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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAaHHI K pe3ysbTaram
OCBOCHHSI OCHOBHOUM 00pa3oBaTeNbHON Mporpammsbl, mnpeactaBieHHbx B OI'OC
COO, a Takxke c¢ yu€rom denepanbHOll paldodeil MporpaMMbl BOCIHTAHHS U
KOHLEMIUU TpernojiaBanust yuyeoHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccuniickon denepanum, peanu3yommux OCHOBHBIE
o0pa3oBaTeIbHbIE TPOTPAMMBI.

Copepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMupoBaHHe
€CTEeCTBEHHO-HAYYHOW KapTUHBI Mupa oOydaromuxcs 10-11 kmaccoB mpu
oOydyeHuu ux ¢u3uKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-EITEILHOCTHOTO
noaxoaa. IIporpamma no ¢usuke coorBercTBYyeT TpeboBanusim GI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OOy4eHHMsI, a TaKKe YUYHUTHIBAET HEOOXOJUMOCTh PpEeaTU3alNU MEXKIPEIMETHBIX
CBsA3€l (PU3MKM C €CTEeCTBEHHO-HAyYHBIMU Y4Ye€OHBIMH TMpeaMeTraMu. B Hel
OTIPEENSIIOTCS OCHOBHBIE LIETU M3Yy4YEeHHsS] (PU3MKU HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus, TIAHUPYEMbIC PE3yJbTaThl OCBOCHHS Kypca (PU3WKHU: TUYHOCTHEIE,
MeTaInpeIMEeTHBIC, IPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no u3suke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (U3UKK Ha 6a30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHOTO mpeamera « PDu3nKay 1mo rojgaM oOydeHusl.

®du3rka Kak Hayka O HamOoJiee OOIIMX 3aKOHAaX MPHUPOJbI, BHICTYIas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpy:karomiem mupe. LIkoabHBIN Kypc PU3NKU — cucTeMooOpa3yromui
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, OCKOJIbKY (DU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SIBICHWH, H3y4aeMbIX XUMHUCH, OHMOJIOTHEH,
dbusnueckoit reorpadueld U actpoHoMmuein. Hcmomb3oBaHWEe W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeseNsieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIM B cQepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIYYEHHUS] HOBBIX MATEpHAIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
W3yuyenue Qu3NKM BHOCHT OCHOBHOW BKJIAJL B (POpPMUpOBAHME €CTECTBEHHO-
HAyYHOW KapTUHBI MUpa OOydarolmxcsa, B (HOPMHUPOBAHHE YMEHUN MPUMEHSTh
Hay4YHBIM METO]1 MO3HAHUS MPU BBIMOJIHEHUH MU YU€OHBIX UCCIIEIOBAHUM.

B ocHOBy kypca (usuku Ui YpOBHS CpeIHEro o01iero oOpa3oBaHUS
MOJIOKEH PA WIEH, KOTOpPhlE MOXKHO pacCcMaTpUBaTh KaK MPUHIUIBLI €ro
MOCTPOCHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEM KypcC SBISIETCS JIOTHYECKHU
3aBEpPIIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3eioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoesn cenepanuzayuu. B cooTBeTCTBMU C HEMl Marepuan Kypca (GU3HKH
00benMHEH BOKpPYr ¢u3ndeckux Teopuil. Bemymum B Kypce sBiseTcs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
noJie.

Hoes eymanumapuzayuu. EE€ peanuzanms mTpeArnosiaraeT HCIOJIb30BaHUE
TYMAHUTAPHOTIO MOTEHIMaIa (PU3NYECKOM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢uzukun ¢ pa3BuTHeM oOOIIecTBa, a TakKke C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U DKOJIOTMYECKUMU TIpoOIeMamu.

Hoess  npuxnaowoii  nanpasiennocmu. Kypc dusuku  mpemmosiaraer
3HAKOMCTBO C HIMPOKUM KPYIOM TEXHUYECKHX U TEXHOJIOTHYECKUX MPHIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes »skonocuzayuu peanu3yeTcss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke OO0CYyX IACHHS
po0JIeM pallMOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOIMYECKOM 0€30MacHOCTH.

Crep>KHEBBIMHM 3JIEMEHTaMH Kypca (U3UMKH HAa YPOBHE CpPEAHEro OOIIEro
o0Opa3oBaHUs SABJISIOTCS (u3nueckue teopuu (HhopMHpoBaHHE MPEIACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TECOPUH, POIH (PYHIaAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEJACTaBICHUSAX O MPUPOJE, TpaHMIAX
MPUMEHUMOCTH TEOpHH, JJisi OMNHCAHUS ECTECTBEHHO-HAYUHBIX SIBJICHUN U
MIPOIIECCOR).

CuCTeMHO-AESITENbHOCTHBIN TOJX0/I B Kypce (U3UKU pealu3yeTcs Mpexe
BCEro 3a CUET OpPraHu3allid SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXcsl.
Jns  GazoBoro ypoBHS Kypca GU3HMKHM — OTO MCIOJB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpBIE B Iporpamme 1o (u3nke 0ObeTUHEHBI B OOUIMI CIHMCOK YYEHHYECKHX
MpaKkTUYeCKux padoT. BriieneHne B yka3aHHOM IepedyHe J1abopaTopHBIX padoT,
IPOBOJUMBIX JUJII KOHTPOJS U  OILIEHKH, OCYIIECTBIAETCS Yy4aCTHUKaAMU
0o0pa3oBaTEIBLHOTO TMpoIecca MCXOJsd U3 OCOOCHHOCTEH IJIAaHUPOBAHUS U
ocHalleHus Kabunera ¢usuku. Ilpm 53TOoM oOecreunBaercs OBJIAJACHHE
OoOy4YarolmMUMHUCs YMEHHUSIMU TPOBOAUTh KOCBEHHBIE W3MEPEHUs, HCCIEIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEIMYMH M TIOCTAaHOBKY OIBITOB TIO0 TMPOBEPKE
MPEJI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YIENSETCS PEHIEHUI0 PAcYETHBIX M KAaueCTBEHHBIX
3amad. [Ipu 3TOM 1711 pacu€THBIX 3a/lad TPUOPUTETOM SBIISIIOTCS 3aJa4U C SIBHO
3aIaHHON (PU3NYECKON MOJIEIIbIO, TTO3BOJISIFOIINE TPUMEHSTh U3yUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfenia Kypca, TaK U WHTETPUPYs 3HAHHS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/laHUs HA
OOBSICHEHHE TPOTEKaHUs (PU3NYECKUX SBJICHHWIA U TPOIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronme BBIOOpa (U3MYECKOW MOACIH IS CUTyalld TMPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBaHusmu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CreueHnI0 ydeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKH HA YPOBHE CPEAHErO OOIIEro 00pa3oBaHus JOJDKEH U3y4aThCs B YCIOBUSIX
IPEeIMETHOrO0 KaOWHeTa (PU3MKM WM B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYyYHOro Iukia. B kaOunere (u3uku AOMKHO OBITH
HEeoOXoMMoOe J1labopaTopHOe OO0OpYAOBAHME /I BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKEe YUYEHUUYECKUX MPAKTUYECKUX paboT U JEeMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHcTpaliuoHHOe  00opyJoBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHITUIIOM MUHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIYEBbIX JAEMOHCTpalui s
UCCJICIOBAHMUSI  M3y4YaeMbIX  SBJICHUHA M  MPOIECCOB, OMIUPHYCCKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYCCKUX MPUMCHCHHUM.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYEHHMUECKHUX MPAKTUUYECKUX padoT
dbopmupyeTcss B BUAE TEMAaTHYECKUX KOMIUIEKTOB M 00€CleunBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydalomuxcsi. TemMaTH4ecKue KOMIUICKTHI
Ja00paTOpHOTO OOOPY/IOBAHUS JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEpPUTEIBHBIX CUCTEM B BHJIE ITM(POBBIX JabopaTopuid.

OCHOBHBIMHM HENIAMH U3y4eHUs] PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opmupoBaHue wHHTEpeca M CTPEMJICHHS OOYydYaIOIMIUXCA K HAYYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHEC HMX HMHTCIUICKTYalIbHBIX W TBOPYCCKUX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
MCCIIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PECHHUS KaK pe3ysibTaTa H3YYCHHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUN OOBSCHATH SBJICHHUS C HCIOJb30BaHUEM
(bu3HYeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue npeacTaBICHUN O poiu (PUUKH JJIsT PA3BUTHUS JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHrne 3THX Ielei 00ecreunBacTCsl pEelIeHHeM CIEeIyIONNX 3a7ad B

nporecce u3yueHus Kypca GU3MKH Ha ypPOBHE CPEAHEro o01ero oopa3oBaHus:



e TMpHOOpETEHHE CHUCTEMBbl  3HaHHUU 00 o0mux (bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acTPO(DU3HKHY;

e (QopmMupoBaHME yMEHHUH NPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3NYECKUX SBICHUW B TPHUPOAC U JUISI TPUHATUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOEHHE CIOCOOOB peIIEHUs pPa3Iu4HbIX 3a7ad4 C SBHO 3aJlaHHOMN
(¢u3nUecKkol MOAENbI0, 3aJad, MOAPA3yMEBAIOIINX CAMOCTOSTEIBHOE
co3faHue (PU3NIECKOU MOJICINU, aJICKBATHON yCIIOBUSAM 3a/1a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIIUIOB JIEUCTBUSI TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAAMHU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHalW3a U HMHTEpHpeTalnud HH(OopMaluu,
OTIPEJICIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHME YCJIOBMM NJIsl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPYECKOU IEATEIIBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbII ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpa3oBanusa otBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 4aca B HEJENIO), B
11 kimacce — 68 gacoB (2 yaca B HEJIEIIO).

[Ipennaraemplii B mnporpamMme 1o (U3MKe TMepeyeHb JIabOpaTOPHBIX MU
NPAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENAaeT BBIOOP
IPOBEJCHUS J1a0OpaTOPHBIX pPAOOT M OMBITOB € YYETOM HMHAWBHIyabHBIX
O0COOCHHOCTEH 00yJaroNUXCHl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka M1 MeTOAbI HAYYHOT O O3HAHUSA

®usnka — Hayka o mnpupone. HayuHble METOABI NMO3HAHUS OKPYKAKOLIETO
Mupa. Ponb DJKCIepuMeHTa M TEOpPUM B IPOLECCE IO3HAHUS IPUPOBL.
DKCTEepUMEHT B (PU3HKE.

MoaenupoBanue (pu3nYecKuX SBICHUW M mporieccoB. HayuHble THIIOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHUIIBI NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Ponb 1 mMecTto Qu3nku B (OPMHUPOBAHUU COBPEMEHHOW HAYYHOH KapTUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHbIE
JATYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBvkeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBHIKCHUA.
Cucrema otcuéra. TpaekTopus.

[lepemenienue, CKOpocTh (CpemHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTH) H
YCKOpPEHUE MaTepHalbHOW TOYKH, MX MPOECKIIMM HA OCHU CHUCTEMbl KOOpJUHAT.
CIio)keHune nepeMenICHUN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABWXKeHHE. [ paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHMS, MNYTH W NEPEMEIICHUSA
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBoOoaHOe najzieHue. Y CKOpeHre CBOOOTHOTO MaICHHUSI.

KpuBonuueitHoe  aBrmkeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH 1O
OKPYHOCTH C ITIOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEUHAS
ckopoctsk. [lepron u yacrora obpamienus. LleHTpocTpeMHuTEIbHOE YCKOPEHHUE.

TexHuueckre YCTpOWCTBA H TMPAKTUUECKOE TPHUMEHEHHE: CIIUJIOMETD,
JIBUKEHUE CHAPSJIOB, IIEMTHBIE U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Mogenp cucTteMbl OTCUETA, WLIKOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeobpazoBaHue IBUKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenvie ABUKEHHSI Tena, OPOIIEHHOTO TMOJA YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenune yckopeHust CBOOOIHOTO ITaICHHMS.

Hamnpagiienne CKOpOCTH IPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIEJIBbIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHHS MEXAY NYTSAMH, ITPOMACHHBIMU TEJIOM 32
MOCJIEI0BATEIbHBIE pPAaBHBIE MPOMEXKYTKHM BpPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BI3KOW KUJIKOCTH.

