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[NHOACHUTEJIBHAA 3AITNCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeaHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTelbHON mporpammel, mpenctaBieHHapix B DPI'OC COO, a Ttakke ¢ yd4éroM
benepanbHOl paboduell MporpaMMbl BOCIIUTAaHHS ¥ KOHILEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Pusznka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayn3yoUIMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cOoOTBETCTBYET
tpedoBanusaM PI'OC COO kx mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMeTHbIM
pe3yiapTaTaM OOyueHHus, a TaK)K€ YYUTBHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3yinbTaThl OCBOEHHSA Kypca (HU3UKM: JIMYHOCTHBIE, MeTalpeIMETHbIE, IpeIMeTHbIe (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

IUIaHUPYEMbIE Ppe3ylbTaThl OCBOGHHS Kypca (u3Mku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MpeIMETHBIE Pe3yIbTaThl MO rojilaM O0yUYeHHUS;
coziepkanue yueOHoro npeameta «@u3nka» 1o rogam o0ydeHus..

dusnka Kak HayKa 0 HanboJiee 0OIMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAU€CTBE YI€OHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBINH BKIJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GU3HKA — CHCTEMOOOpa3yIOMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xumueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IMOJIY4YEHHUsS] HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yueHue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTh HAyYHBIM METOJI M0O3HAHUS MTPU BBITIOJHEHUH UMH Y4EOHBIX UCCIIEI0BaHUN.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Wnes nenoctHoctu. B cooTBeTcTBUM € HEM KypC SIBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuall U3 BCEeX Pa3leioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaKk U
COBPEMEHHOU (PHU3UKH.

Wnes renepanuzanuu. B cooTBeTCTBHM ¢ Hel MaTepual Kypca Gu3NKi 00beAMHEH BOKPYT
¢busznueckux Teopuil. Bemymum B Kypce sBusercs (OpMHUpPOBAHHME MPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U IOJIE.

Wnes rymanurapuzanuu. E€ peanusanus npeanonaraeT MCHOJIb30BaHUE T'yMaHUTAPHOTO
noTeHnuana pu3n4eckoi HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU U 3KOJIOTMYECKHUMHU IIPoOIeMaMu.

Wnes npuknagHoi HampaBieHHOCTH. Kypc ¢u3uku mnpeanosiaraeT 3HAKOMCTBO C
LIIMPOKUM KPYTOM TEXHHYECKMX M TEXHOJIOTMYECKUX NPWIOKEHUM H3YyYEHHBIX TEOpUH U
3aKOHOB.

Wnes okonorusanuu peaau3yercs IMOCPEACTBOM BBEIEHHUS JJIEMEHTOB COJAEP)KAHMUS,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKke 00CYKJICHHs TPOOJIEM paIliOHAIEHOTO MPUPOOIOIB30BaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepxHEBBIMH BJIEMEHTaMHU Kypca (HU3UKM Ha YpOBHE CpeaHero oOImiero ooOpa3oBaHHUs
ABISAIOTCS (u3ndeckue Teopuu ((hopMHUpOBaHME MPEACTABICHUA O CTPYKType HOCTPOCHHS



¢u3nveckoil TeopuH, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPEJCTAaBICHUAX O IMPHPOJIE, IPaHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUU U TIPOLIECCOB).

CucTeMHO- I TETLHOCTHBIN MOJIX0 B Kypce (PU3UKU peau3yercs MPexkae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB H
nmabopaTtopHbIX paboOT, KOTOpBIE B TMporpaMme MO0 (U3NKE OOBEIUHCHBI B OOMIMI CITMCOK
YUECHHUYECKUX TMPAKTUYECKUX padoT. BrigeneHune B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJS M OLEHKH, OCYIIECTBISICTCS YYaCTHHKAMH OOpa30BaTEIHLHOTO
mporecca UCX0s U3 0COOCHHOCTEH TUTAHMPOBAaHMS U OCHAIIeHHUs Kabuneta ¢usuku. [Ipu sTom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC H3MEPEHUS,
WCCIIEIOBAaHUSI 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO IIPOBEPKE
MIPEUIOKEHHBIX THUIIOTE3.

Bonpmoe BHUMaHue yaenseTcs peleHHI0 pacu€éTHBIX U KadeCTBEHHBIX 3amad. [Ipu sTom
IUTSL pacU€THBIX 3a/1a4 IPUOPUTETOM SIBJISTIOTCS 3a]1aUM C SIBHO 3aJlaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIOIINE MPUMEHSTh M3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasferna
Kypca, TaK ¥ HHTETPHUPYS 3HAHUS U3 PA3HBIX pa3aesioB. /s KaueCTBEHHBIX 3a[ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSCHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH H TIPOIIECCOB B
OKpYXarolenl >Ku3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENH ISl CUTYal[dd TMPAKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun c¢ TpeboBanusimu ®I'OC COO Kk MaTepHaaIbHO-TEXHUYECKOMY
obecrieyeHnI0 yuyeOHOro mnpoiiecca 0a30BbI YpOBEHb Kypca (M3MKH Ha YpPOBHE CPEIHETrO
o0mrero oOpa3oBaHUs JIOJDKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOwHeTa (QM3WKHA WIH B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bM3UKH TOJDKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYIO0BAHUE TSI BBIMTOTHEHUS YKa3aHHBIX
B IporpamMMe Mo (U3MKE YYEHHUYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
o0opymoBaHUE.

JlemoHcTpalMoHHOEe 00opynoBaHue (opMHUpyeTCs B COOTBETCTBUM C IPHUHLUIIOM
MUHUMAaJIbHON OCTATOYHOCTH U 00OecreunBaeT MOCTAHOBKY IMEPEUYHCIEHHBIX B MporpamMme 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAUUN Ui HCCIENOBAaHHUS H3y4aeMbIX SIBJICHHI M IPOILIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGoparopHoe oOopymoBaHHE [UIsl YYEHMYECKHX MPAKTUYECKUX paboT dopmupyercs B
BHJIE TEMAaTUYECKHMX KOMIUIEKTOB U OOecleynBaeTcsi B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1IaOOPATOPHOTO OOOPYIAOBAHMS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BaHUM AHAJIOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH IEJSIMU U3YyUeHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISFOTCS:
dbopMupoBaHHE WHTEpeca M CTPEMIICHUS OOYYAIOIIMXCS K HAayYHOMY H3YYEHHUIO MPHUPOJIDI,
Pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;
pa3BHUTHE NPEICTABICHUN O HAYYHOM METOJIE MO3HaHUSA U (POPMHUPOBAHUE HCCIIEIOBATEIBCKOTO
OTHOIICHUS K OKPYKAIOIIHUM SIBICHUSM;

(dbopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yiabTaTa U3ydeHHs OCHOB CTPOEHUS] MaTepuu
U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

¢dopmMupoBaHue yMEHHUH OOBSICHATH SIBJICHUS C UCIOJNb30BaHUEM (PU3MUECKUX 3HAHUH U
Hay4HBIX JI0Ka3aTeNIbCTB;

(dbopMupoBaHHE NPEACTABICHUN O PoNM (U3UKU Ul Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TE€XHUKHU U TEXHOJIOTUH.

JlocTikeHne 3TUX Lenel oOecrneyrBaeTcs pelleHHeM CIEIYIOMMX 33ajJad B Ipolecce
u3yueHus Kypca GU3UKU Ha YPOBHE CpeslHEero oomiero o0pa3oBaHus:



npuoOpeTeHne CHCTEMBI 3HAaHU 00 00UMX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX,
BKJIIOYAass MEXaHHWKY, MOJEKYIAPHYIO (HU3UKY, ODJICKTPOJAWHAMHKY, KBAHTOBYIO (GHU3UKY U
AJIEMEHTHI acTPO(U3UKH;

(dbopmMupoBaHHE YMEHUIH NPUMEHSTH TEOPETHYECKUE 3HAHUS s OOBICHEHUS (U3NYECKUX
SIBIICHUN B IPUPOJIE U JUISl IPUHATHUS IPAKTUYECKUX PELIEHUH B IOBCEIHEBHOM KU3HU;
OCBOEHHE CIIOCOOOB PEHICHUS PA3TUYHBIX 33/1a4 C IBHO 33JJaHHOW (pr3MUECcKON MOJIEINbIO, 3a/1aY,
MOJIPa3yMEBAIOIINX CaMOCTOSITENIFHOE CO3/IaHUe (PM3MYECKON MOMAEH, aJeKBATHON YCIOBUSIM
3a/1a4y;

MOHMMaHWe (U3UYECKUX OCHOB U MPHUHIMUIOB JAECUCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX IPOLIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHMS W TIPOBEINCHHS  (PU3NUECKUX
SKCINEPUMEHTOB, aHaJlW3a W UHTEpIpeTaluu HWHGOPMALUU, OINpPEAETIeHHUs JI0CTOBEPHOCTU
MIOJIyYE€HHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUW JUIA PAa3BUTUS YMEHHM MPOEKTHO-UCCIEAOBATEIBCKON, TBOPYECKOM
JeSITEIbHOCTH.

Ha wuzydyenue ¢usuku (6a30BbI ypOBEHH) Ha YPOBHE CpeaHEro ooOiiero oOpa3oBaHUs
otBojuTcst 136 wacos: B 10 kitacce — 68 yacoB (2 vaca B Hezenio), B 11 kimacce — 68 yacoB (2
gaca B HEJIEINIO).

[Ipennaraemsiii B mporpamme no pusmuke nepeueHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SIBJISIETCS PEKOMEHOBAHHBIM, YYMTENb JI€aeT BBIOOp MPOBEIEHHUS JTa0OPaTOPHBIX paboT U
OTIBITOB C YYETOM HUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromINXCs.



COAEPXAHUE OBYUEHUA
10 KJTACC

Pa3znen 1. ®usuka u MeToAbI HAYYHOTO NTO3HAHUS

®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.

MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie runote3sl. Ousndeckue
3aKOHBI ¥ TeOpuH. | paHHUIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIHMIT COOTBETCTBUS.

Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOICH.

JlemoHCcTpanmu

Amnanorosble ¥ IH(PPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMIIBIOTEPHBIE AATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemaruka

Mexanudeckoe nBwkKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTo JABWkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepHaIbHON TOYKH, WX MPOEKIMU Ha OCHU CUCTEMBbI KOOpauHAT. CII0OKEHHE MepeMEICHU 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. [ 'paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TYTH U NIEPEMEIICHUS MATEPUATBHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. J[[BwkeHHe MaTepHalbHOM TOYKMA M0 OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAs cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE MPUMEHEHHE: CIUIOMETp, ABWKCHHUE
CHaps0B, LIEMHBIE U PEMEHHBIE MEPEIadH.

JeMoHCTparmu

Mogenb cucteMsbl OTCUETA, UILUTFOCTPALIMS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tapenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH py JBUKEHUHU 1O OKPY>KHOCTH.

Y4eHUueCcKui IKCIIEPUMEHT, JIa0opaTOpHbIe PabOThI

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHMS ~ MEXAYy  MYTAMHM,  [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE IPOMEXYTKH BpPEMEHM IMPHU PABHOYCKOPEHHOM JBHXEHUU C
HayaJlbHOU CKOPOCTBIO, PABHOU HYIIO.

N3yuenune nBUKEHUS MIApUKa B BI3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunnun otHocurensHOCTH 'anuiies. [lepsoii 3akoH HproToHa. MHEpIManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. [lpuHumn cynepnosunuu cwil. Bropoit 3akoH Herorona miis
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaIbHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tskectu. [lepBasi kocMuueckasi CKOPOCTb.

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



Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cusa tpenus. Cyxoe TpeHHE.
Cuna TpeHHsl CKOJIBXKEHHUS U cuiia TpeHus nokos. Kospoumnuent tpeans. Cuna conpoTHBICHHS
IIPU IBWKEHUH TeJa B )KUIAKOCTH WM rase.

[ToctynaTensHOE U BpallaTeIbHOE JBIKEHHE a0COIIOTHO TBEPJIOTO TeEa.

MoMEeHT cuabl OTHOCUTENIBHO Ocu BpaiieHus. lliedo cuibl. VYcinoBusi paBHOBecHs
TBEPAOTO TEa.

Texnuueckne yCTpoiiCTBA M MPAKTUUYECKOE INPUMEHEHHUE: MOIIIMITHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

JlemoHCcTpanmu

SIBrienne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOpMaIuH.

HeBecomocTts. Bec Tena rnpu yCKOpEHHOM NOABEME U MMAJICHUU.

CpaBHeHHUE CUJT TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnosust paBHOBecHs TBEPAOTO Tesa. Bupl paBHOBECHS.

Y4eHnuecKkui IKCIIepUMEHT, J1abopaTOpHbIE PabOThI

N3ydenue nBuxenust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXHUHE U PE3UHOBOM
obpasrie, oT ux aedopmariiu.

HccnenoBanue ycioBuil paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILlEHUSI.

Tema 3. 3aKOHBI COXpaHEHHUS B MEXaHUKE

Nmmynsc MaTepualibHON TOYKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc cuiibl 1
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTHBHOE NBHKEHUE.

Pabota crnpl. MOIIHOCTE CHJIBL.

Kunerndeckast sHeprus MarepuaibHOW TOYKH. TeopemMa 00 M3MEHEHHH KHHETHYECKOM
SHEPrUH.

