HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TPeOOBaHMM K pe3yJbTaTaM
OCBOEHHsI OCHOBHOM 00pa3oBaTesibHOM MporpaMmsbl, npeacraBieHHbIXx B I'OC
COOQO, a Ttakxe c yuérom (penepanbHOi paboyeil mporpamMmbl BOCHHUTAHHS U
KOHIENIUHU NpenofaBanus yueoHoro npeamera «Pusnka» B 00pa3oBaTeIbHbIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

Copepxanue mnporpamMMbl 1O (U3MKE HAIpaBiIeHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTHHBI Mupa oOyudaromuxcs 10-11 kmaccoB mpu
oOydyenun uX (usuke Ha ©0a30BOM YypOBHE HA OCHOBE CHCTEMHO-
HesTeNbHOCTHOTO  moxaxona. IIporpamma 1o  (QuU3KMKE  COOTBETCTBYET
tpeboBanusasmM PI'OC COO k muaHUPyEeMbIM JMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TAKKE YUUTHIBAET HEOOXOAUMOCTh
peanu3anuu  MEXIPEIMETHBIX CBs3el (U3MKM C EeCTECTBEHHO-HAyYHBIMU
y4eOHBIMM TpeaIMeTaMHu. B Hell ompenenstoTcss OCHOBHBIE 1€ HM3y4YeHUs
($u3MKU Ha YpPOBHE CpPEeIHEro 001ero oopa3oBaHus, IIAHUPYEMbIE PE3YNIbTATHI
OCBOCHHS Kypca (DM3MKU: JIMYHOCTHBIC, METalpeIMeTHble, MpeIMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

® [UJIaHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca PU3MKH Ha 0230BOM YPOBHE,

B TOM UHCJI€ MPEeIMETHbIE Pe3yJIbTaThI 110 TOJIaM 00YUYEeHHUS;

e cojepxanue yuyeOHoro npeamera «dusuka» mo rogam o0ydeHus.

@du3rka Kak Hayka O HamOoJiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMAas B
Ka4yecTBE Y4eOHOI0 IMpeIMeTa B IIIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIa/] B CHCTEMY
3HaHUH 00  okpyxkaromem wMupe. IlkoneHbBIE  Kypc  u3ukm  —
CUCTEMOOOPA3YIOMIMK  JUIsI  €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB,
MIOCKOJIbKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MIPOLIECCOB M SIBJICHHIA,
U3y4aeMbIX XUMHEH, Owojorueil, u3nueckoi reorpadueii U acTpOHOMHUEH.
Hcnonb3oBanue W aKTUBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUM OMpEeIeisieT
XapakTep W pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTUH B cdepe HSHEPreTHuKH,
TPAHCIOPTAa, OCBOEHUSI KOCMOCA, MOJYyYEHHs HOBBIX MAaT€PUAJIOB C 3aJaHHBIMU
cBOiicTBaMU u JApyrux. W3yuenue (uU3MKH BHOCUT OCHOBHOW BKJIAJ B
(GopMupoBaHHE E€CTECTBEHHO-HAyYHOW KapTUHbI MHUpa OOydYaloUIuXxcs, B
¢opMupoBaHHe yMEHHUH TPUMEHITh HAy4YHBIH METOJ [MO3HAHUS MpU
BBINIOJIHEHUH UMH Y4€OHBIX HCCIIEOBaHU.

B ocHOBy kypca ¢u3WKM IS YPOBHS CpPEIHEro 00IIero oOpa3oBaHUs
MOJIOKEH PsJl MW, KOTOpbIE MOXHO paccMaTpuBaTh Kak MPHUHLHUIBI €ro
IIOCTPOEHHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUM € HEH KypC SIBIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COACPKUT MaTepUall U3 BCEX pa3/ieloB GU3NKH, BKIIOUAET KaK
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOU (DU3HKH.

Hoesn cenepanusayuu. B cooTBeTCTBUU € HEl Marepuan Kypca (U3HKH
o0beUHEH BOKpPYr (u3MUeckux Teopuil. Benymmm B Kypce sBisercs
(opMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BELIECTBE U
ToJIe.



Hoes eymanumapuzayuu. EE peanuzanus mpeanojiara€T HUCMOIb30BaHUE
TYMaHUTApHOTO MOTEHIMAaNa (PU3NIECKONH HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3uku Cc pa3BUTMEM OOILECTBA, a TakKkK€ C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMH M 3KOJIOTHUYECKUMH TPOOIEeMaMH.

Hoess npuknaownoii uanpasnrennocmu. Kypc ¢Gusuku mpeamnoiaraet
3HAKOMCTRBO C IIIUPOKUM KPYT'OM TEXHHYECKUX U TEXHOJOTHUCCKHUX TPHUIT0KCHHMA
M3y4YEHHBIX TEOPUHN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs MOCPEICTBOM BBEIEHHUS 3JIEMEHTOB
COJIEpKaHUs, TOCBSIIEHHBIX HKOJOTMYECKUM MPOOJIeMaM COBPEMEHHOCTH,
KOTOPBIC CBS3aHBI C PA3BUTUEM TEXHUKHA M TEXHOJIOTHH, a TaKkKe 00CYKICHHS
npoOsiieM  palMoOHaJbHOTO  MPUPOJONOJIB30BAaHUS U DKOJIOTMYECKOU
0€30MacHOCTH.

Crep:XKHEBBIMH 3JI€MEHTaMHU Kypca (PU3MKH Ha YPOBHE CPEIHEro OOILIEero
oOpa3oBaHus SBISIOTCA PU3NYECKUe Teopuu ((GopMUpPOBAHUE MTPEICTABICHUM O
CTPYKTYpE TOCTPOCHUsT PU3NIECKON TeOprHU, POl (HyHIaMEHTAIBHBIX 3aKOHOB
U TPUHIUIIOB B COBPEMCHHBIX TMPEACTABICHHUSIX O TMPUPOJE, TPaHUIAX
NPUMEHUMOCTH TEOPHM, JIJI1 OIHWCAHUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CucTeMHO-AeSITeTbHOCTHBIHN MOAX0/T B Kypce QU3HUKH Pealn3yeTCsl MPExKIe
BCEro 3a CUET OpraHU3AIMH IKCIIEPUMEHTAIBHON NEATeIbHOCTH 00yYarOIINXCS.
Jns  6a3oBoro ypoBHA Kypca (GU3HMKHM — OTO HCIOJIb30BAHUE CHCTEMBI
(GpPOHTATBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB W JIaDOPAaTOPHBIX pPadoT,
KOTOpBIC B TIporpaMMe 1o (hu3uKe OOBEAUHCHBI B OO CITUCOK YYCHHUECKHUX
NpakTHYeCKuX padoT. Beienenre B ykazaHHOM IepedHe TabopaTOPHBIX padoT,
OPOBOAMMBIX JUISi KOHTPOJSE M OLIEHKH, OCYIIECTBISETCS YYaCTHUKAMU
o0pa3oBaTeIbHOTO MpOIEcca HCXOAs M3 OCOOEHHOCTEW IUIAaHUPOBAHUS U
ocHaimleHus kabOunera ¢usuku. Ilpm 53TOoM oOecrieynBaeTcsi OBIAJEHUE
0Oy4YaromMUMHCS YMEHUSMU MPOBOJAUTH KOCBEHHbBIE M3MEPEHMsI, UCCIIEIOBAHUS
3aBUCUMOCTEH (PU3MUECKHX BEJIMYMH M TOCTAHOBKY OIIBITOB IO IPOBEPKE
IPEIJIO’KEHHBIX TUTIOTE3.

Bonpioe BHUMaHHE YAENSETCS PEUICHUI0 PACUETHBIX M KAaYECTBEHHBIX
3anay. [Ipu aTOM A1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCA 3a7]a4H C SIBHO
3aJIaHHOM (PU3UYECKON MOJIEIBIO, TO3BOJISIONINE TPUMEHSITh U3yUYEHHBIE 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasfieia Kypca, Tak U UHTETPUPYs 3HAHUS U3
pasHbIX pasnenoB. JJig KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIIOTCS 3adaHUS
Ha 00BsICHEHHE MTPOTEeKaHMs (U3MUECKUX SIBICHUN U TIPOLIECCOB B OKPY KAIOIIEH
KU3HU, TpeOyronue BhIOOpa (HU3MYECKON MOJETH ISl CUTYallud MPAKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIEeUeHHUI0 y4uyeOHOro mnporecca 0a30oBbIi ypOBEHb Kypca
¢u3MKu Ha YpPOBHE CpEIHEr0o OOIIero oO0pa3oBaHUS JIOJDKEH H3y4daThCs B
YCIIOBUSX MPEIMETHOTO KaOMHEeTa (U3UKHU WM B YCIOBHUSIX MHTETPUPOBAHHOTO
kaOWHeTa TPEIMETOB €CTeCTBEHHO-HAYYHOTO0 IHKIA. B kaOuHeTe (Qu3NKU
JOJKHO OBITh HEOOXOaUMOE JTabopaTopHOE O0OpYIOBaHWE JIS BBITIOJHEHUS
YKa3aHHBIX B MpOrpaMMe MO (PU3NKE YYCHHUECKHX MPAKTHYECCKUX padoT |
JEMOHCTPALlMOHHOE 000PYI0BAHHUE.

JlemoncTpanmonHoe obOopymnoBaHue QopMupyercss B COOTBETCTBHH C
MPUHIIMIIOM MHWHHMAJIBHON JIOCTATOYHOCTH H O00ECTEeYrMBAaEeT TOCTAHOBKY
MEPEUNCIICHHBIX B TpOrpaMMe M0 (HU3UKE KITIOUEBBIX JIEMOHCTPAIMMA IS
WCCJICIOBAaHUS W3YYaeMbIX SBJICHMA W TMPOIECCOB, OMIUPUYECKAX U
(dyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MTPUMEHEHUH.



JlaboparopHoe oOOpyIOBaHHE Jisl YYEHUUECKUX MPAKTUYECKUX paldoT
dbopmupyetcst B BUAE TEMAaTUYECKUX KOMIUIEKTOB U 00€CTICUMBACTCSA B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydarouuxcs. TemaTHyecKue KOMIUIEKThI
1a00paToOpHOTrO O0OPYOBaHUS JOJKHBI OBITh MOCTPOEHBI HAa KOMILJIEKCHOM
WCIIOJIb30BaHUU aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEBHBIX CUCTEM B BHJI€ IUGPPOBBIX JIaOOpaTOPHUH.

OCHOBHBIMHM LIEJISIMHU U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISIOTCS:

e (QopMupoBaHHE HHTEpeca U CTPEMJICHUS OOYYAIOMIMXCS K HAYYHOMY
U3YUYEHUIO TPUPOJIbI, PA3BUTHE WX WHTEIJIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH;

® pa3BUTHUE TMPEJCTABICHUN O HAYYHOM METOJI€¢ I[IO3HAaHUS U
dbopMupoBaHUE HCCIEIOBATEIILCKOIO OTHOIIEHUS K OKPYXKAKOIIUM
SIBJICHUSIM;

e (QopMHpOBaHHE HAYYHOT'O MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4CHUs
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PU3UKU;

e (QopMmupoBaHHE YMEHUNU OOBSICHITH SBJICHUS C MCIOJIB30BAHUEM
(bU3UYECKUX 3HAHUN U HAYYHBIX JJOKA3aTEIbCTB;

e (popmupoBaHHUE TIPEACTABICHUM O PO (U3UKHU ISl PA3BUTHUS JPYTUX
€CTEeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHue ITUX 1eel oOecreuynBaeTCs pelieHueM CJICIYIONINX 3a/1a9 B

npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeHEro o01iero 0opa3oBaHus:
® MpuUOOpPEeTEeHHUE  CHUCTEMbl  3HaHMM 00  0o0mMX  (PU3HUYECKUX
3aKOHOMEPHOCTSX,  3aKOHAaX, TEOpHSAX,  BKIIOYAasd  MEXaHHKY,
MOJIEKYJISIpHYIO (PU3UKY, DJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (U3HUKY U
AIIEMEHTHI acTPODU3UKH;

e (opmupoBaHHe YMEHUN TPUMEHATh TEOPETHUUECKUE 3HAHMUS IS
OoOBsICHEHHUS (PU3UYECKUX SBICHUW B TMPUPOAEC M M NPUHSATHS
PAKTUYECKUX PEUICHUN B TOBCEAHEBHOM KU3HU;

® OCBOCHHME CIOCOOOB pEIIeHUs Pa3IUYHBIX 3a7ad C SBHO 3aJaHHOU
duznueckor MoJeNblo, 3aJad, MOJAPa3yMEBAIONIUX CaMOCTOSTEIHLHOE
co3qiaHue (PU3MIECKON MOJICIH, aJICKBATHOU YCIIOBUSM 3a]1a4H;

® [OHMMaHUE (PU3NYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHUUECKHUX
YCTPOMCTB M  TEXHOJIOTMUECKUX IMPOIIECCOB, WX BIMSHUS Ha
OKPYXAIOIIYIO CPENy;

® OBJIAJICHHE METOJaMHU CAaMOCTOSITEIIbHOTO TJIAHUPOBAHUS M TIPOBEICHUS
(bu3MUeCKNX SKCIEPUMEHTOB, aHAJIM3a U MHTEpIIpeTaluu napopmaiuu,
OMpeieNIeHHs] JOCTOBEPHOCTHU MOJTYUYEHHOTO PEe3yJIbTaTa;

e CcoO3JaHue YCIOBUU TS pa3BUTHSA YMEHHI IIPOEKTHO-
MCCIIEI0BATENBCKOM, TBOPUYECKOMN AEATEIbHOCTH.

Ha usydenune ¢usuku (6a30BbIi YpOBEHBb) Ha YPOBHE CpPEIHEr0 OOIIEro
oOpazoBanus otBoauTcs 136 wacos: B 10 kimacce — 68 gacoB (2 yaca B HEJEINIO),
B 11 xacce — 68 yacoB (2 4aca B HEJENIO).

[Ipennaraemspiii B nporpamMme mno (¢uU3MKE MNEpeuyeHb J1a0OpPaTOPHBIX U
MPAKTUYECKUX padOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JENaeT BBIOOD
MpPOBECHNUS JTa0OPATOPHBIX PA0OT W OMBITOB C YYETOM WHIUBUIYATBHBIX
0COOEHHOCTEH 00yUaIOIUXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeTOAbl HAYYHOI'0 O3HAHUSA

®u3nka — Hayka o npupoze. HayuHble METOMBI MO3HAHUSA OKPYKAIOILLETO
Mupa. Ponp skcnepuMeHTa W TEOPUM B MPOLECCE MO3HAHUS IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue GpU3NUECKUX SIBICHUHN U nipolieccoB. Hay4uHble runoTessl.
duznyeckre 3aKOHbI U TEOPUU. | paHUIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpuHUIMD COOTBETCTBUS.

