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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOTO ypOBHS HAa YPOBHE CpPEIHEr0 OOIIEeTro
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJIOKEHHM U TpeOOBaHUU K pe3ysibTaTam
OCBOEHHUSI OCHOBHOM 00pa3zoBaTeNbHON Mporpammbl, npeactaBieHHbIX B OI'OC
COQO, a Takxke ¢ yuy€toMm (enepaibHO pabouel MporpaMmbl BOCIHTAHHS U
KOHLIETIIIUY TpenojaBaHusl yuyeOHoro mnpenMera «@Dusrka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon ®enepanun, pean3yoInX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

CopnepxaHue mnporpamMmbl 1O (U3MKE HaAmpaBiIeHO Ha (QOopMUpOBaHUE
€CTECTBEHHO-HAYYHOW KapTuHbI Mupa oOyvatonuxcs 10-11 xmaccoB mipu
oOydeHnH ux (u3NKe Ha 0A30BOM YPOBHE Ha OCHOBE CUCTEMHO-AESITEIBHOCTHOTO
noaxona. I[lporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METanpeIMETHBIM pe3yibTaTam
oOyuyeHus, a TaKXKe YUYUTHIBAET HEOOXOAUMOCTh pealu3alii MEXIPEIMETHBIX
CBA3€H (PUBHKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IIpeaMeTamMu. B Helt
OTIPENIEISAIOTCS OCHOBHBIE L€ M3yueHUs (PU3MKU Ha YPOBHE CPEIHEro oOuIero
oOpa3oBaHus, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUSA Kypca (DPU3WMKH: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[TporpamMma no u3mke BKIIOYAET:

* IUTAaHUPYEMbIE Pe3yJbTaThl OCBOEHUS Kypca (pU3MKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO roJiaM O0yUYEHUS;

- coepxkanue yueoHoro npeamera «duzuka» mo rogam oOydeHHUs.

®du3rka Kak Hayka O Hauboree OOMMX 3aKOHAX NPHUPOAbI, BBICTYINAas B
KayecTBe Y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY
3HaHuM 00 okpysxarorieM mupe. LlIkonbHbIN Kype Gu3uku — cucteMooOpa3yronuit
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIECCOB U SBJICHUHM, M3y4yaeMbIX XUMHUEH, OHOJoTHeH,
¢dbuznyeckoir reorpadueit u actpoHomuei. Vcmonp3oBaHME W AKTUBHOE
npUMeHeHHue (U3MYECKUX 3HAHUM  OMpenensieT XapakTep W pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cepe HHEPreTukH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, IOJYYEHUSI HOBBIX MATE€pUAJIOB C 3aJaHHBIMM CBOWCTBAMHM U JIPYTHX.
N3yyenue ¢Gu3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHME €CTECTBEHHO-
HAyYHOW KapTUHBI MUpa oOydaromuxcs, B (HOPMHUpPOBAHHE YMEHHH MNPUMEHSThH
HAYYHBI METO] TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy Kkypca (usukm nius ypoBHS cpeaHero ooOmiero oOpa3oBaHUs
MOJIOKEH pAN HIEH, KOTOPbIE MOXHO pacCMarpuBaTh KAaK MPUHLMIBL €T0
MTOCTPOCHMUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBIISICTCS JIOTMYECKU
3aBEpIIEHHBIM, OH COACPKHUT MaTepual U3 BCeX Pa3aenoB (PU3UKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanusayuu. B cooTBEeTCTBHHM C Hell MaTepuan Kypca (HU3HKU
o0ObeaMHEH BOKpPYr (¢u3nueckux Teopuil. Benymmm B Kypce sBiseTcs
dbopMupOBaHUE TMPEACTABICHUM O CTPYKTYPHBIX YPOBHSAX MaTepuH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanusanus NOpeanosiaraéT HCHOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKOM HAyKU, OCMBICIICHHUE CBSI3U Pa3BUTHS
¢u3MKM ¢ pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoes  npuxnaowoti  Hanpasenennocmu. Kypc ¢dusuku mnpeamnonaraet
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHUYECKUX U TEXHOJOTMYECKUX MPHUIOKEHUN
U3YYEHHBIX TEOPU U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercs TIOCPEACTBOM BBEJEHUS AJIEMEHTOB
COJlepKaHMs, TOCBSIIEHHBIX 3KOJIOTMYECKMM Mpo0iieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJOTHH, a TaKXe OOCYX ICHUS
npo6JieM palOHAIBHOTO IPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (U3MKM Ha YpOBHE CpPEIHEro oOIlero
oOpa3oBaHus SIBISAIOTCS (Pu3nyeckue Teopuu (popmMupoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTpOeHusl (PU3NUECKON TeOpUH, Poiau (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIUIIOB B  COBPEMEHHBIX TMPEACTaBICHHUSIX O TMPUPOAE, TpaHHIIAX
NPUMEHUMOCTH TEOpWUH, MJii ONMHCAHMS €CTeCTBEHHO-HAYYHBIX SBICHUH U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOAXO0/A B Kypce (PU3HMKH peau3yercs Mpexkie
BCEro 3a CYET OpraHu3alui SKCIEPUMEHTAIBHOW AESITEeIbHOCTH O0YyYaroUINXCs.
s Ga3oBOro ypoBHA Kypca (QU3MKH — 23TO MCIHOJH30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX DJKCIEPUMEHTOB U JIAOOpATOPHBIX padoT,
KOTOphIE B TporpamMme no (u3uke OOBEAUHEHBI B OOIIUN CIHUCOK YUYEHHYECKUX
MpaKTUYECKUX padoT. BeimeneHne B ykazaHHOM IepedHe J1abOpaTOpHBIX padoT,
NPOBOAMMBIX JUII KOHTPOJST W OIEHKH, OCYIIECTBISIETCS  yYaCTHHUKAMU
0o0pa30BaTeNpHOrO Ipolecca HUCXOAS M3 OCOOCHHOCTEM IIJIaHUPOBAaHUS U
ocHalleHus kabuHera Qu3uku. Ilpu -sToM oOecneunBaeTcs OBJAJCHHE
OOy4alOIMMHUCST YMEHUSMU MPOBOAUTh KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHHUS
3aBUCHUMOCTEN (PU3NYECKUX BEJIMYMH M TOCTAHOBKY OIBITOB IO TPOBEPKE
NPEI0KEHHBIX TUIIOTE3.

Bonbiroe BHUMaHKE yAETSETCS PEIICHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
[Tpu >TOM 7151 pacYETHBIX 3a/1a4 MPUOPUTETOM SIBJIIOTCS 3a/1a4 C SIBHO 3aJIaHHOMN



bu3MYecKO MOJIENbI0, TMO3BOJIAIONIME MPUMEHSITh HW3YYEHHbIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaK U UHTETpUpysd 3HAHUS U3
pa3HbIX pazaenoB. i KaueCTBEHHBIX 3a]a4 MPUOPUTETOM SIBIIAIOTCS 3aJlaHus Ha
OOBSICHEHHE TPOTECKaHUSI (M3MYECKUX SIBICHUM W TPOIECCOB B OKPYKAIOIICH
KU3HM, TpeOyromue  BblOOpa  (u3Myeckol  Mojenu A CUTyalluu
MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu DPI'OC COO k MarepuaibHO-
TEXHUUYECKOMY oOecrnedeHu0 ydeOHOro mpoiiecca 0a30BBI YpOBEHb Kypca
($u3MKN Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl JOHKEH U3YdaThCs B yCIOBUSIX
MpeIMETHOr0 KaOuHeTa (U3MKU WIM B YCIOBUSIX WHTETPUPOBAHHOTO KaOMHETa
MpPEAMETOB E€CTECTBEHHO-HAYyYHOro Iukia. B kaOuHeTre (U3MKH JOJKHO OBITh
HeoOxoauMoe J1abopaTopHoe OOOpyAOBaHHE JUIsl BBITIOJIHEHHS] YKa3aHHBIX B
nporpamMme Mo (GU3NKe YICHHYECKUX MPAKTHICCKUX PadOT M JEMOHCTPAIIMOHHOE
o0opy1I0BaHUE.

JeMoHcTpanimoHHoe obOopynoBaHue GOpMUPYETCST B COOTBETCTBUU C
OPUHIIMIIOM MHWHHUMAJIBHOM  JTOCTATOYHOCTHM M OOECHeurMBaeT IOCTaHOBKY
MEPEUNCIICHHBIX B TpOorpaMMme I0 (PHU3WKe KIIOYEBBIX JEMOHCTpAIUi s
UCCJICIOBAHMUSI  U3Yy4YaeMbIX  SIBIGHUA W  TMPOIECCOB, OMIHUPUYECKUX H
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe o00opyaOBaHHE [JISi YYEHWYECKUX TMPAKTUYECKUX padoT
dbopMHpyeTCs B BHJIE TEMAaTHYECKUX KOMIUICKTOB M 00OECIIEUYMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JByX oOywatomuxcs. TemaTHuecKue KOMIUICKTHI
7abopaTopHOTO 000pYyIOBaHUSI JOJDKHBI OBITH MOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUIL.

OCHOBHBIMHU TICJIIMH U3y4CHUS PU3UKHU B 001IeM 00pa30BaHUU SIBJISTFOTCS:

- hopMUpOBaHHE WHTEpECa U CTPEMJICHUS OOYyYalomUXCs K HAyYHOMY

WU3YYCHUIO TIPUPOJBI, PA3BUTHEC WX WHTCIUICKTYAIBHBIX M TBOPYECKHUX

CIIOCOOHOCTEI;

* Pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJIe TO3HAHUA U (HOPMHPOBAHHEC

HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

« (hOopMUPOBaHNE HAYYHOTO MHUPOBO33PEHUS KakK pe3ysbTaTa U3yueHHUs] OCHOB

CTPOEHUS MaTepuH U PyHIaMCHTAJIbHBIX 3aKOHOB (DH3HKU;

- bopMupoBaHHE YMEHHN  OOBACHATH SBJIEHUA C  HCIOJIb30BAaHUEM

bu3nYecKuX 3HaHUN U HAYYHBIX IOKA3aTeNbCTB;

- (hbopMuUpOBaHKME MPEACTABICHUN O POJIM (U3UKUA U1l Pa3BUTHUS APYTHUX

€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.



JlocTmxeHne 3Tux Lenaeil o0ecreunBaeTcss pelieHueM CIEIyIoINUX 3a1ad B
IpoLecce U3y4eHus Kypca GU3UKH Ha YPOBHE CPEIHETO 00I1Iero 00pa3oBaHus:

* IPUOOpPETEHNE CUCTEMBI 3HAHUN 00 00IMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,

3aKOHAX, TEOpHUAX, BKIIOYAss MEXaHHKY, MOJICKYJSIpPHYI0  (U3HKY,

AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKY;

- bopMUpOBaHHE YMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHUSA IS

OO0BSICHEHUSI PU3NUECKUX SBJICHUI B IPUPOJE U JUISI IPUHATHS

IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

* OCBOGHHE CIOCOOOB pEIIEHUs pa3IMYHBIX 3a7ad C $BHO 3aJaHHOMU

¢usznyeckoil Mojaenplo, 3a4ady, MOAPA3yMEBAIOIIMX  CaMOCTOSITENIbHOE

co3anue (GU3NYECKON MOJEIH, aleKBaTHON YCIOBHSIM 3a/1a4U;

* IOHUMaHue (U3UYECKUX OCHOB M MPUHIUIOB JIEHCTBUS TEXHUYECKUX

YCTPOMCTB M TEXHOJOTMYECKHUX IPOIECCOB, UX BIUSHUA HA OKPYKAIOIIYIO

cpeny;

* OBJIAJICHUE METOJIaMU CaMOCTOSITEJIbHOIO IUJIAHUPOBAHMS W TPOBEACHUS

(¢u3NYeCKUX SKCIEPUMEHTOB, aHajdM3a M HUHTEpPIpEeTalud HHPOpMaIuH,

OIIPEJENICHUS TOCTOBEPHOCTH MTOJIyYEHHOTO PE3yJIbTaTa;

* CO3JJaHUE YCJIOBUHM MJI1 Pa3BUTHSI YMEHUU MPOEKTHO-HCCIEI0BATENbCKOM,

TBOPYECKOU IEATENBHOCTH.

Ha wusyuenune ¢usuku (0a30BbI YpOBEHb) Ha YPOBHE CpPEAHEro OOUIEro
oOpazoBanus otBoautTcsa 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B He/el0), B
11 xmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamme Mo (u3MKe MepeyeHb J1abopaToOpHBIX U
OPAKTUUECKUX padoT SBISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENaeT BBIOOD
poBeneHHUsT J1a0OpaToOpHBIX pabdOT M OMNBITOB C YYETOM HWHIUMBHUIYAIbHBIX
0COOEHHOCTEHO0YYaOIINXCS.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mnpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAKOIIETO
mupa. Ponb »KkcnepuMeHTa MW TEOpHUM B MPOLECCE IMO3HAHUS IPUPOIBI.
OKCHEepUMEHT B (PUBHKE.

