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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3nuke ©0a30BOro YpOBHS Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3pabOTaHa HA OCHOBE IMOJIOKEHUW U TpeOOBaHMI K pe3yjbTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHOW mporpammbl, mnpexacraBieHHbx B PI'OC
COO, a Takxe c yuérom denepanbHON pabouel MporpaMMbl BOCIUTAHUS U
KOHLEMUMU TpenojaBanus ydeOHoro mnpenmera «Dusuka» B 00pa3oBaTeIbHBIX
opranuzauusax Poccuiickoil @enepannu, pealu3yomuXx OCHOBHbIE 00pa30BaTEIbHbIE
IPOrpaMMBl.

CopepxaHue mnporpaMMbl 1O (HU3MKE HamNpaBlIeHO Ha (QOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOyuatomuxcsi 10—11 kiaccoB mpu o0yueHuu
ux (pusmke Ha 0A30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO IMOAXOAA.
[Iporpamma no ¢usuke coorBerctByeT TpedoBanusiMm OI'OC COO k miaHupyeMbIM
JMYHOCTHBIM, MPEIMETHBIM M METAaNpeAMETHBIM pe3yJbTaTaM OOy4eHHs, a TaKxkKe
YUHUTBIBAET HEOOXOAMMOCTbh pEaJu3alMK MEXKIPEIMETHBIX CBs3eld (QU3MKH C
€CTECTBEHHO-Hay4YHbIMU y4eOHBIMHU TIpeameTamMu. B Hell ompenenstoTcsi OCHOBHbIE
e U3ydeHus (PU3MKM Ha YPOBHE CpPEAHEro oO0IIero oOopa3oBaHusl, IMJIAHUPYEMbIE
pe3ynbTaThl OCBOCHUS Kypca (PU3UKU: JTUUYHOCTHBIE, METAIIPEIMETHBIC, MIPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3uKe BKIIOYAET:

e IUIAHHUPYEMBbIE Pe3yJbTaThl OCBOCHMs Kypca (pU3MKU Ha 0a30BOM YpOBHE, B

TOM YHKCJIE PEIMETHBIE PE3yAbTAThI M0 roJjaM 00yUYEHHUS;

e cojaepkaHue yuyebHoro npeamera «Pu3nka» Mo rogam o0ydeHHs..

du3rka Kak Hayka 0 HauOoJiee 00X 3aKOHaX MPUPOJIbI, BRICTYIAs B KAUECTBE
y4eOHOro MnpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBI BKJIAJ B CUCTEMY 3HaHUU 00
okpyxatomeM wmupe. IlIkompHBI Kypc GU3HKH — CHCTEMOOOPA3yIOMIMM st
€CTECTBEHHO-HAYYHBIX y4E€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI JeXKAT
B OCHOBE TPOIIECCOB W SIBICHHM, W3y4aeMbIX XHUMHEH, OWojoruen, (u3mdeckon
reorpadueit 1 actpoHomueit. Mcnonb3oBaHue U aKTUBHOE MTPUMEHEHUE (PU3UUECKUX
3HAHUM OMNpeAeNseT XapakTep W pa3BUTUE PAa3HOOOpa3HBIX TEXHOJIOIMH B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOCHMS KOCMOCA, IIOJIyYEHHUS HOBBIX MaTE€pHAJIOB C
3aJlaHHBIMU CBOMCTBaMM M JApyrux. M3ydyenue (u3vKd BHOCUT OCHOBHOWM BKJIAJ B
dbopMupoBaHHE  €CTECTBEHHO-HAyYHOM  KapTHMHbI MHUpa  OOydYalomuxcs, B
dbopMHpOBaHHME YMEHHM MPUMEHSATh HAYYHBIH METOJ MO3HAHUS TPHU BBHITOJIHEHUU
MU y4E€OHBIX UCCIIEA0BAHUIA.

B ocHOBYy Kkypca ¢husuku A1 ypOBHSI CPEAHETO 0011Iero 00pa3oBaHus MOJIO0KEH
PSI UIEeH, KOTOPbIE MOKHO PacCMAaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEHW Kype SIBISIETCS JIOTMYECKH
3aBEpPIIEHHBIM, OH COJAEPXKUT MaTepHall U3 BCEX pa3/ienoB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOMN (PU3HKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepual Kypca (QU3UKH
o0beAMHEH BOKpYr ¢u3nueckux Teopud. Benymmm B Kypce  siBIsieTcs
dbopMupoBaHrEe MPEACTABICHUNH O CTPYKTYpPHBIX YPOBHSAX MAaTE€pHUH, BEUIECTBE U
noJe.



Hoes eymanumapuzayuu. EE peanmuzanus npeanojiaraeT MCIOJIb30BAHUE
T'YMaHUTAPHOTO TIOTEHIMANa (U3UYECKOM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
(GU3HKYU ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3nku npenonaraeT 3HakOMCTBO €
ITUPOKAM KPYrOM TEXHUYECKUX M TEXHOJIOTHYCCKUX TMPHIOKEHUN H3ydEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonoeuzayuu  peausyercss TMOCPEACTBOM  BBEIEHHUS  BJIEMEHTOB
COJZIEpKaHUS, MOCBSIIEHHBIX YKOJOTHYECKUM MpPOoOieMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHbl C PA3BUTHUEM TEXHUKM MU TEXHOJOTWH, a Takke OOCYXKIEHUs NpodiemM
PAlMOHAIBHOT'O MPUPOONOIB30BAHMS M SKOJIOTUYECKON O€30MacHOCTH.