[ToTennmanpHas sueprus. [loTeHnuansHas 3Heprus ynpyro ae(GopMupoBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HENOTEHIUANbHbIE CHIIBL. CBsI3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKON IHEPrUH.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

TexHnueckne ycTpoNCTBAa U NMPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

JemoHcTpanuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexo moTeHIMATBHONM SHEPTUU B KHHETHUECKYIO U OOPATHO.

Y4eHUuecKui IKCIIEPUMEHT, JIa0opaTOpHbIe PabOThI

N3yuenne aOGCOIIOTHO HEYNPYroro yaapa C TOMOLIbIO JBYX OJMHAKOBBIX HHTSHBIX
MasTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHMUYECKOW SHEpruM Teila Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MonekynsapHas pu3uka u TepMOIMHAMUKA

Tema 1. OCHOBBI MOJEKYISPHO-KMHETUYECKONW TEOPUH

OcCHOBHBIE NOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHUE.
bpoynoBckoe nBwkenue. uddysus. Xapaktep IBHKEHHS U B3aUMOJCHCTBUS YacTHUI
BellecTBa. Mojenu CTpPOEHHs Ta30B, XHMIKOCTEH M TBEPABIX Tel M OOBACHEHHE CBOMCTB



BEIIECTBA HAa OCHOBE AITUX Mojeneid. Macca m pazmepbl Mousiekysl. KosimuecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mopnens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKONH TEOPHH
uJeaNbHOTO rasza. AOCOJIOTHAsh TeMIeparypa Kak Mepa CpeAHEeW KHHETUYECKOM HHEepruu
TEIUIOBOrO JABWKEHUS yactul rasa. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Knaneiipona. 3akon Jlanbrona. M3omporiecchl B MICaIbHOM Tas3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne H30MPOLECCOB: H30TEPMa,
n30x0pa, nuzobapa.

TexHudeckune yCTpOHCTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

JlemoHCcTpanmu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHME BellecTBa, (Gotorpaduu  MOJEKYI
OPraHNYEeCKUX COCTMHECHUH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUSI.

Monens, WUTIOCTpUPYIOLIasi IPUPOLY JaBJICHUS ra3a Ha CTEHKH COCY/a.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATHHOTO Ta3a, H30TPOIIECCHI.

Y4eHnuecKkui IKCIIepPUMEHT, J1abopaTOpHbIE PabOThI

Ompenenenne Macchl BO3JyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MepeHuH o00béMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPhl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. OCHOBBI TEPMOAMHAMUKHU

TepMmoauHamuyeckass cucrema. BHyTpeHHsASI >HEprusi TEPMOAMHAMHYECKONH CHUCTEMBI U
crioco6Ob! e€ m3meHeHus. KonndyecTBo TemioTsl U pabora. BHyTpeHHss sHeprus 0JHOATOMHOTO
WJeaNbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JTydEHUE. Y JIeNIbHAs
TEITOEMKOCTD BelecTBa. KolnuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonsatue 00 ammabGatHOM Tmporiecce. [lepBbIii 3akOH TepMoauHaMHKH. [IpuMmeHeHHE
MIepBOro 3aKOHa TEPMOIUHAMUKY K u3omnponeccam. I paduyeckas untepnperanus paboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPOIE.

TemnoBeie Mamuubl. [IpuHnune! qeiicTBus TemaoBbix MamuH. [IpeoOpasoBanust sHepruu B
TeroBbIX MamuHax. KoaddunumeHT monesnoro neictBust TeruioBord mammebl. [ukn Kapao u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIEMbl TEIIOIHEPTE€TUKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUIIHOHED.

JemoHcTpanuu

N3meHenne BHYTpPEHHEW SHEpPruM Teja MPHU COBEPIICHUU pabOThI: BBUIET MPOOKH U3
OYTBUJIKM TOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue »pupa B JATYHHOH TpyOke MyTéM
TpeHus (BHICOJCMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) Tea Mpu Terionepeaaye.

OmnpIT 1o aguabaTHOMY PACHIUPEHUIO BO3/1yXa (OMBIT ¢ BO3AYIIHHIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATEINsI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Y4eHnueCcKui IKCIEPUMEHT, JIa0opaTOpHbIE PabOThHI

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Arperatnsle cocTosiHUS BeniecTBa. Da3oBbie nepexoabl

[TapooOpazoBanne u KoHneHcanus. Vcmapenne u  kumeHue. AOCONIOTHasS U
OTHOCHUTEIIbHAs BIAKHOCTh BO3/yxa. HackllmeHHbIH map. YaenpHas TerioTa napooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUSI.



TBépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHM30TPOIHS CBOMCTB KPUCTAILIIOB.
XKunxue xpucramael. CoBpeMeHHble Marepuaibl. IlnaBnenue m kpucramnuzauus. Y aenpHas
TeruioTa miasiaeHus. Cydonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckre yCTpOWCTBa W IPAKTUYECKOE IPUMEHEHHUE: THIPOMETP U ICUXPOMETP,
KaJIOpDUMETP, TEXHOJIOTUM  IOJY4YEHHS COBPEMEHHBIX MarepuajoB, B TOM  4YHUCIIE
HaHOMAaTEepHaAJIOB, 1 HAHOTEXHOJIOTUU.

JlemoHCcTpanmu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npu noHM>KEHHOM J1aBJICHUM.

CriocoObl I3MEpPEHUS BJIAKHOCTH.

Habnronenue HarpeBaHus 1 MJaBiIeHUs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMoHcTpanusi KpUCTalIoB.

Y4eHnuecKkui IKCIIePUMEHT, J1abopaTOpHbIe PabOThI

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznen 4. Dnexrpoaunamuka

Tewma 1. DnekrpocraTuka

DnekTpu3anusa Tel. OJEeKTpU4ecKuil 3apsan. JlBa BHAA SIEKTPUYECKUX 3apAJIOB.
[IpoBOTHUKY, AUANEKTPUKH U MOJTYIPOBOIHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

B3anmopeiicteue  3apspoB.  3akoH  Kymona. TodeuHBIl  3JIEKTpHYECKHMM  3apsfl.
Onexktpuueckoe mosie. Hanpsok€HHOCTh 3nexTpuueckoro mnoussd. [IpuHumn cynepro3uuuu
ANEKTPUYECKHUX MoJsiel. JINHUN Hanps>KEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pabora cumn amekrpocratmdyeckoro moiia.  [loreHmman. Pa3HOCT,  MOTEHIIMATIOB.
[IpoBOAHMKY M AMDIEKTPUKH B AIEKTPOCTATUYECKOM ToJie. JIuaiieKTpuyeckasi IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPTrus
3apsKEHHOTO KOHJIEHCATopa.

TexHnueckre yCTpOWCTBA M IPAKTHYECKOE IMPUMEHEHUE: 3JIEKTPOCKOM, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JEKTPONpHOOPOB, KOHAECHCATOP, KOMHUPOBAJIbHBIM
armapar, CTpyHHbIN PUHTEP.

JeMoHCTparmu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmojelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYecKas 3aluTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATUUYECKOM I10JIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCAaTopa OT IUIONIaJAM ILJIACTHH,
PAacCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Y4eHUuecKui IKCIIEPUMEHT, JIa0opaTOpHbIe PabOThI

N3mepenue 31ekTpoEMKOCTH KOHAEHCATOPA.

Tema 2. ITocTOSIHHBIN 27IEKTPUYECKUNA TOK. TOKM B Pa3IMUHBIX Cpefax

DNEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHHUS 3JIEKTPUUECKOTO TOKa. MICTOUHMKH TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1enu.

DneKTpUYecKoe COIIPOTHBJIICHUE. VY nenpHOE CONIPOTHUBIICHUE BEIECTBA.
[TocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOIHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTH SIEKTPUUECKOTO TOKA.

DNEeKTPOABMKYILAs CHJIA U BHYTPEHHEE CONIPOTUBIIEHUE UCTOUHHUKA TOKA. 3akOoH Oma Juist
MOJTHOM (3aMKHYTO#) 2ekTpuyeckoil nenu. KopoTkoe 3amMbIkaHue.



DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHMOCTb COIIPOTUBIIEHUS METAJIIOB
oT TeMueparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[omynpoBognuku. CoOCTBEHHAass W NpPHUMECHAs MPOBOAUMOCTH MOJYIPOBOJIHUKOB.
CaoiictBa p—Nn-nepexona. ITomyrnpoBoiHUKOBbIE IPUOOPBHI.

DOneKTpUYecKuii TOK B pPacTBOpPAX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTUYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

DnexTpuueckuil Tok B razax. CaMOCTOSITENIbHBIM U HECAMOCTOATEIbHBIN pa3psa. MoHus.
IIna3ma.

Texnuueckue ycTpoilcTBa M MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocrar, WCTOYHUKM TOKa, ODJIEKTPOHArpeBaTeNbHBIE TMPHUOOPBI, IJIEKTPOOCBETHTEIHHbIC
npuOOpPHl, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MOJIYIPOBOAHUKOBBIN U0/, TaJIbBAaHUKA.

JlemoHCcTpanmu

N3mepenue cuiibl TOKa U HANPSOKEHMSL.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONIEPEYHOT0 CEYEHUs U MaTepuaa.

CMmeniaHHO€ cOeTMHEHUE POBOTHUKOB.

[Ipssmoe m3MepeHune sneKTpoABMKyIerd cuiibl. KopoTkoe 3aMblkaHME TaJbBaHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTh COMPOTHBIIEHHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTD AIIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AYXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JHOJA.

Y4yeHnYeCKuil IKCIIEPUMEHT, JTaO0OpaTOPHBIC PAOOTHI

N3ydyeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne  JNEKTPOABIKYIEH CHJIBI HCTOYHMKAa TOKA M €r0  BHYTPEHHETO
CONPOTHBJICHUSI.

HaGnronenue anexkTponunsa.

Me:xnpeaMeTHble CBA3H

N3yuenune kypca ¢usuku 06a3zoBoro ypoBHs B 10 kiacce OCyLIECTBISETCS C y4ETOM
CoJiepKaTeNbHbIX MEKIIPEIMETHBIX CBsI3el € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

MexnpeaMeTHbIE MOHATHS, CBSA3aHHBIE C H3YYEHHEM METOJOB HAy4yHOTO IO3HAHUS:
sBJICHHE, HAy4HbIM (akr, rumores3a, (uznyeckas BeIUYMHA, 3aKOH, TEOpUs, HaOIIOIEHHeE,
9KCHEPUMEHT, MOJIETIMPOBAHUE, MOJEIIb, U3MEPEHUE.

MaremaTuka: pelieHlue CUCTeMbl ypaBHEHUH, JUHEHHas QyHKIMs, napabona, runepbouia,
uX rpaduku v cBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC,
OCHOBHO€ TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HX IPOEKIHMH Ha OCH KOOpJMUHAT,
CII0)KEHHE BEKTOPOB.

buosorus: MmexaHuueckoe JBMXKEHUE B JKUBOM Ipupoje, 1uddysus, ocMoc, Tenaoo0MeH
KHUBBIX OPraHW3MOB (BHJIbI TEIIONEpEIauH, TEIJIOBOE PABHOBECHE), DJIEKTPUUECKUE SBICHUS B
YKUBOU IIPUPOLE.

XUMUSA: JUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TN, XUAKOCTEH U Ta30B, IEKTPUYECKHUE
CBOMCTBA METAJUIOB, dJIEKTPOJIUTHUECKAs JUCCOLUALNS, FaIbBaHHUKA.

I'eorpadus: BIaxXxHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

TexHonorus: npeobpazoBaHue JBIKEHUI C HCIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, WCIOJb30BAHUE 3aKOHA COXPAaHEHHs MMITyJbCa B TEXHHMKE (pakera,
BOJAOMET W JIpyrue), JBUTATeNb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBON
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH OJIyYE€HUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE



HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTMH,  D3JEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TNPUHTEp, dJIEKTPOHArpeBaTeibHbIE MPHOOPHI,
JIEKTPOOCBETUTENbHBIE IPUOOPBIL, TAJIbBAHUKA.

11 KITACC

Pazgen 4. DnexrpoauHamuka

Tema 3. MarnuTHOe€ noJie. DJIEKTpOMarHuTHasi UHYKIIUS

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IOJI€.
Bexrop marauTHOM MHAYKUMH. [IprHIMT Cyniepno3uiuy MarHUTHBIX 1I0JIEH. JIMHUKM MarHUTHOM
uHaykuuu. KapTuHa TuHUN MarHUTHOW MHAYKLUY OJIE HOCTOSTHHBIX MarHUTOB.

MarnuTtHO€E MoJIe IPOBOJHUKA C TOKOM. KapTWHa JIMHHMNA MHAYKIMM MAarHUTHOTO ITOJIS
JUIMHHOTO TPSIMOTO IIPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJb U HallpaBJICHUE.

Cuna Jlopenmna, e€ MoOayidb W HampaBjieHue. JIBWKeHWE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiel Jlopenma.

SBneHue DIIEKTPOMArHUTHOM MHAYKIHMH. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DIEeKTpOABMKYIIAS CHJIa UHAYKIIMU. 3aKOH 3JIEKTpOMarHuTHOW nHaykuun dapazes.

BuxpeBoe anekTpudeckoe moJie. DJIEKTPOABMKYIIAS CHJAa WHAYKIUU B IPOBOJHUKE,
JBHKYIIEMCSI IOCTYNATENIBHO B OJTHOPOJHOM MAarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTB. fIBI€HNE CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CUIIA CAMOUHIYKIIUH.