MopnenupoBanue (pu3anyeckux sBIEHUN U mpoueccoB. HayuHblie TMIOTE3BI
duzryeckre 3aKOHBI U TEOPUHU. ['paHUIlbl MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u Mecto pusuku B QopMUpPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Hemoncmpayuu

AHaJIOTOBbIE W LU(PPOBBIE U3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbIC
JIaTYHKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOIO JIBHXKCHHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpemHsisi CKOPOCTb, MIHOBEHHasi CKOpPOCTb) U
YCKOPEHHUE MATEpUAIbHOW TOYKH, MX MPOEKIMH HAa OCH CHCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MpsIMOJIMHENHOE ABMKeHue. [ paduku
3aBUCUMOCTH KOOpAWHAT, CKOPOCTH, YCKOpPEHHUsI, MyTH U
NepeMeIeHNs] MaTepUaIbHON TOYKH OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuueitnoe  aBwxkeHue. JIBKEHHE  MaT€pHaIbHOM  TOYKHA IO
OKPYKHOCTH C MIOCTOAHHOW 10 MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBH>KCHUE CHAPSAJOB, IEITHBIE U PEMEHHBIE ITEpEIaYH.

Jemoncmpayuu

Mopenb cuctembl OTCUETA, WILTIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JBU>KECHUS.

[IpeoOpa3zoBanne IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAaHU3MOB.



[Tanenue Ten B BO3AYXE U B Pa3pEKEHHOM NPOCTPAHCTBE.

Habnronenue ABMKEHUs Tena, OpONIEHHOTO MOJ YIVIOM K TOPU30HTY M
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Hamnpagiienne cKopocT Ipu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul

N3ydyeHrne HEPAaBHOMEPHOTO JIBUKEHUS C LEJIbIO OINPEICIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOMIEHUS MEXKIY ITyTSAMH, IPOMJEHHBIMU TEJIOM 3a
IIOCJIEIOBATEbHBIEC PABHBIE IIPOMEKYTKM BPEMEHU IIPH PABHOYCKOPEHHOM
JBUKECHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBUKEHNS IapUKa B BI3KOU JKUJIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ippammn  otHOocuTensbHOCTM  ['amunes.  IlepBeit  3akoH  HeroToHa.
HNHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepniosuuuu cui. Bropoi 3akon Herotona
JUJIs MaTepUalibHOM TOUKHU. Tpetnit 3akoH HeroTOHA 1711 MaTepuaabHBIX TOYEK.

3akoH BcemupHoro TtAroreHus. Cuna Tspkectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokos, CkonbkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHus CKOJIBXKEHUS U chila TpeHus okosi. Koadduiuent TpeHus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHIJIBI OTHOCHTENBHO OCU BpamieHus. llnedo cunbl. YcnoBus
paBHOBeCHUS TBEPJIOTO TEIIA.

TexHu4eckrue yYCTpPOWCTBA M MPAKTHUYECKOE MPUMEHECHHUE: MOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu
SIBneHue nHEpLHH.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3axkoH HeroToHa.

N3mepenne cuil.

CnoxeHune CHlL.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(opMaiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MObEME U TIAJICHUN.
CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.



Y cioBus paBHOBECHUS TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nadvopamopmsie padomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHUKAIOMIMX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X JAehopMallyi.

HccnenoBanre yclIOBUM paBHOBECUsS TBEPAOTO TeNa, HMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMiynbc MarepuasbHOM TOYKM (Tesa), CHUCTEMbl MAaTE€pPUAIbHBIX TOYEK.
MMmynibC CHITBI M1 UBMEHEHNUE UMITYJIbCA TEJIA. 3AKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE BUXKEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckass sHeprus matepuaibHOMl TOukH. Teopema 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorenmanbHas DHEPIus YIIPYro
neopMupoBaHHOM  mpyxuHbl. [loTeHUManbHas  3Heprus Tena  BOJNM3MU
ITOBEPXHOCTH 3€MJIH.

[loTeHUIMaNbHBIE W HENOTEHIMAIBHBIE  CHIIBL CBs3p  paboOTHI
HENOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOW DHEPIrMU CHUCTEMBI TEll
3aKOH COXpPaHEHUS] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue yCcTpoMCTBa M INPAKTUYECKOE INMPUMEHEHHUE: BOJOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Hemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

[lepexon MOTeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul

N3ydyeHne aOCOIIOTHO HEYNPYroro ynuapa C MOMOIIBI0 JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThI CUJIBI C U3MEHEHHEM MEXaHWYECKOW IHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pasznen 3. Moseky/sipHas pu3nKa 4 TEPMOJAMHAMHUKA

Tema 1. Ocnoebt MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KWHETHYECKOW TEOPUU U MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxenue. uddysus. Xapaktep ABMKEHUS H
B3aMMOJICHCTBHS YacTHI[ BeliecTBa. MoJenn CTpOeHHsl Ta30B, JKUAKOCTEH u



TBEPJBIX TEJ U 0OBSICHEHUE CBOMCTB BEIllECTBA HA OCHOBE ATUX Mojeeil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temneparypa u e€ msmepenue. lllkana temmneparyp
Llenbcus.

Mopens naeanpHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHOKMHETHYECKOMN
TEOpUH WACATBHOTO Ta3za. AOCONIOTHAs TeMIepaTypa Kak Mepa CpeaHei
KMHETUYECKOW PHEPTUM TEIUIOBOrO ABMKEHMS yactull rasza. lllkama temmepatyp
KenbBuna. T'a3oBbie 3akoHbl. YpaBHeHHe MeHneneeBa—Knaneiipona. 3akoH
HanpToHa. HM3ompoueccsl B HACAIBHOM Tra3e C IOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduyeckoe MPEACTABICHUE H30MPOIIECCOB: HU30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jemoncmpayuu

OneIThl, JOKa3bIBAIONIME JAUCKPETHOE CTPOEHUE BellecTBa, ¢GoTorpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUI.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIENCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPaBHEHHE COCTOSIHUS HACAIBHOTO rasa,
U30IIPOLIECCHI.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomat

OmnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE HM3MEpPEHHUI
00BEMa KOMHATHI, TaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y IMapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHamMuueckass cucTeMa. BHYTpEHHssI dHEprus TEpMOAWHAMUYECKON
CUCTEMBI U crioco0bl € m3MeHenus. KomuuecTBo TeminoTel u pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJEAJIbHOrO  Tra3za.  Buuabl  Temonepeaayu:
TEIUIONPOBOJAHOCTb, KOHBEKI[US, U3JIyUeHUE. Y AelbHasi TEIJIOEMKOCTh BEIIECTBA.
KosnuecTBo TEIIOTh pH TEIIONEpEaaye.

[Tonsitue 06 aauabatHOM mporecce. [lepBblif 3aKOH TEPMOAMHAMUKH.
[IpumeHnenne mepBOro 3aKOHAa TEPMOJMHAMHKH K H3omporieccam. [ 'paduueckas
UHTEpHpeTanus padoThl rasa.



Bropoii 3akoH TepMoguHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TeruoBpie  MammHbl.  [IpuHOMOBI  AEWCTBHS — TEIUIOBBIX — MAlIWH.
[IpeoOpa3zoBanust 3Hepruu B TEIUIOBBIX MammHax. KoadduuueHnt mnonesHoro
nercTBus TeruioBoi MamuHbl. [lukn KapHo u ero kodgduUIMEeHT MOIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAWIbHUK, KOHAUIIUOHED.

Hemoncmpayuu

N3MeHeHre BHYTPEHHEH SHEPrUM Tejia MPU COBEPIICHUM PAOOThI: BBLIET
npoOKH U3 OYTBUIKM TOJ JCHCTBHEM CKAaTOrO BO3jyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnpIT 1Mo aanabaTHOMY pACHIMPEHUI0 BO3JyXa (OMBIT C BO3AYIIHBIM

OTHHBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul

N3mepenue yaenpHOu TENI0EMKOCTH.

Tema 3. Acpecammusvie cocmoanusa eeuwecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHjaeHcanusa. Mcnapenue u kumneHue. AOCONIOTHAS U

OTHOCHUTEJIbHAS BJIAXHOCTh BO31yxa. HacklmeHHbId map. YaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JTaBJICHUS.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
kpuctamoB. JXunkue kpucrtaminel. CoBpemeHHble Marepuaibl. [lmaBneHune u
KpUcTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU TOJYUYECHUSI COBPEMEHHBIX MaTEpPUAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Hemoncmpauuu

CBolicTBa HACBIIIIEHHBIX MaPOB.

Kurnienue npy noHM>XKEHHOM JTaBJICHUH.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS KPUCTATMYECKOTO BEIleCTBRA.

JleMOHCTpanust KpuCTaIoB.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomat

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.



Paznea 4. JaekTpoanHamuka

Tema 1. Inekmpocmamuka

ONeKTpU3alusl Tell. OJEKTpUYecKuid 3apsan. JlBa BUOa SIEKTPUUYECKHX
3apsAa0B. [IpOBOJHUKH, IUAIEKTPUKA W MOJYINPOBOJHUKH. 3aKOH COXPAHEHHS
AIIEKTPUYECKOrO 3apsija.

BsaumopeiictBue 3apsinoB. 3akoH Kynona. ToueuyHsblid 2IEKTpHUECKUI 3apsi.
Onektpuueckoe mnoje. Hanpsoxk€éHHOCTh 3nekTpuyeckoro mnonsd. I[IpuHiun
CYINEPIO3ULIUHA IIEKTPUUECKUX MOJIeH. JIMHUM HanmpsHuKEHHOCTH AJIEKTPUYECKOTO
OJISL.

Pabota cun sanextpocratuyeckoro noiist. [loreniman. Pa3HocTh mOTEHIIMATIOB.
[IpOBOJHUKM W JUANEKTPUKUA B 3JIEKTPOCTATUYECKOM Tosie. JluanekTpuueckas
IPOHUIIAEMOCTb.

DnekTpo€MKOCTh. KOHIeHCATOp. DIEKTPOEMKOCTD IIJIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckue yCTpOWCTBA W IPAKTUYECKOE TPHUMEHEHHUE: SIIEKTPOCKOII,
AIIEKTPOMETpP, DBJEKTPOCTATHUUECKasl 3allliTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jemoncmpayuu

VY CTpOoNCTBO 1 MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3auMopencTBre HaAIEKTPU30BaHHBIX TEI.

DJIEKTPUUECKOE MOJIE 3aPSKEHHBIX TE.

[TpOBOJTHHKH B 3JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOrO KOHAEHcCAaTopa OT IIOLIaau
MJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOT0 KOHAeHcaTopa.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut

N3mepenue 31eKTpoEMKOCTH KOHAEH caTopa.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKHM TOK. Y CJIOBUS CYILIECTBOBAHUS JIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsoxkenue. 3akon OMa 7151 ydacTKa LETH.

DONEKTPUYECKOE CONPOTHUBIICEHHE. Y IEIbHOE CONPOTHUBICHHE BEILIECTBA.
[locnenoBarenpHOE, NApaLIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MoImHOCTB
AIEKTPUYECKOTO TOKA.



ONEeKTPOABUKYIAS CHJIA U BHYTPEHHEE CONPOTUBIICHHE HCTOYHMKA TOKA.
3akoH OMa 1711 OJIHOM (3aMKHYTOM) anekTpudeckoi nenu. Koporkoe 3aMbikaHue.

ONeKTpOHHAass  IPOBOJMMOCTb  TBEPABIX  METALUIOB.  3aBUCHMOCTH
COIPOTHUBJIEHUS METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CobOcTBeHHas 151 IIPUMECHAs IIPOBOAUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

OnexkTpuyeckuid TOK B  pacTBOpax M paciulaBaXx  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAST TUCCOLUALUSA. DIEKTPOIIU3.

OnexkTpudyecknid TOK B ras3ax. CaMOCTOSITENBHBI M HECAMOCTOSITEJIBHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: amIlepMerp,
BOJIbTMETpP, PEOCTAaT, HMCTOYHUKH TOKa, DJIJIEKTpPOHArpeBaTelibHble MpUOOpHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIN JTHO,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN THOJ], TaIbBaHUKA.

Hemoncmpayuu

M3mepeHne CHIIbI TOKA U HaIIPSKEHUS.

3aBUCUMOCTDh COIIPOTHUBJIEHUS LWIMHIPUYECKUX IPOBOJHHUKOB OT JUIMHBI,
IUJIOILIA/IN TIONIEPEYHOT0 CEUYEHUs U MaTepHraa.

CmMemaHHoe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wu3MepeHHe DIEKTPOABMKYIIEN cuibl. KOpoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut

M3y4eHnne CMEIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3eKTpOABUKYILIEH CHIIBI UCTOYHHMKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaoGmronenne ammekTpoimsa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢uzuku 6a30Boro ypoBHs B 10 Kjacce OCylIeCTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIIPEAMETHBIX CBA3€M € KypcaMH MAaTE€MAaTUKH,
OMONOTHH, XMMHH, Teorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nousmusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOIO
NO3HAHUS: SIBJICHUE, Hay4dHbIH (akT, I'Mmnores3a, (u3nueckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICITUPOBAHHE, MOJIETb, U3MEPEHUE.



Mamemamuxa: pemieHUe CHUCTEMbl ypaBHEHWUM, JIMHEWHas (QyHKIus,
napabona, runepoosna, ux rpadukd U CBOMCTBA, TPUTOHOMETPUUECKHE (HYHKIIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKAECTBO,
BEKTOPBI U UX NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoeusa: mexanndeckoe IBUXKEHUE B KUBOU mpupoze, nuddysus, ocMmoc,
TEIJIO0OMEH JKMBBIX OPraHW3MOB (BH[bI TEIUIONEPENAYH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU NPHUPOJE.