CrepXHEBBIMH 3JEMEHTaMH Kypca (PU3MKM HAa YpOBHE CpEIHEro OOILIEero
oOpa3oBaHus sBJSOTCS Guznueckue Teopuu ((HopMupoBaHHE NPENCTABICHUNA O
CTPYKType MOCTpOCHHS (U3MUYECKON TEOpuH, poiu (yHIaMEHTAIbHBIX 3aKOHOB W
MIPUHITUTIOB B COBPEMEHHBIX MPECTABICHUAX O MPUPOJE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, 7Sl ONMCAHUS €CTECTBEHHO-HAYYHBIX SBIICHUH U MPOIIECCOB).

CucTeMHO-AEITENbHOCTHBIN MOAX0A B Kypce (U3MKH pealn3yercss Mpexe
BCEro 3a CYET OpraHu3alliyi SKCIEPUMEHTAILHON JeATebHOCTH oOyuaromuxcs. Jis
0a30BOro ypoBHsI Kypca (PU3MKHM — 3TO HCIOJB30BAHUE CUCTEMbI (DPOHTATHHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB M J1a0OpaTOpPHBIX padOT, KOTOpbIE B MPOrpaMMe
no ¢u3uke OObEIUHEHBI B OOIIMH CIHUCOK YYCHUYECKUX MPAKTUYECKUX padoT.
Breienenne B ykazaHHOM TMepedHE J1a0OpaTOPHBIX pPAaOOT, MPOBOAUMBIX IS
KOHTPOJISL M OLIEHKH, OCYIIECTBIIAETCS YYaCTHHUKAMHU OOpa30BaTeNIbHOIO Ipoliecca
UCXO/Is U3 OCOOEHHOCTEN TUIAHUPOBAHUA M OCHAIlleHHs KaOuHeTa pusuku. [Ipu sTom
o0ecrieunBaeTcs OBJAJEHUE OOYUYaIOIUMUCS YMEHUSMU IPOBOAUTH KOCBEHHbIE
U3MEpEHHsI, HWCCIIEOBAaHMs 3aBUCHUMOCTEH (PU3NYECKUX BEIHYMH M IOCTaHOBKY
OIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yaensieTcsl peleHUI0 Pacu€THBIX U KaueCTBEHHBIX 3aJ1ad.
[Tpu 3TOM 11 pacdyETHBIX 33434 MPHOPUTETOM SIBJISIOTCS 3a/1a4Ml C SIBHO 3aJaHHOU
bu3MUeCKO  MOJIENIbIO, TIO3BOJISIIOIIME TMPUMEHSITh HM3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOr0 pa3jienia Kypca, TaK W WHTETPUPYS 3HAHUA U3
pa3HbIX pa3fenoB. /[ KaueCTBEHHBIX 3a/lad MPUOPUTETOM SIBISIOTCS 3alaHUs Ha
O00BSICHEHUE MPOTEKAHUS (PU3NYECKUX SIBJICHUM M TIPOILIECCOB B OKPYKAIOIIEH KU3HH,
TpeOytonue  BblOOpa  (U3MYECKOM  MOAENM  JUIsl  CUTyalluM  MPaKTHUKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBuun ¢ TpeboBanusmu @I'OC COO k MaTepHaibHO-TEXHUYECKOMY
o0ecriedeHnI0 y4eOHOTro mporecca 0a30BBIA ypOBEHb Kypca (PU3WKM Ha ypOBHE
cpenHero obOmiero o0pa3oBaHMs JOJKEH HU3Yy4yaThCs B YCIOBHUSIX MPEIMETHOIO
kaOuHeTa (U3UMKA WIM B YCIOBUSX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO Iukia. B kaOuHere GU3NKK JOMKHO OBITH HEOOXOIUMOE
nabopaTopHoe 000pyIOBaHUE JUISI BHIMIOJHEHUS YKa3aHHBIX B MPOrpaMme 1Mo Qpu3uke
YUEHUYECKUX MPAKTUUECKUX PadOT U AEMOHCTPALlMOHHOE 000pYI0BaHUE.



JleMoHCTpanmoHHoe  oOopynoBaHue (QOpPMUPYETCSI B COOTBETCTBHHM  C
OPUHIIMIIIOM  MHUHUMAJIBHOHW  JIOCTATOYHOCTH W OOECMEYMBAET  TOCTAHOBKY
MEPEUUCTICHHBIX B TporpaMMme Mo (U3MKe KIHOYEBBIX JIEMOHCTpAUil s
WCCJICMIOBAHUS  W3Y4YaeMbIX  SIBJICHUH W TIPOIECCOB, OMIMUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHEHHI.

JlaGopatopHoe oOoOpynoBaHME JJIsI YUYCHHMUECKUX MPAKTHUUYECKUX padboT
dbopmupyeTcs B BHAE TEMATHYECKUX KOMILUIEKTOB W OOECMEYMBACTCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOyyaromuxcsi. TeMaruueckue KOMILIEKThI
71a00paTOpHOTO OOOPYIOBAaHMS JIOJDKHBI OBITH IMOCTPOCHBI HA KOMILIEKCHOM
WCIOJIb30BAaHUU AHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTEIBHBIX CUCTEM B BUJIC IIU(POBBIX J1a0OpaTOPHUH.

