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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro YpOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMUUU TMpernojaBanus ydyeOoHoro npeamera «Pusnka» B 00pa3zoBaTENIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJIMMOCTh peaTU3alUuh MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHuUs.

duspka Kak Hayka o HamOosiee OONIMX 3aKOHAX IPUPOMABI, BBICTyIas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBJIICHUH, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBAMHU W JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHoBy kypca ¢Gu3uMKKM i1 YPOBHS CpeIHEro oOIero oopa3oBaHUA
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaKk
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku mpenmnonaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHHKU M TEXHOJOTHH, a TaKxke 00CYXKICHHS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBISIOTCA (U3MUeckue Teopur ((popMUpOBaAHUE TMPEACTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHUCTeMHO-IeSITEIbHOCTHBIN MOAX0J B Kypce (U3HKU pean3yeTcsl MpPexie
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObEeIMHEHBI B OOIIMA CIHCOK YYCHHUYCCKHX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHamleHuss kaOuHeta ¢u3uku. [lpu »sTOoM oOecreunBaeTcs OBIAJACHUE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anay. IIpu 3TOM M1 pacy€THBIX 3a/1a4 MPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ay MPUOPUTETOM SIBIIIOTCS 3aJIaHUS HA
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ecleueHn0 y4yeOHoro rporecca 0a30BbIi ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOxoauMoe JlabopaTopHOe OOOpYIOBaHHWE [IJIsi BBIMOJHEHUS] YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopmMupyetcst B BUIE€ TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX JaOOpaTOPHUHA.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUSA U (popMuUpoBaHme
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

e (opmupoBaHne ymMeHUN OOBSICHATH SBICHUS C HCIOJIH30BAaHUEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

MpoIecce u3yueHus Kypca GU3MKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHMs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHEe yMEHUH NPUMEHSTb TEOPETHUUYECKHUE 3HAHUS IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pU3NUECKOr MOJIeIIH, aJleKBAaTHON yCIIOBUSAM 3aa4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
Gu3MUecKUX HKCIEPUMEHTOB, aHaIM3a M HHTEpHpeTaluy HUHPOpMalUH,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus oTBoauTcs 136 vacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PAOOT W OMBITOB € YYETOM HMHIUBHIYATbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Posibp 3KcniepuMeHTa W TEOpUM B IPOLIECCE IIO3HAHMUS IPUPOJIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOMN AEATEIBHOCTH JIIOJIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

[lepemerienne, CKOpOCTb (CpedHsiE CKOPOCTh, MTHOBEHHAsl CKOPOCThb) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  aBmkeHue. JIBHKEHHME  MaTepHalbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenne aBuxkeHusi Tena, OPOILIEHHOrO MOJA YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanne COOTHOIIEHUS] MEXKAY NyTAMH, MPOUICHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['amunes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroteHusi. Cuna Tsokectu. IlepBast kKocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBH)KEHUU Teja B AKUIKOCTH WIIH rase.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAUYE€HUS U CKOJIBKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pe3uHOBOM 00pasile, OT ux aedopmariuu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpPOMCTBA M NMPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KONED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep IBUKCHHUS W
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIIBIX TEJI U OOBSICHEHHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojieei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HAcaNTbHOrO ra3za. AOCONIOTHAas TeMiepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [lanbroHa. M30mponeccsl B UI€aIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BellecTBa. ['paduueckoe mpencTaBIeHUE H3OMPOLECCOB: H30TEPMaA, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 1M PY3UH )KUIKOCTEH U Tra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. OcHosbt mepmoouHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHUE. Y JebHAs TEIUIOEMKOCTH BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpaTuMocTh IpoOLIeCCOB B IPUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKu U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyxa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHHbld map. YaenabHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaIu3anus. Y nenpHas Tersiora miasineHus. Cyonumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX MAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JinekrpoamHaMuka
Tema 1. dnekmpocmamuxa
OnekTpuzauust Tel. OIEeKTpUdeckuil 3apsia. JlBa BuAa BIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  amekrpocratnueckoro  mnoia.  llotenmuman.  Pa3HocTh
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: DIIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSAKEHHBIX TEL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [TocTOAHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpoOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, pEOCTAaT, HCTOYHUKHU TOKa, OJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTMPOTHUBICHUS HWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUIOILA/IN MTONIEPEYHOT0 CEYEHNS U MaTepuaia.

CwmeranHoe coeIMHEHNE MTPOBOTHUKOB.

[IpssMmoe wu3MepeHue dIAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O CONMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3JIEKTPOIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH IHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJOB HAayYHOIO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOosa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH HUBBIX OPTaHU3MOB (BHUbI TEIUIONEPENAaUYH, TEIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOKWCTBA METAJUIOB, JJEKTPOJMTHYECKAs JUCCOLMALNSA,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET M JApPYrue), IBUTATENIb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTHYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPONpUOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHuTHOTO MOJs JJIMHHOTO MNPSMOTO MPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHHKA, KaTylIKK ¢ TOKOM. OnbIT OpcTeaa. BzauMmoaencTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJHOPOJHOM MarHuTHOM Tose. PaGora cuisl Jlopera.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIIBHO B OJJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, SJIEKTPOABUTATEIb, YCKOPUTEIU DJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHrie MarHUTHOTO MOJS KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHYXIeHHBIC 3JI€KTPOMAarHUTHBIE KOJIEOaHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIpsHKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMaZHUMHbIE B0IHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguoCBsI3K U TeneBUAeHUs. Pannonokanms.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habnronenne cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHoOuU cpene. JIyu ceera. ToueuHbIi HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHblid yroja MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparImMx U pacceuBaronux JuH3ax. GopMyna TOHKOW JIMH3BL. YBEIHUYCHUE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBIN ammapaTr, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM pCHHTI/IBI/ICTCKOﬁ HqaCTHUILBI. QHGPI“I/ISI
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aK0HBI

dotoaddexra. YpaBHenue DiHmTerHa s pororddekra. «KpacHas rpaHuUiia
doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
IInanerapnas mogmens aroma. lloctynatel bopa. M3nydyeHune w mnoriounieHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHedyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SAEPHOI SHEPTrETUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIid peakTop, aToMHas 6omMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpukianHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIIENOBATEIbHOCTH. BHyTpeHHee CTpoeHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas crpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm wW acTpOHOMHUHM B DKOHOMHUYECKOM, TEXHOJOTUUYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢duznueckoi KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpad)u U TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHUE CUCTEMbl YPaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIONIAIN TIIOCKUX (Puryp u 0o0bEMa Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIIMYECKOW PEMIETKH, CHEKTpaJbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHASA II€Yb, pajap, pPaavONPUEMHHUK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YpPOBHE CpeIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIEC PE3YyJbTATHl OCBOCHUSI yUeOHOro mnpenMera «Ou3nKay JOJIKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNWE K MUPY, BKIIFOYasl ICTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUN B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH MW TMPOTHBOPEYHS B  pPacCcMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OIICHUBATh PUCKH TIOCIIEJICTBUN JEATETHHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBHIMH TOHITHSIMH W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peIIeHHs 3aaad (U3NYECKOTO COACP)KAHUS, MPUMEHEHHUIO DPa3IUYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH MPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIICHWBATh WX JOCTOBEPHOCTH, MMPOTHO3MPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKEe B NPAKTHUECKYIO 00JacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMU MOJy4YEHUs MHPOpMAIUU (PU3UUYECKOTO COJEp)KaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CPEICTBA HMH(MOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKAHHUS B Pa3IMYHBIX (opMmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBJIITh  OOILIEHHE HAa ypokax (U3UKM U BO BHE-YPOUHOMU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUU € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHHMH YYaCTHHUKOB, OOCYXKAAaTh Pe3yJbTAaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh MO3HABATEIBHYIO JIESITEILHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBHITIOJHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEMOYTCHU;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMHUPOBAHHUIO M MPOSBICHHUIO J3PYAUIIMA B 00JacTh
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI peIeKCUM JJIsl OIICHKU CUTYyallMu, BHIOOpAa BEPHOTO
peLICHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO HX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

IpUHUMATh Ce0sl, TOHMMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
JeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEPILIEHCTBYETCS AMOIIMOHAIBHBIN UHTEIIJICKT, MpeIoaaraonmn
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONICTO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOITMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMH3M, WHUIIMATUBHOCTh, YMEHHME JEHCTBOBaTb HCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEpPAX pOJib U MecTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHbI MHUpPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepualibHasi TOYKa, HHEpPIHUAJIbHAS CUCTEMa OTCuéTa, aOCOJIFOTHO TBEPIOE TEJIO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHHWKHU, MOJICKYJISIPHO-KUHETUUECKOW TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
U TBEPJIBIX TeJI, U3MEHEHUE 00bEMA TeJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIJIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCyJie, CBSI3b MEXKAY I[apaMeTpaMH COCTOSIHHSI Tra3a B  H30MpoIeccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTHs, MOTCHIMAIbHAas YHEPTUsi, MEXaHUuecKas
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh M3YyYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBICHMSI,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasi SHEPrUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JBUTATENs; TMPU OMHCAHUH
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUEHHBIE JJIEKTPUUECKHE CBOMCTBA BEILIECTBA U DJIEKTPHUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsl, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONMHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEITMYMH, WX OOO3HAYEHWS W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl W SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUsS MEXaHUYECKON DSHEpPruu, 3aKOH COXPAHEHUs UMIIYJbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €70 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIWIBI JCHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX OE30MAaCHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady U TUMNOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJBHBIH CIIOCOO HM3MEPEHHUS M HUCIOJIB30BaTh H3BECTHHIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTH PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJUIT U TpaHKOB, JIeJIaTh BHIBOJBI 110 PE3yIbTaTaM HCCIICIOBAHUS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEACHUH HCCIEIOBAaHUN B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESITENBHOCTU C WCIOIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1abOOpPaTOPHOTO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEOoOXOaUMBbIe JUIsl €€ pelieHus, MPOBOAUTh Pacu€Thl U OICHUBATh PEATHHOCTH
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIeHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHU Y4eOHOW M HAy4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