Ponb u mecto Gpusnku B GOPpMUPOBAHUHN COBPEMEHHON HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIBHOCTHU JIIOJIEH.

Jlemoncmpayuu

AnanoroBele ¥ 1UGPOBBIE H3MEPUTENIbHBIE NMPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe ABWKEeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUXKCHUS.
Cucrema otcu€ta. TpaekTopusi.

ITepemenienre, cKOpOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MATepUaIbHOW TOUYKH, UX MPOCKIIMU HA OCH CHUCTEMbl KOOpJUHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHENHHOE NBrkeHue. ['paduxu
3aBUCUMOCTU KOOPJAMHAT, CKOPOCTH, YCKOPEHHS, MYTH M TNEpeMEIICHUs
MaTepuaibHON TOYKU OT BPEMEHH.

CBoboaHoe mazieHre. Y CKopeHre CBOOOTHOTO IMaICHHUS.

KpuBonmueitHoe paBwxeHue. JIBHU)KEHHE MaT€pHaIbHOW TOYKU IO
OKPY’KHOCTU C TIOCTOSIHHOM IO MOJYJII0 CKOPOCTHIO. YTJIOBas CKOPOCTb,
auHelHas ckopocTh. Ilepmon m vactora oOpameHus. LleHTpocTpeMuTenpbHOE
YCKOpPEHHE.

TexHuueckue YCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHUE: CIUIOMETP,
JBH)KEHUE CHAPSJIOB, ILICMTHBIC U PEMEHHBIC TTepeaadn.

Jlemoncmpayuu

Mojienb cucTeMbl OTCUETA, WILTIOCTPALIUS KHHEMATHYECKUX XapaKTEPUCTUK
JIBUKCHUA.

[IpeoGpazoBanne ABUKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne aBwkeHus Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOTHOTO ITaICHUS.

HanpagneHnne ckopocTy pu ABUKEHUHU 110 OKPY>KHOCTH.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne HepaBHOMEPHOIO IBUKEHHUS C LENBIO OMPEACICHUS MTHOBEHHOMN
CKOpOCTH.

HccnenoBanne COOTHOLIEHUS MEXIY NYTAMH, MPOMJACHHBIMU TEJIOM 3a
MOCJICIOBATENILHBIE PABHBIE IPOMEKYTKM BPEMEHHM NP PaBHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne nBMKEHHS MapuKa B BA3KOU )KUIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIIBHO.



Tema 2. /lunamuka

[Ipunuun otHOocutTenbHOCTH [amunes. IlepBeii  3akoH  HbroToHA.
NHeprymanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unnu cuil. Bropoii 3akon HeroToHa
JUJIL MaTepUajJbHON TOUKHU. Tperui 3akoH HproTOHA 1711 MaTepuagbHbIX TOYEK.

3akoH BceMupHOro TtsaroteHus. Cumia Tsbkectu. IlepBas kKocmuueckas
CKOpOCTb.

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

Tpenue. Buabsl Tpenus (mokos, CKoJbXeHUs, kaueHus). Cuiia TpeHwUs.
Cyxoe tpenue. Cuna TpeHHs CKOJIbKEHUS U cuiia TpeHus nokos. Kospduuuent
TpeHus. Cuia CONpOTUBIICHUS TIPU JIBUKEHUU TeJa B )KUIKOCTH WJIN rase.

[TocTynaTenpHOE U BpalaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpauleHus. [lneuo cumibl. YciaoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTpOHMCTBA M MPAKTUUECKOE MPUMEHEHUE: MOIIUITHUKH,
JB)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHNE MHEPLIH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOLIUX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CioxxeHue Cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiepopMariiu.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U MaICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINUX B MPYKUHE U
pe3nHOBOM 00pasIie, OT ux AedopMaIiuH.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tejla, HMMEKOIIETO OCh
BpallCHUSI.

Tema 3. 3akonvl coxpanenusn 6 mexaHuke

NMnynbec mMaTepuaibHOM TOYKH (Tena), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCA Tea. 3aKOH COXPAHEHUS HUMITYJIbCA.
PeaxTuBHOE IBIDKEHHE.

PaGota cuiibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprusi maTepuaibHOM TOYKH. Teopema 00 M3MEHEHUU
KUHETHUYECKOU SHEPTUH.

[ToreHumanbpHas BHEPrusl. [ToreHumnanpHas SHEPrust YIIPYTO
nehopMHUpPOBaHHON mpyXuHBL. [loTeHmManbHass dSHeprust Tena BOJMU3U
MMOBEPXHOCTH 3EMIJIH.

[loTennmanpHple W HEMOTEHIMANbHBIE  cuUibl.  CBsS3b  pabOTHI
HEMOTCHUUAJIBHBIX CWJI C U3MEHEHUEM MEXAHWYECKOW SHEPTUHM CUCTEMBI TEIL.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOMED,
MPYXKUHHBIA TUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHUS UMITYJIbCA.

PeaktrBHOE IBUXKEHMUE.



[lepexoa NOTEHUMATBHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yuyenue abCOMIOTHO HEYNPYroro yAapa ¢ MOMOIIbIO ABYX OJAMHAKOBBIX
HUTSHBIX MasATHUKOB.

Hccnenosanue cBsi3u pabOThI CUIIBI C K3MEHEHUEM MEXaHUYECKOU SHEPTrUun
TeJla Ha IIPUMeEpE PACTSHKEHUsI PE3UHOBOTO JKI'YTa.

Paszpnen 3. MouiekyisipHasi pU3NKAa M TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwxkenue. uddysusa. Xapakrep ABUKEHUS U
B3aMMOJICMCTBUSL YACTUI] BellecTBa. Mojelnn CTPOCHUs ra3oB, KUJIKOCTEW U
TBEPJBIX TEJ U O0BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojienell. Macca
u pa3mepsl Mosekya. KonmnuectBo BemectBa. [locrossuHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remnepatyp
Llenbcus.

Mopens wuaeanbHoro rasa. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKON TEOpUU HAcaNbHOr0 raza. AOCOJMIOTHAs TeMmIepaTypa Kak Mepa
CpeHEe KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMKEHHUs vacTull raza. Illkama
temnepatryp KensBuna. ['a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—
Knaneiipona. 3akon JlaneroHa. M3omnpoiiecchl B UaeaabHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BemiecTBa. [ paduyeckoe TMpeACTABICHHE H30IMPOILIECCOB:
U30TepMa, U30X0pa, u3obapa.

TexHuueckne yCTpOMCTBa W MPAKTUYECKOE IMPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Ilemoncmpayuu

OneIThI, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHUE BellecTBa, (oTorpaduu
MOJIEKYJI OPTraHUYECKUX COETUHEHHIA.

OnpiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopnaens onbita ITepHa.

OnbIThI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aMOJICHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOUIUE YPABHEHUE COCTOSHHS HJICAIBHOrO Trasa,
U30IPOIIECCHI.

Vuenuuecxuii sxkcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO3/1yxa B KJIACCHOW KOMHATe HAa OCHOBE M3MEPEHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHMOCTM  MEXKJAY  IIapaMeTpaMH  COCTOSIHHS
pPa3peKEHHOrO Tra3a.

Tema 2. Ocnosvl mepmoOuUHaAMUKU

TepMoanHamuueckas cucreMa. BHyTpeHHSI sl SHEPrysi TEPMOIMHAMHUYECKON
CUCTEMBI W CmocoObl €€ wu3MeHeHus. KomudecTBO TEIIOTHI U paboTa.
BHyTpeHHss 3HEprusi OAHOATOMHOIO MICAJIBHOrO rasa. Buapl Temionepenayun:
TEIUIONPOBOJIHOCTh,  KOHBEKLMS, M3JIy4YCHHE. YJIeNIbHAs  TEIUIOEMKOCTH
BemecTa. KoanuecTBo TEMIOTHI IPH TEIIONEpeIaye.

[Torsitue o0 ammabaTHOM mporiecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeneHue nepBOro 3aKoHa TEPMOJUHAMUKH K H3ompolieccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs NpoLieccoB B MPUPO/IE.



TemmoBble  MamuHbL.  [IpUHIUIBI  AEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi sHEpruud B TEIUIOBBIX MamuHax. KoadduiueHt mone3Horo
nevctBus TerioBod mamuHbl. [lukn KapHo u ero kosd@uiiveHT mosie3HOro
JEUCTBUS. DKOJOTUYECKHE MPOOJIEMbI TEILNTIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA MU NPAKTUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIOMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEHW HEPIrUM Tejla MPU COBEPIICHUU PaOOTHI: BBLIET
mpoOku U3 OYyTBUIKK MO JACHCTBHUEM CXKAaTOro BO3/yXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPAIHS).

N3menenne  BHyTpeHHEW  dHeprum  (TemmepaTypbl) Tejaa  MpHU
TeIUIonepeaaye.

OnbIT 1Mo aanabaTHOMY PACHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopaenn mapoBoil TypOWHBI, JBHUratelis BHYTPEHHEro CropaHus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazoevie nepexoonvl

[TapooOpazoBanue u koHaeHcarus. Mcnapenue u kurenre. AOGCOTIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTHh BO3ayxa. HacelmieHHbld map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teépnoe teno. Kpucrainumyeckue u amopdHbie Tena. AHHM30TPONUS
CBOMCTB KpucTtaimioB. JKuakwe kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBneHue u kpucTaaau3anus. Y aenbHas TemioTa miasienusd. Cyonumarus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne ycTpoWCTBA U MNPAKTUYECKOE IMPUMEHEHHE: TUTPOMETpP H
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MATEPUAJIOB,
B TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUU.

CriocoObl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

JlemoHCTpanusi KpUCTAIIOB.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3nen 4. DieKTpoAMHAMHUKA

Tema 1. dnekmpocmamuxa

DOnekTpu3auusi Ten. JNeKTpU4YecKuid 3apsia. JlBa BHAA 3IIEKTPUUYECKUX
3apsinoB. [IpOBOAHUKM, TUANEKTPUKUA U MOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AJEKTPUYECKOT0 3apsaa.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. ToueuHbll »ieKTpuYecKUil
3apsia. Dnekrpuyeckoe noje. Hanpsok€HHOCTB anekTpuyeckoro nosst. [TpuHnun
CYHEPITO3ULUH JICKTPUUECKUX TToNIeH. JIMHNM HATPSKEHHOCTH 3JIEKTPUUYECKOTO
TTOJIA.

Pabora cun osmekrpocratnueckoro moisig. [lorennman.  PasHocTh
noTeHuanoB. [IpoBOAHMKM U JHUAJIEKTPUKU B HJIEKTPOCTATHUECKOM IIOJIE.
JlvanekTpuyeckas MpOHUIIAEMOCTb.



DIIEKTPOEMKOCT. Konpaencarop. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsHKEHHOTO KOHJAECHCATOPA.

TexHuyeckue ycTpOMCTBAa M IPAKTUYECKOE IPUMEHEHME: DJIEKTPOCKOIL,
AIEKTPOMETP, SJEKTPOCTATUUECKasl 3alllUTa, 3a3€MJICHHE SJIEKTPONPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN aniapar, CTpPYUHBIN OIPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumonencTBre Had3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TIOJIE 3aPSIKEHHBIX TEJL.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMAIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOLIAIH
IJIACTUH, PACCTOSIHUS MEXKAY HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenne 31eKTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toku 6 paziuunix cpedax

DJIEKTPUUYECKUM TOK. YCJOBUS CYHIECTBOBAHMSI DJICKTPUUECKOIO TOKA.
Uctounnku Toka. Cumna toka. [IoCTOSSHHBIN TOK.

Hanpsixenue. 3akon OMa 11 yyacTka LEMu.

DJIEKTPUUYECKOE COMPOTUBJIEHUE. YAEIbHOE COMPOTHUBJICHHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COCTUMHEHNE MPOBOIHUKOB.

Pabora »anexrtpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTB
AIEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKA.
3akoH Owma i TOJHOW (3aMKHYTOM) »diekTpudeckod uenu. Kopotkoe
3aMbIKaHHE.

ONEeKTpOHHAsE  MPOBOJWMOCTh  TBEPABIX  METAJUIOB.  3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMyUYKOB.

[MonympoBoguuku.  CoOCTBeHHass W NpPUMECHas  MPOBOJAMMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUd TOK B pacTBOpax M paciuiaBax dJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS AUCCOIUALUSA. DIEKTPOJIN3.

DJIEKTpUUYECKUM TOK B razax. CamMOCTOSITENIbHBIN U HECAMOCTOSITEIbHbIN
pazpsan. Momuus. [Ltazma.

TexHuueckne yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHUE: aMIIEPMETD,
BOJIBTMETP, PEOCTaT, MUCTOUYHHKUA TOKa, JIJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
ANEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMNPOTHUBICHUS, BaKYyMHbI
JINOJT, TEPMHUCTOPHI U (DOTOPE3UCTOPHI, TOTYITPOBOAHUKOBBIN IHO]I, TaTbBAHUKA.

Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HapsIKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS IIUIUHIAPUUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJTIOIIA MTONIEPEYHOr0 CEYEHHS U MaTepHUala.

CwmenanHoe COeIMHEHUE MTPOBOHUKOB.

[Ipsamoe wu3MepeHue INMEKTPOABHXKYLIEH Ccuibl. KOpoTkoe 3aMblkaHuE
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBL.

[TpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia v MPpOBOJIUMOCTb BO31yXa.



OAHOCTOPOHHSSA MPOBOANMOCTD AHOAA.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

W3ydeHne cMENIaHHOTO COSIMHEHHS PE3UCTOPOB.

H3mepenne 37meKTpOABMKYIIECH CHIIBI HCTOUYHUKA TOKA M €T0 BHYTPEHHETO
COTIPOTUBIICHHUSL.

HaGmonenue snexktpomusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce oCyliecTBIsieTcs ¢
y4€TOM COMAEpIKATEIbHBIX MEXKIIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUSA: SIBJICHHE, HAYYHBIH (DaKT, TUmoTe3a, (pu3mueckas BEJIWYMHA, 3aKOH,
TEOpHsl, HAOIIOICHNE, IKCTICPUMEHT, MOJCITUPOBAHUE, MOICIIb, U3MEPECHHE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHWH, IWHEHHas QyHKIWS,
napalouna, runep0oia, ux rpadMKu U CBOMCTBA, TPUTOHOMETpUYECKHUe QYHKIIUHU:
CHUHYC, KOCHUHYC, TAaHI€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXIECTBO, BEKTOPHI M UX MPOCKIIMH Ha OCH KOOPJIUHAT, CJIOKEHHE BEKTOPOB.

