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IHHOACHUTEJIBHASA 3ATINCKA

[Tporpamma o pu3nke 6a30BOT0 YpOBHS Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus pa3paboTaHa
Ha OCHOBE MOJIOKEHUM M TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUSI OCHOBHOU 00pa3oBaTEIbHOM
nporpammel, mpenctaBicHHEbx B ®I'OC COO, a takke ¢ yuéroMm denepalbHONH paboueit
IporpaMMbl BOCHHUTAHWS ¥ KOHICNIMHU TIperojaBaHus ydeOHoro mnpeamera «Dusmka» B
oOpa3oBaTenbHBIX ~ OpraHu3ammsax Poccuwiickoit  @Denepanuu, peaau3ylOIMX OCHOBHBIE
oOpa3oBaTesbHbIe TPOTPAMMBI.

Conepxanue mporpaMMmbl 1o (U3MKE HAmpaBleHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HayyHOU KkapTuHbl Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOTO noaxoaa. [Iporpamma no gpusuke COOTBETCTBYET
tpeboBanusM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTBIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBs3€M (U3MKM C €CTEeCTBEHHO-HAayYHbIMU Yy4eOHBIMU IpenMeTamu. B Hell omnpenenstorcs
OCHOBHbBIE 1M U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3yNbTaThl OCBOCHUS Kypca (U3MKH: TUYHOCTHBIE, METaIllpeIMETHBIE, IPEeIMETHBIE (Ha 6a30BOM

YpOBHE).

[IporpamMma no gu3uke BKIIOYAET:

IUTAaHUPYEMbIE Ppe3yNbTaThl OCBOGHHMS Kypca (QU3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MpeIMETHBIEC PE3yabTaThl MO roJiaM O0yYEeHHUS;
coJiepkanue ydeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHus.

dusnka Kak Hayka o Hanbosee 00ImuX 3aKOHAaX MPUPOJIbI, BBICTYIAs B Ka4eCTBE yUeOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBINM BKJIAJ B CHCTEMY 3HAHUN 00 OKpYXKarolleM MUpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPA3YIOMMUMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, Ouonoruedt, pusudyeckoi reorpadueir m actpoHoMuei. Vcmonp3oBaHWe W aKTHUBHOE
npuMeHeHne GU3NYECKUX 3HAHUHN ONpeIelIsieT XapaKTep U Pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUN
B cdepe SHEpPreTUKH, TPAHCIOPTA, OCBOCHMSI KOCMOCA, MOJYYEHHUS HOBBIX MaTEpHaliOB C
3aJlaHHBIMU CBOICTBaMH U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOM BKJIaj B (GOpMUPOBaHUE
€CTECTBEHHO-HAYYHON KapTHHBI MuUpa oOyuarouiuxcs, B (HopMHUpOBaHHE YMEHHH NPUMEHSTh
HAy4YHBI METO/1 MO3HAHUS NP BHIMOJIHEHUHU UMU YY€OHBIX UCCIICIOBAHUI.

B ocHoBy kypca ¢u3uku Ui ypoBHS cpeAHero obmero oOpa3oBaHus MOJIOKEH Pl UICH,
KOTOpbIE MOKHO PaccMaTpHUBaTh KaK MPHUHLHUIIBI €0 MOCTPOCHUS.

Hoes yenrocmuocmu. B cOOTBETCTBUU C HEH KypC SIBJISIETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCEX Pa3lenoB (PHU3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOU, TaK U
COBpEMEHHOM (PU3UKH.

Hoes eenepanuszayuu. B cooTBETCTBUU ¢ HEH MaTepHall Kypca (Gpu3nku 0o0beTUHEH BOKPYT
¢usnueckux Teopuil. Bengymum B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaT€puH, BELUIECTBE U IOJIE.

Hoes cymanumapuzayuu. Eé peamm3anua npeAnojaract MCIOJIb30BAHUC T'YMAHUTAPHOT'O
IHoTeHIajia (1)PI3PI‘ICCKOI>1 HAayKHU, OCMBICJICHUEC CBA3U Pa3BUTUA (I)I/ISI/IKI/I C PAa3BUTHEM OGIJ.ICCTBa, a
TAaKXKXC ¢ MUPOBO33PCHYCCKUMU, HPABCTBCHHBIMHA U 3KOJIOTHYCCKUMU Hp06J'ICMaMI/I.



Hoes npuknaonou nanpaenrennocmu. Kypc GU3uku npeamnonaraetT 3HakOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHUX U TEXHOJOTUYECKUX PUIOKEHUH N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs IOCPEACTBOM BBEJICHHS DJJIEMEHTOB COJEpPIKaHHUA,
MOCBSIIEHHBIX KOJIOTMYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU ¥ TEXHOJIOTHH, a TaKXkKe 00CYXKIeHHs MPOOIJIeM palliOHAIBHOTO TPUPOAOTIONH30BAHUS H
9KOJIOTMYECKOH 0€30M1aCHOCTH.

CrepXHEBBIMU 3JIEMEHTaMH Kypca (DM3MKH HAa YPOBHE CpeIHEro oOmero oOpa3oBaHHS
ABIISIIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHHNA O CTPYKTYpE MOCTPOCHHS
¢busnueckoil Teopud, posid (YHIAMCHTAIBHBIX 3aKOHOB M TPUHIIUIIOB B COBPEMEHHBIX
MNPpEACTAaBJICHUAX O IMPUPOAC, I'paHULAX NPHUMCHUMOCTHU TCOprI, 11 OIIMCaHUusI €CTCCTBECHHO -
Hay4HBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBINA TOJX0 B Kypce (PU3HKHU peanu3yeTcsl MPexkae BCEro 3a CYET
OpraHM3aliy KCIEPUMEHTAIbHON NesSTeNIbHOCTH oOyuatouuxcs. [[nst 6a30Boro ypoBHs Kypca
(U3UKM — 3TO MCIMOJIB30BAaHUE CHCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U
abOpaTOPHBIX pabOT, KOTOphIE B TporpaMme 1o (u3nke oOBeAMHEHBI B OONIUMN CIHCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BeineneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
MMPOBOAMMBIX IJId KOHTPOJIA M OLICHKH, OCYIICCTBIACTCA YYaCTHUKaMU O6pa3OBaTeJ'II)HOFO
rpolecca UCXo/i1 U3 0COOCHHOCTEH MIIaHMPOBaHUS U OCHalleHus kaObuHeTa gusuku. [Ipu 3Tom
obOecrieunBaeTcs OBJIAJIeHHE OOYy4alOIIMMUCS YMEHHMSIMH TPOBOAWTH KOCBEHHBIE W3MEpEHHs,
HCCJI€e10BaHUA 3aBHCHUMOCTEMN q)HSquCKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPeI0KEHHBIX TUIIOTE3.

Bonbinoe BHUMaHuE yhensercs pelieHuI0 pacyETHBIX M KaueCTBEHHBIX 3aaay. [Ipu stom
JUIS pacyETHBIX 3a]a4 IPUOPUTETOM SIBJISIIOTCS 3a/1auM C SIBHO 33JIaHHOM (hHU3HUECKOi MO IeINblo,
MO3BOJISIFOIINE TPUMEHSATh U3Y4E€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pas3jelna Kypca,
TaK W MHTErpUpYyd 3HaHUSA U3 Pa3HbIX pa3fenoB. [[ns KauecTBEHHBIX 3alad MPHOPUTETOM
SBIISIOTCS 3a/laHusl Ha OOBSICHEHHWE NPOTeKaHWs (QUIUYECKUX SBJICHUM W TIPOIECCOB B
OKpY)Xarolllel >KU3HHU, TpeOyrolue BbIOOpa (QU3MUecKOW MOJeNu s CUTyalluu MPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu PI'OC COO k MaTepHaIbHO-TEXHUYECKOMY
obecreueHno yueOHOTro poiiecca 0a30BbIi ypoBEHb Kypca (DU3UKH Ha YPOBHE CPEIHETO OOIIETo
o0pa3oBaHUs JOJDKEH M3Y4aThCs B YCIOBHSIX IMPEIMETHOro KabuHeTa (M3MKHU WIH B YCIOBUAX
WHTETPUPOBAHHOTO KaOMHETa MPeIMETOB €CTeCTBEHHO-HAY4YHOTo LWKIa. B kabuHere Qusuku
JOJKHO OBITh HeoOXoauMoe J1abopaTopHOEe OOOpyIOBaHHE JUIS BBHIMOJTHEHHS] yKa3aHHBIX B
porpaMme o (PU3HNKe YUeHUYECKUX MPAKTUUYECKUX padoT U IEMOHCTPAIMOHHOE 000PYAOBaHHUE.

HGMOHCTpaHI/IOHHOC O60py,HOBaHI/Ie Q)opMpreTc;I B COOTBCTCTBHH C JIIPHUHIOUIIOM
MHHHMAJIbHONW JOCTATOYHOCTH H obecreynBacT MOCTAHOBKY IICPCUYUCIICHHBIX B IIPOTrpaMMCe I10
(I)I/ISI/IKC KITHOYCBBIX I[eMOHCTpaI_II/Iﬁ AL UCCIICAOBAHUSA H3YyYACMbIX SIBJICHUHU U Iponeccos,
OMIIMPUYICCKUX U Q)YHHaMeHTaHBHHX 3aKOHOB, UX TCXHUYCCKUX HpHMeHCHHﬁ.

JIaGopaTtopHOoe 000py0BaHHE /ISl YIEHUUECKUX MPAKTHUECKUX paboT GopMHUpyeTCs B BUJE
TEMaTHUYECKMX KOMIUIEKTOB U o0ecreunBaeTcsi B pacuéTe OJIHOIO KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKTHI J1IabOpaTOpHOTO OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI HAa KOMIUICKCHOM HCIOJIb30BaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BHJIE LIM(POBBIX J1TAOOPATOPHIl.

OCHOBHBIMHU HEJIAMU U3YYCHUA (I)I/ISI/IKI/I B O6H.[€M O6pa30BaHI/II/I SBJIAIOTCA:
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(dopMupoBaHHE HMHTEpEca W CTPEMJICHHS OOYYaIOIIUXCS K HAYYHOMY H3YYCHHIO IPUPOIHI,
pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TO3HAHHS U (POPMUPOBAHUE MCCIIEAOBATEIHCKOTO
OTHOILIEHHUS K OKPYKAIOIIUM SIBJICHUSM;

(opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUs OCHOB CTPOCHHUS MAaTEPUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

(dbopmMupoBaHre yMEHH OOBSICHSTD SBJICHUS C UCIIOJIB30BaHNEM (PU3MUECKUX 3HAHUH U HAYUHBIX
JI0Ka3aTeJIbCTB;

(dbopMupoBaHHE TIPEACTABICHUN O PO (U3UKH Ui PA3BUTHS JPYTrUX E€CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTH.

JlocTiokeHNe JTUX IIeJiel o0ecreunBaeTCsl pelIeHHuEM CIEAYIOINX 3a7ad B IPOIecce
M3y4YeHUs Kypca (U3NKU HA YPOBHE CPETHETO 0OIIero 00pa3oBaHus:

MpUOOpETEeHNE CUCTEMBI 3HAHUN 00 00IMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXaHUKY, MOJIEKYJISpHYIO (U3MKY, DJIEKTPOJMHAMHUKY, KBAHTOBYIO (HU3UKY H
AJIEMEHTHI aCTPO(PU3UKY;

¢dbopMHpoBaHHE YMEHHIl NPUMEHSATbh TEOPETUYECKHE 3HaHUS Uil OOBSCHEHHS (U3NYECKUX
SIBIIGHUN B TIPUPOJIE U JUTSl IPUHATHUS MPAKTUUECKUX PEIICHUN B MOBCEAHEBHOM JKU3HH;
OCBOEHHE CIIOCOOOB pelIeHrs pa3IUYHbIX 3a/1a4 C SIBHO 33JaHHOM (U3NYECKOI MOJIEeNbIo, 3a/1aY,
MO/IPa3yMEBAIOIINX CAMOCTOSATEIbHOE co3/aHue (U3NYECKON MOJIeNH, aJleKBaTHOM YCIOBUSM
3a/1auu;

MOHUMaHue (U3NYECKUX OCHOB U TMPHUHIUIOB JAEUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, X BIMSHUS Ha OKPYXKAIOILLYIO CPeNy;

OBJIAZICHUE METOJAMHM CAMOCTOSITENIbHOIO IUIAHMPOBAHUSA M NPOBEAEHUS  (PU3MUECKHUX
SKCIIEPUMEHTOB, aHAlIM3a W MHTEpIpeTaluy HHPOpMaluu, ONPEAETICHUs JOCTOBEPHOCTU
MIOJIy4EHHOTO pe3ysbTara;

CO3/IaHME YCIOBUW JJIA Pa3BUTHUS YMEHHM MPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKOM
NEATeNbHOCTH.

Ha wusydyenue ¢usukm (0a30BBI ypOBEHb) HAa YPOBHE CpPEIHEr0 OOIIEro 0Opa3oBaHUS
otBoautcs 204 vaca: B 10 kmacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102 gaca (3 gaca
B HEJIETIIO).

[Ipemtaraemerii B mporpamMme 1o (u3uKe MmepeyeHb J1adOpaTOPHBIX U MPAKTHUYECKUX padoT
SIBJIIETCS PEKOMEHIOBAHHBIM, YYHMTEIb JEJaeT BBHIOOp MpOBEAEHHUS Tab0paTOpHBIX paboT u

OIIBITOB C y‘IéTOM HHAWBUAYAJIbHBIX ocoOeHHOCTEHN o6yqafomnxc;1.

COJEPKAHUE OBYYEHUA

10 KJIACC
Pa3nes 1. @u3uka 1 METOABI HAYYHOIO MIO3HAHUS

®duzuka — HaykKa O HIpUpPOAC. HaquLIe MCTOAbI TO3HAHHA OKPYXKALICTO MHUpA. Pons
OKCIICPUMCHTA U TCOPUHU B ITPOLECCCE NO3ZHAHUA ITPUPOABbI. 9KCHepI/IMeHT B (1)I/I3I/IK6.

MO,Z[CJ'II/IpOBaHI/IC (I)I/I3I/I‘-ICCKI/IX SIBIICHUH H IponecCcoB. HayLIHLIC TUIoTe3bl. OU3NYSCKUE
3aKOHBI 1 TCOPHUH. FpaHI/ILIBI MNPUMCHUMOCTHU (1)I/I3I/IHGCKI/IX 3aKOHOB. HpI/IHI_II/IH COOTBCTCTBHA.



Ponp m mMecto ¢u3uku B (GOpMHPOBAHUM COBPEMEHHOH HAy4HON KapTHUHBI MHpa, B
IIPAKTUYECKON IEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AnHayoroBbsie ¥ U(PPOBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUNKH.
Pa3nen 2. MexaHuka

Tema 1. Kunemamuxa

MexaHnndeckoe JABMOKCHUC. OTHOCHUTENLHOCTE MEXaHUYECKOTO JABUKCHUS. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsii CKOPOCTh, MTHOBEHHAsi CKOpPOCTh) M YCKOpEHHE

MaTepI/IaJ'IBHOI\/'I TOYKH, UX NPOCKIUHN HAa OCH CUCTCMbI KOOpPJAUHAT. Cnoxenue nepeMemeHHﬁ n
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJMHENHOE NBIWKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U NIEPEMEIICHUS MAaTEPUATIBHON TOYKH OT BPEMEHH.

CBoboaHoOe maienre. Y cKopeHrue CBOOOTHOTO TaJIeHUSI.

KpuBonuueitHoe paBwxeHue. J[BMKEHHE MaTepuaIbHOW TOYKM IO OKPY)KHOCTH C
MOCTOSTHHOM MO MOJIYJII0 CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEMHAsA ckopocTh. [lepuoa u yactora
oOpatenus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

Texuuueckue ycTpoiicTBa U MPaKTUUECKOE MPUMEHEHHUE: CIIUIOMETP, IBUKEHUE CHAPSIIOB,
LENTHbIE U PEeMEHHBIE MepeIadH.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETA, UILUTFOCTPALIMS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBHKCHUSI.
[IpeoOpazoBaHue ABMKEHHUI C UCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

Habnronenue aBr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHust CBOOOTHOTO MaICHHUSL.