N3yuenue nBuxeHUs Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['ammmnesa. IlepBwii  3akoH  HeroroHa.
NueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cui. Bropout 3akoH HeroToHa
JUIS. MaTepUaabHON TOUKU. Tperuit 3aKkoH HproTOHA 1711 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsbkectu. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenust (okosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuna TpeHUsl CKOMBKEHUS U cuiia TpeHus mokosa. KoaddurmenT tpenus.
Cuita cOnpOTUBIIEHUS IPU IBUXKEHUU TEJIA B dKUJKOCTH WIIN Ta3e.

[TocTynarensHO€ U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpaumieHus. llnewo cunbl. YcnoBud
paBHOBeCUS TBEPIOIO TEIIA.

TexHnueckue yCTpOMCTBA M MPAKTHUYECKOE ITPUMEHEHHUE: MOAIUITHUKY,
JBU’)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepUUH.

CpaBHeHUE MacC B3aMMOICHCTBYIOIINUX TEJ.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehOopMaIiu.

HesecoMocTts. Bec Tena npu yCKOpeHHOM MOBEME U MAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3yueHne nBuxeHus OpycKa Mo HaKJIOHHOM IIOCKOCTH.



HccenenoBanne 3aBUCMMOCTH CWII YIIPYIOCTH, BO3HMKAIOIIUX B IIPYXKUHE U
pe3rHOBOM 00pasiie, OT UX JAehopMallHH.

HccnemoBanne yclOBUMM PaBHOBECHUS TBEPAOrO TeENA, HMMEIOLIETO OCh
BpaLCHUS.

Tema 3. 3axonvl cOXpaneHusn 6 MexaHuKe

NMnynbc MarepuanbHOW TOYKM (Tesa), CUCTEMbl MaTE€pUaJbHBIX TOYEK.
NMnynbCc cuiibl U1 U3MEHEHHE HMITYJIbCa TeNld. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabota cuibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepualibHOW TOYKH. TeopeMa 00 HU3MEHEHHUH
KUHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanpHas SHEPIHUs YIpyro
nedhopMupoBaHHOM — mpykuHbl.  [loTeHuumanbHas  SHepruss Teina  BOIM3U
MTOBEPXHOCTHU 3€MIIH.

[loTeHnumanpHple W HEMOTEGHIUANbHBIE  Cuibl.  CBs3b  pabOTHI
HEMOTECHIMAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKON JHEPrUM CHCTEMBI TEll.
3aKOH COXPAHEHUS MEXAHUYECKON YHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckue yCTpOMCTBA M NPAKTHYECKOE INPHUMEHEHHUE: BOAOMET, KONED,
MPYKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE IBUXKEHHUE.

[lepexon MOTEHIMANTBHON SHEPTUHN B KHHETUYECKYIO U OOpPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yyenue abCOMIOTHO HEYNMPYTOro yaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBA3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHUYECKON SHEpPIruu
TeJla Ha IIPUMEpE PACTSIKEHMS PE3NHOBOTO KTy Ta.

Paznen 3. Moseky/sipuast Gu3nka 1 TEePMOJAMHAMUKA
Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu
OCHOBHbIE TOJIOKEHUSI MOJEKYISPHO-KUHETUYECKOW TEOPUH U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenHue. [duddysus. Xapakrep ABUKEHUS W
B3aMMOJICHCTBUSl YaCTHUI[ BellecTBa. MoJield CTPOCHHUSI Ta30B, KHUIAKOCTEH U
TBEPABIX T€JA U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl Mosieky. KonndecTBo BemiectBa. [locTositnHas ABoraapo.

TermoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana remneparyp
Llenbcus.



Mopgens  ungeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETHUYECKOW TEOpHM HACaIbHOro rasza. AOCONIOTHas TeMmIiiepaTypa Kak Mepa
CpellHEell KWHETUYECKOM SHEpPruM TEIUIOBOro JBIXKEeHMs dvacTul] rasza. lllkana
temneparyp KensBuna. I'azoBbeie 3akoHbl. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lamprona. M30mponeccsl B HACaIbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mnpencTaBlieHWE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHu4yeckre yCTPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, Qororpaduu
MOJIEKYJ OPraHUYECKUX COECTMHEHUM.

OnpiThl 10 1M PYy3UN KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogenb onbita lTepHa.

OnbITHI, JIOKa3bIBAOIIIHE CYyILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aUMOJEUCTBUSL.

Monens, WIUTIOCTpUpYIOIIasl IPUPOAY AaBICHUS ra3a Ha CTEHKH COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHHS HJICaJbHOrO Trasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpPEHMI
00bEMa KOMHATHI, JaBJICHUS U TeMIIEpaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTU MEXY IMapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaMuKU

TepmoanHaMuueckass cucremMa. BHYTpeHHsIE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U crocoObl €€ n3mMeHeHus. KonnuectBo temnoTsl U padora. BHyTpeHHss
SHEPrusi  OJAHOATOMHOTO  HWJEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIUS, U3Iy4YeHHUE. Y IeTbHAsl TEIUIOEMKOCTh BELIECTBA.
KonudecTBo TEmIoThl IpH TeIIonepeaaye.

[Tonstue 00 anuabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
UMHTEepIpeTanus paboThl rasa.

Bropoii 3akon TepmMoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TenmoBele  MamwuHbL.  [IpuHUOMNOBI  ACHCTBUS  TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi 3HEpruv B TEIJIOBbIX MamuHax. KoadduiuueHt mnose3Horo
nericTBusl TerutoBor MamwmHbl. [lukin KapHo u ero xosdduimeHT mosie3Horo
JENUCTBUA. DKOJIOTHYECKHUE MPOOJIEMBI TETUIOPHEPTETUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPHUMEHEHHUE: JBUIaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPruy Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOro BO3MyXa, HarpeBaHue ddupa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUICOACMOHCTPAITHS).

M3MeHeHrne BHYTPEHHEN SHEPruu (TEMIIEpaTyphbl) TEIa IPHU TEIUIONEpeIaye.

OnpIT 1m0 anauabaTHOMY PpACHIMPEHHI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUSI, PEAKTHBHOTO
JBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

N3mepenue yaenpHONU TENII0EMKOCTH.

Tema 3. Aepecammnsvie cocmoanusn eeuwyecmea. Pazoevie nepexoonvl

[TapooOpa3oBanue u KoHjeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS |
OTHOCHUTENIbHAsl BJIIAXKHOCTh BO3Ayxa. HachllleHHbI map. YaelbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrainuueckue u amopdHbie Tesna. AHU30TPOIHNS CBOWMCTB
kpuctamuioB. JKuakue kpucramibl. CoBpeMeHHblE MaTepuaibl. [lnaBrmenue wu
KpUCTayi3amus. Y aeibHas Teriora miasieHus. Cyomumarus.

VYpaBHeHue TerioBoro OaisaHca.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJYyUYEHHUS! COBPEMEHHBIX MaTEpHUaIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HAaChIIIEHHBIX MapOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

CriocoObl U3MEpPEHUS BIAKHOCTH.

HaOnroienrie HarpeBaHus U IUIaBJICHUS] KPUCTAILNIMYECKOTO BEILIECTBA.

JleMOHCTpalnust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenre 0THOCUTEILHON BIIAXKHOCTH BO3AYyXa.

Paznen 4. JiaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa
OneKTpu3aums Tel. OJEKTpUYECKHM 3apsa. J(Ba Buaa dIEKTPUYECKUX
3apsiioB. [IpOBOJMHMKHM, DUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTpUYECKU 3apsijl.
OnekTpudeckoe moje. Hanpspk€HHOCTh  anekTpudeckoro mois.  [IpuHiun



CYyHEpHO3ULIUNA DNEKTPUUYECKUX Tosiell. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
OJISL.

Pabora cun  anektpocratudyeckoro  mosis.  I[lorenuman.  PasHocTh
noTeHUUaNoB. [IpOBOJHUKM UM AUDIEKTPUKU B AJIEKTPOCTATUYECKOM MOJIE.
Jlvpnextpryeckas IpOHULAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIEeKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

TexHuueckue yCTPOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DBJEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIEHCATOpP, KOMUPOBAJIbHBIN allapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICHCTBUS AJIEKTPOMETPA.

B3aumonaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DIIEKTPUUYECKOE TTOJIE 3aPSIKEHHBIX TEIL.

[IpoBOAHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTpOCTaTHYECKas 3alUTa.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH ILIOCKOrO KOHAEHCAaTopa OT IUIOIIAIH
MJIACTUH, PACCTOSHUS MEXIY HUMU U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

N3mepenune 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEeKTpUYECKU TOK. YCIOBUS CYLIECTBOBAaHUS 3JIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon OMa [ yyacTKa Lemu.

DJIEKTPUYECKOE COIMPOTUBIICHHE. Y IEIBHOE COMPOTUBJIECHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGota onektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIeKTPOJIBIXKYINIAasi CHJIa M BHYTPEHHEE COINPOTUBICHUE HCTOYHHMKA TOKA.
3axoH Oma a1 ONHOM (3aMKHYTOM) 3JIeKTpUuecko uenu. KopoTrkoe 3ambIkaHue.

DNIeKTpOHHAasT  MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
COMPOTHUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpUYECKUid TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHas u npuMecHas MIPOBOIUMOCTh
noynpoBoHUKOB. CBoicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPUOOPHL.

DOneKTpuuecKuid TOK B  pacTBOpax M  paciulaBaX  3JIEKTPOJHUTOB.
DNeKTpoauTHYECKas: AUCCOLMALUS. DIEKTPOIH3.



DnekTpuueckuii TOK B Ta3zaxX. CamMOCTOSATENbHBIH M HECaAaMOCTOATEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckue yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HCTOYHUKU TOKA, DJIEKTPOHATrPEBATENIbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTENbHBIC TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN U0/, TAThBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HaMpsHKEHUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA I TTOTIEPEYHOT0 CEUCHHS U MaTepuana.

CMenaHHoe COeIMHEHUE TPOBOHUKOB.

[IpsiMoe wW3MepeHHe dIEKTPOIABIXKYIIEH cuibl. KopoTkoe 3ambIKaHHE
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHErO CONTPOTUBIICHUS.

3aBUCUMOCTH COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

W ckpoBoii pa3psia 1 IpOBOJIUMOCTh BO3yXa.

OIHOCTOPOHHSISI TPOBOJIUMOCTD JTUOIA.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomol

N3ydeHne cMEemaHHOro COeIMHEHNS PE3UCTOPOB.

N3mepenue 3JeKTPOJBUKYILIEH CUIbl UCTOYHMKA TOKAa M €ro BHYTPEHHEIrO
CONPOTHUBJICHUS.

HaGmronenue amexrposusa.

MexnpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 6a30Boro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTe€MaTHKH,
000U, XUMHH, Teorpadru U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIM (HakT, TUmnores3a, (u3nyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOII0JIEHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pemieHue CHUCTEMbl ypaBHEHWH, JuHEHHas (QyHKIHS,
napaboJia, runepOona, ux rpadvkd U CBOWCTBA, TPUTOHOMETpUUECKUE (PYHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJIMHAT, CJI0KECHUE BEKTOPOB.

buonoeus: mexannueckoe NBWKEHHE B XKHBOUW mpupoze, auddysus, ocmoc,
TEMJI000MEH KUBBIX OPraHW3MOB (BHBI TEIIONEPEayH, TEIUIOBOE PAaBHOBECHE),
AIIEKTPUUYECKUE SIBJICHUSI B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsi Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUJIKOCTEH U



ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJUJIOB, JJIEKTPOJUTHYECKAs HUCCOLUALIMS,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE NBIKEHUN C HCIOJIH30BAaHHEM MEXaHH3MOB,
y4€T TpPEeHHS B TEXHUKE, MOJIIUIHUKY, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JIpyTHE€), ABUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOIUIBHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJIy4YeHUsI COBPEMEHHBIX MAaTE€pUalioB, B TOM UHCJIE HAaHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJIEHHE 3JIEKTPOIpPUOOpPOB,
KCEpOKC, CTPYUHBI IPUHTED, AJIEKTPOHArpeBaTEIbHbIE puOOpHI,
AIIEKTPOOCBETUTEIBHBIEC TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Pa3znen 4. DiaekTpoauHaMHUKA

Tema 3. Macnummnoe none. InNeKmpoMazHUmMHAA UHOYKUUA

[loctostHHBIE ~ MarHUTHL.  B3auMMOJENCTBUE  IOCTOSAHHBIX  MAarHWTOB.
MarnutHoe mnone. Bekrop marHuTHOM wuHAYKUMH. [IpuHOMO cynepno3uuuu
MAarHuTHBIX noJyied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHA JUHUNA MAarHUTHOM
MHIYKIWH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOE TION€ TPOBOJHHMKA € TOKOM. KapTuHa JnWHUH WHIYKUWAH
MAarHUTHOT'O TOJIS JJIMHHOTO IPSIMOIO IMPOBOJHHUKA M 3aMKHYTOTO KOJBLIEBOIO
MIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoielicTBue NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ Moaysib U HanpaBiieHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIbI
B OJTHOPOJHOM MarHUTHOM moJjie. Pabota cumsl JlopeHna.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKIMU. [lOTOK BekTOpa MarHUTHON
MHIYKUUAHW. OJIEKTPOABIKYIAS CWIAa HWHAYKUUHW. 3aKOH 3JIEKTPOMArHUTHOU
nnaykuuu dapanes.