IPUBOUTH MPUMEPHI BKIIAJa POCCHUUCKUX M 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
TSl o0ecriedeHus: 0€30MacHOCTH MPU OOpaIeHUH ¢ TPUOOpaMu U TEXHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JECATEIBHOCTh B HECTAHAAPTHBIX CUTYaLMSX, aJICKBATHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TpPUMEpax poyib U MeCTO (Pu3uku B GHOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOMW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHUS W3YyYCHHBIX (UBHUYECKUX MOJICIICH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siipa MPHU PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: DJICKTPUUECKAs MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO TIIOJS Ha
NPOBOAHUK C TOKOM W JBIDKYIIMHUCS 3apsil, AJIEKTPOMAarHUTHBIE KOJeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepepennus, Audpakuuds U MOJSpU3AlUsi  CBETa, JUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass M HUCKYCCTBEHHas
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3NUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
AJEKTPUYECKUM 3aps]l, CWJIA TOKA, JIEKTPUUYECKOE HAIPSIKEHUE, JJIEKTPUUYECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHAYKIMS MarHuTHOIO MoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJI€W, MEPHOJ MU YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOKa B TIPOIECcCce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHYECKAasl CHUJIa JIMH3bl, NMPU OINHUCAHUM MPABUIBLHO TPAKTOBATH (HU3UUYECKUIT
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
dbopMynbl, CBA3BIBAIOIIME JAHHYIO (U3UYECKYH0 BEIUYHUHY C JpPYTUMHU
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nYecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, SHEPIrusi U UMMYJIbC (POTOHA, MEPUO/] TOJypacnaaa, SHEPTUsl CBSI3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIT
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTU3UPOBATh (PU3UYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Pu3MuecKue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalieIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akOoH Jlwoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOM
WHJIYKI[UY, 3aKOH MPSIMOJIMHEWMHOTO PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHaA 111 PoTtodrddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHECHUs
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, MPu 3TOM Pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/1aBAEMOE ILJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEpPEHMIl: NpPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEIJIOKEHHOTO O0OPYIOBaHUS, MPOBOIUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (U3NYECKMX BEIWYMH C HCIOJIH30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUYECKUX BEIMYMH B BHJIC TAaOJIHUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS;

coOmoaTh mpaBmia 0€30MacHOr0 TpyAa MPU MPOBEACHUU HMCCIEIOBAHUIN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TIPOSKTHOU
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIOIb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3aJlauu



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BHICTPAUBATh JJOTMYECKH HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXKACHUI C OMOpoid Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJOTUM JJIA MOUCKA, CTPYKTYPUPOBAHHUS, UHTEPIPETALUU
U Tpe/CcTaBleHusl yueOHON M HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYyYeHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3innyaTh yCcJIOBUsA WX 0€30MAaCHOI0 MCIOJIb30BaHUS B IMOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU 0OpaIieHu ¢ TpUOOpaMu U TEXHUUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUS] HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbI, PALUOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aIeKBaTHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE pacCMaTpUBAaEMO POOIEeMBI.

Texymmii KOHTPOJbL 3HAHWH — TIpOBEepKa 3HAHWH OOyJalOMMXCS dYepe3 YCTHBIA  OIpOC,
CaMOCTOATENbHBIE Pa0OThI, TECTUPOBAaHWE B PaMKaX YpPOKa, TEPMHUHOJOTHYECKHH IWKTAHT, TECTOBAs
pabora, pabara ¢ KapTOUKaMH.

OTMeTKa 3a YCTHBIM OTBET 00y4aroIerocst 3aHOCUTCS B KIIACCHBIHN JKypHAJ B JISHb POBEACHUS YPOKa.
OTMeTKa 32 MMCEMEHHYIO CAMOCTOATENBHYIO, KOHTPOJIBHYIO U T.II. Pa0OTy BBICTABIIAETCS B KIIACCHBIN
KYpHAII K CIIEAYIONIEMY YPOKY.

DopMbI U CPEACTBA KOHTPOJIS
Tekymuit KOHTPOIB OCYIIECTBISETCS B OPME IPOBEPOUHEIX PabOT, TECTUPOBAHUS, PPOHTATHHBIX
OIIPOCOB, TTOATOTOBKHM TIPE3EHTAIN, YCTHBIX OTBETOB. 3yueHne pa3zenoB 3aBepiaercs
MTOBTOPUTEINHHO-0000IIAIOIMY YPOKaMHU

HopMbI 1 KpUTEPHUH OLICHUBAHUSA

Ol11eHKa YCTHBIX OTBETOB YYAIMXCH.

Ouemca 5 craBuTCcI B TOM ClIydac, €Cln yqamm}ic;{ IMMOKa3bIBACT BEPHOC ITOHUMAHUC (I)HSH‘JGCKOﬁ
CYIIHOCTU pacCMaTpUBACMBIX SIBIICHHUH U 3aKOHOM€pHOCTeI>i, 3aKOHOB H TeOpHﬁ, Ja€T TOYHOC
ONpCACIICHUC U HCTOJIKOBAHHUEC OCHOBHBIX IIOHATHA U 3aKOHOB, Teopnﬁ, a TaK¥KC IPaBHUIIBHOC
onpeaciiCHUuC (I)I/I3I/I‘16CKI/IX BCIMYKWH, HUX CIWHUI H crroco0oB U3MCPCHHA; IPAaBUJIbHO BBIIIOIHACT
YCPTCKU, CXEMbI U I‘pa(l)I/IKI/I; CTPOUT OTBCT IIO CO6CTB€HHOMy I[JIaHy, CONPOBOXIAACT PaCCKa3 HOBBIMU



npUMepaMy, YMEeT NPUMEHSITh 3HaHHMsS B HOBOW CHUTYallMH NPH BBIOJIHCHUU MPAKTHYCCKHX 3aJaHUii;
MOXKET YCTaHABJIMBAThH CBSA3b MEKIY M3y4aeMbIM M paHee M3y4CHHBIM MaTepHalioM Mo Kypcy (pu3uku, a
TaKKe C MaTEPHAIOM YCBOCHHBIM MPH U3YYCHUU IPYTHX MPESIMETOB.

Ounenka 4 craBUTCS B TOM Clly4ae, €ClId OTBET yYCHHKA YIOBICTBOPSICT OCHOBHBIM TPEOOBaHUSIM K
OTBETY Ha OLICHKY 5, HO 0e3 HCIONIb30BaHUsI COOCTBEHHOTO TIaHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUS
3HaHWI B HOBOW CUTyaluu, 0e3 HCIONb30BAaHUS CBs3el C paHee U3yYEeHHBIM MaTepHajioM, YCBOCHHBIM
NpH HM3YYEHHH [PYTruX IMPEIMETOB; €CIHM Y4Yalluics NOMYCTHI OJHY OIIMOKY WM He Oonee ABYX
HEJIOYETOB M MOXKET HCIIPABUTH MX CAMOCTOSITEIBHO UM C HEOOJIBIION MTOMOIIBIO YUUTENSI.

Ounenka 3 cTaBUTCS B TOM cCllydae, €CIM y4YallWiics MpPaBHJIBHO TMOHMMAET (U3MUYECKYIO CYITHOCTD
paccMaTpUBaeMBbIX SIBJICHHH U 3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCSI OTeNbHBIE TPOOENBI B YCBOCHHH
BOIMPOCOB Kypca (PHU3MKK; HEe MPEMSITCTBYET JabHEHIIEMY YCBOCHHUIO POrpaMMHOT0 MaTepHhaia, yMeeT
MNPUMEHSTh MOJTyYCHHBIC 3HAHUS TIPH PELICHHH MPOCTHIX 3a/la4y ¢ UCIOJIb30BAHUEM IOTOBBIX (popMyJ1, HO
3aTPyQHSCTCSA MPHU PEUICHUH 3ajiad, TPEOYIOIMX MPeoOpa3oBaHUs HEKOTOPHIX (OPMYII; JOMYCTHI HE
Oornee omHOM TPyOOIt M OTHOM HErpyOoi ommoOKy, He Ooliee IBYX-TPEX HErPyObIX HEJTOUETOB.

OmneHka 2 CTaBUTCS B TOM CIydae, eClId y4allluiics He OBJIAJIe] OCHOBHBIMH 3HAHUSIMU B COOTBETCTBHUH C
TpeOOBaHUSMH U JIOMYCTHII OOJIbIIE OIMOOK ¥ HEOYETOB, YeM HEOOXOJMMO ISl OL[EHKH 3.

Ounenka 1 craBuTCsI B TOM Cilydae, €cli YYEHHK HE MOXKET OTBETUTh HHM Ha OJMH M3 MOCTaBJIEHHBIX
BOIPOCOB.

Ouemca IINCHbMECHHBIX KOHTPOJbHBIX DaﬁOT.