Hamnpagnenue ckopocTH npy JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO ABUKEHUS C LENbIO ONMPEIEICHUS] MTHOBEHHON CKOPOCTH.

HccnegoBanue COOTHOIICHUS MCKAY IYyTAMU, HpOfI,I[CHHLIMPI TCJIOM 3a MOCJICA0BATCIBHBIC

paBHbIE IIPOMEKYTKM BPEMEHH IIPU PABHOYCKOPEHHOM JBMKEHUU C HAYaJIbHOM CKOPOCTHIO,
PaBHOU HYIIIO.



N3yuenue nBUKEHHUS APUKA B BA3KOU KUIAKOCTH.
N3yuenue nBuxeHus Tena, OpoIIEHHOTO TOPU30HTAIBHO.
Tema 2. lunamuxa

[IpuHnun otHocuTenbHOCTH ['anunes. [lepbiit 3akoH Herorona. MHEepuuanbHble CUCTEMBI
oTCY€Ta.

Macca Tena. Cuna. Ilpunmun cyneprnosuuuu cui. Bropoi 3akon Heiorona mis
MaTtepuantbHOM TOUKHU. TpeTunii 3akoH Hpr0TOHA 119 MaTepUaIbHbIX TOYCK.

3akoH BceMupHOro Tarorenus. Cuna tsxectH. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buapl Tpenus (mokosi, ckoibxeHus:, kaueHus ). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHS CKOJIbXKEHUS U cuia TpeHus nokos. Koagduuuent tpenus. Cuaa conpoTUBIEHUS TPU
JBUKEHHUH TeJa B )KUAKOCTH WM rase.

[ToctymarensHOE 1 BpamnaTeIbHOE IBMKEHNE a0COIOTHO TBEPOTO TEa.

MOMEHT CuJIbl OTHOCUTEILHO OCH BpalieHus. [1imeqo cuiibl. Y cinoBus paBHOBECUS TBEPIOTO
Tena.

Texanueckue YCTpOﬁCTBa U TPAKTUYCCKOC TMPUMCHCHHC. TMOAUIMITHUKH, AOBUXKCHHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aMMOJICHCTBYOLIUX TEll.

Bropoii 3akon HeroToHa.

H3mepenue cui.

Croxxenue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AeopMaliuy.
Hesecomocts. Bec Tena npu yCKOpeHHOM NOABEME U MaJICHUU.
CpaBHEHME CHII TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKECHHUSI.
VYcnoBus paBHOBecHs TBEPIOTO Tena. Buabl paBHOBECHSI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3ydenue nBuxenus Opycka 1Mo HaKIOHHOW TIOCKOCTH.
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HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B MPYKHHE U PE3MHOBOM
obpasiie, oT ux aedopmarium.

HccnenoBanue ycioBuid paBHOBECHS TBEPAOTO TEIa, UMEIOLIErO OCh BPAIICHUS.
Tema 3. 3akonvl coxpanenus 6 mexanuke

Nmnynec MaTepualibHOM TOYKH (TeNa), CUCTEMbl MaTepUalbHbIX TOUeK. VIMITyabC cuibl U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITylbca. PeakTHBHOE IBMKEHUE.

PaGora cunpl. MOLIHOCTE CHJIBI.

Kunernueckass sHeprus MarepuaibHON Touku. TeopemMa 00 M3MEHEHHMH KUHETHYECKOMN
JHEPTHH.

[ToTenumaneHas sHeprus. [loTeHnuanbHas 3Heprus ynpyro 1egpopMHUpOBaHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIU3U NOBEPXHOCTH 3EMIIH.

HOTGHHI/I&J’IBHBI@ N HCIIOTCHIIMAJIbHBLIC CHIIBI. CBs13b pa6OTBI HCIMMOTCHIUAJIBHBIX CHII C
H3MCHECHHEM MEXaHHMISCKOM OHEPTHUU CUCTEMBI TCII. 3aKkoH COXpaHCHHA MEXaHH4IeCKOM OHCPIruu.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre ycTpoHCTBa M MPAKTUUYECKOE NMPUMEHEHHE: BOJIOMET, KOMEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PaKeT.

Jlemoncmpayuu

3aK0H COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHITMATBHOM SHEPTHH B KUHETUUYECKYIO U 0OpaTHO.
Yuenuueckuii sxcnepumenm, rabopamopmsie pabomoi

I/IsyquHe a0COJIFOTHO HEYHpyroro yaapa € MNOMOLIBIO JABYX OJIMHAKOBBIX HUTIAHBIX
MasaATHHKOB.

HccnenoBanue cBs3u pa6OTBI CUJIBI C M3MEHEHHEM MEXaHMYECKOU OHCPIruu TCJjila Ha
MIpUMEPEC PACTANKCHUA PE3UHOBOI'O KT'yTaA.

Pa3nen 3. MonekyisipHasi puznka ¥ TepMOIHHAMHUKA

Tema 1. Ocnosbt MONEKYNAPHO-KUHEMUUECKOU MeopuU

OCHOBHBIE MOJIO’KEHHSI MOJIEKYJIIPHO-KHUHETHYECKOM TEOPUH U MX ONBITHOE 0OOCHOBAHUE.
Bbpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJCHCTBUS YAaCTUI] BELIECTBA.
Mojienu cTpoeHHs Ta30B, KUAKOCTEH U TBEPBIX TeT U 0ObSICHEHUE CBOMCTB BEI[ECTBA HA OCHOBE

3TUX MoJeae. Macca u pa3Mepbl MOJICKYII. Konunuecto BemiecTBa. [locrosiHHAsS ABoraJ:[po.

Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. Illkana remneparyp Llenscus.
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Mopnens uaeanpHOro raza. OCHOBHOE YpPaBHEHUE MOJIEKYJIIPHO-KHHETUYECKOW Teopuu
uJeaNbHOTO rasza. AOCOJIOTHAsh TeMIeparypa Kak Mepa CpeAHEW KHHETHYECKOM HHEepruu
TEIUIOBOTO ABMXKEHMS yacTul ra3a. [llkamna remneparyp KenbBuna. ['a30Bble 3aKOHBI. Y paBHEHUE
MemnneneeBa—Knaneiipona. 3akon JlanpTona. M3ompoiieccsl B UA€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ 'paduueckoe mpeAcTaBICHHE H30IMPOLECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHudeckune yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThI, J1OKa3bIBAIOLIUE JHUCKPETHOE CTPOEHHE BellecTBa, ¢Gotorpaduu MOJIEKYI
OPraHN4YeCKUX COCTUMHECHU M.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHUSL.
Monens, WUTIOCTpUpYIOLIas PUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnBbIThI, MIUTIOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UACaTIBLHOTO ra3a, H30MPOIIECChI.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3[yXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MEPEHH 00BEMa
KOMHATBI, JaBJICHUS U TEMIIEpaTyphbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXY ITapaMeTpaMu COCTOSHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoebl mepmoounamuku

Tepmoaunamuueckasi cuctema. BHyTpeHHSIE SHEprus TEPMOAMHAMMYECKON CHCTEMBbI H
criocoObl e€ m3MeHeHus. KonnyectBo TeroTsl U pabota. BHyTpeHHsIsE SHEPrUus 0JHOATOMHOTO
uJeanbHOTOo ra3a. Bupl Temionepenayu: TEIONPOBOAHOCTb, KOHBEKIIUS, U3JIydeHHE. Y IebHas

TEeNI0EMKOCTh BEIIECTBA. KommyecTBO TEIIIOTHI IIpHU TCILIOIICpEaAaydc.

[Tonsitre 06 aguabaTHOM mpouecce. [lepBriii 3akoH TepmoanHaMuku. [IpumMeHeHue nepBoro
3aKOHA TePMOJMHAMHUKY K H3ompoiieccaM. [ padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmouHamMuku. HeoOpaTuMOCTh MPoOLeccoB B IPUPOJIE.
Tennobie MamuHbl. [IpuHIUIBL AeHCTBUS TEIUIOBBIX MamuH. [Ipeobpa3oBanus sHepruu B
TeruIoBbIX MamnHax. KoagduuuenT nonezxHoro aeictus TemioBoil Mammusl. Lukn Kapao u ero

KOS(b(bI/ILII/ICHT MOJIC3HOTO JEHCTBUS. OKOJIOTHYECKHE HpOGJ’ICMLI TCIIOOHCPIr€TUKH.

Texauueckue yCTpOﬁCTBa U MPAKTUYCCKOC TIPUMCHCHUC: MNOBHUIATCIIb BHYTPCHHCTO
CropaHus, OBITOBOI XOJIOOUJIbBHUK, KOHAUIIUOHED.
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Jlemoncmpayuu

V3MeneHne BHYTpEHHEH SHEPrHMM Teja IpPU COBEPIICHUH DPAOOTHL BBUIET HPOOKH W3

OYTBIIKH IO ICHCTBHEM CKATOTO BO3yXa, HAarpeBaHue dpupa B JTaTYHHOU TPYyOKe MyTEM TPEHHS
(BUIEOAEMOHCTpALIHS).

N3menenue BHYTpEeHHEHM SHEpruu (TeMIepaTyphl) Teja Mpu Terionepeaaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Moienu apoBoii TypOUHBI, IBUTATEIISI BHYTPEHHETO CTOPaHUsl, PEAKTHBHOTO JIBUTATEIIsL.
Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3mepenue yaenbHoM TeII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpazoBanne u koHaeHcanus. Mcmapenue u kunenue. AGCOTIOTHAS] K OTHOCUTEIbHAS

BII&XKHOCTh BO3ayxa. HaceleHHbIit map. YaenpHas TemioTa mapooOpa3oBaHUs. 3aBUCUMOCTH
TeMnepaTypH KHUIICHUA OT JAaBJICHUSI.

Teépnoe Teno. Kpucrammueckue u amopgHbie Tena. AHU30TPOTIHS CBOMCTB KPUCTAIIOB.

Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lmaBieHne W KpucTayuM3anus. Y IeabHas
TeruioTa riasneHus. CyonuManus.

YpaBHEHHE TEIUIOBOTO OaslaHca.

Texnuueckne ycTpoiicTBa M MNPAKTUYECKOE MPUMEHEHHUE: THUTPOMETpP M IICHUXPOMETD,

KaJIOPUMETP, TEXHOJIOTMU ITOJTYYCHHSA COBPEMCHHBIX MaTC€pUaaloOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
1 HAHOTCXHOJIOT'HUH.

Jlemoncmpayuu
CBolicTBa HACBIIIEHHBIX MapOB.
Kunenue npu NOHM)KEHHOM JaBJICHUH.
Croco0Obl M3MEPEHUS BIAKHOCTH.
HaGnronenue HarpeBaHus U TUTaBJICHUS KPUCTAIUNIMYECKOTO BEIIECTBA.
JleMoHCTpalys KpUCTaioB.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3mepeHune OTHOCUTEIBHOM BIaXKHOCTH BO3/1yXa.
Pasnen 4. DiiekTpoanHaMuKa

Tema 1. Inekmpocmamuka



OnexTpuzanus Teln. OJEKTpUYeCKUid 3apsa. JBa BHOA DJIEKTPUYECKUX 3apsioB.
[IpoBOHUKH, AUANEKTPUKH U MOJYIIPOBOJIHUKU. 3aKOH COXPAHEHUS MIEKTPUUYECKOTO 3aps/a.

B3aumopneiicteue 3apsnoB. 3akoH Kymona. TodeuHblid  31eKTpUuYecKuUM — 3apsn.
Onextpuueckoe mnoJie. Hanpsk€HHocTh snekTpuyeckoro nods. IlpuHnun cynepnosunuu

QJICKTPUYCCKUX moyei. JInaun HaHpH)KéHHOCTI/I QJICKTPUYCCKOT'O I10JIA.

Pab6ota cui anekrpocraTrueckoro nosst. [loreniuan. Paznocts notennunanos. [IpoBoHIKN
U AUBJIEKTPUKH B 3JIEKTPOCTATUUECKOM HoJie. JusnexkTpuueckas MpOHULIAEMOCTb.

OnektpoéMKocTh. KonaeHcaTop. DNEKTPOEMKOCTh IIJIOCKOTO KOHACHCATOpA. DHEPrus
3apsHKEHHOTO KOHJIEHCATOPa.

TexHuyecknue yCTpoOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: SJIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTATUYUECKAs 3alllUTa, 3a3€MJIEHHUE SJIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO M MPUHLKUIT JEHCTBUS dJIEKTPOMETPA.

B3anmopericTBre Ha’IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TT0JIE 3aPSHKCHHBIX TEl.

[IpoBOAHMKH B 31EKTPOCTATHYECKOM MOJIE.

DIIEKTpOCTAaTUUYECKAs 3alUTa.

Z[I/IBJ'IGKTpI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.

3aBHCUMOCTh BJICKTpOéMKOCTI/I IIJIOCKOr'0 KOHACHCATOPA OT IJIOIAaar IIaCTHH, PaAaCCTOSIHHUA
MCKIAY HUMH U ,I[HBJ'IGKTpH‘lGCKOﬁ IMPOHUIIACMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuveckuii mok. Toxu 6 paziuunvlx cpeoax

DNEeKTPUYECKUA TOK. YCIIOBUS CYLLIECTBOBAHUS JIEKTPUUYECKOTO TOKA. VICTOUYHMKH TOKa.
Cuia Toka. [IocTOSIHHBIN TOK.

Hanpspkenne. 3akon OMma ai1s ygacTka LIETIH.

QHCKTpI/I‘-ICCKOC COIIPOTUBJICHHC. YaenpHOE COIIPOTUBJICHHUC BCIICCTBA.
HOCJ]C,Z[OB&TCJ]LHOC, napajijieJibHOC, CMCIIAaHHOC COCANHCHUC ITPOBOAHUKOB.

PabGora QJICKTPUYICCKOT'O TOKA. 3akoH ﬂ)KOYJ'I}I—.HeHI_Ia. Mo1HOCTh QJICKTPUYICCKOTO TOKA.
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DNEKTPOABUKYILAsl CUJla U BHYTPEHHEE COMPOTUBICHNE UCTOUHUKA ToKa. 3akoH OMa s
MOJIHOM (3aMKHYTOM) 31eKkTpruueckoil nenu. KopoTkoe 3amMbikaHue.

DNEeKTpOHHas IPOBOAUMOCTD TBEPABIX METANIOB. 3aBUCUMOCTh COIPOTHUBIIEHUS METAIIJIOB
oT TeMieparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHas M HpPHUMECHas MPOBOJAUMOCTb MOJYIPOBOJIHUKOB.
CgroiictBa p—Nn-nepexona. IlomynpoBoiHUKOBBIE TPUOOPHI.

DNEeKTpUYECKHii TOK B pacTBOpax M paciulaBax dJIEKTPOIUTOB. DIIEKTPOJUTHUECKAS
JUCCOITHAIUS. DIIEKTPOJIN3.

OnexTpuueckuil Tok B razax. CaMoCTOATEIbHBIN U HECAMOCTOATEIbHBIN pa3psa. MomHuUsL.
IIna3ma.

TexHudeckune ycTpoiCcTBa U MPAKTUUECKOE MPUMEHEHHE: aMIIepMETp, BOJIBTMETP, PEOCTaT,
WCTOYHUKHA TOKA, DJEKTPOHArpeBaTelbHbIe NPUOOPHI, DIEKTPOOCBETUTEIHHBIE MPHOOPHI,
TEPMOMETP  CONMPOTHUBJICHHS, BAKyyMHBIH  JHOJ, TEPMHUCTOPHI U  (HOTOPE3UCTOPHI,
MTOJTYITPOBOTHUKOBBIA THOJ, TaTbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKEHHUSL.