Buonoeus: mexanudeckoe ABIKEHUE B )KUBOM mpupoe, nuddysus, ocMoc,
TETUIOOOMEH  JKUBBIX  OpPraHU3MOB  (BHIBI  TEIUIOTNIEpEaadd, TEIIOBOE
paBHOBECHE), IICKTPUUECKUE SBJICHHSI B )KUBOH MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHHUE aTOMOB M MOJIEKYII,
MOJTb BEII[ECTBA, MOJIIPHAs Macca, TeIJIOBBIE CBOMCTBA TBEPABIX TEI, JKUAKOCTEH
M Ta30B, MJIEKTPUIECKHIE CBOMCTBA METAIJIOB, JIEKTPOIUTHYSCKAS TUCCOIHAIIHS,
rajibBaHUKA.

l'eoepagpus: Bna)xHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: peoOpa3oBaHKUE IBUKEHUM C MCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpeHHUs B TEXHUKE, NOJIIMITHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMIIyJbca B TEXHUKE (pakeTa, BOJOMET U JPYrue), JBUrATENIb BHYTPEHHETO
CropaHus, InapoBas TypOWHA, OBITOBOW XOJOJWIbHHMK, KOHJIUIMOHED,
TEXHOJIOTUM TIOJIy4€HUST COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIeE
HaHOMaTEepUajOB, U HAHOTEXHOJIOT UM, 3JIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, 3JIEKTPOHArpEeBATEIbHBIC
IPUOOPHI, JIEKTPOOCBETUTEIIbHBIC PUOOPHI, raIbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Macnummnoe none. IneKmpomacHUmMHAA UHOYKUUA

Iloctosguuple MarHuTel. B3anmMonelcTBHE NOCTOSHHBIX  MAarHUTOB.
MarautHoe nosie. BekTtop MarHUTHOM MHAyKImuU. [IpuHOMnD cyneprnosuuuun
MarHuTHBIX MoJied. JIMHMKM MarHuTHOM MHAYKUMU. KapThHa JTUHUNA MarHUTHON
WHAYKIMH MOJISI IOCTOSTHHBIX MarHUTOB.

MarnutHoe TmoJie TPOBOJHMKA € TOKOM. KapThHa JIWHUN HWHIYKIUA
MarHuTHOTO TOJIS JJIMHHOTO MPSAMOIr0 MPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHUKA, KATYIIKU ¢ TOKOM. OnbIT DpcTeaa. BzanMmoieiicTBre MpoBOIHUKOB
C TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHUE.

Cuna JlopeHua, e€ Monynb W HampaBiieHue. JIBWKeHHE 3apsiKeHHOM
YaCTHUIIBI B OJTHOPOJTHOM MarHuTHoM mone. Pabora cuel Jlopenia.



SIBiieHne DIEKTPOMArHUTHOW HMHAYKLUMHU. IlOoTOK BekTOpa MarHUTHOM
MHIYKIMHU. OJIEKTPOJABWXKYIAs CHJAa WHAYKUUWA. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Gapanes.

BuxpeBoe snekTpuueckoe mojie. DIEKTPOABWKYIIAS CUJIAa WHAYKIUU B
IIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OHOPOJHOM MAarHUTHOM IIOJIE.

ITpaBuno Jlenua.

NHaykTUBHOCTE. SfIBIEHME CAMOMHIAYKLIMHM. OJEKTPOABMKYINAS CuUiIa
CaMOMHAYKIIUH.

OHeprusi MArHUTHOTO TOJISL KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA MU NIPAKTUYECKOE IPUMEHEHHUE: IOCTOSIHHBIE
MAarHMThl, 3JIEKTPOMArHUTBI, 3JIEKTPOABUIATEIb, YCKOPUTEIM JJIEMEHTAapPHBIX
YacCTUL, MHAYKIIMOHHAS NEYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IIOJIEM.

JIMHUY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AIEKTPOJIUTA.

SIBiIeHnE 3EKTPOMArHuTHOW UHIAYKIUU.

[IpaBuiio Jlenua.

3aBUCHUMOCTb AIEKTPOABMIKYIIEH CHIIBI MHAYKIUHA OT CKOPOCTH U3MEHEHHUS
MAarHMTHOTO MOTOKA.

SIBrieHne caMOUHIYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO IOJIS KaTYIIKHA C TOKOM.

HccnenoBanne AeiCTBUS OCTOSIHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue sSBICHUS 2JIEKTPOMArHUTHOU UHIYKIUU.

Paznen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3neKmpomazHumHbsle Kojaedanus

KonebarenrHass cucrema. CBOOOIHBIE MEXAaHUYECKHE  KOJ€OaHUA.
I"apmonundueckue konmebanus. Ilepros, yacrora, aMIuTyaa u ¢asza KojeOaHui.
[Ipy»xuHHBIN MagATHUK. MaTeMaTUYECKUN MASITHUK. Y PaBHEHUE TAPMOHUYECKHUX
kosieOanuii. [IpeBpalnieHue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii koHTYp. CBOOOMHBIE AJIEKTPOMArHUTHBIC KOJeOaHUS B
UJCaTbHOM KOJIeOAaTeTbHOM KOHTYpe. AHAJOTHUS MEXAY MEXaHHUYECKUMHU H
ANEKTPOMarHuTHeIMA KoJsiebanusiMu. Popmyna Tomcona. 3akoH coxXpaHEHUs
SHEPTUU B UJCATHHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBnenne o0  3aryxarommx  KoneOaHusXx.  BwiHYX)IeHHBIC
MexaHn4eckue KoyeOanus. Pe3onHaHnc. BbIHYXIEHHBIE AIEKTPOMArHUTHBIC
KoJIeOaHwmsl.

[lepemennsbiii Tok. CHHYCOWJANbHBIA MEPEMEHHbIH TOK. MOIIHOCTh
MEPEMEHHOTO TOKAa. AMIUTUTYIHOE W JICHCTBYIONIEEC 3HAYCHHE CUJIBI TOKA U
HATPSHKCHMSL.

Tpanchopmatop. IIpousBoactao, nepenaya u noTpebJieHne
ANEKTPUYECKOW DHEPTUH. ODKOJOTHMYECKHE PUCKH TIPU  MPOU3BOJCTBE
anekTpodHeprun. KynbTypa MCTONb30BaHUS SJEKTPOIHEPTHH B TIOBCEIHEBHOU
KU3HU.



TexHuyeckue yCcTpoNCTBA U MPAKTUYECKOE NMPUMEHEHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEay.

Jlemoncmpayuu

UccnenoBanue mnapaMeTpoB KoieOATENbHON CHUCTEMBI (MPY>KUHHBINA WIN
MaTeMaTU4YeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanne cBOWCTB BBIHYXKICHHBIX KOJIEOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA UM HANpPSHKEHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KoJIeOaHuM.

Pe3onanc npu mnocinenoBaTEIbHOM COEAMHEHUM PE3UCTOPA, KaTYIIKU
WHJYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb JIMHUY 3JIEKTPOINEPEIaUn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMMOCTH NEPUO/Ia MAJIBIX KOJIeOAHUM Tpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBaHne MNEpeMEHHOTO TOKAa B LENM W3 MOCIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 6OTIHbL

MexaHnueckue BOJHBI, ycinoBusa pacnpoctpaHeHus. llepuon. CkopocTh
pacrpoCcTpaHeHusi M [JJuHA BOJIHBL. llomepeuHble W TPOJOJBHBIE BOJHBI.
Nurtepdepennus u qudpakims MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. YCIOBUSA W3JIYYEHHUS DJIEKTPOMArHUTHBIX
BOJIH. B3anmuas opueHtrauus BektopoB E, B, V B ajekTpoMarHuTHON BOJIHE.
CBoiiCTBa JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHUE, MOJISIpU3aLs,
mudpakuus, uareppepeniusa. CKopocTh 3J€KTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMArHUTHBIX BOJH. [IpuMeHeHNE 3JIEKTPOMArHUTHBIX BOJH
B TEXHUKE H OBITY.

[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckre ycTpoMCTBa M NPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIE
UHCTPYMEHTHI, YIbTPa3ByKOBasl JUArHOCTHKAa B TEXHHKE M MEAULMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE MOTIEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKa.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBS3M TPOMKOCTH 3BYKAa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOU KoJieOaHUIA.

UccnenoBanne  CBOMCTB  JJIEKTPOMATHUTHBIX  BOJH:  OTPa)KEHHE,
MpEIOMJICHUE, TTOIpU3aIs, TUGpaKius, HHTEPPEPECHITHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsamMonuMHErHOE pacIPOCTPAHEHHE CBETA B
ogHopoaHou cpeae. JIyu ceera. ToueuHbIl ICTOYHHK CBETA.

OTtpaxenue cBeta. 3akOHbI oTpakeHus cBeTa. [locTpoeHue nzoopaxkeHuit B
IJIOCKOM 3€pKaje.



[Ipenomiienne cBeta. 3akoHBI TPEIOMIJICHUST CBeTa. AOCOJIOTHBIN
nokasarensp npenomiieHust. [lonHoe BHyTpeHHee oTpaxenue. [IpenensHblil yron
MOJIHOTO BHYTPEHHETO OTPAKECHMUS.

Hucnepcust ceeta. ClnoxHbIi coctaB Oenoro ceera. L{Ber.

ColOuparomue W paccewBaromiue JuUH3bl. ToHKas auH3a. DOKycHOE
pacCTOsIHME U ONTHUYECKasl cujla TOHKOM JMH3BL. [locTpoenue nzoOpaxeHuil B
coOuparoumx U paccenBarolux JuH3ax. @opmyna TOHKOH JIMH3BL. Y BETUYECHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKONU ONITUKH.

BonnoBass ontuka. HMutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBust HaOIIOEHUS MAaKCUMYMOB MU MHHUMYMOB B HHTephEpEeHIIMOHHOU
KapTHUHE OT ABYX CMH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. QudpakinuonHas pemérka. YcloBUe HaOIIOICHUS
[JIaBHBIX MAKCUMYMOB TIpU MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpPOMCTBA M MPAKTHUUYECKOE NPUMEHEHHUE: OYKH, JIyIa,
dboToanmapar, MPOCKIIMOHHBIA armapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs
onTHKa, TU(paKImoHHas peméTka, MoJIpouI.

Jlemoncmpayuu

[IpsamonuHeiiHOE pacnpoCTpaHEHUE, OTPAKEHUE U NPEIOMIICHHUE CBETa.
Onrtruueckue mpudopHI.

[TonHoe BHyTpeHHEE OTpakeHue. Moiellb CBETOBOAA.

HccnenoBanue cBOWCTB M300pakKeHU B JIMH3AX.

Mojaenu MUKpPOCKOTIA, TEIECKOIA.

Ha6monenne naTepdepeHnm crera.

HabGmronenue nudpakuuu ceera.

HaGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[Tonyuenne criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenue nmosisipu3anuu cBeTa.

Vuenuueckuii akcnepumenm, 1abopamoprsie pabomol

N3mepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Ha6mronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI crienMAIBLHON TEOPUM OTHOCUTEIBHOCTH

['paHuibl OPUMEHHMMOCTH  KJIACCHYECKOM  MexaHuku. lloctyiartsl
CIIELIUAJIbHOW TEOPHUHM OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, IPUHILINI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh  OJHOBPEMEHHOCTHU.  3aMEIJIEHHE  BpEMEHU U
COKpAILlCHUE JIJIVHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchl C DSHEPrued M HMMIYJIbCOM PEISTUBUCTCKON YaCTHUIIBI.
DOHeprus MmoKosl.

Pazgen 7. KBanToBas pusuka
Tema 1. Dnemenmul K8AHM OGO ONMUKU
®otoubl. @opmyna [lnanka cBa3u sHepruu (HOTOHA C €ro 4YacTOTOM.
DHeprus U UMNyJbc POTOHA.



OtkpeiTe 1 uccnenosanue (Goroddpdexra. Onbitel A. I'. Cronerosa.
3akonbl Gotordpdexra. YpaBHeHue DiiHmTerHa a1 pororpdexra. «KpacHas
rpanuna» ¢potosddexra.

Hasnenue ceeta. OnwiTel I1. H. JleGenera.

XUMHUYECKOE JEUCTBUE CBETA.

TexHu4eckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHUe: (OTOIIEMEHT,
doTtongaTuuk, colHeyHas 6arapes, CBETOIUO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

Hccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.

Cseroauos.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopenbs aroma Tomcona. OnbiTel Pe3epdopia no paccessHuIo o -4acTHI.
IInanerapnas moxaens atroma. [loctynatel bopa. M3nydenwe m moriouieHue
(GOTOHOB TIPH TIEPEXOJIe aTOMa C OJIHOIO YPOBHS DHEPruu Ha JApyrou. Bujbr
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBeie cBoiicTtBa wactun. Bomnbel ge bpowns. KopryckynspHo-
BOJTHOBOM JTyaJln3M.

CrnoHTaHHOE U BBIHYXJEHHOE U3JTyUCHHUE.

TexHuueckue yCTpPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: CIEKTpaabHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.

Llemoncmpayuu

Mogens onsita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

HaGmonenue muHevaToro crekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JI0OKa3bIBAIOIIUE CIIOAKHOCTh CTpoeHus sifpa. OTKphITHE
paanoakTuBHOCTH. OmbiTel  Pesepdopma 1o ompepeneHdio  cOocTaBa
paanoakTuBHOTO wu3nmydeHusi. CBoiicTBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue paaroakTUBHOCTH HA KMBBIE OPraHU3MBI.

OTtkpeiTHE TIpOTOHA M HelTpoHa. Hykionnas moxaens siiapa I'eiizenbepra—
NBanenko. 3apsa aapa. MaccoBoe uuciio sapa. M3oromnsl.

Anbda-pacman. DIEKTPOHHBIM M TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JIy4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprusi CBSI3M HYKIIOHOB B siipe. Snepubie cuibl. JedexT maccsl sapa.

SnepHble peakuunu. Jlenenue u cUHTE3 S€EP.

Snepusrii peaktop. TepmosiaepHblii cunTe3. [IpobieMbl U MEepPCIEKTUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACIIEKThI SIAEPHOM SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Metoabl HaOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YaCTHII.

dyHIaMEHTaIbHBIE B3aUMOJICUCTBUSA. EIWHCTBO (DM3WYSCKOW KAapPTHHBI
MHpa.

TexHnuecknue yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHHUE: JO3UMETD,
Kamepa BunbcoHa, siepHbIil peakTop, aToMHass 6oMoa.

Jlemoncmpayuu
CU€TurK HOHU3UPYIOLINX YACTHL.
Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTOrpadusim).

Paszgen 8. DiieMeHTBHI ACTPOHOMHUM U ACTPOPU3IUKH

Ortanel pa3BuUTUS acTpoHOMuM. [IpuknagHoe W MHUPOBO33PEHUECKOE
3HAYEHHUE aCTPOHOMMUH.