OueHka 5 ctaBuTCs 3a padoTy, BBIIIOJHEHHYIO MOJHOCTHIO 0€3 OIIMOOK U HEI0YETOB.
Ouenka 4 crtaBuTcs 3a pabOTY, BRITOJTHEHHYIO TIOJTHOCTHIO, HO TIPY HATMYMH HE 0ojiee OMHON OMmmMOKH U
OJIHOTO HejloueTa, He Ooyiee TPeX HeJ0UETOB.
Ouenka 3 craButcs 3a paboTy, BHIIOJHEHHYIO Ha 2/3 Bcel paOOThI MPAaBUIIBHO WITH MIPU JOMYIIECHUH HeE
Oornee omHOW TpyOO# ommOKku, HE Oojee TpeX HErpyOBIX OMMUOOK, OMHON Herpyboil OommOKH W Tpex
HEI0YETOB, MPU HATMYNHU YETHIPEX-TISITH HEOYETOB.
Ouenka 2 craBuTCs 3a pabOTy, B KOTOPOH YHCIIO OMMMOOK W HEOUETOB MIPEBBICHIIO HOPMY IS OIICHKH 3
WJIH TIPaBHJIBHO BBITIOJIHEHO MeHee 2/3 paboThl.
Ouenka 1 craBuTcs 32 paboOTy, HEBBIIIOJTHEHHYIO COBCEM FUIM BBITOJHEHHYIO C TPYOBIMH ONTHOKAMHU B
3a/1aHUsAX.

OueHka 1a00paTOPHBIX padoT.

OueHka S cTaBuTCs B TOM Clly4ae, €cy YYalluicsl BBITOIHIII Pa0b0Ty B IIOJIHOM 00beMe ¢ COOIIOAEHUEM
HEOOXOMMOM 1OCIe0BATEIbHOCTH IPOBEAEHHUS OIIBITOB U U3MEPEHUI; CaMOCTOSTEIbHO U PAllOHAIBHO
MOHTHpPYET Heo0XoauMoe O0OOpYyIOBaHHE; BCE OIBITBI MPOBOAUT B YCIOBHAX M PEXKUMAX,
o0ecIieunBarOIMX MOMYyYEHUE NMPaBIIBHBIX PE3YJIbTATOB M BBIBOIOB; COONIOJAET TPEOOBaHMS IIPaBUI
0e30macHOro Tpynxa; B OTYETE MPABWIBHO M AKKYpaTHO BBINOJHSET BCE 3allMCH, TAOIMLbI, PUCYHKH,
YepTEXHU, TpapyKy, BBIYUCICHHS, IPAaBIIIBHO BBIOJIHSET aHAIN3 HOIPELIHOCTEH.

OueHka 4 cTaBUTCS B TOM CIIy4ae, €CIM yJallUiics BBIIOIHMWI pabOTy B COOTBETCTBHU C TPEOOBAHUSIMHU
K OLIGHKE 5, HO JOIYCTHJI IBa-TPH HElo4eTa, He Oojiee 0qHON HerpyOoi OMMOKK U OJHOTO HElouera.
Onenka 3 craBuTCS B TOM CiIydae, €CIM YYaLIMHCS BBINOIHWI pabOTy HE IMOJHOCTBIO, HO 00beM
BBIITOJIHEHHON YaCTH TAaKOB, YTO IO3BOJISIET MOIYYUTh MPABUIbHBIC PE3YIbTATHl U BBHIBOABI, €CIIH B XOIE
MIPOBEICHHS OIbITA U U3MEPEHHUI ObUIM IOITYLICHBI OLINOKH.

Onenka 2 craBUTCA B TOM Ciydae, €CIM ydYallldiics BBINOIHWI pPabOTy HE MOJHOCTBIO M 00BbEM
BBIIIOJIHEHHOW paboThl HE MO3BOJIAET CleNaThb NpaBWIbHBIC BBIBOIBI, BBIUMCIICHUS; HaOIIONEHUS
MPOBOAMIINCH HEMPABUIILHO.

Ouenka 1 cTaBuTCS B TOM Cllydae, €CIH yUalluics COBCEM HE BBIIIOJIHMII PadoTy.

Bo Bcex ciyuasix omeHKa CHHMXKAETCS, €CIIM YYallMics He coOitoaan TpeOoBaHuil npaBui O0€30MacHOro

Tpyaa.

Ouenka yMeHUH peiaTb pacuyeTHbIe 3a1a4H

OTMeTKa «5»:

B JIOTHYECKOM PaCCYXJESHUH U PEIICHUH HET OIMOOK, 3a/1a4ya pelieHa palliOHAIBHBIM CITOCOOOM.
OtMeTKka «4»:



B JIOTHYECKOM PACCYKJCHUH U PEIICHUH HET CYIECTBEHHBIX OIUOOK, HO 3a]]a4a pelicHa
HEpaIMOHALHBIM CIIOCOOOM, WJIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIHOOK.
OtMeTKa «3»:
B JIOTHYECKOM PACCYK/ICHHH HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHA CYIICCTBEHHAS OIIMOKA B
MaTeMaTUUYECKUX pacueTax.
OtMeTKa «2»:
HMMEIOTCS CYIIECTBEHHBIC OIIMOKU B JIOTHUECKOM PACcCYXICHUH U B PEIICHUH;
OTCYTCTBHE OTBETA Ha 3aJaHUE.

Kputepuu onieHHBaHHA TECTOB
«5» - 80 — 100%
«4» -70—-79%
«3»-50-69 %
«2» - menee 50%

Ouenka TBOPYeCKUX padoT

TBopueckast paboTa BBISBISIET cQOPMHUPOBAHHOCTH YPOBHS T'PAMOTHOCTH M KOMITETEHTHOCTH yJaIlerocs,
SIBJISICTCSI OCHOBHO# (hOpMOI IIPOBEPKH YMEHUS YUSHUKOM MTPABWIBHO M MOCJICIOBATEIBHO U3J1araTh
MBEICJIU, IPUBJICKATD I[OHOHHI/ITCHBHBIP'I CHpaBO‘IHBIﬁ marepuali, A€j1aTb CaMOCTOATE/IbHBIC BRIBOKI,
MIPOBEPSIET PEUEBYIO MOATOTOBKY ydarierocs. JIrodast TBopueckas paboTa BKIIOYAET B ce0sl TPU YaCTH:
BCTYIUIEHHE, OCHOBHYIO YaCTh, 3aKITFOUYECHHE U OOPMIISIETCSI B COOTBETCTBHUH C SITMHBIMH HOPMaMH U
MIpaBMJIAMH, TIPEIBIBISIEMBIMH K paboTaM Takoro ypoBHs. C IOMOIIbI0 TBOPUECKOI pabOThI
IIPOBEPACTCA: YMEHUEC PACKPBIBATE TEMY,; YMEHHE UCIIOJIB30BaATh A3BIKOBBIC CPEACTBA, IPEAMETHEBIC
MIOHSITHSI, B COOTBETCTBUH CO CTHIIEM, TEMOMW U 3a/1aueii BRICKa3bIBaHUsI (pabOThI); COOTIOICHHE SA3bIKOBBIX
HOPM U TIPaBWJI TIPABOMKCAHUS; KauecTBO oopMiteHHs pabOThI, UCIION30BaHNE HILTIOCTPATHBHOT'O
MaTepuaia; IIpoTa 0XBaTa HCTOYHMUKOB U IOTTOTHUTENBHOU JuTeparypbl. CopepikaHne TBOPUECKOH
paboTHI OLIEHUBAETCS 110 CIEAYIOMIUM KPUTEPHSIM: - COOTBETCTBHE PabOTHI YIEHHKA TeME U OCHOBHON
MBICITH; - TTOJTHOTA PACKPBITHS TEMa; - IPAaBUIHLHOCTD (DAKTHUYECKOT'0 MaTepHaa; - IOCIeI0BATEIbHOCTD
nznoxenus. [Ipu oneHke peueBoro opopMIICHUST YIUTHIBAIOTCS: - Pa3HOOOpa3me CIIOBAPHOTO U
rPaMMaTHYECKOTO CTPOS PEUH; - CTUJIEBOE €MHCTBO M BHIPA3UTEIHHOCTD PEUH; - YHCIIO S3BIKOBBIX
OmMOOK M CTUIIMCTHYECKUX HemoueToB. [Ipu orieHKe NCTOYHNKOBETIECKON 0a3bl TBOPUECKON pabOTHI
YYUTBHIBAETCS TIPaBUIIbHOE 0 OpMIIEHHE CHOCOK; COOTBETCTBHE OOIIUM HOPMaM U IIpaBHJIaM
oubmorpaduy MPUMEHIEMBIX HICTOYHIKOB M CCBIJIOK Ha HHUX; peallbHOE MCIIOIh30BaHUE B paboTe
JTUTEPATYPHl MPUBEICHHON B CIIMCKE NICTOYHHUKOB; IIMPOTa BPEMEHHOTO U ()aKTHIECKOT0 0XBaTa
JOTTOTHUTENTFHON JTUTEPATYPHI; IEIeCO00Pa3HOCTh HCIIOIB30BAHUS T€X MITH HHBIX UCTOYHHUKOB.
OrtMeTKa “5” cTaBUTCS, €CITH

cofiepaHue paboThl TOTHOCTHIO COOTBETCTBYET TeMe; (DaKTHUYECKHE OIUOKHI OTCYTCTBYIOT; CO/IepKaHne
M3II0KEHHOT O TIOCIIETOBATENBHO; PadoTa OTIIMYAeTCsS OOTaTCTBOM CIIOBAPS, TOYHOCTHIO
CIIOBOYIIOTPEOIEHHS; TOCTUTHYTO CMBICIIOBOE €IMHCTBO TEKCTA, WILTIOCTPAINi, TOMTOTHUTETHHOTO
Matepuaia. B pabore nomymien 1 Hegoder B comepxanuy; 1-2 peueBsIx HemoueTa; | rpaMmMaTHIecKas
omoka.

Otmerka “4” cTaBUTCSA, €ClIN

cofiepxaHue paboThl B OCHOBHOM COOTBETCTBYET TeMe (MMEIOTCS He3HAUUTENbHBIE OTKIOHEHHS OT
TEMBI); IMEIOTCS AMHUYHBIC (PaKTHIECKHE HETOUHOCTH; UMEIOTCS HE3HAYNTENbHbIC HAPYIIISHHS
MTOCTIEIOBATENFHOCTH B U3JIOKEHUN MBICIICH; UMEIOTCS OT/AEIbHBIC HETPUHIUITHATIHHBIE OIIMOKU B
oopmiiennn paboTel. B pabote momyckaercst He 6onee 2-X HEMOYETOB B CoAepKaHuy, He Oomnee 3-4
pEeUYEeBBIX HEIOYETOB, HE Ooiee 2-X TPaMMaTHIECKUX OIIHOOK.