OHeprusi MarHUTHOTO MOJIS KATYIIKU C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHWE: TOCTOSHHBIE MAarHUTHI,
AIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHUILl, NHIYKIMOHHAS [1E€Yb.

JleMoHCTparmu

OnbIT OpcTena.

OTKIJIOHEHHE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIIMU MarHUTHOTO TIOJIAL.

B3anmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cunna Amrepa.

JenictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue AIeKTPOMArHUTHOM UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYILIEH CHIIBI UHAYKIIMU OT CKOPOCTHM M3MEHEHHS] MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Y4eHuuecKui IKCIIEPUMEHT, JIa0opaTOpHbIe PabOThI

N3yueHne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

HccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBiIeHNS 2IEKTPOMarHUTHOW MHTKIIMH.

Pasnen 5. KosebaHusg 1 BOJIHBI

Tema 1. Mexanuueckue u 3EKTPOMAarHUTHbIE KOJIeOaHMs

KonebarenpHast cucrema. CBOOOIHBIE MexXaHHuUecKkue Kolebanusa. [‘apMoHHueckue
konebanus. Ilepuon, dwacrora, ammautyga U (asa konebanuit. [IpyXKMHHBII MasTHUK.
Marematuueckuii MasTHUK. YpaBHEHHE TapMOHHMYECKUX KojebOanuii. [IpeBpaimieHue sHepruu
MIPU TapPMOHUYECKUX KOJIeOaHUSX.



KoneGarenbubiit koHTyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
KoIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHWYeCKMMHU H  DJICKTPOMAarHUTHBIMU
konebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS PHEPruU B HJICATLHOM KoJeOaTeITbHOM
KOHTYPE.

[IpencraBnenue o 3aryxaromux KojeOaHUsAX. BbIHYX/IEHHbIE MEXaHMUECKUE KOJIeOaHuUs.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHHUS.

[lepemennbiii Tok. CuHYCOMAIbHBIM NEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpanchopmarop. IIpomsBoacTBo, mepemaya W MOTPEOJICHUE SICKTPHUSCKOH SHEPTHH.
DKOJIOTUYECKHE PUCKU TpU MPOU3BOJACTBE AJIeKTpo3Hepruu. KymnbTypa uCHOIb30BaHUS
AJIEKTPOIHEPIUH B TOBCEAHEBHOMN KU3HU.

TexHuueckre yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKUHA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTpoIiepeiad.

JlemoHCcTpanmu

HccnenoBanue napaMeTpoB kosieOaTebHON cUCTEMBI (ITPYKMHHBIM MJIM MaTeMaTH4YEeCKUM
MasITHUK).

HaGnronenue 3aryxarommx KojieoaHui.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJeOaHusl.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa U HampsOKEHUS OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KATYIIKH HHIYKTUBHOCTU U
KOHJIEHCATopa.

Mogenb TMHAN 3NEKTPOIIepeaadH.

Y4yeHn4ecKuil IKCIIEPUMEHT, JTJa00paTOpHbIE pabOTHI

HccnenoBanue 3aBUCHMOCTH MEPHOJIa MaIbIX KOJIe0aHHH Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanue TmEpeMEHHOT0 TOKAa B ILENUM HU3 IOCIEAOBATENIBHO COEAMHEHHBIX
KOH/JIEHCAaTOpa, KaTyIIKA U pe3UCTOpa.

Tema 2. Mexannueckue U 3JIEeKTPOMAarHUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yciaoBus pacnpoctpanenus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u gnuHa BousiHbel. [lomepeunble W mpojaosbHbe BOJHBL. WHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJIHBIL. YCJIOBHUSl M3JIY4€HHs 3JIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHo#l BomHe. CBOMCTBAa 31EKTPOMArHUTHBIX
BOJIH: OTpaX€HHUE, IMpeloMIIeHHe, Nonspusanus, audpakius, uHrepdepenuus. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37IEKTpPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIMIBI paguoCBsI3U U TeNeBUACHUA. Pagnonokanms.

DNEKTPOMAarHUTHOE 3arps3HEHNUE OKPYKAIOLIEH CPEIB.

TexHudeckne ycTpolcTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3BIKAJIbHBIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEAMLMHE, panap, paauoONpUEMHUK, TEJIEBH30D,
anTeHHa, Tenedon, CBU-neus.

JeMoHcTpanyuun

OO6pa3oBaHue 1 paclpoCTpaHEHUE MOMEPEYHBIX U MPOIOTIBHBIX BOJIH.

Konebuomieecs: Teno Kak HCTOYHHK 3BYKA.

HaGnronenue oTpaxeHus U MPENOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHunu u qudpakiiui MEXaHHYeCKUX BOJH.



3BYKOBOW PE30HAHC.

HaOmioienue CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM W YacTOTOM
KOJIEOaHUH.

UccnegoBanue  CBOMCTB — AJIGKTPOMATHUTHBIX  BOJH:  OTPaXK€HUE, TMPEIOMIICHHUE,
noJisipu3anus, 1uppakuus, HHTepPepeHns.

Tema 3. Ontuka

I'eomerpuueckas ontuka. [IpsmoinHeiiHoe pacipocTpaHeHHE CBETA B OJHOPOJHON cpejie.
JIyud cBeta. ToYeUHBIN ICTOYHUK CBETA.

OTtpaxxenue cBera. 3akOHBI OTpakeHHs cBeTa. [locTpoeHune n300pakeHH B IJIOCKOM
3epKaje.

[Ipenomiienne cBera. 3akOHBI MpeJIOMIICHHUS CBeTa. AOCOJNIOTHBIM  TMOKa3aTesb
npenomsienus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroja MOJIHOTO BHYTPEHHEIO
OTPaKEHUS.

Hucnepcus cseta. CroxxHbIi cocTaB Oenoro ceera. Ler.

Cobuparonue u paccewBarolive JHH3bL. ToHKas JuH3a. POKyCHOE pacCTOsHUE U
ONTHYECKas cujia TOHKOU JMH3bIL. [locTpoeHne n3o0pakxeHuii B COOMPAIOIIUX U PACCEUBAIOLINX
nuH3ax. PopMyia TOHKOW JMH3BL. Y BEINYEHHUE, TaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BomnoBas omntuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOIOZCHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHIITMOHHOW KapTUHE OT ABYX CHH(DA3HBIX
KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakuust cBera. [udpakuumonnas pemérka. YcioBue HAOMIOAEHHS TIIaBHBIX
MaKCUMYMOB TIPH MMaJIECHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKITMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuyeckue ycTpoWcTBa W MpPAaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIM amnmapar, MHUKpPOCKOI, TEJIEeCKOI, BOJOKOHHAs OMNTHKA, IU(pPaKIHOHHAs
peméTKa, OJIAPOUI.

JleMoHCTparmu

[IpsimonuHeliHOE pacnpoCTpaHEHHE, OTPAKEHUE M MpesioMiieHHe cBeTa. OnTuyeckue
MPUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue CBONCTB N300paKEHHM B JIMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6nronenue nnrepdepeHiiuy crera.

Ha6mronenue qudpaknum cBeta.

Habmronenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HTOMOILIBIO IPU3MBI.

[Tonyuenue cekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusanuu cBera.

Y4eHUuecKui IKCIIEPUMEHT, J1a0opaTOpHbIE PabOThHI

N3mepenune nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHU B JTHMH3aX.

Habmronenue nucnepcun cBera.

Pazgen 6. OCHOBBI clieUaIbHON TEOPUU OTHOCUTEIBHOCTH

['panuubl NPUMEHMMOCTH KJIACCUYECKOW MEXaHUKHU. I[locTynarsl crienuanbHOW TEOpUHU
OTHOCUTEIIBHOCTH: HHBAapUaHTHOCTb MOJYJsA CKOPOCTH CBE€Ta B BaKyyme, [PUHLUII
OTHOCHTEIBHOCTH DHHINITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHU U COKPAILEHUE JUTUHBI.

DHeprusi U UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJIbCOM PENITUBUCTCKON YaCTHUIIbl. DHEPIrHUs MOKOSI.



Paznen 7. KBanTtoBas ¢pusnka

Tema 1. DnemMeHTHI KBAaHTOBOM ONTUKHU

®otonbl. ®opmyna Ilnanka cBsi3u sHeprun (GOTOHA C €r0 YACTOTON. DHEPTHSI U UMITYIIbC
¢doToHa.

OtkpeiTne u wuccienoBanne Gorodpdexra. Onwvitel A. . CroneroBa. 3aKoHBI
dorodrddekra. Ypasuenue DitHmreitna aus potosddexra. «Kpacuas rpanuma» Gotospdexra.

Hasnenue ceera. Onpith [1. H. JIeGenena.

XHWMHUYECKOE IEHCTBUE CBETA.

TexHuueckne ycTpOHCTBAa W TMPAKTHYECKOE NpPUMEHEHHue: (oTodrneMeHT, (OTOTaTUHK,
COJITHEYHast OaTapesi, CBETOIHOI.

JlemoHCcTpanmu

®oTo3((PexT Ha yCTaHOBKE C IIMHKOBOMU TJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.

Ceeroauo.

Conneunas Garapes.

Tewma 2. Ctpoenue atroma

Mogens atroma Tomcona. Ombitel Pesepdopra mo paccesHuto o -yactuil. I[lnanerapHas
mozens aroma. [loctymnatel bopa. M3nyuenue u normouieHne GOTOHOB IpU MEPEXOJe aroma ¢
OJIHOTO YpPOBHS HHEpPruM Ha Jpyroil. Bumbl cnekTpoB. CHekTp ypOBHEM SHEpPruM aroma
BOJIOPO/IA.

BonHoBsbIe cBoMcTBa yacTull. Bosuel ne bpoiins. KopryckynsipHO-BOJIHOBOM Tyaau3m.

CrioHTaHHOE M BBIHYXJCHHOE U3TTyYCHHUE.

TexHuyecknue yCTpPOCTBA M NPAKTHYECKOE MPUMEHEHUE: CHEKTPAJIbHBIM aHaIu3
(cexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.

JleMoHCTparmu

Mogenb ombiTa Pezepdopna.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

HaGnronenne nuHeRvYaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Y4eHUuecKui IKCIePUMEHT, JIabopaTOpHbIe PabOThI

HaGnronenue nuHeH4aToro CrexkTpa.

Tema 3. AToMHOE SApO

OKCHEPUMEHThI,  JOKa3bIBAIOIIME  CJIOKHOCTh  CTPOEHHUS  sijpa. OTtkpeiTHE
paauoaktuBHOCTH. OnbITH Pe3epdopaa no onpeneneHno cocraBa pagdoakKTUBHOTO U3TyYSHHUS.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.

OtkpeiTue TpoTOHAa W HeiTpoHa. Hywionnas monens siapa [eiizenOepra—lBaneHko.
3apsn saapa. MaccoBoe unciio siapa. M30Tomnsl.

Anba-pacnian. DIeKTPOHHBIN U MO3UTPOHHBIA Oera-pacnan. ['amma-usinyuyenue. 3akoH
PaaOaKTUBHOIO pacraja.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.

SnepHble peakuuu. JleneHye U CUHTE3 SEP.

Snepubiii  peakrop. TepmosnepHblii cuHTe3. IIpoOiaeMbl M NEpCHEKTHBBI  AACPHOM
SHEPreTUKU. JKOJIOTUUECKUE ACIIEKTHI SIEPHON YHEPTETUKH.

OnemeHTapHble YacTULBI. OTKpPBITHE O3UTPOHA.

Metoabl HAOIIOEHNS U PETUCTPALIUH SIEMEHTAPHBIX YACTHII.

®dyHnameHTaIbHbIE B3auMoeicTBUs. EAMHCTBO pu3ndeckoit KapTHHBI MUpa.

TexHudeckue yCTpONCTBAa M IPAKTHUUECKOE NMPUMEHEHHE: J03MMETp, kKamepa Buibcona,
SJIEpHBINA peakTop, aToMHasi bomoa.

JlemoHcTpanyuu

Cu€TunK HOHU3UPYIOUINX YACTHII.



YdeHn4ecKuil 3KCIepuMeHT, J1abopaTopHble paboThI
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTrpadusm).

Paznen 8. DneMeHTB acCTPOHOMHUU M aCTPOPU3UKU

Otanbl  pa3BUTHS  acTpoHOMuU. [lpukinagHoe ©W  MHUPOBO33pPEHUYECKOE  3HAYCHUE
ACTPOHOMHUH.

Bun 3Bé3aH0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IUIAHETHI, KX BUIUMOE JBUKEHUE.

Comnneynas cucrema.

Connue. ConneuyHast akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTePUCTUKHU. JlMarpamma «CHEKTPalbHBIA KJIAaCC — CBETUMOCTBY». 3BE3MbI
[JIAaBHOM TMOCTEAO0BATEIbHOCTUA. 3aBUCUMOCTh «Macca — CBETHMMOCTb» Ui 3BE3] TJIABHOU
nocyenoBareabHOCTU.  BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE MPEACTaBICHUS O
MPOUCXOKACHUH U 3BoJforMK COJIHIIA 1 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mnneunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxenne Connna B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHBIE JBIPHI B siIpax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaOb6ma. Pasberanue ramaktuk. Teopus
Bosnbmoro B3peiBa. PennkroBoe uzny4ueHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6ieMbl aCTpOHOMUH.