OCHOBHBIMHY HENISIMH U3y4YeHUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

o (opmupoBaHue wuHTEpeca M CTPEMIICHHS OOYYaIOIIUXCS K HAyYHOMY
W3YYCHHUIO TPUPOIBI, PAa3BUTHE WX HWHTCIUICKTYATbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJC MO3HAHUS U (HOPMHPOBAHUE
UCCJIEIOBATEIHCKOT'0 OTHOIIEHUS K OKPY>KAIOIITIM SIBJICHUSIM;

e (opmupoBaHHEe HAyYHOTO MUPOBO33PEHHUS KaK pe3yJbTaTa U3y4yeHUs OCHOB
CTPOSHUS MaTepuu M PyHIaAMECHTAIBHBIX 3aKOHOB (DH3HKH;

e (opMHpOBaHNE YMEHUMA OOBSCHSTH SBJICHHUS C UCTIOJIb30BaHUEM (DU3UUSCKUX
3HAHHWH ¥ HAYYHBIX JI0KA3aTEIbCTB;

o (opmupoBaHme TpencTaBICHUA O poiu GU3UKKA [JIs Pa3BUTUA APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHnne 3THX TIieNield 00ecreunBaeTCs PEIICHHEeM CIASAYIOMMUX 3a1ad B

mpoliecce n3ydeHus: Kypca GU3NKy Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHuUs:

e MPUOOpPETEHUE CUCTEMBI 3HaHUI 00 OOIIMX (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSIX, BKIIOYAs MEXaHWKY, MOJICKYJISIpHYIO  (PHU3UKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3MKY U 3IEMEHTHI aCTPOPU3UKH;

e (opmMupoBaHHEC YMEHHI TPUMEHATH TEOPETUUECKUE 3HAHMS I OOBSICHEHUS
bu3nUecKuX SIBJICHUI B MPUPOJIC U JJIS PUHATHS MPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM YKU3HU;

e OCBOCHHE CIOCOOOB pEIIECHUsS PA3TUYHBIX 33a/lad ¢ SBHO 3aJaHHOU
dbusznueckoii  MONENBI0, 3ajad, TOJAPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3nanue GU3NIECKOW MOJICIIH, aIeKBATHON YCIIOBUSM 3aa4H;

e TMOHMMaHWE (U3NYECKHUX OCHOB U TMPHUHIUIOB JCHUCTBUS TEXHUYECKHUX
YCTPONCTB M TEXHOJOTWYECKHUX MPOIIECCOB, WX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJQJCHHE METOJAaMU CaMOCTOSTENbHOIO IUIAHUPOBAHUS UM TMPOBEICHUS
(GU3HYECKNX SKCIEPUMEHTOB, aHalW3a M WHTEpIpEeTaruu WHOOpMAaIIH,
OTIpeIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTaTa;

e CO3JaHUEC YCJIOBHM IS pPa3BUTHS YMEHHHA MPOCKTHO-HUCCIEAOBATEIbCKOM,
TBOPYECKOM JAEATEIBHOCTH.



Ha wusyuenue ¢usuxku (06a30BbIi YpOBEHb) Ha YpPOBHE CPEIHErO OOIIEro
oOpa3oBanus orBogutcs 136 gacoB: B 10 kiacce — 68 wacos (2 daca B Henenmo), B 11
KJ1acce — 68 JyacoB (2 yaca B HEJENIO).

[Ipennaraemblii B mnporpaMme 10 (U3HKE MEpEeYeHb JIA0OpaTOPHBIX U
MPAKTUYECKUX pabOT SABIAETCA PEKOMEHJOBAHHBIM, YUYWUTEIh JIeTaeT BBIOOP
MIPOBEICHUS JITA0OPATOPHBIX pabOT M ONBITOB C YYETOM HWHIAWUBUIAYaJTbHBIX
0COOEHHOCTEH 00yJarOIUXCSl.



COAEPKAHUE OBYYEHUASA
10 KIIACC
Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUA

®usnka — HayKa o npupoae. HaydHnbsle METOIBI MO3HAHUS OKPYKAOLIErO0 MUPA.
Ponp 3kcnepumeHTa M TEOPUM B NPOLECCE IO3HAHUSA INPUPOIABI. DKCIEPUMEHT B
¢busuke.

MopaenupoBanue (QU3NYECKUX SIBICHUH W TMpoleccoB. HaydHple THMOTE3BI.
®dusnueckre 3aKOHbl U TEOpUU. ['paHUIBl MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB.
ITpuHIMIT COOTBETCTBUA.

Ponb 1 MmecTo huszuku B opMUPOBAaHUN COBPEMEHHOW HAYYHOU KapTUHBI MUPA,
B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AmnanoroBble U HU(POBBIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABWKeHHE. OTHOCUTEIBHOCTh MEXAHHUYECKOTO JIBHOKEHUSI.
Cucrema orcuéra. TpaekTopus.

[lepemerienrie, CcKOpoCTh (CpeiHsii CKOPOCTh, MI'HOBEHHAsi CKOPOCTb) U
YCKOPEHUE MAaTepUAIbHOM TOYKH, MX MPOEKIIMU HA OCH CHUCTEMBl KOOpPIHMHAT.
CroxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE TMpsIMOJIMHEWHOE MABWkeHue. ['paduxu
3aBUCHUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPEHHs, NyTH U MepeMElICHHUS
MaTepuajbHONW TOYKU OT BPEMEHH.