OtMeTKka “3” cTaBUTHCS, €CIU

B paboTe TOMyIIeHbI CYIIeCTBEHHBIC OTKIIOHEHHUS OT TEMBI; paboTa JIOCTOBEPHA B TJIABHOM, HO B HEW
MMEIOTCS OT/IebHBIC HAPYIIIEHHS ITOCIIEA0BATEIEHOCTY U3IIOKEHHS; 0OpMIIEHUE PaOOTHI HE
AKKypaTHOE, €CTh MIPETEH3UH K COOFOIEHUIO HOPM H MIPABHII OMOINOTparuecKoro U WILTIOCTPATUBHOTO
oopmienus. B pabote nomyckaercs He Oomnee 4-X HEIOYETOB B COACPIKAHUH, 5 PEUEBBIX HEIOUYETOB, 4
IrpaMMATHYECKUX OIINOKH.

OtMmeTka “2” cTaBUTCH, €CIIU

paboTra HEe COOTBETCTBYET TEME; JOIMYIIEHO MHOIO (DaKTUUECKUX OLIMOOK; HapylleHa
MOCIIEA0BATENLHOCTD U3JIOKEHHSI BO BCEX YaCTSAX PabOTHI; OTCYTCTBYET CBSI3b MEXIy HUMH; paboTa He



COOTBETCTBYET INIaHY; KpaiiHe Oe[ieH CI0Baph; HAPYIIEHO CTUIIEBOE EINHCTBO TEKCTA; OTMEUCHBI
cepbe3HbIe MMPETEH3UN K KauecTBY opopmiieHus pabotsl. JomyiieHo o 7 peueBbix U 10 7
IrpaMMaTHYECKHX OIINOKH.

[Ipu oneHke TBOpUYECKOH pabOThl yUYUTHIBAECTCSI CAMOCTOSTEILHOCTh, OPUTHHAIBHOCTD 3aMbICIIa
paboThl, ypOBEHb €€ KOMITO3UIIMOHHOTO U CTUJIEBOTO PELICHUS, peueBOro oopmieHus. M30bITouHbIIH
00beM paboThl HE BIUSET HA MOBBIIICHHE OI[EHKH. Y YUTHIBAEMBIM MOJIOKUTEIBHBIM (DAKTOPOM SIBIISIETCS
HAJIMYHE PElICH3UU Ha UCCIIEIOBATEIbCKYIO PadoTYy.

Kpurtepuu camoonenku

“5” — pediekCUBHBIN YpOBEHBb YCBOCHHsSI MaTeprana (“TiporoBapuBaHue” ero B yme);

(BbImomHMI IPaBUIIBHO U CAMOCTOSITENBHO)

“4” — pepOaNbHBINA YPOBEHB (TOJILKO MIEPECKa3 BCIYX COCENY);

(BbImonHWI MpaBUITBHO, HO JIOMTYCTHIT HEKOTOPBIE HETOYHOCTH, OIIMOKHU WITH CJENall ¢ Y€l -TO IOMOIIBIO0)
“3” — mpenMeTHBIN YpOBEHB (MPOrOBapUBaHUE BCIYX C OMOPOM HA CIIPABOYHUK).

(Cnenan He Bce( MEHBIIIE TTOJIOBUHBI), CACTA C OMTHOKAMU U HE CAMOCTOSITENTHHO)

IlepeyeHnb OIIHOOK.

l. I'py0ble omuoKu.
1. He3nanue ompezeiaeHH OCHOBHBIX IIOHATHH, 3aKOHOB, INpaBUJI, IOJIOKEHHH TeopuH, (OPMYII,
O6IHerI/IH$ITBIX CUMBOJIOB, 0003Ha4YeH NS (1)I/I3I/I‘IGCKI/IX BCIIMYUH, CAUHUIY U3MCPCHUS.
2. HeymeHnue BBIIENATH B OTBETE TIIABHOE.
3. Heymenue npuMeHsTh 3HAHUS JUISL PEIICHUS 3a1a4 U 00bsCHEHUST (GU3NYECKHUX SIBJICHUIA; HEMPaBHILHO
chopMyTHpPOBaHHBIE BOMPOCH, 3aJaHUS] WIW HEBEPHBIC OOBSICHEHWS XOIa WX pEIICHUs, HE3HAHHE
MPUEMOB pEUIeHHs 3a7ad, AHAJOTHYHBIX paHee pEIMIeHHBIM B Kjlacce; OIMMOKH, ITOKa3bIBAIOIINE
HEeMpaBWIbHOE TIOHUMaHHEe YCIOBHS 33/1a4H WM HEMPaBUIHLHOE HCTOTKOBAHUE PEIICHMS.
4. Heymenue 4yMTaTh M CTPOUTH TPpadUKU M NPUHIUITHAIBHBIC CXEMBI
5. Heymenue moAroToBUTH K paboTe YCTAaHOBKY WM JIabOpaTopHOE OO0OpY/OBaHHE, MPOBECTH OIBIT,
HEOO0XOANMBIE PACUEThI WIIH UCIIOIB30BATh MOTydE€HHBIE TaHHBIE IJIs1 BEIBOJIOB.
6. HeOpexxHOE OoTHOIIEHNE K JTa00paTOPHOMY 000pYAOBAHHIO M H3MEPHUTEILHBIM IIpHOOpaM.
7. Heymenue onpeaenuTh MOKa3aHUsI H3MEPUTEIBHOIO Ipruoopa.
8. Hapymenue TpeGoBanwmii paBmi 0€30IMaCHOTO TPYZa IMPH BHITOTHEHUH 3 KCIIEPUMEHTA.

I1. Herpy0blie ommoKu.
1.Herounoctin ¢(opMynmupoBOK, OIpeneneHnid, 3aKOHOB, TEOpWi, BBI3BAHHBIX HEMOJHOTONH OTBeETa
OCHOBHBIX TIPM3HAKOB OMpeAeIsieMoro mMoHATHA. OmuOKH, BBI3BaHHBIE HECOONIOCHUEM YCIOBUH
MIPOBEICHUSA OTIBITa W H3MEPEHU.
2.0mmbKy B yCIOBHBIX 0003HAYEHHUSIX HA MPUHIUIHAIBHBIX CXeMaxX, HETOUHOCTH YepTexel, TpadrKoB,
CXEM.
3.IIporyck uiam HETOYHOE HATMCAaHNE HAMMEHOBAHHNA €IMHHUL] (PU3NUECKUX BETUYHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazueny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK



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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
n/n Tema ypoka Bcero Kontpobusie | Hpaxrieckie H3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunslie MGT(})[;BI HO?I,)H.:HI/I;[ 1 brbmmorexa [OK
01.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpPa
Ponb u MecTo pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
HAyYHOUH KapTHUHBI MHpa, B 06.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN JACSATEIbHOCTH JIIOICH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 bubmuorexa [JOK
newkeHus. [lepemenienre, CKOPOCTb, 08.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOPEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
JIBUKEHUE 13.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE 1 bubnunoreka [JOK
JIIBHKEHUE 15.09.2023 | https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMTaCHUA 20.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonunHeiiHOe n1BUXKEHUE.

7 JIBuKEeHNE MaTepUAIILHOW TOYKH I10 1 Bubmmorexa LIOK

22.09.2023 | https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK



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
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https://m.edsoo.ru/ff0c3ada

WuepiinalibHbIe CHCTEMBI OTCYETA. 27.09.2023 | https://m.edsoo.ru/ff0c3be8
Ilepsbiit 3ak0oH HproToHa
Macca tena. Cuia. [Tpunuun
9 CYIEpIO3UINH cuil. Bropon 3akoH bubmorexa HOK
¥ 29.09.2023 | https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepruaTbHON TOYKH

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepHATbHBIX TOYEK 04.10.2023 | https://m.edsoo.ru/ffoc3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsoKecTu. [lepBas kocMudeckas brbmmorexa [OK

06.10.2023 | https://m.edsoo.ru/ffoc3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena 11.10.2023 | https://m.edsoo.ru/ff0c3e18
[TocTynarenbHoe U BpanaTeabHOE

13 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cubl. [lnedo cumbl. YcnoBus 13.10.2023 | https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TeNa
Nmnynbc maTepuanbHON TOYKH,

14 CHUCTEMbI MaTepUAIIbHBIX TOYCK. bubnuoreka [JOK
Nmmnynbe critbl. 3aKOH COXpaHEHHS 18.10.2023 | https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTUBHOE IBUYKEHHE
Cuna tpenus. Koadduument tpenus.

15 Cuna CszOTI/IBJIeI-(IbI/Iq})I l'IIlpI/I z[BmIi)(eHI/m bubmorexa HOK

20.10.2023 | https://m.edsoo.ru/ff0c3f76
TeNa B XKUIAKOCTH WM ra3e
PaGoTta 1 MOLITHOCTD CHITBIL.