Xumus: AUCKPCTHOC CTPOCHHUC BCIICCTBA, CTPOCHHUC aTOMOB N MOJICKYJI, MOJIb
BCIICCTBA, MOJIAApHasA MaccCa, TCILJIOBBIC CBOMCTBA TBépI[BIX TCII, KUJIKOCTEH M
Ta30B, SJICKTPUYCCKHUC CBOMCTBA MCTAJIJIOB, OJICKTPOJIUTHUYICCKAs
Jucconuranus, raJlbBaHuKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE BHXKEHH C HCIOIb30BAHUEM MEXAHU3MOB,
Y4E€T TpEHUST B TEXHHUKE, MOIUIMIIHUKU, HCIIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), ABUTATENIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIHUOHED, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MaTepHaloB, B TOM 4YHCIE€ HAHOMATEPHUAIIOB, U
HAHOTEXHOJIOTUH, B3JEKTPOCTATUYECKAs 3allluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpEBaTEIbHBIE pUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Maznummnoe noje. I1eKMPOMAZHUMHAA UHOYKYUA

[ToctostHHBIE ~ MarHuTHL.  B3auMOJEWCTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bekrop wmarHutHOM wuHAyKiuu. [IpuHumn cynepno3uuuu
MAarHUTHBIX TOJIEH. JIMHMM MarHUTHOW WMHAYKUMHM. KapThHa JMHUKA MarHUTHOU
VHIYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOE 10JI€ TPOBOAHMKA C TOKOM. KapTuHa JIMHUNA WHAYKIWA
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO TMPOBOJHUKA U 3aMKHYTOTO KOJBLEBOTO
MPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT OpcTeaa. BzaumoielictBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPaBJICHHE.

Cuna Jlopenua, e€ MoAyb U HampaBiieHUe. J[BUKeHUE 3apsSyKEHHOU YaCTUIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuitbr Jloperria.



SIBneHne BIEeKTPOMArHUTHOM MWHAYKIUU. [loTOK BekTOpa MarHUTHOWU
UHIYKIUU. OJEKTPOJABMKYIAsl CUJIa HHAYKIMU. 3aKOH JJIEKTPOMArHUTHOMN
nHaykuuu Papanest.

BuxpeBoe »3iekTpuueckoe IMoje. ODNEKTPOABMXKYIIAsS Cujla HHIYKIUU B
MIPOBOJIHHUKE, IBUAKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MArHUTHOM MOJIE.

[IpaBuno Jlenna.

NHOyKTUBHOCTh.  SIBIICHME CAMOMHAYKUWH. OJIEKTPOJABIXKYLIAs Cuja
CaMOWHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHudeckue yCTpOMCTBA M IIPAKTUUYECKOE MPUMEHEHUE: IIOCTOSHHBIE
MArHUThl, 3JICKTPOMArHWThI, 3JEKTPOJBUTATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUIl, UHIYKIUOHHAS [1€Yb.

Hemoncmpayuu

OmnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

[eiictBre cumnbl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.
SIBieHre 37IEKTPOMAarHUTHOM MHIYKLIHH.
[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYIIEH CUJIbI UMHIAYKIIMM OT CKOPOCTH W3MEHEHUS

MarHUTHOTO MOTOKA.
SIBneHne cCaMOMHAYKIIUH.
Yuenuueckuii skcnepumenm, nadvopamopmsie padomul
N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.
HUccnenoBanne nAEHCTBUSA TMOCTOSIHHOIO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIWH.

Paznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmMpOMAZHUMHbLE KOJ1€0AHUA

KonebarenrHasts  cucrtema. CBOOOIHBIE  MEXaHMYECKHE  KOJIEOAHMS.
["apmonnyeckue konebanus. [lepuona, wactora, amrutyna U (aza KoIeOaHUN.
[IpyxuHHBIN MasTHUK. MaTeMaTU4eCKU MasTHUK. YPABHEHHUE TAPMOHUYECKHUX
kosebanuil. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B
UJCATPHOM KOJICOATEIPHOM KOHTYpe. AHAJIOTHS MEXKIy MEXaHWYECKUMH U



AIIEKTPOMArHUTHBIMHU KoJsieOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHHs
HHEPTUU B UJI€ATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyXawIUX KojieOaHUsX. BBIHYKIEHHbIE MEXaHUYECKUE
Kojiebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii TOK. CHHYCOWJANbHBIA MEPEMEHHBIA TOK. MONIHOCTh
NEPEMEHHOIO TOKA. AMIUIUTYJIHOE M JCHCTBYIOUIEE 3HAYEHUE CHJIBI TOKAa M
HaIPsHKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepenaya u MOTPEOICHUE SIEKTPUUECKOM
DHEPIrUM. DKOJOTMYECKUE PUCKH MPH MPOU3BOACTBE 3IIEKTpo3HEprun. KynbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUM B TIOBCETHEBHOM )KU3HH.

TexHu4ecKkre YCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHE: JJICKTPUUECKHI
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, TUHUM JICKTPOIIepeaay.

Jemoncmpayuu

HccnenoBanne mapaMeTpoB KoJeOaTeIbHON CHUCTEMBI (NIPYKUHHBIN WIH
MaTeMaTHICCKUI MasTHHK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenne pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAMPSKEHUS OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHanc mnpu nocHeAoBaTEIbHOM COEJUHEHUH PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomat

HccnenoBanue 3aBUCUMOCTH MEPUOAA MaNbIX KoJIeOaHWM Tpy3a HA HUTHU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHre MEPEMEHHOIO TOKa B LENM W3  MOCIEAOBATENIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanuueckue BOJHBI, YcloBUsSl pacnpoctpanenus. llepumoa. CkopocThb
pacnpocTpaHEHUs U JJIMHA BOJHBIL. [lonepeyHble U Mpoa0IbHbIE BOJIHBI.
HNuTtepdepenius u uppakuus MeXaHU4eCKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJIHBI. Y CJIOBHS M3JIYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrauus Bekropos E, B, V B anekrpomarautHoi BonHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJH: OTPa)X€HHE, MPEIOMIICHUE, MOJApu3anus, nudpakuus,
unTepdepenius. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.



[[Ixana 3MEKTPOMArHUTHBIX BOJH. [IpuMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUAcHUA. Paqnonokanms.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpONCTBA W NPAKTHUYECKOE TNPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIWLHHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Hemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHNE MONEPEYHBIX U IPOIOJIbHBIX BOJIH.

Koneobiromeecs Ten0 Kak HCTOYHHK 3BYKA.

Habmroienue oTpakeHus: U NpeioMIICHUsSI MEXaHUUECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabGmroneHnue cBsi3u TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYAOW M
4acTOTOM KoJieOaHU.

HccenenoBanre  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaKEHHE,
pesioMJICHUE, MOJspu3aus, udpaKius, uHTephepeHITus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonvHenHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. TouedHbIi HICTOYHUK CBETA.

OTtpaxeHnue cBera. 3aKOHbI OTpakeHHUs cBera. [locTpoeHune m3o0paxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTelhb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblii yroi moaHoro
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus cBera. CnoxHbli coctaB Oenoro cseta. Ler.

ColOuparomme u paccewBaromue JH3bl. ToHkas JsuH3a. DokycHoe
pacCTOsIHME W ONTHYECKas Cuiia TOHKOW JH3bL [locTpoeHme wu300pakeHuii B
cOOMparoIMX U paccerBaOIIUX JHH3aX. DopMyrna TOHKOW JHMH3bI. YBEJIWYEHUE,
naBaeMoe JIMH30U. [Ipeaensl mpuMEeHMMOCTH T€OMETPUUECKON OTITUKH.

BonnoBas onrtuka. aTepdepenims ceeta. KorepeHTHBIE HCTOYHUKH.
YcnoBust HaOIIOICHUSI MAKCUMYMOB M1 MUHUMYMOB B MHTEP(PEPEHIIMOHHOMN
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.

Hudpaxus ceera. dudpakimonHas pemeTka. Y ciioBue HabI0ACHUS
IJIABHBIX ~ MAaKCUMYyMOB py MNaJACHUM  MOHOXPOMATHUYECKOTO  CBETa
Ha AUPPAKIMOHHYIO PEIIETKY.

[lonspusanus ceera.



TexHrYecKue yCTpocTBa U MPAKTUYECKOE IPUMEHEHHUE: OUKH, JIyIa,
¢doToanmapat, MPOSKIIMOHHBIH anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
OITHKA, AUPPAKIIMOHHAS PEHIETKA, TTOISIPOHI.

Hemoncmpayuu

[IpsimonuHeHOE pacpoCTpaHEHHE, OTPAKEHUE U MTPEIIOMIICHUE CBETA.
OnTuyeckre mpuoOOpBHI.

[TonHoe BHyTpeHHEE oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Monenu MUKpOCKOIIa, TeJIeCcKoa.

HaOmronenune natepdepeHinu cBera.

Habmonenue nudpakunu ceera. Habmonenue

JUCIIEPCUH CBETA.

[TosyueHue ciekTpa ¢ MNOMOIIBIO IPU3MBI.

[Tomy4yenue ciekTpa ¢ MOMOIIbI0 AUPPAKIUOHHON PEIIETKH.

Habmronenue nossipusanuu cBera.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomut

M3mepeHune rnokasaTessi IpeJoMIICHHs CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGmronenne nucrnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubpl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHnuku.  [loctynatsl
CIIELIMAIBHOW TEOPUU OTHOCUTEIBHOCTHA: MHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETA
B BaKyyMe, IPUHLHUI OTHOCUTEIbHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKpALICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTULBI.

CBs3b Macchl C DHEPTrUEW U UMITYJbCOM PEIATUBUCTCKON YaCTULIBI. DHEPTHUS
MTOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBs3u SHEPTUU (POTOHA C €TO YACTOTOM. DHEPTHS
U UMITYJbC (POTOHA.

OtkpeiTe u uccnenoBanue Gorodddexra. Onbitel A. I'. CtoneroBa. 3akoHbI
dboroaddexra. YpaBuenue DitHmreriHa mais pororddexra. «KpacHas rpaHuiia»
dbotorddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.



XHUMHUYECKOE IEUCTBUE CBETA.

Texaudeckue yCTpOWCTBA M TMPAKTUUECKOE TNPUMEHEHHE: (DOTOIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOAHO/I.

Hemoncmpayuu

®doTo3ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

CeTonuon.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pezepdopna mo paccesHuio o -4acCTHII.
[Inanerapuas mopens aroma. lloctynmatel bopa. U3nmydyeHue u mOTIIONIEHUE
(GOTOHOB mIpH TEPEXOJ€ aToMa C OJHOTO YPOBHS SHEPrud Ha Jpyro. Bumel
cnekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BosiHoBEIE cBoMcTBa yactull. Bomubl ne bpoitnsa. KopnyckynapHo-BoaHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuueckue ycTpoWCTBA W MPAKTUUYECKOE MPUMEHEHHUE: CIEKTPaIbHbII
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue muHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomat

Hab6nronenue nuHeyaToro CexTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIIUE CIIOKHOCTh CTpPOeHUsA sapa. OTKpbITHE
paanoaktTuBHOCTH.  OmbiThl  Pesepdopma 1o ompeneneHuo  cocTaBa
pamuoakTUBHOTO u3NydeHus. CBoiictBa anbda-, OeTa-, TramMMa-U3Iy4YCHHUS.
Biusitnue paanoakTHBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TpOTOHA W HeWTpoHa. Hykinonnas monens siapa ['eitzenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tormsl.

Anba-pacna. DIIEKTPOHHBIN u IIO3UTPOHHBIN Oera-pacma.
["'amMan3inydeHue. 3aKOH palMOAaKTUBHOIO pacnajia.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cuibl. JledexT maccer sapa.

SnepHeple peakuuu. [leneHne u CUHTE3 AI€Ep.

Snepuwiii peaktop. TepmosimepHblii cuHTe3. [IpoOnemMbl U TMEPCIEKTHUBBI
AJIEPHOM DHEPTETUKU. DKOJOTUUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.



OnemeHTapHbIe YacTUIbl. OTKpPBITHE NO3UTPOHA.

MeTobl HaOIIOIEHUS M PETHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoeicTBrsl. EAMHCTBO hM3HUYECKOi KapTUHBI MUpA.

TexHuyeckue yCTpOMCTBA M NMPAKTUYECKOE ITPUMEHEHHE: JT03UMETpP, Kamepa
Bunbcona, siaepHslif peakTop, arToMHasi 6omoa.

Hemoncmpayuu

CuéTynK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckui IKCnepumenm, JnadopamopHule pabomul

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3zgea 8. JiieMeHTBI ACTPOHOMMHU M ACTPOPU3UKHU

Otanbl pa3BUTHSA acTpoHOMUHM. [IpHKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro HeOa. Co3Be3nusi, SpKUE 3BE3/bI, IJIAHETHI, UX BUAUMOE
JIBIDKCHHE.

ConHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mcrtounuk sHeprun ConHIIA U 3BE3L.
3BE3/bI, UX OCHOBHBIC XapaKTEpUCTHKHU. JlMarpamma «CHEKTpajbHBIA Kacec —
CBETUMOCTB». 3BE3[bl TJIABHOM IOCIEA0BATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3J] TJIABHOM TMOCIEI0BAaTEIbHOCTU. BHyTpeHHEEe CTpoeHHUE
3BE37. COBpEMEHHBIC TPEJICTABICHUS O MPOUCXOXKJICHUM U 3Botonuu CojiHia U
3BE31. DTaIbl )KU3HU 3BE3I.

Muneunsiii Ilyte — nama ['anaktuka. Ilonoxenue u aBwxkeHue ConHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHBIE NBIPHI B siApax
TaJIaKTHUK.

Bcenennas. Pacipennie Beenennoii. 3akon Xa060ma. Pazoeranue rajakTuk.
Teopus bonporo B3psiBa. PemmkToBOE U3ITyYeHHE.

Macmrabnas crpyktypa Beenennoit. Meraranakruka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Yuenuueckue naonwoenusn

Hab6mroneHus: HeBOOPYKEHHBIM TJIA30M C MCIOJIb30BAaHUEM KOMITHIOTEPHBIX
MPUJIOKEHUHN ISl OTIPEICIICHUS TIOJI0KEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3ns CEeBEPHOro MOJyIIapys U IPKHUE 3BE3BI.

HabGnronenus B teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6001maoIee MOBTOPEHHUE

Ponb ¢u3Mku W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COIMAJIBHON M ATUYECKOHN cepax AEsITSIHbHOCTH YeJIOBEKA, POIb U MECTO (PU3MKH
U aCTPOHOMHH B COBPEMEHHON HAay4YHOW KapTUHE MHUPA, POJb PU3NYECKON TEOPHUH



B (opMupoBaHMM TpEACTaBICHUNU O (GUMYECKOW KapTUHE MHpa, MECTO
bU3UYeCKO KapTUHBI MHpPa B OOIIEM pSATYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca pusnku 6a3oBoro ypoBHs B 11 Kiracce OCyIIECTBISETCS C
y4ETOM COAEpKATENbHBIX MEXIPEAMETHBIX CBSI3€M € KypcaMHd MaTEeMaTHKH,
Ounonoruu, XMMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBJIICHWE, Hay4YHBIM (akT, rumores3a, (u3MUecKas BEJIMYHMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: pelIeHUE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJAECTBO, BEKTOPHl U UX MPOEKIIMU Ha OCHU KOOPJIMHAT, CI0XEHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (DYHKIWN, TPU3HAKA TOA00US TPEYTrOJbHUKOB,
ompeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

buonocusn: snexrpuyeckue SBICHUS B JKMBOW MpHUPOJE, KoJeOATeIbHBIC
JIBUKEHHS B KUBOW MPUPOJE, ONTUUYECKUE ABJICHUS B KUBOU MPUPOAE, NCUCTBUEC
pajyaiuy Ha )KMBbIE OPraHU3MBbl.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsA CTPYKTYpa TBEPIBIX
TeJI, MEXaHNW3Mbl 00pa30BaHUs KPUCTANIMYSCKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eoepaghusi:  MarHuTHBIE TOMOCAa 3€MJIM, 3aJICKM  MarHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: TWHWUKA DICKTPOINEPENAad, TEHEPATOp MEPEMEHHOIO0 TOKa,
AJEKTPOJIBUTATENb, WHAYKIMOHHAA TM€4Yb, paaap, PaAUONPUEMHHUK, TEJIEBU30D,
anTeHHa, tenedon, CBU-meuyb, IMPOEKIIMOHHBIN arapar, BOJOKOHHAsS OITHKA,
COJIHEYHAast Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yudeOHoro mnpeamera «®duszmka» Ha ypOBHE CpeIHEro OOIIEro
oOpa3oBanus (0a30BbIi YPOBEHB) TOJDKHO OOECIEYUTH JOCTHKEHUE CIICTYIOITNX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro mpenmMera «Pu3nka» JAOIKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOyYaroUuXxcsi PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEW NO3ULMENH JHMYHOCTH, CHCTEMOH II€HHOCTHBIX
OpUEHTALIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOLIUX
TPaJAMLIMOHHBIM LIEHHOCTSM POCCHUHCKOro OOLIECTBA, PACHIMPEHHUE >KMU3HEHHOTO
OIBITA U ONBITA JEATEIILHOCTH B IIPOLIECCE pealu3alid OCHOBHBIX HaIIPaBJICHUMN
BOCIIUTATEJIbHON JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:KaaHCKOr0 BOCIIUTAHMSA:

- ¢(hopMHPOBAHHOCTH TPAXKIAHCKOM MO3ULIMK 00YYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUNUCKOr0 OOIIECTBA;
- TpUHATHE  TPAAUIMOHHBIX  OOIIEYETOBEYECKUX  TyMAHUCTUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;
- TOTOBHOCTb BECTH COBMECTHYIO IE€ATEIBHOCTh B HHTEpPECaxX IPAXKIAHCKOIO
o011ecTBa, y4acTBOBaTh B CAaMOYTIPaBJICHUH B 00pa30BaTEIbHON OpraHu3ally;

- YMEHUE B3aNMOJICUCTBOBATH C COUUAIIBHBIMU HHCTUTYTAMU B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAYCHHUEM;
-TOTOBHOCTH K TYMaHUTApHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) MIATPHOTHYECKOT0 BOCIIUTAHUS:

- chOpMHUPOBAHHOCTh  POCCHUCKOM  TpaKTaHCKOW  HJACHTUYHOCTH,
NIaTPUOTU3MA;

- IEHHOCTHOE OTHOILIEHHUE K TOCYJaPCTBEHHBIM CUMBOJIAM, TOCTUKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHWS:

- cpOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHNUS;

- CIIOCOOHOCTH OIIEHMBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHU, B TOM YHUCJIE B
JEATEIBHOCTH YUYEHOI0;

- OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyayIIEro;



4) 3CTeTHYEeCKOr0 BOCTINTAHHUS:
- OCTETUYECKOE OTHOLIEHHWE K MHpPY, BKIIOYAs SCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE;
5) TpyA0BOro BOCIIUTAHUSI:
- MHTEpPEC K pa3IuyHbIM chepaM npodeccuoHanbHOU AESITEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKON M TEXHUKOM, yMEHHE COBEPIATh OCO3HAHHBINA BBIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;
- TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPa30BAaHUIO B
o0nactu (PM3MKHU HA MPOTSKEHUH BCEH KU3HU;
6) IK0JIOrHYeCKOro BOCIIUTAHUS
- c(pOpMUPOBAHHOCTH FKOJOTUYECKOH KYJIbTYPhl, OCO3HAHUE TTI00ATEHOTO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeM;
- IUIAHMPOBAHME M OCYIIECTBJICHHUE JIEHCTBUN B OKpY’Kalolled cpelne Ha
OCHOBE 3HaHUS LEJIe yCTOMYUBOrO pa3BUTHUS YEJIIOBEUECTBA;
- pacUIMpEHUE OIBITA AESATENIBHOCTH SKOJIOIMUECKON HANpaBIEeHHOCTH HA
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;
7) IEHHOCTH HAYYHOTO MO3HAHUS:
- c(hopMUPOBAaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKU;
- OCO3HAaHHE LIEHHOCTH HAy4YHOH JEsTeIbHOCTH, FOTOBHOCTH B IPOLECCE
U3ydeHus  (U3MKM ~ OCYLIECTBIISITH  HPOEKTHYHD M HCCIEI0BATENIbCKYIO
NeSITeIbHOCTh UHUBUYaJIbHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckue aelicTBUA:
+  caMOCTOSITEeIbHO  (OPMYJIUPOBATH M  aAKTyaJIM3UpPOBATH  MOpOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
«  ONpPEHENATH LEJH ACATEILHOCTH, 3a/1aBaTh ITApAMETPhl U KPUTEPUU UX
+  JTOCTWIKCHUS,
« BBIABJISATH 3aKOHOMEPHOCTM U TMPOTUBOPEYUSI B  PacCMATPUBACMBIX
(bU3NYECKUX SIBJICHUSAX;
+ paspabaThIBaTh IUIAH PEIICHHS MPOOJIEMBI C YIETOM aHAIN3a HMEIOIITIXCSI
« MarepuajbHbIX U HEMATEPUAIbHBIX PECYPCOB;

°* BHOCHUTH KOPPCKTHUBLI B ACATCIBHOCTD, OLICHUBAThb COOTBCTCTBUC
PE3yJabTaTOB LCIIAM, OLCHHBATH PHCKH HOCJ'I@I[CTBI/Iﬁ JCATCIBHOCTH,



KOOPpOAWMHHUPOBATL U BBIIIOJHATH pa60Ty B YCIOBHAX  pCaJlbHOIO,
BHUPTYAJIbHOI'O U KOM6I/IHI/IpOBaHHOFO BSaHMOHeﬁCTBHﬂ;

* Pa3BHUBATb KPCATHBHOC MBIIIJICHUC ITPHU PCIICHHUN JKU3HCHHBIX HpO6JICM.

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

*  BIIQJIETh HAYYHON TEPMHUHOJOTHUEH, KIIFOUCBBIMU MTOHSATHUSIMHA U METOAAMHU
buznueckoil HayKu;

*  BIIaJIeTh HAaBBIKAMH YUEOHO-MCCIIEA0BATEILCKOW U MMPOCKTHOM IEATEITLHOCTH
B 007acTi PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY
METOJ/IOB peIIeHUs 3aaad (PU3UIECKOTO COJACpNKAHUSA, MPUMEHEHHUIO Pa3JTMYHBIX
METO/IOB ITO3HAHMSI,

+ BIIQJETh BHUJAMU JCATEIBHOCTH II0 TIOJYYCHHIO HOBOTO 3HAHHUS, €T0
WHTEPIpETalUd, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX Y4EOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00JaCTH (DU3HUKY;

+  BBIABJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJU3MpOBaTh 3a/auvy,
BBIJIBUTATh THUIIOTE3y €€ pEIICHUs, HaXOMUTh apTyMEHTHI I JOKa3aTeIhCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMETPhl K KPUTEPUHN PEIICHHSI;

+ aHAM3WPOBATh TIOJYyYEHHBIE B XOJ¢ pEIICHUS 3a7aud Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH WX JIOCTOBEPHOCTh, MMPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

« cTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3alaud B 00Opa3oBaTEILHOM
NEeSATEeILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

+ JlaBaTh OIICHKY HOBBIM CHUTYallMsiM, OIEHWBATh MPUOOPETEHHBIM OIIBIT;
YyMETh TIEPEHOCHTHh 3HAaHWA 1O (U3WKE B  TPAKTUYECKYIO  00IacTh
KU3HEIEITeIIbHOCTH;

+ yYMETh UHTETPHUPOBAThH 3HAHUS M3 PA3HBIX MIPEAMETHBIX 001aCTeH;

*  BBIJBUTATh HOBBIC UJIEH, TIPEIJIATaTh OPUTUHAIILHBIE TIOXO0/IbI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 337]a4H, TOTYCKAIONIUE aTbTCPHATUBHBIC PCIIICHMS.
Pabora c nundopmanueii:

* BJIQJICTh HaBBIKAMU TOJyYCHHS] MHPOPMAIMK (PU3NUECKOTO COACPIKAHUS U3
WCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBIISATh IOWCK, AaHAJU3,
CUCTEMATHU3AIMIO U WHTEPIpETali0o WHOOPMAIUU Pa3IMYHBIX BUAOB U (opm
MIPE/ICTABIICHNUS;

* OIICHUBATh JIOCTOBEPHOCTH MH(OpPMAITHH;

+ HCIIOJIB30BAaTh CpeACTBA WH(MOPMANMOHHBIX W  KOMMYHHKAI[MOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AIMOHHBIX
3aJa4 ¢ COONIOJICHHEM TpeOOBaHMWI DPTrOHOMUKH, TEXHUKH OE30MaCHOCTH,
TUTHEHBI, PECypCOCOEpe)EHUs, TMPaBOBBIX H DJTHYECKUX HOPM, HOPM
nH(OPMAITMOHHOW 0€301TaCHOCTH;



 CO3[aBaTh TEKCThl (PU3UYECKOIO COAEPKAHMS B Pa3IMYHBIX (QopmaTax ¢
y4€TOM Ha3HAYEHUs MHPOpPMaLUU U LEIEBOM ayIUTOPUH, BEIOMpPAs ONTHMAIIbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHnKaTHBHBIC YHHBeEpcaJIbHble YueOHbIe JelCTBHUSA:

+ OCYILIECTBJIATH OOIIEHHE Ha YpokKax (U3MKM U BO BHEYPOUHOU
NESTEIIbHOCTH;

 pacmo3HaBaThb HPEANOCBUIKM KOH(IMKTHBIX CHUTyalluii M CMsAr4arh
KOH(JIMKTHI;

+  Pa3BEPHYTO M JIOTUYHO M3J1araTth CBOIO TOUKY 3PEHUS C UCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

* IIOHMMATh U HCIIOJIB30BATh IIPEUMYILECTBA KOMaHAHON U UHAUBUILY AIBHON
padoTHI;

» BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JCHCTBUI ¢ yU€TOM 00IIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

- MPUHUMATh LEJIM COBMECTHOW JESATENbHOCTH, OpPraHU30BbIBAaTH U
KOOPJIMHUPOBATh ACHCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIAH JEHCTBHH,
pacnpenensiaTh poiad € YYETOM MHEHHMH YYaCTHMKOB, OOCYXKIaThb pe3YyJIbTaThl
COBMECTHOM paboThI;