BuxpeBoe »3yekTpuyeckoe moJie. IJIEKTPOABMKYIIAs CHJIAa WHIAYKIHH B
MIPOBOJHUKE, JBHKYILEMCS TOCTYNATENbHO B OTHOPOJHOM MarHuTHOM TIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. SIBJ€HHME CAaMOWHIYKIMU. OJEKTPOABWKYIIAs CHJIA
CaMOUHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThI, JJEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKUWW MAarHATHOTO TTOJIS.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHUE ANEKTPOMATrHUTHON UHIYKIIUU.

[IpaBuito Jlenna.

3aBUCUMOCTh JJICKTPOJBHKYIIEH CHUJIBI MHAYKIUU OT CKOPOCTH HU3MEHEHUS
MarHUTHOT'O ITOTOKA.

SIBiieHUE CAaMOMHTYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomeol

N3ydyeHrne MarHuTHOTO MOJISL KATyIIKH C TOKOM.

HccnenoBanne neiiCTBUSA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIIHH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaAZHUMHbIE KOJ1€0AHUA

KonebatenpHass  cucrema.  CBOOOJHBIE  MEXaHWYECKHE  KOJEOaHHUS.
["apmonunyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza KojseOaHUU.
[Ipy>XMHHBIN MasATHUK. MareMaTU4ecKuii MasTHUK. Y PABHEHHE T'apMOHMYECKHX
kosneb6anwmii. [IpeBparenne sHepruu Npu rapMOHUYECKUX KOJICOAHMSIX.

KonebatenbHpiii koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUS B
UJCIbHOM KOJeOaTeIbHOM KOHType. AHAJIOTHUS MEXIy MEXaHHUYEeCKUMHU U
ANEKTPOMarHuTHEIMU KoneOanusimu. ®dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBiieHne 0O 3aTyxaroUUMX KoJieOaHUsX. BBIHYKIE€HHbIE MEXaHUUYECKHE
kosiebanus. Pesonanc. BeiHyX/1€HHbIE 3JI€eKTPOMarHUTHbIE KOJIEOaHuUS.

[lepemennsblii TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JECUCTBYIOIIEE 3HAUEHUE CHUIIBI TOKA U
HaIpsKECHMUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOICHUE DICKTPUICCKOM
DHEPrUr. DKOJOTHYECKHE PUCKH IIPU IPOU3BOACTBE 3JIEeKTpo3Hepruu. KymnbpTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHu4yecknue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, T€HEPATOP NTEPEMEHHOI0 TOKA, JIMHUU JJIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoieOaTenbHON CUCTEMBI (MPYKUHHBIA WU
MaTEeMaTUYECKUNA MASITHHK).



HabGmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOaHUH.

HaGmronenue pe3oHanca.

CBOOOIHBIE 2IIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuiorpaMmbl (3aBUCMMOCTU CUJIBI TOKA U HAMPSXKEHUST OT BPEMEHU) s
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHc mnpu MOCIENOBATEIbHOM COCAMHEHUU PpE3UCTOpa, KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Monenps TUHUM 3J€KTponepeIadHn.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanre 3aBUCUMOCTH MEepUOa MajbIX KOJeOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBanre MEepeMEHHOTO TOKa B LENM W3  TOCJIEI0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOJIHbL

MexaHnueckue BOJHBIL, ycioBUs pacnpoctpanenus. llepuon. CkopocTb
pacmpocTpaHeHuss W JJiMHAa BOJIHBL. [lomepeuHble W TPOJOJILHBIE BOJHBI.
HNuTeppepeHius u nuppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJHBI. Y CIOBUSL U3TYyUYEHUS! SJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B snexkrpomarautHoit BoiHe. CBOICTBa
AJICKTPOMArHUTHBIX BOJIH: OTPaKECHHE, MPEIOMIICHUE, MoJsapu3anus, Audpakius,
untepdepeniusi. CKOpocTh 3MEKTPOMATHUTHBIX BOJIH.

[[Ixkana 3M€KTPOMArHUTHBIX BOJIH. [[puMeHeHUe 3JeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMTBI pagUOCBA3U U TEIEBUICHUS. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBas AMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeNIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U paCIPOCTPAHEHUE MOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobmromeecs Te€10 Kak MCTOYHHK 3BYKa.

HaOmnroienrie oTpakeHust 1 IpesIoMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronienrie CBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJON U
4aCTOTOHN KOJIeOaHMiA.



HccnenoBanue CBOWICTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)keHue,
npesioMyIeHUE, Moaspu3anus, Audpakuus, MHTephepeHIus.

Tema 3. Onmuxka

['eomerpuueckass onrtuka. lIpsMmoiMHENHOE pacnpoOCTpaHEHUE CBETa B
OoHOpOHOM cpene. JIyd cBera. ToUeUHBI HCTOUHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHBI OoTpakeHusi cera. [locTpoeHune mzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenoviieHus. llomHoe BHyTpeHHee oTpaxeHue. IIpenensHbI yrosn MOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro cseta. LIBer.

CobOuparome W pacceuBaromuie JuH3bL. ToHkas smH3a. DoKycHOe
paccTosIHUE W ONTHYECKas cujia TOHKOM nuH3bl. [locTpoenue uzoOpaxeHUil B
coOuparomux M pacceuBaromux jJuH3ax. GopMmysia TOHKOW JIMH3bI. YBEIUYEHHE,
JaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.

BonnoBas onrtuka. WuTepdepenuus cBera. KorepeHTHblE HUCTOYHUKH.
VYcnoBust HaOMIOJEHUS MAKCUMYMOB W MHUHHUMYMOB B HUHTEpP(EpPEHIIMOHHOU
KapTUHE OT JIBYX CHH(Aa3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

Hubpakuus cBera. JudpakuuonHas pemiéTka. YCIoBUE HaOMIOACHUS
INIABHBIX ~MAaKCUMYMOB TP MaJA€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHHuuecKue YCTpONCTBA M MPAKTUYECKOE NPHUMEHEHHE: OYKH, JIyIa,
doToamnmapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OTTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACHpPOCTPAHEHUE, OTPAKEHUE M MNPEIOMIICHHE CBETa.
OnTudeckue mprudopHI.

[TonHOE BHYyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne CBOMCTB U300payKEHHM B JTMH3AX.

Mogaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmronenune natepdepeHinm crera.

Hab6mronenne nudpakimm ceeta.

HaGmronenne nucnepcuu cBera.

[TonyueHne cuekTpa ¢ MOMOUIBIO MPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOMIbI0 AUPPAKIUOHHON PEIETKH.

Habnronenue nonasipuszalny CBETa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol



N3mepenne rnokaszartess npeIOMIIEHHS CTEKIIA.
HccnenoBanne CBOMCTB U300payKEHHM B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeIUAJIBLHOM TEOPHH OTHOCUTEIbHOCTH

['paHnIBl  OPUMEHUMOCTH  KJIAaCCHYECKOM  MexaHuku.  IlocTyiaTel
CHEUHUAIbHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BAaKyyMe€, IPUHIIUI OTHOCUTEJIBHOCTH DUHILITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHU M COKpAIlCHHE
JUIVHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl € SHEPrUEN U UMITYJILCOM PEISATUBUCTCKOW YaCTULIBI. DHEPIruUs
ITOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®ortonsl. ®opmyna [1nanka cBsizu sHEprun GOTOHA C €TO YACTOTON. DHEPTUS
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dbotorddekra. YpapHenue DiiHmTeHa 111 porodrddexra. «KpacHas rpanuna»
dboTorddexra.

JlaBnenne ceera. OnpiTel 1. H. JIeGenera.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHudyeckre yCTpPOMCTBA M NPAKTUUECKOE TMPUMEHEHHUE: (POTOIIEMEHT,
dboToaTUMK, COJIHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®otord(dHeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeTHEro (GoTodddekra.

CBeToanon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO 0 -4acTHIL.
[ImanerapHas Mmogmenbs aroma. lloctynater bopa. W3nydyenue u morsjomieHue
(GOTOHOB TMpU TEpPexoJie aToMa C OJIHOTO YPOBHS DHEPruM Ha Jpyro. Buubl
cnekTpoB. CIEKTp ypOBHEN SHEPIUU aTOMa BOAOPOJA.

BosHoBbIE cBOMicTBA yactull. Bosusl ne bpoiist. KopnycKyisipHO-BOJIHOBOM
JTyaTu3M.

CHOHTaHHOE U BBIHYXKJICHHOE U3JTyUCHHE.

TexHu4yeckre YCTPONCTBA U MPAKTUUYECKOE IPUMEHEHHE: CHEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBIL BOJIHBI Ja3epa.

Habunroaenue JInHeHyaThIX CIEKTPOB U3ITyUYEHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

HaGmroienne mmHe9aToro crekTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JTOKA3BIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma mo  ompeneneHuro  cocraBa
paanoakTuBHOTO uU3iydeHus. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHHUs.
BinsiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eitzenOepra—
NBanenko. 3apsn saapa. MaccoBoe uncio saapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIM U TO3UTPOHHBIN OeTa-pacman. [amma-
U3Jly4yeHue. 3aKOH pPaJuoakTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jlepekt macchl sapa.

Snepusble peakuuu. /lenenue u CUHTE3 AIEp.

Anepusiii peaktop. Tepmosinepusiii cunTe3. [IpoOnembl U NEPCHEKTUBBI
SAJIEPHOU SHEPTETUKU. JKOJIOTUYECKHE ACIIEKTHI IAEPHOU SHEPTETHUKMU.

DneMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

MeTto1b1 HaOIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLL.

®dyHIaMeHTaJIbHbIE B3aUMOAEHCTBUA. EAMHCTBO U3NYECKON KapTUHBI MUPA.

TexHu4yeckue yCTpOHWCTBA U MPAKTUYECKOE IPUMEHEHME: NO3UMETP, KaMepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYMK MOHU3UPYIOIINUX YaCTHLL.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

HccnenoBanne TpEeKOB 4acTHIL (TI0 TOTOBBIM (GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Dtansl pa3BUTHS acTpoHOMUU. [IpukiiagiHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3mHoro nHeba. Co3Be3ausi, sipKkue 3BE3NBI, IUIAHETHI, UX BHINMOC
NIBHOKEHHUE.

ComnHeuHas cucTema.

Conune. ComHeuyHass akTUBHOCThb. McTtounuk sHeprum CoyHIIA W 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEpPUCTUKHU. JluarpamMma «CHEKTpadbHbIA Kjiacc —
CBETHUMOCTB». 3BE31bI IJIABHOM IIOCJIENOBATEIILHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTBY» JJIsI 3BE3]l TJIABHOM IOCJIEIOBATEIILHOCTH. BHYTpeHHee CTpoeHHE



3B€31. COBpEMEHHBIE NPEICTABICHUS O MPOUCXOXKACHUM U 3Boatounu CosHIa U
3BE3/. DTalbl )KU3HU 3BE3]I.