Bun 3Bé3qH0r0 Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUAUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTouHuk sHeprur CoyiHIA U 3BE3N.
3BE3M1BI, UX OCHOBHBIE XAPAKTEPUCTUKH. J[MarpamMma «CIEKTPaJIbHBIN Kiacc —
CBETUMOCTB». 3BE3/bI TJIABHOM MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOW MOCJIEA0BATEIbHOCTH. BHYTpeHHEE CTpoeHuE
3BE37. COBpEMEHHBIE MPEICTABICHUS O IPOUCXO0XKACHUHU U 3BoJIFoInKU COHIIA U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunsiid [1yTe — Hama INanaktuka. [Tonoxenue u nuxenue CoJiHIA B
lNanmaktuke. Tunel ranakTuk. PaguoranakTuky v kBasapbl. UEpHbIE IBIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenune Bceenennoil. 3akon Xa606na. PazOeranue
rajnakTuk. Teopust bosbuioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxkue nabnooenus

HaGmronennst HeBOOpYKEHHBIM IJ1a30M C UCTIOJIb30BAHUEM KOMITBIOTEPHBIX
OPWIOXKEHUN i1 ONpeAesieHus TIOJIOKeHUs HeOEeCHBIX OOBEKTOB Ha
KOHKPETHYIO [1aTy: OCHOBHbIE co03Be3ausg (CeBEepHOro MNoaymapus U sSpKue
3BE3/BI.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTu.

O600maromnee MOBTOpPeHUE

Ponb ¢usuku U acTpOHOMUM B SKOHOMUYECKOH, TEXHOJIOTHMYECKOM,
COLIMAJILHOM M OJTUYECKON cdepax AesTENbHOCTH YENOBEKa, POJIb M MECTO
GU3MKM W acCTPOHOMHUM B COBPEMEHHOM HAy4YHOH KapTHUHE MHpaA, POJIb
dbu3uveckoi Teopur B POPMHUPOBAHUH TPEACTABICHUN O (PU3NUECKON KapTHHE
MHUpa, MECTO (PU3NYECKON KapTUHBI MHpa B OOIIEM pSAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 Kitacce oCyIecTBIseTcs C
YYETOM COJIEPIKATENBHBIX MEKIPEAMETHBIX CBSI3€M C KypCaMH MATEMaTHUKH,
OMONOTHHU, XUMUH, TeoTpadUu U TEXHOJIOTUH.

Meowxcnpeomemmuvle nonsimust, CBSI3aHHBIE ¢ U3YYEHUEM METOJOB HAYUYHOI'O
MO3HAHUSA: SBIICHUE, HaYYHBIA (aKT, TUIOTE3a, (U3NUecKass BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemwIeHHWE CUCTEMBl YPaBHEHUW, TPUTOHOMETPUYECKUE
byHKITUN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKUMHA HA OCU KOOPAWHAT,
CIIOKEHUE BEKTOPOB, NPOW3BOJHBIC DJIIEMEHTAPHBIX (DYHKIUH, TpHU3HAKA
MOI00MS TPEYTOJIBHUKOB, OMPeIeSICHNE TUIOIAIN TUIOCKUX (PUTYp 1 00BhEMA Ted.

bBuonocus: snexrpudeckue SBICHUS B JKHBOW TMPHUPOAE, KOJeOaTeIbHbBIE
JNBH>KEHUS B )KMBOW NTPUPOJAE, ONTUUECKUE SBJIECHUS B )KUBOW IPUPOAE, IEUCTBUE
paanaluy Ha )KUBbIE OPTaHU3MBI.



Xumus: CTPOEHHE aTOMOB W MOJIEKYJ, KpUCTAIIIMYECKas CTPyKTypa
TBEPABIX TEJN, MEXaHU3Mbl O0pa3oBaHUsA KPHUCTAUIMYECKOM  pPEIIETKH,
CIIEKTpaJIbHBIA aHAIU3.

l'eocpaghus: MarHuTHbIE TONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX DY,
(doTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUI.

Texnonozcusa: JNWHUU DIEKTPOIIEpeNay, IE€HEepaTop IEPEMEHHOrO TOKa,
JJIEKTPOJABUIaTENb, UHAYKIMOHHAS I1€4b, pajap, paguoNpUEMHUK, TEIEBU30D,
anTeHHa, Ttenepon, CBY-neuyb, NpOoEKIMOHHBINA annapar, BOJOKOHHAs OITHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «Dusmka» Ha ypoBHE CpEIHEro OOIIeTro
oOpazoBanus (6a30BbIN YPOBEHB ) JOJKHO 00€CTICUUTh JOCTHKEHUE CIIETYIOIMINX
JUYHOCTHBIX, METAINIPEAMETHBIX M MPEAMETHBIX 00pa30BaTCIIbHBIX PE3YIbTaTOB.

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3yIbTaThl OCBOCHMS Y4eOHOTro mpenmeTra «Dusznka
JOJDKHBI ~ OTpa)XaTh  TOTOBHOCTH W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(OPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOM IICHHOCTHBIX OpPHUEHTAIIUM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOrOo  OOIIEeCTBa,
pacliMpeHue >KU3HEHHOrO OIbITa W OMNbITa JESITEIBHOCTA B MPOIECCE
peanu3alry OCHOBHBIX HAIPABJICHUM BOCIUTATEIBLHOM AEATEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD TPAXKIAHCKOU MOZUIIMHU 00YUYaIOIIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKUX TYMAHHUCTHYECKUX H
JNEMOKPaTUUECKUX 1IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbBHOCTh B HHTEPECAX IPAXKIAHCKOIO
o0IIIeCTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YyMEHUE  B3aUMOJAEHCTBOBaTbH C  COIMAJIbHBIMHU  HMHCTUTyTaMU B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAUCHHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA;

LHEHHOCTHOE OTHOUIEHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OILIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACH Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYIyIIEro;

4) 3¢TeTHYeCKOT0 BOCITUTAHUSA:

ACTETHYECKOE OTHOIIEHWE K MHUPY, BKIKOYAsg JCTETUKY HAYYHOIO
TBOPUYECTBA, MPHUCYIIETO (PU3UIECKOIN HAYKE;

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEPEC K pa3iuyHbIM cdepam mpodhecCHOHATBHON NeATeTbHOCTH, B TOM
quclie CBSA3aHHBIM C (DU3UKONM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BEIOOp Oyaymiedt mpodeccun W peamnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC
TIJIaHBI;

TOTOBHOCTH ¥ CITOCOOHOCTH K 00pa30BaHUIO M CAMOOOPa30BaHUIO B 00J1aCTH
bu3UKN HA TPOTSHKECHUU BCEH KU3HU;

6) 3K0JIOrHYeCKOTr0 BOCITUTAHUS:



c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbl, OCO3HAaHUE TJI0OAIBHOIO
XapakTepa FKOJIOTMYECKUX MpooIieM;

IUIAHUPOBAHUE M OCYLIECTBIICHUE IEUCTBUNM B OKPYXKAKOLIECW Cpene Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue OINbITa JESITEIBHOCTH 3KOJIOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 PU3HKE;

7) HEHHOCTH HAYYHOI'0 TO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUBHUECKON HAYKH,

OCO3HAaHHE IIEHHOCTUM HAYYHOW [ESITENbHOCTH, FOTOBHOCTH B IIPOILECCE
u3ydeHus (U3UKU  OCYIIECTBISATH TMPOCKTHYIO M HCCIIEI0BATEIIbCKYIO
NEATENbHOCTh MHANBUAYAIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS
ba3oBble Jornueckue aeicTBus:

caMOCTOSITeIbHO  (OPMYJTUPOBATH W aKTyalU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENICIIATh IEJIM JIeITCIIBHOCTH, 3aJlaBaTh MapamMeTpbl U KPUTEPUU HUX
JIOCTYIKEHMUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PACCMATPUBAEMBIX
(bU3UYECKUX SBJICHUSX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOIITUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTb, OIICHUBATh COOTBETCTBHE
PE3YIBTATOB IIEJIIM, OIICHUBATh PUCKH TOCJICACTBUMN JEATEIbHOCTH;

KOOPJMHUPOBATh U  BBINOJHATH pabOTy B YCIOBHUSX pPEaJbHOTO,
BUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;

pPa3BUBATh KPEATHUBHOE MBIILJICHUE MPU PEIISHUN )KU3HCHHBIX TTPOOJIEeM.

ba3oBble ucciaenoBaTe/bCKHe AeliCTBHUA.

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIIFOUYEBBIMU TOHATHUAMH U METOJIaMHU
bu3IecCKol HAYKH,

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0BATEILCKOM u MPOEKTHOMN
NEATeIbHOCTH B 00JlacTh  (U3UKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITeJILHOMY ITOMCKY METOO0B pelieHUs 3a/1a9 (U3UIECKOT0 COIepIKaHMUS,
MIPUMEHCHHIO Pa3]IMYHBIX METOJIOB TIO3HAHHSI;

BJIAJCTh BHUJAMH JICITCIHPHOCTH IO IIOJYYCHHIO HOBOT'O 3HAHHUS, €r0
HHTEPIPETAllUH, NPeoOpa30BaHUI0 M TPHUMEHCHUIO B PA3IMYHBIX YYCOHBIX
CUTYallUsX, B TOM YMCJIE TIPU CO3/IaHUU YI€OHBIX MPOCKTOB B 00J1aCTH (DU3HKHU;

BBISIBIIATh NPUUYUHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpPOBATh 3aJ1ady,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHHS, HAXOJIUTh apryMEHTHI I JOKa3aTelIbCTBA
CBOMX YTBEP)KJICHHH, 3a/1aBaTh IapaMeTPhl K KPUTCPHUH PCIICHHS;

aHAJU3MPOBATh IIOJYYEHHBIE B XOJ€ pEHICHHUS 3aJaud Pe3yJIbTaThl,
KPUTHYECKH OIICHHWBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHHUE B
HOBBIX YCIIOBHUSX;

CTaBUTh U (POpMyIMpoBaTh COOCTBEHHBIE 3aJauyM B 0Opa30BaTEIbHOU
NEATEeIILHOCTH, B TOM YHCJIC TIPH U3YUCHUU (PU3HKU;

JaBaTh OLICHKY HOBBIM CUTYyaIlUsIM, OIICHUBATHh MPHOOPETEHHBIN OIIBIT,



YMETh TEPEHOCUTh 3HAHWUA 10 (HU3MKE B MPAKTHUECKYIO 00J1acTh
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE HJICH, TIPEIaraTh OpUTHHAIBHBIE TTOIXOIBI M PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JOITYCKAIONINUE aJTbTCPHATUBHBIC PEIICHHS.

Pab6ora ¢ undgopmanmeii:

BJIa/ICTh HAaBBIKAMHM MOJIYYeHUS HHPOpMaIu GU3HIECKOTO COICPKAHUS U3
HUCTOYHHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIICCTBISITh TOWCK, aHAU3,
CUCTEMaTH3alUI0 MU WHTEPIPETAIINi0 WH(DOPMAIUU pa3InYHBIX BUAOB M (opm
MIPEICTABIICHUS;

OIICHMBATh JIOCTOBEPHOCTH MH(POpPMAITUH;

UCIIOJIb30BaTh CPEACTBA HWH(MOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPTaHU3aI[MOHHBIX
3ama4 ¢ coOnojieHueM TpeOOBaHW ASPrOHOMUKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHUS, TMPABOBBIX W OTUYCCKUX HOPM, HOPM
uH(OpPMaIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThI (PU3MYECKOTO COACP)KAHUS B pa3IM4HBIX (hopMaTax C
yu4€TOM Ha3HA4YCHUS WHPOpMAIMM W IICJIICBOM  ayJWTOPHH, BBIOUpAs
ONTUMAJIBHYIO (POPMY MPEACTABICHUS U BU3YaTH3aIINH.

KoMMyHuUKATHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

OCYIIECTBJIATh OOIIEHWE Ha ypokax (U3MKK U BO BHEYPOYHOM
JIEATSIILHOCTH;

pacrio3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHTyallUd MW CMAT4aTh
KOH(DJIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJb30BaTh MPEUMYIIECTBA KOMaHHON U MHIWBUIYyaIbHON
paboTHI;

BBIOMPATh TEMAaTUKY M METOJBl COBMECTHBIX JEUCTBUU C Yy4ETOM OOIIHUX
MHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 Yi€Ha KOJUICKTUBA;

NpUHUMATh 1I€IM COBMECTHOM JI€STEIbHOCTH, OpraHW30BbIBATH W
KOOPJIMHUPOBATh JECUCTBUSA IO €€ JOCTHUKECHHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacrpenensaTh pojau C Y4éTOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3YJIbTaThI
COBMECTHOM pabOTHI;

OIIEHUBATh Ka4€CTBO CBOETO BKJIaJa M KaXJOTO yYacTHHKAa KOMAaHIbI B
OOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTECPHSIM

npejjaraTb HOBBIE TPOEKTHI, OIEHUBATh MACHU C IO3UIMA HOBU3HBI,
OPUTHHATBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETHUYECKOE IIOBEJACHHUE B Pa3IMYHBIX
CUTYAITUAX, IPOSIBIATH TBOPUYSCTBO U BOOOPAKEHHUE, OBITH HHUITUATHBHBIM.

PeryjsiTUBHbIC YHUBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranusanus:

CaMOCTOSITEIbHO OCYIIECTBISATh MO3HABATEIbHYIO IEATEIbHOCTh B 00JIACTH
GU3MKN W acCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh W (POPMYIHPOBATH
CcOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBISATh IUIAH PEIICHUSI PACUETHBIX M KaU€CTBEHHBIX
3a/1a4, TUIAH BBITIOJIHEHUSI NPAKTUYECKON paboThl C Y4E€TOM HMMEIOIIHNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;



pacimupsTh paMKi y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIULMU B OOJACTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENBHBIN U KyIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHTYaIlUsIM, BHOCHUTH KOPPEKTHBHI B ACSITEIHHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BIaJIETh HAaBBIKAMU TIO3HABATEIBHOW pediieKcuH KakK OCO3HAHUS
COBEpIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX TPOIECCOB, MX PE3YNIbTATOB H
OCHOBaHMIA;

UCTIOJIH30BaTh MPUEMBI peIeKCHHU JITISl OIICHKU CUTYallld, BHIOOpa BEPHOTO
peleHus;

yMEThb OILIEHWBAaTh PUCKA M CBOEBPEMEHHO NMPUHUMATH PEIICHUS MO HX
CHIDKEHUIO;

NPUHAMATh MOTHUBBI M apTyMEHTHl JPYTUX TpPH aHAIHW3€ PE3yJIbTaTOB
JeSTENLHOCTH;

NPUHUMATH ceOs1, MOHMMAs CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHAMATh MOTUBBI M apryMEHTHI JPYTUX MpPH aHajIu3e pe3yIbTaToB
JeSTENLHOCTH;

NPU3HABATH CBOE MPABO ¥ MPABO APYTHX Ha OIITHOKH.

