI,
HEeoOXonuMble NJisi €€ pelleHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
NOJIyYEHHOT'0 3HAUeHHS (PU3HUECKON BEJIMYUHBI;

pelIaTh KAYECTBEHHBIC 3a/1a4M: BBICTPAUBATh JIOTHUYECKH HEIPOTUBOPEYUBYIO
LEMOYKY PACCYKIECHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
buzuYecKue sIBJICHNUS,

UCIIOJIb30BATh ITPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTUU I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAUUA U MPEACTABICHUS
y4eOHON ¥ HAy4YHO-TIOMYJIApHON WHGPOPMAIMK, TOJYYEHHOW W3 Pa3InYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOJTYy4aeMyIo HH(pOpMaIuio;

MPUBOJIUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, 00BSICHEHUE TPOLIECCOB OKPYKAIOLIEr0 MUPA, B pa3BUTHUE TEXHUKH
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B TTOBCETHEBHOM KU3HU TS
oOecrieueHrss 0€30MACHOCTU NpH OOpallleHUH € MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHM, NIl COXPAHEHUS 30POBbsSI U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBE/ICHUS B OKPYKAIOLIEH CpeJIE;

paboTath B TpYIIE C BHINOJIHEHUEM pPA3IMYHBIX COIHAIBHBIX POJICH,
IUTAaHUPOBATh padOTy TPYIIbI, palMOHAIBHO paACHpENeNsiaTh OO0S3aHHOCTU U
IJIAHUPOBATH ACATEIIbHOCTh B HECTAHAAPTHBIX CUTYyalMAX, aJ€KBAaTHO OILCHUBATH
BKJIAJl K&KJIOT0 U3 YYaCTHUKOB I'PYMIIbl B PELICHUE pACCMAaTPUBAEMOM TPOOIEMBI.

K koH1y 00yuenus B 11 kj1acce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHBl MHpA, B PA3BUTUM COBPEMEHHOW TEXHUKH U
TEXHOJIOTUHM, B TPAKTUYECKOU NEATEIBHOCTH JIFOJAEH, LEJIOCTHOCTh U €IUHCTBO
(u3HYECcKON KapTUHBI MUDA;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETeH:
TOYEYHBIN AJEKTPUUECKUHN 3apsif, Jy4d CBETa, TOUCUHbIN UCTOYHUK CBETA, sI€pHas
MOJIEJIb aTOMa, HYKJIOHHAss MOJIeJh aTOMHOTO Sjpa MpU PEIICHUU (PU3UIECKUX
3azay;

pacrno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKU M KBAaHTOBOW (DU3UKHU: AJIEKTPHUUECKAsT MPOBOJANUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEUCTBHS TOKa, B3aUMOJICHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBME MAarHUTHOTO TIOJSI Ha
MPOBOJHUK C TOKOM M JBIKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUsS U
BOJIHBI, MPSIMOJIMHEHHOE PacHpOCTPAHEHUE CBETa, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W TOMsApU3alus CBETa, JUCIEPCUs CBETa,
dboToanekTpudeckuii 3pdext (potoaddexT), cCBeTOBOE AaBICHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aTomMa BOJOPOJia, €CTECTBEHHass U HMCKYCCTBEHHas
PaIuOaKTUBHOCTE;

OMHCHIBATh W3YUYEHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKUE, MATHHUTHBIC,
ONTHYECKHE,  DJIEKTPUYECKYI0  TPOBOJUMOCTH  PAa3jIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJIGHUS (MPOIECCHI), UCMOJB3Ys (PU3HMYECKUE BEIUYUHBI:
AJIEKTPUUYECKUN 3apsijl, CHJIa TOKa, JJIEKTPUUYECKOE HAIPSIKEHHUE, AIEKTPUUYECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIMATIOB, JIEKTPOJBUKYINAsl cuia, padoTa TOKa,
WHAYKIUS MAarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHla, WHIYKTUBHOCTH
KaTyIIKW, SHEPrusl SJEKTPUYECKOTO M MArHUTHOTO TMOJIEH, TEPHOJ] U YacToTa
KoJie0aHu B KoJeOaTeIbHOM KOHTYpE, 3apsii W Cuila TOKa B Ipolecce
FapMOHUYECKHX DJICKTPOMArHUTHBIX KoOjJieOaHul, (OKYCHOE pacCTOsTHUE W
ONTHYECKasi CWJa JIMH3BI, TIPH OMHCAHWUU TPABWIHHO TPAKTOBATh (DU3UUCCKUN
CMBICII HCIIOJNB3YEMBIX BEIMYMH, WX OOO3HAYEHUS W EIUHUIIBI, YKa3bIBaTh
(bopMyJIbI, CBSA3BIBAIOIINE TAHHYIO (PU3MUYECKYIO BEJTUUHMHY C IPYTUMHU BEJIMUUHAMU;

OMUCHIBATh M3YyYCHHBIC KBAHTOBBIC SBICHUS M MPOLECCHl, HUCIOIb3YS
(dbu3HYeCcKre BEIMYMUHBI: CKOPOCTH 3JICKTPOMATHUTHBIX BOJH, JJWHA BOJHBI U
4acTOTa CBETA, SHEPTUSI U UMITYJILC (POTOHA, MIEPUOJI TIOypaciaia, SHEPTHsl CBsI3U
aTOMHBIX SIJIep, NpPU OINKUCAHUM TPABUIBHO TPAKTOBAaTh (PU3MUECKHN CMBICI
UCIIOb3YEMbIX BEJIWYUH, MX OO0O3HAYCHUS] W €IUHMIIBI, yKa3bIBaTh (DOPMYIIbI,
CBSI3bIBAIONIME JaHHYI0 (DU3WYECKYI0 BEIUYMHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL

aHATM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBIICHUS, UCIIONB3Ys (U3HUUECKUE
3aKOHBI U MPUHIUIIBL: 3aK0OH OMa, 3aKOHBI TOCIIEIOBATEIHLHOTO U MapaiIeIbHOTO



COCIMHEHUs MPOBOJHUKOB, 3aKOH Jkoyns—JleHma, 3aKOH 3JIEKTPOMAarHUTHOU
UHIYKIUY, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTpaHEHUsI CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJIEHUS CBETa, ypaBHeHHE OWHIITEHHaA it doTtodrddexra,
3aKOH COXPaHEHWsl HHEPrUH, 3aKOH COXPAHEHHUS] UMITYJIbCA, 3aKOH COXpPaHEHUs
JIEKTPUYECKOTr0 3apsA]ia, 3aKOH COXPAHEHMsS] MAaCCOBOIO 4YMCIIa, MOCTysaTsl bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHAa, €ro MaTeMaTUYECKO€ BBIPAKEHHE M YCJIOBHUS (TpaHHULBbI, 0O0JacTH)
IPUMEHUMOCTH;

ONpEIENATh HAIIPABJIECHUE BEKTOPAa MHIAYKIIMM MAarHUTHOI'O MOJISl POBOJIHHKA
C TOKOM, cuiiel Ammnepa u cuisl JlopeHna;

CTPOUTh W ONKCHIBATH M300paKEHUE, CO3/1aBAEMOE ILIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBINIOJIHATD JKCIEPUMEHTHl 10 HCCIENOBAHUIO (DU3NYECKUX SABJICHUH U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX UM KOCBEHHBIX HM3MEPEHUM: MpPU 3TOM
dbopmyIMpoBaTh MpoOIeMy/3a/1ady U THIIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pyA0BaHUs, MPOBOAUTH ONBIT U (POPMYITUPOBATH
BBIBOJIbBL;

OCYIIECTBIISITH MPSMBIE U KOCBEHHBIC H3MEPEHUS (PU3MUECKUX BETUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJbHBIM CIIOCOO M3MEPEHHS W HMCMOJIb30BaTh HM3BECTHBIC
METO/IbI OIICHKH MOTPEITHOCTEN U3MEPEHHU;

UCCJIeI0BATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCTIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUN: MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIbTAThI
MOJyYEeHHOW 3aBUCHUMOCTH (U3UYECKUX BEIWYMH B BHUAE TaOIUIl U TpaduKOB,
JIeNaTh BBIBOJIBI I10 PE3YJIBTATAM HCCIIEOBAHUS;

coOmro/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HMCCIECIOBAaHUMN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-MCCIEeOBATEIbCKOM W MPOEKTHOU
JESATENBHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOIO
000pyA0BaHuU4;

pemiath pacuéTHpIC 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4d
BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIITh (PU3NUYECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXoUMbIE NJisi €€ PEIICHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATBHOCTH
MOJy4YE€HHOT0 3HauUeHUs (PU3MUECKON BEIUYUHBL;

peniaTh KaueCTBEHHbIE 3a/1aUd: BHICTPAUBATH JIOTUYECKH HETIPOTHUBOPEUUBYIO
LENOYKY pPACCYXKIEHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBJICHNUS,

UCTIOJIb30BaTh IPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH [UIsl TIOMCKA, CTPYKTYPUPOBAaHHUs, HHTEPIPETALMU U MPEICTABICHUS



y4eOHON ¥ HAy4YHO-TIOMYJSAPHON HHGPOPMAIMK, TOJYYEHHOM W3 Ppa3InYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTYyYaeMyIo HH(pOpMaIuio;

OOBSICHSITh TMPHUHILMIBI JEUCTBUS MAaIllMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3anuyaTh yCJIOBUS UX 0€30MaCHOIO MCIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

MPUBOIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE MPOIIECCOB OKPYXKAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BATh TEOPETUICCKUE 3HAHUS 110 (PU3HUKE B TIOBCETHEBHOM KU3HU TS
oOecrieueHrss 0€30MACHOCTH TPH OOpalIeHUH € MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, NI COXPAHEHUS 3JI0POBbSI M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOUIEH Cpee;

paboTaTh B Tpynmne C BHIMIOJTHEHUEM pa3IMYHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAlMOHAIHHO PACHPEACTATh OOS3aHHOCTH U
IJIAHUPOBAThH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4yecTBOo 4acoB JJIeKTPOHHBbIE
HaumenoBanue
Ne (uudposbie)
pa3aejioB H TeM Konrtpoubnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMMsbl padoThI padoTsbI
pecypcsl
Paznen 1. DU3UKA U METO/Ibl HAYUYHOI'O IO3HAHUSA
11 ®dusnka 1 METOIbI ) 0 0 bubmnoreka [IOK
' HAYYHOTO TO3HAHMS https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3nen 2. MEXAHUKA
Bbu6mmorexa [JOK
2.1 K
HHEMATHRA > 0 0 https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
2.2 Jluamuica 7 0 0 https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHECHHUSI B 6 | | bubnmorexa [JOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Pa3nen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJIUNHAMUKA

OCHOBBI
3.1 MOJEKYISIPHO 9 0 1 bubmorexa LOK
' yp . https://m.edsoo.ru/7f41bf72
KHUHETUICCKOU TEOPUU
19 OCHOBBI 10 1 0 bubmuorexa [JOK
' TEPMOJAUHAMUKU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.3 ArperaTipie > 0 0 https://m.edsoo.ru/7f41bf72