Mneunsiii I[lyte — nHama [Nanaktuka. Ilonoxxenne n nBuxenue CosHua B
["amaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. YEpHBIE NBIPHI B sApax
TaJaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ia. Pazoeranue ramakTuk.
Teopus bonpiioro B3peiBa. PemukTOBOE M3IyUYEeHHUE.

Macmrabnas crpyktypa Beenennoil. Metaranaktuka.

Hepeménnbie npo0iemMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

Habmronenuss HeBOOPYKEHHBIM TJ1a30M C UCHOJIb30BAaHUEM KOMIBbIOTEPHBIX
IPUIIOKEHUN J1JIs1 OTIpeIeNICHUS TI0JI0KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEeBEpHOro MoJyIIapus U IpKUe 3BE31bI.

Hab6mronenus B Teneckon JlyHsl, mnanet, Mueunoro Ilyru.

O6o0maroiee NOBTOPEeHUE

Ponp ¢u3uku u acTpOHOMHHM B SKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJILHOM U ATHYECKOM cepax NesTeIbHOCTH YelIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAyYHOH KapTHHE MHpPA, POJIb (PU3HUECKOU TEOPUHU
B (OpPMHpPOBAaHMM NPEACTABICHUA O (PHU3NYECKON KapTHHE MHpaA, MECTO
¢u3nyeckoil KapTUHBI MHpa B 00ILEM Psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPENCTABICHUN O IPUPOJIE.

MexknpeaMeTHbie CBA3U

N3yuenue kypca ¢usnku 0a30Boro ypoBHd B 11 kiacce ocyliecTBIsieTcs C
Y4ETOM COZAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMM MaTeMaTHKH,
OunoJ0THN, XUMHH, Teorpadru U TEXHOJIOTHH.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbIH (akT, runore3a, (umyeckas BEIMYMHA, 3aKOH,
TeopHsl, HaOIMIOEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuka: pelIeHHE CUCTEMBbl YPAaBHEHUH, TPUTOHOMETPHUYECKHUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPhl U MX NPOEKLUHMH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOHBIE BJEMEHTApHBIX (DYHKIMI, NPU3HAKK MOJ00US TPEYroJbHUKOB,
onpeieNieHue IONaau TUIOCKUX GUryp u oobEmMa Ter.

buonocusa: »>nekTpuyeckue SBICHHS B JKMBOW MPUPOJE, KOJIEOATEIbHBIC
JIBUKCHUS B KUBOM MPUPOJE, ONITUUYECKUE SABJICHUSA B KMBOW MPUPOJIE, NCUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJl, KPUCTAJUINYECKasl CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMUS KPHUCTAJUIMYECKOM PpEHIETKH, CHEKTPaJbHBIN
aHaJIN3.



l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKH MATHHTHBIX DY/,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJCKA3aHUE 3EMJIICTPSICCHUIA.

Texnonocusa: IJHWHUUA DIIEKTPOIEpENAd, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKUHOHHAs II€Yb, pajap, PaguoONpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIMOHHBIN amnmapar, BOJIOKOHHAS OITHKA,
coJtHeYHas 6arapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA NPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHUA

OcBoenne yueOHoOro mpenMera «®Pusmka» Ha YPOBHE CpEIHEro OOIIEeTo
oOpa3zoBanus (0a30BbIii YPOBEHB) JOJIKHO OOECIEUUTh JOCTHUKEHUE CIETYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE pe3yJbTAaThl OCBOCHUSI yUeOHOTro npeamMera «Du3nKka» T0KHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOy4YaroOlUXCs PYKOBOJCTBOBATHCS
chOpMUPOBAHHOKW BHYTPECHHEH TMO3UIIMECH JHWYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  yOCXICHHH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMbITAa U OMNbITA JEITEILHOCTH B MPOLIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUHN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMK 00YYaIOIIEerocss Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPAJULIHUOHHBIX  OOIIECYETOBEYECKUX T'YMAaHUCTUUECKUX U
JIEMOKPAaTHYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEpPECAX T'PaXIAHCKOIrO
oO11ecTBa, y4acTBOBaTh B CAaMOYIIPABIICHUH B 00pa30BaTeIbHON OpPraHU3aIINH;

YMEHUE B3aUMOJEHCTBOBATH C COMAIIbHBIMA HHCTUTYTaMU B COOTBETCTBUM C
X QYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU 1€ TEHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

chOpMHUPOBAHHOCTh POCCHICKOU rpa)XJaHCKOMU VUJICHTUYHOCTH,
MaTpUOTU3MA,;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STHUECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIIMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
puUCyIero (Gu3ndeckoi HayKe;



5) TPy10BOT0 BOCTIMTAHUSI:

UHTEpPEC K pa3InyHbIM cepaM NpodecCHOHAIBHON AESTENbHOCTH, B TOM
YuClie CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oyayuieit npodeccuu u peaan30BbIBATh COOCTBEHHBIC KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrNYecKOro BOCTIMTAHUS

c(OpPMHUPOBAHHOCTh 3KOJIOTMYECKOW KYyJIbTYPhl, OCO3HAaHUE TJI00aIbHOTO
XapakKTepa 3KOJOTMYECKHUX MPoOiIeMm;

IJTAHUPOBAHUE U OCYIIECTBJIICHUE JECUCTBUN B OKPYKAIOIIEH CpeJie HA OCHOBE
3HaHMA LEJIed YCTOMYMBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHre OIbITa JEATEIBHOCTH SKOJIOTUYECKOM HaIPAaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (QU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTH B IPOLECCE
u3ydeHus:  (QU3UKM ~ OCYLIECTBJISATH  NPOEKTHYH) M HCCIEAOBATENIbCKYIO
NEATEIIbHOCTh MHANBUIYAJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHBbIE yYeOHbIe 1eHCTBUS
ba3oBble JJornyeckue 1ecTBUA:
CaMOCTOSITETLHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpooOsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LENN ACATEIBHOCTH, 33JaBaTh IApAMETPbl U KPUTEPUHU HX
JIOCTHKECHUS,
BBISBIISATH  3aKOHOMEPHOCTM W TPOTHUBOPEUMSI B  pacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBbl C YYETOM aHAIN3a HUMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
L[EJIAM, OIIEHUBATh PUCKH MOCJIEACTBUHN AEATEIbHOCTH;
KOOPJAVUHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBUAX  peajibHOIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIILJICHUE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.
Ba3oBble ncciaenoBaresibCKue 1eiicTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOYEBBIMU MOHATHUSMH M METOAAMHU
buznyecKkoil HayKu;



BJIa/IETh HaBbIKaMH y4eOHO-HMCCIIEI0BATENbCKOW U MPOEKTHON JESTebHOCTH
B 00yiacT (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IMOUCKY
METOJIOB peuleHusl 3ajay (U3UUYECKOTO COJAEpkKaHUS, MPUMEHEHUIO Pa3IMYHBIX
METO/I0B [T03HAHMS;

BJIAJECTh BHJIAMH JESATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIIpeTalliy, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3iMYHBIX Y4eOHBIX
CUTYaIHUsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAUTh APTYMEHTHl [Js JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJE pEIICHUs 3aJaydl  pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00Opa30BaTEIbHOMU
JeSITeIbHOCTH, B TOM YHUCJIE IPU U3YYEHUH (PU3HUKY;

JTaBaTh OIICHKY HOBBIM CUTYAIUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

yMETh MEPEHOCUTh 3HaHUsA N0 (U3UKE B TNPAKTUUYECKYIO 001acTb
KU3HENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OpPUTrHHAIbHBIE TOAXO0IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMTyCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMU MOJYyYE€HUS HMH(pOpMauu (U3HUECKOTO COAEpPKaHUSA U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOWCK, aHaJH3,
CUCTEMAaTU3aLMI0 M WHTEPIpEeTalni0 MHPOPMAlUU pPa3IMYHBIX BHUJIOB U (popm
IPECTaBICHNUS;

OLICHMBATh JIOCTOBEPHOCTh HH(POPMALIUH;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTH B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aI[MOHHBIX
3a71a4 ¢ COOMIOJICHHEM TpeOOBaHUN SPrOHOMHMKH, TEXHUKH O€30MacCHOCTH,
TUTUEHBI, pPEecypcocOepeXeHHsl, TPABOBBIX W  ATUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacCHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOrO COAEpX aHUS B PA3IMYHBIX (QopMarax c
y4€TOM Ha3zHAYeHUS MH(POPMAIMH U LEIEBON ayAUTOPUHU, BHIOHPAs ONTUMAIIbHYIO
(dbopMy npeacTaBIeHUS U BU3yalU3allUu.

KoMMmyHuKaTHBHbIE YHUBepPcaJbHbIEe YueOHbIe 1elicTBUA:
OCYHIICCTBJISTh OOIIEHHE Ha Ypokax (UMK W BO BHE-YPOUHOU
NEeSATETHHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIUKTHBIX CHUTyallud M CMST4Yath
KOH()JIMKTHI;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHUSI C HCMIOJb30BAHUEM
S3IKOBBIX CPEJICTB;

MOHUMATh M HCHOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYAIbHOU
paboTHI;

BBIOMpATh TEMATUKy M METOJbI COBMECTHBIX NEHUCTBUMA C Y4E€TOM OOLIUX
WHTEPECOB U BO3MOKHOCTEH KaXKJI0T0 UjieHa KOJIJIEKTUBA;

NPUHUMATh IEJM  COBMECTHOM  JESATENbHOCTHU, OpPraHU30BbIBATH U
KOOPJMHUPOBATh JEUCTBUA II0 €€ JIOCTHUKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacmpenensiaTh poiau ¢ Y4€TOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yiabTaThl
COBMECTHOM pabOThI;

OIICHUBAaTh Kaue€CTBO CBOETrO BKJAJa W KaXJOr0 yYacTHUKA KOMaH]bI B
o0l pe3yJsbTaT no pa3pabOTaAHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HAEU C TMO3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTpPAaTErHYeCKOe TIOBEICHUE B Pa3IUYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryisiTuBHBIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITETILHO OCYLIECTBJISATh MO3HABATENIbHYIO JESITEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PELICHHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TJIaH BBIMOJTHEHUS MPAKTUYECKON paboThl C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEANOYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactuMpsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEITOUYTCHHI;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTUpoOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JSPYIUIMA B 00IacTH
(bU3HKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLIMOHAJIbHbIA HHTEJJICKT:

JIaBaTh OLICHKY HOBBIM CHUTYaIllUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BIAJCTh HABBIKAMHM  TIO3HABATENBHON  pedyieKcuM  KaK  OCO3HAHUS
COBEpILIAEMBIX JCHCTBUA M MBICIUTEIBHBIX MPOILECCOB, HUX pE3yJIbTaTOB U
OCHOBaHUI;



UCIIOJIb30BaTh MPUEMBI peIIeKCUU IS OLIEHKU CUTYalluH, BEIOOpa BEPHOTO
pEIICHUS;

YMETh OIICHUBATh PHUCKH W CBOCBPEMEHHO IPWHUMATH PEIIEHUS IO HX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTUX TMPH aHAIW3Ee pe3yIbTaTOB
NEeSITEHHOCTH;

NPUHUMATH CeOsl, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHTBI JPYTHX TIPH aHAIM3E pe3yIbTaTOB
e TENHHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce HOCTHKEHHS JIMYHOCTHBIX PE3yJbTATOB OCBOCHHS IPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOyYarolIuxcs
COBEPIIIEHCTBYETCS OMOITMOHAIILHBIN HWHTEJUICKT, TIPEAMOJIar afo I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHH€, BUICTh HAIPaBICHUS PA3BUTHS COOCTBEHHOW IMOIIMOHAIBLHOU Chepsl,
ObITh YBEPEHHBIM B ce0€;

caMOperyJIMPOBaHUs, BKIIOUYAIOIIETO CAaMOKOHTPOJIb, yYMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTH aJanTHUPOBAaThCA K
AMOIMOHAIIEHBIM U3MEHEHUSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO TSN U
yCrlexy, ONTHMH3M, WHUIMATHUBHOCTH, YMCHHE ICHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

OMIATUH, BKIIOYAIONIEH CTIOCOOHOCTh MMOHUMATh YMOIIMOHATBLHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COIIMAJIbHBIX HaBBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMHU, 3a00TUTHCS, TIPOSBIATE MHTEPEC M pa3pemiaTh KOHMOIUKTHI.

MNPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kjacce mnpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YJArOIITUXCSI YMCHUMN

JEMOHCTPHUPOBATh Ha IMpUMEpax Pojb M MECTO (U3MKU B (POPMHUPOBAHUHU
COBPEMCHHOW HAYYHOW KApTUHBI MHUpa, B Pa3BUTHU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B MPAKTUYECKON JEATEIBHOCTH JIOJIEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUYECKUX MOJIENei:
MaTepHalibHasl TOUKa, MHEpIUaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPOE TEIIO,
UJICATBHBIN Ta3, MOJICTH CTPOCHHSI Ta30B, XKUIAKOCTEH W TBEPIBIX TEIN, TOYCUHBIN
AIIEKTPUUYECKUH 3apsij MPU pelIeHn: (PU3NIECKUX 3a7ad;



pacrio3HaBaTh (U3MYCCKHUE SBJICHUS (IMPOIECCH) U OOBACHATh MX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBU)KEHUE, CBOOOJHOE TMAaJICHUE TeJ, JIBUKEHUE MO OKPYKHOCTH, HWHEpLUS,
B3aumojiericTBue Tei, nuddys3us, OpOyHOBCKOE NBIKEHHE, CTPOCHUE KUIKOCTEH
1 TBEPJBIX TEJ, M3MEHEHUE 00hEMA TeJl IIPH HarpeBaHUM (OXJIAXKICHUHN ), TSINIOBOE
paBHOBECHE, HUCHApEHHUE, KOHJCHCALMs, IJIaBJICHUE, KPUCTAILIU3ALMSA, KUIICHUE,
BJIQYKHOCTbh BO3/IyXa, MOBBIIICHUE JIABJICHUS ra3a IMPU €ro HarpeBaHUM B 3aKPHITOM
cCoCyJlle, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHUSI Ta3a B  HM30IpoIleccax,
AJIEKTPU3AIUSA TEJI, B3AMMOJEHCTBUE 3aPsJIOB;

OMHUCHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJB3Ys (U3UYECKHE BEIWYWHBI:
KOOpJIMHATa, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJla, KUHEeTUYecKasi SHEprusi, MOTEHIUAIbHAS AHEPIrusi, MeXaHudecKas
paboTa, MeXaHMYECKass MOIINHOCTh;, NPH ONHCAHUW MPABWIBHO TPAKTOBATH
(U3UYCCKHI CMBICT HCIOJB3yEMbIX BEIMYHMH, MX OOO3HAYCHHS W EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIMUHUHY C JAPYTUMU
BEJIMYMHAMM;

OMUCHIBATh H3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIJIOBBIC SIBJICHUS,
UCTIONB3ys (U3MYECKUE BEJIMYMHBL: JaBJICHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAsh PHEPIrusl XaOTUUECKOTO JBWKEHHS MOJICKYJ, CPeIHEKBaApaTHIHAs
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, pabora rasa,
KOd(PUIIMEHT TMOJIe3HOTO JACHCTBUSI TEIUIOBOTO JBUTATENs; NPU ONKHCAaHUU
NpPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICI HCMOJIB3YyEMbIX BEJIMYUH, HUX
0o003Ha4YCHUST W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMU BEJIIMUUHAM;

OMUCHIBATh U3YUYEHHBIC DJICKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUIECKUE
SBJICHUS (TIPOLIECCHI), UCTIONIB3Ysl (PU3UUYECKUE BEITMYMHBI: dJIEKTPUUCCKUN 3apsi,
AIIEKTPUYECKOE MOJIe, HAMPSKEHHOCTH TMOJIS, TOTEHIMAN, PA3HOCTh MOTEHIUAJIOB,;
Py ONHWCAHWHM TIPABWIBHO TPAKTOBATh (PU3UYECKHA CMBICI HCIIOIH3yEMBIX
BEJIMYMH, UX O00O3HAYEHUS W EIWHUIIBI, YKa3biBaTh (DOPMYJIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHAJIM3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIOIL3YS (PU3NUECKUE
3aKOHBI U MPUHIMIBL: 3aKOH BcemupHoro tsarotenus, |, |1 u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHUsS MEXaHMYECKON SHEpPruu, 3aKOH COXPAHEHUS MMITYJbCa,
MPUHIUIT CYNEPHO3UIIMUA CHUJI, TPUHIUMII PABHOINPABUS HHEPIHUAIBHBIX CHCTEM
OTCu€Ta, MOJEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHS BEIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CPeAHEN KMHETUYECKOW PHEPTrUU TEIUIOBOTO JIBMXKEHUSI MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypoM, MEepBhI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHECHUS
AJEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pa3iauyarh CJIOBECHYIO



GbOpMyIMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE W YCIIOBUA (TPaHMUIIbI,
00J1aCTH) IPUMEHUMOCTH;

OOBSCHSTh OCHOBHBIC MPUHIUIBI JCHCTBUS MalllUH, NOpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3auvarTh yCJIOBHS WX OE30MMACHOTO WCITOJIB30BAHUS B
MMOBCEIHEBHOM KM3HH;

BBITIOJIHATDh JKCIIEPUMEHTHI IO HCCJICNOBAHUIO (DU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmynupoBarh TpobiieMy/3aady M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIIOKEHHOr0 00OpYyIOBaHUsS, MPOBOJIUTH ONBIT H
GbopMyIpPOBATH BHIBOJIBI;

OCYUIIECTBIISAThH NMPAMbIE U KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUYUH, TIPU
TOM BBIOMpPATh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M HMCMHOJb30BaTh H3BECTHHIE
METObI OLIEHKH MTOTPEMIHOCTEN U3MEPEHNU;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (U3UYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM IMPSIMBIX M3MEPEHUH, MPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
buKkcHpoBaTh PE3yNbTAThl MOJIYYECHHOM 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BU/JIE TaOJIUI U TpapUKOB, A€NaTh BEIBOBI IO pe3ybTaTaM UCCIIEeI0BaHMUS;

coOJro1aTh MpaBmia 0€30MacHOro TpyJa MpU MPOBEJACHUU UCCIEIOBAHUM B
pamMKax ydeOHOTro »HKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBAaTENbCKOM W MPOEKTHOU
JESATENHPHOCTH C HMCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
o0opy1I0BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOM MOJIENbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIu3a YCIOBUS 3a4a4u
BEIOWpATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEeoOXoauMble NIt €€ pEeIlIeHUs, MPOBOJAUTh PacUYEThl M OIICHUBATH PEaTbHOCTh
MOJIYYEeHHOTO 3HAYCHUS (PU3HUECKOM BEIUYUHBI,

peniaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPAUBATh JJOTUUECKU HEPOTUBOPECUUBYIO
LENOYKY pPACCYXIACHUH C OMOpOl Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bU3UYCCKHE SIBICHNUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4yeOHBIX  3a7ady  COBPEMEHHBIC
WH(pOpPMAIIMOHHBIE TEXHOJIOTHH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TPEICTaBIICHU YYEOHOW M HAay4YHO-TOMYJIPHON MH(POPMALIMH, MOTYYEHHON M3
Pa3IUYHBIX UICTOYHUKOB, KPUTHYECKU aHAJIU3UPOBATH MOTydyaeMyr0 HH()OpMaIIHIo;

MPUBOJINUTH MPUMEPHI BKIIAJAa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBIACHEHHE TMPOIECCOB OKPYKAIOIMIETO MHUPA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM KU3HU
Ul o0ecredeHus: 0€30MacCHOCTH MPU OOpaIeHUU ¢ TPUOOpaMU U TEXHUYESCKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOEHUS HOPM JKOJOTHYECKOTO
MOBECHUS B OKPY>KaIoILel Cpejie;

paboTaTh B Tpynme C BHIMIOJHEHUEM pa3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYMIBI, PAIMOHAIBHO paCHpenemsTh OOS3aHHOCTH U
MJIAHUPOBATH JICSITEIBHOCTh B HECTAHJAPTHBIX CUTYalMSIX, aJ€KBATHO OIIEHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pAaCCMaTPUBAEMOM TTPOOIEMBI.

K xoniy oOyuenus B 11 kiacce mnpeameTHbIe pPe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPa)kaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMECHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax poiab U MecTo (Pu3uku B (HOpMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B Pa3BUTUHA COBPEMEHHOW TEXHUKUA U
TEXHOJIOTU, B TMPAKTUYECKOW AESATENBHOCTU JIOJEH, IEJIOCTHOCTh U €IUHCTBO
(bu3HUecKoil KapTUHBI MUPA;

YYUTBHIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (U3UYECKUX MOJCICH:
TOYECUHBIN AIEKTPUUECKUN 3apsil, JIyd CBETa, TOUCUHBIN UCTOUYHUK CBETA, si/epHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO s/ipa IMPHU pPEHIeHUU (PU3NYECKHUX
3a/1ay;

pacro3HaBath (U3MYECKUE SIBJICHUS (MPOLECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB DJICKTPOJIMHAMUKHN U KBAHTOBOW (DU3UKU: IIEKTpUUECKAs MTPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MarHuTOB, DJICKTPOMAarHUTHasE WHAYKIUSA, JEHUCTBUE MArHUTHOIO TOJA Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsijl, AJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPACIpPOCTPAHEHHE CBETa, OTpa)XKe€HUe, MpeToMIICHUE,
untepdepennus, audpakius W OOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dboToanekTpudeckuii 3pdekT (porodrddekT), cBeTOBOE NaBIeHUE, BOSHUKHOBCHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMHUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUYECKHE, MArHUTHBIC,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  Pa3UYHBIX  Cped) U
AJIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), HMCTONB3YS (HU3UYECKUE BEIMYMHBIL:
AIEKTPUYECKUI 3apsij, CHJIa TOKA, DJIEKTPUUYECKOE HANPSHKEHUE, JICKTPUUYECKOE
COTNPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOJBIKYIAs CHUJia, padoTa TOKa,
WHIYKIUST MAarHUTHOTO TMoJs, cwia Awmmepa, cuna JlopeHiia, WHIYKTUBHOCTb
KATYIIKW, SHEPrus JJIEKTPUYECKOr0 U MArHUTHOrO TMOJEeH, MEepuojJ; M 4YacroTa
KojeOaHnii B KoJieOATETPHOM KOHTYpE, 3apsii W CHja TOKa B MPOIECcCe
TAPMOHUYECKUX DJIEKTPOMArHUTHBIX KOJeOaHWil, (POKYCHOE pacCTOSTHUE U
ONTHYECKasl CHUJIa JIMH3bI, MPH OIMUCAHUHU MPABUILHO TPAKTOBATH (HU3NUECKUI
CMBICI MCIOJIb3YEMbIX BEJIWYMH, HMX OOO3HAYCHHUS U E€JUHUIIbI, YKa3bIBaTh
bopMysIBI, CBS3BIBAIONIUE JaHHYIO (DU3UYECKYI0 BEIUYHHY C JPYyTHUMH
BEJINYMHAMU;



ONMCHIBATh HW3YYECHHBIC KBAHTOBBIC SIBJICHHUS W MPOLECCHI, HCIOIb3YS
bu3nyuecKkrue BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI H
4acToTa CBETa, SHEPTrUsi U UMMYJIbC (POTOHA, MEPUO/] MOJypacnaga, SHEPrus CBI3U
ATOMHBIX Si7Iep, TPU ONMUCAHWUU TMPABUILHO TPAKTOBATh (U3UYECKUH CMBICIT
WCIIOJIb3yEMbIX BEJIMYWH, WX OOO3HAYEHUS W CIWHUIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (U3MUECKYI0 BEIWYUHY C JPYTMMH BeITUYMHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUHHBL;

aHAJIM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIONb3ys (puznueckue
3aKOHBI M MPUHLMNBL: 3aKOH OMa, 3aKOHBI MOCIIEI0BATEIBHOTO U MapalIeIbHOTO
COCOUHEHUSI IPOBOJHUKOB, 3aKOH Jlxoyns—JleHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETa, ypaBHeHUE DiHIITeHHa mis pororddekra,
3aKOH COXPAHEHHUSI DHEPrUH, 3aKOH COXPAHCHUS HMMITYyJbCa, 3aKOH COXPaHEHUA
ANEKTPUYECKOrO 3apsiia, 3aKOH COXPAaHEHWs MAacCOBOTO 4YMCIa, MOCTyJarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaa, Mpy 3TOM pas3indaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHE U YCJIOBHS (TpaHUIBI, 00JACTH)
MIPUMEHUMOCTH;