3aBHCUMOCTh COMMPOTUBJICHUA HUWIMHAPUYCCKHUX IIPOBOJHHUKOB OT IJIWHBI, IUIOIAAN
IMONMEPEYHOT'O CCYCHHUA U MaTCpHralia.

CmMmenranHoe COCAUHCHHUEC IIPOBOJHHUKOB.

HpHMOG HU3MCPCHHUC BJICKTpOI[BI/I)KYH_Ieﬁ CHJIBI. KOpOTKOG 3aMbIKaHUEC TaJIbBAHUYCCKOI'O
OJIEMECHTA U OI€CHKA BHYTPCHHETO COITPOTUBJICHUA.

3aBMCHUMOCTD COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAMMOCTD BO3AYXA.

OaHOCTOPOHHSIA IPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyenune cMEmaHHOTrO COSAVMHEHUS PE3UCTOPOB.

N3mepenue 351eKTpOoABUKYIIEN CUIIbI MICTOYHHUKA TOKA M €70 BHYTPEHHETO COITPOTUBIICHHUS.
Habnronenue snexTpoinsa.

MexnpeamerHbie CBA3U
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N3ydenne xypca ¢usukm 0O6a3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBISIETCS C YUETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduu U TEXHOJIOTHH.

MeosicnpeOomemnuvle nousimusi, CBSI3aHHBIC C W3YYCHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, Hay4dHbId (akt, rumore3a, Qu3uUeckas BEIMYMHA, 3aKOH, TCOPHS, HAOIIOJICHUE,
SKCIEPUMEHT, MOACIIMPOBAHUE, MOJENb, U3BMEPEHUE.

Mamemamuxa: penieHne CUCTEMBbl ypaBHEHUH, TUHeHHas QyHKIus, napadoiia, runepbona,
uX rpaduku u CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC,
OCHOBHOE TPUIOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HX IPOEKLUUHU HAa OCH KOOpAMHAT,
CIIO)KEHHE BEKTOPOB.

buonocusn: mexannueckoe JIBWKEHUE B )KMBOW mpupojae, Judpdysus, ocMoc, TEII000MeH
KUBBIX OpraHU3MOB (BHJIbI TEIUIONEpENaUH, TEIJIOBOE PaBHOBECHE), IEKTPUUECKUE SBIICHUS B
YKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOECHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHAas Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, XUIKOCTEH U Ta30B, DIJICKTPUYECCKUE
CBOMCTBA METAJIJIOB, SJICKTPOJIMUTUYECKAS TUCCOIIUAIIHS, TaTbBAaHHUKA.

l'eoepagpus: BNaxXHOCTh BO3/1yXa, BETPbI, 0apoMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHKUE ABWKEHHI C MCIOJIH30BAHUEM MEXAHU3MOB, YUET TPECHUS B
TEXHUKE, TOJIIMITHUKH, WCIOJIh30BAHWE 3aKOHA COXPAHEHUsS HMITyJIbca B TEXHHKE (pakeTa,
BOJIOMET W JpYrue), JABUTATE]Ib BHYTPEHHErO CropaHus, IMapoBas TypOWHA, OBITOBOM
XOJIOJMIIFHHUK, KOHIUITHOHED, TEXHOJIOTUH TOJTy4EHHsI COBPEMEHHBIX MaTE€PHaIoB, B TOM YHCIIE
HAaHOMATepUAJIOB, W  HAHOTEXHOJOTHMH,  OJJCKTPOCTATHYECKas  3alluTa,  3a3eMIICHHE
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBI TPUHTEP, OJIEKTPOHArpeBaTelbHbIE MPUOOPEI,
AIIEKTPOOCBETUTEIILHBIC TIPUOOPHI, TaTbBAaHHUKA.

11 KUIACC
Pasznen 4. diiekTpoauHaMHKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHL. B3anMonaelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE ToOJe.
Bextop marautHo# unaykiuu. [IpuHIMN cynepno3uiiuu MarHUTHEIX mosiel. JIMHUY MarHuTHOU
unaykuud. KapTuHa mTuHui MarHUTHOW MHAYKIIUU TOJISE TOCTOSTHHBIX MarHUTOB.

MarnuTtHO€ MoJjie MPOBOJHUKA ¢ TOKOM. KapTuHa JIMHUNA WMHAYKIMM MAarHUTHOTO MOJIs
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA U 3aMKHYTOTO KOJIBIEBOTO MPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna J'IopeHua, eé MOAYJIb W HaIIpaBJICHHUC. I[BI/I)KCHI/IC Bap}I)KCHHOf/'I qJacTulbl B
OJHOPOJHOM MArHMTHOM IIOJIC. PabGora cubl HopeHua.

SIBnenue SHCKTPOMaFHHTHOﬁ HHAYKINH. IToTok BCKTOpa MarHUTHOM HHAYKIWU.
3J'ICKTpO,Z[BI/I)KyIJ_Ia$I CyJia UHAYKIHH. 3akoH BHGKTpOMaFHHTHOﬁ HHAYKIIHUU d)apaz(eﬂ.
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BuxpeBoe »snexTtpuueckoe Imosie. IIEKTPOJBIIKYILAS CUla WHIAYKIIMU B IIPOBOJHHUKE,
ABWIXKYHICMCA NTOCTYIIATCIIBHO B OAHOPOJHOM MArdHuTHOM ITOJIC.

IIpaBuiio Jlenna.

NHnykTuBHOCTD. SIBJICHUE CAMOMHAYKIIUH. DJIEKTPOIBIKYINAS CUTIA CAMOUHTYKIIHH.
9Hepr1/1$1 MaravMTHOI'O IIOJIA KaTylIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

Texanueckue YCTpOI\/'ICTBa U TMPAKTUYCCKOC TPUMCHCHUC. TIOCTOAHHBLIC MArHUTHI,
OJICKTPOMArHUTHI, JICKTPOABUI'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, MTHAYKIWMOHHAA MMCYb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIIOHEHHUE ANEKTPOHHOTO MMyYKa MAarHUTHBIM TIOJIEM.
JIuHWY WHIYKITUA MarHUTHOTO TIOJIS.
B3anmopeiicTBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.
SIBreHME ANEKTPOMArHUTHOW HHAYKIUH.

[IpaBuo Jlenna.

3aBHCUMOCTh 3J'IeKTp0I[BI/I)KYHICI71 CUJIBI MHAYKIOKUKU OT CKOPOCTH M3MEHCHUSA MArHuTHOI'O
IIOTOKaA.

SIBiIeHME CAaMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydyeHne MarHuTHOIO IOJIs KaTYIIKH C TOKOM.

HccnenoBanue nercTBrs MOCTOSIHHOTO MAarHUTa Ha PaMKy ¢ TOKOM.

HccnegoBanue sIBICHUS BHCKTPOMaFHHTHOﬁ WHAYKIUH.

Paznen 5. KosieGannsi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHmsle Kojaedanus
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Konebarenpnas cucrema. CBOOOJHBIE MeXaHMYeCKHe KoJjiebaHus. [ apMoHHMUecKHe
konebanusa. Ilepuon, wactora, ammuutyna U (asza koneOGanwii. I[IpyKMHHBIH MasTHHK.
MaremaTHueCK1i MasTHUK. Y paBHEHUE TapMOHUYECKUX KojieOanwmii. [IpeBparienue sHepruu npu
rapMOHUYECKHX KOJICOaHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHWS B HACATHHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXKIY MEXaHHYECKUMH U DIIEKTPOMAarHUTHBIMH
konebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HICATHHOM KOJI€OaTeIbHOM
KOHTYpE.

[IpencraBnenne o 3aTyxaroMmuX KojeOaHMsIX. BBIHYXIICHHbIE MEXaHUYECKUEe KOJeOaHwMs.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHNUs.

[lepemennbiii TOk. CHHYyCOUJANIbHBIN MEpPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIITMTYTHOE U JEMCTBYIOLIEE 3HAYECHUE CUJIbI TOKA U HAIIPSHKCHUS.

Tpanchopmarop. [IpousBoncTBo, mepepaya M NOTPeOSEHUE AIIEKTPUUYECKONW SHEPTHH.
OKOJIOTMYECKME PHUCKH TIPU NPOU3BOJACTBE 3SIEKTpodHEepruu. KynpTypa HCHOJIB30BaHUSA

AJIEKTPOSHEPTUHU B MOBCEHEBHOM )KU3HH.

TexHuueckre yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHWE: DIIEKTPHUYECKH 3BOHOK,
TEHEPaTOp NEPEMEHHOTIO TOKA, JIMHUU JIEKTPOIIepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KosiebaTeIbHON CHCTEMBI (IPYKWHHBIA I MaTeMaTHYECKHI
MasITHUK).

HaGnronenue 3aryxarommx KojieOaHuH.
HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUH.
Ha6nronenue pe3onanca.

CB0OOIHBIC ATIEKTPOMArHUTHBIC KOJICOAHMS.

OCI_II/IJ'IJ'IOFpaMMLI (38.BI/ICI/IMOCTI/I CUJIbl TOKa MW HAIPSAKCHHUA OT BpeMCHI/I) JUIA
QJICKTPOMArduTHBIX KOoJIEOaHUH.

Pe3onanc IIpu MOCJICA0BATCIIBHOM COCAUHCHHUU PE3UCTOPA, KATYIIKH HHAYKTUBHOCTHU U
KOHACHCATOpaA.

Mogenb TMHNAN IEKTPOIIepESadH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIAa MANIBIX KOJIeOaHU Ipy3a HA HUTH OT JUTMHBI HUTHU U
Macchl Tpy3a.

HccnegoBanue NEpEeMCHHOTO TOKa B I1ENIM M3 TOCJICA0BATCIILHO COE€OUHEHHBIX
KOHACHCATOPA, KaTYIIKU U PE3UCTOpA.
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Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60Hbl

MexaHnyeckue BOJIHBI, YCIIOBUA pacipocTpaHeHus. [lepuon. CkopocTs pacrpocTpaHEHUs!

u januHa BosHBL [lomepeunsle W MpojoibHbIE BOJHBL. MHTepdepenuus u mudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CropocTh 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKka.
9HeKTp0MaFHHTHBI€ BOJIHBI. Y CJIOBHUA H3JIYUCHHUSA DJICKTPOMArHUTHBIX BOJIH. Bzaumnas

opueHTtanus BekTopoB E, B, V B anekrpomarauTHoit BosHe. CBOMCTBA 31IE€KTPOMArHUTHBIX BOJIH:

OTpaXCHHE, TpeJIOMIICHHWE, Toispu3anus, audpakous, uHTepdepeHius. CKOpOCTbH
3IEKTPOMArHUTHBIX BOJIH.

[Ilkana 3€eKTPOMArHUTHBIX BOJH. IIprMeHeHHe 3MeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpunHIUIIBI pagOCBA3U U TeNeBUACHUA. Pagnonokanus.
DJIEKTPOMArHuTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHnueckre yCcTpONCTBA M MPAKTUYECKOE NMPHUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI,

YIBTPa3BYKOBAsl JMArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaaTuoNpUEMHHK, TEICBU30D,
anTeHHa, tenepon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPaHEHUE TIOTIEPEUHBIX U MPOAOJIbHBIX BOJIH.
Konebmomnieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS] MEXaHUYEeCKUX BOJIH.
Habmonenue nntepdepeHunu u Jupakiii MEXaHHUYECKHUX BOJIH.
3BYKOBOM pe30HAHC.

HaOnroneHue cBs3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYIOHM W YacCTOTOM
KOJICOaHUIA.

HccnenoBanue  CBOIMCTB  AIEKTPOMArHUTHBIX  BOJH:  OTpPaXEHUE, IMPEIOMIICHHUE,
noJisipu3anus, Audpakuus, uaTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonrHeitHOE pacpoCTpaHEHHE CBETA B OAHOPOJHOU Cpee.
JIyud cBera. ToUeYHBIN UCTOYHUK CBETA.

OTtpaxkeHue CBeTa. 3aKOHBI OTPaKeHHUs cBeTa. [locTpoeHHe H300pakeHUN B IUIOCKOM
3epkale.
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[Ipenomnenne cBera. 3akoHBl MpPEJIOMIICHUS cBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomwiieHus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroa MOJHOTO BHYTPEHHEIO
OTpaXKECHHUS.

JHucnepcus ceeta. CiioxkHbIi cocTaB Oenoro ceera. L{Ber.

CoOuparomue W pacceuBaromue JUH3BL. ToHKas nwH3a. DOKYCHOE pacCTOSIHUE W
ONTUYECKasi CHjla TOHKOW JUH3BL. [locTpoenne n3o00pakeHuii B COOMPAIOIINX M PACCEUBAIOIINX
nrH3ax. Popmysa TOHKOH JIMH3bL. Y BEJIMYEHUE, JABAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepenums cBera. KorepeHTHbIE HCTOYHHUKH. Y CIOBUSA
HaOJIOZCHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHIIMOHHON KapTUHE OT ABYX CHH(pA3HBIX

KOTCPCHTHBIX HCTOYHHUKOB.

Hudpakuuss cera. JluppakunoHHas pemiérka. YClIoOBHE HAOMIOAEHHS TJIaBHBIX
MaKCHMYMOB IIpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

Texnuueckue ycTpoiicTBa M NPAaKTUYECKOE NpPHUMEHEHHUE: OYKH, JIyna, QoTroamnmapar,
HpOGKI_[I/IOHHI:;If/'I amnrmapar, MUKPOCKOII, TEJICCKOII, BOJIOKOHHAA OIITHKA, JII/I(l)paKIII/IOHHaSI peméTKa,
HOJIAPOU .

Jlemoncmpayuu

[IpsimonuHeliHOE paclpoCTpaHEHUE, OTpakKe€HHWE W TMperaomsieHue cBeta. OnTuyeckue
MPUOOPHI.

[TonHOE BHYTpeHHEE OTpaykeHrue. Moieab CBETOBOIA.
HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.
Mopenu MUKpPOCKOTIa, TeJIECKOTIIA.

HaGnronenue narepdepeHIiuy cBera.

Ha6nronenue qudpakuuu cBeTa.

HaGnronenue aucnepcun cBeTa.

[Tonyuenue ciekTpa ¢ TOMOIMIBIO MPU3MBI.
[Tonyuenue ciekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.
Habmronenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
N3mepenue nokazaTens IpeIoMISHUS CTEKIIA.
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HccnenoBanue cBOWCTB N300pakeHUH B JTMH3aX.

Habmonenue nucnepcun cBera.

Pa3nes 6. OcHOBBI cClleMAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'pannuBpl IPUMEHMMOCTH KJIACCUYECKOM MeXaHWKH. IlocTymaTsl crienuanbHOM TEOpUH
OTHOCHUTEIIBHOCTH: HHBApUAHTHOCTb MOJXYJs CKOPOCTH CB€Ta B BaKyyme, IIPUHLUII
OTHOCUTEJILHOCTH DWHIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJJIEHNE BPEMEHH U COKPAILEHUE JITUHBI.
DHeprus U UMIYJbC PEIITUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ SJHEPrUed U UMITYJIbCOM PEJIATUBUCTCKON YaCTUIbl. DHEPrUs MOKOSI.

Paszpnen 7. KBanToBasi pusuka
Tema 1. Dnemenmul Keanmoeoit ONMUKU

®ortonsl. Gopmyna [Tnanka cBsi3u 3HEpruu POTOHA C €ro YACTOTON. DHEPrus U UMITYIIbC
¢dboToHa.

OtkpeiTne u wucciuenoBanue (Gorodddexra. Ombiter  A. I'. CromeroBa. 3aKoHBI
dbotorddekra. YpaBuenue DitnmreitHa as hotoddpdexra. «KpacHas rpanuma» Gorodddekra.

JlaBnieaune cBeta. OnbrTel I1. H. JIeOGenena.

XUMHYECKOE IEUCTBUE CBETA.