B mporniecce MOCTHKEHUS TMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS ITPOTPAMMBI
no (Qusuke I YPOBHS CpeIHEero oOImiero oOpa3oBaHUs Yy OOYYArOITUXCS

COBEPIIEHCTBYETCS AMOIIMOHAIbHBIN UHTEIJIEKT, MIpeArnoIaraomumi
c(hOpMHPOBAHHOCTD:
CaMOCO3HaHMs,  BKJIOYAIOIIET0  CIIOCOOHOCTh  TMOHUMATh  CBOE

HMOIIMOHAJILHOE COCTOSIHME, BHUJETh HANpaBIIEHUS pPa3BUTUA COOCTBEHHOMU
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAaHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHUE, CIIOCOOHOCTh aanTHUPOBATHCA K
HMOIMOHATLHBIM U3MEHEHUSM U MPOSIBISITH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIUH, BKIIOYAIONIEH CTPEMIICHUE K JTOCTHXKEHUIO LIETTU
U ycrexy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JICMCTBOBATh UCXOJSl U3 CBOUX
BO3MO>KHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIOCOOHOCTh IMOHMMATh 3MOLMOHAIHHOE
COCTOSIHUE JIPYTUX, YIUTHIBATH €TI0 MPU OCYIIECTBICHUH OOIIEHHUsI, CIOCOOHOCTD
K COYYBCTBHIO U COTICPEIKUBAHMUIO;

COIMANIbHBIX ~ HABBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTh  BBICTPAMBAaTh
OTHOIICHUS C APYTUMHU JIOJAbMH, 3a00TUTHCS, TMPOSBISATH MHTEPEC U Pa3peliaTh
KOH(DIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonny o0yuenust B 10 kjacce npeaMeTHbe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TPUMEPAX POJb U MecTO (U3HKU B (POPMUPOBAHHUH
COBPEMEHHOM HAay4YHOW KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON IESTETbHOCTH JIOJIEH;



YUUTHIBATh TPAHUIIBI MPUMEHEHUS H3YYCHHBIX (U3UYECKUX MOJENCH:
MaTepualibHas TOYKa, MHEpPLHUAIbHAs CUCTEMa OTCYETA, aOCOJIOTHO TBEPIOE
TEJIO, UJCAIbHBIM I'a3, MOJEIU CTPOEHHUS Ta30B, KUIAKOCTEW U TBEPABIX TEIN,
TOYEUHBIN JIEKTPUUECKUN 3apsl PU pelieHnU (PU3NUECKUX 3a/1ay;

pacro3HaBaTh GU3UYECKUE SIBJICHUS (IIPOIECCHl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKON TEOPUH CTPOEHHUSI BELIECTBA U
ANEKTPOJAVHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJMHEWHOE
JIBUKEHUE, CBOOOJIHOE MaJ€HUE TeJ, JIBWKEHUE MO OKPYXKHOCTH, HHEpLHS,
B3aumojencTeue Ten, Aupdy3us, OpOyHOBCKOE JABMKEHHE, CTPOCHHE
KUAKOCTEM W TBEPABIX TeN, H3MEHEHHWE O00BbEMa Ten TMpU HarpeBaHUU
(oxJaxkeHuu), TEIIOBOE paBHOBECHE, MCIApeHUE, KOHJIEHCalus, IJIaBjeHUE,
KpUCTAJUIN3a1Us, KUTIEHHUE, BJAXKHOCTh BO3yXa, MOBBILLICHHUE JABJIEHUS Ia3a IpU
€ro HarpeBaHUU B 3aKPBITOM COCYE, CBSI3b MEXK/y TapaMeTpaMU COCTOSIHUSA rasza
B M30MpOLECCAX, AIEKTPU3ALUA TEJl, B3aUMOJEHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JABUKEHHUE, UCIIONb3Ysl (PU3NUYECKUEe BEIUUMHBI:
KOOpJIMHATA, MYyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHWE, Macca Tela, CHIIA,
UMITYJIbC TeJla, KHHETUYECKas SHEPT U, TOTEHIIMAIbHAsI SHEPTUsl, MEXaHUYeCKas
pabora, MeXaHW4YecKas MOIIHOCTb, MPH OMUCAHUU TMPABWIBHO TPAKTOBAThH
(M3UYECKUI CMBICJT HCIOJIb3YEMbIX BEIUYUH, WX OOO3HAYCHHUS W CIIUHMIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMU
BEJINUUHAMU;

ONMUCHIBATh HU3YUYECHHBIE TEIIOBBIE CBOMCTBA TEA M TEIUJIOBBIE SIBICHUSA,
UCTIONBb3Ysd (PU3NYECKHE BEJMYMHBI: JaBJICHUE Ta3a, TeMIepaTrypa, CpeaHss
KHUHETHYECKast SHEPTUs Xa0TUYECKOTO JBUKECHHUS MOJIEKYIL,
CpPEAHEKBAAPATHUYHASL CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOThI, BHYTPEHHSS
sHeprus, pabora Taza, KOIPPUIMEHT TMOJIE3HOr0 JEHCTBUS TEIUIOBOTO
JBUTATENs; MpPU ONUCAHUU TPABWIBHO TPAKTOBATh (DUIUYECKUN CMBICH
UCIIOJIb3YEMbIX BEJIWYHMH, UX O0O3HAYEHUs W €IUHUIIbI, HAXOAUTHh (HOPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETMYUHY C IPYTUMU BEIUUMHAM;

ONHUCHIBATh  HM3YYEHHBIE  BJIEKTPUYECKUE  CBOICTBA  BEIIECTBA U
ANEKTPUYECKHE SBICHUS (TMPOIECCHI), HUCIOJB3YS (PU3NYECKUE BEIUYUHBI:
ANEKTPUUYECKUI 3apsl, FJEKTPUUECKOE M0JI€, HANPSHKEHHOCTD MOJISL, MOTEHIUA,
Pa3HOCTh TOTEHIIMAJIOB; MPHU OMUCAHUU TPABWIBHO TPAKTOBATH (U3HUECKHIA
CMBICIT HCTIONB3YEMBIX BEIWYUH, UX O0O3HAYEHUS W EIUHUIIbI; yKa3bIBaTb
dbopMyInbl, CBS3BIBAIOIIME JAaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMYMHAMUY;

aHAMM3UPOBATH (PHU3UYECKUE TTPOLIECCHI U SABJICHUS, UCTIONB3Ys (pr3ndecKkue
3aKOHBI M IPUHIIMIIBL: 3aKOH BceMUpPHOTO TAroteHus, |, I u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUsS MEXAHWYECKOM DSHEPIruM, 3aKOH COXPAaHEHUS HUMITYJIbCa,
NPUHLUI CYNEPHO3ULNM CHJI, TIPUHLUI PABHONPABHUS HHCPLHAIBHBIX CHCTEM
OTCYETa, MOJICKY/IAPHO-KHHETUYECKYI0 TCOPUIO CTPOCHMS BEIIECTBA, Ia30BbIC
3aKOHBI, CBA3b CPEAHEN KUHETUYECKOW YHEPIUU TEIJIOBOIO JBHKEHHUSI MOJICKYII
C aOCOJIIOTHOM TeMmmepaTypoil, NEpBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHHUs JJIEKTPUUECKOro 3apsana, 3akoH Kyinona, mpu 3TOM pasnuyarh
CJIIOBECHYIO ()OPMYJIUPOBKY 3aKOHA, €I0 MAaTEMATUYECKOE BhIPAXKEHUE U YCIIOBUS
(rpanulbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIUIBI JEUCTBUS MAIIWH, TPHOOPOB U
TEXHUYECKUX YCTPOMUCTB; pa3anuyaTh YCIOBUS UX 0€30MacHOr0 UCIIOIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBIMIOJIHSITh SKCIEPUMEHTHI 1O HCCIENOBaHUIO (U3UYECKUX SIBICHUU U
MPOLECCOB C MUCIOJb30BAHUEM IPSMBIX U KOCBEHHBIX H3MEPEHUMN, NPHU ATOM



dbopmynupoBath mpoOiieMy/3aadyy W THUIOTE3y YYEOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO OOOpYIOBaHUS, MPOBOJUTH OIBIT U
bopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUs] (PU3UUYECKUX BEJIMYHH,
IpU 3TOM BHIOMpATh ONTHUMAJBHBIA CHOCO0 H3MEPEHUs W UCIOJIb30BAThH
M3BECTHBIE METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIEOBaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMU BEIUYUHAMHU C
WCIIOJIb30BaHUEM TPSIMBIX W3MEPEHUMN, MPU STOM KOHCTPYHPOBATH YCTAHOBKY,
(dbuKCUpoBaTh PE3yibTaThl MOJYYCHHON 3aBUCUMOCTH (DU3NYECKUX BEIUYUH B
BUJIe TaOIUIl U rpadUKOB, JAEJIaTh BRIBOJBI MO Pe3yIbTaTaM HCCIIeI0BaHUS;

co0JIr01aTh MpaBmiia 6€30MacHOro Tpya NPy MPOBECHUN UCCIICIOBAHUM B
paMKax ydeOHOTro HKCIEPUMEHTa, Y4eOHO-UCCIEAOBATEILCKOM W MPOEKTHOM
JESATeIbHOCTHU C UCIOJIb30BaHUEM U3MEPUTEIIbHBIX YCTPOUCTB U JIAOOPATOPHOTO
000py10BaHMUS;

pemiath pacu€THhe 3a7a4d C SIBHO 3aJaHHOM (DU3WYECKOW MOJECIbIO,
UCTIONB3Ysl (PU3MUecKue 3aKOHbl W TMPUHIIMIBI, Ha OCHOBE aHalIu3a YCJIOBUS
3a7a4i BBIOMPATE (U3NYCCKYIO MOJEINb, BBIACISITH (PU3MICCKUE BEIMYUHBI U
dbopmysbl, HEOOXOIUMBIC ISl €€ pelIeHUs], MPOBOAUTh PAcu€Thl U OLICHUBATH
PeaTbHOCTD MOTYUYEHHOTO 3HaUYeHUs (PU3MUYECKON BEIUUHHBIL;

pemiaTth KaueCTBEHHBIC 3a/1a4u: BBICTpPauBaTh JIOTUYECKHU
HEMIPOTHUBOPECUMBYIO IIETIOYKY PACCYXKJACHUN C OMOPON Ha M3YyUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIONIB30BaTh  TIPU  pelIeHnd  y4yeOHBIX  3aJa4  COBPEMEHHBIC
UH(GOpPMAaIIMOHHbIE TEXHOJIOTUU JUISt MIOUCKA, CTPYKTYpUPOBAHUS,
UHTEpPIpETAllMd M TMPEJACTaBiIeHUsT y4yeOHOM W HAyYHO-TIOMYJSPHOM
uHbOpMAIMK, TIONYYEHHOW W3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAIM3UPOBATH MOTYyYaEeMyI0 HH(DOPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyO0ekKHBIX yUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3MKE B TTOBCETHEBHON KU3HU
JU1s1 oOecrieueHns 6€30MacHOCTH IIPH 00paIeHUH ¢ TpHOOpaMU M TEXHUUECKUMU
YCTPOMCTBAMHU, JIJIsl COXPAHEHUS 3/I0POBbS U COOJIIOICHUSI HOPM IKOJIOTUUECKOTO
NOBEJEHUS B OKPY’KaIOIIEH Cpeae;

paboTaTh B TpYIIE C BBIIOJHEHUEM PA3IMYHBIX COIMANBHBIX POJIEH,
IUTAHUPOBATh PAbOTy TPYIIIBI, PAlMOHAIBHO pPACHpPEeisTh OOS3aHHOCTH U
IJIAHUPOBATh  JESATEIBHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJeKBaTHO
OLICHMBAaTh BKJAaJ KaXJOr0 M3 YYaCTHUKOB TpyNIbl B  pEUICHUE
paccMaTpuBaeMoi IPOOIEMEL.

K xonmy obyuenus B 11 kijiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPaAX POJjb U MecTO GU3HKU B (POPMUPOBAHHUH
COBPEMEHHOM HAay4YHOW KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B IPAKTUYECKOW AEATEIBHOCTHU JIFOAEH, LEJTOCTHOCTh U €JUHCTBO
bu3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS W3YyYEHHBIX (DHU3UIECKUX MOJICIICH:
TOYEYHBIN JJIEKTPUUECCKUN 3apsill, JIyd CBETa, TOYCYHbIA HMCTOYHHUK CBETAa,
saiepHasi MOJeJb aToMa, HYKJIOHHAsh MOJEJIb aTOMHOIO siJipa MpU PELICHUH
bu3nUeCcKrX 3a7ay;

pacro3HaBaTh GU3NYECKUE ABICHUS (IIPOLECCHI) U OOBACHITH X HA OCHOBE
3aKOHOB  JJIEKTPOAMHAMUKM W KBAHTOBOM  (UBHMKU:  DJIEKTpUYECKas



MIPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEHUCTBUS TOKA,
B3aUMOJICHCTBUE  MArHUTOB, DJJICKTPOMAarHUTHasE  WHAYKIUSA, JEHCTBUE
MarHuTHOTO TOJsi HA TPOBOJHUK C TOKOM U JABWXKYIIMHCA 3apsij,
AJIEKTPOMArHUTHBIE KOJEOAHUSI W BOJHBI, MPSIMOJIMHEMHOE pacmpoCTpaHECHUE
CBETa, OTPAKEHUE, MpejoMiieHrne, MHTepdepeHus, Tudpakius U noaspu3anus
CBeTa, nucnepcus ceta, hotodnekrpuueckuit 3pdext (hotorddext), cBeToBOE
JaBJICHUE, BO3HUKHOBEHWE JIMHEWYATOTO CIEKTpa aroMa  BOJAOPOjA,
€CTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTH;

OMUCHIBATh M3YyUYECHHBIC CBOMCTBA BEIIECTBA (AJIEKTPUUYECKHUE, MAaTHUTHBIC,
ONTUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJAMUMOCTh  PAa3JIUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBJICHUS (TMPOLIECCHI), UCMONIb3Ysd (PU3MYECKHE BEIIMYUHBI:
ANEKTPUUYECKUI 3apsiji, CUJIa TOKA, DJIEKTPUUECKOE HAMPSIKEHUE, AJIEKTPUUECKOE
COMPOTHUBIIEHHE, PA3HOCTh MOTEHIIUATIOB, JIEKTPOIBIKYIIAs cuiia, paboTa ToKa,
WHYKIUSIT MarHUTHOTO TMOJs, cwia Amriepa, cuia JlopeHria, MHIYKTUBHOCTb
KaTYIIKW, SHEPTUsl AJIEKTPUUECKOTO U MarHUTHOTO MOJeH, MepUuoa M 4acToTa
KoseOaHuii B KoJieOaTeNIbHOM KOHTYpe, 3apsij U CWiIa TOKa B Ipoliecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJeOaHuW, (OKYCHOE paCCTOSHHE W
ONTHYECKAasl CWJIa JIUH3BI, IPU ONMHUCAHUU TPABUIBHO TPAKTOBATh (PU3MUECKUN
CMBICJT HCIIOJB3YEMbIX BEJIMYMH, WX OOO3HAYCHUS M CIUHUIIBI, YKa3bIBaTh
dbopMysbl, CBSI3BIBAIOIIME JIAHHYIO (PU3HYECKYIO BEJIMYMHY C JIPYTUMU
BEJIMYMHAMH;