ONpPEAENATh HAMPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO IOJIA TPOBOJHUKA
C TOKOM, cuiibl AMmriepa u cuibl JIopeHna;

CTPOUTh M OIKCHIBATh H300pa)KEHHUE, CO3/1aBAEMOE ILIOCKHM 3€pKaJIoM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCIIEA0OBaHUI0 (DU3WUECKUX SBJICHUU W
MPOLIECCOB C HCHOJIb30BAHUEM IMPAMBIX M KOCBEHHBIX HM3MEPEHUW: MPU STOM
dbopmyimpoBarh TpobieMy/3agady H THIOTE3y Yy4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
bopMyIMpPOBATH BHIBOIHI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (DU3NUECKUX BEIUYMH, TPU
TOM BBIOMpPaTh ONTUMAJbHBIA CIIOCOO M3MEPEHHUS U HUCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBAaTh 3aBUCUMOCTH (PU3MUYECKUX BEIWYMH C HCIOJIb30BAHUEM
NpSIMBIX U3MEPEHUM: TMPU DTOM KOHCTPYHUPOBATh YCTaHOBKY, (HUKCHUPOBATH
pEe3yAbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BHJE TAOIHI] U
rpadMKoOB, JIeJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOroaTh mpaBmia 0e30MacHOTO TpyJa MPHU MPOBEACHUHN MCCIEAOBAHHUN B
paMKax y4eOHOro OKCIEepUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOW W IMPOECKTHOM
JEATEIbHOCTU C UCIOJIb30BAaHUEM HM3MEPUTEIBbHBIX YCTPOUCTB U J1A0OPATOPHOTO
000py10BaHUS;

pemiath pacy€THBIC 3aJadd C SBHO 3aJaHHOW (PU3MYECKOW MOJEINbIO,
UCTOJIb3Ysl (PM3MUECKUE 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHAJIN3a YCIOBHS 3a/1a4u



BBIOWpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIHI,
HEOOXOJUMBbIE JUIsl €€ pellleHus, MPOBOAUTh PACUETHI U OLIEHUBATh PEAIbHOCTD
NOJIYYEeHHOT0 3HAaYeHUs (PU3HUECKON BEJIMYUHBI;

pelIaTh KaYeCTBEHHBIE 33/1a4y: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LENOYKY PACCYXIEHUI C ONOpPOM HAa H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3uYCeCKHe SIBICHNUS,

UCIOJb30BaTh  MpPU  pPELIEHUH  ydyeOHBIX  3aJad  COBPEMEHHBIE
UH(OPMAIIMOHHbIE TEXHOJIOTHH JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
Y IPEICTaBIICHU YYEOHOW W HAy4YHO-TOMYJIIPHON MH(POPMALIMH, MTOJTYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIyYaeMyI0 HH(OPMALIUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUUECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX O€30MACHOTO HCIOIb30BaHUs B MOBCEAHEBHON
KU3HU;

IPUBOJNUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO0 MHpa, B Pa3BUTHE
TE€XHUKHU U TEXHOJIOTHUl;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
JUIsl o0ecriedeHus: 0e30NaCHOCTH MpPU OOpalIEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JIJIsl COXPAHEHUS 3J0POBbA M COOJIOJEHUS HOPM 3KOJIOTHYECKOI0
MOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIbHBIX pOJIEH,
IUTAaHUPOBATh pabOTy TPYyNIbl, PAUMOHAIBHO pacHpelnessTh OO0S3aHHOCTH U
IUTAHUPOBAThH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUAX, aJl€KBaTHO OLIEHUBATh
BKJIaJ] K&KJIOTO U3 YYACTHUKOB I'PYIIIIBI B PEILICHUE paccCMaTPUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Koan4yecTBo 4acoB

HanmeHnoBaHue pa3/ie/ioB U TeM
NporpamMMel

Ne i/
Bcero

Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

1.1 ®u3nKa 1 METOJIbl HAYYHOT'O TO3HAHUS 1
Htoro mo pasneny 1
Pazgen 2. MEXAHUKA

2.1 Kunemartuka 5

2.2 Junamuka 7

2.3 3aKOHBI COXpaHEHHsS B MEXaHUKE 7
Utoro mo pazneny 19

Pasnea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM

3.1 9
TEOPHUH

3.2 OCHOBBI TEPMOIMHAMUKH 10

33 ArperatHble COCTOSIHUS BEIIECTBA. 5

@da30BbIE IEPEXOABI

KoHTpoJbHbIe
padoThl

IIpakTH4eckue
padoThbI

DJIEeKTPOHHBIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72



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

Uroro no pazgeny

Pazgen 4. JIEKTPOJANHAMMUKA
4.1 OneKTpocTaTHKa

[TocTosHHBIM 351eKTpUYECKUil TOK. TOKH B
pa3IMYHBIX cpeaax

4.2

Uroro no pazgeny
PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

24

10

12

22

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

11 KUIACC

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

Ne i/

Pazpea 1. JIEKTPOJAUHAMUKA

11 MarnuTHO€ 1moJje. IJIeKTpOMarHuTHast
' UHIYKIHS

Uroro no pazaeny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

Mexanndeckue u SJICKTPOMArHuTHBIC

2.1
Koe0anus
29 MexaHH4YeCKHe U 3JICKTPOMArHUTHBIC
' BOJIHBI
2.3 Orrruka

Uroro no pazgeny

KoanuyecTBO 4acoB

Bcero
padoThbI

11 1

11

10

24

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIENUAIBHON TEOPUH
OTHOCUTEIILHOCTH

3.1
Uroro no pazgeny
Pasznen 4. KBAHTOBASA ®U3UKA

4.1 DJ1eMEHTHI KBAHTOBOU OITTUKHA

4.2 Ctpoenue aToma

4 1

KoHTpoJbHbIe

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bbu6moreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [JOK



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

4.3 ATOMHOE SApO 5

Hroro no pazneny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU
5.1 DeMeHTBl aCTPOHOMUU U aCTPOPHU3UKU 7

Hroro no pasneny 7

Paznea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O06o0maroriee MTOBTOPCHHE 4
Hrtoro no pazneny 4
PesepBHOE Bpems 3

OBILEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c



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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Tema ypoka

®usuka — HayKa O IpUPO/IE.
HaquLIe MCTOABI ITIO3HAHUA
OKPY’KaIOILIEro MUpa

MexaHnueckoe IBUKEHUE.
OTHOCHUTENBHOCTD MEXAHUYECKOTO
nemxenusd. [lepemenienue, CKOpOCTb,
YCKOpEeHue

PaBHOMeEpHOE MIPsSMOJIMHEITHOE
JBUKCHHE

PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE
JBUKECHHE

CBoOosiHOE MajieHue. Y CKOpeHue
CBOOOJHOIO NaJACHUS

KpuBosnHeliHOE IBUKEHHE.
JIBr>KeHHE MaTepuaabHON TOYKHU 10
OKPY>KHOCTH

[TpuHimn otHOCUTEBRHOCTH [ anuies.

WNuepunanpHble CUCTEMBI OTCYETA.
IlepBblii 3ak0H HproTOHA

Macca tena. Cuna. [Ipunuun
Cyneprno3uimu cuil. Bropoit 3akoH

KoanuyecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

07.09.2023

08.09.2023

14.09.2023

15.09.2023

21.09.2023

22.09.2023

28.09.2023

29.09.2023

DJIEeKTPOHHBIE
uupposeie
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c32e2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3508

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3620

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c372e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc

bubmuoreka [JOK
https://m.edsoo.ru/ffOc3ada

bu6mmorekxa [JOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

10

11

12

13

14

15

16

17

HproToHa 111 MaTepuaibHOM TOUKHU

Tperuii 3akoH HproTOHA 1115
MaTepHaIbHBIX TOUEK

3aKoH BCEMHUPHOrO TsaroteHus. Cuina
Tskectu. [lepBas kocMuueckas
CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koapdunuent rpenus.
Cua conpOTHBIICHUS TP TBUKCHUT
TeJa B )KUIAKOCTHU HMITH Ta3e

Konrtponsnas padora Nel no treme
"Kunemaruka."

[ToctynarenbHOE U BpamaTeabHOE
JBIDKEHHUE a0COJIFOTHO TBEPJIOTO Tea.
MowmenTt cunbl. IInedo cunel. YciaoBus
paBHOBECHSI TBEPAOTO TEA

HNmMnynec MaTepuanbHOM TOUKH,
CHUCTEMBI MaTEPHAIIbHBIX TOYEK.
Nmnynbe cuibl. 3aKOH COXpaHEHUS
UMIyJibca. PeakTuBHOE NBUKEHME

PaboTa 1 MOIIHOCTE CHJIBI.
Kunernueckas sneprus
MaTepHalbHON ToukH. Teopema 00
U3MEHCHUU KHHETUYCCKOW SHEPTUHU

[ToreHnmanbHas 3HEprusl.
[ToTeHmanpHast SHEPTUS YIPYTO
neOpMUPOBAHHO MPYKUHBI.

05.10.2023

06.10.2023

12.10.2023

13.10.2023

19.10.2023

20.10.2023

26.10.2023

27.10.2023

09.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3el18

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c41a6

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

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c4502

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



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

19

20

21

22

23

24

[ToTenmanpHast YHEPTUS Tea BOIH3U
MOBEPXHOCTH 3eMITH

IloTeHnManbHBIC ¥ HEIOTCHIINAIBHBIC
cuibl. CBs3b pabOTHI
HENOTCHIUAJIBHBIX CHJI ¢ U3MEHECHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHHS] MEXaHUYECKON
SHEPIrUuu

JlaGopaTtopnast pabota
«HccnenoBanue cBsizu pabOTHI CHITBI C
M3MEHEHHUEM MEXaHWYECKOU SHEPTuu
TeJa Ha IPUMEpPE PaCTHKEHUS
PE3UHOBOTO KIyTa»

KonTponbHas paboTa o teme
«/lnHaMuka. 3aKOHBI COXpaHEHUS B
MEXaHHKEe»

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TeOpHH. bpoyHOBCKOE
neuxenue. Audpdysus

XapakTep JBUKEHUS U
B3aMMO/ICHCTBUS YaCTHUL BEILIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
1 TBEPJBIX TET

Macca monekyi. KonnuectBo
Bemectra. [locTostHHas ABoraapo
TemnoBoe paBHOBecue. TemnepaTypa
u e€ n3Mmepenue. lllkana remmeparyp
Lenbcus

10.11.2023

16.11.2023

17.11.2023

23.11.2023

24.11.2023

30.11.2023

01.12.2023

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?