Texuuyeckne yCTpoHCTBa W MpPaKTHUECKOE MpUMEHEeHHe: (OTO3IEMEHT, (OTOAATUHK,
CoJIHEYHast OaTapesi, CBETOJUO/I.

Jlemoncmpayuu

@013 PeKT Ha YCTAaHOBKE C LIMHKOBOH IJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

Ceeroguos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmnbiTel Pesepdopna mo paccesHuro o -yactuil. [lnmanetaphas
Mozens aroma. [loctymater bopa. M3nydenue u nmornomieHue (GOTOHOB MPH MEPEXOAE aTroma C

OJIHOTO YPOBHS 3HEPTUH Ha Apyroil. Bunel cniektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/aA.

BonnoBble cBolicTBa yactuil. Bosnsl ne bpoiinsa. KopryckynsipHO-BOJIHOBOH Tyaan3M.
17



CnoHTaHHOC B BBIHYX/ICHHOC HU3JTYUCHUC.

TexHuueckue yCTpOMCTBA M IMPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIM aHaIU3
(cekTpocKo1), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopaa.

Onpenenenre JJIMHBI BOJHBI J1a3epa.

Habntoienue nuHelyaThIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

Ha6nronenune nuHeHYaToro crexkTpa.

Tema 3. Amomnoe a0po

DKCIIEpUMEHTHI, T0KA3bIBAIOIINE CI0XKHOCTh CTPOEHUs siipa. OTKpbITHE paAMOAKTUBHOCTH.
OmnsiTel Pesepdopna no onpeneneHnto coctaBa paaAloakTUBHOTrO u3inydyeHus. ColicTBa anbda-,

6eTa-, ramMmma-us3JIydCHHUs. Bansane PaaduOAKTHUBHOCTHU HaA )KHUBBIC OPraHU3MBI.

OTtkpeITHE TTPOTOHA M HelTpoHa. HykimonHast monens siapa ['eiizenbepra—lBanenko. 3apsiy
sapa. MaccoBoe uucio sapa. M3oTomnsl.

Anbda-pacniag. DJIEKTpOHHBIH W TO3UTPOHHBIA Oera-pacnaza. ['amma-usmydeHue. 3aKkoH
PaZvo0aKTUBHOTO pacmaja.

DHeprus B34 HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
Snepusie peakuuu. [lenenue u cCUHTE3 siep.

SAnepubiii  peaktop. TepmosiaepHbiii cuHTE3. [IpoOaeMbl M TNEPCIEKTUBBI  SIEPHOM
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPTEeTUKH.

OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
Mertoabl HAOIIOAEHNS U PETUCTPALIUH 3IEMEHTAPHBIX YACTHII.
®dyHnameHTaIbHbIE B3auMoeicTBus. EAMHCTBO pu3ndeckoit KapTHHBI MHUpa.

Texnuueckne ycTpoiicTBa M NpPaKTUYECKOE MPUMEHEHHUE: J03UMETp, Kamepa Buibcona,
SJICpHBIA PeakTop, aToMHast GomMoOa.

Jlemoncmpayuu
Cu€TYnK MOHM3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
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HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).
Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKHU

Otansl pa3BUTHS acTpoHOMUU. [IpukiasgHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMUH.

Bun 3Bé3nH0r0 HebOa. Co3Be3nus, spkue 3BE3/bI, IUTAHETHI, X BUAUMOE JBIKEHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHepruu ConHua u 3BE34. 3BE3NBI, HX
OCHOBHBIE XapaKTePUCTHKH. JlHarpamma «CreKTpalIbHBINA KITacC — CBETUMOCTDY. 3BE3/IbI TITaBHOM
MOCIIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETHMOCTb» Ui 3BE3A  TJIABHOM
mocleioBaTeIbHOCTH. BHyTpeHHee cTpoeHme 3BE37. CoBpeMeHHBIE TMPEICTABICHHS O

MPOUCXOKACHUH U 3BoJforrK COJIHIIA 1 3BE3/T. DTambl )KU3HU 3BE3]T.

Mnneunsiii [1yts — Hama [ManakTtuka. [lonoxxenue u nmwkenne Connia B ["anaktuke. Tumsl
rajakTuk. PaguoramakTuku u kBazapbl. YEpHbIE IBIPHI B SIAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO6na. Paz6eranue ramaktuk. Teopust
Bossmmoro B3peiBa. PenmukToBoe m3mydenue.

Macirabnas ctpykrypa Beenennoil. Metaranaktuka.

Hepeménnpie npoOieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM TJIa30M C MCIHOJB30BaHUEM KOMITBIOTEPHBIX MPUIIOKEHUN
JUI OTIpEeJieNIeHUs MOJI0KEHUSI HeOECHBIX 00BbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOT0 MOTyIIAPUS U IPKUE 3BE3IBL.

Ha6nronenus B reneckon Jlynsl, mianer, Maeuroro [lyTu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku u acTpoHOMUM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COLMAIbHOW U
ATHYECKOH cepax AesTeTbHOCTH YeI0BeKa, POJib U MECTO (PU3UKU U ACTPOHOMHUU B COBPEMEHHOM
HAy4yHOW KapTHHE MHpa, Pojib (Qu3nYeckod Teopuu B (OPMUPOBAHUU TMPEICTABICHUN O
¢buznueckoil KapTUHE MUpa, MECTO (U3NYECKON KapTHHBI MHpa B OOILIEM PSAAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O MPUPOIE.

MexnpeamerHbie CBA3U

Nzyuenne kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocyuecTBIseTcs ¢ Y4€TOM
COJIepKaTeNbHBIX MEXKIPEIMETHBIX CBSA3€M € KypcaMH MaTeMaTuKHU, OHOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHUH.

Mesicnpeomemnusie nouamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAayYHOI'O IO3HAHUS:
SBJICHWE, HAy4YHbId (akT, rumores3a, Qu3uveckas BEIMYMHA, 3aKOH, TEOPHs, HAOIOJICHHE,

OKCIICPUMCHT, MOACIINPOBAHNEC, MOJCJIb, U3BMCPCHUC.
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Mamemamuxa: penieHue CUCTEMbl YpaBHEHHMU, TPUTOHOMETpUYECKUEe (PYHKIUHU: CHUHYC,
KOCHUHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M HX
MPOEKIMH Ha OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKIIMIA,
MPU3HAKH NIOJ00US TPEYTOJIbHUKOB, OTIPEACICHUE TUIONIAIN TUIOCKUX GUryp u 00bEMa Tell.

buonozus: anexTpruyeckue sIBIEHUS B )KUBOM NPUPOJIE, KOJleOaTeIbHbIE IBUKEHUS B )KUBON
IIPUPOJIE, ONITHYECKUE SIBJICHUS B )KUBOU IPUPOJE, NEUCTBUE pAJUALMH HA KUBBIC OpPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYN, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHUsl KPUCTAJUIMUECKOMN PElIETKH, CIIEKTPAJIbHBIN aHaIu3.

l'eocpagpus: MarHUTHBIE TOJOCAa 3€MJIM, 3aJ€KU MarHUTHBIX pyd, GOTOChEMKA 3eMHOMU
MTOBEPXHOCTHU, IPEICKA3aHUE 3EMIIETPSICEHUH.

Texnonozus: TMHAN SIIEKTPOIIEpEIad, TeHEPATOP IIEPEMEHHOIO TOKA, JIEKTPOABHUIaTENb, HHAYKIIHOHHAS
meyb, pajgap, pagdonpHEMHUK, TENEBU30p, aHTeHHa, TenepoH, CBYU-meds, NPOEKIMOHHBIM ammapar,
BOJIOKOHHAS OINTHKA, COJTHEYHast GaTapesl.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBLI 11O ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30OBAHUA

OcBoenne ydeObHoro mpenmera «®Pus3mKa» Ha YpPOBHE CpPEIHEro OOIIero oOpa3oBaHUS

(6a30BBIT  YpOBEHB) JOHKHO  OOECTCUUTHh  JIOCTHKEHHE  CIEAYIONUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U TIPEJAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE PE3yNbTaThl OCBOCHHS y4eOHOro mpenmera «Du3mka» TOKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYJaroNIuXcsi PyKOBOACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX OPHWEHTALMH, TIO3UTUBHBIX BHYTPEHHHUX
yOeXKIEHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIECTBa,
pacimMpeHue XU3HEHHOTO OIbITa M OTbITa JIEATEILHOCTH B IMPOLIECCE peau3allii OCHOBHBIX
HaIpPaBJICHUN BOCITUTATEIBHOM NESITEIbHOCTH, B TOM YHUCIIC B YACTH:

1) rpaxIaHCKOro BOCIIUTAHUS:

C(bOpMI/IpOBaHHOCTB Fpa)KﬂaHCKOﬁ O3 06yqa101ueroc;1 KaK aKTHMBHOIO H
OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6H.[6CTBa;

MPUHATHE TPAJAULHUOHHBIX OOIIEYETOBEYECKHMX T'YMAHUCTHUECKUX M JEMOKPATUYECKUX
LIEHHOCTEH;

TOTOBHOCTb BE€CTU COBMCECTHYI JCATCIIBHOCTb B HMHTEPECAX TI'PaXXKJAAHCKOTO O6H_IGCTB8.,
Y4aCTBOBATH B CAMOYIIPABJICHUU B 06pa3013aTenLH0171 OpraHu3aluun,

YMCHHC B3aHMOJECUCTBOBaTh C COIIHAIbLHBIMHU HHCTUTYTaMH B COOTBCTCTBHUU C HUX
(I)YHKI_[I/IHMI/I N Ha3HAYCHUEM,

TOTOBHOCTH K FyMaHHTapHOﬁ u BOHOHTépCKOﬁ ACATCIIbHOCTH,

2) NIATPHOTHYECKOT0 BOCTIMTAHMUS:
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c(OPMHUPOBAHHOCTH POCCUHCKOM Pk TaHCKOW MIEHTHYHOCTH, MATPUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIaM, JOCTIDKEHHSM POCCHHCKUX
y4E€HBIX B 001aCTH (PU3UKHU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMA:
c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYCCKOTO TTOBEICHUS;

CIOCOOHOCTh OIIEHWBAThH CUTYAIIMIO U IPUHIUMATh OCO3HAHHBIC PEIICHUS, ODUCHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIIE B IEATEIHOCTH YUYEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO OyIyIIero;
4)3CTeTHYEeCKOT0 BOCTIMTAHUS

OCTETUYECKOE OTHOILICHUE K MHUPY, BKIIIOYasi CTETUKY HAYyYHOI'O TBOPYECTBA, IIPUCYILETO
¢buznueckoit HayKe;

5) Tpy10BOT0 BOCIIMTAHUSI:
MHTEpPEC K pa3Iu4HbIM chepam npodeccnoHanbHOM AESITETbHOCTH, B TOM YHCJIE CBA3aHHBIM
c (QU3MKOM M TEXHUKOW, YMEHHE COBepIlaTh OCO3HAaHHBIM BHIOOp Oyaymield mnpodeccuu u

PEAIN30BbIBATH COOCTBEHHBIE JKU3HEHHEIE I1JIaHBbI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHMUIO U caM00Opa30BaHUIO B 00JacTH (U3MKU HA
MPOTSHKEHUU BCEH )KU3HU;

6) 9KOJIOTHYECKOT0 BOCTIUTAHUS S

cOPMUPOBAHHOCTh HKOJIOTUYECKON KyJIbTYpbl, OCO3HAaHHE TIJIOOATBLHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

IIJIaHUPOBAHUE U OCYIICCTBIICHUEC HCI;'ICTBI/II;'I B OK];)Y)KaIOH_[eﬁ Ccpeac Ha OCHOBC 3HAHUA menen
YCTOﬁqHBOFO Pa3BUTHA YCTIOBEYCCTBA,

paCcIupCHUC OIIbITa ACATCIBHOCTH  3OKOJIOT HYeCKOM HaIlpaBJICHHOCTH Ha OCHOBC
HMCIOIIHUXCA 3HAHUH 110 (1)I/IBI/IK6;

7) HIEeHHOCTH HAYYHOTI'O TIO3HAHUS

C(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3MUECKON HAYKH;

OCO3HAaHUC NCHHOCTU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IIPOLCCCC U3YUCHUS (1)I/I3I/IKI/I
OCYIICCTBJIATH MPOCKTHYIO U UCCICAO0BATCIIbCKYIO NCATCIIBHOCTE HHANBUAYAJIbHO U B T'PYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATbDI

ITo3naBaTenbHBIC YHHBEpPCcaAbHbIC Y4eOHbIE JeHCTBUSA
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Ba3oBble Jornueckue aeiicTBUA:

CaMOCTOSITEJIbHO (pOPMYIMPOBaTh M aKTYaJlU3UpOBAaTh IPOOJIEMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

ONPpCACIIATD LUCIIN ACATCIIBHOCTH, 3aJaBaTh MapaMCTPbl U KPUTCPUU UX JOCTHUIKCHUS,
BBIABJIATH 3aKOHOMCPHOCTHU U IMTPOTHUBOPCUUA B PACCMATPHUBACMBIX (1)H31/IT-ICCKI/IX SIBJICHUAX,

pa3pabaTbIBaTh IUIaH pemIeHHs MPOOIEMBI ¢ YUETOM aHAJIM3a UMEIOIINXCSl MaTepPHaIbHbIX U
HEMAaTEpUAJIbHBIX PECYPCOB;

BHOCHUTH KOPPCKTUBBI B ACATCIBHOCTb, OLCHUBATH COOTBCTCTBUC PC3YJIIbTATOB LCIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBATh W BBIMOJHATH pabdOTy B YCJIOBHUSX pEabHOTO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPCATUBHOC MBIIIJICHUEC IIPU PCHICHU N )KU3HCHHBIX npo6neM.
ba3oBbie HCCJaea0BaTEC/JIbCKHUE )IeﬁCTBHﬂ:

BIIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KITIOYEBBIMU TOHATUSIMH W METOJaMH (PU3MUECKOU
HayKH;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIIEIOBATEILCKOW M MPOCKTHOM JEATEILHOCTH B OOJIACTH
(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIIFHOMY TIOMCKY METOJIOB PEIICHUS 3a1a4
(U3NIECKOTO COAEPIKaHMs, TPUMEHEHHIO PA3IMYHBIX METOIOB TIO3HAHMS,

BIIQJICTh BUIAMHU JIEATCIBHOCTH TI0 IOJYYCHHUIO HOBOTO 3HAHHS, €r0 HHTEPIIPETAIHH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIUYHBIX YUCOHBIX CUTYAIIUsAX, B TOM YUCIIC MTPH CO3JIaHUH
Y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISBJISITh TIPUYMHHO-CJICIICTBECHHBIC CBSI3M M aKTyaJM3UpOBaTh 3a/ady, BBIJIBHUIaTh
THIIOTE3Y €€ PelICHUs, HAXOAUTh apIYMEHTBI JUIs I0Ka3aTeIbCTBA CBOMX YTBEPIKICHH, 3a/1aBaTh

napaMeTpsl U KPUTEPUU PELICHUS;

AHAJIIM3UPOBATD MOJIYYCHHBIC B XOAC PCHICHUS 3a]a4r PE3YyJIbTAThl, KPUTHYCCKHU OLCHUBATDH
HUX JOCTOBEPHOCTD, MPOrHO3UPOBATH U3SMCHCHUC B HOBbBIX YCJIOBUAX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHON NESITEIBHOCTH, B TOM
qucie MpU U3y4eHUH (PU3MKH;

AaBaTb OUCHKY HOBBIM CHUTYyallUsIM, OLNCHUBATb HpHOGpeTéHHHI\/’I OIIBIT,

YMETH IIEPECHOCUTH 3HAHUA T10 (1)I/I3I/IK6 B IIPAKTUYCCKYIO 00J1acTh KHU3HECACATCIBHOCTHU,
YMCTb UHTCTPHUPOBATH 3HAHUSA U3 PA3HBIX MIPECAMCETHBIX O6J18.CTCI>1;