CBoOogHoe najzeHue. Y CKOpeHHe CBOOOTHOTO TTaJICHHMS.

KpuBonuuennoe nsuxenue. JIBrUkeHnEe MaTEpUaIbHON TOUKHU 110 OKPYKHOCTH C
IIOCTOSIHHOM II0 MOJYJII0 CKOPOCTBIO. YTIIOBAasl CKOPOCTb, JIMHEWHAss CKOPOCTb.
ITepuon u yactora obpamenus. L{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHudyeckre YCTPONCTBA M  MPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBIKEHHUE CHAPSAO0B, LICMTHbIE U PEMEHHBIE TIepeaadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETa, WITIOCTPALMS KUHEMAaTHUUYECKUX XapaKTePUCTUK
JBUKCHHUSL.

[IpeobpazoBaHue NBMKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne nBwkeHus Tena, OpOIIEHHOrO TMOJ YIioM K TOPU3OHTY U
TOPU30HTAIBHO.

N3Mmepenne yckopeHust CBOOOIHOTO MMaICHUS.

HamnpagyieHue CkopocTu pu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomawl

N3ydyeHne HEpaBHOMEPHOTO ABMXKEHHS C I1I€JIbIO OIPEACICHUSI MIHOBEHHOM
CKOPOCTH.



HccnenoBaHne COOTHOMIEHHUS MEXAY MYTSIMH, MPONUICHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIE  PaBHbIE MPOMEXYTKHM BPEMEHM MPU PAaBHOYCKOPEHHOM
IBUKEHUH C HAYAJIbHOW CKOPOCThIO, PABHOW HYIIIO.

N3yueHne nBUKEHUS IapUKa B BI3KOU JKUIKOCTH.

N3ydyenune nBmkeHus Tena, OpOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. lunamuxa

[TpuHIMI OTHOCHUTEIILHOCTH [ ammies. IlepBeiii  3axkon  HeroToHAa.
NuepumnanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunnun cynepnio3unuu cuil. Bropoit 3akon HerotoHa jjist
MaTepUaIbHOW TOUKHU. Tpernid 3akoH Hbpr0TOHA 1JIs1 MaTepUaAIbHBIX TOUYEK.

3aKkoH BceMupHoOro tsarorenus. Cuia tsxectu. [lepBas kocMudeckas CKOPOCTb.

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

Tpenue. Bunbr Tpenus (mokosi, ckoyibkeHus, kadenus). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHUs CKOJIbKEHUs M cuia TpeHus mnokos. Kosdduuuent tpenwus.
Cuiia conpoTHUBIIEHUS MPU JIBUOKEHUU TEJa B )KUJKOCTH WIIH Tas3e.

[TocTynaTensHOE U BpamaTeabHOE JBIKEHHE a0COMIOTHO TBEPIOTO Tea.

MOMEHT Ccuibl OTHOCHUTEIBHO Ocu BpamieHus. [liedo cunbl. YcnoBus
paBHOBECHS TBEPIOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE TMPUMEHEHHWE: MOIIIUIHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEPUUM.

CpaBHeHUE Macc B3aMMOJICICTBYIOIIMX TEI.

Bropoi 3axkon HeroToHna.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT e OpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MTaJICHHUH.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomwi

N3ydyenune nBmkeHus OpycKa 1o HaKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
PE3UHOBOM 00pasiie, OT ux AehopMalluu.

HccnenoBanne ycioBui paBHOBECUS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKoHnvl COXpaHeHUA 8 MEXAHUKE

NmMmnynsc MarepuanbHOW TOUKM (Tela), CUCTEMbl MaTEpPUATBHBIX TOYEK.
NmMmnyneec cwibl U U3MEHEHUWE HMIYJIbca Tena. 3aKOH COXPAHEHUsS HMITYJIbCa.
PeakTuBHOE IBMKEHUE.

PaGota cuiibl. MOIITHOCTD CHUJTBI.

Kunernueckass »sHeprusi maTepuaibHOW TOouku. Teopema 00 UW3MEHEHUU
KUHETUYECKOU YHEPTUM.



[TorenunanbHas 3Heprus. [loTeHnmManpHas sHEPTrUst yrnpyro aehopMUpOBaHHON
npyxuHbl. [loTeHIManbHas SHEPrus Teaa BOJIU3U MOBEPXHOCTU 3EMIIH.

[ToTeHnnanbHbIe U HETTOTEHIIMANIbHBIE CUIbI. CBSI3b pabOThl HEMTOTEHIIMAIBHBIX
CWJ C H3MEHEHUEM MEXAaHMYECKOW 3JHEPrHuU CHUCTEMBbI TEl. 3aKOH COXPaHCHUS
MEXaHUYECKON SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: BOJIOMET, KOIIED,
NPY>XUHHBIM MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBMKECHUE.

[Tepexon MOTEHIMAIBHON YHEPTUHA B KHHETHYECKYIO B 00OpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamophuvie pabomawi

N3yuenne aOCOMIOTHO HEYNPYroro yjaapa ¢ TNOMOIIbIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CUJIBI C MU3MEHEHHEM MEXaHWYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSIKECHUS PE3UHOBOIO XKT'yTa.