16 Kunernueckas sHeprus bubnuoreka [IOK
MaTepualibHOW Touku. Teopema 00 25.10.2023 | https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUI

17 [loTreHunanpHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
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[ToTenumanpHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

27.10.2023

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATIBHBIC
cuitel. CBs3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C ©3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHUs MEXaHUYECKOU
SHEPTUU

08.11.2023

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

19

JlabopaTtopnast pabota No
1«UccnenoBanue cBsI3u pabOTHI CHITBI
C U3MeHEeHNEM MeXaHNIeCKOH
SHEPTHH TeJla Ha TIPUMEPE
PaCTSDKEHUS PE3UHOBOTO JKI'yTa

10.11.2023

20

Kontponsnas padorta Ne 1 mo teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

15.11.2023

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

17.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

22.11.2023

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABOF&I[pO

24.11.2023

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp

29.11.2023



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

Lenbcus

Wneanpusiii raz 8 MKT. OcuoBHOE

bubmuoreka [JOK

25 ypaBHenue MKT 01.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeN KUHETUYECKOM SHEPrUuun bubnuorexa [JOK
JIBUKCHHSI MOJICKYJI. Y paBHEHUE 06.12.2023 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akon [lanpToHa. ['a30BbIE 3aKOHBI 08.12.2023
JlabopaTtopnast pabota Ne 2

28 «MccnenoBanme 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI 13.12.2023
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B UI€alibHOM ra3e u ux bu6mmoreka [IOK
rpaduvecKoe IpeICTaBICHNUE 15.12.2023 | https://m.edsoo.ru/ff0c570e
Buyrpennsia sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crioco0nl e¢ m3menenus. KomuuectBo bubnuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst 20.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPrusi 0JHOATOMHOIO UEATBEHOTO
raza

31 Buapl Temonepenaun Bubmorexa OK

22.12.2023 | https://m.edsoo.ru/ff0c5c36
Y nenbHas TEIIOEMKOCTh BEIIeCTBA.

39 KonunuecTBo TennoTel npu bubnuoreka [IOK
Teruionepenave. AanadaTHbIM 27.12.2023 | https://m.edsoo.ru/ff0c5¢c36
poI1iecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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NPUMEHEHHE K U30IpoLieccam 29.12.2023 | https://m.edsoo.ru/ffOc5efc
HeoOGpatumocTs nporeccoB B
34 npupojie. Bropoii 3akon bubmorexa HOK
) 10.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU

35 [Tpunnun nevicreus u KII1/ terumoBoi bub6mmoreka [{OK
MaITHBI 12.01.2024 | https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KITJ] 17.01.2024

37 DKOJIOTHYECKHE MTPOOIEMbI
TETJIOHEPTETUKU 19.01.2024

38 O6o06matomuii ypok «MostekysipHast bubnuorexa [JOK
¢u3nka. OCHOBBI TEPMOTUHAMUKI 24.01.2024 | https://m.edsoo.ru/ff0c6938
KonTtponsnas padota Ne 2 o Teme

39 «Monekymnspras ¢uszuka. OCHOBBI Bubnmorexa [JOK

YIp ’ 26.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOINHAMHKID)

40 [TapooOpazoBanre U KOHICHCAIIHS. bubnuoreka [IOK
Hcnapenune n kuneHue 02.02.2024 | https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCHUTEIIbHAS

41 BJI&YKHOCTH BO3/lyXa. HacklmeHHbIH bubmorexa HOK
ap AYES- - 07.02.2024 | https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucramimyeckue u
amopdHbIe Tena. AHU30TPOTIHS

42 CBOWCTB KpHCTAILIOB. JKuakue bubmorexa HOK

P AR 09.02.2024 |  https://m.edsoo.ru/ff0c65f0
kpuctauibl. CoBpeMEHHbIE
MaTepHaIbI
[TnaBneHwe U KpUCTAILTH3AIIHSL.
43 VY enpHas TenaoTa MaBJICHUS bubmorexa HOK
A ' 14.02.2024 | https://m.edsoo.ru/ff0c6708

Cybnumarus



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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bubmuoreka [JOK

44
YpaBHeHue TeIosoro bananca 16.02.2024 | https://m.edsoo.ru/ff0c6820
DnexTpu3anus Tell. DICKTPUISCKUN
45 3aps. JIBa BUIa DIIEKTPUUECKUX bubmorexa HOK
DAL A P 21.02.2024 | https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOIHUKH, TUIIEKTPUKH U
46 HCI;)J'I l[OBo HIfKH 3aK(I:H COXpaHEeHUs bubnmorexa LOK
YHpOBOZ ’ P 28.02.2024 | https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsjia
BsaumonencTue 3aps10B. 3aKOH
47 Kynona. ToueyHEBIH dIIEKTPUYECKUN bubnmorexa LOK
¥ ) p 01.03.2024 | https://m.edsoo.ru/ff0c6ced
3aps
Hanpsisk€HHOCTB 1eKTpUYECcKOro
48 nons. [IpuHnmn cynepnosunun bubnuoreka [IOK
ANEKTPUIECKUX MmoJier. JInHum 06.03.2024 | https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaboTa cui 37eKTpoCTaTHIeCKOTo
49 nois. [Torenmuman. PasHocts bubmmorexa [OK
) . 13.03.2024 | https://m.edsoo.ru/ff0c6f00
IOTEHI[MATIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
50 aniKT f[)CTaTI/ILIeI([:KOM noI;e Eubmorexa HOK
P ) 15.03.2024 | https://m.edsoo.ru/ff0c7018
JuanekTpuueckasi IpOHUIIAEMOCTh
. bubmuoreka [JOK
51 .K
IEKTPOSMKOCTE. Korencatop 20.03.2024 | https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO
52 KOHIEeHcaTopa. JDHEPrus 3apssKeHHOTO bubmorexa [IOK
: pa- p p 22.03.2024 | https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
53 JlaGopatopHas paborta Ne 3
"N3mMepenue 31eKTpOoEMKOCTH 03.04.2024



https://m.edsoo.ru/ff0c6820
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KOoHJIeHcaTopa"

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAIBHOTO
anmapara, CTpyWHOTr0 IpUHTEpa.
DnexTpocTaTHuecKas 3allluTa.
3a3eMIIeHHE EKTPOIpUOOpOB

05.04.2024

55

DneKTpUYeCKuil TOK, YCIOBUS €ro
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma aJist
ydacTka Lenu

10.04.2024

56

[TocnenoBarenbHOE, TapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padbora
No4«3yuenne cMenanHoro
COEIMHEHUS PE3UCTOPOB»

12.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB AJIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlenna

17.04.2024

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

58

3akon OMa 1l TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabora Ne
5 «A3mepenne D/IC uctouHuka Toka
Y €ro BHYTPEHHETO COMPOTUBIICHUSD)

19.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJIJIOB OT
TeMiiepaTypbl. CBEpXIpOBOIMMOCTh

24.04.2024

60

DNEKTPUUECKUU TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITyYKOB

26.04.2024



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[TonynpoBOoAHUKHU, UX COOCTBEHHAS U

61 IIpUMECHast MpoBoAUMOCTh. CBOKCTBA 1 bubmuorexa [IOK
p—n-niepexona. 03.05.2024 | https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTpUYECKUU TOK B PACTBOPAX U

62 pacIiaBax 3JeKTPOJIMTOB. 1 bubnuorexa [JOK
DNEKTPOTUTHICCKAS TUCCOITUAITHS. 08.05.2024 | https://m.edsoo.ru/ff0c82ba
DNeKTpoIu3
DNeKTpUYECKUU TOK B razax.

63 CamocTosATENnbHBIN 1 1 bubnuoreka [IOK
HECaMOCTOSTEIBLHBIN Pa3psil. 15.05.2024 | https://m.edsoo.ru/ffOc84ae
Momnnus. [lnazma
DnexTpuyeckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuoreka [JOK
npuMeHeHue. [IpaBuiia TeXHUKH 17.05.2024 | https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOTMHAMHKAY 22.05.2024 | https://m.edsoo.ru/ff0c88bhe
KonTtponbHas padota mo teme Ne3

66 «Qnekrpocraruka. [locTossHHBIN 1 bubnuoreka [JOK
ANeKTpUIecKuil ToK. Toku B 24.05.2024 | https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX CpPelax»

67 PesepBHblil ypok.MTorosas 1 bubnuoreka [IOK
KOHTpOJIbHAS paboTa 29.05.2024 | https://m.edsoo.ru/ffOc8c56

68 PezepBHblit ypok. O0o0maromuii ypok 1 bubnuoreka [IOK
o TemaM 10 kiacca 31.05.2024 | https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxririeckie H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
ITocTostHHBIE MAarHUTHI M KX

1 B3auMo/jieiicTBMe. MarauTHoe 1oJie. 1 bubmmoreka [{OK
BekTop MarHuTHOW WHAYKIINH. 04.09.2023 | https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW WHIYKLIHH
MarauTHO€ 10Jie MPOBOJIHUKA C

9 TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmMopelicTBre TPOBOTHIUKOB C 06.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabdora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO TIOJISI KATYIITKA C TOKOM) 11.09.2023 | https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HcenenoBanue qeicTBUL 13.09.2023 | https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JleficTBME€ MarHUTHOTO TIOJIS HA

5 JBUKYIIYIOCS 3apsSHKEHHYIO YaCTHILY. 1 bubnuoreka [JOK
Cuna Jlopenna. Pa6oTa cuiib 18.09.2023 | https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexTpoMarHuTHast UHAYKIus. [ToTok

6 BEKTOpa MarHuTHOM uHAyKunu. IC 1 90.09.2023

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



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

nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN»

25.09.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTUBHOCTS. SIBIEHUE

camouHaykuuu. 3J{C caMOMHIYKLIHH.