BbIIBUT'aTb HOBBIC UJICHU, IIPpCAJIaraTb OPpUTNHAJIbHBIC IMTIOAXOAbI U PCIICHUS

CTaBHUTb HpO6JICMBI " 3aJla4y, JOIMYCKAOINEC AJIbTCPHATUBHBIC PCIICHUS.
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Padora c undopmanueii:

BJIQJICTh HABBIKAMH TOJyYeHHsI WHPOpMAMK (U3UUECKOTO COJEPKAHUSA M3 WCTOYHHKOB
pPa3HBIX THIIOB, CaMOCTOSITENIBHO OCYIIECTBJISATh IIOMCK, AaHAJIW3, CHCTEMAaTH3alUI0 U
MHTEPIPETAHIO HHPOPMALIUY PA3TUYHBIX BUJIOB U (HOPM IPEACTaBICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(OpPMALIHH;

HCI0JIb30BATh CPeACTBA MHPOPMAIMOHHBIX U1 KOMMYHUKAIMOHHBIX TEXHOJIOTU B PELLICHUU
KOTHUTHBHBIX, KOMMYHHUKAaTUBHBIX M OPraHU3allMOHHBIX 3a/1ad C COOJIIOACHUEM TpeOOBaHUI
SProHOMHUKH, TEXHUKU OE30MAaCHOCTH, TMUTHEHBI, pecypcocOepeKeHus, MPaBOBbIX M ATHYECKUX
HOPM, HOPM UH(OPMAITMOHHON O€301TaCHOCTH;

co3JaBaTb TEKCThl (DU3MUECKOTO COJEp)KaHHA B pa3lnyHbIX (opmaTax ¢ y4€ToM
HazHaYeHUs MH(OPMALIMU U LIEJIEBON ayAUTOPHH, BBIOHPasi ONTUMANIbHYIO (POPMY ITPEICTaBICHUS
Y BU3YyaJIN3alUU.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:
OCYILIECTBIISATH OOLIEHHE Ha YpOKaX (PU3UKHU M BO BHEYPOUHOM AEATEIbHOCTH;

pacno3HaBaTh NPEANOCBIIIKHA KOH(i)J'II/IKTHBIX chyauHﬁ U CMATYAaTh KOH(i)J'II/IKTBI;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PECHHS C HCIIOJIB30BAHHEM SI3BIKOBBIX
CPE/ICTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U WHIUBHUIYaJIbHON PaOOTHI;

BBIOMpATh TEMAaTUKy U METOAbl COBMECTHBIX IEMCTBHM C y4y€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

INpUuHUMATb LCJIH COBMECTHOM ACATCIIBHOCTH, OPraHU30BbBIBATH W KOOPIAWHUPOBATH
HeﬁCTBHH o €€ IOCTHIXKEHMIO: COCTABIIATH IJIaH HeﬁCTBHﬁ, pacpeaciisiTb POJIn C yLIéTOM MHEHHMI

Y4aCTHUKOB, 00CYXJaTh pe3ylbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIA/Ia U KaXKJIOTO YYaCTHHKA KOMaH[bl B OOIIMI pe3yibTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npemiiaraTb HOBBIC IIPOCKTBI, OLUCHHMBATH HJACHU C IIO3MIHHM HOBHU3HBI, OPUIMHAJIBHOCTH,
npaKTqucxoﬁ 3HAYHUMOCTH,

OCYIICCTBJIATL TIO3UTUBHOC CTPATCTHUYCCKOC TIOBCACHUC B PA3JIMUYHBIX CUTyallUAaX,
MPpOsABJIATE TBOPYCCTBO U B006pa)KCHI/Ie, OBITh HMHUIIMAaTUBHBIM.

PeryasiTuBHbIE YHHBepcaIbHble YUyeOHbIE JeicTBUS
Camoopranm3anus:
CaMOCTOSITENIbHO OCYIIECTBISTh IMO3HABATEIBHYIO JEATEIHHOCTh B 00JacTU (PU3UKU H

ACTPOHOMMHU, BBISBJIATD Hp06J'ICMBI, CTaBUTb U (pOpMYJ]I/IpOBaTB COOCTBEHHBIE 3aaa4u,
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CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3a/ay, IUIAH
BBITIOJIHEHUSI TPAKTHUECKOW pabOThl € y4YETOM MMEIOIIMXCS PECYpPCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paciupsATh paMKH yueOHOTo MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHU;

JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

Croco0CcTBOBATH (POPMUPOBAHUIO U MTPOSIBIICHUIO APYIULIUU B 0071aCTH (PU3HKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJIEKT:

JaBaTb OLCHKY HOBBIM CHUTyallMsAM, BHOCHUTH KOPPCKTUBBI B JACATCIBHOCTH, OLICHUBATH
COOTBETCTBUEC PEIYJILTATOB LECJISAM;

BJ1aJI€Th HAaBBIKaAMH IMO03HABaTEILHOM pe(l)J'ICKCI/II/I KaK OCO3HaHHA COBEpPIIaCMBbIX )Iel\/’ICTBI/II\/'I n
MBICIIUTCIIBHBIX MMTPOLECCOB, UX PE3YIIBTATOB U OCHOBaHHﬁ;

WCIOJIb30BaTh MPUEMBI peieKCcru Ui OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS [0 UX CHUXKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB ACIATEIbHOCTH;

MPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIIUOKH.

B nmpornecce noCTHKEHUST TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPAMMBI 1O (PU3UKE IS
YPOBHSI CpeHEero o0Iero o0pa3oBaHus y 0Oy4arolIUXCsl COBEPIICHCTBYETCS 3MOLMOHAIBHBIH

HHTCIICKT, Hpe,HHOJIaFaIOH_II/Iﬁ C(i)OpMI/IpOBaHHOCTBZ

CaMOCO3HaHus, BKIOYAaroIICro CIIOCOOHOCTh MOHUMATEL CBOE SMOIOHMOHAJIBHOC COCTOAHUC,
BUJCTH HAIIPABJICHUSA PA3BUTHA COOCTBEHHOM SMOIIMOHAILHOM C(l)epbl, OBITH YBCPCHHLIM B 0666;

CaMOPCTYJIMPOBAHMS, BKIIFOUAOIICTO CAMOKOHTPOJIb, YMCHUC ITPUHHUMATh OTBCTCTBCHHOCTD
3a CBOE IOBCJICHHUC, CIIOCOOHOCTH AIAalITUPOBATHCA K SMOIIMOHAJIBHBIM U3MCHCHUSAM U IIPOSBJIIATH
FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY;

BHYTpCHHeﬁ MOTHBAIIUH, BKJIIOYAIOIIEH CTPEMIJICHUC K MJOCTHMIKCHHIO HCIIN U YCIICXY,
ONTUMU3M, NTHUIIUATHBHOCTL, YMCHUC JIENCTBOBATh UCXOJS M3 CBOUX BO3MO)I(HOCT€I>'I;

OMIIaTHUH, BKJIIOYAIOIIEH CIIOCOOHOCTh TOHMMATh OMOIHOHAJIBHOC COCTOAHUC JOPYI'UX,
YUYHUTBIBATH €0 IPH OCYIICCTBICHUA OGH.IGHI/IH, CIIOCOOHOCTH K COYYBCTBUIO U COTICPCIKUBAHUIO,
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COLIMAJIBHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOUICHHUS C APYTHMMHU
JOABMU, 3200 THTHCS, IPOSBIISTH UHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy obOyuenust B 10 kJacce npenqMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINUXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPHUMEPax POJb U MECTO (UMK B (POPMHUPOBAHUH COBPEMEHHOM
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOH
NIeSATEIIFHOCTH JIIOJIEH;

YUUTBHIBATh FPAHULIBI IPUMEHEHUS U3YUEHHBIX PU3NYECKUX MOJIENIeH: MaTepuabHast TOUKa,
MHEepLHaNbHas cUCTeMa OTcuéTa, abCOJIFOTHO TBEPAOE TEN0, UICANIbHBIN ra3, MOJIENH CTPOEHUS
ra3oB, XUAKOCTEH M TBEPIABIX T€J, TOUCUHBIA SJIEKTPUUECKUHN 3apsii IPU pelIeHUH QU3NUECKUX
3a/1ay;

pacro3HaBaTh (HU3UYECKUE SBJICHUS (TPOIECCHI) U OOBICHATh WX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYISIPHO-KHHETUYECKONW TEOPHH CTPOCHUS BEIIECTBA W AJICKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEWHOE MBHM)KEHHE, CBOOOJHOE NaJeHUE Tell,
JBIKEHUE TI0 OKPYKHOCTH, HHEPITUS, B3auMo/ieicTBrE T, muddy3usi, OpoyHOBCKOE TBHKEHUE,
CTPOCHHE KUIKOCTEH W TBEPABIX TEJ, N3MEHEHNE 00BbEMA TeN NP HarpeBaHUW (OXJIKICHUH),
TEIUIOBOE paBHOBECHE, HCIIAPEHWE, KOHJICHCAIWs, TUIABJICHWE, KPHUCTAJIU3AINS, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, MOBBILIECHUE IaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBS3b
MEeXAy MapaMeTpaMU COCTOSHHS ra3a B M30IpoIleccax, 3JIeKTpU3alus Tel, B3auMOJCHCTBHE
3apsoB;

OTHCHIBaTh MEXAHUYECKOE IBUKEHHE, HCIOIb3yd (U3MUECKUEe BEIMYHHBI: KOOpAWHATa,
MyTh, MEpEeMEIleHruEe, CKOPOCTh, YCKOpPEHUE, Macca Teja, CHila, UMIYIbC Teja, KHHEeTHYecKas
SHeprusi, NMOTEHLHUAaJIbHAs JHEPrus, MexaHuueckas paboTa, MeXaHHMYeCKas MOIIHOCTb;, MpHU
OTHMCAHUU MPABUIILHO TPAKTOBATH (PU3NYECKHI CMBICIT UCIIOIb3YEMBIX BEIMUUH, UX 0003HAYCHHUSI
U €MHHUILIbI, HAXOTUTh (GOPMYJIbI, CBSA3BIBAIONINE JAHHYIO (U3UYECKYI0 BEIUYUHY C JIPYTrUMHU
BEJTUYMHAMU;

OIIMCbIBAaTh H3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEJI U TEIUIOBBIE SABJICHUA, HCIIOJIB3Yys
(1)I/ISI/ILICCKI/IC BCJIIMYHHBL: MHAaBJICHUC Ta3d, TEMIICpATypd, CPEAHAA KHUHCTHUYCCKAsA OHCPIrus
Xa0THUYCCKOI'0 ABMIKCHHUA MOJICKYJI, CPCAHCKBAApATHYHAA CKOPOCTb MOJICKYJ, KOJHWUYCCTBO
TCIJIOTBI, BHYTPCHHSS DHCPIUA, pa60Ta rasa, KOB(b(I)I/II_H/IeHT IIOJIC3HOI'O HeﬁCTBHH TCIIIIOBOIO
ABUTATCIIA; IIPH OIMMCAHUU IIPABUJIBHO TPAKTOBATDH q)HSquCKHﬁ CMBICJI UCIIOJIB3YEMBIX BCJIIMYHUH,
ux o0o3HaueHus u CAMHHNIIBbI, HaXOAUTb q)OpMy.]'ILI, CBA3bIBAIOIIUC JAHHYIO (1)I/ISI/I‘I€CKYIO
BCIIMYHHY C APpYIT'MMHU BCIMYHNHAM

ONMCHIBATh M3YyYECHHBIE DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M DJIEKTPUYECKHE SBIICHUS
(mporieccsl), UCHOB3YS (PU3MUECKUE BETUYMHBL: AIIEKTPUUYECKUN 3apsijl, dJIEKTPUYECKOe IOJIE,
HanpspKEHHOCTh  IOJIA, MOTEHIMAJ, pa3HOCTh IIOTEHLUAIOB; IPU OINHUCAHUU IPaBUIBHO
TPAaKTOBaTh (U3MUECKUI CMBICT MCIOJIB3YEMBIX BEJIWYMH, HX OO0O3HAueHWs M €AUHULBL;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUHUHAMU;

aHAIM3UPOBATh (HU3UYECKUE TPOLECChl U SBICHUS, UCTONB3ysd (PU3NYECKHE 3aKOHBI H
MPUHIMIBL: 3aKOH BcemupHOro TsaroTeHus, |, Il u 11l 3akonsr HploToHa, 3aKOH coxpaHeHUs
MEXaHUYECKOM SHEPTUH, 3aKOH COXPaHEHUS! UMITYJIbCA, IPUHIIUI CYNEPIIO3UIIMHA CUJI, TTPUHIIUIL
paBHOMPABUS WHEPIHUATBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
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BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETHUYECKOW 3HEPIMHU TEIUIOBOIO JIBUYKEHHS
MOJIEKYJ C a0CONIOTHOM TeMIepaTypoil, MEepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsA/a, 3akoH KynoHa, mpu 3TOM pa3inyarh CIOBECHYIO (OPMYITHPOBKY 3aKOHA,
€ro MaTeMaTU4ecKoe BBIPAKEHHE U YCIOBUS (TpaHMIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MTPUHITUITBI ACHCTBUS MAIlIMH, TPHOOPOB U TEXHUYECKUX YCTPOICTB;
pa3iauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBIIIOJIHATE SKCHCPUMCHTBI 110 HMCCJICIOBAHUIO (bI/I?J/IquKI/IX SIBJIEHUU U mponeccoB €
UCTIOJb30BAHMEM  TMPSIMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYINPOBATH
npo0OieMy/3a1ady v TUIOTE3y Y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 TMPEIOKEHHOTO
000py10BaHus, IPOBOUTE ONBIT U (POPMYJINPOBATH BHIBObI;

OCYILIECTBIISITh NpPAMbIE M KOCBEHHbIE H3MEpEHUs (U3NYECKUX BEIUYMH, HPHU OSTOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M HCIOJb30BaThb W3BECTHBIE METO/bl OLIEHKU
MIOTPEITHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MEX Ay (PU3NUECKUMH BEJIMYMHAMHU C UCIIOJIb30BAHUEM IPSIMBIX
U3MEpEeHul, TpU 3TOM KOHCTPYMpPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJbTAaThl IOJTY4YEHHOM
3aBUCHUMOCTH (PU3NYECKUX BEJIMUYUH B BUJI€ TaOIUIl U TpaduKOB, 1e1aTh BHIBObI 10 PE3y/IbTaTaM
HCCIIEA0BAHUS;

coOnrofaTh mpaBuia Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIEIOBaHUM B paMKax
y4eOHOTO HSKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JEATENbHOCTH  C
MCIO0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemiath pacy€THbIE 3aJauyd C SBHO 33JaHHOM (U3MUYECKON MOJeNblo, HUCHOJb3Ys
(u3nyeckue 3aKOHBI ¥ MPUHIIUIBI, HA OCHOBE aHAJIM3a yCJIOBUS 33/1a4l BHIOMPATh (GU3NUYECKYIO
MOJENb, BBIACHATh (U3UYECKHUE BEIUYMHBI M (OpMYJbl, HEOOXOAWMBbIE Al €€ pelleHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEATIbHOCTH MOTY4YEHHOTO 3HAaYeHHs PU3NUYECKON BEIHUNHBI,

pfiiaTh KAad4C€CTBCHHBLIC 3aJadyMr: BBICTpAHMBATh JIOTHYCCKHW HEIIPOTHBOPCUYHUBYIO ILCIIOYKY
paCC}/)KI[eHI/Iﬁ C OHOpOI>'I Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (bHSI/I‘leCKI/Ie SABJICHUA,