* OLEHMBATh KAue€CTBO CBOET0 BKJIaJa M KAXKIOTO YyYacTHHUKAa KOMAaHIbI B
o0l pe3ysbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

- MpeJyiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJEU C TMO3UIMU HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

* OCYILECTBJIATh MO3UTUBHOE CTPATETUYECKOE IMOBEJECHUE B Pa3IUYHBIX
CUTYaLMSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIe YHHBeEpCAJbHbIE YueOHbIE NeiCTBUS
Camoopranusanus:

* CAMOCTOSITEJIEHO OCYIIECTBIIATH MO3HABATEIBHYIO JEATEILHOCTh B 00JIACTH
GU3MKK W aCTPOHOMHHM, BBIABISATH TMPOOJEMBI, CTaBUTh WU (POPMYIHPOBATH
COOCTBEHHBIC 3a/1a4M;

* CAMOCTOSITEJIbHO COCTAaBJISITh TUIAH PEIICHUS] PACUETHBIX M KAYECTBEHHBIX
3aJ1a4, TUTaH BBIMIOJTHEHUS MMPAKTHYECKONW PaOO0THI ¢ yIETOM MMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH W TMPEANOYTEHWH; JaBaTh OIEHKY HOBBIM
CUTYAaCIIHSIM;

* pacImpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUN;
JenaTh  OCO3HAaHHBIM  BBHIOOp, AapryMeHTHpOBaTh e€ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 3a PEIICHHUE;



* OLICHUBATDH MPUOOPETEHHBIN OIIBIT;

+ CI0OOCTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO SPYAUIHH B 00JIACTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

« CaMOKOHTPOJ1b, IMOLHOHAJIbHBIH HHTEJIJIEKT:

« 1aBaTh OIICHKY HOBBIM CUTYAaIlHsIM, BHOCUTh KOPPEKTHUBBI B ICATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISM;

 BJIaJIcTh HaBBIKAMH  [O3HABATEIBHONW  peQUIeKCHH KaK  OCO3HAHMS
COBEpIIAEMbIX JEHCTBHUI M MBICIUTEIBHBIX MPOLECCOB, HX pPE3YyIbTaTOB U
OCHOBAHHUII;

* UCTIOJIb30BaTh NPUEMBI pedIeKCUH JIJIsl OLEHKU CUTYallld, BEIOOpa BEPHOTO
peleHus;

+ YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEILIECHUS 110 UX

CHIDKEHUIO;
+ TPUHUMATH MOTHBBI M ApTYMEHTHI JPYTUX MPU aHAJIU3€E PE3yIbTAaTOB
JESITeIbHOCTH;

«  TpuUHUMATh ce0s, IOHMMAas CBOM HEJOCTaTKM U JOCTOMHCTBA;
OpPUHUMATh MOTHBBI W apryMEHTBHl JAPYTHX TpU aHalIu3e pPe3yJbTaToB
JeSITEIbHOCTH;

«  TpU3HABaTh CBOE MPaBO U MPABO JIPYIHMX HA OLIMOKH.

B mporuecce 10CTHXKEHNS TMUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUSI POTrpaMMBbl 1O
bu3uke II  YPOBHS CpeAHEro OOIero oOpa3oBaHus y  OOYyYaroIIMXCs
COBEPIICHCTBYETCS HYMOILIMOHAIIbHBIH WUHTEIJICKT, MpeIoIararo i
c(hOpMHUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CITIOCOOHOCTh MMOHMUMATh CBOE SMOIIMOHATILHOE
COCTOSIHME, BUJETh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHON 3MOIMOHAIBHON Cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHMSI, BKJIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIIOCOOHOCTh aJanTHPOBAThCS K
HYMOILIMOHAIBHBIM U3MEHEHHSIM U TTPOSIBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAONIECH CTPEMIICHUE K JOCTIKEHUIO LETH H
yCIiexy, ONTHMHU3M, HHHUIMATUBHOCTb, YMEHHE JAECWCTBOBAaTH MCXOIsS M3 CBOUX
BO3MOKHOCTEH;

HIMMATHH, BKIIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSTHUE
JIPYTHX, YYUTHIBaTh €ro TMpPH OCYIIECTBICHHWH OOINEHHUs, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIOCOOHOCTH BHICTPAUBATh OTHOIICHHS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTh KOHOIUKTHI.



INPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenums B 10 kjacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha TpUMEpax pojb U MeCTO (U3UKH B (HOPMHpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTHM COBPEMEHHOM TEXHUKU H
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTHIBAaTh TPAHUIBl TMPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJETCH:
MaTepuajgbHas TOUKa, MHEpLUaIbHasl CUCTEMa OTCU€Ta, adCOJIIOTHO TBEPOE TENO,
UJICATBHBIN Ta3, MOACIN CTPOCHUS Ta30B, KUAKOCTEW W TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3apsij PU PEIIeHUH (PU3NYECKUX 3a]1aY;

pacno3HaBath (PU3NYECKUE SBJICHUS (IIPOIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHWKHU, MOJIEKYJIIPHO-KWMHETUYECKOM TEOPHM CTPOEHUS BeEIllecTBa U
ANEKTPOJUHAMUKH: PABHOMEPHOE ¥ PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHUE,
cBOOO/IHOE MMaJCHUE TEJ, IBUKEHUE 10 OKPY>KHOCTHU, UHEPLUS, B3aUMOJCHCTBHUE
Ten, nud@ys3usi, OpOyHOBCKOE BHKEHHE, CTPOCHHE KUIKOCTEH M TBEPHABIX Tel,
U3MEHeHue o0bEMa TeNl MpHU HAarpeBaHUM (OXJIAXKJIEHUH), TEIJIOBOE PaBHOBECHE,
WCIIAPEHHE, KOHJEHCAIUs, IUIABJIEHUE, KPUCTAJUIM3alMs, KHUIIEHHUE, BIIAXHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHHS Ta3a IPH €r0 HAarpeBaHWM B 3aKPBITOM COCYIE,
CBA3b MEXIYy INapaMEeTpaMH COCTOSIHHS ra3a B M3OIMPOLECCAX, dIEKTPU3aLHs Ted,
B3aUMOJICHCTBUE 3aPs/IOB;

ONMKCHIBATH MEXAHUYECKOE ABUKEHHUE, UCIHOJIb3Ys (DU3NUYECKHE BEIMYMHBIL:
KOOpAMHATA, IIyTh, IEPEMEIIECHHE, CKOPOCThb, YCKOPEHHME, Macca TeJjla, CHJIA,
UMITYJIBC Te€Jla, KUHETUYECKasl SHEPIHsl, MOTEHUNAJIbHAs SHEPIUs, MEXaHHYecKas
paboTa, MexaHHUYEeCKasi MOIIIHOCTb;

IpU ONMUCAaHUHU NPABWIBHO TPAKTOBAaTh (PU3MUECKHUI CMBICI HCIOIb3YyEMbIX
BEJIMYMH, UX OOO3HAYEHUS W EAMHMIIbI, HAXOAUTh (OPMYIbI, CBS3BIBAIOLINE
JAHHYI0 (U3UYECKYIO BEJIMUHMHY C APYTUMH BEIMUYUHAMY;

ONMKCHIBATh M3YyUYEHHbIE TEIUJIOBBIE CBOWCTBA TeJl U TEIUIOBbIE SIBICHUS,
UCTIONB3YS (DU3MUECKHE BEIMYUHBL: JaBJICHHUE Tas3a, TemIepaTypa, CpeaHss
KMHETHYECKasi PHEPrusi XaOTUUYECKOTO JABMXKEHHUSI MOJIEKYJ, CpeAHEKBaApaTUYHAsS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHssI 3Heprusi, paborta rasa,
KOA(GUIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOTO ABUTATENS;

IpU ONMUCAaHUHM TPABHIBHO TPAKTOBAaTh (DPU3MUECKHUI CMBICI HCIIONb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W EAWHMIIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOLINE
JaHHYI0 (U3UYECKYIO BEJIUUYHMHY C APYTHUMH BEIHMUYKUHAM;

ONMMUCHIBATh U3YUYEHHBIE DJIEKTPUUECKNE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
sBJIEHUS (MIPOLIECCHI), UCTOB3Ys (PU3UUECKHE BETUUYMHBL: SJCKTPUUECKUNA 3apsi,



AIEKTPUYECKOE TO0JIE, HAIPSIKEHHOCTD MOJIsA, MOTEHI[MAJ, PA3HOCTh NMOTEHIMAJIOB;
Py OMHCAHWHM TIPABWILHO TPAKTOBAaTh (DU3UYECKUH CMBICT MCIOJIb3yEeMbBIX
BEJIMYMH, MX OO0OO3HAYEHUS U EAUHUIBI, YKa3blBaTh (DOPMYIIbI, CBA3BIBAIOLIUE
JAHHYI0 (PU3UYECKYIO BEJIUUYHUHY C APYTUMH BEIMUYUHAMY;

aHAIM3UPOBaTh (U3UUECKUE TPOLECCHl M SBJICHUS, UCIONb3Yys (U3HUECKUe
3aKOHBI ¥ MPUHLHUIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHCHHS MEXAHUYECKOW OHHEPIrHH, 3aKOH COXPAaHEHHUS MMIIYJIbCa,
MNPUHLUN CYHEPHO3ULUA CHUJI, MPUHILUIN PABHONPABUS HHEPUUAIBHBIX CHUCTEM
OTCUY€Ta, MOJIEKYJISIPHO-KUHETHYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KUHETHUYECKON PHEPTUM TEIJIOBOIO ABUKEHHSI MOJEKYIN C
a0COJIFOTHON TemIepaTypoi, EepBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOro 3apsiga, 3akoH KysloHa, HpuU 3TOM pa3inuyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MAaTeMAaTHYECKOE BBIPAKEHHE U YCJIOBHS (TpaHHULBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC€ TPUHLMUIBI JCUCTBUS MalllMH, NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB;

pasinyaTh yCI0BUSA UX O€30IaCHOrO UCIOJIb30BAHUS B TOBCEHEBHOM KU3HU;
BBITIOJIHATH SKCIIEPUMEHTHI 10 UCCIIEIOBAHUIO (PU3NYECKUX SIBICHUN U MPOIIECCOB
C UCIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHUM, MPU ATOM (HOPMYJIUPOBATH
npobiieMy/3anady U THUIIOTE3Y y4eOHOro 3KCIIEpUMEHTa, COOMpATh YCTAHOBKY M3
MPEIIOKEHHOTO 000PY10BaHHUSI, POBOJIUTH OMBIT U (DOPMYITUPOBATH BHIBOIBI;

OCYHIECTBIISATh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYUH, TIPH
TOM BBIOMpATh ONTUMAJIBHBIM CMOCOO WM3MEPEHUS M HMCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIYy  (PU3MYECKUMHM  BEJIMYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUM, NMPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(bUKCUPOBATH PE3YIbTATHI MOTYYECHHON 3aBUCUMOCTH (DU3UIECKUX BEIMYHUH B BUJIC
Tabnui 1 rpaduKoB, AEJIAaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

COOJTI0IaTh TMpaBMiIa OE30MaCHOTO TPYy/a MPH MPOBEACHUN HCCIEIOBAaHUMN B
paMKax y4eOHOro SKCHEPUMEHTa, Y4YeOHO-HCCIIEOBATENbCKOH U MPOEKTHOU
JESATETLHOCTH C MCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1a0OPaTOPHOTO
000pyI0BaHUS;

pemarh pacu€THblE 3aJadyd C SBHO 3aJaHHOW (U3HYECKOW MOJIEIBIO,
UCTIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 33J1a4u
BBEIOMPATh (PU3UYECKYIO MOJIEh, BBIICIATh (DU3NYECKUE BEIUYUHBI M (HOPMYIIHI,
HEOOXoauMbIe i €€ pelieHus, MPOBOAUTH PACUEThl U OLICHUBATh PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3HUECKOU BEIMYUHBI,



pelaTh Ka4eCTBEHHbIE 3a/1a4M: BBICTPAUBATh JOTMUYECKH HEMPOTHUBOPEUUBYIO
HENOYKY PAaCCyX JCHHI C OMOpONM Ha HW3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢u3nveckue SBJICHUS; UCTIONB30BATh MPHU PEIICHUH y4eOHBIX 3a7a4 COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJOTHH JJISl TIOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIPETALIUU
U TIpe/ICTaBJICHUs y4eOHON M HAayYHO-TIOMYJISIPHON MH(DOpMAIIUK, MOTyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIy4aeMyt0o HH(OPMAIIHIO;

NPUBOAUTH MIPUMEPHI BKJIA/1a POCCUICKUX U 3apyOeKHbBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IMPOILECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS MO0 (PU3UKE B TOBCETHEBHOM JKU3HU JISI
oOecrieyeHus: 0€30MAaCHOCTH NpH OOpallleHHMH C NpuOOpaMH M TEXHUYECKUMH
yCTpOMCTBaMH, JIJIsl COXPAHEHUS 370POBbS U COOJIIOJEHUS HOPM 3KOJIOIMUECKOI0
NOBEJICHUS B OKPYXKaloIIeH cpene;

paboTaTh B TpYIIE C BBIINOJIHEHUEM pAa3IMYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYIIBL, PAIMOHATBHO pPACTIPEACNATh OOS3aHHOCTH H
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, a/leKBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PAaCCMaTpPUBAEMON IPOOIIEMBI.