Yyenndeckue HaOIIOACHUS

HaGnronenust HEBOOPYKEHHBIM TJIa30M C MCTIOJIB30BAaHUEM KOMITBIOTEPHBIX MPHIIOKCHHUI
JUTSI OTIPEACIICHUSI TTOJI0KEHUSI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IMSI
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Ha6mronenus B reneckon Jlynsl, maner, Maeuroro [lyTu.

O6o0matoiiee MOBTOPEHUE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIIBHOW U
THUYECKON cdepax MesATeNIbHOCTH 4YelOBeKa, pojdb U MecTo (GU3MKM MU acTPOHOMHH B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPa, POJb (PU3NUECKOW Teopud B (POPMUPOBAHUU
MPEeACTABICHUHN 0 (U3NUECKONU KapTUHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTABICHHI O IPUPO/IE.

MexnpeaMeTHbIe CBS3H

N3yuenne kxypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocCyliecTBIsSETCS € y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

MexnpeaMeTHbIe TMOHSTHS, CBS3aHHbIE C W3y4YEHHEM METOJIOB HAay4yHOTO MO3HAHUS:
SBJICHWE, HAy4YHbIH (pakT, rumoTe3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOAeHHE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOIETIb, U3MEPEHUE.

Martemaruka: pelleHHe CHUCTEMbl YpPaBHEHUI, TPUTOHOMETpUYECKHE (YHKIMH: CUHYC,
KOCHUHYC, TaHTEHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U HUX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU T0I00US TPEYTOJILHUKOB, OMPEIeICHHE TUIOIIAIU TUIOCKUX QUryp u o0bEma Ted.

buonorusi: snekTpuyeckue SBIECHUS B KUBOW MpUpOJE, KoJeOaTelnbHbIE IBUKEHHS B
KUBOW TNPUPOJE, ONTUYECKHE SIBJICHUS B JKUBOM MPUPOJE, NECUCTBUE paJHAIlMM Ha >KHUBbIE
OpraHU3MBbI.

XUMHS: CTPOCHHE AaTOMOB M MOJIEKYJ, KPHUCTAJUNIMYECKas CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAJUIMUECKOHN PEIETKH, CIIEKTPaIbHBIN aHau3.

I'eorpadusi: MarHUTHBIE TOIOCAa 3eMJIH, 3aJIe)KH MAarHUTHBIX pyl, POTOCHEMKA 3€MHOM
MMOBEPXHOCTHU, MPEACKAZAHNE 3EMIIETPSICEHUM.

TexHoNoTus: IMHUM 3JEKTPOIEpeiay, TeHepaTOp MEPEMEHHOTO TOKA, AJIEKTPOIBUraTENb,
WHIYKIIMOHHAS Te4Yb, pajap, paJuoONpuUEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAsI ONITHKA, COJTHEYHas 6aTapes.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIIETI'O ObPA3OBAHUA

OcBoenne yuebOHOro mpeamera «Du3uka» Ha ypoOBHE CPETHEr0 OOIIero oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHDKCHHE  CIEAYIONIUX  JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa30BaTeJII)HI>IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3VYJIbTATHI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEU
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIHHON JACATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaxaaHCKOrO BOCIIUTAHHUS:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOydYaloMmerocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEMH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C CONUAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIUSAMHI ¥ Ha3HAUYEHUEM;

TOTOBHOCTh K TyMaHUTapHON U BOJIOHTEPCKOM IS TEIBHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSIM POCCHHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSA:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAllMI0 U NMPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTHPYSIChH
Ha MOpaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JESITEILHOCTU YIEHOTO;

OCO3HaHHKE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUMBOTO OYAYIIEro;

4) 5CTEeTUUECKOTO BOCIIUTAHUSA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAYYHOT'O TBOPYECTBA, MPUCYILETO
¢buznueckoit HayKe;

5) TpyZlOBOTO BOCIIUTAHUS:

UHTEpEC K pas3auuHbIM cdepaM NpodhecCHOHATbHOM [EeATENbHOCTH, B TOM YHCIE
CBSA3aHHBIM C (DM3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyrieit
npodeccuu U peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PKOJIOTMYECKOTO BOCTIMTAHUSA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPhl, OCO3HAHHE TJI0OATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

IUTAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUI B OKpYKAIOIIEH cpele Ha OCHOBE 3HAHUS
1eei YyCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIupeHue OmbITa JAEATEIbHOCTH OSKOJOTHYECKOW HAMpaBJICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;

7) EHHOCTH HAYYHOTO MO3HAHUS:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;

0CO3HAHME IICHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MpOIecCce MU3Yy4eHUs (PH3UKU
OCYIIECTBIISTH MPOEKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh MHANBUIYAILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

[lo3HaBaTenbHbIE YHUBEPCAJIbHBIE YUeOHbIE JEUCTBUS
ba3oBble lornueckue AecTBuUs:

CaMOCTOSTENIEHO (OPMYIIUPOBATh M AaKTYyaJHM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIEIIATH LENN JEeSITeIbHOCTH, 3aJ]aBaTh apaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B pACCMaTPUBAEMBIX (DU3UUYECKHX SIBIICHUSIX;

pa3pabaThiBaTh IJIaH PELIeHUs MPoOIeMbl ¢ YIETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHBIX
1 HEMaTepuaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHMBATh COOTBETCTBUE pE3yJIbTaTOB LEJSM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPaOOTy B YCIOBHUSIX PEAIbHOIO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.
basoBble uccnenoBarensckue AeMCTBUS:

BJIIAJIETh HAyYHOW TEPMHHOJIOTHEH, KIFOUEBHIMH TOHSATHSAMH W METOJIaMH (DU3NIECKOMH
HaYyKW;

BJIaJIeTh HAaBBIKAMH y4eOHO-MCCIEI0BATEIbCKON U MPOEKTHOM AEATENILHOCTU B 00JacTh
(Gu3uKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MIOUCKY METOJOB pelIeHUs 3a71a4
(GU3NYECKOT0 COAEpIKaHMs, IPUMEHEHHUIO Pa3InYHbIX METOA0B MO3HAHMUS;

BIAJIeTh BUAAMHU JEATENbHOCTH IO IOJIYYEHUIO HOBOI'O 3HAHUS, €r0 HMHTEpPIIpETaluH,
IpeoOpa3oBaHUI0 W IMPUMEHEHHIO B PA3JIMYHBIX Y4YeOHBIX CHUTyallUsX, B TOM 4YHCIE IpHU
CO3/ITaHUU Y4EOHBIX IPOCKTOB B 00JaCTH (HU3UKH;

BBISBJISITh IPUYMHHO-CIIEJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BBIIBUTATh
TUNOTe3y €€ pelIeHMs, HaXOAWTh AapryMEHThl JUId JOKa3aTelbCTBA CBOMX YTBEP)KICHMH,
3aJaBaTh [apaMeTpbl U KPUTEPUU PEILICHUS;

aHAJM3UPOBaTh IIOJYdEHHbIE B XOJE pELICHUA 3aJauyd pe3ysibTaTbl, KPUTHUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIMpPOBaTH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOMN AEATEIBHOCTH, B
TOM YHCJIe IIPH U3Y4YEHUH (PU3HKH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HAHUS 10 (PU3UKE B IPAKTUUYECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUT'aTh HOBBIE UJIEH, IIPEAIaraTh OPUrMHAIbHbIE [TOIX0AbI U PELICHMUS;

CTaBUTb MPOOJIEMBI U 33JjauHl, JOMYCKAIOLIUE aJIbTePHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanueit:

BJIaJIeTh HaBBIKAMHU IOJIydeHUs MH(OpMaLuU (HU3NYECKOTO COJIEpKaHUS U3 UCTOYHHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IOUCK, AaHajdM3, CHCTEMaTU3alUI0 U
MHTEpHpeTanio HHPOPMALUU Pa3IUUHBIX BUJOB U (OPM Mpe/ICTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;

UCIOJb30BaTh CPEJICTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3ALMOHHBIX 3a/ad C COONI0JICHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI, pecypcocOepexeHns, IpaBoOBbIX U
TUYECKHX HOPM, HOPM HUH(OPMAIIMOHHOHN 0€30MacHOCTH;



CO3/1aBaTh TEKCThl (DPM3MYECKOTO COJACPKaHHs B pPA3NUYHBIX (opmarax ¢ y4érom
HazHauyeHUs WHPOpPMALMM W LEJNEeBOM ayAMTOpUH, BBIOMpaAs ONTUMAIBHYIO (QOpMYy
MPEJCTAaBICHNUS U BU3yaIHU3alllH.

KomMMyHHMKaTHBHBIE YHUBEPCAJIbHBIC YU€OHBIE ICHCTBUA:

OCYIIECTBIISTH OOIIEHHNE HA YPOKaX (PM3UKU ¥ BO BHEYPOUHOU JEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKY KOH(IUKTHBIX CUTYalluil U CMAr4aTh KOH(INKTHI,

Pa3BEPHYTO M JIOTMYHO M3JaraTb CBOIO TOYKY 3pPEHUS C HCIOJIB30BAHHUEM S3BIKOBBIX
CPEICTB;

[IOHUMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBUN C y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEN KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHAMATh LM COBMECTHOM JEATENbHOCTH, OPraHHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACHPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON paboTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJIOI0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh WJEH C MO3WLMU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IO3WTHBHOE CTPATETHMUECKOE IIOBEJCHUE B PA3IMYHBIX CHTYalUSX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PerynsaruBHble yHUBepcalbHbIE ydeOHbIE IEHCTBUS
Camoopranu3zanus:

CaMOCTOSITEIPHO OCYIIECTBIIATh IMO3HABATEIBHYIO NEATEIbHOCTh B oOjacTu (pu3uku u
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTAaBUTh U (GOPMYITHUPOBATH COOCTBEHHBIC 33]1a4H;

CaMOCTOSITEIPHO COCTABJISITh IUIAH PEIICHUs] PacUETHBIX M KAuyeCTBEHHBIX 3ajad, TUIaH
BBITIOJTHEHUSI TIPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JaBaTh OIEHKY HOBBIM CUTYaIUSIM;

paciIupsaTh paMKU y4eOHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JIeNaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
perieHue;

OIIEHUBATDH MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (OPMHPOBAHUIO U TPOSIBIICHHIO JPYIUIIMA B oOjactu  (pu3ukw,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAIBHBIA HHTEIIICKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBHI B AESITEIHHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISM;

BJIQJICTh HABBIKAMH ITO3HABATCIBHON PEQIICKCUU KaK OCO3HAHUS COBEPIIAEMbIX ACHCTBUI
Y MBICTTUTENIbHBIX IIPOIECCOB, UX PE3YIbTATOB M OCHOBAHMIA

WCIOJIb30BaTh MPHUEMBI peIeKCHU ISl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIIeHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYrUX MPU aHATIU3€E PE3yIbTaTOB AESATEIbHOCTH;

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpPHU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mporiecce noctrkeHHs TMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI TIO (PHU3HUKE s
YPOBHSI CpeHEro 00IIero o0pa3oBaHus y O0Oy4YaIOUIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, IPeanoiaraiomuii chopMUPOBAHHOCTD:



CaMOCO3HaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOU SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIHPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yYMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIHOCOOHOCTh AMaNTHPOBATHCS K HAMOIMOHAIBHBIM
W3MECHECHUSIM U TIPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUM, BKIIOYAIONICH CTPEMJICHHE K JOCTH)KCHHIO IEIM H YCIEXY,
OTNITUMH3M, HUHUITUATUBHOCTh, YMEHUE JICHCTBOBAThH UCXO/IS U3 CBOUX BO3MOHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh AMOIMOHAIBLHOE COCTOSHUE JIPYTHX,
VYUTBHIBATH €TO MMPHU OCYIIESCTBICHUH OOIIEHUs, CIIOCOOHOCTh K COUYBCTBHIO U COTIEPEKHBAHHMIO;

COIMAIILHBIX HABBIKOB, BKJIFOUAIOIIUX CITOCOOHOCTh BHICTPAUBATH OTHOIICHUS C APYTUMHU
JIOJIbMU, 3200 TUTHCS, IPOSIBIIATH HHTEPEC M pa3periaTth KOH(IUKTHL

[MPEJAMETHBIE PE3VYJIbTATBI

K xonny o6yuyenust B 10 kiacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUUYECKON
eATEIILHOCTH JIFOJIEH;

YUUTHIBaTh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIENel: MaTepuabHast
TOYKa, MHEepUHUaibHasl CUCTeMa OTCYETA, aOCOJIOTHO TBEPAOE TENO0, MACATBHBIA Tra3, MOJENIU
CTPOEHUS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH HJIEKTPUUYECKUN 3aps] MpU pelIeHUuU
(bu3uvecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKON TEOpPHH CTPOCHHUS BEUIECTBA U DJIEKTPOJUHAMHKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpsIMOJMHEWHOE MBIM)KEHHE, CBOOOJHOE NaJIeHHE Tell,
JIBIDKEHHE TI0 OKPYKHOCTH, WHEpUHs, B3aumMmonericTBue Ten, auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHUE 00bEMa Tesl MpU HarpeBaHUU
(oxyaxkieHun), TEeIJI0OBOE paBHOBECUE, HCTIapeHHe, KOHACHCAlUs, TIaBJIeHUE, KpUCTAIIIN3allus,
KHUIIEHHE, BJIQKHOCTHh BO3/yXa, MOBBIIICHUE JABJICHUS raza MPH €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBS3b MEXKIy MapaMeTpamMd COCTOSIHHMSI ra3a B H30MpOIeccax, 3JEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSJIOB;