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

COCTOSIHUS BEIECTBA.
®a3oBbIe IEPEXOIbI

Hroro no pasneny 24
Paznen 4. JIEKTPOJANHAMUKA
bub6mmoreka [JOK
4.1 1
IICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
[TocTosaHHBII
47 AIEKTPUUYECKUHN TOK. 12 bubnmorexa [JOK
' Toku B pa3nuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 63

YACOB 110 ITPOTPAMME



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

11 KITACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pasuesion (undposbie)
Koutpoasnbie | IlpakTuyeckne
n/m | W TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazgea 1. JIEKTPOAUHAMMUKA
MarunuTtHoe 1oJe. BuG LIOK
nOIMoTEKA
1.1 11 1
D7IeKTpOMArHHTHAS 3 https://m.edsoo.ru/7f41c97¢
WHIYKIUSA
Hroro no pasneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHbI
MexaHudeckue u
2.1 3JIEKTPOMArHUTHBIC 9 0 1 bubmorexa LHOK
’ P https://m.edsoo.ru/7f41c97¢c
KoJieOaHus
29 MexaHu4eckue u 5 1 0 bubnuorexa [JOK
' DJIEKTPOMAarHUTHBIE BOJIHEI https://m.edsoo.ru/7f41¢c97¢c
but6mmoreka [IOK
2.3 Ok 10 0 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEITUAJIbHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI cIEUATIBHOU 4 | 0 bu6mmoreka [IOK
' TEOPUU OTHOCUTEIILHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DJIeMEHTHI KBAaHTOBOM 6 0 0 bubmuorexa [JOK



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

OIITUKHU https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
4.2 C 4 0
TpocHHC aToMa https://m.edsoo.ru/7f41c97¢
bu6mmorexa [JOK
4.3 A 5 0
TOMHOE A1pO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Pa3nesa S. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

51 DNIeMEHTHI aCTPOHOMUU U 7 | bu6nmoreka [JOK
' acTpopu3uKu https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOUIEE IIOBTOPEHUE
bubnuorexa [JOK
6.1 Obobuaromee nosToperHe 4 0 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos
Ne DJIeKTpOHHbIe U poBbIE
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero o0pa3oBaTte/ibHbIE PecypcChl
padoThl padoThI
®du3uka — Hayka o
| npupone. Hayunsie | 0 0 bubnuorexa [IOK
METOJIbI MO3HAHUS https://m.edsoo.ru/ff0c32e2
OKpY’Karolllero Mupa
Pone 1 MecTo pu3uku B
dbopmupoBaHUN
) COBPEMEHHOW HAYyYHOM | 0 0 bubmmoreka [JOK
KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU
NesITeNIbHOCTH JTI0AeH
MexaHnueckoe JBHKEHUE.
OTHOCHUTEIBHOCTD
3 MEXaHUYECKOTrO JIBUKEHHUS 1 0 0 bubmmorexa [IOK
g ’ https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpoOCTb,
YCKOpEHUe
4 PaBHOMepHOE | 0 0 bubnuoreka [JOK
NPSIMOJIMHEHMHOE JIBUKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE | 0 0 bubnmoreka [JOK
MPSIMOJIMHEHHOE JIBM)KCHUE https://m.edsoo.ru/ff0c372¢e
CBo0OoHOE TIaZICHHE. Eub 10K
oTeKa
6 YckopeHnne cBOOOHOTO 1 0 0 HOJHOT

HagcHUs

https://m.edsoo.ru/ff0c39cc



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

KpuBonunuelinoe
JIBHKeHHUE. [[BruKeHne

bub6moreka [JOK

7
MaTepHaIbHON TOYKH T10 https://m.edsoo.ru/ff0c3ada
OKPY’KHOCTH
[TpunIIMI
oTHOcHUTEeIbHOCTH ["anmues.
8 HNuepimanbHbie CUCTEMBI buommorexa LOK
pit . https://m.edsoo.ru/ff0c3be8
otcyeTa. [lepBblii 3aKkOH
HrroTona
Macca tena. Cuna.
ITpuHOUND cynepro3uIn
9 CI/EI Bro 01}/]1“3a11)<0H buomorexa LIOK
’ p https://m.edsoo.ru/ff0c3bed
Hrrotona misa
MaTepHATLHON TOYKH
10 Tperun 3akoH HproToHa bubnmoreka [JOK
JJI1 MaTepHAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO
1 Tssrotenusi. Cuiia TSHKECTH. bubmuoreka [JOK
[TepBast kocmuyeckas https://m.edsoo0.1u/ff0c3d00
CKOpPOCTb
12 Cuna ynpyroctu. 3aKoH bubnmoreka [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpeHus.
Koadduiment tpenus.
13 CI/IJI(EI:(%:)OH OTI/IBJIPCHI/IH pH bubmmorexa [JOK
p p https://m.edsoo.ru/ff0c3{76
JBM)KCHUU TeJla B
KUJIKOCTH WIJIH Ta3e
14 Nmmynbe MmaTepuanbHON bubnuorexa LIOK

TOYKH, CUCTCMBbI

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c43d6

MaTepuaIbHBIX TOUCK.
Nmnynbe cumbl. 3akoH
COXPaHEHHUS UMITYJIbCA.
PeakTtuBHOE ABIKEHUE

15

PaboTa 1 MOIITHOCT CHIIBI.
Kunernueckas sneprus
MaTepUaIbHOW TOYKH.
Teopema 06 n3MEHEHUH
KAHETUYECKOW SHEPIHU

bubmmnoreka LIOK
https://m.edsoo.ru/ff0c4502

16

IToTeHunanbpHas SHEprus.
ITorenuumanbHas SHEPrus
yrpyro neopMupoBaHHOU
npyxuHsl. [loreHnnanbHast
SHEprus Tena BOIU3U
MMOBEPXHOCTU 3eMITH

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

17

[ToreHnuanbHbIe U
HETIOTEHIMAIbHBIC CHJIBIL.
CBs13b paboThI
HETOTEHIMATBbHBIX CHUII C
U3MCHEHHEM
MEXaHUYECKOH SHEPTUH
CUCTEMBI TeJl. 3aKOH
COXpaHCHHSI MEXaHUUECKOH
SHEPTUM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478¢c

18

JlaGopatopHas pabota
«HccnenoBanue cBs3u
pabOThI CHITBI C
M3MEHEHHUEM
MEXaHUYECKON YHEPTUU

bub6moreka [JOK
https://lesson.academy-

content.myschool.edu.ru/lesson/700e4619-
2501-4518-baa8-7d3c5ae16b52



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://lesson.academy-content.myschool.edu.ru/lesson/700e4619-250f-45f8-baa8-7d3c5ae16b52
https://lesson.academy-content.myschool.edu.ru/lesson/700e4619-250f-45f8-baa8-7d3c5ae16b52
https://lesson.academy-content.myschool.edu.ru/lesson/700e4619-250f-45f8-baa8-7d3c5ae16b52

Tella Ha PUMepe
pacTsHKEHHST PE3HHOBOTO
KIyTay

IToctynarensHoe u
BpAIIATEIILHOE IBIKCHHE
a0COIFOTHO TBEPIOTO Tea.

bub6mmoreka [JOK

19
MowmenT cuisl. [Tnedo https://m.edsoo.ru/ff0c41a6
CHIBL. Y CIIOBHUSI
paBHOBECHS TBEPJIOTO TeJa
KonTponbnas pabota mo
20 teme «KnHemaTtuka. bubnuorexa [JOK
Jlunamuka. 3aKOHBI https://m.edsoo.ru/ff0c4b74
COXpaHEHUsSI B MEXAHUKE)
OCHOBHBIE TTONOKEHUS
MOJIEKYJISIPHO-
buo K
21 KUHETUYECKON TEOPHH. uommorexa [0
E https://m.edsoo.ru/ff0c4dc2
POYHOBCKOE JIBH)KECHHE.
Anddysus
XapakTep IBUKEHUS U
N bub6mmorexa [JOK
B3aUMOJIEHUCTBUSA YACTHUI]
2 semectsa, Moxen https://lesson.academy-
) content.myschool.edu.ru/lesson/3ae96¢60-
CTPOCHI 18308, 646f-449b-93d5-736acd86bdad
KUIKOCTEN U TBEPABIX TEI
Macca mosnexyii. Bubmiorexa LIOK
https://lesson.academy-
23 KonnuecTBo BemecTna.
I A content.myschool.edu.ru/lesson/3ae96c60-
OCTOAHHAT ABOTAAPO 646£-449b-93d5-736acd86bdad
4 BuyTpennsis saneprust bu6mmoreka [IOK

TEPMOJIUHAMHUYECKOU

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://lesson.academy-content.myschool.edu.ru/lesson/3ae96c60-646f-449b-93d5-736acd86bdad
https://lesson.academy-content.myschool.edu.ru/lesson/3ae96c60-646f-449b-93d5-736acd86bdad
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CHUCTEMBI M CIIOCOOBI €€’
m3MmeHenus. KommaecTBo
TETIOTHI U pabdoTa.
BuyTpennsis sneprust
OJJHOATOMHOTO HJ€aJIbHOIO
rasza

25 Bunael Terionepenauu bubmmorexa LOK
https://m.edsoo0.1ru/ff0c5¢36

TermioBoe paBHOBECHE. Bu6mnoreka IIOK

2% Temnepatypa u eé€ https://lesson.academy-
n3mepenue. [lkamna content.myschool.edu.ru/lesson/a3990d2d-
temuneparyp Llenbcus ee77-4408-b111-8b0533ab7790
VY nenbHas TEMI0EMKOCTh
BemecTBa. KonmnuectBo

27 TETIOTHI TIPH bubmorexa [OK

https://m.edsoo.ru/ff0c5¢36

Teronepeaaye.
AnmabaTHBIN MPOIIECC

73 VYpaBHEHME TEMIOBOTO bubnuorexa [IOK
Oamanca https://m.edso0.ru/ff0c6820

29 Wneanbnsriii raz B MKT. bubnuorexa [JOK
OcHoBHoe ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoiroTHas TeMIiepaTypa
Kak Mepa CpeHei

30 KUHETUYECKON SHEPrUu bubnuorexa [JOK
JBVKEHUS MOJIEKYIL. https://m.edsoo.ru/ff0c511e
YpaBHenue Menzeneena-
Knaneiipona

31 3akoH JlanbToHa. ['a30BbIe bubnuorexa [JOK

3aKOHBbI

https://lesson.academy-



https://m.edsoo.ru/ff0c5c36
https://lesson.academy-content.myschool.edu.ru/lesson/a3990d2d-ee77-4408-b111-8b0533ab7790
https://lesson.academy-content.myschool.edu.ru/lesson/a3990d2d-ee77-4408-b111-8b0533ab7790
https://lesson.academy-content.myschool.edu.ru/lesson/a3990d2d-ee77-4408-b111-8b0533ab7790
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c6820
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https://lesson.academy-content.myschool.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b

content.myschool.edu.ru/lesson/72¢240a0-
04ef-4fb4-931b-a42ded7a031b

N3onporeccel B naeanibHOM

32 rase u ux rpaguueckoe bubmmorexa LHOK
P https://m.edsoo.ru/ff0c570e
MpeACTaBICHUE
Jlaboparopnas pabota
bu6mmorexa [JOK
«Hccnenosanue
33 SABHCHMOCTH MEKI https://lesson.academy-