SHCpFI/IfI MaravuTHOI'O I10JIA KaTylIKHU
C TOKOM. SHCKTPOMaFHI/ITHOG II0JIC

27.09.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs [1eYb

02.10.2023

10

O6o06matomuii ypok «MarauTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

04.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

CB00OOgHBIE MEXaHUYECKUE
KoJsiebanus. ['apMoHnueckue
KoJicOaHus. YpaBHEHHUE
rapMOHUYECKHX KOJICOaHUH.
[IpeBpaienue sHeprun

09.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

12

KounTponbnas pabora o teme
«MarHuTHoe moJe.
DNeKTPOMarHUTHAS UHIYKIIHS

11.10.2023

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

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX KoJieOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

16.10.2023

14

Konebarenbubid KOHTYp. CBOOOHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMAriUTHBIMU KoJIeOaHUSIMHU

18.10.2023

15

®opmyna Tomcona. 3aKoH
COXPAaHCHUA SHCPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

23.10.2023

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

25.10.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemenHbIn TOK. CHHYCOMAIBHBIA
MepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIUTYAHOE U
JCUCTBYIONIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

08.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

13.11.2023

19

YCTpoHCTBO M TPAKTUUECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTpoIepe1ad

15.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC JJICKTPOIHCPTHHU.
KynLTypa HCIIOJIB30BaHUA
QJICKTPOOHECPTIUH B MMOBCETHEBHOU
KHN3HH

20.11.2023



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

Mexannueckue BOJIHBI, YCIIOBUA
pacnpocrtpanenus. [lepuo.

21 CKopocTb pacnpoCcTpaHEHHS U JUIMHA brbmmorexa LOK
22.11.2023 | https://m.edsoo.ru/ffOccab4
BoJIHBL. [lonepeunsie U MPOI0JIbHbBIC
BOJIHBI
29 3Byk. CkopocTh 3ByKa. ' poMKOCTh bubnuorexa [JOK
3ByKa. BricoTa ToHa. TemOp 3ByKa 27.11.2023 | https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
29.11.2023 | https://m.edsoo.ru/ffOccfe0
ANIEKTPOMArHUTHBIX BOJTH
[TpuHIUIIB PaTUOCBI3N U
24 TeneBueHus. Pa3Butue cpencTs 04.12.2023
cBs3U. Pagnosiokamus
o5 KontponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBD) 06.12.2023 | https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOIHOM Cpeje. bubnuoreka [IOK
TodeuHblit HICTOYHUK cBeTa. JIy4 11.12.2023 | https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeta. 3aKOHbI
27 oTpaxxeHus ceta. [loctpoenue bubmmorexa [OK
. 13.12.2023 | https://m.edsoo.ru/ffOcd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnunoreka [JOK
YT'OJI TIOJIHOTO BHYTPEHHETO 18.12.2023 | https://m.edsoo.ru/ffOcd7f6
OTpaKeHUS
29 JlaGopatopHas pabora «3mepenue bubnuorexa [IOK
II0KAa3aTes MPEIOMIICHHS CTEKIIa 20.12.2023 | https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [locTpoenue nzodpaxeHuii B
nuH3e. PopMysia TOHKOM JIMH3HI.
YBennueHue JIuH3bI

25.12.2023

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

31

Jlaboparopnas paboTa
«HccnenoBanue CBOMCTB
M300paXeHUH B JIMH3AX)

27.12.2023

32

Hucnepcus csera. CI0XKHBINA COCTaB
6enoro ceera. L{Bet. JIJabopaTtopHas
pabora «Habnronenue aucrepcuu
CBETa»

10.01.2024

33

WNnrtepdepenmus creta. Judpaxmus
ceta. Judpaknuonnas pemeérka

15.01.2024

bu6moreka [IOK
https://m.edsoo.ru/ffOced22

34

HOHepeLIHOCTI) CBCTOBBIX BOJIH.
[Tongpuzanus cBera

17.01.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTtuueckne MpuOOPHI U YCTPOUCTBA
Y YCIIOBUSI MX O€3011acCHOTO
MIPUMEHEHUS

22.01.2024

36

['panupl MPUMEHUMOCTH
KJlaccuueckor MexaHuku. [locTynatel
CHEIHAIbHOU TEOPUH
OTHOCHUTEIIbHOCTH

24.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
3amenyieHne BpEMEHH B COKpaIeHHe
JUIAHBI

29.01.2024

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfa42

38

3Hepr1/m " UMITYJIBC lf)e.]'ISITI/IBI/ICTCI(OI/Iv
YaCTHUIIBI. CBs3b MaccChl C 3HepFI/IeI/IVI/I
HUMITYJIbCOM. 3Hepr1/m IIOKOA

31.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68

39

KonTtponsHas padora «OnTHKa.

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OcHOBBI crielUaIbHOU TEOPUH 05.02.2024 | https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®ortonsl. opmyna [1nanka. Sueprus bubnuorexa [JOK
Y UMITYJbC (poTOHA 07.02.2024 | https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE BuGmiorexa LOK
41 Qorospdexta. Ombrrsr A. T 12.02.2024 | https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl poTodrpdexra. YpaBHeHue
42 Bﬁhunei;alnEFEOTombgeKT& brbmmorexa LTOK
14.02.2024 | https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» portoapdexra
Hasnenne ceera. OnbiTol I1. H.
43 JleObeneBa. XUMHUYECKOE NECHCTBUE bubmmorexa [TOK
19.02.2024 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
44 MPaKTUYECKOE MMPUMEHCHHE:
dboTormeMeHT, (OTOIATIHK, 21.02.2024
CoJIHeUHas OaTapesi, CBETOIUO.]
45 Pemenne 3agau mo reme «JIeMEHTBI bubnmuorexa [JOK
KBAHTOBOM OITHUKM 26.02.2024 | https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna mmo paccessHUIO 0-4acTHII. bubmorexa HOK
28.02.2024 | https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubmuoreka [JOK
41 Hocrynarst bopa 04.03.2024 | https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornomienre GoTOHOB
48 IIPH NIEPEXOJE aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS 3HEPTUM Ha Apyrou. Buasl 06.03.2024 | https://m.edsoo.ru/ff0dOafa

CIIEKTPOB



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

49

BousHOBBIE CBOMCTBA yacTUll. BOJIHBI
ne bpouis. KopnyckyisipHo-
BOJIHOBOM nyayin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JTy4CHHE

11.03.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKphITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHnio
COCTaBa PaJIMOAKTHUBHOTO U3ITy4eHUS

13.03.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMOaKTUBHOCTH Ha )KUBBIE
OpraHU3MBI

18.03.2024

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uzinydyeHue

20.03.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HYKJIOHOB B sijIpe.

S nepubie peakuuu. AnepHbId
peakrtop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTEeTUKHU

01.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3UTpoHa. MeToabl HAOIIOACHUS U
PErucTpalmu 3J€MEHTAPHBIX YaCTHII.
Kpyrasbiit cton «®yHaameHTanbHbIe
B3auMoaeucTBUA. EAnHCTBO
(bu3MUecKOU KapTUHBI MUpa»

03.04.2024

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

55

Bun 3Be3nH0r0 HeOa. Co3Be3aus,
SIPKUE 3BE3/IbI, MJIAHETHI, UX BUIUMOE
nBmkeHue. CoJIHEUHasl cucTreMa

08.04.2024



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connne. ConHedHass aKTHBHOCTb.
Ncrounuk snepruu CoJiHIA U 3BE3]T

10.04.2024

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHEee
cTpoenue 38€311. CoBpeMeHHbIE
MPEACTABICHUS O TIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

15.04.2024

58

Mneunsin [Iyre — Hama I'anakTuka.
Tlonoxxenue u nBukenne CoiHIIa B
lNamaktuke. ['anaktuku. YepHsie
JIBIPBI B AJIpax rajJakTHK

17.04.2024

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

22.04.2024

60

Hepemennsie npo0ieMbl acTpOHOMUU

24.04.2024

61

KonTtponbHas padoTa «D1eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI

29.04.2024

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

06.05.2024

63

O6o6maromuii ypok. Ponb 1 Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOUN HAYYHOU KapTUHE MUpa

08.05.2024




O6o06maromuii ypok. Poib
(bu3nvecKoit TeOpuN B
(hopMupOBaHUM TPEACTABICHUN O
¢bu3nvecKkoil KapTHHE MUpPa

64

13.05.2024

Oo6o06maromuit ypok. Mecto
65 (bu3nvecKoil KapTUHBI MHpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX MPEJCTABICHUNA O IPUPOIE

15.05.2024

66 PesepBHbIl ypok. MarautHoe noie.

SHGKTPOMaFHI/ITHaH HUHAYKOHA

20.05.2024

PezepBHbiil ypok. Ontuka. OCHOBBI
67 CHEIHATEHON TeOpHH
OTHOCUTEITLHOCTH

22.05.2024

Pesepnsrii ypok. KBanroBas ¢usuka.
68 DNeMEeHTHI aCTPOHOMUH U
acTpopU3UKH

27.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68

KonTtpoabnas padora Nel T Kunemaruka. /lunamuka. 3akoHbI cOXpaHEeHHS B MeXaHUKe

A.l. HO‘ICMY IIPpU paBHOMCEPHOM JIBUIKCHUH 110€31a HMIaPUK NOKOUTCS OTHOCUTEIIBHO INTIaJIKOr'o CTOJIa B KYIIC Barosa?

1) Ha Hero He JACHCTBYIOT HUKAKUE CHJIbI
2) BCE CHIIbI CKOMITCHCHPOBAHbBI
3) OTCYTCTBYeT ChIia TPEHHUS

4) Ha Hero JeHCTBYeT PaBHOACHCTBYIOIIAs CHJIa, HATIPABICHHAs] B CTOPOHY JIBIDKCHHSI BArOHA
A.2. Kakyio cuity Hago mpwiIokuTh K Terny maccod 200 r, 4ToObl OHO IBUTANIOCh



https://m.edsoo.ru/ff0d1784

¢ yckopenueMm 1,5 m/c? ?