HCIIOJIb30BATh IIPU PCHICHHUHA y‘le6HBIX 3aga4 COBPEMCHHEBIC I/IH(l)OpMaLII/IOHHHe TCXHOJIOT'MH
UL TIOHUCKa, CTPYKTYPUPOBAHHA, HHTCPIIPETAIMU U MTPCACTABJICHUA yqe6H0171 U HAY4YHO-
HOHy.]'IHpHOﬁ I/IH(i)OpMaI_II/II/I, HOHy‘lGHHOﬁ N3 pa3JIMYHbIX HCTOYHUKOB, KPUTUYCCKU AHAJIU3UPOBATDH
IoJIy9acMyro I/IHCI)OpMaI_II/IIO;

MIPUBOJIUTh MPUMEPHI BKJIAJAa POCCHUICKUX U 3apyOexHBIX yYEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCII0JIb30BATh TCOPCTUUCCKUEC 3HAHUS T10 (1)I/I3I/IK6 B IOBCEIHEBHOM *KU3HU IS obecreueHust
0e30IMacHOCTH npu 06paIlIeHI/II/I C an60paMH 1N TCXHUYCCKUMHU yCTpOﬁCTBaMH, AJI1 COXpaHCHU
3A0POBBA U C06J'II-OI[CHI/I$I HOPM 5KOJIOTUYCCKOT'O ITOBCICHUS B Oprmaqueﬁ cpeace;

pa6OTaTL B I'pylIi€ ¢ BbIIIOJIHCHHUEM PA3JIMYHBIX COLUAJIBHBIX pOJ'ICfI, IJIaHUPOBATH pa60Ty
IpyiIibl, paluoOHAJIBHO pacClnpeacCiiiaThb 0053aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HECTAHIAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATH BKJIAJ KaXAOTO0 M3 YYAaCTHUKOB I'pYHIIBI B
peUICHUC paCCManHBaCMOf/'I Hp06J'ICMBI.
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K xonmy obyuenust B 11 kJacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0OYUAIOIIUXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MPHUMEPax PoJb U MeCTO (GU3UKKA B (POPMHUPOBAHUHM COBPEMEHHOM
HAay4YHOW KAapTHHBI MUDPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOH
JEeATETBHOCTH JIFOJIEH, IEJIOCTHOCTh U €AMHCTBO (PU3MUECKON KapTUHBI MUPA;

YYUTBIBATh TPAaHUIBl TMPUMEHEHHS HW3YYCHHBIX (DU3MUECKMX MOJENeH: TOYCUHBIN
ANEKTPUYECKUH 3apsi], JIyd CBETa, TOUEUHBIN HCTOYHMK CBETA, IACPHASI MOJEIIb ATOMA, HYKJIOHHAs
MOJIeJIb AaTOMHOTO si/ipa MpHU pelIeHUH (PU3NUECKUX 3a1a4;

pacrno3HaBaTh (U3UYECKUE SBICHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKHN M KBAHTOBOM (DU3MKU: 3JEKTpUUYECKas NMPOBOJUMOCTb, TEMJIOBOE, CBETOBOE,
XAMUYECKOe, MarHUTHOE JCWCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, OJJIEKTPOMAarHUTHAs
WHAYKIWS, JCHCTBHE MarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM U JBWKYIIUICS 3apsil,
AJIEKTPOMArHUTHbIE KOJIEOAHUS M BOJIHBI, IPSMOJIMHEWHOE PAacIpOCTpaHEHHUE CBETa, OTpaXKEeHHE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJSIpU3ALUS CBETa, JUCIEPCUsl CBETa,
dhoTornexkrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JTMHEWHYATOTO
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAsl U MCKYCCTBEHHAs PaJMOaKTUBHOCTD;

OTHCHIBATh HM3y4YCHHbIE CBOICTBA BEIECTBA (DJIEKTPUUYECKHE, MATHUTHBIC, ONTHYECKHE,
ANIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJIEKTPOMArHUTHbIE SBIIEHUS (IIPOLIECCHI),
UCHoJIb3ysl (U3NYECKHE BEIMYMHBI: DBJCKTPUUYECKUH 3apsij, Cuila TOKa, DJIEKTPUUECKOe
HaMpsHKEHUe, IIEKTPUYECKOe COPOTUBIIEHUE, PA3HOCTh MOTEHIUANIOB, SJIEKTPOABIKYIIAs CHUIA,
paboTa ToKa, MHAYKIMS MarHUTHOro mojs, cuina Awmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsl 3JEKTPUUYECKOr0 W MArHUTHOTO TOJIeH, MEpUoJ W 4YacToTa KojeOaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJIa TOKa B MPOLECCe FApMOHHYECKUX AJIEKTPOMArHUTHBIX
KojeOaHuil, (QOKyCHOE pacCTOSIHME€ M ONTHYECKas CHUJia JIMH3bI, IPHU OINHCAHUU IPABUIBHO
TpakToBaTh (UIMYECKUI CMBICT HCHOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHS] M €IUHUIIBL,
yKa3bIBaTh (hOPMYIIbI, CBSI3bIBAIONINE TAHHYIO (PU3NUECKYIO BETUUYUHY C IPYTUMH BEIMYMHAMU;

OIIMCbIBATh HM3YYCHHBIC KBAaHTOBBIC SABJICHHUA W IIPOLCCCHI, HCIIOJb3YysA (1)I/I3I/ILICCKI/IG
BCIIMYHHBI: CKOPOCTb OJJICKTPOMArHHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTa CBCTA, SHCPIUs U
HUMITYJIBC (I)OTOHa, nepuoa nmnoJypacmazga, SHEPrusd CBA3KM ATOMHBIX AACP, HNPU OINHCAHUHA
IIpaBHUJIIBHO TPAaKTOBATb (1)I/I3I/I‘IGCKI/II71 CMBICJI HCIIOJIB3YyEMbIX BCJIIMYMUH, HX 0003HaYeHHUsA U
CAWHUIDBI, YKa3bIBATb (1)OpMy'J'H>I, CBA3bIBAIOIIUC JAHHYIO (I)I/I?»I/I‘ICCKYIO BCINMYNHY C APYIrUMH
BCINMYMHAMU, BbIYUCIIATH 3HAYCHHC (I)HSHHGCKOﬁ BCJIIMYHMHBI,

aHAJM3UPOBaTh (PU3MUYECKHE IPOLECCHl U SIBJIEHUS, HUCHOJb3Yysd (PU3MYECKHE 3aKOHBI U
OpUHOMNBL:  3akOH OMa, 3akOHBI MOCIEAOBAaTENBHOIO M IMAPAJUIENIBHOTO  COECIUHEHUS
IIPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH DJJEKTPOMarHMUTHOM  MHAYKIUH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHNsl CBETA, 3aKOHBl OTPAKEHHs CBETA, 3aKOHBI INPEIOMIICHHUS
CBETa, ypaBHeHHe DiHIITeHHa 1715 poTo3(ddekra, 3aKOH COXpaHEHUs SHEPTUH, 3aKOH COXPAHEHUS
UMITyJIbCa, 3aKOH COXPaHEHUs JJIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHHUS MAacCOBOIO YHCIIA,
MOCTy/aTel bopa, 3akOH paJMOAaKTUBHOIO pacmajza, IOpU 3TOM Ppa3iudaTh CJIOBECHYIO
(GOopMYyIHpPOBKY 3aKOHa, €ro MaTeMaTH4YeCKOe BBIPAXEHHE M YCJIOBHsA (TpaHMIbl, 00JIacTH)
IIPUMEHUMOCTH;
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ONpCACIIAThL HAIIPAaBJICHUC BCKTOpAa MHAYKIHWHW MArHUTHOI'O IIOJISI MPOBOAHHKA C TOKOM,
cwiibl Amnepa u cuisl Jlopenia;

CTPOUTH U OIIMCHIBATh NU300pakKEHME, CO3AaBaAEMOE INIOCKUM 3€pKajioM, TOHKOW JIMH301;

BBIIIOJIHATE SKCHCPUMCHTBI 110 HMCCJICIOBAHUIO (bI/I?J/IquKI/IX SIBJIEHUU U mponeccoB €
HCIOJIb30BAHUEM  MPSAMBIX W KOCBEHHBIX HW3MEpEHWil: Mpu 3ToM  (opMylInpoBaTh
npoOeMy/3agady v THIIOTE3Y Y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 TPEUI0KCHHOTO
000pyI0BaHUs, IPOBOAUTH OIBIT M (POPMYIHPOBATH BBIBOIBI;

OCYIIECTBIISITH MPSIMBbIE W KOCBEHHBIE HW3MEPEHUS (PU3MUECKMX BEIUYMH, TPH STOM
BBIOMpATh ONTUMAJIbHBIA CHOCOO HM3MEpPEHUs M MHCIOJb30BaThb W3BECTHBIE METOIbl OIEHKH
MIOTPEIIHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH (PU3UUYECKUX BEIMUYUH C UCIIOJIb30BAHUEM IMPSAMBIX U3MEPEHUI:
P 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (DMKCHPOBATH PE3YyIbTATHI MOJTYYEHHOH 3aBUCHUMOCTH
¢u3nyecKkux BEIMYMH B BUAE TabmuIl M TrpaQuUKoOB, JelaTh BBIBOABI IO pe3yibTaTaMm
HCCIIEA0BAHUS;

coOmoaTh MpaBmiIa OE30IMacHOTO TpyZAa INPH TNPOBEACHHHM HCCIEIOBAaHMH B paMKax
y4eOHOTO SKCHEepHMEHTa, Yy4eOHO-MCCIEeOBATENbCKOH W  IMPOEKTHOW JESTENbHOCTH C
MCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemath pacy€THbIE 3aJauyd C SBHO 3aJaHHOM (U3MUYECKON MOJeNblo, HUCHOJb3Ys
(u3nueckre 3aKOHBI ¥ MPUHIIUIBI, HA OCHOBE aHAIM3a yCIOBUS 33/1a4ll BHIOMpPATh GU3NYECKYIO
MOJENb, BBIACHATh (U3NYECKHUE BEIUYMHBI M (GOpMYJbl, HEOOXOAWMBbIE Al €€ pelleHus,
MIPOBOJUTH PACUYEThI U OLICHUBATh PEATIbHOCTH MOTyYEHHOTO 3HaYeHUsI PU3NUYECKON BEIUUMHBI,

peiiaTb KaduC€CTBCHHBLIC 3aJadHu: BBICTPAHMBATH JIOTHUYCCKHU HCIMPOTHBOPCUHMBYIO IICIIOYKY
paCC}/)KI[eHI/Iﬁ C OHOpOI>'I Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (1)1/131/1qu1<1/16 SABJICHUA,

WCII0JIb30BaTh IIPU PEUICHUH YYEOHBIX 3a]]a4 COBPEMEHHbIE HH(DOPMALIMOHHBIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYPHUPOBaHHWsS, HUHTEpIpPETAlMyd U MpeJICTaBiIeHHs] y4eOHOM M Hay4dHO-
MONYJSIpHOM MH(GOPMalLlUK, TOTYYSeHHON U3 PA3IUYHBIX ICTOYHUKOB, KpUTHYECKU aHATU3UPOBATh
MOJIy4aeMyto HH(POPMAIHUIO;

O0OBACHATH IIPUHIUIIBI HeﬁCTBHH MalllMH, HpI/I60pOB 1 TCXHUYCCKHX YCTpOﬁCTB, pasiimyaTtb
YCJIOBHUSA UX 0€e30MacHOro MCIOJIL30BaHUS B HOBCG,Z[HGBHOI;'I KH3HU,

MIPUBOJIUTh MPUMEPHI BKJIAJA POCCHUICKUX U 3apyOSKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHl;

HCIIOJIb30BATh TCOPCTUUCCKUEC 3HAHUS T10 (1)I/I3I/IK6 B IOBCEIHEBHOM *KU3HU IS obecneueHu s
0e30IMacHOCTH npu 06paIlIeHI/II/I C an60paMH N TCXHUYCCKUMHU yCTpOﬁCTBaMH, AJI1 COXpaHCHUA
3A0POBbBA U C06J'II-OI[CHI/I$I HOPM 5KOJIOTUYCCKOT'O IMOBCCHUS B Oprmaqueﬁ cpeace,

pa6OTaTL B I'pylIi€ ¢ BbIIIOJIHCHHUEM PA3JIMYHBIX COLUAJIBHBIX pOJ'ICfI, IJIaHUPOBATH pa60Ty
TpyIIbl, paluoOHAJIBHO  PACHpCUACIIATh 0053aHHOCTH | IJIaHUPOBATh  ACATCIILHOCTL B
HCECTAHIAPTHBIX CUTyalUAX, aICKBATHO OLCHUBATH BKJIAJ KAXXAOTO M3 YYACTHUKOB I'PYHIIBI B
peUICHUC paCCManHBaCMOf/'I Hp06J'ICMBI.
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TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne || HammeHOBaHME pa3fenoB U TeM KousmmuectBo yacos OnextpoHHbIe (IU(PPOBLIE)
n/n IIPOrpaMMbI Beerol|| Konrpous || TIpaktiue 00pa3oBaTeNIbHbBIE PECYPCHI
HbIC CKHe
paboTel || paboThI
‘Pa3)1en 1. DUBUKA U METO/Jbl HAYYHOI'O [TIO3HAHUS ‘
1.1||®u3uka 1 METOABI HAYYHOTO 2 bubnuorexa [JOK
MTO3HAHUS https://m.edsoo.ru/7f41bf72
‘I/ITOFO TI0 pasery H 2 || ‘
[Paznen 2. MEXAHUKA |
2.1||KunemaTrka 13 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
2.2 || Innamuka 14 1 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.3|[3ak0oHBI COXpaHCHHUS B 11 1 1 bubnuorexa [JOK
MEXaHUKe https://m.edsoo.ru/7f41bf72
‘I/ITOFO TI0 paserny H 38 || ‘

‘Pa?.zle.ﬂ 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMHUKA ‘

3.1{|OcHOBBI MOJIEKYIISIPHO- 11 1 1 bubnuorexa [JOK
KHHETHYECKOM TCOPHH https://m.edsoo.ru/7f41bf72
3.2{|OCHOBBI TEPMOTUHAMUKHI 10 1 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
3.3||ArperaTHbie COCTOSHUSA 3 bubnuorexa [JOK
BerectBa. MazoBbIe MEPEXOIBI https://m.edsoo.ru/7f41bf72
‘I/ITOFO 0 pazaeny “ 24 || ‘
Pazniea 4. JJEKTPOJMHAMUKA |
4.1||9nekTpocraTuka 16 1 2 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
4.2||[TocTOSTHHBIN EKTPUICCKUN 20 1 bubnuoreka [JOK
TOK. TOKH B Pa3IMYHbIX Cpeaax https://m.edsoo.ru/7f41bf72
‘I/ITOFO 0 pazaeny “ 36 || ‘
‘PGSGPBHOC BpeMs “ 2 || “ H ‘
OBUIEE KOJIMYECTBO YACOB | 102 7 5
10 TTPOTPAMME
11 KJIACC
Ne || HammeHoBaHME pa3/ieioB U TEM KonuuectBo 1acoB OnekTpoHHbIe (IU(GPOBHIE)
n/ MPOTrpamMMBbI Beero|| Konrpos | [paktia 00pa3oBaTeNbHbIE PECYPChI
I HBIC €cKHe
paboTbl | paboThI

Pazpea 1. JIEKTPOJAUHAMUKA
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Ne | HammeHOBaHMe pa3ieioB U TEM KousmnuectBo yacos OnextpoHHbIe (IU(PPOBLIE)
n/ IIPOrpaMMbI Beero| Kontposs |[[Ipaxrnu 00pa3oBaTEIbHBIE PECYPCHI
1 HBIE ecKue
paboTel | paboThI
1.1|{|MaruauTHOE TIOJIE. 20 1 2 bu6mmoreka [{OK
DJIEKTPOMArHUTHAS HHYKIIUS https://m.edsoo.ru/7f41c97c
‘I/ITOFO 0 pas3aeny H 20 ||
‘Pa3)1eJ1 2. KOJIEBAHUSA U BOJIHbBI
2.1|MexaHu4eckue u 8 1 1 bu6mmoreka [{OK
ANEKTPOMArHUTHBIC KOJICOAHHSI https://m.edsoo.ru/7f41c97c
2.2|[MexaHu4ecKue u 8 1 bu6mmorteka [IOK
ANEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
2.3||OnTuka 26 1 3 bu6mmorteka [IOK
https://m.edsoo.ru/7f41c97c
‘I/ITOFO o pazaeny H 42 ||