K xonmy oOydenuss B 11 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOW NESITEIbHOCTH JIOJCH, LEJIOCTHOCTh U €AUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

VUYUTBHIBATh TPAHUIBI TMPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJENCH:
TOYEYHBIN 3JIEKTPUYECKUU 3apsil, JIyd CBETA, TOUEUHBIM UCTOYHUK CBETA, SIACPHas
MOJIeIb aTOMa, HYKJIOHHAas MOJIeJIb aTOMHOTO sjipa MPH PEIICHUH (PU3MUIECKUX
3a/1ay;

pacro3HaBath (U3NYECKHUE SBJICHUS (IIPOIECChI) U OOBICHATH UX HAa OCHOBE
3aKOHOB JJICKTPOJIMHAMUKYU M KBAHTOBOW (DH3WKH: dIEKTPUUYECKAsI MPOBOUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE NEMCTBUSI TOKA, B3aUMOJICHCTBUE
MarHuTOB, OJJICKTPOMarHUTHas WHIYKIMS, JEeWCTBUE MArHUTHOTO TOJsA Ha
MPOBOJHUK C TOKOM U JBWXKYIIUHCS 3apsiji, DJIEKTPOMArHUTHBIC KOJIEOAHUS |
BOJIHBI, MPSIMOJMHEMHOE pACIPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHHUE,
uHTepdepeHus, audpakmus © TONSIpU3alUs  CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3¢pdexT (hororddexT), cBeTOoBOE IaBiieHUE, BOSHUKHOBEHUE
JMHENYATOro0 CIEKTpa aroMa BOJOPOAA, C€CTECTBEHHAs M MCKYCCTBEHHAas
PaIMOaKTUBHOCTB;



OMKCHIBATh H3YUYEHHBbIE CBOMCTBA BelIeCTBA (AJIEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE,  JJIGKTPUUYECKYIO  TPOBOJUMOCTH  PA3IUYHBIX  Cpel) H|
AJIIEKTPOMATrHUTHBIE SBJICHUS (IIPOLIECCHI), UCTOIB3YSl (U3UUECKUE BEIMYMHBIL:
AIEKTPUUECKUI 3apsiyl, CHJIa TOKA, JJCKTPUUYECKOE HAIPSIKEHUE, DICKTPUICCKOE
COMPOTHUBJICHUE, Pa3HOCTh MOTEHIMATIOB, JIEKTPOABUKYIAs CUjia, padoTa TOKa,
WHIYKIMS MarHUTHOTO TOJs, cuja Awmmepa, cwia JIopeHia, WHIYKTHBHOCTH
KATYIIKW, DHEPrusi 3JEKTPUYECKOrO0 M MArHUTHOTO TMOJeH, Mepuoj] U 4acroTa
KojeOaHuii B KojeOaTenTbHOM KOHTYpe, 3aps] M Cuja TOKa B MpoIecce
TapMOHUYECKUX DJCKTPOMATHUTHBIX KoyieOaHui, (POKyCHOE pacCTOsIHUE U
ONTUYECKass CWJIa JIMH3bI, TPU ONMUCAHUU MPABWIBHO TPAKTOBATh (PU3UUYECKHI
CMBICIT HCIIOJB3YEMbIX BEIMYWH, WX OOO3HAUCHWS W CIAWHMIIBI, YKa3bIBaTh
dbopMysbl, CBS3bIBAIONIME JaHHYI (U3UYECKYI0 BEIUYHHY C JAPYTUMH
BEJTMYMHAMU;

ONKCHIBATh W3YyYEHHBIE KBAHTOBBIC SIBIICHUS U TMPOIECCHI, HCIOJIb3YS
bu3MYecKrue BEIUYHHBI. CKOPOCTh JJIEKTPOMArHWUTHBIX BOJIH, JUIMHA BOJHBI H
4acTOTa CBETA, SHEPTUs U UMIYJbC (GOTOHA, MEPUO]] MOTypaciaaa, YHEPTUs CB3H
aTOMHBIX S7IEpP, TPHU OIHMCAHWHM TIPABHIBHO TPAKTOBaTh (DU3UYECKUN CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYECHUs] U EIUHUIIBI, YKa3blBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMH BEJTUYHMHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHAM3UPOBaTh (PU3MUCCKHUE TIPOIECCHl M SIBJCHUS, UCIONB3YS (HU3HUUICCKUE
3aKOHBI U MPUHIUIILL: 3aK0H OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapauIeIbHOTO
COCMHEHUS MNPOBOJAHUKOB, 3aKkOH Jlkoymsa—JIeHua, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKITUH, 3aKOH TPSIMOJIMHEWHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHHUSI
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHeHUE DuHIITEWHA aisa Gortorddexra,
3aKOH COXPaHCHHWS DHEPTrUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPaHCHHS
AIIEKTPUUECKOTO 3apsijia, 3aKOH COXpPaHEHHUs MAcCOBOTO YHMCIa, MOCTyhaThl bopa,
3aKOH PaJIMOAKTHBHOTO pacmaja, Py 3TOM Pa3jnudaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTU4YeCKO€ BBIPAKEHHE H YCIOBUS (TpaHHIIBI, 00JIACTH)
MPUMEHUMOCTH;

OTIPEICIIATh HAPABJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO ITOJIS TIPOBOHUKA
C TOKOM, CcuJibl AMmepa u cuibl Jlopenna;

CTPOUTh W ONHUCHIBATh H300pa)KE€HWE, CO3/IaBAEMOE IIJIOCKUM 3EpKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HWCCICOBAHUI0 (M3UYECKUX SBICHUU U
MPOLIECCOB C HCIOJb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEpPEHUI: MpPU STOM
dbopmyIrpoBaTh MPodIEMy/3a/1ady U TUTIOTE3y YIEOHOTO SKCIIEPUMEHTA, COOMPATH



YCTAaHOBKY M3  MPEIJIOKEHHOro  O0OpyAOBaHMs, MPOBOAUTH  ONBIT U
bopMyIMpOBATH BHIBOIBI,

OCYUIIECTBIISTh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYUH, TIPU
TOM BBIOWpATh ONTHUMAJIBHBIA CIOCOO W3MEPEHUS W HCIIOJIh30BaTh W3BECTHBIC
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

WCCJIEOBATh 3aBUCUMOCTH (PHU3NYECKUX BETUYMH C UCITOJIH30BAHUEM MPSMBIX
U3MEpPEHUI: TMPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YyJbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (PH3WYECKUX BETUYMH B BHJE TaOIHUI] U TpaduKoB,
JIeJaTh BBIBO/JIBI IO pe3yJIbTaTaM UCCIIEIOBAHNUS;

coOJroaTh mpaBuia 0€30MaCHOTO TPyJAa MPU MPOBEJACHUU HCCIEIOBAHUN B
paMKax y4eOHOro SKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKON U IMPOEKTHOU
JESATEILHOCTH C UCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000opy10BaHUS;

pemarh pacu€THbIE 3aJladyd C SIBHO 3aJaHHOM (DM3MYECKOM MOJIETBIO,
UCIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3aJlauu
BBIOMPATh (PUBUYECKYIO MOJIEb, BBIICIATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOJMMBbIC sl €€ pelIeHus, MPOBOAUTH PACUEThl M OLEHUBATH PEATbHOCTH
MOJIYYE€HHOT0 3HaueHUsI GU3UYECKON BEJIMUUHBL;

pelath KaueCTBEHHBIE 3aJ]aui: BHICTPAUBATh JIOTUUECKUA HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKICHUI C OMOpPOd Ha HM3YUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U
(dbu3uYeCKHe ABIICHUS,

UCIIOJIb30BaTh ~ TPU  pEeHIeHMH  Y4eOHBIX  3a7a4  COBPEMEHHBIE
WH(POPMAITMOHHBIE TEXHOJIOTUU MU TTOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAILIUU
U TIPEJICTABJICHHS y4eOHOW M HAyYHO-TIOMYJISIPHONW MH(OpMAIIH, TTOJTYYCHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJTM3UPOBATH MOTy4aeMyr0 HH(OPMAITHIO;

OOBSCHATh TPUHIUIBI JCUCTBUS MAIlIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCJIOBHUSI UX OE30MACHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HU;

MPUBOJUTH IPUMEPHI BKJIaJa POCCUIUCKUX U 3apyOEKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HayKd, B OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO MHpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

HCIIOJIB30BaTh TEOPETUUECKUE 3HAHUS TI0 (PU3UKE B MOBCEIHEBHOM KU3HU JIJIs
oOecrieueHus 0€30MACHOCTH TIPU OOpalleHHH C TPUOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMM, JJII COXPAHEHHS 310POBbSl U COOIIOAEHUS HOPM 3KOJOTHYECKOTO
MOBEJCHUS B OKPY KaIOILEel Cpejie;

paboTatb B TpyNNe C BBHIMNOJHEHUEM PAa3IUYHBIX COLMAJIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIbI, PAHMOHATIBHO PpaCIpeAcisTh OOSI3aHHOCTH U



IIaHUPOBATh ACATCIBbHOCTE B HCCTAHAAPTHBLIX CHUTyallUAX, aACKBATHO OLICHHBATDH
BKJIAJ] KaXKI0I'0O U3 YYACTHHUKOB I'PYIIIIBEI B PCIICHUC paCCManHBaeMOﬁ HpO6JI€MI>I.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosimyecTBo yacoB DJIEKTPOHHbIE
Nent/ HaumeHoBaHue pa3jiejioB U TeM (muppoebre)
= MPOrpaMMBbI Beero Kontposnbubie | Ipakruueckne = 00pasoBaTelbHbie
padoThI padoTsbI pecypcesl
Pazgen 1. PU3UKA U METO/IbIl HAYYHOI'O 1IO3HAHUSA
bubnunoreka LIOK
11 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 hitps://m.eds00.ru/7f41bf72
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bubnunoreka LIOK
2.1 Kunemarnka 5 https://m.eds00.ru/7f41bf72
bu6nmoteka [IOK
2.2 Aunamuka ! https://m.eds00.ru/7f41bf72
bu6nmoteka [IOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hitps://m.eds00.ru/7f41bf72
Uroro no pazaeny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 L bubnnoreka [JOK

Teopun

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

3.2 OCHOBBI TepMOZHHAMHKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHbl€ COCTOSIHUSI BEILIECTBA. Bu6muotexa [JOK
3.3 ®da3oBbIC MEPEXOIbI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. JIEKTPOJINHAMUKA
bubnunoreka LIOK
4.1 ONeKTPOCTaTHKA 10 https://m.eds00.ru/7f41bf72
[TocTosiHHBIHM 251eKTpUYEcKUi TOK. TOKH B bubanorexa [JOK
4.2 pa3IMYHBIX cpesax 12 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PesepBHOE Bpemst 2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KJIACC

Koaun4vecTBo yacoB DJIeKTPOHHbBIE
No i/ HaumeHnoBaHue pa3aesioB U TeM (undposbie)
[1]
¢ IPOrpaMMbI Beero Konrpoasusie | IIpakrudeckue o0pasoBaTe/ibHbIe
padoThI padoTsbI pecypcenl
Pazgen 1. JIEKTPOJINHAMUKA
MaruutHoe nose. JIeKTpOMarHuTHas Bbu6moteka [JOK
11 WHTYKIUS 11 1 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pazngen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4yecKkue U 3J1€KTPOMATHUTHBIE bubmmnorexka HOK
21 KoJieOaHms 9 1 https://m.edso00.ru/7f41c97c
MexaHuuyeckue U 3JIeKTPOMarHUTHBIE BOJTHBI bu6nunorexa LIOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
bu6nunorexa LIOK
2.3 Ontnka 10 3 https://m.edso0.ru/7f41c97c
Hroro mo pazneny 24

Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJIb

HOCTH

3.1

OcHOBEI crenuaiabHON TCOpHUU
OTHOCHUTCIBHOCTHU

bubnunorexa LIOK
https://m.edsoo.ru/7f41c97c
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Hroro no pasneny

Pa3zgena 4. KBAHTOBAS ®PU3UKA

. bubmuorexa [JOK
4.1 OneMeHThl KBAHTOBOM ONTUKU 6 https://m.edsoo.ru/7f41c97¢c
bu6nmoreka [IOK
4.2 Crpoenne aToma 4 https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
4.3 ATOMHOE SIIpO 5 https://m.edsoo.ru/7f41¢97¢
Utoro no pazneny 15

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMeHThl aCTPOHOMUU U acTPOPU3UKU 7 ﬁﬁgﬁ?f;iﬁiﬁ?ﬁﬁﬂcgk
Hroro no paszneny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHUE
bu6nunorexa LIOK
6.1 Obobmarommee MoBTOpEHHE 4 https://m.edso0.ru/7f41c97¢
Hroro no pazneny 4
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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MHNOYPOUYHOE IINTAHUPOBAHHUE 10 KJIACC
KouunyecTBo 4yacoB JJIeKTPOHHBIE
No Tara uudgposbie
o/ | TeMaypoxa Konrposbnbie | IlpakTuyeckne | psydenus obpasoBaTelbHble
Bcero
padoThI paboThI PeCypchI
®du3nka — HayKa O PUPOJIE.