Paznen 3. Mosieky/isspHast GU3MKa U TEPMOAMHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUM U HX OIBITHOE
obocHoBanue. bpoyHoBckoe paBuxkenue. [uddys3usa. Xapaktep ABWKEHHS U
B3aMMOJICMCTBUS YaCTHUL BellecTBa. Moenn CTpOEHHUsI Ta30B, )KUJIKOCTEN U TBEPABIX
Tel U 0O0BSACHEHHE CBOMCTB BEUIECTBA Ha OCHOBE 3TUX Mojenel. Macca u pasmepsl
moutekyJs. KonnuectBo Bemectsa. [locrosanas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana temmeparyp
Llenabcus.

Mognenps uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOpUM HUJeANbHOrO ra3za. AOCONMIOTHas TeMIepaTypa Kak Mepa CpeaHeu
KMHETUYECKOW HDHEPIMM TEIUIOBOrO IBMKEeHMs dactun rasa. lllkama temmepatyp
KensBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knamneiipona. 3akoH
HansroHa. M30npomeccsl B UAEANBHOM Ia3e ¢ MOCTOSHHBIM KOJIUYECTBOM BEILECTBA.
['padmueckoe nmpeacTaBiIeHUE H30IPOLECCOB: U30TEPMa, U30X0pa, 300apa.

TexHu4yeckne YCTPOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapoMerp.

Jlemoncmpayuu

OnpIThl, OKa3bIBAIOIIME JAMCKPETHOE CTPOEHUE BellecTBa, (oTorpaguu
MOJIEKYJI OPraHUYECKUX COCIMHEHUMN.

OmnpiThl 110 U PY3UH KUIKOCTEH U ra3oB.

Mopenb OpOyHOBCKOT'O JABUKEHUS.

Moguens onbita LlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILLIECTBOBAaHHE MEKMOJIEKYJIIPHOTO
B3aMMOJICCTBHUSL.

Mopenb, WILTIOCTPUPYIOLIAs IPUPOLY JABIEHUS ra3a HA CTEHKH COCyAa.



OnpIThl, WUIIOCTPUPYIONIME ypPaBHEHUE COCTOSHUA  HJI€AJBbHOIO  rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

OmnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HW3MEpPEHUN
00bEMa KOMHATBI, JaBJICHUS U TeMIIepaTyphl BO3lyXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMU COCTOSHUSL Pa3peskeHHOIO
rasa.

Tema 2. OcHogvl mepmooOuHaMuKu

TepMmoauHamuyeckas cuctemMa. BHYTpeHHss »HEprus TepMOAUHAMUYECKON
CUCTEMbI U crocoObl e€ n3meHeHus. KoiauuecTBo TeroTel U pabora. BHyTpeHHss
AHEpPrus OJTHOATOMHOTO U7eanbHOro rasa. Bunibt TeIUIoNepeaayun:
TEIUIONPOBOJAHOCTh, KOHBEKIUS, W3JydyeHUE. YJelbHas TEIUIOEMKOCTh BEIIECTBA.
Konn4uecTBo TEIoThl IpH TEIIoNepeaaye.

[lonstue 00 anmabatHoM mnpouecce. IlepBbli 3aKOH TEPMOIUHAMUKH.
[IpumeHeHrne mepBOro 3akoHa TEPMOAMHAMHMKM K H3ompoleccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Btopoii 3axon TepMoauHamMuky. HeoOpaTuMoCTh Mpo1IeCCOB B IPUPOJIE.

Tennossle MamuHbl. [IpyHIKIIBL AelicTBUS TEIUIOBBIX MaluH. [IpeobpazoBanus
SHEPruM B TEIUIOBbIX MamMHaX. KoadduimeHnt none3Horo AeWCTBUS TEMIOBOU
mamuHbl. [{ukn KapHo u ero xkodguimeHT mojae3Horo AeHCTBUS. DKOJIOTHYECKUE
pOOJIEMbI TETII0IHEPTETUKH.

TexHnueckne ycTpoWcTBa M NPAKTUYECKOE IPUMEHEHHE: JIBUTaTelb
BHYTPEHHETO CrOpaHusi, ObITOBOI XOJIOAWIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEW HHEpruu Teja IMpPU COBEPILIEHUU paboOThl: BBLUIET
npoOKH W3 OYTBUIKM MOJ JAEWCTBHUEM CXKAaTOrO BO3AyXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTpALU).

V3MmeHeHne BHYTpEHHEN SHEpruu (TeMiiepaTypsl) Tea Ipu Terionepeaaye.

OnpbIT N0 aaAabaTHOMY PAaCUIMPEHHIO BO31yXa (OMBIT C BO3YLIHBIM OTHUBOM ).

Mopaenu napoBoil TypOMHBI, JBUraTeisi BHYTPEHHETO CrOpaHus, PeakTUBHOIO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

W3mepenne yaelnbHON TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmonanusn éeuyecmea. Pazoevie nepexoovt

[TapooOpa3oBanne u kKonaeHcauus. Vcnapenue u kuneHue. AOCONIOTHas U
OTHOCUTENbHAsl BIAXHOCTh BO3Ayxa. HacelmeHHbli mnap. VYaenbHas Teruora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATypPhl KUTIEHUS OT 1aBJICHHS.

Teépnoe teno. Kpucrammueckue nu amopdubsie Tena. AHU3OTPOIUS CBOWCTB
kpuctamuioB. Kunkue xkpuctamibl. CoBpemeHHble Marepuanbl. l[lnaBienue u
KpUCTAJUIM3aLMs. Y JenbHas TerioTa miasiaeHus. CyonuManus.