‘Pa:me.ﬂ 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBbHOCTH

3.1||OcHOBHI crieMATBLHON TEOPUHT 4 bubnuorexa [JOK
OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c

‘I/ITOFO o pazjaeny H 4 ||

‘Paszle.u 4. KBAHTOBAS ®U3UKA

4.1|2neMeHTBI KBAHTOBOM OIITUKH 8 bu6moreka [IOK
https://m.edsoo.ru/7f41c97c

4.2|/Ctpoenue atroma 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c

4.3||AToMHOE AP0 10 1 bu6moreka [IOK
https://m.edsoo.ru/7f41c97c

‘I/ITOFO o pazaeny “ 22 ||

‘Pamen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1||{DneMeHThI aCTPOHOMUH U 7 1 bubnuorexa [JOK
acTpoPHU3UKU https://m.edsoo.ru/7f41c97c

‘I/ITOFO 0 pa3zerny “ 7 ||

‘Paaz[e.n 6. OBOBLIAIOUIEE IOBTOPEHHUE

6.1||O6o0maroiiee MOBTOPEHUE 4 bu6mmoreka [JOK

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

‘I/ITOFO 0 paszeny “ 4 ||

‘PGBGPBHOC BpeMsI “ 3 || “ H

OBIIEE KOJIMYECTBO YACOB || 102 6 6

I10 ITPOTPAMME
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KanengapHo-temaTnyeckoe mJaHHPOBaHHE
10 kaace (102 yaca — 3 yaca B He/eJII0)

Ne i/ HaumeHoBaHue pa3ie/ioB H TeM KoaunuecTB [ara npoBeneHust
0 4YacoB 3aHATHH
Ilnanupyem | @akTuyeck
as as
Paznes 1. ®u3uka U MeTOAbI HAYYHOT' O 2
MO3HAHUSA
1.1. ®usuka — Hayka o npupoje. Hayunsie 1
METO/IbI IIO3HAHUS OKPYKAIOIIET0 MHUpa
1.2. Ponb u MecTo pusmku B popMupoBaHUU 1
COBPEMEHHOM HAYYHOU KapTUHBI MHUpPA, B
MIPAKTUIECKON JCSITEIILHOCTH JTFO/ICH
Pa3nen 2. Mexanuka 38
2.1. Kunematnka 13
2.1.1. BBonubiii unctpykrax no Th 1
MexaHn4ecKO€e ABIKEHUE, BB
JBUKCHHH, €r0 XapaKTEePUCTHUKH.
2.1.2. PaBHoMepHOe aBkeHue Ten. CKopocTs. 1
YpaBHEHHE PAaBHOMEPHOTO JIBHYKCHHUS.
Pemenue 3amgau.
2.1.3. I'paduku npsMOTMHEHHOTO PaBHOMEPHOTO 1
nBkeHud. Pemenune 3amay.
2.1.4. CrnoxxeHue CKOPOCTEeH. 1
2.1.5. Cpennsisi CKOPOCTb. 1
JBIKEHUH. MTHOBEHHAs! CKOPOCTb.
Pemenue 3amgau.
2.1.6. [IpsiMonmHEHHOE PaBHOYCKOPEHHOE 1
JBIDKCHUE. Y CKOPEHUE
2.1.7. Pemtenue 3amay Ha IBUKEHUE C 1
MMOCTOSIHHBIM YCKOPEHHUEM.
2.1.8. CB00OOIHOE TTaIEHHE TENT 1
2.1.9. PaBHOMEpHOE MBMKEHHE TOYKH TI0 1
OKPYKHOCTH
2.1.10. Kunemartunka aGCcoNOTHO TBEPAOTO Tela 1
2.1.11. Pemenue 3amau no teme «Kunemartrka 1
TBEP/IOTO Tellay
2.1.12. Pemenue 3amgau no teMe «KrnnemaTukay. 1
2.1.13 KontponsHas padora Ne 1 "Kunemaruka'. 1
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2.2. JIuHaMuKa 14

2.2.1. AnHanu3 KOHTPOJIBHON paboTHl. SIBiEeHNE 1
nHepuuu. MHepuuanbHas cucrema
orcuera. IlepBblit 3akoH HproToHa.

2.2.2. [TonsaTue cuipl Kak Mepbl B3aUMOJCHCTBUS 1
Ten. Pemenue 3anay.

2.2.3. Bropoii 3akon Hetotona. Tperuii 3akoH 1
HeroTona.

2.2.4. [IpuHnun oTHOCKUTENBHOCTH [ amumes. 1

2.2.5. SIBnenue tAroreHus. I'paBUTallMOHHBIE 1
CHUIBI.

2.2.6. 3aKOH BCEMHUPHOTO TATOTCHHUSI. 1

2.2.7. [lepBas kocmuueckas ckopocTh. Bec tena. 1
HeBecomocTts u meperpysku.

2.2.8. Pemrenue 3amay 1

2.2.9. Jedbopmarus U CUJIBI yIPYTOCTH. 3aKOH 1
I'yka

2.2.10. JIBYOKeHME Tell 1Mo ACHCTBHEM CHITBI 1
ynpyroctu. 3akoH ['yka

2.2.11. JlaGopaTtopnast padota Ne 1 "U3ydueHue 1
JBUKEHHS TeJIa 110 OKPYKHOCTH O]
JIEMCTBUEM CHJIBI TSDKECTH U YIIPYTOCTH"

2.2.12. Cuna tpenus. TpeHue nmokos 1

2.2.13. Oo6o0maroiee yueOHOE 3aHATHE 110 TEME 1
"Cuel B ipupoe"

2.2.14. Kontponbras padorta Ne 2 "/lunamuka". 1

2.3. 3aKoHBI COXpaHeHHs B MEXaHHKe 11

2.3.1. AHanu3 KOHTPOJIbHOM paboThl. Mmynbe 1
MaTepHUaIbHOU TOUKH. 3aKOH COXPaHEHHUS
HMITYJIbCA.

2.3.2. PeakTuBHOE nBIkeHUE. Pelenue 3amau 1
(3aKOH COXpaHEHMS UMITYIIbCA).

2.3.3. Pabora cunsl. MOIIHOCTS. 1

2.3.4. OHneprusa. Kunerndeckas 3Heprus u ee 1
U3MepeHue

2.3.5. [MoTenmmanwsHas 3aeprus. Pabora cuibl 1

TSAKECTU U CUJIBI YIIPYTOCTU
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2.3.6.

Pemrenue 3agau (kuHeTuueckasi u
IIOTEHLIMAJIbHAS SHEPTUs)

2.3.7.

3aKkoH COXpaHCHUA SHCPIUU B MCXAHUKC.

2.3.8.

Pemenue 3aaay (3aKkoHbI COXpaHEHUs B
MEXaHUKE)

2.3.9.

JlaboparopHuas padota Ne 2 "M3ydecHne
3aKOHA COXPAHEHHSI MEXaHUYECKON
sHeprun"

2.3.10.

O060061eHne TemMbl "3aKOHBI COXPAaHEHHUS B
MexaHuke'".

2.3.11.

KonTtponsnas padota Ne 3. "3akoHbI
COXpaHEHUs B MeXaHUKe'".

Pasnen 3. Moaekyasipaast pusuka u
TEPMOAUMHAMHUKA.

24

3.1.

OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOMI
TEOPUH

11

3.1.1.

OcHoBubIe onoxeHuss MKT.
DKCHEPUMEHTAITBHOE JI0KA3aTeIbCTBO
OCHOBHEIX TT0J10keHnit MKT.
BbpoyHoBckoe nBrxeHue. Macca MOJIEKyI.
KommuecTBo BemecTBa.

3.1.2.

Pemenue 3a1auy Ha pacyeT BEIHYUH,
XapaKTEePU3YIOIINX MOJICKYJIBL.

3.1.3.

Cwiibl B3aMMOICCTBHS MOJIEKYIL.
CtpoeHnue TBepAbIX, )KUIKUX U
ra3000pa3HBIX TEI.

3.1.4.

Wneansupiii raz B MKT. OcHoBHOE
ypaBuenne MKT. Pemenne 3anau.

3.1.5.

Temneparypa. TennoBoe paBHOBecHE.
AbGcomoTHas Temnepatypa. Temmneparypa
— Mepa cpellHel KHHETUYECKON SHePTHH
JIBUOKEHHS] MOJICKYJI.

3.1.6.

N3mepenue ckopocrent Mosiekyd. Pemenue
3anau (ocHoBHOE ypaBHeHne MKT)

3.1.7.

ypaBHeHI/Ie COCTOSAHHA NACATIBHOIO ra3a.

3.1.8.

I/I30Hpoueccm U UX 3aKOHEIL. Pelienue
3ala4 Ha U30IIPOICCChI

3.1.9.

Jlaboparopnas pabota Ne 3 «OmnbITHAs
npoBepka 3akoHa ['eii-JIroccakay.
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3.1.10. [ToBTOpUTEINEHO-00001IAIONINI YPOK T10 1
teme "MouekynsipHast puzuka"

3.1.11. KonTtponbsHas padota Ne 4 1
"MonexynspHas puznuxa”

3.2. OCHOBBI TEPMOAUHAMUKHI 10

3.2.1. AHanu3 KOHTPOJIBHOM pabOTHI. 1
Buyrpennss sneprus. Pabora B
TEPMOIMHAMUKE.

3.2.2. KonuuecTBo TEIOTHI. 1

3.2.3. [lepBrlii 3aK0H TepMogHaMUKH. Perienue 1
3aad.

3.2.4. [IpumeHeHue nepBoro 3aKkoHa 1
TEPMOIMHAMHKH K Pa3JInNYHBIM MPOIECCaM.

3.2.5. - Heo6patumocTh mMpoIieccoB B MPUPOIE. 2

3.2.6. Pemrenne 3amau.

3.2.7. VYpok-cemunap: [Ipunnun neicTBus u 1
KII/I TenmoBbIX ABUTATENEH.

3.2.8.- Pemenne 3aga4d (OCHOBBI TEPMOIMHAMHKKH ) 2

3.2.9.

3.2.10. Kontponbnas padorta Ne 5. «OcHOBBI 1
TEPMOIUHAMHUKI.

3.3. ArperaTHble COCTOSIHUS BelllecTBa. 3
®a3oBble nepexoabl

3.3.1. Haceimmennsiii map. 3aBUCUMOCTh 1
JIABJICHUS HACBIIIEHHOTO Mapa OT
temnepatypbl. Kunenue. Mcnapenue
SKAJKOCTEN.

3.3.2. BrnaxxHocTh BO3/yxa U ee u3MepeHHe. 1

3.3.3. Pemenue 3aay (BnaxHOCTh BO3AyXa) 1
Pa3znena 4. DiiekTpoauHaMuKa 36

4.1. DJIEKTPOCTATHKA 16

41.1. AHanu3 KOHTPOJIBHOHM paboThl. UTO Takoe 1
anekTpoauHaMuka. CTpoeHue aroma.
DNEeKTPOH. DIEKTPUUECKUH 3apsaa U
AIIEMEHTapHBIE YACTHUIIBI.

41.2. 3aKOH COXPaHEHHUs IEKTPUYECKOTO 1

3apsna. 3akoH Kymnona.
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4.1.3. Pemenue 3aaau (3aKkoH COXpaHEHUS 1
AJIEKTPUIECKOTO 3apsiyia u 3akoH Kynona)

4.1.4. Onexrpuueckoe nojue. HampsokeHHOCTh 1
ANEKTPUIECKOTO MO,

4.1.5. [punnun cynepno3unuu nojieil. Cunosbie 1
JMHHUH ICKTPUYECKOTO TIOJIS.

4.1.6.- Pemenue 3amau. 2

4.1.7.

4.1.8. [IpoBOIHUKH U TUATEKTPUKH B 1
ANEKTPUICCKOM IT0JIC

4.1.9. [ToreHnmanpHas SHEPTUs 3apPSHKEHHOTO 1
TEeJa B OJHOPOTHOM DJIEKTPOCTATHYECKOM
moJie.

4.1.10. [ToTeHuman 3J1eKTPOCTaTUYECKOTO OIS, 1
PazHocTh moTeHnanoB. CBsI3b MEXTY
HaIPSDKEHHOCTHIO TOJIS ¥ HAITPSDKCHUEM.

4,1.11. Pemenue 3aga4 (pa3HOCTh MOTEHIIMAIIOB, 1
HaIPSDKEHHOCTb, CBSI3b MEKTY
HaIPSDKCHHOCTBIO TIOJIS M HAMIPSHKCHHUEM ).

4,1.12. Pemenue 3aga4 (pa3HOCTh MOTEHIIMAIIOB, 1
HaIPsHKEHHOCTD, CBS3h MEXTY
HaIPsHKEHHOCTHIO TOJISI M HAPSDKEHUEM ).

4,1.13. DNeKTpOeMKOCTh. EquHUITBI 1
anekTpoeMKocTu. KonaeHcaTopsr

4.1.14. DHeprus 3apsHKEHHOTO KOHEHCATOpa, 1
[IpuMeHeHre KOHIEHCATOPOB.

4.1.15.- Pemtenue 3amay 2

4.1.16.

4.2. IHocTOSAHHBIN 3JIEKTPUYECKH I TOK. 20
Tokn B pa3jim4HBIX cpeaax

4.2.1. DIEKTpUYECKUM TOK. Y CIIOBUS, 1
HEO0OXOIUMBIE Ul €r0 CYIIECTBOBAHHUS.

4.2.2. 3akon OMa Juid ydacTKa Lenu. 1
[TocnenoBarensHOE U apaUIETBLHOE
COEIMHEHHUE MPOBOTHUKOB.

4.2.3. JlaboparopHas padota Ne 4: «3yueHue 1
MOCJIEIOBATEIFHOTO U MapauIeTbHOTO
COEIMHEHUS TIPOBOIHUKOBY.

424, Pemenue 3aa4 (mocneaoBareibHOE U 1

napaisiIeJIbHOC COCIUHCHHUC HpOBOIIHI/IKOB).
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4.2.5. PaboTta 1 MOIITHOCTH TOCTOSTHHOTO TOKA. 1

4.2.6. DnexTpoABrKyIas cuia. 3akoH Oma st 1
MOJIHOM LETIH.

4.2.7. JIabopatopHnast pabora Ne 5. «M3mepenue 1
OJ1C 1 BHYTpEHHET0 COMPOTHUBIICHHS
HCTOYHHKA TOKAY.

4.2.8. Pemenne 3aga4 (3aKOHBI MOCTOSTHHOTO 1
TOKQ).

4.2.9. [ToBTOpUTENBHO-00001IAIOIINI YPOK 11O 1
TeMe "3aKOHBI MOCTOSTHHOTO TOKay.

4.2.10. KonTponbnas padota Ne 6. "3akoHbI 1
MTOCTOSTHHOTO TOKa».

4.2.11. AHanu3 KOHTPOJIBHOM paboTHI. 1
DneKTpudecKas MPOBOUMOCTh
Pa3IUYHBIX BEMIECTB. 3aBUCUMOCTH
COTIPOTHBIICHUS IPOBOJIHUKA OT
Temreparypbl. CBEpXIpPOBOINMOCTb.