OTMHUCHIBATh HW3YUYCHHBIE KBAHTOBBIC SBJICHUS M TMPOIECCHI, HUCTOIB3YS
bu3UYecKre BEIUYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETa, DHEPTUs M UMITYJIbC (DOTOHA, MEPHOJ Mojypacnaza, dHEprus
CBSI3M ATOMHBIX fAJIE€P, TPU OMUCAHUH MTPABUIILHO TPAKTOBATH (DU3UUECKUIN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €AUHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIONINE JAHHYIO (U3UYECKYI0 BEJIMYMHY C JIPYTUMU BEJIMYUHAMH,
BBIUUCIISITH 3HaUCHHUE (PU3NUECKON BEJIMUNHBI;

aHAIM3UPOBATH (PU3NYECKUE MTPOLIECCHI U SABJICHUS, UCTIONb3Ys (PU3NUYECKUE
3aKOHBI M MPUHIUIBL: 3aKOH OMa, 3aKOHBI IIOCJIEI0BATENIBHOTO U NapaJIIEIbHOTO
COCIMHEHUSI MTPOBOJHUKOB, 3aKkOoH J[koyis—JIeHua, 3aKOH 3JIEKTPOMArHUTHOMN
UHIAYKUAHW, 3aKOH MPSMOJIMHEWHOIO paclpoCTPaHEHUsS CBETA, 3aKOHbI
OTPa)KEHUsSI CBETA, 3aKOHBI MPEJIIOMJICHUSI CBETA, YpaBHEHHE ODWHINTEHHA IJIs
doToaddexTa, 3aKOH COXpaHSHHS DHEPTUH, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOH
COXpPaHEHHMs DJIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPaHEHHsS MAcCOBOr0O YHCIA,
nocTtynatel bopa, 3aKOH paJMOaKTUBHOIO pacnaja, MpU 3TOM pas3iinyath
CJIOBECHYIO ()OPMYITUPOBKY 3aKOHA, €r0 MAaTEMAaTHUECKOE BBIPAYKEHUE U YCIOBUS
(rpaHuIIBI, 00J1ACTH) MPUMEHUMOCTH;

ONpENEeNATh HAMNpPaBICHUE BEKTOpa HWHAYKIMM MArHUTHOIO  IOJS
MIPOBOJIHUKA C TOKOM, CHIIbl AMriepa u cuiibl JlopeHiia;

CTPOUTh M ONMHUCHIBATH M300paKEHUE, CO3/1aBAEMOE€ TIJIOCKHUM 3EPKaJIOM,
TOHKOM JIMH30M;

BBITIONHATh JKCIEPUMEHTHI IO HWCCICIOBAHHUIO (DU3UYECKUX SBICHUN W
MIPOLIECCOB C HMCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX MU3MEPEHUU: MPU 3TOM
dbopmynupoBaTh mpodIieMy/3amady W THUIOTE3y YYeOHOTO OKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OMBIT U
dbopMynHpOBaTH BHIBOJBL

OCYLIECTBIISITh MPSIMbIE U KOCBEHHbIE M3MEpPEHUs] (PU3NYECKUX BEJIMYHH,
IpU 3TOM BHIOMpATh ONTUMAJIbHBIA CHOCO0 H3MEPEHUs W UCIHOJIb30BAThH
W3BECTHBIE METO/IbI OLIEHKHU MMOTPEIIHOCTEN U3MEPEHHUI;



UCCJEeI0BAaTh 3aBUCUMOCTU (PU3WYECKUX BEJIIMYUH C MCIOJb30BAHUEM
NpSIMBIX H3MEPEHMI: NpHU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH
PE3yJIbTAThl MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIUYHMH B BHUJIE TAaOJIUL U
rpaduKoB, AeaTh BEIBOABI IO pe3ybTaTaM UCCIIEI0BAHMUS;

coOJr01aTh npaBuiia 0€30MacHOI0 TPy/a MPY MPOBEIECHUHU UCCIIEIOBAHNUN B
pamMKax y4eOHOro 3KCHEpPUMEHTa, y4eOHO-HCCIIEOBATENbCKON U MPOEKTHOMN
JESATENbHOCTU C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOIO
000py10BaHMUS;

pemiatb pacy€THhIE 3aJaud C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIOJIb3Ysl (PU3NYECKHE 3aKOHbl M TPUHLIMIBI, HA OCHOBE aHAM3a YCJIOBHS
3aia4i BBIOMPATE (U3UYCCKYI0O MOJEINb, BBIACIITH (PU3MICCKUC BEIMYNHBL U
(dopMyIbl, HEOOXOAUMBIE JUIsl €€ pEellIeHUs, TPOBOAUTH PAacUYEThl U OLEHUBATH
peaNbHOCTh MOJIYYEHHOTO 3HAUCHHS (PU3NYECKON BETUUNHBI;

pemarb Ka4eCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKHU
HEMMPOTHUBOPEUMBYIO LIEMIOYKY PACCYXKAECHUN C ONOPON HAa M3YyYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS;

UCIIOJIb30BaTh ~ NpPU  pEeHIeHMH  y4eOHBIX  3aJad  COBPEMEHHbIC
UHPOPMAIIMOHHBIE ~ TEXHOJOTHU  JUIA MIOMCKA, CTPYKTYpHUPOBaHUS,
UHTEpPIpETallMi M TMPEJACTaBiIeHUs y4yeOHOM M HAay4YHO-TIOMYJSPHOM
uHpOpMAIIMK, TIONYYEHHOM W3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOTYyYaEMYI0 HH(DOPMAIHIO;

OOBSCHATh TPHUHILMIIBI JEUCTBUS MAIWH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyarh yCJIOBUA MX O€30MacHOrO0 MCIOJB30BaHHS B
[IOBCETHEBHOMW JKN3HY,

IPUBOAMTH PUMEPHI BKJIAJ1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUI;

UCMOJIb30BaTh TEOPETUUECKHUE 3HAHUS MO (PU3HKE B IIOBCEIHEBHOM KU3HU
14 obecrieueHus: 6€30MacHOCTH IPU 0OpallleHNH ¢ MPUOOpPaMH U TEXHUUYECKUMU
yCTpOWCTBAaMU, JUIsl COXPaHEHUs 3/10POBbs U COOIIOACHUS HOPM IKOJIOTUYECKOTO
IIOBEJICHMSI B OKPYKAIOLIEH CpelIe;

paboTaTh B TpyNIE C BBIIOJHEHUEM pA3JIMYHBIX COLMAJIBHBIX pOJEH,
IUIAHUPOBaTh PAa0OTy TPYIIbI, PAlMOHAIBHO PaCHpPEleNsITh OOSI3aHHOCTH U
IUIAHUPOBATh  JIEATEIBHOCTh B HECTAaHAAPTHBIX CHUTyalUUsAX, aJeKBaTHO
OLICHMBATh BKJIAJ KaXJAOr0 M3 YYaCTHUKOB TIPYIIBl B  PEIICHHE
paccMaTpuBaeMoi IPOOIEMEI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmmuecTBo yacos
Ne HaunmeHoBaHue pa3je/ioB DJIeKTpOHHbIe (LN (POBbHIE)
KoHTpoJbHbIE IIpakTH4eckue
n/m | M TeM NpPOorpamMMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
11 dusnKa U METOIbl 5 bu6mmoreka [IOK
' HAYYHOTO MO3HAHUS https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kuniemaritka S https://m.edso0.ru/7f41bf72
bu6moreka [IOK
2.2
flmamiia ! https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpaHEHHUS B 6 1 1 bubnuoreka [JOK
' MEXaHUKE https://m.edso0.ru/7f41bf72
Htoro o paszeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuorexa [JOK
' KMHETUYECKON TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBbI TEPMOMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHUS 5 bubnuorexa [IOK



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

Bemiectsa. Ma3oBeie

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

Iepexo bl

Hroro no pazneny 24

Pa3nea 4. DJIEKTPOJANHAMUKA
41 | Dnextpocraminia 10 ]f?tlfrfsnll;lrzf;(si? 8/I§f41bf72
4.2 iiizoiz};?fnﬁ TOK. Toxu 12 Bubmorexa [JOK

' . paSJfHHHBIX cpezla;( https://m.edso0.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE BpeMst 2

OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



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

11 KJIACC

KoaunuecTBO 4acoB

Ne HanmeHoBaHMe pa3jeiioB U DJIeKTpOHHbIe (LN (POBbIE)
KonTpoJbHbIe IIpakTuyecku
n/m | TeM MporpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI e paboThbI
Paznen 1. DJIEKTPOJIUHAMUKA
11 MaruauTHOE TI0JIE. 11 1 3 bu6mmoteka [IOK
' DneKTpOMarHUTHAsI UHYKIIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHnudeckue u 9 1 bu6moreka [IOK
' ANIEKTPOMArHUTHBIC KOJICOaHMS https://m.edsoo.ru/7f41c97c
59 MexaHHYeCKHE U c 1 bubnuorexa [JOK
' AJIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onritka 10 3 https://m.edso0.ru/7f41c97c
Hroro no pazneny 24

Pa3pea 3. OCHOBbBI CIIEHUAJIBHO

I TEOPUU OTHOCHUTEJIbLHOCTHU

OCHOBBI cieIMANIBHOW TEOpUU bubmuoreka [JOK
3.1 4 1
OTHOCHUTEIBbHOCTHU https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 4
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 ONeMEeHThl KBAHTOBOM ONTUKU 6 bu6mmoreka [JOK



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

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

4.2 CrtpoeHue atoma 4 bubnmorexa LHOK
' P https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 A
TOMHOE A1pO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15
Pa3nea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKHN
51 DJIEeMEHTHI aCTPOHOMUU U 5 bubnuorexa [JOK
' acTpopU3UKK https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7

Pazgen 6. OBOBIIIAIOIIEE ITIOBTOPEHHUE

6.1 O6o061maroniee NTOBTOPEHHE 4 Eggﬁfjj&igﬁﬁ £41c07¢
Hroro no pazneny 4
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne KosmuecTBo yacos DIeKTPOHHBIE
n Tema ypoka Bce | KonTpoabH Mpaxruyec | Jlara gpoBye
/ KHe U3yYeHus oOpa3oBartejibHbIE
ro ble padoThl
n padoThbI pecypchl
®usuka — Hayka o npupoje. Hayunsie brbmorexa [OK
1 e A 1 03.09.2024 | hitps://m.edsoo.ru/ff0c32e
METO/IbI IO3HAHMS OKPYKAIOIIETO MUPa )
Ponb u mecTo ¢usuku B hopMupoBaHUM bubnuorexa [JOK
2 COBPEMEHHOW HAYYHOH KapTHUHBI MHpa, B 1 05.09.2024 https://m.edsoo.ru/ff0c33e
MPAKTUYECKOU JCSATEILHOCTHU JIIOICH 6
Mexannueckoe OBUKECHHUE.
bu6moreka [IOK
OTHOCHUTENHHOCTh MEXaHUYECKOTO
3 1 10.09.2024 https://m.edsoo.ru/ff0c350
nsuxenus. [lepemenienue, CKOpocTb, g
YCKOpPEHHE B
bu6mmoreka [IOK
4 PaBHOMEpHOE NPSIMOJIMHEWHOE JIBHYKEHUE 1 12.09.2024 https://m.edsoo.ru/ff0c362
0
PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE bubmorexa HOK
5 1 17.09.2024 https://m.edsoo.ru/ff0c372
JIBUKCHHE o
CBoOoiHOE MageHue. Y CKopeHue bubmorexa OK
6 ] 1 19.09.2024 https://m.edsoo.ru/ff0c39c

CBOOOIHOTO ITaJICHUS

c



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

KpuBosmHeliHoe nBuxenue. JBuxeHue

bubnuoreka [IOK

7 B 24.09.2024 https://m.edsoo.ru/ff0c3ad
MaTepHATBLHOU TOYKH 10 OKPYKHOCTH N
[TpunHiun oTHOCKTENBHOCTH | anmunes. bu6mmoreka [IOK
8 WNuepumansHbie cucTeMbl oTcueTa. [lepBbiii 26.09.2024 https://m.edsoo.ru/ffOc3be
3akoH Herorona 8
Macca tena. Cuna. [lpunnun cyneprno3unuu bu6morteka [IOK
9 cwi. Bropou 3akon HeroToHa [utst 01.10.2024 https://m.edsoo.ru/ff0c3be
MaTepuaabHONW TOUKH 8
Tpernn 3akon HproToHA 7151 MaTepraIbHBIX bubmorexa HOK
10 P s P 03.10.2024 https://m.edsoo.ru/ffOc3be
TOYEK
8
3aKoH BceMHUpHOTro TaroteHus. Cumna bubmorexa [OK
11 P ' 08.10.2024 https://m.edsoo.ru/ff0c3d0
TsokecTH. [lepBast KocMu4eckas CKOpOCTh 0
bu6moreka [IOK
12 | Cwuna ynpyroctu. 3akoH ['yka. Bec tena 10.10.2024 https://m.edsoo.ru/ffOc3el
8
Cuna tpenus. Koaddunment tpenus. Cuia bubnuoreka [JOK
13 | compoTHBICHUS PH ABMKCHUU TEJIa B 15.10.2024 https://m.edsoo.ru/ffoc3f7
YKUJKOCTH WM rase 6
[TocTymarensHOE U BpaliaTeIbHOE
BI/I)K}CIII-[{I/IG aGCon}oTHI()) illlsé' Oro Tena bubmmorera [JOK
14 |~ A ' 17.10.2024 https://m.edsoo.ru/ff0c4la
MowmeHT cunebl. [linedo cunbl. YcnoBus 5
paBHOBECHS TBEPAOIO Tea B
15 HMiynec MmaTepuanbHOW TOUKH, CUCTEMBI 99 10.2024 bubnuorexa [IOK

MaTCpHUAJIbHBIX TOYCK. I/IMHYJ'IBC CHIJIBI.

https://m.edsoo.ru/ff0c43d



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JBUKECHHE

[op)

Paborta n momrHOCTE cvitbl. Kunetnueckas bubnuotexa [JOK
16 | »sHeprus MaTepuanbHOI Touku. Teopema 00 24.10.2024 https://m.edsoo.ru/ff0c450
W3MCHCHUH KHHETUICCKOW dHEPTUU 2
[ToreHnmaneHas sHeprus. [loreHnnanbHas
SHEPTHA yIpyro aehopMUpOBaHHONW bubmorera [JOK
17 29.10.2024 https://m.edsoo.ru/ff0c461
npyxuHbl. [loTeHIInanbpHass SHEPTUs Tea .
BOJTM3H MMOBEPXHOCTH 3EMITH -
[ToTeHIMATBHBIC U HETIOTEHITUATBHBIC CHITHI.
CBs13b paOOTHI HEMOTEHIIUAIBHBIX CHII C bubnuoreka [IOK
18 | wu3MeHeHWEeM MEXaHUYEeCKOW dHEPTUU 31.10.2024 https://m.edsoo.ru/ff0c478
CUCTEMBI TeJl. 3aKOH COXpaHEHUs c
MEXaHUYECKOU PHEPTUU
JlabopaTtopHnas paborta «MccinenoBanue
19 CBSI3U pa6OTI>IUCI/IJ'II>I C U3MEHEHUEM 12.11.2024
MEXaHUYECKOM 3HEPruu Tella Ha puMepe
PaCTSKEHUS PE3UHOBOTO KIYTa)
KonTtponbHas padoTa o teme bubnuoreka [JOK
20 | «Kwunematuka. J{luHamuka. 3aKOHBI 14.11.2024 https://m.edsoo.ru/ff0c4b7
COXPAaHEHHUS B MEXaHUKE) 4
OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO- Bbubnuorexa IIOK
21 | kuHeTH4eckoi Teopun. bpoyHoBCKOE 19.11.2024 https://m.edsoo.ru/ffOc4dc
nswkenue. Auddysus 2
99 XapakTep ABMKCHHS U B3aUMOICHCTBUS 91.11.2024

YacTuIl BemecTtsa. Moaenu CTPOCHUA I'a30B,



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

YKUJIKOCTEN U TBEPJBIX TEII

Macca monekyn. KonnuecTBo BemecTsa.