YpaBHEeHHE TEIIOBOrO OanaHca.



TexHuueckre yCTpONCTBA M TPAKTHYCCKOE TPUMEHEHHE: THUTPOMETP U
MICUXPOMETP, KaJOPUMETpP, TEXHOJIOTMH TOTYyYCHHs] COBPEMEHHBIX MaTEPHAJIOB, B
TOM YHCJI€ HAHOMATEPUaIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenue npy moOHMKEHHOM JIaBJICHUH.

CriocoObI M3MEpEHUs BIAXKHOCTH.

Halntonenune HarpeBaHus U MJIaBJIeHUs] KPUCTAUIMYECKOT'O BEIIECTBA.

JleMoHCTpanys KpUCTaJuIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3mMepeHne OTHOCUTEILHON BIQKHOCTH BO3/TyXa.

Paznen 4. dinekTpoguHaMuKa

Tema 1. Inekmpocmamuka

OnekTpuzanus Tell. DNeKTpUUIecKuil 3aps. JlBa BUlla SIEKTPUUECKUX 3aPAJIOB.
[IpoBOAHUKH, TUDIIEKTPUKUA U MOJYIIPOBOJAHUKH. 3aKOH COXPAHEHHUS DIIEKTPUUECKOTO
3apsiaa.

B3aunmopeiictBue 3apsnoB. 3akoH Kynona. TodeuHbBIN 3JIEKTPUYECKHUM 3apsi.
Onexktpuueckoe mnoje. Hampsoxk€HHOCTh  anekTpuyeckoro  mois.  IIpuHnwmn
CYIEPIIO3ULIAN JJIEKTPUUECKUX TMOJIeH. JIMHUKM HanpsyKEHHOCTU BJIEKTPUYECKOTO
TOJISL.

Pabora cun snekrpocrarnueckoro mnoss. [lorennuan. Pa3HOCTh MOTEHIIUATIOB.
IIpOBOIHUKM M AUDIEKTPUKA B JJIEKTPOCTATUYECKOM Itone. Jlusnekrpuueckas
MPOHUIIAEMOCTb.

OnektpoéMkocTh. KonmeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOopa.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

TexHudyecknue yCcTpOHMCTBA W INPAKTUYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHUE DBJIEKTPOnprOOpOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN anliapar, CTPYUHbIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ MPUHLIMII IEUCTBUS JIEKTPOMETPA.

B3aumopelicTBrue Ha3NEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE T0JIE 3aPSKEHHBIX TEll.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTuyeckas 3ammra.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTB 3JEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOPA OT IUIOLIAAN IIJIACTHH,
PacCTOSIHUSA MEXAY HUMH U JUBJICKTPUYECKON ITPOHULIAEMOCTH.

DHeprus 3apsiKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, rabopamophvle pabomwi

N3Mepenne 31eKTpOEMKOCTH KOHAEHCATOPa.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

ONEKTPUUECKUA TOK. YCIOBUS CYHIECTBOBAHUSA DJIJIEKTPUUYECKOTO  TOKA.
Uctounnku Toka. Cuna toka. [I0CTOSHHBIN TOK.



Hanpsixenue. 3akon Oma 71 yyacTKa LEnu.

DIEKTPUUECKOE COMPOTUBJICHUE. Y AEIbHOE COMNPOTUBIICHUE BEIECTBA.
[TocnengoBaTenbHOE, NapaJLIEIbHOE, CMEIIAHHOE COEIUHEHUE IPOBOIHUKOB.

Pabora  snextpuueckoro Toka. 3akoH Jlkxoyns—Jlenma.  MomHocTh
AIEKTPUYECKOr0 TOKA.

ONEKTPOJBIKYIAs CWJa U BHYTPEHHEE CONPOTHUBJIICHHWE HWCTOYHUKA TOKA.
3akoH Oma 1)1 MOHOM (3aMKHYTOI) 3JIeKTpuyeckol nenu. KopoTkoe 3amMbIKaHHe.

DIEeKTpOHHAs IIPOBOJIMMOCTh TBEPBIX METaJJIOB. 3aBUCUMOCTD
COMNPOTUBJICHUSI METAJJIOB OT TemMIepaTypbl. CBEpXMIpPOBOIUMOCTb.

DNEeKTpUUECKU TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MTYYKOB.

[TonynpoBoHUKHY. CoOcTBeHHas u pUMeCHast MIPOBOJAUMOCTh
noJynpoBogHUKOB. CBoicTBa p—N-niepexosa. [lomynpoBogHUKOBEIE IPHOOPHI.

ONeKTpuuecKuidi TOK B pacTBOpaX U paciylaBaX  3JIEKTPOJIUTOB.
DNeKTPOIUTUYECKAS TUCCOUALUs. DIEKTPOIIN3.

DnekTpuuecKkuil TOK B razax. CaMocTOATENbHBI U HECAMOCTOSITENbHBIN pa3ps/l.
Momnnus. I1na3zma.

TexHuueckre YCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJIbTMETpP, PEOCTaT, MCTOYHUKH TOKA, JJEKTpPOHAarpeBaTelbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIM JTHOJ,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN TUOJ, TaTbBaHUKA.