4.2.12. DNEeKTPUYECKUNA TOK B MOTYITPOBOJHUKAX. 1

4.2.13. DneKTprudecKas MpOBOIUMOCTh 1
MOJIYIPOBOIHUKOB MIPU HAJTUYUU
npumecei. [lomynpoBoaHUKH P- U N-TUIA

4.2.14. [TonympoBoaHMKOBEIN a0, TpaH3uCTOP. 1

4.2.14. DNIEKTPUYECKUNA TOK B BAKyyMe. 1
DNeKTpOHHO-Ty4YeBasi TpyOKa.

4.2.16. Pemtenue 3amay 1

4.2.17. DIEKTPUUYECKUMA TOK B XKHJIKOCTSIX. 3aKOH 1
ANIEKTPOJIN3A.

4.2.18. DNEeKTpUYECKUN TOK B raszax. 1
HecamocTtosiTenbHbII 1 caMOCTOSATEIbHBIN
paspsibl.

4.2.19. Pewtenue 3amay 1

4.2.20. HrtoroBoe TecTupoBaHue MO TEME 1
«DNEeKTPUIECKHI TOK B pa3IMYHbIX
cpenax».

S. PesepBHOe Bpems 2

5.1. DneMeHThI CTaTUKU. PaBHOBECHE CHIL. 1
MowmeHT cuiibl. Y CIOBUSI paBHOBECHS Tell.

5.2. Pemenue 3amau (cratuka). 1

Hroro 102
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KanennapHo-temaTnyeckoe njaHupoBaHue 1Mo Ppuznke
11 KJIACC (102 yaca — 3 yaca B He/IeJI10)

Ne n/m | HammMeHoBaHuUe pa3/iesioB U TeM KoaunuecTBO [aTa npoBeneHust
uacos Ilnanupye | @akTuyeck
Mas as
Pazjen 1. DiekTpoamHnamMuka 20
1.1. MaruuTHoOe 110.J1€ 8
1.1.2. MarnutHoe nosie. Muaykumst
MAarHUTHOTO MOJIS.
1.1.2. Cuna Awmrmepa. 1
1.1.3. Pemrenne 3amau 1
11.4. JlabopaTopuas pabota Nel. 1
«HaOimronenune neficTBUSI MarHUTHOTO
IIOJIS HA TOK».
1.1.5 JlelicTBME€ MarHUTHOTO TOJIST HA 1
TBUOKYIIAICS SJICKTPHYSCKUHN 3apsijl.
Cuina JlopeHna.
1.1.6. Pemtenue 3amay 1
1.1.7. MarsuTHbIe CBOIICTBA BEIIECTBA 1
1.1.8. O006111eH1E TeMBI «MarHuTHOE HOIEY. 1
1.2. DieKTPpOMarHuTHasE MHAYKIIAS 12
1.2.1. SIBneHne AIEKTPOMArHUTHON MHIYKIIHH. 1
1.2.2. MarauTHbINA HOTOK 1
1.2.3. HamnpaBnenue WHIyKITMOHHOTO TOKA. 1
IIpaBuno Jlenna.
1.2.4. 3aKOH AJIEKTPOMAarHUTHON UHAYKLUH. 1
1.2.5. Pemenue 3amay. 1
1.2.6. Buxpesoe anekrpuueckoe nojue. 3C 1
WHIYKIUU B IBIXKYIINXCS MTPOBOTHUKAX
1.2.7. Camounnaykuus. THAYKTUBHOCTD. 1
1.2.8. Pemenue 3amau 1
1.2.9. JIaGopatopHas pabota Ne2. «M3yuenue 1
SIBIICHUS JIEKTPOMArHUTHOW WHIYKIIUN.
1.2.10. | DnexkTpoMarHUTHOE IOJIe. 1
1.2.11. | OGoOieHne TeMbl « IIEKTPOMArHUTHAS 1

WHTYKITHAS
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1.2.12.

KonTtponsHas padora Nel. «MaruutHoe
roJjie. DIeKTPOMArHUTHAS UHIYKIUS».

Pa3nen 2. Kojie0anus U BOJIHBI

42

42

2.1. Mexanu4eckue u
JIEKTPOMATHUTHBIE KOJIeOaHUs

2.1.1.

AHanu3 KOHTPOJIbHOM pabOTHI.
JlnHamMKKa KOJe0aTeIbHOTO ABHKCHUSL.
I"apmonmndeckne KoaedaHusl.

2.1.2.

Jlaboparopuas pabora Ne 3
«OmnpeneneHue yCKOpeHusi CBOOOTHOTO
maacCHus Mpru MOMOIIH MasdTHUKA»

2.1.3.

Boeinyxnennsie konebanus. Pesonanc

2.1.4.

CBOOOIHBIE U BBIHYK/ICHHBIE
OJICKTPOMArdHuTHBIC KoJIeOaHusL.
[IpeBpamienue 3HEprum npu
OJICKTPOMArHUTHBIX KOIeOaHUsIX.

2.15.

Konebarenbuslit koHTYp. [lepuon
CBOOOTHBIX AMEKTPHUECKUX KOJICOAHUH
(bopmymna Tomcona)

2.1.6.

[TepemMeHHBIN STEKTPUYECKUN TOK.
AKTUBHOE, EMKOCTHOE U HHIYKTHBHOE
COMPOTHBIICHUE B IIETIH [IEPEMEHHOTO
ToKa. JlefcTByIoIIee 3HAYECHUE CUITBI
TOKa U HANPSHKEHUS

2.1.7.

Tpancdopmarop. [IpousBocTso,
nepenaya u noTpedieHue dIEKTPUUECKON
SHEPrUuu

2.1.8.

KonTtponbHas padora Ne 2
«MexaHHUYECKHe U 3JIEKTPOMAarHUTHbIE
KoJieOaHus»

2.2. Mexann4eckue u
JIEKTPOMATHHUTHBIE BOJHBI

2.2.1.

MexaHuuecKue BOJIHEIL.
PaCHpOCTpaHeHI/IC MCXaHUYCCKHUX BOJIH

2.2.2.

[[J'II/IHEI BOJIHBI. CKOpOCTB BOJIHBI

2.2.3.

3BYKOBBIE BOJIHBL. 3BYK

2.2.4.

aﬂeKTpOMarHI/ITHaH BosHa. CBOMCTBA
QJICKTPOMATrHUTHBIX BOJIH.

2.2.5.

[Tpunuun paanoreneoHHON CBS3M.
[Ipocrenmmii paguonprUeMHUK.

2.2.6.

VYpoxk-cemunap: Paguonokauus. [louarue
o TeneBuaeHUN. PazButue cpeacTB CBA3M.
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2.2.7. O000111EHHE TEMBI 1
«MexaHHUYeCKHe U JIEKTPOMATrHUTHBIC
BOJIHBD)
2.2.8. KonTtponsHas padora Ne 3 1
«MexaHHYeCKHe U JIEKTPOMArHUTHBIC
BOJIHBD)
2.3. OnTuka 26
2.3.1. Ananu3 KOHTpoJIbHOM paboThl. CKOpPOCTh 1
CBeTA.
2.3.1. 3akoH oTpakeHus cBeTa. Pemienue 3amay. 1
2.3.2. 3aKkoH npenoMieHus cBeTa. Pemienne 1
3aad.
2.3.3.- | [lomHOE OTpakeHHE 2
2.3.4.
2.3.5. Jlaboparopuas padota Ne 4. «M3mepenne 1
MOKa3aTeIs MPETIOMIICHHSI CTEKIIA.
2.3.6. Jluusa. 1
2.3.7.- | IloctpoeHune n300paxeHUM, JaBAEMbIX 2
2.3.8. JTUH301
2.3.9.- | ®opmyna ToHKOM NHMH3KL. Pemenne 3amau 2
2.3.10.
2.3.11. | Jlaboparopnas padota Ne 5 1
«OnpeneneHne ONTHYECKON CUITBI U
(hoKyCHOTO paccTostHUS coOuparomen
JIMH3BD)
2.3.12. | ducnepcus cBera. 1
2.3.13. | Uuarepdepennus ceta. 1
2.3.14. | qudpakmaus cera 1
2.3.15. | udpakuuonnas pemerka. Pemenue 2
2.3.16. | 3amau
2.3.17. | JIabopatopnas pabota Ne 6 «3mepenue 1
JUTUHBI CBETOBOM BOJIHBID»
2.3.18. | Ilonspuzamus cBera. 1
2.3.19. | KontponbHas padora Ne 4. «Onrtuka. 1
CBeTOBbIE BOJHBDY.
2.3.20. | Buabl u3nydeHu. 1
2.3.21. | CHexTpsl U CHEKTpaJIbHBIE alaparsl. 1

Bunel ciektpoB. CrieKTpaibHBIN aHAIH3.
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2.3.22. | JIabopatopnas padota Ne 7 1
«Ha0nroieHne CrionrHoro u
JIMHENYaTOro CIEKTpa»

2.3.23. | UudpaxpacHoe u ynpTpaduosieToBoe 1
W3ITy4eHUSI.

2.3.24. | PeHTreHOBCKUE JTy4H. 1

2.3.25. | Ypok-cemunap: IlIkana 1
AJIEKTPOMATrHUTHBIX U3TyICHUN

2.3.26. | Pa3znein 3. OCHOBBI cienMaILHOM 4
TEOPHUH OTHOCUTEIbHOCTH
3.1. OcHOBBI cIEMAJILHOM Teopuu 4
OTHOCUTEJIbHOCTH

3.1.1. AHanu3 KOHTPOJIbHOM pabOTHI. 1
ITocTynarel TEOPUH OTHOCHUTEIHHOCTH.

3.1.2. PensatuBucTCKUif 3aKOH CIIOXKEHUS 1
CKOPOCTEH.

3.1.3. 3aBUCUMOCTb PHEPTUH T€JIa OT CKOPOCTH 1
€ro JBWKCHUs. PensiTuBuCTCKAs
JTMHAMUKA.

3.1.4. CBs3b MEXKIY MACCOUM M DHEPTHEM. 1
Popmyna DiHIITEITHA
Pa3nen 4. KBanToBasi pusnka 22
4.1. D1eMeHTbl KBAHTOBOI ONTHKH 8

4.1.1. doTtorddexT. YpaBHeHUE DHUHINITESHHA.

4.1.2. ®doTtonbl. KopmycKymsipHO-BOJITHOBOM 1
JTyaan3M.

4.1.3.- | Pemnrenue 3agau 2

4.1.4.

4.1.5. [Ipumenenne pororddexra. 1

4.1.6.- | Pemrenue 3agau 2

4.1.7.

4.1.8. JlaBiieHue cBeta. XUMHUUYECKOE ACHCTBUC 1
CBeTa.
4.2. Ctpoenne atoma 4

4.2.1. Crpoenue atoma. OnbiTel Pesepdopaa. 1

4.2.2. KBanTtoBblie noctynars! bopa. 1

4.2.3. Hcnyckanue v NOrIOLIEHNE CBETA 1
aTOMaMHU.

4.2.4. Ypok-cemunap: Jlazepsl. 1
4.3.ATOMHOE SIIPO 10

4.3.1. MeTto1b1 HAOMIOACHUS U PETUCTPALIUU 1

QJICMCHTApPHBIX YaCTHUL]
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4.3.2.

OTKpbITHE PAMOAKTUBHOCTH. Anb(da-,
OeTta- ¥ raMMa- U3Ny4eHUE

4.3.3.

PannoaktuBHBIE pEBpaLCHUS.

4.3.4.

N3otonsl. [lomyuenue u npuMeHeHue
PaaOaKTUBHBIX U30TOIOB.

4.3.5.

CrpoeHue aTOMHOTO sijipa. SlnepHbie
CHJIBI.

4.3.6.

DHeprus cBA3M aTOMHBIX siziep. Pemenue
3a/1a4.

4.3.7.

3aKoH paJHo0aKTUBHOTO pacmaja.
Pemrenne 3anau.

4.3.8.

Snepnsle peakuuu. [enenue sanep ypasa.
[lenHble snepHBIE pEAKIINH.
TepmosiiepHbIe peakiuu.

4.3.9.

Ypok-cemunap: [IpumeHnenue saepHoit
sHepruu. buosnornueckoe aecTeue
PaaOaKTUBHBIX U3TYYEHUM.

4.3.10.

KonTponsnas pabora Ne 5. «CBeToBbIE
KBaHTbI. DHU3MKa AaTOMHOTO SIpay.

Pa3znes S. DiieMeHTHI ACTPOHOMUHU U
acTpopusukun

5.1.2/1eMeHTBI ACTPOHOMHUM U
acTpopusuku

5.1.1.

Bun 3Beé3aH0T0 HeOa. Co3Be3nus, IpKue
3BE3/Ibl, INIAHETHI, UX BUAUMOEC
nBrkenne. CoaHeyHas cHCTeEMa

5.1.2.

Counune. CotHeuHast aKTUBHOCTD.
Hctounuk sueprun CoJiHIa U 3BE3]T

5.1.3

3BE3/1bI, UX OCHOBHBIEC XapaKTEPUCTUKHU.
3BE3/1bI TJIABHOW MOCIIEIOBATEIBHOCTH.
Bnyrtpennee crpoeHue 3BE3 1.
CoBpeMeHHbIE ITPEACTABICHUS O
MPOUCXOKACHUM U 3BoJrolMK CoJIHLIA U
3BE3]T

5.1.4.

Mneunslif [1yre — Hama ['anakTuka.
ITonoxenne n npmxenne CosHLA B
lNanaktuke. 'anaktuku. Y€pHbIE ABIPHI B
s/Ipax raJlakKTUK

5.1.5.

Bcenennas. Pa30Oeranue rajakTuk.
Teopus bousbmoro B3peiBa. Penukrosoe
n3iydeHue. MeraranakTuka

5.1.6.

HepemeHHLIe HpO6J'ICMBI ACTPOHOMUU
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5.1.7. KonTtposnsHas paboTa «1IeMEeHTHI 1
ACTPOHOMHH U acTPO(UINKI
Paznen 6. O6o0maromee noBTopeHue 4
6.1. O6o01maroee MOBTOPEHHE 4
6.1.1. Ponb ¢pu3nku 1 acTpOHOMUM B 1
9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COIIMAILHOM U STUYECKOM chepax
NeSITEIbHOCTH YEJIOBEKa
6.1.2. Ponb 1 MecTo (hpM3MKK U ACTPOHOMUH B 1
COBPEMEHHOM HAYYHOUN KapTUHE MUpa
6.1.3. Ponb pusnueckoit Teopun B 1
(hopMHUpOBaHUHU ITPEICTABICHHM O
(uznueckoi KapTUHE MUpa
6.1.4. Mecto ¢usznueckoit KapTUHBI MUpa B 1
o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTaBICHUNA O IPUPOIE
7. Pe3epBHOE BpeMs 3
7.1. MarnuTHO€ noJie. DIeKTpOMarHuTHas 1
uHAYyKIYs. Pemenue tecTos.
7.2. Onrtuka. Pemenue TecTos. 1
7.3. KsanToBas ¢usuka. Pemenue tecTos. 1
Hroro 102 gaca
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YUYEBHO-METOJMYECKOE OBECIEYEHUE OGPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI V151 YYEHUKA

» dusuka, 10 xknace/ Msikumes I'.4., byxoBues b.b., Corckuit H.H. non penakiueit
[TapdentbeBoii H.A., Akunonepnoe obmectso «M3natenberBo «IIpocsemienne»
» Gusuka, 11 xknace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. non penakiueit
[TapdentneBoit H.A., Akunonepnoe obmectso «M3natenberBo «IIpocsemienne»

» Gusuka, 11 xnace/ Mskumes I'.51., [letpoBa M.A., M «IIpocBemenuey, 2021

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

®usuka. 10-11 kmaceel. Metoauueckue Matepuansl 1 yanrens. bazossliil yposeHs. @I'OC
WM3narenscTBOo: MHEMO3MHA
®uzuka 10-11 xmaccer, Crenmanosa [.H., ®I"OC MaHOBammoHHAs IIKOIa

®usuka 10-11 knacesl, Msxuiies I'.51.,CunskoB A.3., Cno6oackos B.A., M3gaTenbcTBO

U}:[po(baﬂ

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6nuoreka [JOK
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