OTHCHIBAaTh MEXaHWYECKOE JIBUXKEHUE, HCIOb3ysl (U3NYECKUE BEIMYMHBI: KOOPAMHATA,
MyTh, MEpPEMEIlEeHNEe, CKOPOCTh, YCKOPEHHE, Macca Tela, CHila, UMIYJIbC Tella, KMHEeTHYecKas
SHeprusi, NMOTEHLHUaJbHAsl AHEpPrusi, MexaHudeckas padoTa, MeXaHHMYecKas MOIIHOCTb; MpU
OTMHMCAHWW TMPABWIbHO TPAKTOBaTh (PU3MUECKUNH CMBICH HCHOJB3YEMbIX BEIHYWH, UX
0003HaYECHHSI U €IMHUIIBI, HAXOUTH (OPMYIBI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BETUUUHY
C IPYrUMU BEIHMYNHAMU;

OTHCHIBaTh W3YyYEHHBIC TEIJIOBbIE CBOICTBA Tel U TEIJIOBBIC SIBIICHUS, HCIOJb3YS
¢dbusznueckue BETMYMHBI: JaBJICHHWE Ta3a, TemIepaTypa, CpEeAHsSs KUHETHYecKas DSHEpTUs
Xa0TUYECKOTO JIBIYKEHHUS MOJIEKYJ, CpPeJHEKBaApaTHyHasi CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI 3Heprus, pabora rasza, Ko3(GQGHUIMEHT MOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTaTelIs; IPU OMUCAHUM MTPABUIILHO TPAKTOBATh (PU3MUYECKHUI CMBICIT UCIIOJIb3YEMBIX BEIUYHH,
ux OoOO3HAYeHMs] W EIUHMILBI, HAXOIUTh (OPMYIbI, CBA3BIBAIOLINE TaHHYIO (DU3NYECKYIO
BEJIMYUHY C JPYTUMH BETUUYHMHAM;

OTMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M IJIEKTPUUYECKUE SBIICHUS
(mporieccsl), UCHOB3YS (PU3UUECKUE BETUUMHBL: AIIEKTPUUYECKUN 3apsijl, SJIEKTPUYECKOe IOJIE,
HaIpspKEHHOCTh  IMOJIA, MOTEHIMAJ, pa3HOCTh NOTEHLIMAJIOB;, IpPH ONMCAHUU IHPABUIIBHO
TPAaKTOBaTh (PU3MUYECKHM CMBICT MCIIOJB3YEMBIX BEJIWYMH, UX OOO3HAuUeHHs M EAUHULIBL;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BETHUUHAMU;



aHaAM3UPOBaTh (PU3MUECKHE MPOIECCHl W SBJICHUS, UCHONb3yd (DM3MYECKHE 3aKOHBI U
IPUHLMIBL: 3aKOH BcemMupHoro taroteHus, |, |l u |1l 3axonsr HproToHa, 3aKkoH coxpaHeHus
MEXaHUYECKOM 3HEPruH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHLUII CYNEPIIO3ULIUU CUII, TIPUHLIUIT
paBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJEKYIIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, [a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETMYECKOW HHEPIMU TEIUIOBOIO JIBUYKEHUS
MOJIEKYJ C a0CONIOTHON TeMIIepaTypoid, MEepBBIH 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsifa, 3akoH KynmoHa, mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTEMAaTHUUECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITEI ICHCTBHS MAaIlIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3iauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBITIOJTHATh JKCIIEPUMEHTHI TI0 MCCIIEOBAHUIO (DU3MUYECKUX SBICHUH M TPOIIECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpPEHUM, TMpH 3TOM  (QOPMYIHPOBATH
npobieMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTaHOBKY W3
MPEI0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBIE W3MEpPEHHs (PU3MUECKHUX BEJIWYHH, MPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M MHCIOJNb30BaThb W3BECTHBIE METOIbl OIICHKH
MIOTPEIIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBHUCHUMOCTH MEXAy (QU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAHUEM
NPSMBIX HW3MEPEHHH, MpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pPE3YyIbTAThI
MOJIyY€HHOM 3aBUCHMOCTH (M3WYECKUX BEJIIMYMH B BUJE TAOMUI] U IpadUKOB, JI€NaTh BHIBOIbI
0 pe3ysibTaTaM HCCle0BaHMUS;

coOnroAaTh mpaBuiIa 0€30MacHOrO TpyAa MpH MPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO0 SKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBATEIbCKOM W MPOEKTHOM  JIEeATENBHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTb pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbIO, HCHOJb3YS
(bu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 3a7aull BEIOUPATh (PU3UYECKYIO
MOJieNb, BBIAENATh (PU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaU€HUs (PU3NUECKON BEJINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJauM: BBICTPAUBaTh JIOIMUYECKH HENPOTHBOPEUYHMBYIO IIETIOYKY
paccyKJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJb30BaTh MPU pelIeHUMM Yy4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMAILMIOHHbIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U IPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOM MH(pOpPMALUK, NOJYYEHHOM W3 pasIMYHbIX HMCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OPMAILHIO;

IPUBOJMUTH MPUMEPHI BKJIA/JAd POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3MKOB B Pa3BUTHE
HayKH, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA 10 (U3UKEe B TOBCEJAHEBHOW JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU OOpALIEHUHN C TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, AJIS
COXpaHEHHUS 3JI0POBbsI U COOJIIOZICHUSI HOPM 3KOJIOTHYECKOTO IMOBE/ICHUS B OKPYKAIOLIEH cpene;

paloTatTh B IpyIIe C BHIIOJHEHUEM PA3IUYHBIX COLUMAIBHBIX POJIEH, INIAHUPOBATh PAbOTy
IpYIIBbl, palMOHAIBLHO paclpelesiaTh O0O0A3aHHOCTH U IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYyallHUsAX, aJ€KBAaTHO OLICHMBATH BKIJIAJ KaXJOrO M3 YYaCTHUKOB IDYIIIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xonny oGydenus B 11 kiacce npenMeTHble pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPaAxX poJib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAay4yHOUW KapTUHBI MUDPA, B Pa3BUTHUHU COBPEMEHHOW TEXHUKU M TEXHOJIOIMH, B IPAKTHYECKOMN
JeATeIbHOCTH JI0/IeH, LIEJIOCTHOCTh U €TMHCTBO (PM3MUECKOM KapTUHBI MUDA;

YUUTBIBATh TPAHHUIBI TPUMEHEHUS W3YYCHHBIX (PU3MUECKUX MOJEe: TOoYeuHbIH
AIEKTPUYECKUM 3apsi, Jy4 CBETa, TOYEUHBIM HCTOYHUK CBETa, SJAEpHas MOJAEIb aTOMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO si/ipa MpH peleHnH GU3NIEeCKUX 3a/1a4;



pacrno3HaBaTh (PU3UYECKHE SBJICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKH M KBAaHTOBOU (DM3HMKU: AJIEKTpUYECKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MArHUTHOE JICHCTBUS TOKAa, B3aMMOJICHCTBHE MArHUTOB, JJICKTPOMArHUTHAs
WHIYKIWS, JACWCTBHE MAarHUTHOTO TMOJS HA TMPOBOJHUK C TOKOM U JBIDKYIIUHCS 3apsil,
AJIEKTPOMATrHUTHBIC KOJICOAHUS M BOJIHBI, MPSIMOJIMHEHHOE pacIIpOCTPAaHEHUE CBETA, OTPAKEHUE,
npenomiieHne, uHTepdepeHys, audpakinus W MOJSIPU3ANUS CBETa, JUCIICPCUS CBETa,
doToanekrpudeckuii 3pdekt (GoTorddeKT), CBeTOBOEC JaBIICHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHASI M HCKYCCTBEHHASI PATMOAKTHBHOCTE;

OTIMCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYCCKUE, MAarHUTHBIC, ONTHYECKUE,
MEKTPUIECKYIO TTPOBOUMOCTD PA3JIMYHBIX CPEll) M AIIEKTPOMATHUTHBIC SBICHHS (TIPOIECCHI),
UCIOJIB3YS  (U3MYCCKUE BEIMYMHBL: DJJCKTPHUSCKUN 3apsij, CHIa TOKa, DSJICKTPHYSCKOE
HaIpsDKEHUE, DIIEKTPUIECKOE COMPOTHUBIICHUE, PA3HOCTH TIOTESHITUAIIOB, SJICKTPOIBIKYIIIAS CHJIA,
paboTa TOka, WHAYKIMS MarHATHOTO TOJs, cwia Ammepa, cwia JIopeHIa, WHIYKTUBHOCTb
KATYIIKHA, SHEPTUsS JJIEKTPUYECKOTO0 W MArHUTHOTO TIIOJICH, TIEPHUOJ W YacToTa KoJeOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3aps W CHJIa TOKa B MPOIECCe TAPMOHHYECKUX DIIEKTPOMATrHUTHBIX
KoJjeOaHuii, (OKyCHOE pacCTOSHHE W ONTHYECKas CHJIa JIMH3BI, NPH OINMCAHUU IPABUIBHO
TPaKTOBaTh (U3WYCCKUH CMBICT WCIOJIB3YEMBIX BEJIIMYUH, WX OOO3HAYCHHS ¥ CIUHUIIBI,
YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONINE TAHHYIO (PU3HUECKYIO BEIMUNHY C APYTUMU BETUIHHAMU;

OTIMCHIBATh HM3yYCHHBIC KBAaHTOBBIC SBJICHHS U IPOIECCHI, HCIOJB3YsS (H3MUeckue
BEJIMYHMHBI: CKOPOCTh JJICKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI W YacTOTa CBETa, DHEPIUS U
UMITYJIBC (POTOHA, IEPHOJI TOJypaciajia, SHEPTHS CBSI3W aTOMHBIX Sjep, NPU ONHUCAHUU
MPABWJIBHO TPAKTOBaTh (DM3MUECKUN CMBICT HCIOJIB3YEMBIX BEJIMYHWH, HX OOO3HAYCHHUS U
SIMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBSA3BIBAIONINE TAHHYIO (U3UYECKYI0 BEIUYHHY C JAPYTUMHU
BEJTMYMHAMH, BBIUUCIISITH 3HAU€HUE (PU3NYECKOM BEJTHMUNHBI;

aHAJIM3UPOBATh (U3UYECKUE TMPOIECCHl U SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
OpUHOUNBL:  3akoH Owa, 3aKkOoHBI MOCIEOBATENIBHOTO M IMAPAJIENbHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOW  WMHAYKUIHMHM, 3aKOH
MPSIMOJIMHEHOTO PaCpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMS CBETAa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHWe OWHImTEHHa I (QoTodddekTa, 3aKOH COXpPAaHEHUS DHEPrUH, 3aKOH
COXPAaHEHHUS HMIIYJbCa, 3aKOH COXPAHEHMs JJIEKTPUUYECKOTO 3apsga, 3aKOH COXpaHEHUs
MaccoBOr0 4HcIa, HocTyiaaTsl bopa, 3aKOH paJMOaKTUBHOTO pacmaja, MpH 3TOM pa3invarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbL,
00J1aCTH) TPUMEHUMOCTH;

OTIPE/IeNIATh HaIpaBJICHWE BEKTOpa MHAYKIIMM MAarHUTHOTO IOJIS NMPOBOJHUKA C TOKOM,
cuibl Amniepa u cuibl JlopeHna;

CTPOUTH M OIUCHIBATh N300paKeHHE, CO3/1aBaEMOE IIIOCKUM 3€PKaJIOM, TOHKOM JTMH301;

BBITIOJIHATh DKCIEPUMEHTHI IO HCCIENOBAaHUIO (PU3UYECKHX SIBICHUI M MPOLIECCOB C
UCIIOJIb30BAHMEM TPSAMBIX U  KOCBEHHBIX U3MEpEHHWil: mpu 3ToM  (GOpMyIHpOBaTh
npoOneMy/3ajadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPeI0KEHHOT0 000PYAOBAaHUS, TPOBOJAUTH OTIBIT U (JOPMYITHUPOBATH BHIBO/IBI,

OCYILIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEPEeHUs (U3UYECKUX BEITUYHMH, TpPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEPEHHs W HCMIOJb30BaTh HM3BECTHBIE METOJbI OILEHKU
MOrPELTHOCTEN U3MEPEHUN;

HCCIIEeI0BATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCMOJIB30BaHUEM MPSIMBIX U3MEPEHUN:
MPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATH PE3ylbTATHl MOJTYUYEHHON 3aBUCHMOCTH
¢buznuecKkux BeNWYMH B BHUAE TaOnuil W TpaduKoB, JAenaTh BBIBOJABI IO pe3ylbTaTam
WCCIIeIOBAHUS;

coOnrofaTh mpaBuiIa O€30MacHOrO TpyAa MPH TPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO 9IKCIEPUMEHTa, Yy4eOHO-UCCIEeNOBATENLCKOH UM MPOEKTHOW JESITENbHOCTH C
HCIOJIb30BaHNEM U3MEPHUTENLHBIX YCTPOUCTB U JIa00OpaTOPHOTO 000PYIOBAHHUS;



pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIIONb3Ys
¢u3nvecKkre 3aKOHbI U NMPUHLUIIBI, HA OCHOBE aHAU3a YCIOBHS 33Jaull BHIOUPATh (PH3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI M (OPMYINIbI, HEOOXOAMMBbIC ISl €€ pelieHHs,
IIpOBOAUTH paC‘-IéTbI 1 OICHHUBATL PCAJIBHOCTD IMMOJIYYCHHOI'O 3HAYCHUA (bH?;H‘ICCKOfI BCIINYUHBI,

peiiatb KAa4YCCTBCHHBIC 3a/la4M: BBICTPAUMBATL JIOTUYCCKHW HCHOPOTUBOPCHUBYIO ILCIIOYKY
pacCy>XKJIeHUM ¢ OMOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