Y content.myschool.edu.ru/lesson/72¢240a0-
fapaMeTpamMu CoCTOAHMA 04ef-4fb4-93 1b-ad2ded7a031b
Pa3peKEHHOTO Ta3a
IIepBb1ii 3aK0H

34 TEPMOAVHAMUKHU U €TI0 bu6nuorexa LIOK
IIPUMEHEHUE K https://m.edsoo.ru/ff0cSefc
u3omnpoleccam
15 [Tpunmun nevictBus u KI1/] bu6mmoreka [IOK
TEIJIOBOM MAallIMHBI https://m.edsoo.ru/ff0c600a
HeoOpaTtumocTs mporeccos
36 BII I/Ip0 e. Bro OEI 3aKOH bubmorexa LIOK
pHpoe. p https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHI
bub6morexa [JOK
https://lesson.academy-
37 k1 Kapno u ero KII
Hu PHO M eT A content.myschool.edu.ru/lesson/189e7f13-
02fa-42d6-8dc2-14104b63894 1
bu6mmoreka [IOK
18 DKOJIOTHUECKHUE TPOOIIEMBI https://lesson.academy-
TEIUIOIHEPIreTUKHU content.myschool.edu.ru/lesson/09ec74aa-
eb92-46ab-a52e-793b86a0624d
39 [Tapoo6pazoBanue u bu6nuorexa LIOK

KoHeHcauus. Mcnapenue

https://m.edsoo.ru/ff0c63b6



https://lesson.academy-content.myschool.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b
https://lesson.academy-content.myschool.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b
https://m.edsoo.ru/ff0c570e
https://lesson.academy-content.myschool.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b
https://lesson.academy-content.myschool.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b
https://lesson.academy-content.myschool.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://lesson.academy-content.myschool.edu.ru/lesson/189e7f13-02fa-42d6-8dc2-14104b638941
https://lesson.academy-content.myschool.edu.ru/lesson/189e7f13-02fa-42d6-8dc2-14104b638941
https://lesson.academy-content.myschool.edu.ru/lesson/189e7f13-02fa-42d6-8dc2-14104b638941
https://lesson.academy-content.myschool.edu.ru/lesson/09ec74aa-eb92-46ab-a52e-793b86a0624d
https://lesson.academy-content.myschool.edu.ru/lesson/09ec74aa-eb92-46ab-a52e-793b86a0624d
https://lesson.academy-content.myschool.edu.ru/lesson/09ec74aa-eb92-46ab-a52e-793b86a0624d
https://m.edsoo.ru/ff0c63b6

1 KHUIICHUEC

AOCOIOTHAS U
OTHOCHUTEIBHAS BIAXKHOCTD

bubmuorexa [JOK

40 BO3ayxa. HaceieHHbI https://m.edsoo.ru/ff0c64d8
nap
Tsepnoe temo.
Kpucrannnueckue u
aMmop(@HbIe Tena.

41 AHI/IPB((I))TpOHI/I}I CBOWUCTB bubmmorexa LHOK

https://m.edsoo.ru/ff0c6510

Kpuctamios. XKunkue
kpuctauibl. COBpeMeHHbIE
MaTepuabl
[InaBnenue u

4 KPUCTAIIU3aLHs. bu6nuorexa [IOK
VY nenpHas Temuora https://m.edsoo.ru/ff0c6708
iasienus. Cyomumarust
O0600marIMil YPOK

43 «MOJ‘IeKyJ'I}IpHa}}I]I()bI/ISI/IKa. buomorexa OK

https://m.edsoo.ru/ff0c6938

OCHOBBI TEpPMOAMHAMUKI
KonTponbnas pabota no

44 teme «MouekyspHas bu6mmoreka [JOK
¢duzuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
DnekTpu3aIus Tel.

45 DnexkTpuueckuu 3apsj. [Ba bu6nuoreka [JOK
BU/J1a DIEKTPUYECKUX https://m.edsoo.ru/ff0c6bcc
3apsioB

46 IIpoBOAHMKY, TUANEKTPUKH bubnuorexa LIOK

U TIOJyTIPOBOJIHUKHU. 3aKOH

https://m.edsoo.ru/ff0c6bec



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

COXpaHCHHS
AIIEKTPHUYECKOTO 3apsiia

B3aumoencTBue 3apsios.

. bu6mmorexa [JOK
47 3 K .T
O . OHCHHRIH https://m.edsoo.ru/ff0c6ced
AJIEKTPUYECKUH 3apsifl
HanpsixeHHOCTD
AIEKTPUUECKOTO TOJIA.
48 IIpuHIIMTI CyTIEPIIO3UITUHN bubmmorexa HOK
PHHI ynep H, https://m.edsoo.ru/ff0c6df2
AIEKTPUUECKUX TOJICH.
JIuHuu HanpsKEHHOCTH
Pabora cun
49 AJIEKTPOCTATUYECKOTO bu6nuoreka [JOK
nois. [lorenmnuain. https://m.edsoo.ru/ff0c6f00
Pa3HoCTh mOTEHIIMATIOB
[IpoBoaHUKY U
JUAJICKTPUKH B
50 3JICKTPOCTATUYSCKOM II0JIC bubmorexa TIOK
p ' https://m.edsoo.ru/ff0c7018
JuanekTpuueckas
MIPOHUIIAEMOCTD
51 DNEeKTPOEMKOCTb. bu6mmoreka [JOK
Konpaencarop https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTb IIIOCKOTO
5 KOHJIEHCaTopa. JHEprus bubnuoreka [IOK
3apsHKEHHOT0 https://m.edsoo.ru/ff0c72¢c0
KOHJIEHCATOpa
Jlaboparopuas pabota Bubmaorexa LOK
" https://lesson.academy-
53 N3smepenune
. content.myschool.edu.ru/lesson/69045137-
AIEKTPOEMKOCTH

b23d-4714-8fc6-acde365ec2c3



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://lesson.academy-content.myschool.edu.ru/lesson/69045137-b23d-47f4-8fc6-acde365ec2c3
https://lesson.academy-content.myschool.edu.ru/lesson/69045137-b23d-47f4-8fc6-acde365ec2c3
https://lesson.academy-content.myschool.edu.ru/lesson/69045137-b23d-47f4-8fc6-acde365ec2c3

KOHJIeHcaTopa"

[IpuHIMD AeicTBUA U
MIPUMEHEHNE
KOHJICHCAaTOPOB,
KOMMPOBAJIBHOTIO amnmapara,

bu6mmoreka [IOK
https://lesson.academy-

54
CTPYWHOTO MPUHTEPA. content.myschool.edu.ru/lesson/eb0d5 1e2-
DreKTpocTaTHYECKas b6a8-4a34-ac91-323c10be2elS
3aIIMTa. 3a3eMJICHHIE
AIEKTPONPUOOPOB
DNEeKTPUYECKHM TOK,
YCJIOBHSI €70
bu6mmoreka [IOK
CYIIECTBOBAHUS.
o https://lesson.academy-
55 ITocTosuuEI TOK. CHa
o content.myschool.edu.ru/lesson/Oe6e5112-
ToKa. HAnpreHe. edf6-4d1c-bed3-2149d0e7daba
ConporuBnenue. 3akoH
OmMa 1t yyacTka Lenu
IlocnenmoBarenbHOE,
napajiebHOE, CMEIIAHHOE
56 COEIMHEHHE MMPOBOJIHHUKOB. bu6nuorexa [IOK
JlaGopatopHas pabota https://m.edsoo.ru/ff0c7410
«M3ydyeHune cMEIanHoro
COCIMHEHUS PE3UCTOPOBY»
PaboTa 1 MOIITHOCTH
57 AIEKTPUYECKOTO TOKa bubmmorexa TIOK
p ' https://m.edsoo.ru/ff0c7838
3akoH Jlxxoyns-Jlenua
3axon Oma U1 HOJITHOU
58 (3aMKHYTOH) bubnuorexa [JOK

SHeKTpHHCCKOﬁ OeIIu.
KOpOTKO@ 3aMBIKaHHC.

https://m.edsoo.ru/ff0c7ae0



https://lesson.academy-content.myschool.edu.ru/lesson/eb0d51e2-b6a8-4a34-ac91-323c10be2e15
https://lesson.academy-content.myschool.edu.ru/lesson/eb0d51e2-b6a8-4a34-ac91-323c10be2e15
https://lesson.academy-content.myschool.edu.ru/lesson/eb0d51e2-b6a8-4a34-ac91-323c10be2e15
https://lesson.academy-content.myschool.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://lesson.academy-content.myschool.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://lesson.academy-content.myschool.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Jlaboparopnas pabota
«3mepenue D1C
MCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTUBIICHUS

DOneKkTpoHHas
IIPOBOAMMOCTD TBEPJIBIX
METaJJIOB. 3aBUCUMOCTh

bu6moreka [JOK
https://lesson.academy-

> COIPOTHBIICHHUS METAIIJIOB content.myschool.edu.ru/lesson/e15b92e5-
OT TeMIIepaTypHl. 0007-420e-a68b-c6105a5e0a53
CBepXmpoBOIUMOCTD
DJEKTPUYECKUH TOK B bubmmorexa LOK

60 Bakyywme. CBOHCTBa https://lesson.academy-

content.myschool.edu.ru/lesson/e15b92e5-

HICKTPOHHDIX TYHKOB 0007-420e-a68b-c6105a5¢0a53
[TomynpoBOIHUKH, UX
cOOCTBEHHAs ¥ MpUMECHAas

61 POBOAMMOCTEL. CBOMCTBA bub6mmorexa [JOK
p—n-nepexona. https://m.edsoo.ru/ff0c84ae
[TonynpoBOAHUKOBBIE
npudOopbI
DIEKTPUUECKUHU TOK B

acTBOpax W pacIiiaBax
62 SJ'IGKTpiJ‘II/ITOI;. bubmmorexa LIOK
https://m.edsoo.ru/ff0c82ba
DAEKTPOIUTUYECKAS
JUCCOUAIUS. DIEKTPOIIN3
DIEKTPUUECKUHU TOK B
. but6mmoreka [IOK
63 razax. CaMOCTOSTEIIbHBIN 1