23 26.11.2024
[Tocrositnnas ABoraapo
24 TermmoBoe paBHOBecue. TemnepaTtypa u e€ 98.11.2024
n3Mepenue. [kana remneparyp Llenbcus
. bu6morteka [IOK
Wnean a3 B MKT. OcHoBHOe
25 ACQTIDHBIN 145 B HoBH 03.12.2024 https://m.edsoo.ru/ffOc4fd
ypaBuenue MKT 5
AOcoIoTHAs TeMIIepaTypa Kak Mepa
cpeHed KUHETHYECKON DHEPTUH IBUKECHHUS Bubmaotexa LIOK
26 P P 05.12.2024 https://m.edsoo.ru/ff0c511
MOJIEKYJ. YpaBHeHUEe MeHieneeBa- o
Knaneiipona -
27 | 3akon JlanmpToHa. ["a30BbIC 3aKOHBI 10.12.2024
JlabopaTtopHas pabota «lccnenoBanmne
28 | 3aBHCHMOCTH MEXIY IMapaMeTpamMu 12.12.2024
COCTOSIHUS Pa3peKCHHOTO Tazay
M3omnporieccrl B MaeaIbHOM Ta3e U UX bubmorexa HOK
29 P 17.12.2024 https://m.edsoo.ru/ff0c570
rpagu4ecKoe mpeICTaBICHNE .
BuyTpeHnHsis sHeprusi TepMOAUHAMUYECKO N
CUCTEMBI U CIIOCOOBI €€ N3MEHEHUS. bubnuoreka [JOK
30 | KonuuecTBO TEIIOTHI U paboTa. 19.12.2024 https://m.edsoo.ru/ff0c595
BHyTpeHHsis s5HEprusi 0THOATOMHOTO 2
HJIeaTbHOTO Ta3a
31 Buas! Tennonepenaun 24.12.2024 bubmorexa LOK

https://m.edsoo.ru/ff0c5¢c3



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

6

VYennrHag TEIIOEMKOCTE BELIECTBA.

bu6mmoreka [IOK

32 | KonmdecTBo TEIIIOTHI MPH TEILIOIepeaaye. 26.12.2024 https://m.edsoo.ru/ffoc5¢3
AnmabaTHBIH TIpoLece 6
33 [IepBblii 3aKOH TEPMOJMHAMUKH U €T0 31.12.2024 bubnuoreka [IOK
IIPUMEHEHHE K U30TpoLeccaM https://m.edsoo.ru/ff0c5efc
Heo6patumocTh npo1ieccoB B MpUpPOIE brbmorexa OK
34 pu pott PHPOZE. 09.01.2025 https://m.edsoo.ru/ff0c623
BTtopoii 3ak0H TepMOIMHAMUKHN 0
. . bubnuotexa [JOK
IT KII
35 pun eficrsist u K1 Temnosoit 14.01.2025 https://m.edsoo.ru/ff0c600
MaITHHBI .
36 | Iwuxn Kapuo u ero KII/] 16.01.2025
37 DKOJIOTHYECKHE TPOOIeMBI 91.01.2025
TEII09HEPTreTHKU
. bu6moreka [IOK
M
38 Obobutarowiit ypok «Mozeiypuas 23.01.2025 https://m.edsoo.ru/ff0c693
¢uznka. OCHOBBI TEPMOIUHAMUKIY g
KonTtponbHas padoTa o teme bubnuoreka [JOK
39 | «MonekynsapHas pusuka. OCHOBBI 28.01.2025 https://m.edsoo.ru/ff0c6a5
TEPMOIUHAMUKIY 0
[Tapoobpa3zoBanue 1 KOHICHCALIHS bubmorexa HOK
40 Pooop A LA 30.01.2025 https://m.edsoo.ru/ffoc63b
Hcnapenue u kurexnue 6
AOGCOMIOTHAS M OTHOCUTEJIbHAS BIaYKHOCTh bubmorexa HOK
41 04.02.2025 https://m.edsoo.ru/ff0c64d

BO3ayxa. HacelleHHbI ap

8



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8

Teepnoe teno. Kpucrannmueckne u

amopdHbIe Tena. AHU30TPONHS CBOWCTB bubamorexa [OK
42 p ' p 06.02.2025 https://m.edsoo.ru/ffOc65f
KpUCTALIOB. JKUIKHE KPUCTAIIIHI. 0
CoBpemeHHbIE MaTepuallbl B
[TnaBnenue u kpucraumM3anus. Y aeiabHas bubmorera [JOK
43 P ) 11.02.2025 https://m.edsoo.ru/ff0c670
TertoTa ruiaByienus. Cyonumarus 8
bu6moreka [IOK
44 | VYpaBHEHHE TEIJIOBOTO OanaHca 13.02.2025 https://m.edsoo.ru/ff0c682
0
DIIeKTpU3aIus Tel. DICKTPUUECKUU 3aps] bubmorera [JOK
45 prsal ) p PAL. 18.02.2025 https://m.edsoo.ru/ffOc6bc
JIBa BU/1a DJIEKTPUIECKUX 3aPsI0B c
[TpoBOAHMKH, AUITEKTPUKH U bubnuorexa [JOK
46 | MONYNIPOBOJHUKH. 3aKOH COXPAHCHHUS 20.02.2025 https://m.edsoo.ru/ffOc6bc
AIIEKTPUYECKOTO 3apsiia c
B3anmopneuncrsue 3apsiioB. 3akoH Kynona bubmorexa [TOK
47 a B P " ¥ ) 25.02.2025 https://m.edsoo.ru/ffOc6ce
ToueuyHbIN AEKTPUYECKUH 3aps]T 4
Hanpsik€HHOCTD 3JIEKTPUYECKOTro OIS, bubnuoreka [JOK
48 | TlpuHIMII CyNEpIO3UIIMH IIEKTPUISCKUX 27.02.2025 https://m.edsoo.ru/ffoc6df
noJie. JInHuM Hanps>KEHHOCTH 2
PaGota cui a1eKTpoCcTaTHUeCcKOro moJs bubmorexa HOK
49 p ) 04.03.2025 https://m.edsoo.ru/ffOc6f0
[Torenuman. Pa3HOCTh MOTEHLIMAIIOB 0
50 IIpoBOIHUKY U TUAIIEKTPUKH B 06.03.2025 bubnuorexa LIOK

QJICKTPOCTATUYCCKOM IIOJIC.

https://m.edsoo.ru/ff0c701



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

I[I/IBJICKTPI/I‘ICCKH.SI MMPpOHHULIACMOCTDb

8

bu6mmoreka [IOK

51 | Dnekrpoémrocts. Konmencarop 11.03.2025 https://m.edsoo.ru/ff0c712
6
DNEeKTPOEMKOCTh MJIOCKOT0 KOHJIEHCATOpa bubmorera [JOK
52 P pa. 13.03.2025 https://m.edsoo.ru/ff0c72c
DHeprus 3apsKEHHOr0 KOHAEHcaTopa 0
53 Ha6opaTE)pHasi pabora "I/IsMepeiH/Ie L 18.03.2025
AIIEKTPOEMKOCTH KOHJIEHCATOpa
[IpuHIMI NENCTBHS U IPUMEHEHHE
54 KOHlIveHcaTOpOB, KOTIMPOBAJILHOTO arapara, 90.03.2025
CTpYHHOTO MPHHTEPA. DINEKTPOCTATHIECCKAS
3anuTa. 3a3eMIICHUE IEKTPOTPHOOPOB
DJIEKTPUYECKHI TOK, YCIIOBUS €TI0
55 cymectBoBanus. [loctostHabIN TOK. Crita 01.04.2025
toka. Hanpspkenue. ConpoTuiieHrE. 3aKOH
Owma [yt ygacTka 1emnu
[TocnenoBarenpHOE, apaLIeIbHOE,
CMEIIaHHOE COCTMHEHHE TIPOBOTHIUKOB bubmorexa [TOK
56 P ' 0.5 03.04.2025 https://m.edsoo.ru/ffOc74f
JlabopaTtopHas pabota «3ydeHue 0
CMEIIIAaHHOTO COCIMHEHHS PE3UCTOPOBY -
PaGoTa 1 MOITHOCTH AIEKTPHYECKOTO TOKA bubmmotera [JOK
57 ' 08.04.2025 https://m.edsoo.ru/ff0c783
3akoH /[xoyns-Jlenna 3
3akon Oma i MOJTHOM (3aMKHYTO) bubmuoreka [JOK
58 | oanekrpuueckoil nenu. Koporkoe 3amMblkaHue. 0.5 10.04.2025 https://m.edsoo.ru/ff0c7ae

JIaGopatopHas pabota «3mepenue D/1C

0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

HCTOYHHKA TOKA U €ro BHYTPCHHCTO
COIIPOTUBJICHU»

DNeKTpOHHAs MMPOBOJAUMOCT TBEPIBIX
METaJUUIOB. 3aBUCUMOCTb COMTPOTUBJICHHS

59 15.04.2025
METaJUIOB OT TEMIIEPATYPHI.
CBepXmpoBOIUMOCTh
60 DneKTpUYecKuu TOK B Bakyyme. CBoUCTBa 17 04.2025
AIIEKTPOHHBIX ITYYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U bubnuoreka [JOK
61 | mpumecHas mpoBoauMocTb. CBOUCTBAa P—N- 22.04.2025 https://m.edsoo.ru/ff0c84a
niepexoja. [loympoBo1HUKOBBIE TPHOOPHI e
DIEeKTPpUYECKUH TOK B PACTBOpax U
pacriaBax 3J1eKTPOJIUTOB bubmorexa [OK
62 i 24.04.2025 https://m.edsoo.ru/ff0c82b
DNEeKTPOTUTHUYECKAS TUCCOIHALIUSI. .
DIIEKTPOJIN3 B
DNEeKTPUYECKUH TOK B rasax. bubnuoreka [JOK
63 | CaMOCTOSATEIBHBIW U HECAMOCTOSTEIBHBIH 29.04.2025 https://m.edsoo.ru/ff0c84a
pazpsaa. Mounnus. [1nazma e
DNeKTpUYECKUE MPUOOPHI U YCTPOMCTBA U bubnuorexa [JOK
64 | wux mpakTudeckoe npuMeHenue. [TpaBuia 06.05.2025 https://m.edsoo.ru/ffOc86f
TEXHUKU 0€30MaCHOCTH c
bubmuoreka [JOK
65 | OOGoOmarouuii ypok «1eKTpoIuHAMHUKa» 08.05.2025 https://m.edsoo.ru/ff0c88b
€
66 KonTponpHas pabota o Teme 13.05.2025 bubnuoreka [IOK

«Qnekrpocraruka. [locTosHHbIN

https://m.edsoo.ru/ff0c8a8



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

NIEKTPUYECKUH TOK. TOKM B pa3in4HbIX a
cpenax» /Beepoccuiickast mpoBepodHast
paboTa pu IPOBEICHUHN Ha OYMaKHOM
HOCHTEJIE
PesepBHblit ypok. KonTponbHast paboTa no bubnmorexa LHOK

67 " " 1 15.05.2025 https://m.eds00.ru/ffoc8c5
TeMe "DIeKTpoAMHaMUKa 6
PesepBubIit ypok. O600maronuii ypox mo bubmorexa LOK

68 ’ 1 20.05.2025 https://m.edsoo.ru/ff0c8f6
temam 10 kacca c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

HWHAYKIIHUHU. 3akoH BHGKTpOMaFHHTHOﬁ

Ne KoaunuyecTBo yacos DJIeKTPOHHBbIE
n K ara uudpoBbIe
Tema ypoka oHTpo IIpakTuyeck A op
/ Bcero JbHbIE H3yYeHUsl o0pa3oBaTejibHbIE
ue padoTsl
n padoThI pecypehl
[TocTosIHHBIC MarHUTHI I KX
B3auMoJelicTBHE. MarauTHOE I10J1€ BubmaoTera LIOK
1 . ' 1 03.09.2024 https://m.edsoo.ru/ff0c977
Bekrop MaruuTHOM MHAYKIWU. JInHUM g
MarHUTHOW WHIYKITUU B
MarauTHOE TI0JIe MPOBOTHUKA C TOKOM.
bu6moreka [IOK
.B i 05.09.2024
2 Omerr Sperena. BsaumoeHcrsue 1 https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
3 JlabopaTtopHas pabota «3ydenne 1 1 10.09.2024 bubnuoreka [IOK
MAarHUTHOTO TMOJISl KATYIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHUTHOTO TOJIS Ha
MPOBOJHUK ¢ TOkOM. Cuia Amrmepa. bubnuorexa [JOK
4 JlaboparopHas padota «MccnenoBanue 1 1 12.09.2024 https://m.edsoo.ru/ffO0c9ac
JEHCTBUS TIOCTOSIHHOTO MarHuTa Ha paMKy 0
C TOKOM»
JlelicTBME€ MarHUTHOTO TOJIST HA bubmuoreka [JOK
5 JBYDKYIIYIOCS 3apSDKEHHYIO YacTHILY. 1 17.09.2024 https://m.edsoo.ru/ff0codf
Cuna Jlopenna. Pa6ota cuibl Jlopenma 4
DnexTpoMarHuTHast UHAYKIus. [ToTok
6 BEKTOpa MarHuTHoU nuaykunu. J/C 1 19.09.2024



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

nHaykuuu Papanes

JlaboparopHas padota «MccnenoBanue

bu6mmoreka [{OK

7 _ 24.09.2024 https://m.edsoo.ru/ffOcal5
SIBJICHUS QJICKTPOMATrHUTHOM WHIYKITU 0
NuayKTUBHOCTB. SIBIEHUE
camounaykiuu. J/]C camouHayKIuu Bubmorexa [JOK

8 ] ’ 26.09.2024 https://m.edsoo.ru/ff0ca60
DHeprus MarHUTHOTO TIOJIST KaTYIIKU C 0
TOKOM. DJIEKTPOMAarHUTHOE T0JIe B
TexHnueckne ycTpoicTBa U ux
MIPUMEHCHHE: TTIOCTOSTHHBIC MAarHHTHI,

9 ANIEKTPOMATHUTHI, JIEKTPOIBUTATENb, 01.10.2024
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,

WHIYKITMOHHAS T1eYb
. bu6moreka [IOK
O6o0matromuii ypok «MarHuTHOE moJe.