1) 0,1 H 2) 0,2H 3) 0,3H 4) 04 H

A.3. Yemy paBHO OTHOIIEHHE CHJIBI TPAaBUTALMOHHOTO B3aUMOIEHCTBUS, ACHCTBYIOIIEH co cTopoHb! JIyHBI Ha 3eMIIt0, K CHJIe TPaBUTALIMOHHOTO
B3aUMOJICHCTBU, ICHCTBYIOIIEH co cTroponbl 3emun Ha JIyHy. Eciu macca 3emin B 81 pa3 Gombiire Macchbl JIyHb1?

1) 1/81 2) 1 3) 1/9 4) 81
A.4. KakoBa kuHeTHueckas 3Heprus aBToMoomis Maccorr 1000 Kr, TBUXKYIIErOCsl CO CKOPOCThIO 36 KM/4?
1) 36-10° JIx 2) 648-10° JIx 3) 10* JIx 4) 5.10* JIx
A.5. Kakyto MOITHOCTh pa3BHBaeT JBUTATENs aBToMoOMIst Tipu cuiie Tsirn 1000 H, ecnin aBTOMOOMITE ABHIKETCSL pAaBHOMEPHO CO CKOpOcThio 20 m/c?
1) 10 kBt 2) 20 kBt 3) 40 kBt 4) 30 kBt
YACTD 2
B.1. YcTaHOBUTE COOTBETCTBHE MEXKY (PU3NUECKUMU BEJIMUMHAMU U CIUHUIIAMH, B KOTOPBIX OHU U3MEPSIOTCS.
dusnyeckre BETMUNHBI EI[I/IHI/IHBI N3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCIIMYUH
A) uMITyIbC Tena 1) Jx
B) momHOCTB 2) Br
3) H
4) H-c

K xaxmaoii mo3unumu mepBoro croidia mnoAdepuTe COOTBETCTBYIOIIYIO TO3WIUI0 BTOPOrO W 3allMIIUTe B TaOiMIly BBIOpaHHbIE HHUGPHI TMOJ
COOTBETCTBYIOIIMMHU OYKBaMH.

A B

B.2. Kamenp OpomieH BBepxX IOJ yriioM K ropu3oHTy. CompoTuBIeHHE BO3qyXa NpeHeOpexuMo Mano. Kak MeHsioTcs ¢ HaOOpoM BBICOTHI MOIYIb
YCKOpEHUS KaMHSI, eT0 KHHETHYeCKast YHEPTHs M TOPU30HTAIbHAST COCTAaBIISIOIIAs €r0 CKOPOCTH ?
st KaX10il BETMUYMHBI ONIPENENUTE COOTBETCTBYIOIIMI XapakTep U3MEHEHUS:
1) yBenmumBaercs
2) yMEHbIIAeTCs
3) He M3MeHAETCSA
3anumuTe B TaOIUIYy BEIOpaHHBIe MU PHI IS KaxkIoi (hr3mdeckor BennuuHbL. L{npsl B OTBETE MOTYT MOBTOPSITHCA.

Mogynb ycKOpeHHs KaMHs Kunernueckas 3Heprust KaMHs l'opuzoHTanbHas cocTaBisOLIAs
CKOPOCTH KaMHS

OdopmMuTe pereHus caenyonux 3a1ay:
B.3 YenoBek M Tenmexka ABHMXKYTCSl HABCTpedy IApyr ApYyry, HIpUdYeM Macca dYejloBeKka B 2 pa3a Oosblie macchl Tenexkd. CKOpOCTh uenoBeka 2
M/c, a Tenekku — 1 mM/c. YenoBek BCKaKHMBaeT Ha TENEXKKY M ocTaeTcsi Ha Held. KakoBa CKOPOCTh 4elnoBeKa BMECTE C TENEKKOH?



KourtpoabHnas padora Ne 2 «MousiekyasipHasi pu3nKa ¥ 0CHOBbI TEPMOIMHAMUKH.»
Yacts A

1. CKOJIbKO MOJIEKYJI COJIEPKHUTCS B OJJHOM MOJIE BOAOpOia?

A.6102% B.12102% B.6+10%® T.12+10%

.2. Uemy paBHa MOJISIpHAsI Macca cepbi?

A. 0,016 xkr/moms B. 0,032 kr/mone B. 0,064 xr/mons  I'. 32 xr/moib

3. Kak u3MeHWIOCh 1aBlIieHUE HICATHHOTO T'a3a, €CIIH B TJAHHOM 00beMe CKOPOCTh KaXKI0M MOJICKYJTBI YJIBOWIIACH, @ KOHIICHTPAIHSI MOJICKYIT
ocTajach 0e3 u3MEHEHUS ?

A. yBenmuumiocsk B 4 paza b. yBenunumiiocs B 2 paza  B. He u3mMeHMII0CH I'. ymenpmiocs B 4 pasza

4. CpenHsisi KHHETHYECKast SHEPTHSI MOJIEKYJT OJJHOATOMHOTO MJICJIbHOTO Ta3a MPH YMEHBIICHWH a0COJTIOTHOHM TeMIepaTypsl B 2 pasa. ..
A. yBenuuuiack B 2 pasza b. yBemmumnace B 4 paza

B. ymenpmmunace B 2 pa3a I'. ymenpmunace B 4 pasza

5. Kakoe npumepHo 3HaueHue TeMieparypsl o mkaie Lenscust coorBerctByet Temmeparype 200 K no abcomtoTHoiM mikane?
A.373°C. B.73°C. B.-73°C. T.-173°C.

6. IIporecc M3MEHEHUS COCTOSTHUS Ta3a MPHU MOCTOSTHHOM 00beMe-. ..

A. M3otepmuueckuii. b. M3oxopuseiii. B. M300apusiit. I'. AnnabatHelil.

7. Kakue nBa mporiecca M3MEHEHHS COCTOSTHUSA Ta3a MPEeACTaBICHBI Ha Tpadukax?

A. 1-u30X0pHBIH, 2- ©300apHBIN. b. 1-u3006apHbIii, 2-U30XOPHBIH.

B. 1 n2-u30X0pHBIiA. I'. 1- u30XOpHBIN, 2-U30TEPMUYECKUM.

. 1 u 2-u300apHBIN. E. 1-uzorepmuueckuit, 2- ’ v HU300apHBIH.

8. AGcomtoTHas TemrepaTypa U 00beM 0JTHOI0 MOJISl UAeaIbHONO raza ysenuumiuch B 3 paza. Kak usmeHunoco
IIPH 3TOM JIaBJIeHHE raza?

A. yBennuuiocs B 3 pasza b. ysenmnumiiocs B 9 pas \ 1 -, T

B. ymenbpmunocs B 3 paza I'. He u3meHmnoOCH

9. Kakas pabota coBepIiiaetTcs ra3oM MpH Mepexojie ero u3 cocTosHus 1 B coctosue 27



A.8x/lx  b. 12 x/Ix
B. 8 Ix I'. 6 Ix

Yacts B.

10. YcTraHoBUTE COOTBETCTBUE MEXKTY
TepMO)II/IHaMI/IKI/I K paBJ'II/IqHI)IM I/ISOHpOHeCCZIM nu

Oco0OeHHOCTH TPUMEHEHHUS
MepBOTO 3aKOHA
TEPMOJUHAMHUKN

HasBanue
nporecca

A. BCce nepejaHHOE razy
KOJIMYECTBO TEIJIOTHI UJIET
Ha COBEpIICHUE paboOTHI, a
BHYTPEHHSISI DHEPIHsl raza
ocraercsi 6e3 U3MEHEHUs

1. u3orepMHuUECKHil

b. Bce nepenannoe razy
KOJIMYECTBO TEIJIOTHI UJIET
Ha U3MEHEHUE BHYTPEHHEN
SHEpPruu rasa.

2. m300apHBIi

B. u3meHeHue BHyTpeHHEH
SHEPTUHU T'a3a MPOUCXOTUT
TOJIBKO 32 CYET COBEPILICHUS
paboTHI, TaK KaK
TEII000MEH ¢
OKPYKAIOIIUMHU TETaMH
OTCYTCTBYET.

3. U30XOPHBIN

4. annabaTHBIA

ps 10311%

4
3-
1
1_ PR

0

0COOCHHOCTSIMU IMPHUMCECHCHUS TICPBOTO 3aKOHA
Ha3BaHUEM H30IIporecca



Yacte Cl11.I'a3 Haxoautcs B cocyze npu nasienuu 2 Mlla u remneparype 27 °C. [locne narpeanus Ha 50 °C B cocyne octanach NOJOBUHA
rasa.

OnpenenuTth ycTaHOBUBIIEECS J1aBJICHUE.

KonTtpouabHnas padora Ne 3 «uekrpocraTuka. [locTosIHHBIN 31eKTPUYECKUH TOK.»

Yacts A

1 Ot BogstHOM Karuau, 06JaaaBIeit 3apsiioM +(, OTAEINIACh KaIlls C AJIEKTpUUYECKUM 3apsaoM -g. Kakum cran 3apsi octaBieiics Kamim?
H+29g 2)+g 3)-q 4)-2q

2. [1pu M3MEHEHNH PacCTOSTHHUS MEXTy ABYMSI TOYSYHBIMH JICKTPUUIESCKUMHU 3apsaMy CHIIa B3aUMOICHCTBHS yMeHbIIMIach B 16 pa3. Kak
M3MEHMWJIOCHh PACCTOSIHUE MEXTy 3apsaMHu:

1) ymeHpImioCh B 2 paza  2) yBeIMYMIOCh B 4 pasza

3) yMeHBITUIIOCH B 4 pa3a 4) yBeIMYMIOCH B 2 pasa

3 Kakas cuna nefictByet Ha 3apsin 10HKII, moMeneHHbIi B TOUKY, B KOTOPOH HANPSDKEHHOCTH AIEKTprueckoro mosst paBaa 3kH/Ko?
1)3-10°H 2)3-10'H 3)3-10"H  4)3-10°H

4 Eciy MpoBOJIOKY BBITSATMBAaHUEM YJJIMHUTB B 3 pasa, TO €€ CONPOTUBJICHUE ...

1) ymenbmuTcs B 3 pasa 2) yBenuuuTes B 3 pasza 3) ymensmutes B 9 pas 4) yBenuuuted B 9 pas
5 Cuna Toka, mpoxosiias yepe3 HuTh Jamiel, 0,3 A. Hanpsbkenue Ha namie 6 B. KakoBo 351eKTpuyecKoe CONMpOTUBICHUE HUTH JIAMITbI?
1) 2 Om 2) 1,8 Om 3) 0,5 Om 4) 20 Om

6 K kucnotHomy akkymymsatopy, umeroriemy JJ[C 200 B u BHyTpennee conportuienue 0,2 OM, MOIKIIOUEH TOTPEOUTENh COTPOTUBIICHUEM
3,8 OM. Omnpenenure CUTy TOKA B TICTIH.