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

25

26

27

28

29

30

31

32

33

34

HUneanpueiii raz B MKT. OcHOBHOE
ypaBuenue MKT

AOcoioTHas TeMIiepaTypa Kak Mmepa
CpEeIHEN KHHETUYECKON DHEPTUH
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knanelipona

3akoH /lanbToHa. ["a30BBIC 3aKOHBI

I/I30Hpouecc51 B UACAJIBHOM Ia3€¢ u ux
rpa(bﬂqecxoe MMpEACTABJICHUC

KonTponsnas pabora Ne2 o teme
"MonexynsipHas gusnuka'

BryTtpeHnHss dHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
croco6bl e€ n3meHenust. Konmuectso
TEIUIOTHI U paboTa. BHyTpeHHss
JHEPIrusl OJHOATOMHOTO HJEAIIBHOTO
rasa

Bunae! Termonepenaun

VY aenpHas TEINIOEMKOCTD BEIISCTBA.
KonuuecTBo TemioTs! npu
Terutonepenade. AquadbaTHbIH
po1ece

[IepBblii 3aKOH TEPMOAMHAMUKH U €TO
MpPUMEHEHUE K U30IpoIeccaM

HeobOpaTtumocTh mporieccoB B
npupoae. Bropoii 3akoH

07.12.2023

08.12.2023

14.12.2023

15.12.2023

21.12.2023

22.12.2023

28.12.2023

29.12.2023

11.01.2024

12.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c511e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

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

bubmuoreka [JOK
https://m.edsoo.ru/ffOc5efc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

35

36

37

38

39

40

41

42

43

44

45

TEPMOIAUHAMHKHU

[Tpunun nevicreus u KII/ TermoBoi
MAalIuHBI

Hukn Kapno u ero KIIJ{

DKoJ0ru4ecKue npooIemMbl
TETJIOPHEPTEeTUKU

Ob6o6maromuit ypok «MomnekynspHas
¢u3uka. OCHOBBI TEPMOJMHAMUKI

[TapooGpa3oBaHre U KOHEHCAIIUS.
Ucnapenue u kunenue

AOcCoNIOTHAsI U OTHOCUTEITbHAS
BJIAKHOCTh BO3/lyxa. HachlleHHbIN
nap

Teépnoe Teno. Kpucramnuueckue u
aMmopdHbIe Tea. AHU30TPOIIHS
CBOMCTB KpHCTaLIOB. JKuakue
Kkpucrtauibl. COBpeMEHHbIE
MaTepHuabl

[InaBneHue U KpUCTAILTH3AIIHA.
VY aenpHas TETUIOTA TUIABJICHUSI.
CyOnumarus

YpaBHEeHHE TEIUIOBOTO OamaHca

Onexrpuszanus Tei. JIEKTPUIECKUI
3apsia. J{Ba BUAa 3JIEKTPUUECKUX
3aps0B

[IpoBOTHUKH, TUATEKTPUKH U

18.01.2024

19.01.2024

25.01.2024

26.01.2024

01.02.2024

02.02.2024

08.02.2024

09.02.2024

15.02.2024

16.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c600a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6938

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6708

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6820

bu6mmorekxa [JOK
https://m.edsoo.ru/ffOcébcc

bu6mmoreka [{OK


https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

46

47

48

49

50

51

52

53

54

MOJTYPOBOIHUKU. 3aKOH COXpPaHEHUS
INEKTPUYECKOTO 3apsia

B3aumoneiicTBue 3apsiioB. 3aKOH
Kynona. Toueunslii 21eKTpU4eCKUi
3apsia

Hanpsx€HHOCTD 3JIEKTPUYECKOrO
nosist. [IpuHnun cynepno3unuu
ANEKTPUUECKUX ToseH. JInnun
HANPSKEHHOCTH

PaGota cui 31eKTpoCcTaTuuecKoro
noia. ITorennman. PasHocts
OTEHIIUAIOB

KoHnTtponbHas padota Ne3 o teme
«OCHOBBI TEPMOAMHAMUKI)

HpOBOHHI/IKI/I N TUDJICKTPHUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
I[I/ISJ'ICKTpI/IIIGCKaH IMPOHNUIACMOCTDb

OnexrpoéMkocTs. Konnencatop

OAEeKTPOEMKOCTH MIOCKOTO
KOHJIEHCAaTOpa. JHEPTus 3apsHKEHHOTO
KOHJIEHCAaTopa

JlaboparopHnas pabota "H3mepeHue
3JIEKTPOEMKOCTH KOHAEeHcaTopa"

[IpunHIMIT NENWCTBUSA ¥ IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAIILHOTO
arnmapara, CTpyHWHOro npuHTepa.
DINeKTpocTaTUYeCKas 3alluTa.

22.02.2024

29.02.2024

01.03.2024

07.03.2024

14.03.2024

15.03.2024

21.03.2024

22.03.2024

04.04.2024

05.04.2024

https://m.edsoo.ru/ffOc6bcc

Bbub6moreka [JOK
https://m.edsoo.ru/ff0c6ced

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6f00

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

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



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

56

57

58

59

60

61

3azeMIIeHHE DIIEKTPOTIPUOOPOB

DNEKTPUUECKUN TOK, YCIIOBUS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Comnporusnenue. 3akon Oma st
y4acTKa Lenu

[NocnenoBarenbHOE, MapauieabHOE,
CMEIIaHHOE COeIMHEHHE
poBOIHUKOB. JIabopaTopHas paboTa
<<I/I3yquHe CMCIIAHHOI'O COCAMHCHUA
PE3UCTOPOBY

PaboTa 1 MOLTHOCTH IEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOM )
anekTpuyeckoi nenu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«M3mepenne D/]C ncrtouHuka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUSD)

DIIEKTPOHHAs MPOBOJIUMOCTb TBEPIBIX
METaJuIoB. 3aBUCUMOCTD
COINIPOTUBJICHUS] METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUUYECKU TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

[TorynpoBOIHUKH, UX COOCTBEHHAS U
MpUMecHas MPoOBOAUMOCTh. CBOMCTBA
p—n-nepexona.
[TomynpoBOIHUKOBBIE TPUOOPHI

0.5

0.5

11.04.2024

12.04.2024

18.04.2024

19.04.2024

25.04.2024

26.04.2024

02.05.2024

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

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

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

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



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

62

63

64

65

66

67

68

DJIEKTPUYECKUI TOK B pacTBOpax U
pacriaBax 3JeKTPOIUTOB.
ONEKTPOIUTHUYECKAS JUCCOLUALUS.
DneKTponaun3

KonTponbnas padora Ne4 o teme
«2nekTpocratuka. [locTostHHBIN
INEKTPUUYECKUHN TOK.)»

DIIEKTPUYECKHM TOK B raszax.
CaMOCTOSTEeITbHBIN U
HECaMOCTOSITEJIBHBIN pa3psi.
Monnus. [nazma

DJekTpudecKkue Mpudopsl U
YCTPOWCTBA U UX IIPAKTUYECKOE
npuMmeHnenue. [IpaBuna TexHuku
0€e3011aCHOCTH

Ob6o06maromuit ypok
«DNEKTPOAUHAMUKA»

PesepBHbIil ypok. O600aronumii ypok
no temam 10 kacca

PeseprubIil ypok. O600maronuii ypok
o remam 10 kimacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68

03.05.2024

16.05.2024

17.05.2024

23.05.2024

24.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc86fc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc8f6c



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

11 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara nugposbie
n/n Tewa ypora Bcero Konrpoapibie  Hpaktirieckite U3y4YeHus o0pa3oBaTe/bHbIC
padoThI padoTsbI
pecypcsbl
[TocTosiHHBIE MATHUTBI M KX
B3auMoJieicTBUE. MarHUTHOE TI0JIE. 1 bubnuorexa [JOK
BekTop MarHuTHON MHAYKIIUH. 05.09.2023  https://m.edsoo.ru/ff0c9778
JInHMK MarHUTHOM UHAYKIIMU
MarauTtHoe 1oJie MPOBOAHHKA C
ToKOM. OnbIT DpcTena. 1 bu6mmoteka [IOK
B3auMozeiicTBre MPOBOTHUKOB C 07.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas pabota «M3yuenue 1 1 bubnuotexa [JOK
MarHUTHOTO TOJIsL KATYIIKH C TOKOM» 12.09.2023  https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS Ha 1 bubmuorexa [JOK
MPOBOJTHUK ¢ TOKOM. Cria Amriepa. 14.09.2023  https://m.edsoo.ru/ff0c9acO
JlelicTBME MAarHUTHOTO TOJIS Ha
JBUKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubmuoreka [IOK
Cuna Jlopenna. PaGorta cuisr 19.09.2023  https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpoMarHuTHas UHAYKIus. [ToTok
BeKTOpa MarHuTHOM uHAYKIMU. SC 1
WHIYKIWW. 3aKOH 3JIEKTPOMarHUTHOM 21.09.2023
nHaykiuu Papanes
JlaGopatopHas pabota 1 1 bu6nuoreka [IOK

«HccaenoBanue IBICHUS 26.09.2023  https://m.edsoo.ru/ff0cals0



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

10

11

12

13

14

SHGKTPOMaFHI/ITHOﬁ HUHAYKIOUN»

NunykTuBHOCTD. SIBIICHUE
camouHykuuu. 9J1C caMOMHAYKINN.
DHeprusi MarHuTHOTO TIOJISI KaTYIIKH
C TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

TexHuueckue yCTponuCcTBa U UX
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBI, JJIEKTPOABUTATEIIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs [1€Yb

O6o6maromuit ypok «MarautHoe
nosie. DISKTPOMArHUTHAS MHITYKIIHSD

CB0OOIHBIE MEXaHUYECKHUE
konebanus. ['apmMoHnueckue
KoneOaHus. Y paBHEHHE
TapMOHHYECKHUX KOJICOaHMH.
IIpeBpamienue 3Hepruu

JlaGoparopnas pabota
«MccnenoBanre 3aBUCUMOCTH
neproa MajbIxX KoJleOaHuii rpy3a Ha
HUTH OT JJTUHBI HUTH U MACChI TPy3a»

Konrtponsnas padora Nel no treme
«MarsautHoe noJie.
OneKTpOMarHuTHas HHIYKIHS

Koneb6arenbupiii kKOHTYp. CBOOOHBIC
AIIEKTPOMArHUTHBIC KOJICOaHHS B
ujieaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHAJIOTHS MEKIY MEXaHHUECKUMHU U
SJICKTPOMAarHuTHBIMUA KOHGG&HHHMI/I

28.09.2023

03.10.2023

05.10.2023

10.10.2023

12.10.2023

17.10.2023

19.10.2023

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

but6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

but6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

but6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

but6mmoreka [JOK
https://m.edsoo.ru/ffOcb820



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

15

16

17

18

19

20

21

®opmyna ToMmcoHa. 3akoH
COXpaHEHHUS SHEPTUU B UI€aJTbHOM
KoJ1e0aTeIbHOM KOHTYpE

IIpeacraBnenue o 3aTyxaromux
Kosie0aHusx. BolHyKI€HHBIE
MexaHudeckue kojaedanus. PeoHaHc.
BbIHyX1eHHBIE 2JIEKTPOMAarHUTHBIE
KoseOaHus

[Tepemennsblii Tok. CHHYCOUJAIBHBIN
MEepEeMEHHbIN TOK. MOITHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYTHOE U
JIEHCTBYIOILIEE 3HAUEHHNE CUIIbI TOKA U
HaIPsKEHUS

Tpancdopmarop. [IpousBoactso,
nepeaya v norpedieHue
ANEKTPUUECKON SHEPTUU

VYCTpoiCTBO U MPAKTHUECKOE
IIPUMEHEHHE AIEKTPUUECKOTO 3BOHKA,
reHeparopa IepeMeHHOr0 TOKa,
JIMHUH JJIeKTporepeaayd

OKOJIOTUYECKUE PUCKU TTPU
IPOU3BO/ICTBE MIEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
AIIEKTPOIHEPTUH B TIOBCETHEBHOM
KU3HU

MexaHn4ecKre BOJIHBI, YCIIOBUS
pacripoctpanenus. [lepuoa. Cxkopocth
pacnpoCTpaHEHUS U JUIMHA BOJIHBI.
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI

24.10.2023

26.10.2023

07.11.2023

09.11.2023

14.11.2023

16.11.2023

21.11.2023

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

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

bubnuoreka [JOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

22

23

24

25

26

27

28

29

30

31

3Byk. CKOpOCTb 3ByKa. [ poMKOCTh
3ByKa. Beicora ToHa. TemOp 3Byka

3JICKTpOMaI‘HI/ITHLIC BOJIHBI, UX
CBOIiCTBa U ckOopocTh. [IIkama
SJICKTPOMArdHMTHBIX BOJIH

[IpuHUUITBI paguOCBA3U U
TeneBuieHus. Pa3Burue cpeacTs
cBaA3u. Paguonokanusa

IIpssMonuHENHOE pacpoCTpaHEHUE
CBETa B OJTHOPOJIHOM Ccpee.
ToueuHbI1 UICTOYHUK cBeTa. JIyu
cBeTa

OtpaxkeHue cBeTa. 3aKOHBI
oTpaxkeHnus ceeta. [loctpoenue
M300paXeHH B IIIOCKOM 3epKalie

IIpenomnenne ceera. [lonHoe
BHYTpeHHee oTpakeHue. [IpenensHbril
YTOJI ITOJIHOTO BHYTPEHHETO
OTpaXKECHHUS

Jlabopartopnas pabora «M3mepenne
IIOKa3aTelsl IPEJIOMIICHHS CTEKIIa
Konrponsnas padora Ne2 o reme
«Konebanus 1 BOJIHbB

JIunzel. [Moctpoenue nzobpaxeHwuii B
nuH3e. Popmyiia TOHKOM JIMH3HI.
YBenuyeHue JTuH3bI

Jlaboparopnas pabota
«HccnenoBanue CBONCTB

23.11.2023

28.11.2023

30.11.2023

05.12.2023

07.12.2023

12.12.2023

14.12.2023

19.12.2023

21.12.2023

26.12.2023

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

bubnuoreka [JOK
https://m.edsoo.ru/ffOccfe0

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOcd4e0

but6mmoreka [IOK
https://m.edsoo.ru/ffOcd7{6

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

bubmuorexa [JOK
https://m.edsoo.ru/ffOcc6f8

but6mmoreka [JOK
https://m.edsoo.ru/ffOcddle



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

32

33

34

35

36

37

38

39

40

41

HM300paKCHUH B JIMH3AX)

JHucnepcus cBera. CIOXKHBIM COCTaB
Oenoro ceera. L[Ber.