HCIOJIb30BaTh IPU pELIEHUH Y4YeOHBIX 3aJa4 COBPEMEHHbIE HMH(POPMAIMOHHbIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU U IpPEICTaBICHUs yuyeOHOU u
Hay4HO-TIOMYJSIPHON WHMOPMAIMHU, MOJYYEHHONW U3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOIY4aeMYyI0 HH(POPMALIKIO;

OOBSACHATH NPUHLIUIIBI IEHCTBUS MaIIMH, IPUOOPOB U TEXHUUECKUX YCTPOMUCTB, pa3anyaTh
yCIIOBHUS UX 0€30IaCHOTO UCIOJIBb30BaHUs B IOBCETHEBHON KU3HU;

MPUBOJIUTH TPUMEPHI BKJIAAAa POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHH;

HCIIOJIB30BATh TCOPECTUUCCKUEC 3HAHUA II0 (1)I/ISI/IKG B HOBCGHHCBHOI\/’I KHU3HU JIA
obecrnieueHrs 0€30MacHOCTH MpHU OOpAIEHUH ¢ TPUOOpPaMU U TEXHUYECKUMH YCTPOICTBaMHU, JUIs
COXPAHEHUS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalollei cpene;

paboTaTh B IPyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX pOJIed, IUIAHUPOBATh paboTy
rpynmsl, panyuoOHAJIbHO pacCnpeacisiaThb 00sI3aHHOCTH U IUIAaHUPOBATh  ACATCIIBHOCTHL B
HCCTAHJAPTHBIX CUTyalUAX, aJ€KBATHO OINCHHUMBATH BKJIAJ KaXXAOTO M3 YYAaCTHUKOB I'PYIIIBI B
pelIeHrne paccMaTpUBaeMOM MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KonnuecTBo yacos SneKTpo e (wdpposbIc)
. JIEKTPOHHBIC (1IU(PPOBHI
Nen/m | HaumeHoBaHME pa3ieiioB U TEM MTPOTPAMMEI Beero Kontponbusle | [IpakTuueckue 0Gpa3OBATEIBHbIE PECYpCHI
paboThl paboThI
Pazgen 1. DUSUKA U METOZIbl HAYUHOT'O [TO3HAHU A
1.1 ®du3MKa 1 METOIbl HAYYHOT'O TTO3HAHUS 2 bubmaorexa LIOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pazgen 2. MEXAHUKA
bu6moreka [IOK
21 Kunemarika ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 JlHamka ! https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAAPHAS ®U3NKA 1 TEPMOJAMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoreka [{OK
' TCOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOIUHAMUKHI 10 1 https://m.eds0o.ru/7f41bf72
33 ArperartHble cocTosiHHS BeriecTBa. da3oBbie 5 bubmuoreka [JOK
' ePEXO0Ibl https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24
Paspen 4. DJIEKTPOJIMMHAMUKA
bu6mmoreka [JOK
4.1 DTIEKTpOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
47 ITocTosiHHBIN dNEeKTpUYECKU TOK. TOKHU B 12 1 1 bubnuorexa [IOK

PAa3JIMIHBIX Cpeaax

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

Hroro no pazaeny

22

PezepBHOE Bpemst 2 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 4
11 KJTACC
KonunuecTBo yacos
Ne n/n | HaumeHoBaHue pa3ienoB U TEM MPOrpamMMBbl OnekTpoHHbIe (IU(POBbIE)
Bcero Kontponsnsie | IIpakTnueckue 0BPA30BATEBHBIE PECYPCHI
paboThI paboThI
Pazgen 1. JIEKTPOJJMUHAMUKA
11 MaruautHoe nose. DJIeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
WHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazgen 2. KOJIEBAHMA U BOJIHbBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbBIE 9 1 bubnuoreka [JOK
KOJIeOaHus https://m.edsoo.ru/7f41c97c
2.2 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI 5 1 ﬁgg;?ﬁ;;%ii?ﬁn f41c97c
28 | Onmixa 10 3 Ptipsdim edsob AU 741c97c
Hroro mo pazgeny 24
Pazzen 3. OCHOBBI CIIELIMAJIBHOM TEOPMM OTHOCHUTEJIbHOCTH
31 OCHOBBI CIEMATIBHON TE€OpUH 4 1 bu6mmoreka [JOK
OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pasnen 4. KBAHTOBAJS ®MU3UKA
4.1 DJIEeMEHTHI KBaHTOBOW ONITUKHU 6 ﬁggg:lj/ﬁzziigﬁ/? f41c97c
bubnmoreka [JOK
4.2 Crpoetne atoma 4 https://m.edscﬁ).ru/7f41c97c
bubnuoreka [JOK
4.3 ATOMHOE s1pO > https://m.edsg).ru/7f4lc97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Hroro no pazaeny

15

Paznen 5. OJIEMEHTbBI ACTPOHOMUMHN U ACTPO®PU3UKHU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE ITIOBTOPEHUE
bubnuoreka [JOK
6.1 | Odobmaromee nosropenme 4 https://m.edsc%.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

I[TIOYPOYHOE IIJTAHMPOBAHUE

10 KJTACC
N KonnuecTBo 4acor [ara ara 3 "
0 JIEKTPOHHBIC LIU(PPOBHIC
Tema ypoka Kourposbasie | [Ipaktuueckue | M3YICHAA H3yHCHHA
/ 0
I/ Bcero paBoTEL paboTh 10 THCTAHT 00pa3oBaTeNbHBIE PECYPCHI
®du3nKa — Hayka O MPUPOJIE.
bubmmoreka [{OK
1 HayuHbie MeTO1bI IO3HAHHUS 1 01.09.2023 01.09.2023 https://m.edso0.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B
(hopMUPOBAHUHN COBPEMEHHON
. bubmuorexa [JOK
2 HayqHOH KapTHHBI MDA, B 1 05.09.2023 01.09.2023 https://m.eds00.ru/ffoc33e6
MPAKTUYECKOU JIeATeTbHOCTH
i (S78
Mexannueckoe OBUKEHUE.
OTHOCHUTENBHOCTh
bu6mmoreka [IOK
3 MEXAaHUYECKOT'0 IBWKEHMUS. 1 08.09.2023 08.09.2023 https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTh,
YCKOpEHHUE
PaBHOMEpHOE NpAMOJIMHENHOE bubnmuorexa [JOK
4 JIBHKCHUE 1 12.09.2023 08.09.2023 https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE bubnmuorexa [JOK
5 MPSIMOJIMHEHHOE IBHYKCHHE 1 15.09.2023 15.09.2023 https://m.edso0.ru/ff0c372e
CBoOoaHoe majienre. Y CKopeHue bu6mmoreka [JOK
) CBOOOHOTO MAJECHUS 1 19.09.2023 15.09.2023 https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe nBUXEHUE.
. bubmuoreka [JOK
7 JIBMKEeHHE MaTepUaIbHOU TOYKH 1 22.09.2023 22.09.2023 https.//m.edsoo.ru/ffoc3ada
110 OKPY>KHOCTH
[TpyHIMT OTHOCUTENBHOCTH
8 lanunes. UnepumanbsHbie 1 26.09. 2023 9209 2023 bu6mmoreka [JOK

cuctemsl orcuera. [lepBbiit 3aKk0H
HrroTtona

https://m.edsoo.ru/ff0c3be8



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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Macca tena. Cuna. Ilpunnun
cynepno3uiuu cuil. Broponw

bubmuoreka [JOK

o 3akoH HeroTona s 29.09.2023 29.09.2023 https://m.edsoo.ru/ff0c3be8
MaTepUaTbHOU TOUKU
Tperun 3akon HerotoHa ju1st bubnuorexa [JOK

10 MaTepHAIIbHBIX TOUCK 03.10.2023 29.09.2023 https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOTO TATOTEHUS.

bubmmoreka [{OK

11 | Cuna tsoxectu. [lepas 06.10.2023 06.10.2023 .

KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
Cuna tpenus. Koapduunent
TpeHusi. Cuiia ConpoTUBICHUS bubnuorexa [JOK

12 NP JIBIKEHUH TeJa B )KUIAKOCTH 10.10.2023 6.10.2023 https://m.edsoo.ru/ff0c3f76
WM Ta3e
[ToctynarensHOE 1
BpaImaTeIbHOE IBHKCHHE
a0COJIIOTHO TBEPJIOTO TEa. bu6mmoreka [IOK

13 MowmenTt cuibl. [T1edo cuitbl. 13.10.2023 13.10.2023 https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECUS TBEPAOTO
Tena
Nmnynbc MaTepuaibHOM TOUYKH,

CUCTEMbI MaTepUaIbHBIX TOUEK.

14 | Vimmmyise cibl, 3akon 17.102023 | 13.10.2023 ﬁ;‘gg[‘m‘;“s iﬂﬁlmc J3ds
COXpaHEHUs UMITYJIbCA. — '
PeakTuBHOE ABMKEHUE
PaGoTta 1 MOLTHOCTD CHUIIBIL.

Kunernueckas sneprus

15 | marepuansHOW TOUKH. Teopema 20.10.2023 20.10.2023 ﬁggg'?/(xzzzcli)ol’ﬁ/mc 4502
00 U3MEHEHUU KUHETUYECKOH — '

SHEPTUU
[ToTeHnmanpHas YHEPTHUS.

16 [ToreHumanpHast 3HEPTUSL YIIPYTO 24.10.2023 20.10.2023 bubnunoreka [JOK

ne(OpMUPOBAHHOUN MPYKUHBI.
[ToTeHnmanpHas SHEPTUs Tena

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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BOJIM3M OBEPXHOCTHU 3eMIIU

17

IToreHnmanpHbIE U
HENoTeHLUaIbHble CHIIbI. CBS3b
paboTHI HEMTOTEHITUATIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKOU
SHEPrUM CUCTEMBI TEJ. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPIUU

27.10.2023

27.10.2023

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

18

JlabopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOThI
CHJIBI C UBMCHCHUEM
MEXaHMYECKOW SHEPTHH Tella Ha
IIpUMeEpE PACTIKEHUS
PE3UHOBOTO KI'yTa»

07.11.2023

27.10.2023

19

KonTposshas paboTa no teme
«Kunemaruka. JlmHaMuKa.
3aKOHBI COXpaHEHHUS B
MEXaHUKE»

10.11.2023

10.11.2023

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

20

OCHOBHBIE OJIOKEHUS
MOJIEKYJIIPHO-KHHETHYECKOM

Teopuu. bpoyHOBCKOE JBMKEHHUE.

Auddysns

14.11.2023

10.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?

21

XapakTtep JBUKEHUS U
B3aHMO I CTBUS YaCTHII
BelecTBa. Mojenu cTpoeHus
ra3oB, KUIAKOCTEH U TBEPABIX TSI

17.11.2023

17.11.2023

22

Cuna ynpyrocru. 3akoH I'yka.
Bec tena

21.11.2023

17.11.2023

bubnuoreka [JOK
https://m.edsoo.ru/ff0c3el18

23

Macca monekyin. KonnuectBo
Bemiectsa. [loctossaHas
ABoraapo

24.11.2023

24.11.2023

24

TennoBoe paBHOBECHE.
Temmeparypa u e€ usMepeHue.