1 Hay4Hble METO/IBI TIO3HAHUS 1 04.09. bubnmorexa [IOK
OKPYKAIOMIEro MHPA https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B

5 (1)OpMI/I[10BaHI/II/I COBPEMEHHOI . 06.09 Bub6nuoreka [IOK
Hay4HOHU KapTHHbI MHDa, B R https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIIOIEH
MexaHnueckoe IBUKEHHE.

3 OTHOCHTEIBHOCTD MEXAHUYECKOTO . 1109 Bu6nuoreka [IOK
nerkenns. Ilepemenienne, cKopocTs, R https://m.edsoo.ru/ff0c3508
YCKOpPEHHE
PaBHOMEpHOE IIPAMOIIMHEWHOE bubnuoreka [IOK

4 JIBUKEHUE 1 13.09. https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSMOJIMHEWHOE bubnuoreka [IOK

5 JIBUKEHUE 1 18.09. https://m.edsoo.ru/ff0c372e

5 CBoOomHOe masieHne. Y CKopeHue 1 50,09 bubmuorexa [JOK

¢BOOOIHOTO ITaIEHUSA

https://m.edsoo.ru/ff0c39cc
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KpusosnHeliHOE NBUKEHUE.

7 JIBMKeHHE MaTePUATbHOM TOYKH 110 25.09. bubmuorexa TIOK
OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[IpuHuun oTHOCUTENBHOCTH [ "anunes.

8 NHepuuanbHble CHCTEMbI OTCYETA. 27.09 bubmuorexa TIOK
IlepBbiit 3akon HeioToHa https://m.edsoo.ru/ffOc3be8
Macca tena. Cuna. [lpunmun

9 CyInepro3uiuu cuil. Bropoit 3akoH 02.10. bubmuorexa [IOK
HEI0TOHA /TS MATEPHATBHO# TOUKH https://m.edsoo.ru/ff0c3be8
Tperuit 3akoH HeroToHa 1is bubnnorexa [HOK

10 MaTepHAIbHBIX TOUEK 04.10. https://m.edsoo.ru/ff0c3be8
3aKkoH BceMupHoro tsaroreHus. Cuna

11 TspkectH. [lepBas KocMUYecKast 09.10. bubsmorexa LHOK
CKOPOCT https://m.edsoo.ru/ff0c3d00
Cuia ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK

12 Tena 11.10. https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoappuuueHT TpeHus.

13 Cuna conpoTUBIEHUS NPH IBUKEHUU Bu6suorexa [JOK

16.10.
TCJIa B )KU/IKOCTH UK Ta3e https://m.edsoo.ru/ff0c3f76
[ToctynarensHoe U BpamiaTenabHOe
JIBIDKEHHE a0COJIFOTHO TBEPJIOTO TEa.
14 18.10. bubnmnoreka [JOK

MowmenT crbl. Inedo cuiel. YcinoBus
paBHOBECHS TBEPAOTO TEJIA

https://m.edsoo.ru/ff0c41a6
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15

HNMnynbsc MaTepuanbHOU TOYKH,
CHUCTEMBbI MAaTEPHUAIIBHBIX TOYECK.
Nmnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCca. PeakTuBHOE IBUKEHHE

23.10.

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

16

PaboTa 1 MOIIHOCTH CHIIBI.
Kunernueckas sneprus

25.10.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

MaTepuaibHOi Touku. Teopema 06
W3MEHEHUU KHHETUYECKOW IHEPTHH

17

[ToreHunaneHas sHEprus.
[loTenuuanpHas 3HEprust ynpyro
neOpMHUPOBAHHON NIPYKUHBIL.
[loTenuuanpHas 3Heprus Tena BOIU3U
MOBEPXHOCTU 3eMJIU

06.11.

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

18

[ToreHnManbHBIE U HEMIOTEHIUAJIBHBIE
cuiibl. CBs3b paboThI
HENOTEHUMAJIbHBIX CUJI C U3MEHEHUEM
MEXAHUYECKON SHEPTUN CUCTEMBI TEII.
3aKOH COXpaHEHMsI MEXaHUUECKON
JHEPruu

08.11.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBs3H pabOThI CUITBI C
M3MEHEHHUEM MEXaHUYEeCKON dSHEepPTUr
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO KIyTa»

13.11.
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20

KonTtponbHast pabora o Teme
«Kunemartuka. JlmHamuka. 3aKOHBI
COXpPaHEHHUS B MCXAHHUKE)

15.11.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE

JIBIDKEHHE.

Audpdysus

20.11.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaktep JBUKEHUS U
B3aWMO/ICHCTBUS YaCTUL BEILIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

22.11.

23

Macca monekyn. Konuuectso
BemectBa. [locTtostHHas ABoraapo

27.11.

24

Tennosoe paBHOBecue. Temieparypa
u e€ uzmepenue. Illkana remneparyp
Ienascus

29.11.

25

HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

04.12.

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIUuun
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE

MenpeneeBa-Knaneiipona

06.12.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanbToHa. ["a30BbIC 3aKOHBI

11.12.
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JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH MEKIY

28 13.12.
napameTpaMu COCTOSHUS
Pa3peKEHHOT0 Ta3a»
N3onporiecchl B UI€aIbHOM ra3e U ux bu6mmoreka [IOK

29 rpaguyecKoe NpeICTaBICHNUE 18.12. https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprus
TEPMOJIMHAMUYECKON CUCTEMBI U

20 crocoObl e€ n3menenus. Komamaectso ro2 Bu6muorexa LIOK
TEMJIOTHI 1 paboTa. BHyTpennss o https://m.edsoo.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa

bubmuorexa [JOK

31 Byt Temmonepeasy 25.12. https://m.edsoo.ru/ff0c5¢c36
Y nenpHas TENI0EMKOCTh BEIIeCTBA. bu6mmoreka [IOK

32 KonudecTBo TemIoTh mpu 27.12. https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AanadbaTHbIi
npouecc
IlepBbIil 3aKOH TEPMOAVHAMUKHU U €r0 bubnuoreka [IOK

33 IIPUMEHEHHE K N30IIPOLECCaM 08.01L. https://m.edsoo.ru/ffOcSefc
Heob6patumocTs mnporieccoB B

34 npupoze. Bropoii 3akon 10.01. bubmorexa TIOK
TEpMOIMHAMUKH https://m.edsoo.ru/ff0c6230
[Ipunnun nevictus u KII1JI remnoBoit bubmuorexa [JOK

35 MallIUHbI 15.01. https://m.edsoo.ru/ff0c600a

36 [uxn Kapno u ero KIT/I 17.01.
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DKoJIOrHu4YecKre mpooIeMbl

37 TEIJIOOHEPTETUKU 22.01.
O06o0maromuii ypok

38 «MonexynsapHas $puzuka. OCHOBEI 24.01. bub6imnorexa IIOK
TePMOIMHAMUKID) https://m.edsoo0.ru/ff0c6938
KoHnTtponbHas pabota 1o Teme

39 «MonekynspHas ¢puzuka. OCHOBBI 29.01. bub6imnorexa IIOK
TEePMOTMHAMHKI https://m.edsoo.ru/ff0c6a50

10 [TapooOpa3zoBaHue 1 KOHJIEHCAIHSI. bubnnorexa [JOK
VcnapeHue U KUneHue 31.01. https://m.edsoo.ru/ff0c63b6
AOCOoNIOTHAS 1 OTHOCHUTEIIbHAS

41 BIAKHOCTh BO3/yXa. HachleHHbIi 05.02. bubnnorexa [IOK
map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramnmyeckue u
aMmopdHbIe Tena. AHU3OTPOIIHS

42 CBOWCTB KpHCTALIOB. JKumkue 07.02. bubmmorexa [IOK
kpuctauisl. COBpeMEHHBIC https://m.edso00.ru/ff0c65f0
MaTepHuabl
[1naBneHue u KpucTain3amus.

43 Y enpHas TeNJI0Ta IUIaBICHUS. 12.02. bubamorexa [IOK
Cy6numanus https://m.edsoo.ru/ff0c6708

bu6mmorexa [IOK

44 YpaBHEHHE TenuoBoro bananca 14.02. https://m.edsoo.ru/ff0c6820
DneKTpu3zanus Tei. INeKTPUIECKU

45 3apsia. JIBa BUIa 3JEKTPHUCCKUX 19.02. bubmmnorexa LIOK

3aps0B

https://m.edsoo.ru/ffOc6bcc
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[IpoBOIHKKH, TUATIEKTPUKH U

46 OJIYIIPOBOJAHUKH. 3aKOH COXPaHEHHs 21.02. bubnuorexa TIOK
IEKTPHHUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
B3aumoneiictBue 3aps10B. 3aKOH

47 Kynona. TodeuHbIil 2JIeKTpUUYECKUI 26.02. but6morexa [OK

https://m.edsoo.ru/ff0c6ce4
3aps
Hanps>k€HHOCTB IEKTPUYECKOTO

48 nosist. [IpuHnun cynepno3unuu 2800 Bu6moreka [JOK
BNCKTPHYCCKUX mouiel. Jinnuu R https://m.edsoo.ru/ffO0c6df2
HaIPsKEHHOCTU
Pabota cun 3eKTpoCcTaTHIeCcKOro

49 nons. ITorennman. PasnocTs 05.03. bubmuorexa TIOK
[OTEHIHATOB https://m.edsoo.ru/ff0c6f00
[TpOoBOTHUKY U AWDJICKTPUKHU B

50 3JIEKTPOCTATUYECKOM II0JIE. 07.03. BI/I6J‘IT/IOTeKa [HOK
TIHOMEKTPHYECKAs IPOHHIIAEMOCTD https://m.edsoo.ru/ff0c7018

. bu6mmoreka [IOK

o1 OnekrpoéMkocTs. Konnencarop 12.03. https://m.edso0.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOT0

52 KOHJIEHCATOPA. DHEPTHs 3aPSHKEHHOTO 14.03. brbmmotexa LIOK
KOHJIEHCATOPA https://m.edsoo.ru/ff0c72c0
Jlabopatoprnas pabGora "U3mepenue

- paTop p p 19.03.

3IIEKTPOEMKOCTH KOHAEHcaTopa"
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54

[IpuHMI EWCTBUSA U IPUMEHEHNE
KOH/JIEHCATOPOB, KOIMMUPOBAIHLHOTO
arnmapara, CTpyMHOro mpuHTepa.
DIIeKTpOCTaTUYECKas 3allHTa.
3azemyIeHHE SIEKTPONPUOOPOB

21.03.

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cyuiectBoBaHusA. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
ydacTKa Lenu

02.04.

56

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COSANHEHHE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

0.5

04.04.

bubmuorexa [JOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

09.04.

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

58

3akon OMa A1 OJTHOM (3aMKHYTO)
anekTpuueckoi nenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/IC ncrtouHnka TokKa u
€ro BHYTPEHHETO COITPOTHBIICHUS

0.5

11.04.

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPIBIX
METaJIOB. 3aBUCUMOCTbD

16.04.

COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPhI. CBCpXHpOBO,Z[I/IMOCTB
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DNEKTPUUECKUH TOK B BaKyyMe.

60 o 18.04
CBolicTBa 2JIEKTPOHHBIX TyYKOB
[TomynipoBOTHUKH, MX COOCTBEHHAS U
MpUMECHas MPOBOJUMOCTb.

61 iy 53.04. bubmuoreka [JOK
CaoiicTBa p—N-nepexoja. https://m.edsoo.ru/ffOc84ae
[TomyrpoBOTHUKOBBIE PUOOPHI
DIIEKTPUUYECKHI TOK B pacTBOpax U

62 pacruiaBax 3JIEKTPOJIUTOB. Bu6mmoreka [JOK

25.04.
DNEKTPONUTHYECKAs JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DJIEKTPUUYECKUH TOK B razax.
CaMoCTOsITENIbHBIN U

63 5 30.04. bubmuoreka [JOK
HECAMOCTOSITENBHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnus. [1nazma
DnekTprudecKkue Mpruodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE Bu6nuoreka [IOK

02.05.
npumeHenue. I1panna TexHnKn https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
O6o0maromuii ypok bu6mmoreka [IOK

65 «ONEeKTPOIUHAMUKA 07.05. https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme

66 «Qnekrpocraruka. [IocTosHHBIM Bu6mmoreka [JOK

- 14.05.
dNEKTpUYECKuit TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEeIaAX»
PesepsHbiit ypok. KonTpoasHas bu6mmorexa [IOK
67 P P P 16.05. 1

pabora o Teme "DIeKTpoauHaMHuKa"

https://m.edsoo.ru/ff0c8c56
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PesepBHbiii  ypok.  OO6oOmaromui bu6mmoreka [IOK
68 ypok 1o TeMam 10 kitacca 1 21.05. https://m.edsoo.ru/ffOc8f6c
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Jara uugpposbIe
. Tema ypoka Beero Konrtpoasbnbie | IlpakTuyeckue H3yueHust o0pasoBare/IbHbIC
padoTshI padoThI pecypcsl
[TocTostHHBIE MATHUTHI M UX

1 B3anMojeiicTBre. MarHuTHoe moJie. 1 04.09 Bu6aunoreka LIOK
BexTop MarHuTHON MHIYKIUU. o https://m.edso0o.ru/ff0c9778
JIuHUY MarHUTHOW MHAYKLIUU
MaruauTtHoe 1nose NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 05.09 bubnmoreka [JOK
B3auMo/IeHCTBHE IPOBO/IHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHasi pabota «3yueHue

3 MarHUTHOTO TOJSI KaTyIIKH C 1 1 11.09. bubmorexa LIOK
TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TOJIS HA
MPOBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlaboparopHas paboTa L 1 12.09 Bubnmoreka LIOK
«HccnenoBanue AeMcTBUSA o https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»
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JlericTBME MAarHUTHOTO TOJIS Ha
JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopenna. Pabota cuisr
Jlopenua

18.09.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9df4

ONEeKTpOMarHuTHAasE UHIYKIHSL.
IToTok BEKTOpa MarHUTHOMN

19.09.

uaaykuuu. JJ1C naaykuun. 3akoH
AIEKTPOMArHUTHOW UHIYKITHH
®dapanes

JlaGopaTopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMArHUTHON MHTYKIIHN)

25.09.