Hurtepdepennus cBera. qudpakmms
ceta. Judpaxkuuonnas pemeéTka

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.
Honxpmaunﬂ CB€Ta

OnTuyeckue mpuOOPHI U YCTPOHCTBA
U YCJIOBHS UX 0€301acHOTO
MMPUMCHCHU A

I'paHnLIBI TPUMEHUMOCTH
KJIaccuueckor MexaHuku. [loctynarst
CIIEUAJILHON TEOpUU
OTHOCHUTEIILHOCTH

OTHOCHUTENHLHOCTD OJHOBPECMCHHOCTH.

3ameJieHre BpEMEHH U COKpaIlEHUE
JUIHHBI

OHeprusi ¥ UMITyJIbC PEIATUBUCTCKOMN
yacTUlbl. CBs3b MacChl C SHEPTHUEN U
HUMITYJIbCOM. DHEPTHUS MOKOS
Kontponbhas pabota «Onrtuka.
OCHOBBI CIENUATIBHON TEOPUH
OTHOCHUTEIbHOCTH

®dotonsl. Dopmyna [1nanka. Dueprus
U UMITYJIbC OTOHA

OTKpbITHE U UCCIIEIOBAHNE
dororddexra. OnbiTer A. T
CroneroBa

28.12.2023

09.01.2024

11.01.2024

16.01.2024

18.01.2024

23.01.2024

25.01.2024

30.01.2024

01.02.2024

06.02.2024

but6mmoreka [IOK
https://m.edsoo.ru/ffOced22

bubnuoreka [JOK
https://m.edsoo.ru/ffOcf02e

but6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

but6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf6f0

bubnunoreka [JOK
https://m.edsoo.ru/ffOcfel6

bubmuorexa [JOK
https://m.edsoo.ru/ffOcffc4



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

42

43

44

45

46

47

48

49

50

3akonsl pororddexra. YpaBHeHUE
DOiinmreliHa st portodddexra.
«Kpacnas rpanuna» gorosdpdexra

Jasnenue cBeta. OnerTel I1. H.
JleOeneBa. XuMHU4ECKOE IEHCTBUE
CcBeTa

TexHudeckue yCcTpoucTBa u
MPAKTUYECKOE IPUMEHEHHE!
¢dboTosneMeHT, GOTOATIHK,
COJIHEUHas OaTapesi, CBETOIUO

Pertennie 3amgad mo reMe «DJI€MEHTHI
KBAHTOBOU OIITUKN»

Mopens atoma TomcoHa. OnBITE
Pesepdopaa o paccesHUIO 0-4acTHII.
[Inanerapnas moziens aroma

IToctynater bopa

W3nydyenue u noriomeHue poToHOB
IIPU [IEPEXO0/I€ ATOMA C OJTHOTO
YPOBHS dHEPTrUM Ha Apyroil. Bubl
CIIEKTPOB

BomnHoBbIe cBOlicTBa yacTull. BoIHEI
ne bpoits. KopnyckynsipHo-
BOJIHOBOM nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3Ty4YCHUE

OTKpbITHE PAIUOAKTUBHOCTH. OTBITHI

Pesepdopaa no onpeneneHmto
COCTaBa PaJMOAKTUBHOTO M3ITYYCHHUSI.

08.02.2024

13.02.2024

15.02.2024

20.02.2024

22.02.2024

27.02.2024

29.02.2024

05.03.2024

07.03.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0d015e

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

but6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

bubmorexa [JOK
https://m.edsoo.ru/ffOdOafa

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

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



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
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

55

56

57

CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaZIMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

Kontponbnas padora Ne3 o teme
"JJ1eMEHTHI KBAHTOBOW OITHUKH.
Crpoenue aToma."

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacma.
ONEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiyuenue

DHeprusi CBSI3U HYKJIOHOB B si/Ipe.

S nepHbie peakuuu. A nepHbiid
peakrtop. [Ipo6iiembl, IEPCTIEKTUBHI,
AKOJIOTHYECKUE ACTICKTHI SIEPHOM
SHEPreTHKU

DnieMeHTapHbIe YacTullbl. OTKPBITHE
no3uTpoHa. MeTopl HaOMIOEHUS U
PETUCTPALMH dJIEMEHTAPHBIX YaCTHII.
Kpyrusiit cron «@yHaaMeHTanbHbIe
B3auMoOeicTBUA. EMUHCTBO
buznYeCcKOil KApTUHBI MUPa

Bup 3Bé3nnoro nebda. Co3se3nus,
SIpKHE 3BE3IbI, TUIAHETHI, UX BUIUMOC
nekenne. ConHedHas cucTeMa

Counnne. ConHeuHast aKTHBHOCTb.
HcTtounuk sHeprun ConHUa U 3BE3]

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI IIaBHON

12.03.2024

14.03.2024

19.03.2024

21.03.2024

04.04.2024

09.04.2024

11.04.2024

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

bubmmoreka [IOK
https://m.edsoo.ru/ff0d1356

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



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

58

59

60

61

62

63

64

nocie0BaTeabHOCTH. BHYTpeHHee
ctpoenue 3BE311. CoBpeMeHHbIe
MIPEACTABICHUS O IPOUCXOKACHUU U
sBosmtonMu ConHIA U 3BE3]]

Mneunslii [IyTe — Hama ["anaktuka.
[Tonoxenue u auxenue ConHia B
lNanaktuke. ['anaktrku. Y€pHbie
JBIPBI B iIpax rajlakTUK

Bcenennas. Pa3Oeranue rajgakTuk.
Teopus bosporo B3peIBa.
PenukroBoe u3nydeHue.
MeraranakTuka

Hepemennsie mpobieMbl aCTpOHOMUHT

O6o6maromuii ypok. Pons ¢pusuku u
aCTPOHOMUU B 3KOHOMHUYECKOM,
TEXHOJIOTHYCCKOM, COIMATbHON 1
ITHYECKOH cdepax NesTeTbHOCTH
4yeJIoBeKa

O6o6mmarmuit ypok. Pons u Mmecto
(U3HUKHN U aCTPOHOMMH B
COBPEMEHHON HAyYHOH KapTUHE MUpa

O6o6maromuit ypok. Poib
¢dusnueckoii Teopun B
(bopMHUpOBaHUY MPEACTABICHUH O
¢$uznyecKoil KapTuHe MHUpa
Kontponbnas paborta Ne4 mo teme

«INEeMEeHThI aCTPOHOMUH U
acTpOPU3UKID»

16.04.2024

18.04.2024

23.04.2024

25.04.2024

02.05.2024

07.05.2024

14.05.2024



O6o06matromuii ypok. Mecto
(bU3UYECKO KapTUHBI MUpa B 001IIeM

05 psiy COBPEMEHHBIX €CTECTBEHHO- 1 16.05.2024
HAYYHBIX TPEICTABICHUN O IPUPOEC

66 MarauTHO€ 1moJje. IJIeKTpOMarHuTHast 1
WHTYKIAS 21.05.2024

67 Orntuka. OCHOBBI CIIELUATBEHOM 1
TEOPHUH OTHOCUTEIHHOCTU 23.05.2024
Pesepusiii ypok. KBantoBas ¢usuka.

68 SHeDEeHTLI};IZTpOHOMHH u ! 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d1784
acTpopU3UKU
OBIEE KOJIMYECTBO YACOB I10 68 5 5

I[TPOTPAMME


https://m.edsoo.ru/ff0d1784




YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI U151 YUYEHUKA

» dusuka, 10 kiace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. non
penakiueit [TapdpentreBoit H.A., AkninonepHoe o6mecTBo «M31aTeascTBo
«IIpocBemenue»

» Gusuka, 11 kmace/ Msikumies I'.J1., ByxoBues b.b., Yapyruu B.M. non
penakuueit [lapdentreBoit H.A., AkuinonepHoe obiectBo «M31aTenscTBO

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

[Tporpamma xypca dhusuku aus 10—11 kmaccos. bazoBslii ypoBeHb (aBTOp B.
A. KacbsiHOB)

YMK «®usunka. 10 knacc. ba3oBslil ypoBEHb»

1. ®uzuka. 10 xnacc. ba3oBbiit ypoBeHb. YUeOHUK C 3JIEKTPOHHBIM
npuiioxenuem (aBtop B. A. KacbsiHOB).

2. ®usuka. 10 knacc. bazosiit ypoBeHb. MeToanueckoe mocodue (aBtop B.
A. KacbsiHOB).

3. ®usuka. 10—11 knaccel. ba3zoBelil ypoBens. TeTpanb aiis 1a00paTopHbIX
pa6ort (aBTophl B. A. Kaceanos, B. A. KopoBun).

4. ®uzuka. 10—11 kmaccsl. bazoBslii ypoBeHb. KOMIUIEKT TEeTpanen aiis
KOHTPOJIBHBIX paboT (aBTop B. A. KachsiHOB)

5. ®usuka. 10 knace. Jlunaktuueckrue KapTouKu-3a1anus (aBTopsl M. A.



VYmakos, K. M. Yiiakos).

YMK «®uzuka. 11 kiacc. bazoBblil ypoBEHb»

1. ®uzuka. 11 xnacc. ba3oBbiil ypoBeHb. YYeOHUK C 3JIEKTPOHHBIM
npuioxxenreM (aBrop B. A. KacesHOB).

2. ®usuka. 11 kinacc. bazoBrlif ypoBeHb. MeToanueckoe mocooue (aBTop B.
A. KacbsHOB).

3. ®uzuka. 10—11 kmaccel. ba3oBblil ypoBeHb. TeTpanp 1is 1a00paTOpPHBIX
pa6ort (aBTophl B. A. Kaceanos, B. A. KopoBun).

4. ®uzuka. 10—11 kmaccel. bazoBblii ypoBeHb. KOMIUIEKT TeTpanei Aiis
KOHTPOJIBHBIX paboT (aBTophl B. A. KacksHoB, 1. B. UrpsiioB).

5. @uzuka. 11 kinacc. JlugakTuueckue KapTouku-3aaanus (aBTopsl M. A.
Vmakos, K. M. Ymiakos).

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

1 http://nsportal.ru - conmaneHas ceth paOOTHUKOB 0Opa30BAHHSI.

2 http://markx.narod.ru/pic/ - pusuka B mKoJe.

3 http://festival.1september.ru/articles/ - ¢hectuBans negarornyeckux uaci
«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - caiiT ast yauteneid GU3HKU B UX YICHHKOB.

5 http://www.physics.ru/ - matepuaisl o Gpu3uKe.

6 www . ege .edu.ru - uapopmarmonHsii mopran EID.

7 http :// school - collection . edu . ru / - equnas xomiekius LIOPoB
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