28.11.2023

24.11.2023



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c3e18

[IIxana remneparyp Lleabcus

Wneanvubeiii raz B MKT.

bubmuoreka [JOK

25 OcnoBHoe ypaBaenne MKT 01.12.2023 01.12.2023 https://m.edsoo.ru/ffOc4fde
AOGcooTHas TeMIieparypa Kak
Mepa CpeIHEN KNHETUYECKOU

26 | PHEPrUM JBIKEHUS MOJICKYII. 05.12.2023 01.12.2023 Eggg?/ﬁee%z&)()rﬁ/m%lle
YpaBHenue Menpeneena- " '
Knaneiipona

g7 | Sakon Hlanbroma. Tasossre 08.12.2023 | 08.12.2023
3aKOHBI
JlabopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH

28 MEKTy TTApAMETPaMH COCTOSHIS 12.12.2023 08.12.2023
pa3peKEHHOTO Ta3ay
H3omporiecchl B UieaibHOM rase

29 | 1 nx rpadueckoe 15122023 | 15.12.2023 ﬁtyt‘gg?/‘r’;eeﬁ‘s ;::)Orllj/ffOcWOe
MIPEACTABICHUE E— :
Buyrpennsisa sHeprust
TEPMOJIMHAMUYECKOU CUCTEMBI U
CITIOCOOBI €€ U3MCHCHHS. bu6mmoreka [JOK

30 KonnuecTBo TermnoTsl u pabora. 19.12.2023 15.12.2023 https://m.edsoo.ru/ff0c5952
Buytpenusis sHeprus
OJIHOATOMHOTO MJICAJIbHOT'O T'a3a

31 | Bul Temonepesan 22122023 | 22.12.2023 ﬁggfﬁi‘ai O o536
VY nenbHasa TEIIOEMKOCTh
BelecTBa. KoJmuecTBO TEIIOTEI bu6mmoreka [JOK

32 [IPH TEILTONEpEIaye. 26.12.2023 22.12.2023 https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN Mpoliecc
IIepBblil 3aKOH TEPMOAMHAMUKH U bubnuoreka [IOK

33 €ro NpUMEHEHHUe K n30mIpoleccam 29.12.2023 29.12.2023 https://m.edsoo.ru/ff0c5efc

34 | HeobpaTuMoCTh IPOIIECCOB B 09.01.2024 29.12.2023 | bubmuoteka [IOK



https://m.edsoo.ru/ff0c4fde
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npupone. Bropoit 3akoH
TCPMOJUHAMUKN

https://m.edso0.ru/ff0c6230

[Tpuniun nevicteus u KII/

bubmmoreka [{OK

3 TEIJIOBOM MAIIMHBI 12.01.2024 12.01.2024 https://m.edsoo.ru/ff0c600a
36 | [uxn Kapuo u ero KI1J] 16.01.2024 12.01.2024
g7 | DXOJIOTHUCCKHE MPOOIEMbI 19.01.2024 | 19.01.2024
TETIOYHEPTETHKH
O6006maromuit ypok
bubmmoreka [{OK
38 | «MonekymnspHas pusnka. 23.01.2024 19.01.2024 https://m.eds00.ru/ff0c6938
OCHOBBI TEPMOTMHAMHUKID)
KonTpossnas pabora no teme
bu6moreka [IOK
39 | «MonekymnspHas pusznka. 26.01.2024 26.01.2024 https://m.eds00.ru/ffoc6as0
OCHOBBI TEPMOTMHAMHUKID)
[TapooOpazoBanue u
bu6mmoreka [IOK
40 | koHmeHcanws. Vcnapenue n 30.01.2024 26.01.2024 https://m.edsoo.ru/ffoc63b6
KHUIICHUC
AOCOTIOTHAS M OTHOCHUTEIbHAS
bu6mmoreka [IOK
41 | BIaXXHOCTH Bcv)sz[yxa. 02.02.2024 02.02.2024 https://m.edsoo.ru/ffoc64d8
Hacsimennsiit nap
Trepnoe Teno. Kpucramnmyeckue
1 amop(dHBIC Tena. AHU30TPOIIHUS
. bu6mmoreka [JOK
42 | cBOMCTB KpHUCTAILIOB. JKunkue 06.02.2024 02.02.2024 https://m.eds0o.ru/ff0c65f0
kpucTtayibl. CoBpeMeHHbBIC
MaTepHasIbI
[TnaBneHre U KPUCTAUIA3ALIMSL.
43 | YaenbHas TENI0TA IJIaBICHUS. 09.02.2024 09.02.2024 BH6H_HOTeKa LHOK
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 | YpaBHeHuUe TEMJI0BOro OajaHca 13.02.2024 09.02.2024 https://m.eds00.ru/ffoc6820
DnexTpusalus Te.
45 | Dnextpuueckuu 3apsan. JBa Bumga 16.02.2024 16.02.2024 Brbmiorexa LJOK

QJICKTPUYICCKHUX 3apa10B

https://m.edsoo.ru/ffOc6bcc
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https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

46

IIpoBOAHMKH, AUDIIEKTPUKHU U
MOJIYITPOBOJIHUKHU. 3aKOH
COXpaHEHUs IEKTPUIECKOTO
3apsza

20.02.2024

16.02.2024

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

47

B3aumoneuncTBue 3apsioB. 3akoH
Kynona. Toueunbmt
ANEKTPUYECKUU 3apsi]

27.02.2024

01.03.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c6ced

48

Hanpsisk€HHOCTB 2IeKTPUYECKOro
nons. [IpuHnmn cyneprnosunuun
ANEKTpUYECKUX noseu. JInnun
HaINPsKEHHOCTH

01.03.2024

01.03.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c6df2

49

PaboTa cun snexkTpocTaTHdecKoro
noud. [lorerauuman. PazHocts
IIOTCHIINAJIOB

05.03.2024

15.03.2024

bu6moreka [IOK
https://m.edsoo0.ru/ff0c6f00

50

HpOBOlIHI/IKI/I " IUBJICKTPUKU B
AIIEKTPOCTATUYECKOM II0JIE.
Jusnexkrpuueckas
MIPOHUIIAEMOCTb

12.03.2024

15.03.2024

bu6mmoreka [IOK
https://m.edso0.ru/ff0c7018

51

DnekTpoeMKocTh. KoHnaencarop

15.03.2024

22.03.2024

bu6mmoreka [IOK
https://m.edso0.ru/ff0c7126

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCAaTOpa. DHEprus
3apsKEHHOTO KOHJIEHCAaTopa

19.03.2024

22.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTopHas pabota
"M3mepeHue 31eKTpoEMKOCTH
KoHAeHcaTopa'

22.03.2024

05.04.2024

54

[TpuHIMD neiicTBUS 1
NpUMEHEHHE KOH/ICHCATOPOB,
KOIUPOBAJILHOTO amrapara,
CTpYHHOTO MPHUHTEPA.
DneKTpocTaTHUecKas 3alluTa.
3a3eMiIeHHE EKTPONPUOOPOB

05.04.2024

05.04.2024

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0

09.04.2024

12.04.2024



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

cyuectBoBanud. [locTOSHHBIN
ToK. Cuna toka. Hanpsixenue.
Conpotusnenue. 3akon Oma Jist
y4JacTKa Ieru

56

IlocnegoBarenbHOE,
napajuieJIbHOE, CMEIIAHHOE
COCIMHEHHE MPOBOJHUKOB.
JlabopaTtopHnast pabota
«M3yueHne cMenaHHoro
COCTMHEHUS PE3UCTOPOBY»

0.5

12.04.2024

12.04.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7410

57

PaboTa u MomHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

16.04.2024

19.04.2024

bu6moreka [IOK
https://m.edso0.ru/ff0c7838

58

3axod OMa U1t MOJITHOM
(3aMKHYTOM) 3JIEKTpHUUECKON
nenu. KopoTkoe 3aMbIKaHUE.
JlaGopaTtopHnast pabota
«M3mepenue IJIC ncrounuka
TOKa U €ro BHYTPEHHET 0
COTIPOTHUBIICHUS

0.5

19.04.2024

19.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs MPOBOIUMOCTh
TBEPABIX METAJIOB. 3aBUCUMOCTD
COIIPOTUBJICHUS METAJIJIOB OT
TeMIIepaTyphl.
CBepXnpoBOAUMOCTh

23.04.2024

26.04.2024

60

DNEeKTPUUECKUH TOK B BaKyyMe.
CBOHCTBA IEKTPOHHBIX ITyYKOB

26.04.2024

26.04.2024

61

[MTomynpoBoAHUKH, UX
COOCTBEHHAas M IIpUMecHast
npoBouMocTh. CBorcTBa p—N-
nepexona. [lonmynpoBoiHuKOBBIE
npubopsI

30.04.2024

03.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTpUUYECKUU TOK B PACTBOPAX

03.05.2024

03.05.2024

bubnmoreka [JOK



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

U pacIiaBax JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAs
JUCCOITHAIUSA. DIIEKTPOJIH3

https://m.edsoo.ru/ff0c82ba

DNEeKTPUYECKUU TOK B razax.

63 CaMmocTOSATEeTbHBIN u 1 07.05.2024 17.05.2024 BI/I6JI.I/IOT€Ka HOK
HECaMOCTOSTSIILHBIH Pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnus. [lnazma
DnexTpuyeckue npuOopsl U
YCTPOUCTBA U MX MTPAKTUYECKOE bubnuoreka [JOK

64 npuMeHeHue. [IpaBuiia TeXHUKA . 14.05.2024 17.05.2024 https://m.edsoo.ru/ff0c86fc
0€30MaCHOCTH
O6o0maromuii ypok bubmuorexa [JOK

65 «DIEKTPOTUHAMHKAY 1 17.05.2024 24.05.2024 https://m.edsoo.ru/ff0c88be
KonTpossHas paboTa no teme
«Onekrpocraruka. [locTosTHHBIN bubmuorexa [JOK

66 AIIEKTPUUYCCKHIA TOK. TOKH B 1 21.05.2024 24.05.2024 https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpelax»

PesepBHbiil ypok. KonTposibHas
bu6mmoreka [IOK
67 ‘[‘)a60Ta o TeMe . 1 24.05.2024 31.05.2024 https://m.eds00.ru/f0c8c56
DIEeKTpOoJMHAMHKA
PesepBHbIil ypok. O600maronuit bu6mmoreka [JOK
68 ypok 1o Temam 10 Kiracca 1 28.05.2024 31.05.2024 https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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 KJIIACC

KonnuectBo yacos

Ne Tema ypoka Korrtpossiie | Tpaxtiteckie [Hara DneKTpoHHbIE THU(POBBIC
/1 Bcero u3y4deHus: | 0Opa3oBaTeNbHBIC PECYPCHI
paboThl paboThl
ITocTosiHHBIE MarHUTHI U UX B3aMMO/ICHCTBHE.
1 MarnuTHOe noJie. BeKTop MarHuTHOM 1 BH6H_HOTeKa HOK
. 01.09.2023 | https://m.edsoo.ru/ff0c9778
WHAYKIHAA. JIMHIM MarHUTHON MHIYKITUU
, | rore s oo Ot | B 10K
' 05.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHnas pabota «3ydyenne 1 1 bubmuorexa [JOK
MarHUTHOTO TIOJISI KATYIITKU C TOKOM 08.09.2023 | https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HAa MPOBOJIHUK C
4 tokoM. Cuna Amnepa. JlaGopatopHas pabota 1 1 bubnuoreka [IOK
«HcenenoBanue IeMCTBUS OCTOSHHOTO 12.09.2023 | https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PaMKy ¢ TOKOM
;| warmmore sone e | B LOK
' ' 15.09.2023 | https://m.edsoo.ru/ff0c9df4
PaboTa cunbl Jlopennia
DnekrpoMarauTHas HHAYKIus. [lotok
6 BEKTOpa MarHUTHOW uHAYKIuu. IJ1C 1
WHIYKIIUW. 3aKOH 3JICKTPOMAarHUTHOM 19.09.2023
unaykuuu Papanes
7 JlabGopaTtopHas pabora «lccnenoBanue 1 1 bubnunoreka [JOK
SIBJICHUS 3JICKTPOMArHUTHON MHIYKIIHU 22.09.2023 | https://m.edsoo.ru/ff0cal50
NuaykTuBHOCTD. SIBIEHNE CAMOMHAYKIUH.
8 OJ1C camouHIyKIMU. DHEPTUs MarHUTHOTO 1 bubmuoreka [JOK
TIOJISl KATYIIKK C TOKOM. DIEKTPOMarHUTHOE 26.09.2023 | https://m.edsoo.ru/ff0ca600
noJie
9 Texnuueckue ycTpOHCTBA M UX PUMEHEHUE: 1
MMOCTOSTHHBIE MArHUTBI, JIEKTPOMArHHTHI, 29.09.2023



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

AJIEKTPOABUIATENb, YCKOPUTENIN
2JIEMEHTAPHBIX YaCTUIl, UHAYKIMOHHAs NIeYb

10 O6o06marmuii ypok «MarHuTHOE T0JI€. bubnmoreka [JOK
DIEKTPOMArHUTHAS WHYKIIHS 03.10.2023 | https://m.edsoo.ru/ff0cab82

11 KonTponsHas pabora no teme «MaruutHoe bubnuorexa [JOK
1oJie. DJIEKTPOMArHUTHASL HHIYKIIHS 06.10.2023 | https://m.edsoo.ru/ff0cad58
CBoOoHBIE MEXaHUYECKUE KOJICOAHMUS.

12 I"apmonnueckue koiedanus. YpaBHEeHUE bubnnorexa [JOK
rapMoOHHYeCKuX Kosicbanuii. [IpeBpamieHue 10.10.2023 | https://m.edsoo.ru/ffOcaf06
SHEPT U
JlaboparopHas padota «/ccnenoBanue

13 3aBUCHMOCTH TIEPH0/1a MaJIbIX KOJeOaHni
rpy3a Ha HUTH OT JJTMHBI HUTH ¥ MacChI 13.10.2023
rpy3a»

Konebarenbubid kKoHTYp. CBOOOIHBIE
o |Zrommoms o BuSorea 10K
: 17.10.2023 | https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KoJieOaHUAMHU
15 omeprant s nacatmon KoncGurenmON Bubanorexa IOK
20.10.2023 | https://m.edsoo.ru/ff0ch9cd
KOHTYpe
[IpencraBienue o 3aTyxaronMX KojaeOaHUSX.