HECAMOCTOSATEIbHBIN

https://m.edsoo.ru/ff0c84ae



https://lesson.academy-content.myschool.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.academy-content.myschool.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.academy-content.myschool.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.academy-content.myschool.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.academy-content.myschool.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.academy-content.myschool.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

pa3psa. Mounus. [1nazma

DnexTpuyecKkue mpuOophl U
YCTPOMCTBA U UX

64 OPaKTHIECKOEC 1 Enbmiorexa OK
p https://m.edsoo.ru/ff0c86fc
npumeHenue. [Ipasuna
TEXHUKHU 0€30I1aCHOCTH
65 Oo6o06maromuit ypok 1 bu6muoreka [IOK
«INEKTPOIMHAMHKAY https://m.edsoo.ru/ff0c88be
Kontposbnas padota no
Teme «IJIEKTPOCTaTHKA.
66 IlocTostHHEBII 1 bubmmorexa LOK
. https://m.edsoo.ru/ff0c8a8a
anexTpuueckuit Tox. Toku
B Pa3JIMYHBIX Cpeaax»
PesepBHEIIT YPOK.
67 KOHf oanain abora 110 1 bubmorexa LOK
I: p " https://m.edso0.1ru/ff0c8c56
TeMe "DIeKTpoAHAMUKA
Pe3epBHEINI YPOK.
68 060(1; aro }II/II;I OK IIO 1 bubmmorexa LIOK
HHATOLIHH Yp https://m.edsoo.ru/ff0c8f6¢
TemaM 10 kiacca
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME



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 KITACC

Kosun4yecTBo 4acoB
Ne DJIeKTPOHHbBIE N (ppoBbIE
n/n Tewa ypoka Bcero Kontpobhvie | Ipaxririeckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
[TocTossHHBIE MATrHUTBI U UX
B3auMOJIecTBUE. MarHUTHOE
1 nosie. Bextop MaruuTHOMI 1 0 0 buomorexa LIOK
. https://m.edsoo.ru/ff0c9778
WHAYKIWW. JIMHUY MarHUTHOU
WHIYKITAW
MarsuTtHO€ 10JI€ IPOBOJHUKA
) ¢ TokoM. OmbIT Dpcrena. | 0 0 bubnmnoreka [JOK
BzaumoneiicTBue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaGopaTtopHnas pabota
3 «I/I3yEGHI/IIZ MaI“FI){I/ITHOFO 0JIAA 1 0 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM»
JlercTBUE MarHUTHOTO TOJISI
4 Ha JBUKYILYIOCS 3apsKCHHYIO 1 0 0 bubmnoreka [IOK
yactuny. Cuna Jlopenua. https://m.edsoo.ru/ff0c9df4
Pabota cuibl Jlopenna
JlelicTBME MAarHUTHOTO TIOJIS
Ha MPOBOJHUK ¢ TOKOM. Cuiia
5 Awmriepa. JlaboparopHas 1 0 1 bubnmnoreka [JOK
pabota «HccnenoBanue https://m.edsoo.ru/ff0c9ac0
JIEUCTBHUS ITIOCTOSHHOI'O
MarHuTa Ha paMKy ¢ TOKOM»
bubmuoreka [JOK
6 IIKTPOMATHHTHAA ! 0 0 https://lesson.edu.ru/lesson/87407413-



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://lesson.edu.ru/lesson/874074f3-62d6-449b-9f1b-9fe9a3e79f52

nHaykuus. [loTok BekTopa
MarHuTHOW uHAYKuuu. I/C
WHIYKIUU. 3aKOH
ANEKTPOMATHUTHON UHAYKIUU
Qapanes

62d6-449b-911b-9fe9a3e79152

JlaGopartopHnas pabota
«HccnenoBanue sBIeHAS

bu6mmoreka [IOK

! AJIEKTPOMATrHUTHOMN https://m.edsoo.ru/ff0cal 50
VHIYKLUW»
NHaykTUBHOCTE. fIBIICHME
camouuaykimu. J/(C

2 CaMOMHIYKIMHU. DHEPIUs bubnuorexa [JOK
MarHUTHOTO MOJISI KaTyIIKU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHuTHOE
rnojie
TexHuueckre ycTponcTa u
UX IIPUMEHEHUE: IOCTOSTHHBIE
MAarHUTBI, 3JIEKTPOMATrHUTHI, bubmmorexa LIOK

9 e — https://lesson.edu.ru/lesson/43eb8d8&b-

’ €435-4dd5-8b52-1¢3a9¢ef8defl

YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIMOHHAs €Yb
O06o0maromuii ypok

10 «MarnuTtHoe 1nozJe. but6mmoreka [{IOK
DJeKTpOMarHuTHas https://m.edsoo.ru/ff0cab82
VHIYKLUSD)

11

KonTponbhas pabota no teme
«MarauTHoe 1oJie.
DneKTpoOMarHuTHas
WHIYKIHSD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58



https://lesson.edu.ru/lesson/874074f3-62d6-449b-9f1b-9fe9a3e79f52
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://lesson.edu.ru/lesson/43eb8d8b-e435-4dd5-8b52-1c3a9ef8def1
https://lesson.edu.ru/lesson/43eb8d8b-e435-4dd5-8b52-1c3a9ef8def1
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

CB00OOIHBIE MEXaHUYECKHE
KoJjeOanus. ['apMoHHUeCcKre

12 KoJjieOaHus. Y paBHCHUE bubmorexa HOK
. https://m.edsoo.ru/ff0caf06
TapMOHHYECKUX KOJICOaHHIH.
[IpeBpanienue snepruu
JlaGopartopHnas pabota
«HccnenoBanne 3aBUCUMOCTH Bubnuoreka [JOK
13 Mepro/1a MaJibIX KoJeOaHui https://lesson.edu.ru/lesson/77d9¢8d3-
rpy3a Ha HUTHU OT JJIUHBI HUTU 5836-41cf-8e55-790f5afc433e
1 MaccChl rpy3a»
KosiebatenbHbIH KOHTYD.
CBoOo1HBIE
AJIEKTPOMArHUTHBIE
KOJIeOaHUs B UACAIILHOM
14 KOJIe0aTeIbHOM KOHTYE. bubmmorexa LHOK
https://m.edsoo.ru/ff0cb820
AHaNoOrus MeX11y
MEXaHUYECKUMH U
AIEKTPOMATHUTHBIMU
KoJIeOaHUSIMU
®opmyna TomcoHna. 3akoH
15 COXPAHEHUs SJHEPTUU B bu6muoteka [{IOK
HAIealIbHOM KOJIEOATEILHOM https://m.edsoo.ru/ff0cb9c4
KOHTYypE
[TepeMeHHBIN TOK.
CuHyCOMIATbHBIA
16 nepeMeHHbBIH TOK. MOITHOCTD bubnmnorexa [JOK

MIEPEMEHHOT'0 TOKA.
AMIIUTYAHOE U
JICHCTBYIOIIIEE 3HAUCHUE CHITBI

https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0caf06
https://lesson.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e
https://lesson.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbd34

TOKa W HAITPAKCHHA

IIpencrasnenue o
3aTyXamuX KOJIeOaHUsIX.
BrIHyXIeHHBIE MEXaHUYECKHE

17 KojeOanus. Pe3oHaHc bubmorexa HOK
' ' https://m.edsoo.ru/ff0cbb86
BeIHyX1€eHHBIE
AJIIEKTPOMArHUTHBIE
KoJIeOaHMs
Tpancdhopmarop.
paricop P bubmuorexa [JOK
[TpousBoacTBoO, nepenaya u
18 HOTOEBICHIE SIEKTHIECKOI] https://lesson.edu.ru/lesson/72b23327-
TPEDICHHE SICETP 172d-dacf-bbed-87384daab8c6
SHEPTUH
YCTpoUCTBO U IPAKTUYECKOE
MPUMEHEHUE JIIEKTPUIECKOTO
19 3BOHKA, TeHepaTopa bubmorexa HOK
) paTop 5 https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKA, JIMHUN
AJIeKTpoIepeaayd
OKOJIOTUYECKUE PUCKHU ITPU
MIPOU3BOJICTBE
anekTposneprun. Kynerypa bubmmorexa [IOK
20 N ’ https://lesson.edu.ru/lesson/aa63 7{21-
66af-4471-8732-8240d92ff7fc
AIIEKTPOIHEPTHH B
[MOBCEIHEBHOU KU3HU
MexaHn4decKre BOJIHBI,
YCJIOBHS pacTpOCTPAHCHHUS.
21 ITepuon. CxopocTtb bubmmoreka [IOK

pacupoCcTpaHeHU U JJINHA
BOJIHBI. [Tonepeunsie u
MPOJIOJILHBIE BOJHBI

https://m.edsoo.ru/ff0cca54



https://m.edsoo.ru/ff0cbb86
https://lesson.edu.ru/lesson/72b23327-172d-4acf-bbe4-87384daab8c6
https://lesson.edu.ru/lesson/72b23327-172d-4acf-bbe4-87384daab8c6
https://m.edsoo.ru/ff0cc324
https://lesson.edu.ru/lesson/aa637f2f-66af-447f-8732-8240d92ff7fc
https://lesson.edu.ru/lesson/aa637f2f-66af-447f-8732-8240d92ff7fc
https://m.edsoo.ru/ff0cca54

3Byk. CKOpOCTbH 3BYKa.

bub6mmoreka [IOK
22 I'pomkocTh 3ByKa. BeicoTa
POMKOCTD 3BYXa. BHICOT https://m.edsoo.ru/ff0cccOc
ToHa. TemOp 3ByKa
DJIEKTPOMArHUTHBIE BOJIHBI,
” UX CBOKMCTBA M CKOPOCTb. bubmmoreka [{JOK
[IIxana 3;1€eKTpOMarHUTHBIX https://m.edsoo.ru/ff0ccfe0
BOJIH
IIpuHUUIIBI paIuOCBA3U U bubnnorexa HOK
24 TeneBuaeHus. Pa3Burtue https://lesson.edu.ru/lesson/7dbe3376-
CpeaCTB cBsA3U. Pannonokamus 2511-4792-b66b-ea6dbd02d20b
)5 KonTponbhas pabota bubmuorexa [JOK
«Konebanust 1 BOJIHB https://m.edsoo.ru/ff0cc618
IIpssMmonuHenHOE
pacnpocTpaHEeHHUE CBETa B
26 OJHOPOIHOM cpene bubmorera [TOK
JIHOPOAL . peace. https://m.edsoo.ru/ff0cd350
To4deuHbIil HCTOYHUK CBETA.
Jlyu cBera
OTtpaxkeHue cBera. 3aKOHBI
7 OTpaX€HUs CBETA. bu6muoteka [{IOK
[TocTpoeHue n300pakeHUH B https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
IIpenominenue ceera. IlonHoe
)8 BHYTpPEHHEE OTPAKEHUE. bubnmnorexa [JOK
[IpenenbHBIN yroJl MOJIHOTO https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPAKEHUS
JlaGopaTopHnas pabota
but6mmoreka [{JOK
29 «3mepeHune nokasarens

MMPCIOMJICHUA CTCKJIA»

https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://lesson.edu.ru/lesson/7dbe3376-2511-4792-b66b-ea6dbd02d20b
https://lesson.edu.ru/lesson/7dbe3376-2511-4792-b66b-ea6dbd02d20b
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

JIun3sl. [locTpoenune
M300pakeHH B JIMH3E.