10 THATOIIHE IP 03.10.2024 https://m.edsoo.ru/ff0cab8
DneKTpoMarHuTHasT UHIYKITHS >
KonTtponbHas padoTa o teme bubnuoreka [JOK

11 | «MarauTHoe 1oJjie. DIeKTpOMarHuTHas 08.10.2024 https://m.edsoo.ru/ffOcad5
UHIYKLHS» 8
CBo0OogHBIE MEXaHUYECKHUE KOJIeOaHus.

12 l"apmonunueckue KOJ‘ICG&HI/IiI. YpaBHenue 10.10.2024 bubnuoreka [JOK
rapMOHHYECKHX KOJIeOaHUH. https://m.edsoo.ru/ff0caf06
[IpeBparnienue sHEprun
JlaboparopHas pabota «MccnenoBanue

13 | 3aBMCHMOCTH NEPHO/A MATIbIX KOJIeOaHMI 15.10.2024

rpy3a Ha HUTU OT JJIMHBI HUTH U Macchbl
rpy3a»



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

Kone6arenpubd KOHTYp. CBOOOJHEBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus B

bu6mmoreka [IOK

14 | wupeanpbHOM KOJICOATEITHHOM KOHTYPE. 17.10.2024 https://m.edsoo.ru/ff0ch82
AHaJIOTHs MEXIY MEXaHUYECKUMU U 0
AJIEKTPOMArHUTHBIMH KOJICOAaHUSIMU
®opmyna ToMmcona. 3aKOH cOXpaHEHHUS bubnuoreka [JOK
15 | oHeprum B uaeaIbHOM KOJeOaTETHHOM 22.10.2024 https://m.edsoo.ru/ff0cb9c
KOHTYpE 4
[IpencraBnenue o 3aTyxaronux
KoJieOaHusX. BeiHYX/1IeHHBIC bu6moreka [IOK
16 | mexaHmdeckue koyeOanus. PezonaHc. 24.10.2024 https://m.edsoo.ru/ffOcbb8
BEeIHYKICHHBIE 2JIEKTPOMAarHUTHBIE 6
KojeOaHus
[Tepemennbid Tok. CUHYCOUIATbHBIA
MepeMEHHBIN TOK. MOIITHOCTh bubnuoreka [IOK
17 | mepeMeHHOTO TOKa. AMIUTHTYIHOC H 29.10.2024 https://m.edsoo.ru/ffOchd3
JEUCTBYIOLIEEe 3HAUCHHUE CUIIBI TOKA U 4
HapPSKEHUS
Tpancdopmarop. [IpousBocTso,
18 | mnepemava u moTpedICHUE PITCKTPUIECKOM 31.10.2024
SHEPrUu
YCTpOHCTBO U MPAKTHUECKOE IPUMEHEHUE
AIIEKTPUYECKOTO 3BOHKA, T€HEPaTOpa bubmotera [JOK
19 N 12.11.2024 https://m.edsoo.ru/ffOcc32
MEPEeMEHHOTO TOKa, TMHHMA 4
aNeKTponepeaay
20 | DxoJoTHYECKHE PUCKU MIPH MPOU3BOJICTBE 14.11.2024



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

anexTposHepruu. Kynerypa
KCIOJIb30BAHMS AJIEKTPOIHEPTUU B
MOBCEIHEBHOU KU3HU

MexaHudecKkue BOJIHBI, YCJIOBUA

pacnpoctpanenus. [lepuoa. CkopocTb bubmorera [JOK

21 ' ’ 19.11.2024 https://m.edsoo.ru/ffOcca5
pacTipoCTpaHEHUs U JITTHHA BOJIHEI. A
[Toniepeunsie U MPOIOTBHBIE BOJTHBI B
3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh 3ByKa. bubmorera [IOK

22 21.11.2024 https://m.edsoo.ru/ff0cccO
Bricora Tona. TeMOp 3ByKa c
DJIEKTPOMAarHUTHHIE BOJIHBI, UX CBOWCTBA Bi6 110K

HOJINOTEeKA
2 LI 26.11.2024
3 | wu ckopocts. [lIkana 31eKTpOMarHUTHBIX 6 0 httos://m.edsoo.ru/ff0ccfed

BOJIH

24 [IpuHIMIBI paTUOCBSI3U U TEIEBUICHHUS. 98.11.2024
PazButue cpencts cBsaA3u. Pagnonokamus

o5 KonTtponbnas padota «Konebanus u 03.12.2024 bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonuHelHOE pacpoCTpaHEHUE CBETa bubnuoreka [JOK

26 | B oaHOpOIHOM cpene. ToyeuHbIi 05.12.2024 https://m.edsoo.ru/ff0cd35
UCTOYHUK cBeTa. JIyd cBeta 0
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS bubnuoreka [JOK

27 | cBera. [locTpoeHune H300pakeHUH B 10.12.2024 https://m.edsoo.ru/ffOcd4e
IJIOCKOM 3€pKajie 0
[Ipenomnenue ceera. [lonHoe BHyTpeHHEE bubnmoreka [JOK

28 | orpaxenue. [IpenenbHBIN yToy HOTHOTO 12.12.2024 https://m.edsoo.ru/ffOcd7f

BHYTPCHHCTO OTPAKCHUA

6



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

Jlaboparopuas padota «3mepenHue

bubmuoreka [IOK

29 17.12.2024 https://m.edsoo.ru/ff0cd67
MOKa3aTes MPEIOMIICHHSI CTEKIIa N
JIunzel. [locTpoenue nzodpaxeHuii B bubnuorexa [JOK
30 | nun3e. DopMyia TOHKOM JTUH3HI. 19.12.2024 https://m.edsoo.ru/ff0cdd1
YBenuueHue JUH3bI e
"
31 Ha6f>paTopHaﬂ pa60Tei «HccnenoBanue 94.12.2024
CBOWCTB M300paXeHHU B IMH3AX»
Hucniepcust cBeta. CIIOXKHBIA cOCTaB
32 | oOeimoro cBeta. Llper. JlabopaTopHas 26.12.2024
paborta «HabmroaeHne qucrnepcun CBeTay
bu6moreka [IOK
NHuTtepdepe CBETA. a
33 HTEp(epeHLILs CBeT HH@P R 27.12.2024 https://m.edsoo.ru/ff0ced?
ceera. [ludpakunonnas peméTka >
34 [TonnepedHOCTH CBETOBBIX BOJIH. 10.01.2025 bubnuoreka [IOK
[Tonapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckune mpuOOPHI  YCTPOUCTBA U 14.01.2025
YCIIOBHSI HX 0€30MacCHOTO IPUMEHEHUS
['paHUIIBI TPUMEHUMOCTH KJIACCUYECKOU bubnuoreka [JOK
36 | wmexanuku. [locTynarel crienuaTbHOH 16.01.2025 https://m.edsoo.ru/ff0cf86
TEOPUHU OTHOCHUTEIIBHOCTH 2
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 | 3amenieHue BpeMEHHU U COKpallleHHe 21.01.2025 bubmmorexa [JOK
A P patt o https://m.edsoo.ru/ffocfa42
JUTUHBI
38 OHeprus U UMIYJbC PENSITUBUCTCKON 93.01.2025 bubnuoreka [IOK

YaCTHUIIBI. CBs3b MaccChl C 3HepI‘I/IeI/IVI/I

https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

HUMITYJIBCOM. 3Hepr Hs TIOKOA

KonTponabnas padora «Ontuka. OCHOBbI bubnuorexa [JOK
39 . 28.01.2025
CIELMAJIbHON TEOPUU OTHOCHUTEIILHOCTH https://m.edsoo.ru/ff0cf6f0
40 ®ortonsl. opmyina [1nanka. Jneprus u 30.01.2025 bubnuorexa [JOK
UMITYJbC GOTOHA https://m.edsoo.ru/ff0cfel6
41 OTKpbITHE U HCCIIEI0BAHNE 04.02.2025 bubnuoreka [JOK
¢dotordpdexra. OnbiTel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl poTorpdexra. YpaBHeHue bubnuotexa [JOK
42 | DwunmrenHa ais porodddekra. «KpacHas 06.02.2025 https://m.edsoo.ru/ff0d015
rparuiay Gororddexra e
bu6moreka [IOK
.0 I1. H. JIe6 .
43 Alanerue ceeta . . coenca 11.02.2025 https://m.edsoo.ru/ff0d04a
XHUMHYECKOE IEUCTBUE CBETA 6
TexHuyeckue ycTpoucTBa u
44 MPaKTUYECKOe MPUMEHEHHE! 13.02.2025
(dhoTodeMeHT, (HOTOIATIYUK, COTHEUHAS
Oarapesi, CBETOHO/]
Pewrenue 3agau o reme «9JI€MEHTHI bubmorera [JOK
45 N 18.02.2025 https://m.edsoo.ru/ff0d030
KBaHTOBOM ONTUKU» 5
Monens atoma Tomcona. OTBITEL bu6mmoreka [JOK
46 | Pesepdopnaa mo paccessHUIO O-UACTHII. 20.02.2025 https://m.edsoo.ru/ff0d091
[InanerapHast MoJeNb aToMa a
bu6mmoreka [JOK
25.02.2025
47| Hocrynaret bopa https://m.edsoo.ru/ffOdOafa
48 | W3nydenue u noriomeHue GoToHOB Ipu 27.02.2025 bubnuorexa [IOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

IIEPEX0/I€ aTOMA € OJJTHOTO YPOBHS
SHEPruM Ha Ipyroil. Buasl criekTpos

https://m.edsoo.ru/ff0dOafa

BoaHoBEIE cBOMCTBA "yacTUIl. BoJHEI e
bpownnsa. KopnyckynsapHO-BOJIHOBOU

bu6mmoreka [IOK

49 04.03.2025 https://m.edsoo.ru/ff0d0ca
nyanu3M. CIIOHTAaHHOE M BEIHYXKJICHHOE g
M3ITydeHUe
OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI Bubmoreka ITOK
50 | Pesepdopna o onpenereHuto cocTara 06.03.2025 https://m.edsoo.ru/ffodofd
PaJIMOAKTUBHOTO W3TyICHHS 2
CeowucTBa anbda-, 6era-, raMmma-
51 | wusnmydeHus. BnusHue paanoakTUBHOCTH 11.03.2025
Ha )KUBBIC OPTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacnan. aeKTpOHHBIN bubmmorexa TOK
52 ~ 13.03.2025 https://m.edsoo.ru/ff0d116
Y TIO3UTPOHHBIN OeTa-pacrnaa. ['amma- 5
U3ITy4YCeHUE
DHeprusi CBS3HM HYKJIOHOB B SIJIPeE.
SAnepHblie peakuu. SInepHbIM peakTop. bubnuorexa [JOK
53 | IIpoOGiemsl, IEpCIEKTHUBEI, 18.03.2025 https://m.edsoo.ru/ff0d135
9KOJIOTUYECKUE ACTICKTHI SICPHOH 6
SHEPTreTUKU
DneMeHTapHbIe YacTUIBI. OTKPBITHE
MO3UTpoHA. MeToabl HAOIOACHUS U bubnuoreka [JOK
54 | perucTpaluu 3IEMEHTapHBIX YaCTHULL. 20.03.2025 https://m.edsoo.ru/ff0d0e3

Kpyrnslit cton «@yH1aMeHTalIbHbIE
B3anMOJIeUCTBUs. EnquHCcTBO prusmueckon

8



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

KapTUHBI MUPa»

55

Dransl Pa3BUTHA aCTPOHOMMUMU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMMHU. Bu1 3BE31HOTO
HeOa. Co3Be3us, SpKUe 3BE3/bI, TUTAHETHI,
X BUIUMOC IBUXCHUC. Comnneynas
cucrema

21.03.2025

56

Connne. ConHedHas aKTUBHOCT.
Ncrounuk sueprun CoJiHIA U 3BE3]

01.04.2025

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3B€E3 bl TIIABHOW ITOCIIE0BATEILHOCTH.
Bnyrpennee ctpoeHue 3B€3.
CoBpeMeHHbIE IPEACTaBICHUS O
IIPOUCXOXKACHUH U 3Boronny CosHIa U
3BE3]T

03.04.2025

58

Mineunbin [Iyte — Hama ["anaktuka.
TTonoxxenue u nBuxenue CoHIIa B
lNanaktuxe. ['anaktuku. Y€pHbie AbIPHI B
sJIpax raJakTUK

08.04.2025

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbmoro B3psiBa. PennkroBoe
u3iydeHue. MeraranakTuka

10.04.2025

60

Hepemennsie npo0ieMbl acTpOHOMUU

15.04.2025

61

KonTposnpHast paboTa «1eMeHTHI
aCTPOHOMMH U acTPO(UIUKI

17.04.2025

62

O6o6maromuit ypok. Ponb ¢pusuku n

18.04.2025




ACTPOHOMHH B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cdepax esTeIIbHOCTH
YyernoBeKa

63

O6o6maromuii ypok. Pois 1 Mecto
(U3HUKN ¥ aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

22.04.2025

64

O6o06maromuii ypok. Ponb ¢pusndeckoit
TeopuH B GOPMUPOBAHUH TTPEICTABICHUN
0 (pusmveckoi KapTHUHE MUpa

24.04.2025

65

O6o6maromuit ypok. Mecto gusndeckoit
KapTHUHBI MUpPaA B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYyUHBIX
MPEJICTABICHUN O IPUPO/IE

25.04.2025

66

Pe3epBHbIil ypok. MarHuTHOE MoJIE.
DNeKTpOMarHuTHAs UHIYKIHS

28.04.2025

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CHelHaIbHOM TeOpPUH OTHOCUTEILHOCTU

29.04.2025

68

Pesepnsrii ypok. KBantoBas ¢usuka.
DneMeHThl aCTPOHOMUU U acTPOPHU3UKU

30.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68



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

YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA
» dusuka, 10 kinace/ Msikumes .., byxosues b.b., Corckuii H.H.; non penakuueit [apdentreBoit H.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
» dusuka, 11 knace/ Makumes I'.J1., Byxosues b.b., Yapyrun B.M.; noxg penakuueit [Tapdentoenoit H.A.

AKLII/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/IC»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bu6nmoreka [IOK
Poccuiickas aiekTpoHHas 1mKosia
O6pazoBarenpHas maThopma Yuu