16 BrinykieHHbIE MEXaHUYEeCKHE KOJIeOaHMUsI. bubnunoreka [JOK
Pe3onanc. BeinyxeHHbIC 24.10.2023 | https://m.edsoo.ru/ff0cbb86
AJIEKTPOMArHUTHBIE KOJieOaHus
[lepemennbId TOK. CHHYCOMAAIBHBIA

17 MEPEMEHHBIA TOK. MOIITHOCTh MEPEMEHHOTO bubnnoreka [JOK
TOKa. AMIUTUTYJJHOE U ICHCTBYIOIIICE 27.10.2023 | https://m.edsoo.ru/ff0chd34
3HAYEHUE CHJIbI TOKA M HAMIPSHKCHUS

18 Tpanchopmarop. [IpousBoacTso, nepenada u
MOTpeOJIeHHE DIIEKTPUIECKON DHEPTUH 07.11.2023



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

VYeTpoicTBO U MPAKTUUECKOE PUMEHEHHE

bubmuoreka [JOK

19 SJICKTPHICCKOTO 3BOMIA, T eriepatopa 10.11.2023 | https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKA, JINHHUIA dJIEKTponepeaad
DKOJIOTUYECKHE PUCKH TIPH MTPOU3BOJICTBE
20 anekTposHepruu. Kymbrypa HCTIOJb30BAHIA 14.11.2023
AJIEKTPOIHEPTHH B TTOBCETHEBHOW )KU3HU
MexaHW4ecKue BOJIHBI, YCIOBUS
21 pacnipoctpanenus. [lepuoa. CkopocThb bubnuoreka [JOK
pacrpoCTpaHEHHS U JJTUHA BOJIHBI. 17.11.2023 | https://m.edsoo.ru/ff0cca54
[ToniepeyHsbie U MPOJIOTBHBIE BOJTHBI
29 3ByK. CKOpOCTh 3ByKa. | pOMKOCTh 3ByKa. bubnuoreka [JOK
Beicota Tona. TemOp 3Byka 21.11.2023 | https://m.edsoo.ru/ffOcccOc
23 DJIEKTPOMAarHuTHHIE BOJIHBI, UX CBOWCTBA U bubmuorexa [JOK
ckopocTb. [1Ikasna 3eKTpOMarHUTHBIX BOJIH 24.11.2023 | https://m.edsoo.ru/ffOccfe0
o [TpUHIMIIBI PATUOCBSI3U U TEICBUICHHMSL.
PazButne cpeacts cBs3u. Paguonokamms 28.11.2023
25 KonTtponsnas padota «KonebaHust v BOTHBD bubmorexa I[TOK
01.12.2023 | https://m.edsoo.ru/ff0cc6f8
e | oot pporpamme o B LOK
' 05.12.2023 | https://m.edsoo.ru/ffocd350
ceerta. JIyd cBera
| oo e B g o B 10K
08.12.2023 | https://m.edsoo.ru/ffocd4e0
3epKaie
| oo o Moo sy B 10K
i 12.12.2023 | https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPAKCHHUSI
29 JlaGopaTopnas pabota «3mepenne bubnuoreka [IOK
MOKa3aTelIs MPEIIOMIICHHSI CTEKIIA 15.12.2023 | https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [locTpoeHne n3o0paXkeHuil B TMH3E. bubnunoreka [JOK
dopmyina TOHKOM JTMH3BI. YBEIHMUEHHUE JTMH3bI 19.12.2023 | https://m.edsoo.ru/ffOcddle
31 JlaGopaTopnas pabora «MccnenoBanue



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

CBOMCTB M300paKEHUH B JIMH3aX)

22.12.2023

32

Hucniepcust cBeta. C0XKHBIA cocTaB 6€10ro
cgera. L[Ber. JlaboparopHas pabota

26.12.2023
«HaOnroieHre qUCTIepCuu CBETa
33 Wutepdepenmus cBera. Judpakius cera. bubnuorexa [JOK
JudpakimonHas penérka 29.12.2023 | https://m.edsoo.ru/ffOced22
34 [TonrepedynocTh cBeTOBBIX BOJH. [lossprusanus bubnuorexa [JOK
cBeTa 09.01.2024 | https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOPHI U yCTPOICTBa U
yCJIOBHS UX 0€3011aCHOTO MPUMEHEHUS 12.01.2024
3| exarmma Hoerysat crextamion reopu Buorexa LIOK
: 16.01.2024 | https://m.edsoo.ru/ff0cf862
OTHOCHTEIIEHOCTH
37 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. bubmuorexa [JOK
3amMeieHIe BPEMEHN U COKPAIICHHE JITTHHBI 19.01.2024 | https://m.edsoo.ru/ffOcfad?2
3| aaoreinn, Conse waecos ¢ wepracin ubmotera LIOK
) 23.01.2024 | https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrusi MOKos
39 KonTtponbHas padota «Ontuka. OCHOBBI bubmuorexa [JOK
CIENUAIBHOM TECOPHH OTHOCHTEIHHOCTHY 26.01.2024 | https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyina [Inanka. Jueprus u bubnuorexka [JOK
uMIyibe (OoToHA 30.01.2024 | https://m.edsoo.ru/ffOcfel6
a1 OTtkpeITHE U HccienoBanre GpoTodddekra. bubnuorexka [JOK
Omnpitel A. I'. CToneToBa 02.02.2024 | https://m.edsoo.ru/ffOcffc4
2 wunea i horosphecta. pacaas ubmoera LIOK
' 06.02.2024 | https://m.edsoo.ru/ff0d015e
rpaauiay Gorodddexra
43 JlaBnenue ceera. Onbitel [1. H. JIeGenena. bubmuoreka [JOK
XuMHYeckoe JEUCTBUE CBETA 09.02.2024 | https://m.edsoo.ru/ff0d04a6
Texnudeckue yCTpONUCTBA U MPAKTUYECKOE
44 npUMeHeHHe: (OTOIEMEHT, (POTOJATUHK,

COJIHCYHasA 6aTapeﬂ, CBECTOONO

13.02.2024



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Permrenne 3aga4 mo reMe «DI€MEHTHI

bubmuoreka [JOK

45 KBAHTOBOM OIITHKU 16.02.2024 | https://m.edsoo.ru/ff0d0302
M b atoMa Tomcona. OnbIThl P

46 Hoopl)[ae?ceiH(I)/H(’:1 a-?iagfmil gnaHeTapfjf bopz bubmorexa [TOK

' 20.02.2024 | https://m.edsoo.ru/ff0d091a
MOJIEJIb aTOMa
bub6mmoreka [{OK

47| Hocrynatet bopa 27.02.2024 | https://m.edsoo.ru/ff0dOafa
n HHUE U TOT' HU TOHOB TIpU

48 nsgey::ne ZTOMZ (jI ggileoroey(ig;{ﬂoaﬁeﬁmn Ha bubmmorexa [TOK

o 01.03.2024 | https://m.edsoo.ru/ff0dOafa
Opyrou. Buasl criekTpos
Boanossie cBoKCTBa yacTHIl. BOJTHBI
49 E[())gpﬁ?ﬂ I?oi)lfyci(y;ﬂp?{(;-Bgangon“zlﬂyeaan bubmuorexa LIOK
' ' 05.03.2024 | https://m.edsoo.ru/ff0d0ca8
CroHTaHHOE W BBIHYXICHHOE H3TyICHUE
TKPBITH HOAKTUBHOCTH. OTBITHI
50 gezer;(bopengalfo g?{peneﬂzgnm (c)ocmBa bubmorexa [TOK
12.03.2024 | https://m.edsoo.ru/ff0d0fd2
PaZMOAaKTUBHOTO U3ITY4YCHHUS
CaoucTBa anbda-, 6era-, raMMa-u3TydeHUsI.

51 BrustHue pagmnoakTUBHOCTH Ha KUBBIE 15.03.2024
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMBIL.

52 Anbda-pacniag. DNeKTPOHHBIW U bubnuoreka [JOK
MO3UTPOHHBIM OeTa-pacmaj. ['amma- 19.03.2024 | https://m.edsoo.ru/ff0d1162
U3ITy4YeHUe
DHeprus CBA3M HYKJIOHOB B sifipe. SlnepHbie

53 peakuuu. SnepHpid peaktop. [Ipodiemsl, bubnunoreka [JOK
MEPCIEKTUBBI, SKOJOIHUECKHE ACTIEKTHI 22.03.2024 | https://m.edsoo.ru/ff0d1356
SIEPHOU SHEPTETUKHU
DnemeHTapHbIe YacTHIIbI. OTKpPBITHE
MO3UTpOHA. MeTo1bI HAOMIOACHUS U

54 PErucTpalyy 3J€MEHTAPHBIX YaCTHLI. bubnuoreka [JOK

Kpyrnslit cton «@yH1aMeHTalIbHbIE
B3auUMOJIeUCTBUs. EnquHCcTBO prusmueckon’
KapTUHBI MUPa»

05.04.2024

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3aH0r0 HebOa. Co3Bes3nus, sipKue
3BE3/IBI, INIAHETHI, UX BUAUMOC JBHKCHHC.
CoJsHeyHas cucreMa

09.04.2024

56

Counne. CoyiHeyHast aKTUBHOCTE. VICTOYHUK
sHepruu CoJiHIA U 3BE3]

12.04.2024

57

3BE3/1bl, UX OCHOBHbBIE XapaKTEPUCTHKHU.
3BE3/1bI ITABHOW TOCIIEI0BATEIBHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEACTABIICHUS O MPOUCXOKICHUU U
spoJsironuu CoJIHIIA U 3BE3]

16.04.2024

58

Mneunsin [1yre — Hama I'anakTuka.
TTonoxxenue u nBuxkenue CoHIIa B
lNamaktuke. ['anaktuku. YepHbIE ABIPHI B
sIpax rajJakTHK

19.04.2024

59

Bcenennas. Pasz6eranue ranaktuk. Teopus
Bosbiioro B3peiBa. PeukTOBOE M3ITydEeHUE.
MeraraiakTuka

23.04.2024

60

Hepemennsie npo0ieMbl acTpPOHOMUU

26.04.2024

61

KonTtponbHas padota «D1eMEeHTHI
aACTPOHOMHUU U aCTPOPUIUKI»

30.04.2024

62

O6o06matomuii ypok. Ponb ¢pusuku u
aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAIIBHON M STHUYSCKOM
cepax IesaTeIbHOCTH YeJIOBEKa

03.05.2024

63

O6o06maromuit ypok. Ponb 1 Mmecto pusuku u
ACTPOHOMHHU B COBPEMEHHOW HAYUHOM
KapTHUHE MHUpa

07.05.2024

64

O6o06maromuit ypok. Ponb puznueckoit
TeopuH B POPMUPOBAHNH NPEICTABICHUN O
(bu3MUECKON KapTHHE MUPa

14.05.2024

65

O6o6maromuit ypok. Mecto uzndeckoi




KapTUHBI MUpPA B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUH O

IPUPO/IC

17.05.2024

66

PesepBHbIl ypok. MarautHoe noJe.
DNeKTpOMarHUTHAsI MHYKIIHSI

21.05.2024
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PesepBubiit ypok. Ontuka. OCHOBBI
CHeIUaIbHON TEOPUU OTHOCUTEIHHOCTH

24.05.2024

68

Pesepnsiii ypok. KBantoBas ¢usuka.
DNIeMEHTHI aCTPOHOMUU U acTPO(PHU3UKH

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAMYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEGEHBIE MATEPUAJIBI U1 YHEHUKA

» ®uswnka, 10 kinacc/ Mskumes I'.5., Byxosues b.b., Corckuiit H.H. moa penakiueit
[MapdenTreBoii H.A., AkunonepHoe obmectBo «M3narensctBo «IIpocemenue»

» ®uswuka, 11 kmace/ Msikumies I'.J1., Byxosnes b.b., YUapyrun B.M. noxa penakmueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

Jlykamuk B.U. COopHuUK BomipocoB u 3a1ad 1o ¢usuke. 7-9 ki. — M.:Ilpocsemenue, 2010. —
192c.

METOJNYECKUNE MATEPUAJIbBI JIJIA YUUTEJIA

®usuka. 10 knace. Jlunakruaeckue KapTouku-3ananus (aBropsl M. A. Yiakos, K. M.
VYiakoB).

A.I1.PeimMkeBuy, 3agaunuk «®Pusuka 10-11», -M.:[poda,2019

lNonsagap6 U. U. CoopHUK BonpocoB u 3aiau 1o ¢pusuke. M.: Bricias mkomna, 1973.
CremanoBa I'. H. Coopuuk 3ama4 o ¢usuke / I'. H. CremanoBa. — M.: IIpocBemenue, 2015
r

JLLA. Kupuk, ®usnka-10, caMoCTOSITeIbHBIE U KOHTPOJBHBIE padoThl. — M: «Mnekcay, 2019
T.

bakanuna, JI.I1., benonyukun, B.E., Kozen C.M. CoopHuk 3ama4 no ¢usuke ams 10-11
KJIaCCOB

¢ yriryonenasiM n3ydenueM usuku /Tlox pegakimeit C.M.Ko3zemra, M. : Bepoym — M,
2013.

Kabapaun, O.®., Opnos B.A., 3uns6epman A.P. ®usuka: 3agaunnk: 9-11 kimaccer: YueOHoe
nocobue ytst o0reoOpa3zoBaTenbHbIX yupexaeHuii. — M.: IIpoda, 2014.

HMPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
http://videouroki.net/ Buneoypoku B cetn MuTepHeT

http://www.alleng.ru/index.htm Bcewm, k1o yumrcs.

http://lit. 1september.ru/index.php I'azera «®usnka»

http://ege.edu.ru ITopran nadopmarmoHHoi moaaepxkku EI'D
http://www.proshkolu.ru/ Caiit ans yaureneit

http://www.repetitor.org/ Cucrema caiitoB «Penerurop»

http://nsportal.ru/ CouunansHas ceth pabOTHHKOB 00pa30BaHuUs
http://www.uchportal.ru/ Yaurensckuii moprain