bu6mmoreka [IOK

30
dopmyJia TOHKOM JIMH3HI. https://m.edsoo.ru/ff0cdd1e
YBenuueHue JIMH3bI
JlaboparopHuas padota bubnmnoreka [JOK

31 «Hccnenosanue CBOUCTB https://lesson.edu.ru/lesson/27¢714¢0-
M300paKCHHH B JIMH3AX) cbda-48b1-84b3-4f6754fe6413
Hucniepcust cBeta. CrioxKHbBIM
cocTaB Oeoro cBera. L[BeT. bubmuoreka [JOK

32 Jlaboparopuas padoTa https://lesson.edu.ru/lesson/8d43b657-
«Habmtonenne qucnepcuu 17b4-4db2-9d58-dbb2e29a862¢
CBETa»

1 ITonepeyHOCTh CBETOBBIX bu6muoreka [IOK
BOJIH. [lonsipusanus cBera https://m.edsoo.ru/ff0cf02e
WnTepdepenmus ceta.

34 Hud pa?i I1)/1;1 :BeTa bubmorexa [OK

paKtl L https://m.edsoo.ru/ff0ced22

JudpaxkimonHas pemeéTka
OnTuyeckue npudoOpsl U bubnmoreka [JOK

35 YCTPOMCTBA U YCIIOBUS UX https://lesson.edu.ru/lesson/27¢714¢e0-
0€30MacHOro MPUMEHEHUS cbda-48b1-84b3-4{6754fe6413
['paHuUIBI TPUMEHUMOCTH

16 KJIACCHYECKOW MEXAHUKH. bubnuoreka [JOK
[TocTynathl crieluagTbHOU https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIHHOCTH
OTHOCUTENBHOCTh

37 OJHOBPEMEHHOCTH. bubnmnoreka [JOK

3ameIeHHe BpEMEHU U
COKpaIlleHUE JUTUHBI

https://m.edsoo.ru/ff0cfa42
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OHeprus u UMIYJIbC
PETSITUBUCTCKOH YACTHIIBL.

bu6nuoreka [JOK

38 .

CBs13b Macchl € YJHEPTUEH U https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS TTOKOS
KonTponbnas pabota

39 «Onrtuka. OCHOBBI bubmuoreka [JOK
CIIELIMATIbHOM TEOPUU https://m.edsoo.ru/ff0cf6£0
OTHOCHUTEILHOCTHY

40 ®otonsl. ®opmyna [1nanka. bubnunoreka IIOK
OHeprus ¥ UMIyJbc GOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCTIETOBAHUE Eu6 LIOK

noIoTeKa

41 oroapdekra. O A.T.
porospexr TIpITR! https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl poTodddekTa.

4 YpaBHeHUe DUHIITEHHA IS bubmuoteka [IOK
dororddekra. «KpacHas https://m.edsoo.ru/ff0d015e
rparuma» Gorordpdexra
JaBnenue ceeta. OnbITh 1. B LIOK

noIMoTeKa

43 H. JleGeneBa. X ecKoe

_COCAERA. MU https://m_edsoo.ru/ff0d04a6
JICUCTBUE CBETA
BoJsiHOBBIEC CBOMCTBA YaCTHII.
Bomnb! ne Bpows.
44 KopryckysisipHO-BOJTHOBOU bubmioreia LIOK
PHyCKyIAp https://m.edsoo.ru/ff0d0ca8
nyanu3M. CrioHTaHHOE U
BBIHY’)KJICHHOE U3JTy4YCHHE
TexHuueckue yCTpouCcTBa U
) but6mmoreka [IOK
MPaKTUYECKOE IPUMEHEHHUE:
45 https://lesson.edu.ru/lesson/1e323753-

¢doTorIeMeHT, POTONATIHK,
coyiHe4Hast OaTapes,

c74d-4cd6-b8ac-b191621651b0



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
https://m.edsoo.ru/ff0d0ca8
https://lesson.edu.ru/lesson/1e323753-c74d-4cd6-b8ac-b191621651b0
https://lesson.edu.ru/lesson/1e323753-c74d-4cd6-b8ac-b191621651b0

CBE€TOOMNOO

Perienue 3aga4d no teme

46 «DJIeMEHThI KBAaHTOBOM bubmorexa HOK
https://m.edsoo.ru/ff0d0302
OTITUKI
Mopens atoma TomcoHa.

47 OmnsiTel Pezepdopaa mo bu6mmoteka [{IOK
pacCeaHuIO 0-4aCTHLI. https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aroma

but6mmoreka [{OK
48 IT b
OCTyTaTel bopa https://m.edsoo.ru/ff0d0afa
W3nyuenue u noriomieHue

49 (OTOHOB NpH Mepexojie aToma bubnunoreka [IOK
C OJIHOI'O YPOBHS DHEPIrUH Ha https://m.edsoo.ru/ff0d0afa
Ipyroii. Buasl crieKkTpos
OTKpBITHE PATUOAKTUBHOCTH.

50 OmneiTel Pe3epdopaa mo bubnuorexa [JOK
OIPEAEIIEHUI0 COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3JIyYEHUS
CBowucrsa anb(da-, 6eta-,

but6mmoreka [{JOK
ramMmMma-usny4deHus. Biausaue

51 ATHOAKTHBHOCTH Ha SKIBLLE https://lesson.edu.ru/lesson/a33f0289-
pai fc13-475¢-9003-611ac290d0b5
OpraHU3MBI
OTkpbITHE IPOTOHA U
HeuTpoHa. M3oTonbl. Anbpa-

52 acnaja. DJICKTPOHHBIA U bubmorexa LHOK
p o vp https://m.edsoo.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacma.
l'amma-n3nydenue

bu6 OK
53 DHeprus CBSI31 HyKJIOHOB B nosmoreka [

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0fd2
https://lesson.edu.ru/lesson/a33f0289-fc13-475c-9003-611ac290d0b5
https://lesson.edu.ru/lesson/a33f0289-fc13-475c-9003-611ac290d0b5
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

anpe. SlnepHsie peakuum.
SInepHBIN peakTop.
[TpoGiembl, TepCHEeKTUBHI,
HKOJOTUIECKUE ACTIEKTHI
SZICPHOH SHEPTETHKU

DJIeMEHTApPHBIE YaCTULIBI.
OTKpBITHE O3UTPOHA.
MeToanl HAOIIOACHHS U
PETUCTPALNK dJIEMEHTAPHBIX

bu6nuoreka [JOK

>4 yactull. Kpyriblid cron https://m.edsoo.ru/ff0d0e38
«DyHIaMEHTAJIbHBIE
B3aNMOJIEUCTBHS. ENMHCTBO
(bU3NIECKON KAPTHHBI MUPa
Bun 3Be31H0r0 HeOdA.
Co3zBe3nus, SpKue 3BE3bl, but6mmoreka [{OK

55 IUTAHETHI, KX BUAUMOE https://lesson.edu.ru/lesson/db311e81-
nBmkenue. ConHeuHas ab8d-4f3a-af73-f32ff388d720
cucrtema
Counurte. ConHeunas Bubmmoreka ITOK

56 aKTUBHOCTh. VICTOUHHK https://lesson.edu.ru/lesson/db311e81-
sHeprun CoJIHIIA U 3BE3]T ab8d-413a-af73-f321f388d720
3BE3/b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI
TJIABHOH

bubmuorexa [JOK
57 HOCHCAOBATEARHOCTH. https://lesson.edu.ru/lesson/db311e81-

BHyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS
0 MIPOUCXOXKICHUU U
sBositonny ConHIA U 3BE3]

ab8d-4f3a-af73-f32ff388d720



https://m.edsoo.ru/ff0d0e38
https://lesson.edu.ru/lesson/db311e81-ab8d-4f3a-af73-f32ff388d720
https://lesson.edu.ru/lesson/db311e81-ab8d-4f3a-af73-f32ff388d720
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Muneunsi [1yTe — Hama
I'anaktuka. Ilonoxxenne n
newxenne CoiHIa B

bu6nuoreka [JOK

58 Cana e Cama https://lesson.edu.ru/lesson/50cf1623-
VIAKTHIE. & TaKTIiH. 1a38-4568-81d0-949¢337550e4
YepHble AbIpHI B sApax
rajakTHK
Bcenennas. Paz0Oeranne
bu6nuoreka [JOK
ralakTuk. Teopus bosbmoro
59 B3pLEa. PeIIKTOBOC https://lesson.edu.ru/lesson/50cf1623-
p - rel 1a38-4568-81d0-949¢337550e4
u3iydeHue. MerarajgakTuka
Bbubnuoreka [JOK
Hepemennsie npobieMbl
60 https://lesson.edu.ru/lesson/50cf1623-
ACTPOHOMIH 1238-4568-81d0-949¢337550e4
KonrponsHas pabora bubnmnorexa [JOK
61 «JNEeMEHTBI aCTPOHOMUH U https://lesson.edu.ru/lesson/50cf1623-
acTpou3ukm» 1a38-4568-81d0-949e337550e4
O6o06matomuii ypok. Pois
(Y3UKH U aCTPOHOMHUH B
SKOHOMMYECKOM, bu6mmoreka [IOK
62 TEXHOJOTMYECKOH, https://lesson.edu.ru/lesson/162cae8b-
COIIMAILHOM 1 3THYECKOH 2de9-40e7-a43e-5¢70303154b0
cdepax AesITenbHOCTH
YyeaoBeKa
OO6ob6mmaromuii ypok. Poib u
7P bu6mmoreka [IOK
MeCTO (DU3HKHU ¥ aCTPOHOMHH
63 . . https://lesson.edu.ru/lesson/162cae8b-
B COBPEMCHHOM HayHHou 2de9-40e7-a43e-5¢70303154b0
KapTUHE MHpa
64 O60o6maromuit ypok. Poib bubnunoreka IIOK

¢du3nveckoil Teopun B

https://lesson.edu.ru/lesson/162cae8b-



https://lesson.edu.ru/lesson/50cf1623-1a38-4568-81d0-949e337550e4
https://lesson.edu.ru/lesson/50cf1623-1a38-4568-81d0-949e337550e4
https://lesson.edu.ru/lesson/50cf1623-1a38-4568-81d0-949e337550e4
https://lesson.edu.ru/lesson/50cf1623-1a38-4568-81d0-949e337550e4
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https://lesson.edu.ru/lesson/50cf1623-1a38-4568-81d0-949e337550e4
https://lesson.edu.ru/lesson/50cf1623-1a38-4568-81d0-949e337550e4
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dbopMupoBaHUU
MPEACTABICHUH O GU3UIECKOM
KapTHHE MHUpa

2de9-40e7-a43e-5¢70303154b0

O6o6marmuii ypok. Mecrto
(¢u3nYECKOI KapTUHBI MUpa B

bubmuoreka [JOK

65 00111eM psi;Ty COBPEMEHHBIX 1 https:/lesson.edu.ru/lesson/162cae8b-
€CTECTBEHHO-HAYYHBIX 2de9-40e7-a43e-5¢70303154b0
MIPEJICTaBICHUNA O IPUPOE
PesepBHbIil ypok. MarautHoe bubnmnoreka [JOK

66 noJie. DNeKTpOMarHuTHas 1 https:/lesson.edu.ru/lesson/162cae8b-
AHAYKIUS 2de9-40e7-a43e-5¢70303154b0
Pe3epBHbIil ypok. OnTuka. bubmuoteka [IOK

67 OCHOBBHI cielMaIbHON TEOPUU 1 https://lesson.edu.ru/lesson/162cae8b-
OTHOCUTEIIBHOCTH 2de9-40e7-a43e-5¢70303154b0
Peszepnbiit ypok. KBanToBast

68 ¢bu3uka. DeMeHTbI 1 Brbmrorexa LIOK

’ https://m.edsoo.ru/ff0d1784
ACTPOHOMMH U acTPO(PU3UKU
OBILEE KOJIMYECTBO YACOB 68

I10 ITIPOT'PAMME



https://lesson.edu.ru/lesson/162cae8b-2de9-40e7-a43e-5e70303154b0
https://lesson.edu.ru/lesson/162cae8b-2de9-40e7-a43e-5e70303154b0
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

®wusuka. bazoBeiit u yriyonennsiii ypoBau. 10 kiace : yueOnuk / A.B. I'paues,
B.A. IToroxes, A.M. Caneukuii u ap. - 5-e u3a., nepepad. - M. : Benrana-

I'pad, 2019. - 463, c. : un. - (Poccuiickuii y4eOHUK).