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

NHnykTuBHOCTG. SIBIICHUE
camonHaykiuu. 3J1C caMOMHAYKIINH.
OHeprus MarHUTHOT'O TOJIS KaTyLIKU
C TOKOM.

DIIeKTPOMarHuTHOE TOJIe

26.09.

bu6nmorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne ycTpoiucTBa U ux
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
AIIEKTPOMATHUTBHI, JIEKTPOABUTATEIb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs N1eYb

02.10.

10

Ob6o6maromuit ypok «MarHutHoe
mnoe. DNeKTpOMarHuTHasI
WHYKIHSD)

03.10.

bubanoreka LJOK
https://m.edsoo.ru/ffOcab82
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11

KoHTponbHas pabota 1o Teme
«MarautHoe 10JI€.
DJNIeKTPOMArHuTHasE UHIYKITUS

09.10.

bubnunoreka LIOK
https://m.edsoo.ru/ffOcad58

12

CB00O/IHBIC MEXaHUYECKUE
Kosiebanus. ['apMoHnUYecKue
KoJsicOaHus. YpaBHEHHE
TapMOHUYECKHUX KOJIeOaHUH.
IIpeBpaienue s3uepruu

10.10.

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproJia MajbIX KoJeOaHu Tpy3a Ha
HUTH OT JJTUHBI HUTH U MAcChI TPy3a»

16.10.

14

Konebarenbubiit KoHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIE KoJeOaHus B
ujeanbHOM KollebaTeTbHOM KOHTYpE.
AHaJorus MeXy MEXaHU4YeCKUMH U
AIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

17.10.

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrun B HICAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

23.10.

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcb9c4
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16

[Ipencrasienue o 3aTyxarmux
KosieOaHusx. BeHyXIeHHbIE
MeXaHH4eCKHe KoieOanus. Pe3onanc.
BBIHY)KZ[CHHLIG BHGKTpOMaFHI/ITHBIe
KoJIeOaHMs

24.10.

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CuHycoujaJIbHbII IEPEMEHHBIN TOK.
MonHOCTh IEPEMEHHOI0 TOKA.
AMIUTUTYHOE U IEUCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HAIIPSHKCHUS

06.11.

bub6nmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussocTso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

07.11.

19

YerpoicTBo u IIPaKTUYECKOE
IPUMEHEHHUE AIEKTPUUECKOTO

13.11.

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

3BOHKA, F€HepaTopa NepeMeHHOTro
TOKa, JINHUM 3JIEKTpoIepeaay

20

OKOJIOTUYECKUE PUCKU TTPU
IPOU3BOICTBE IEKTPOIHEPTUU.
KynbeTrypa ncnonbs3zoBanus
3JIEKTPOIHEPTUU B MIOBCEIHEBHON
KHU3HU

14.11.
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Mexanuaeckue BOJIHEI, YCJIOBUA
pacnpocrtpanenus. [lepuog.

21 CKOpOCTb pacrpoCTPaHEHHs U JTMHA 20.11. BPI6H.H0T€K3 HOK
BOJIHBL. [lonepeunblie u Mpo10IbHbIE https://m.edsoo.ru/ffOccas4
BOJIHBI
3Byk. CKOpOCTb 3ByKa. ['poMKOCTh bubmuorexa [JOK

22 3ByKa. Boicora Tona. TemOp 3ByKa 211L https://m.edsoo.ru/ff0cccOc
DJEeKTPOMarHUTHBIC BOJIHBI, HX

23 CcBOMCTBa U ckopocTs. I1Ikana 27.11. Bubmuorexa IIOK
IEKTPOMATHHTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
[TpuHIMIIBI paTHOCBSI3U U

24 TeneBuaeHus. Pa3Burue cpeacTs 28.11.
cBs3u. Paguonoxarus
KonTtponsnas padora «Konebanus u Bu6moteka [JOK

25 BOJIHBD) 04.12. https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpOCTpaHEHHE

26 CBETa B OJHOPOJIHOM cpere. 05.12 Bubsmorexa LIOK
ToueuHbIil HICTOYHHK cBeTa. JIyda o https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxxeHue cBeTa. 3aKOHbI

27 oTpaxkeHus csera. [loctpoenue 11.12. bubmorexa LIOK

1/1306pa>1<eH1/1171 B IIJIOCKOM 3€pKajic

https://m.edsoo.ru/ff0cd4e0
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[Ipenomienue ceera. IlonHoe
BHYTPEHHEE OTpa)KCHHUE.

bu6nmoreka [IOK

28 o 12.12.
IIpenenbHelii yros nonHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
Jlaboparopuass pabora «l3mepenue bubmmoreka [JOK

29 IIOKAa3aTelIsl PEJIOMIICHHS] CTEKIIa 18.12. https://m.edsoo.ru/ff0cd67a
JIunsel. [TocTpoenune n3o0pakeHuit B

30 nuH3e. opmyia TOHKOW JTUH3BI. 19.12. Brbmiorexa LIOK

https://m.edsoo.ru/ffOcddle

YBennyeHue JuH3bI
JlaGopaTopHnas pabota

31 «HccnenoBanue CBOMCTB 25.12.
M300paKeHH B TUH3AX)
Hucnepcus cera. CioxxHbIA COCTaB
oenoro cBera. Llet. JJaboparopHas

32 pabota «Habmroienue aucrepcuu 26.12.
CBETa»
Wurepdepennus ceeta. Judpaxmus bubmmnoreka HOK

33 cBeta. JludpakunoHHas pemeTka 08.01. https://m.edsoo.ru/ffOced22
[Torepe4HOCTh CBETOBBIX BOJIH. bubnmnoreka HOK

34 [Monsipuzanus cBera 09.01. https://m.edsoo.ru/ffOcf02e
OnTuueckre MpuOOPHI U yCTPOKCTBA

35 U yCIOBUS  HUX  0€30macHOro 15.01.
MPUMEHEHUS
I'panunel OPUMEHUMOCTU bubnunorexa LIOK

36 P P 16.01.

KJIaCCUYECKON MEXaHHUKH.

https://m.edsoo.ru/ff0cf862
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[TocTynartel cienuanbHOU TEOPUU

OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTD

37 O/THOBPEMEHHOCTH. 3aMe IeHIe 22.01. ]?]H6H_HOTGK3 HOIif .
BPEMEHIH U COKPAIICHHE JUTHHEI ttps://m.edsoo.ru/ffOcfa42
DOHEPrus U UMITYJIbC PEISATUBUCTCKON

38 yacTulibl. CBS3b MacChl C SHEPTHUEH U Bu6muorexa [IOK

23.01.
HMITYJIBCOM. https://m.edsoo.ru/ffOcfc68
DHeprusi NoKos
KonTponbnas pabota «OnTuka.

39 OCHOBBI CIIENUATBHON TEOPHU 29.01. bubmuorexa IIOK
OTHOCHTEILHOCTIY https://m.edsoo.ru/ffOcf6f0
®otonsl. Popmyna [Inanka. Bbu6mmoteka [JOK

40 OHeprust U UMITYJIbC GOTOHA 30.01. https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIIEI0BaHNE

41 doTodddexra. OnbiTer A. T, 05.02. bubmorexa IIOK

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHb!l poTodddexra. YpaBHeHnE
42 OiinmreitHa st porodrddexra. 06.02. bubnuoreka [IOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gotorddexra
Hasnenue cera. OnwiThl I1. H.
43 JlebeneBa. XMMHYECKOE NEHCTBHUE 12.02. bubmorexa TIOK

CBCTa

https://m.edsoo.ru/ff0d04a6
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TexHu4eckue ycTpoucTsa u
IIPAaKTUYECKOE IIPUMEHEHUE:

44 ¢doTorsieMeHT, POTONATIHK, 13.02.
CoOJTHEYHast OaTapesi, CBETOIUO/T
Penrenue 3amau mo teMe «DJIE€MEHTEI bu6nmoreka [IOK
45 KBAaHTOBOU OIITHKH) 19.02. https://m.edsoo.ru/ff0d0302
Monens atoma ToMcona. OTBITE
46 Pesepdopa 10 pacCesHUIO QIACTHIL. 20.02. bubmorexa IIOK
IlnaseTapHAs MOTENb ATOMA https://m.edsoo.ru/ff0d091a
bubmuoreka [{OK
47 Tocrynarst bopa 26.02. https://m.edsoo.ru/ff0d0afa
Wznydenue u mornomenne GOTOHOB
MIPH TIEPEXO0/I€ aTOMa C OJIHOTO Bubuorexa [IIOK
< 27.02.
48 YPOBHsI SHEPTUH Ha NPpYroit. Busst https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BoaHoBEIe cBOlicTBa yacTull. BoHEI
49 ne bpoia. KopnyckynsipHOBOITHOBOM Bu6suoreka [IOK
05.03.
nyanusM. CIIOHTaHHOE https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE H3JTYICHHE
OTKpbITHE PATUOAKTUBHOCTH. OTBITHI
Pezepdopna o onpeaenennro
50 06.03. but6mmorexa [IOK

COCTaBa paJUOAKTHUBHOT'O U3 TYUCHUA

https://m.edsoo.ru/ff0d0fd2
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o1

CgoiictBa anb(a-, 6era-,
raMMaun3J1yudCHUA. Bausune
PAAOAKTUBHOCTH HA KHUBBIC
OpraHU3Mbl

12.03.

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacma.

DNEKTPOHHBIN U TO3UTPOHHBIN
Oerapacnan. 'aMma-uzinyyeHue

13.03.

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. fnepHbii

19.03.

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

peakrop. [Ipo6iieMbl, TEPCIIEKTUBBI,
9KOJIOTHUECKUE ACTIEKTHI SACPHOM
SHEPTETUKHU

54

SJICMGHTapHLIe YaCTHUIIEBI. OTKpBITI/Ie
MMO3UTpPOHA. MeTtoapl Ha6JHO,Z[eHI/IH u

peructpanu 3JICMCHTAPHBIX YaCTHII.

Kpyrnslii cron «@yHaaMeHTalbHbIE
B3auMonencTeusa. EnMHCTBO
(bu3uUecKoil KApTHUHBI MUPA»

20.03.

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

DTanel PasBUTHUA aCTPOHOMUHU.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3HaYE€HHE aCTPOHOMHH. Bun
3BE€3aHOrO Heba. Co3Be3ausl, spKue
3BE3/1bl, IUIAHETHI, UX BUAUMOE
neuxkeHue. CoaHeuHas cUcTeMa

02.04.
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56

Comnne. ConHeyHast akTUBHOCTb.
Hctounuk sHeprun CosiHiia v 3BE311

03.04.

57

3BE3/bI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI TJIABHOU
MOCJIeI0BAaTEIbHOCTH. BHYTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEACTABJICHUS O IPOUCXOKIACHUH U
sBostonun CoJHIIA U 3BE3]]

09.04.

58

Mnineunsiii [Iyte — Hama
lanaktuka. [lomoxeHnne u IBUKEHUE
Comnnna B [Namaktuke. ["amakTuky.
UEpHble ABIPHI B siIpax rajakTUK

10.04.

59

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bosbioro B3peiBa.
PenukroBoe uznydenue.
MertaranakTuka

16.04.

60

Hepemennsie nmpoGiembl
aCTPOHOMUHU

17.04.

61

KontponbHast pabota «DneMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

23.04.

62

O6o06matomuii ypok. Pois dhusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIUAIBHON U
ATUYECKOH chepax NesTeIbHOCTH
YeJI0BeKa

24.04.




63

O6o6marmuii ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

30.04.

64

O6o06maromuii ypok. Posb
(bU3HYECKOM TeopuH B
(GbOpMUPOBAHUHU TIPEICTABICHHUI O
(bu3HYECKOM KapTHHE MUPa

07.05.

65

Ob6o06maromuit ypok. Mecto
($u3nyecKoil KapTUHBI MUpa B 0011IEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUN O MIPUPOJIE

08.05.

66

PesepBHbIil ypok. MarautHoe noie.
DNEKTPOMarHuTHas HHIAYKIHS

14.05.

67

Peseprubriit ypok. Ontuka. OCHOBBI
CIIEHUAIILHON TEOpUHU
OTHOCUTEJIbHOCTH

15.05.

68

Pesepnsrit ypok. KBantoBas duszuka.
DneMEHTBI aCTPOHOMUU U
acTpou3uKH

21.05.

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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