)10 A 2)20 A 3)30A 4)40 A 5)50 A
Yacts B
1.Haiizute cooTBeTCTBHE MEXKIY (GHU3UUYCCKUMU BEITUYMHAMY U €IMHUIIAMU X U3MEPEHUS:

A) cuna Toka 1) BarT

b) nanpspkeHnue 2) ammep

B) conporuBieHne 3) BOJIbT

I') MmoutHOCTH 4) om

J1) paboTa Toka 5) mKoynb

2.0mpenenuTe 001ee COMPOTURICHNE H300PaKEHHOTO HA CXeMe yJ4acTKa Ienu (BCe COTPOTUBIICHUS OTMHAKOBHI U
R : paBHBI 2 OMm).

k,



Yacts C

1.C xako# cuioil B3auMOJICHCTBYIOT J1Ba TOUEUHBIX 3apsiaa 1o 2 HKi B kepocuHe, eciu pacCTOSIHUE MEXy HUMHU | M , a TU3JIeKTpUIecKast
IIPOHULIAEMOCTb KepocHHa =27

2. K 6arapee ¢ DJIC 4 B u BayrperrnM cornpotuieHreM 0,4 OM NOIKITIOYIN pe3ucTop. Onpenenute COmpoTHBICHUE PE3UCTOPA U
HanpsDKEHHE Ha HeM, ecnu cuiia Toka B nenu 0,8 A.(3 Gama)

HTorosasi KoHTpoabHasi padoTa Ne4d
A.1 ABTOMOGHIIB, TPOTAsACH C MECTA, JIBMIKETCA C yckopeHneM 3 M/c?. Uepes 4 ¢ ckopocTh aBTOMOGHIIS Gy/IeT paBHa
1) 12 m/c 2) 0,75 m/c 3) 48 m/c 4) 6 m/c
A.2 Ha 5eBoM pHCYHKE MTPENCTABICHBI BEKTOPHI CKOPOCTH M YCKOPEHHS Tela B MHEPIMAIBHON cucTeMe oTcueta. Kakoi 3 4eThIpeX BEKTOPOB Ha TIPABOM
pPHUCYHKE yKa3bIBaeT HaIpaBJIEHHE BEKTOPA PABHOACHCTBYIOINIEH BCeX CHII, AEHCTBYIONINX Ha 3TO TENO?

a A2

A
L 2

<y

3y
11 2)2 3)3 4) 4
A.3 Nmrrynee Tena, ABIDKYIIErocs 1O MPSMOM B OTHOM HAIPaBIIEHUH, 3a 3¢ MO/ AEHCTBHEM MTOCTOSTHHON CHUTBI M3MEHWIICS Ha 6 Kr-m/c. KakoB Momyib
JEHCTBYIOIIEH CHITBI?
1)0,5H 2)2H 3)9H 4)18H
A.4 Kamenp maccoii 0,2 Kr, OpOIIeHHBI BEPTUKAIBHO BBEpX CKOpOCThI0 10 M/c, yman B TOM e MecTe co CKOpocThio 8 M/c. Halimute paboty cun

CONPOTUBJICHUS BO3yXa 32 BPEMsI IBHKECHUS KaMHS.
1) 1,8 Ix 2) -3,6 Ix 3)-18 Ix  4)36 Ix

A.5 Ha pucyHKe moka3aH UK, OCYIIECTBIISIEMBIN ¢ UACaNbHBIM ra3oM. KonmuecTBo BemecTBa ra3a He MeHseTcs. M1300apHOMy HarpeBaHHIO COOTBETCTBYET
Y4acTOK



0
1) AB 2) BC 3)CD 4) DA T
A.6 3a 1 ik pabouee TeNo TEIIOBOro ABUraTess coBepinnio padory 30 k/x u ornano xomomuibHuky 70 kJlx konudecta TerioTsl. KIT/] nBuratens
paBeH
1) 70% 2) 43% 3) 30% 4) 35%
A.7 Cuna, ¢ KOTOpOI B3aUMOCHCTBYIOT JIBA TOUCUHBIX 3apsna, paBHa F. Kakoii craneT cmia B3auMOACHCTBUS, €CITU BEIMUMHY KaX0T0 3apsaa
YMEHBIINUTH B 2 pa3a?
)4F 27 32k HT
B.1 ABTOMOOHIL Maccoi 2 T JBIIKETCS 110 BHITYKIIOMY MOCTY, HMEroIeMy paanyc kpuu3Hbl 200 M, co ckopocThio 36 kM/4. Haliure crity HopMalb HOTo
JIABJICHHS B BEPXHEH TOUYKE TPACKTOPHH.
B.2 JIs1 u300apHOro HarpeBaHus rasa, KOJM4eCTBO BelecTBa koToporo 800 moib, Ha 500 K eMy cooOiumiu konudecTBo Teriotsl 9,4 M k. Onpenenuts
MIpHUpAIIeHUe ero BHYTPEHHEW SHEPTHH.

C.1 [Ipurasce MEXAy ABYMS TOYKAMH B 3JICKTPUYECKOM I10JI€, AJIEKTPOH mprodpen ckopocts V= 2000 km/c. HeMy paBHO HaNpPsHKCHUE MEKIY dTUMH
toukamu Me = 9,1x10 ®kr, e = 1,6x10° K.







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Mskumes I'.4., byxoBues b.b., Cotckuit H.H. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocsewenue»

» ®usuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obmectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. ®usuka. 10 knacc. YueOHuUK 17151 0011eo0pa3oBaT. opraHu3anuii ¢ mpuil.Ha
AJIEKTPOH. HOCcHTENe: 6a30BbIN 1 poduiabHbIN ypoBHU/ I'.5. Mskumies, b.b.
byxosues, Corckuit H.H./ M.: [Ipocsemienne, 2020.

2. Kynepmrreiin 10.C. ®usuka. JuddepeHimpoBanHbie KOHTPOIbHBIE paOOTHI.7-
I1xmacc.CII6.: M3a. Jom «Centsadpny, 2020.

3. ®uzuka. «KoHCTPYKTOP» CaMOCTOSTENHHBIX U KOHTPOIBHBIX padoT. 10 — 11
KJIaCcCHI: TTocoOue I yuuTesnei obmeoopasonar. yupexaeauii/ C.M.
Anppromeuknt, A.C. CiayxaeBckuii.- M.: IIpocsemienue, 2020.

4. Coopnuk 3amad no pusuke. 10-11 xmaccer (k yaeOnukam ['. 5. Mskummena
u.ap.) — M.: Dk3amen, 2019.

5. Coopnuk 3ama4 nmo pusuke a1 10—11 kmaccel: mocodbue s yqamuxcs



oOmieoOpa3oBar. opraHu3auuii: 6a30Bbii 1 npodui. yposuu / H.A.
[lapdpenTrena.- 5-¢ uza. M .: Ilpocsemenue, 2019 r.

6. ®uzuka. 3agaynuk. 10-11 ki.: [Tocobue g o6meobpa3oBat. yupexaeHuit /
PeimkeBuu A. I1. - M.: [Ipoda, 2019.

7. TeMaTuyeckrue caMOCTOSTENbHbBIE M KOHTPOJIbHBIE paboThl o (usuke.10
kiace. / O.W. 'pomresa.- M.: Dk3amen, 2021.

10. Kogudukatop 31€eMEHTOB cojJiepKaHus U TpeOOBaHUM K YPOBHIO MOJATOTOBKH
BBIMTYCKHUKOB 00111€00pa30BaTeNIbHBIX YUpEKIAeHUH 11 npoBeaeHus B 2024 rony
€IMHOro TocyaapcTBeHHoro sk3ameHa no ®1U3NKE.

11. JI. A. Kupuk. ®uszuka 10. COOpHUK CaMOCTOSITEIbHBIX U KOHTPOJIbHBIX
pabot. MockBa «Unekca» 2019 r.

12. ®usuka. 10 kmace: TeXHOJIOTHYECKHUE KapThl YPOKOB 1o yueOHuky I'. 4.
Msxumesa, b.b. byxosuesa, H.H. Corckoro/ aBr.-coct. H.JI. [lenareituenko.-
Boarorpaa: Yuurens. 2019.

13. I'.B. Mapkuna ®usuka 10 knacc. [loypounsie miiansl 1o yaeOnuky 1. 4.
Msxkumesa, b.b. ByxoBuesa. B.: Yuurens, 2020.

14. COOpHHK TECTOBBIX 3aJaHUI IJI1 TEMATUHYECKOTO U UTOTOBOTO KOHTPOJIS.

®usuka 10 knace. M.: «MuTtennek-Lenatp», 2019

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



1. budmuotexa L{OK https://m.edsoo.ru
2. https://resh.edu.ru

3. https://yaklass.ru

4. https://ledu.skysmart.ru

5. https://urok.apkpro.ru
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