®dusuka. ba3zoBblii 1 yriyoneHHbIN ypoBHH. 11 kiace : yueOHuk / A.B.
I'paues, B.A. [Toroxes, A.M. Canenxuii u ap. - 5-e u3f., nepepad. - M. :

BenTana-I'pad, 2019. - 462, c. : un. - (Poccuiickuii yueOHUK).

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

https://lesson.edu.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://lesson.edu.ru/



Ipunooicenue 1

®opmMbl yuéTa padodeil NporpaMMbl BOCIIUTAHUS
B pa0o4eil nporpamme no pusnke
Pabouas nporpamma Bocniutanuss MAOY COLI Ne 7 peanuzyercs, B TOM YUCIE

Y Yepe3 MCMOJIb30BAHUE BOCIIUTATEILHOTO NOTEHIMANIA YPOKOB (PU3UKH.

Ota paboTa OCYLIECTBISAETCS B CIAEAYIOMUX GOpMaX:
noOyXJieHne o0yyaroumxcs coONoAaTh Ha YpOKE OOMIETPUHATHIE HOPMBI
MOBE/ICHUS, MIpaBUia OOIEHUSI CO CTAPIIUMHU (IIEAATOTUYECKUMU PAOOTHUKAMM )
U CBEPCTHUKaMHU (0OyYarOIIMMHCS), NPUHIUMNBI YYEOHON JUCHUIUIUHBI U
CaMOOpraHu3aluy.
IpUBJIEUYECHUE BHUMAHUs 00Yy4YarOLMXCsl K [IEHHOCTHOMY acIleKTy M3y4aeMbIX Ha
YPOKax IPEIMETOB, SBJICHUH, COOBITHHA Yepes:
oOpalieHre BHUMAaHUS Ha HPABCTBEHHbIE ACMEKTbl HAayUHBIX OTKPBITHH,
KOTOpbIE M3Yy4alOTCs B JAHHBII MOMEHT Ha YPOKE; Ha YUEHbIX, CBSI3aHHBIX
C M3yYaeMbIMU B JaHHBI MOMEHT T€MaMH, Ha TOT BKJIaJ, KOTOPBIA OHU
BHEC/IM B pPa3BUTHE HAIlleH CTPaHbl U MHUpa, Ha JOCTOWHBIC MOAPAKAHUSA
MPUMEPHI UX JKU3HU, HA MOTUBBI UX MOCTYIIKOB,
UCTIOJb30BAHME Ha YypoKax HH(OpMaIuM, 3aTparuBarolieil Ba)KHBIC
COLIMANIbHBIE, HPABCTBEHHBIE, STHYECKUE BOMPOCHI
UCTIONh30BAHNE BOCHUTATENBHBIX BO3MOXKHOCTEH  COIEp)KaHUs  y4eOHOro
npeamera A (popMHUpPOBaHUS Y OOYYAIOIIUXCA POCCUUCKUX TPATUIIMOHHBIX
TYyXOBHO-HPABCTBEHHBIX U COIMOKYJIBTYPHBIX IIEHHOCTEH dYepe3 Mmoadop
COOTBETCTBYIOIUX MPOOIEMHBIX CUTYaLMH JUIsl 0OCYkKI€HUs B Kilacce, 00BEKTOB
ISl BBITIOJIHEHUSL.
MHULIMMPOBAaHUE 00CYkIEHUH, BBICKAa3bIBAaHUI CBOETO MHEHHS, BEIPAOOTKU CBOETO
JMYHOCTHOTO OTHOIIEHUS K U3Y4aeMbIM COOBITUSM, SIBIICHUSIM.
dbopMUpOBaHME 3HAHUW W TPUHATHE CBOEH POCCHMCKOW Tpa)JTaHCKOU
UJCHTUYHOCTH B TOJUKYJIBTYPHOM W MHOTOKOH(ECCHOHAIHLHOM POCCHUHCKOM
00111eCTBE, B MUPOBOM COOOILIECTBE.
COONIOZICHUE TIPaBWJIA JIMYHOW W OOIIECTBEHHON O€30MacHOCTH, B TOM YHUCIIEC
0e30macHOro NoBeIeHus B ”HGOPMAIIMIOHHOM Cpeie.
pa3BUTHE CIIOCOOHOCTH aIaiTHPOBATHCSA K CTPECCOBBIM CUTYAllMsIM B OOIICHHH,
B Pa3HBIX KOJUIEKTHMBAX, K MEHSIOIIUMCS COIHAIbHBIM, MH(POPMALMOHHBIM H
TIPUPOTHBIM YCIOBHUSIM.
JEMOHCTpAIIHsI HABBIKOB PeIIEKCHU CBOETO (PU3UIECKOTO U TICHXOJIOTHIECKOTO
COCTOSIHUS, COCTOSIHUSI OKPY’KalOIUX JIOAEH C TOYKM 3pEeHHs 0Oe30MacHOCTH,
CO3HATEJILHOT'O YIPABJICHUS CBOUM AMOLMOHAIBHBIM COCTOSTHUEM.
BBIPQ)KEHUE II03HABATENBHBIX HMHTEPECOB B PA3HBIX IMPEAMETHBIX OOJACTIX C
Y4ETOM CBOUX CIIOCOOHOCTEH, TOCTHKCHHIA.
o0yajaHie MPEICTaBICHUEM O HAy4YHOM KapTHHE MHUpPA, AOCTHKEHUM HayKu U
TE€XHUKH, apryMEHTHPOBAHHO BBIPAXKAIOIIUX I[MOHMMAaHUE 3HAUYEHUS HAYKH B



KU3HM  POCCHHCKOro 00ImecTBa, B OOECIEYEeHHH €ro Oe30IacHOCTH,
T'YMaHUTaPHOM, COIMAIbHO-3KOHOMUYECKOM pa3BUTUU Poccum.
JEMOHCTpAIIMS HABBIKOB KPUTHUYECKOTO MBIIUICHHSI, ONPECIICHIE JTOCTOBEPHOM
Hay4YHOH WH()OPMAIINU ¥ KPUTHKHM aHTHHAYYHBIX TPEJACTABICHUN.
pa3BUTHE U MPUMECHEHUE HABBIKOB HAOJIOCHHU, HAKOIJICHHUS M CHCTEMATH3aIuU
(aKkTOB, OCMBICIICHHS OIBITA B €CTECTBEHHOHAYYHOW OO0JACTH TIO3HAHHMS,
HCCIICIOBATEIILCKOM IeITEITHHOCTH.
y4acTHe B JKU3HHU IIKOJIBI (B TOM YKCJIC CaMOYIIPaBJICHUE), OPUCHTHPOBAHHBIN Ha
y4acTHe B COIMAIBHO 3HAYUMOM JIEATEIIBHOCTH.
BKIIFOUEHUE B YPOK HWIPOBBIX TMPOIEIYp, KOTOpPBIC ITOMOTAIOT IOAICPKATh
MOTHUBAIMIO OOYYarOIIUXCS K MOMYYCHHUIO 3HAHWH, HATAKUBAHUIO MMO3UTHBHBIX
MEKJIMYHOCTHBIX ~ OTHOIICHWA B  KJIacce, IOMOTAlOT  YCTaHOBJICHHUIO
T00posKenaTenbHON aTMochepsl BO BpeMsl ypoKa.
NPUMEHEHHE Ha YpPOKE HWHTEPAKTUBHBIX (GOPM pPaOOTHI, CTUMYJIHPYIOIINX
M03HABATEIHHYIO0 MOTHUBAIHIO 00YJIarOIINXCSI.
MIPUMEHEHHUE TPYNIOBOM pabOThl WM pabOTHI B Mapax, KOTOPhIE CIIOCOOCTBYIOT
pPa3BUTHIO HAaBBIKOB KOMAHIHOW pabOTBl M B3aUMOJCHCTBHIO C JPYyTAMHU
00yYarouMMUCH.
BEIOOD M WCIOJNB30BaHWE HA YpPOKaxX METOJIOB, METOAMK, TEXHOJOTHH,
OKa3bIBAIONINX BOCHHUTATEIHLHOE BO3JCHCTBHE HA JIMYHOCTH B COOTBETCTBUH C
BOCIHTATEIbHBIM HIEATIOM, LEIBIO M 331a9aMU BOCIIMTAHUS:

METOJIbI KOHTPOJISI 1 CAMOKOHTPOJIS,

METO/Ibl CAMOBOCITUTAHUS,

METO/IbI TIOOIIPEHUS,

METO/IbI POPMHUPOBAHUS CO3HAHUS,

METOBI YOCIKICHHUSI.
WHUIIMUPOBAHUE W MTOIICPKKA HCCIICIOBATEIBCKON JACSITEIHHOCTH TKOJLHUKOB B
dbopMe OpraHM3alnWu TPYNIOBBIX W WHIWBUAYAIBHBIX HCCICIOBaHUN (MUHU-
WCCIICZIOBAHMI ), BKIIIOUCHUE B YPOK Pa3IMYHBIX HCCIICIOBATCIBCKUX 3aJIaHUN |
3aa4, YTO JIa€T BO3MOXKHOCTH OOYYaOIUMCA TPHOOPECTH  HABBIKH
CaMOCTOSITEIIFHOTO PEIICHHSI TEOPETUYECKOW TMPOOJIEMbI, TEHEPUPOBAHUS U
oopMiICHHST COOCTBEHHBIX THIIOTE3, YBAKHUTEIBHOTO OTHOIICHUS K YYXKHM
UaesM, MyOJIMYHOTO BBICTYIUICHHS, apryMCHTHPOBAaHUS M OTCTAWBaHHs CBOCH
TOYKH 3PCHHSL.
YCTaHOBJICHUE YBaKUTEIBHBIX, JOBEPUTEIBHBIX, HE(OPMAIbHBIX OTHOIICHUH
MEXKJy VyYHTEJIeM U YYCHHKaMH, CO3/IaHHEe Ha YpOKaxX 3MOIMOHAIBHO-
KOM(OPTHOH CpEeIbL.

Yuurenb JOJIDKCH YYUTBIBATDb!:

NPaBUILHOCTD U OCO3HAHHOCTD MU3JIOKEHUS COJIEP KAHMUS, IOJTHOTY PACKPBITHS

MOHSTUH, TOYHOCThyNOTPEOJICHNUSI HAYYHBIX TEPMHUHOB;

cTeneHb CHOPMUPOBAHHOCTH UHTEIUICKTYJIbHBIX U 00111€y4eOHbIX YMEHU;

CaMOCTOSATEILHOCTh OTBETA;

PEYEBYIO TPAMOTHOCTD U JIOTHYECKYTO TIOCIIEIOBATEIIHHOCTh OTBETA.
Ipunoowcenue 2



Kpurepuu oueHku yyamuxcs no pusuke

OueHKa 0TBETOB YUYAIIUXCS 1PU NPOBEOEHUU YCIMHO20 ONpOCca

Onenka "5"

CTaBUTCS B CIEAYIOIIEM CITydae:

- OTBET yUYEHHUKA TMOJHBIM, CAMOCTOSITENIbHBIN, MPAaBUIbHBIN, U3JI0KEH
JUTEPATypHBIM SI3BIKOM B OMNPEAECICHHON JOTMYECKON MOCIEA0BATEIbHOCTH,
pacckas CONpOBOKAAETCS HOBBIMU IPUMEPAMU;

- ydamuicsa OOHapyKMBaeT BEpHOE IOHMMaHHE (PU3HUUECKOM
CYILIHOCTH pacCMaTpUBAEMbIX SIBJICHUNA U 3aKOHOMEPHOCTEMN, 3aKOHOB U TEOPUH,
JaeT TOYHOE ONpPENENIEHNE U MCTOJKOBAHHE OCHOBHBIX MOHSTUM, 3aKOHOB,
TEOpU, TPaBUWIBHOE OMNpeaeieHrue (PU3NYECKUX BEJIMYMH, HUX EAUHHI] U
CIoCO0OB U3MEPEHUS;

- yYaluiics yMeeT NPUMEHHTh 3HAHUA B HOBOW CHUTyallud MpH
BBITIOJTHEHUH TMPAKTUYECKUX 3a/laHUil, 3HAET OCHOBHBIE TIOHSATUS U YyMEET
ONEPUPOBATH UMU MPU PEUICHUHU 33/1a4, TPABUIILHO BBIMOJIHIET YEPTEKHU, CXEMBI
U TpauK{, CONYTCTBYIOIIHME OTBETY; MOXET YCTAaHOBHUTHb CBSI3b MEXKIY
M3Y4YaeMbIM U paHee U3yUYEHHBbIM MaTepUajioM N0 Kypcy (PH3MKH, a Takke C
MaTepuasIoM, yCBOCHHBIM MPU U3YUYECHUH JIPYTHUX MPEIMETOB;

- BIAJEET 3HAHUSMU U yMEHUsIMU B 00beme 95% - 100% ot TpeboBanuii
IPOrPAMMBI.

Ouenxka "4"

CTaBUTCS B CIEAYIOIIEM CTydae:

- OTBET YJIOBJIETBOPSET OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha OIECHKY
"5", HO CONIEP)KUT HETOYHOCTH B U3JIOKEHUH (PAKTOB, OMpE/IECICHUN, TTOHITHH,
OOBSICHEHUM B3aMMOCBSI3€H, BBHIBOJAX W pEUICHUU 3a7ad. HEeTOUYHOCTH Jerko
HCIIPABIISIIOTCS MIPU OTBETE HA JIOMOJIHUTEIbHBIE BOIIPOCHI;

- y4Yaluiicsd HE HUCIOJIb3yeT COOCTBEHHBIN IJIaH OTBETA, 3aTPYIHSAETCA
B MPUBEJICHUU HOBBIX MPUMEPOB, U MPUMEHEHUU 3HAHUI B HOBOUM CHUTyalluH,
cna00 MCHOJIb3YET CBSI3U C paHEe M3YyYEHHBIM MaTepHalioM U C MaTepHalioM,
YCBOCHHBIM MPU U3yYCHUU APYTUX NPEIMETOB,;

- o0beM 3HaHMM M yMEHUW ydamerocs coctaBistioT 80-95% or
TpeOOBaHMI MPOTPAMMBI.

Onenka "3"

CTaBUTCS B CIEAYIOIIEM CITydae:

- Oonplasi 4acTh OTBETA YJOBJIETBOPSET TPEOOBAaHUSIM K OTBETY Ha
omleHky "4", HO B OTBeTe OOHAPYXKUBAIOTCS OTIEIbHBIC MPOOETBhI, HE
MPENATCTBYIOLIME JadbHEUIIEMY YCBOCHHIO TPOTPAMMHOI0 MaTepurana;

- yyamuiics oOHapy’>KMBaeT MOHMMaHWE y4eOHOro Marepuana Ipu
HEJOCTATOYHOW TMOJIHOTE€ YCBOEHMSI TOHATUNA WM HENOCIEA0BATEIbHOCTH
U3JI0OKEHUS] MaTepuana, yMeeT MPUMEHSTh MOJyYeHHbIe 3HAHUS MPU PEUICHUU



MPOCTHIX 3aJlay C HMCIOJIB30BAHMEM TOTOBBIX (OPMYJ, HO 3aTPyAHSIETCS IMPHU
pEIICHNH Ka4eCTBEHHBIX 3a/1a4 U 3aJ1a4, TPEOYImuX nmpeodpa3zoBanus Gpopmyi;

- yYamwWiAcs BJaJCET 3HAHWSAMH W YMCHHSIMH B O0OBbEeME HE MCEHEe
80 % conepkaHus, COOTBETCTBYIOIIETO MPOTPAaMMHBIM TPEOOBAHUSIM.

Ouenka "2"

CTaBUTCS B CIAEAYIONIEM CITydae:

- OTBET HEMPABWIbHBIN, MOKA3bIBaeT HE3HAHHE OCHOBHBIX IOHSATHUH,
HEMTOHUMAHWE W3YYEHHBIX 3aKOHOMEPHOCTEH W B3aWMOCBS3eH, HEyMEHUE
paboTaTh ¢ yUeOHUKOM, pPeIllaTh KOJUICCTBEHHBIC H KAUECTBEHHBIC 3/1a4H;

- ydamuiics HE OBJaJell OCHOBHBIMU 3HAaHUSMH U YMEHHUSMH B
COOTBETCTBHUH C TPEOOBAHUSIMU TTPOTPAMMBI;

- yyaluuiicsi He BIIAJ€eT 3HAHUSAMHU B 00beMe TpeOOBaHHWII HA OLEHKY
!'3"

OueHka 0TBETOB YYAIIMXCS 11PU NPOBEOEHUU CAMOCHOSIMENbHBIX U
KOHMPOIbHBIX pabom

Onenka "5"

CTaBUTCS B CIEAYIOUIEM CITy4dae:

- paboTa BBINOJIHEHA MOJTHOCTHIO;

- cAelaH MepeBoJl enuHull Bcex (uzmueckux BenuuuH B «CH», Bce
HE0OXO0IUMbIE JIaHHbIE 3aHECEHBI B YCIIOBUE, MPABUIILHO BBIMOIHEHBI YEPTEXKH,
CXeMmbl, TpaduKu, PUCYHKH, COIYTCTBYIOIIME pEUICHUIO 3ajlay, CcJeaHa
MpOBEpPKA MO HAWMEHOBAHUSAM, IMPABUJIBHO IMPOBEICHBl MAaTEMaTUYECKUE
pacyeThl ¥ 1aH NOJIHbINA OTBET;

- Ha KaueCTBEHHbIE M TEOPETHUYECKHE BOIMPOCHl JaH TMOJHBIN,
MCUYEPIBIBAIOIINI OTBET JIMTEPATYPHBIM SI3bIKOM B OINpPEICICHHON JTOTHUECKOMN
MOCJIEA0BATEILHOCTH, YYalIUNUCSd MPUBOIUT HOBBIC MPUMEPHI, YCTAaHABIMBAET
CBSI3b MEXK]Iy M3y4aeMbIM U paHee M3yYEHHBIM MaTepuajioM Mo Kypcy (hHU3UKH,
a TaK)Ke C MaTepuajIoM, YCBOEHHBIM IIPU U3YUYEHHUH JIPYTUX MPEIMETOB, YMEET
IPUMEHUTH 3HaHHS B HOBOW CUTYallUH;

- ydamuiics oOHapy>XKHBaeT BEPHOE MOHUMaHUE (GU3HUUECKON CYIITHOCTH
paccMaTpyUBacMbIX SBJICHHM W 3aKOHOMEPHOCTEW, 3aKOHOB M TEOPHUH, JaeT
TOYHOE ONpPEACIICHUE U UCTOIKOBAHUE OCHOBHBIX MOHSITHH, 3aKOHOB, TEOPHL, a
TaKke MpaBUWIbHOE orpeseneHue GU3nueckux BeITUYnH, UX €IUHUILl U CTIOCO00B
H3MEpEHUS.

Onenka "4"

CTaBUTCS B CIEAYIOLIEM CITy4dae:

- paboTa BBINOJHEHA MOJHOCTHIO WK HE MeHee ueM Ha 80 % oT oObema
3a/1aHusl, HO B HEW UMEIOTCSI HEJI0UEThI U HECYIIECTBEHHBIC OITUOKH;

- OTBET HAa KAYECTBEHHBIE U TEOPETHUYECKHUE BOMPOCHI YIOBIETBOPSET
BBIIIECTICPEYUCIICHHBIM TPEOOBAHUAM, HO COJIEPKUT HETOYHOCTH B H3JIOKECHUU



(dhakToB, oOIpeaeIcHU, MOHITUH, OOBSCHCHHH B3aWMOCBS3EH, BBIBOJIAX H
pelIeHny 3a1ay;

- YYaIlMICS UCHBITBIBAET TPYAHOCTH B NPUMEHEHWH 3HAHUN B HOBOWU
CUTyalldd, HE B JIOCTATOYHOM Mepe HCIHOJIb3YET CBSI3U C paHee H3YyUYECHHBIM
MaTepuasioM U ¢ MaTepUajioM, yCBOEHHBIM MPU U3YUCHHUH JIPYTUX MPEIMETOB.

Ouenxka "3"

CTaBUTCS B CIEAYIOUIEM CITydae:

- paboTa BBHIMIOJIHEHA B OCHOBHOM BEpPHO (0OBEM BBIMOJHEHHOW YaCcTH
COCTaBIISIET HE MeHee 2/3 oT 001iero oobeMa), HO JOMYIIEHbl CYIIECTBEHHbIE
HETOYHOCTH;

- ydamuiics oOHapy»XMBaeT IMOHMMAaHHE Y4YeOHOro MaTepuayia Mpu
HEJIOCTAaTOYHOM IMOJIHOTE YCBOEHHUS MMOHSATHN U 3aKOHOMEPHOCTEN;

- YMEET IPUMEHSITh MOJYyUYeHHBIC 3HAHUS MTPU PEIICHUH TPOCTHIX 3a7a
C WCIOJIb30BAHHUEM TOTOBBIX (OPMYJ, HO 3aTPYJIHSETCS TPU PEIICHUU
KAQUeCTBEHHBIX 3aJlad W CJOXHBIX KOJUYECTBEHHBIX 3ajad, TpeOyIomux
npeobpazoBanus GopMy!l.

Ouenka "2"

CTaBUTCS B CIEAYIOIIEM CITydae:

- paboTa B OCHOBHOM He€ BBINOJIHEHA (00bEM BBIIIOJHEHHOM YaCTH MEHEee
2/3 ot ob6miero oobema 3a/1aHus);

- yYallIuiics MOKa3bIBAET HE3HAHUE OCHOBHBIX MOHATHI, HEIOHUMAaHHE
W3YYEHHBIX 3aKOHOMEPHOCTEM W  B3aUMOCBS3€HM, HE yMEeT pelarh
KOJIMYECTBEHHBIE U KaYE€CTBEHHBIE 3aJ1a4Hu.

OueHka 0TBETOB YYALIUXCS /1pU NPOBeOeHUU 1AO0PAMOPHBIX pabom

Onenka "5"

CTaBUTCS B CIEAYIOIIEM CITydae:

- nmaboparopHasi paboTa BBIIIOJIHEHA B TIOJIHOM 00beMe C COOJI0IEHUEM
HE0OXO0IUMOM TOCIJIEIOBATEILHOCTH MPOBEJCHUS OMBITOB U U3MEPEHUU;

- ydamuics ~ CaMOCTOSITEIbHO M PAllMOHAIIBHO  CMOHTHPOBAJ
HE00X0MMO€e O0OpYAOBaHHUE, BCE OMNBITHI MPOBEN B YCIOBHSX M PEXHMAX,
00€eCIeYnBAIOIINX MTOTYyYEHUE TPABUIIBHBIX PE3YJIBTATOB U BHIBOJOB; COOJIIO1AI
TpeboBaHUs 0€30MACHOCTH TPY/a;

- B OTYETE MPaBUJILHO M aKKypaTHO BBIMOJHWI BCE 3aIlMCH, TaOIHIIBI,
PUCYHKHU, YEPTEeXH, rpaduK, BBIYUCICHHUS, MPABUIBHO BBHIMOJHUI aHAIU3
IIOTPEIITHOCTEH.

Onenka "4"

CTaBUTCSA B CJEAYIOIIEM Clly4ae: BBIIIOJHEHHE J1a00paTOpHO pabdOThI
yIOBJIETBOPSIET OCHOBHBIM TPeOOBaHUAM K OTBETY Ha OLIEHKY "5", HO yyanuiics
JOTYCTUJ HEJ0UEThl WM HerpyOble OIMMOKH, HE MOBJIUSBIIME HA PE3yJIbTAThI
BBITIOJTHEHUS PaOOTHI.

Ouenka "3"



CTaBUTCSI B CIEAYIOUIEM Ciydae: pe3yJbTaT BBINOJHEHHOW YacTu
71a00paTopHOI pabOTHI TAKOB, YTO MO3BOJISET MOTYUYNUTh MPABUIIBHBIN BBIBO, HO
B XOJI¢ TIPOBEJICHUS ONBITA M U3MEPCHUI OBLIN JOMYIICHBI OITHOKH.

Onenxka "2"

CTaBUTCS B CIICYIONIEM CiTy4yae: pe3yJIbTaThl BHIMOJHEHHS J1aO0paTOPHOM
paboThI HE TTO3BOJISIIOT CEaTh MPaBUIIbHBINA BBIBOJI, H3MEPEHUS, BEIYUCIICHUS,
HAOJI0/ICHUSI TIPOU3BOIUINCEH HETIPABUIIHHO.

Ilpumeuanus.

Bo Bcex ciyuasx OIICHKAa CHHXAETCS, €CJIM YYEHUK HE coOoaa
TpeOOBaHMI TEXHUKU OE30MacCHOCTU NPH MPOBEACHHUHM HKCIIEpUMEHTa. B Tex
ClyyasX, KOrja y4alllMiicsi MOKa3ajdl OPUTMHAJIbHBIA IMOJIXO0J K BBIIOJIHEHUIO
paboThI, HO B OTYETE COJEPKATCS HEIOCTATKU, OIIEHKA 32 BBHITIOJIHEHHUE Pa0OTHI,
10 YCMOTPEHUIO YUUTENIS, MOKET OBITh TIOBBIIIIEHA IT0 CPABHEHHIO C YKa3aHHBIMU
HOPMAaMH.

TecTOBBIA KOHTPOJIb

I{enbr0 TECTOBBIX 3aaHUN SIBJISETCS BO3MOXKHOCTHb BBISBJICHUS 3HAHUU,
YMEHHI, HaBBIKOB KaXJIOIO  HCIBITYEMOIO0, TMO3TOMY B  KadecTBe
MHTEPIPETALMOHHOW CHUCTEMbl OTCUETa HCIOJb3YETCSl KOHKpETHasl JyIst
ONpE/ICICHHOW BO3PACTHOM TPYMIbl yYalIMXCsl 00JaCTh COJIEPHKAHUSI JTAHHOTO
y4eOHOro IpeaMeTa.

3agaHus TeCTOB pa3paboTaHbl B IBYX hopmax:

- 3aKphIThie 3aJaHus (3alaHus C BBIOOPOM OTBETOB, MPU KOTOPBIX
UCIIBITYEMbIH BHIOMPAET MPABUIIbHBINA OTBET W3 YKCIIA TOTOBBIX, IPUJIaraeéMbIX B
3aaHuu TecTa (KaKk mpaBuiio 3-4 BapuaHTa).

- OTKpBITBIC 3aJlaHus (3aJaHusi, B KOTOPBIX UCIBITYEMBI caMm
(bopmynupyer OTBET).

[Ipu TectupoBanuu Bce BepHbIe 0TBETHI OepyTcs 3a 100%, Torna oTmeTka
BBICTABJISIETCS] B COOTBETCTBUU C TaOJIUIICH:

IIpoueHT BbINOJHEHUS PadOTHI OT1meTtka
80 % u Gosee OTau4HO
60-79 % Xoporo
40-59 % Y 1OBJIETBOPUTEIBHO
Menee 40 % HeynosneTBoputenbHO

Ilepeuenn omudOK

I pybvie owuobxu:



- HE3HaHWE OIpPEICIICHU OCHOBHBIX ITOHSATHH, 3aKOHOB, IPaBHII,
OCHOBHBIX  TIOJIOXKEHUH  Teopuu, QOpMyJ, OOIICHPHHITHIX CHMBOJIOB
0003HavYCHUS (PU3UYCCKHUX BEITMUNH, CIIUHUI] X U3MCPCHUS,;

- HEYMCHHE BBIJICJUTh B OTBETE IJIaBHOE;

- HEYMEHHME NMPUMCHSTh 3HAHUS Ul PEIICHUS 3a/1a4 U OOBSICHEHUS
(bu3nUeCKUX SBJICHUH; HEMPABHILHO C(HOPMYITUPOBAHHBIC BOIIPOCHI 33/1a41 WITH
HEBEPHBIC OOBSICHCHHS XOJIa €¢ PEIICHUS;, He3HAHWE MTPUEMOB PEIICHUs 3ajad,
AaHAJIOTUYHBIX paHee PEIICHHBIM B KJacce, OIIMOKH, ITOKa3bIBAIOIINE
HENPAaBWJILHOE TOHUMAHHUE YCJIOBHS 3a/1a4l WJIM HENPABHIILHOEC MCTOJIKOBAHHE
pCIICHUS;

- HEYMCHHE YUTATh U CTPOUTH IPA(PUKU ¥ MPUHITUITHATLHBIC CXEMBI;

- HEYMEHHE IOATOTOBHTh K pabOTe YCTAHOBKY WM J1TaOOpaTOpHOE
00Opy/I0BaHUE, MPOBECTH OIBIT, HEOOXOIUMBIC PACUEThl, WJIH HCIOJIb30BATh
MIOJTyYEHHBIC TaHHBIC JJIs1 BEIBOJIOB;

- HEOPE)KHOE OTHOIICHWE K JIa0OpaTOpHOMY OOOPYIOBAaHUIO U
WU3MEPHUTEIILHBIM MPUOOpam;

- HEYMEHHE OIPEICIUTh IOKa3aHUEe U3MEPUTEIILHOTO MPUOOpa;

- HapylieHue TpeOoBaHWI TpaBWUi 0E€30MacHOrO Tpyla IMpHU
BBITIOJIHEHUH SKCTIEPUMEHTA.

Hezpyowvie owmubdxu:

- HETOYHOCTH (POPMYIHPOBOK, OIPEICICHHUM, TMOHSATUH, 3aKOHOB,
TEOPHUIi, BBI3BAHHBIE HETIOJIHOTOM 0XBAaTa OCHOBHBIX MPU3HAKOB OIPEAECIIEMOTO
MOHATHSI, OITMOKH, BbI3BAHHBIE HECOOIIOJICHUEM YCIOBUM MPOBEICHUM OIbITA
VIV U3MEPEHUN;

- OIMMOKHU B YCIIOBHBIX 0003HAUCHUSIX HA MPUHIUIHAIBHBIX CXEMax,
HETOYHOCTH YepTexel, rpaduKoB, CXeM;

- MPOMYCK WJIM HETOYHOC HANMCAaHWEC HAMMCHOBAHUN CIUHUIL
(hU3UYCCKUX BEITUYHH;

- HEpalMOHAJIbHBIN BBIOOP X0/a pelIeHUs.

Heoouempui:

- HEpalMOHAJIbHBIE 3allUCH TPHU BBIYUCICHUSIX, HEpalMOHAJIbHbBIE
MPUEMBI BBIYUCIIEHUH, PE0Opa30BaHUI U pelIeHUH 3a/1a4;

- apudMeTHIEeCKHUE OMMUOKHU B BBIYUCICHUSX, €CJIM ATH OIITUOKH TPpy00
HE UCKaXXal0T PEaTbHOCTh MOTYYEHHOTO Pe3yJIbTaTa;

- OTJIeJIbHBIC MOTPEIIHOCTH B ((OPMYJIMPOBKE BOMPOCA MU OTBETA;
- HeOpeKHOE BBITIOJIHEHUE 3aMKUCEl, YePTEkKEH, cxeM, rpad)uKoB;
- opdorpadudeckre U MyHKTYallHUOHHBIE OITHMOKH.