Jlemoncmpayuu

N3Mepenure cuiibl TOKa U HaIPSKEHMUSL.

3aBUCUMOCTh CONPOTUBIICHUS UWJIUHAPUYECKUX MPOBOAHUKOB OT JIJIMHBI,
TJIOIA]IUA MOMEPEYHOro CEUCHUSI U MaTepuaa.

CwmenranHoe cCoeIMHEHUE TPOBOJIHUKOB.

[Ipsmoe wu3MepeHue dieKTpoABWKyIIed cuibl. KopoTkoe 3aMblkaHue
rajbBaHMYECKOT0 AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTb COMPOTUBIIEHUSI METAJIOB OT TEMITEPATYPBI.

[TpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBo pa3psaa u MpOBOAUMOCTb BO3/1yXa.

OIHOCTOPOHHSS TPOBOJAUMOCTH AUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHne cMenaHHOro COeIMHEHHS PE3UCTOPOB.

N3Mmepenre HSneKTpOABIKYIIEH CUJIBI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUSI.

Habmronenue snexkrpoinusa.

MexnpeaMeTHbIE CBSI3H

N3yyenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCyIecTBISETCS C
Y4ETOM COJCPKATENbHBIX MEXIPEIMETHBIX CBSI3€H € KypcamMu MaTEeMaTUKU,
Ouonoruu, XuMuu, reorpaduy U TEXHOJIOTUH.

Meorxcnpeomemnvie noHsamusi, CBSI3aHHBIE C W3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHHE, HAY4YHBIM (aKT, THUMOTe3a, (PU3NYEcKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICITUPOBAHKE, MOJIENb, U3MEPEHUE.



Mamemamuxa: peliecHUE CUCTEMbl YpPaBHCHHM, JTUHEHHas (QyHKIMS, mapadora,
runepOonia, Ux TpaQuKhd W CBOMCTBA, TPUTOHOMETpHUUECKHE (YHKIUUA: CHUHYC,
KOCHHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI
Y UX MPOCKIIMN HA OCH KOOPJWHAT, CIIO’)KCHHE BEKTOPOB.

buonocus: MexaHudeckoe ABWIKCHHE B JKMBOM mpupojne, nuddysus, ocmoc,
TEMJI000MEH XUBBIX OPraHWU3MOB (BHIBI TEIUIONEpEauH, TEILUIOBOE PaBHOBECHE),
AIEKTPUUECKUE SIBJICHUS B KUBOU TIPHUPOIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJICKYJ, MOJb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, XKUJIKOCTEU U Ta3oB,
AIEKTPUUIECKUE CBOMCTBA METAJLIOB, SJIEKTPOIUTHYECKAs JUCCOIMAIINSI, TaJlbBaHUKA.

l'eoepaghus: BMaXXHOCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozus.: npeodpa3oBaHUe ABKCHUH C UCIIOIb30BaHUEM MEXaHU3MOB, YUET
TPEHHUs B TEXHHUKE, MOIIUITHUKHN, WCTIOJb30BAaHUE 3aKOHA COXPAHCHHS MMITYJIbCa B
TEeXHUKE (pakera, BOAOMET W APYTHE), NBUTATEIh BHYTPEHHETO CrOpaHUs, MapoBas
TypOrHa, OBITOBOH  XOJOAWJIBHUK, KOHJMIIMOHEP, TEXHOJIOTHH  ITOJYYCHUS
COBPEMCHHBIX MaTEPHAJIOB, B TOM YHCJIC HAHOMATEPHAJIOB, U HAHOTECXHOJIOTHH,
AIEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHHUE DBJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN
MIPUHTEP, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajbBaHHKA.

11 KJIACC
Paznen 4. JiaekTpoauHaMHUKa

Tema 3. Macnummnoe none. IneKmpoMacHUMHAA UHOYKYUA

IToctossHHBIE MarHUTHI. B3anMo1eiicCTBME NMOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nosie. BekTop MarHUTHOM WHAYKUUU. [IpUHIMIT Cyneprno3uiuy MarHWTHBIX IOJIEH.
JlnHMr MarHuTHOM WHAYKIMUA. KapTuHa JWMHWUKA MArHUTHOM WHAYKUUU TIOJIS
MOCTOSIHHBIX MAarHUTOB.

MarnutHoe TIOJ€ TPOBOAHHMKA C TOKOM. KapTuHa JMHWUNA HWHAYKIUHA
MAarHUTHOT'O MOJISI JUIMHHOTO MPsIMOIO NPOBOAHMKA W 3aMKHYTOI'O KOJBLIEBOTO
IIPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT ODpcrena. B3aumonericTBre MpoBOJIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HaPABJICHUE.

Cuna JlopeHua, e€ MOayJib U HampaBJieHUE. J[BUKEHHUE 3apssKeHHOM YacTUIIbl B
OJTHOPOJHOM MarHUTHOM Tojie. PaGora cumnel JlopeHia.

SIBieHMe  JNEKTpOMarHWTHOM MHAYKIMHM. IlOTOK BEKTOpa  MAarHMUTHOU
MHIAYKIUU. OJEKTPOJIBHXKYIAs CHJIa MHAYKOWHA. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu Qapanest.

BuxpeBoe »siekTpuueckoe TmoJie. ODNEKTPOABMKYIIAs CHJIa MHAYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATEIBHO B OJHOPOJHOM MAarHUTHOM IOJIE.

IIpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHHWE  CAMOMHAYKUMU.  OJNEKTPOABWKYIIAsS  CUJa
CaMOMHAYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.



TexHuueckue yCTPOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: IOCTOSHHBIC
MAarHUThI, 3JIEKTPOMArHUTHI, JIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHIL,
WHJYKIMOHHAS T€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO My4YKa MArHUTHBIM TTOJIEM.

JIMHUM MHIYKIIMA MAarHATHOTO TTOJIS.

B3anmopelicTBue AByX NPOBOJTHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIOpeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBIIEHUE PIEKTPOMArHUTHOW UHIYKIIVH.

IIpaBuno Jlenua.

3aBUCUMOCTb S3JIEKTPOJABIKYIIEH CUJIbl MHIYKIUU OT CKOPOCTH W3MEHEHHUS
MAarHUTHOT'O MOTOKA.

SIBnenne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomwi

N3ydyeHne MarHuTHOrO MoJIsi KaTYIIKH C TOKOM.

HccnenoBanne 1ecTBUSA MOCTOSHHOIO MarHUTa HA PaMKY C TOKOM.

UccnenoBanune sSBICHUS SIEKTPOMAarHUTHON MHIYKIWH.

Paspneu S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbIE KONEOAHUA

Konebarensnas  cucrtema. CBoOomHbIE ~ MEXaHWYECKHEe  KojeOaHws.
['apmonunueckue konebanus. Ilepuon, dacrora, ammautyna u ¢asza KoieOaHMI.
[IpyxvHHBIN MaATHUK. MaremMaTU4ecKnid MAasiTHUK. YPAaBHEHUE TapMOHUYECKHX
kosnebanwmii. [IpeBparienne sHepruy Npyu rapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTyp. CBOOOJHBIE HJIEKTPOMArHUTHBIE KOJeOaHUs B
UJCAIbHOM KOJeOaTeNTbHOM KOHTYype. AHAJIOTUS MEXAYy MEXaHWYEeCKUMH U
ANIEKTPOMAarHUTHIMU ~ Kojiebanusimu. Dopmyna TomcoHa. 3akoH coXpaHeHUs
DHEPTUU B UICATHPHOM KOJICOATEIIBHOM KOHTYE.

[IpencraBnenne o 3aTyXawIIUX KojieOaHUsX. BBIHYXIEHHbIE MeXaHUYECKHE
KosjeOanus. Pezonanc. BeiHYK/I€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUS.

[lepemennsbiii  Tok. CHHycOWJANbHBIA TEPEMEHHBIA TOK. MOIIHOCTh
IIEPEMEHHOr0 TOKa. AMIUIMTYJJHO€ M JEWCTBYIOIEE 3HAYEHHE CWIBI TOKA U
HaIpPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepenaya W MOTPEOJICHHE DIIEKTPUUYECKON
SHEPIrUM. DKOJOTMUYECKUE PUCKU NPU MNPOU3BOACTBE 3JEKTpodHepruu. KymbTypa
MCIIO0JIb30BaHUs JIEKTPOIHEPTUU B TOBCETHEBHOM )KU3HH.

TexHuueckne YCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: JJIECKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTPOIepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KojaeOaTeNbHONH CHUCTEMBI (MIPYKUHHBIA WU
MaTeMaTUYECKUIl MasTHHK).

Habmronenue 3aTyxaromux KojaeOaHui.



UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Habmronenne pe3oHanca.

CB0OO/IHBIE 2IIEKTPOMArHUTHBIE KOJICOaHUsI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANpPsDKEHUS] OT BPEMEHHM) IS
AJIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3onanc mnpu mocnegoBaTeIbHOM  COEOUWHEHUWU  PpE3UCTOpa, KATYIIKU
MHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb JIMHUY 3JIEKTPOTEPEIAYH.

Yuenuueckuii sxcnepumenm, 1abopamophuie pabomwi

HccnenoBanne 3aBUCMMOCTH TIEpUOAa MallbIX KOJeOaHWM rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Tpy3a.

HccrnenoBanre nmepeMEeHHOr0 TOKA B 1€MW M3 MOCIEA0BATEIbHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U pE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbIE 60JIHbL

MexaHnueckue BOJHBI, ycloBus pacnpoctpanenus. lIlepuon. CkopocTh
pacrpocTpaHeHuss U JJuHAa BOJHBL llomepeduHble U  MPOAOJbHBIE BOJIHBI.
WNuTtepdepentus u nudpakius MeXaHUIeCKUX BOJTH.

3Byk. CkopocThb 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TemOp 3Byka.

ONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBHUS HM3JTYYEHHUS JJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauust BektopoB E, B, V B snexrpomarnutHoil BonHe. CBolcCTBa
AJICKTPOMArHUTHBIX BOJIH: OTpPa)X€HHWE, MpeIoMIICHUE, TNoysipu3anus, JAudpakius,
uaTepdepeHnus. CKopocTh 3JIEKTPOMArHUTHBIX BOJTH.

[IIkana >J€KTPOMAarHWTHBIX BOJH. lIpuMeHeHHE SIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHLIMTBI paguOCBs3U U TeNEBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CPEbI.

TexHudyeckre yCTpPOMCTBA W MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas [HWAarHOCTUKAa B TEXHUKE M MEIMIMHE, panap,
paauonpuEMHUK, TEIEBU30p, aHTeHHA, Teliepon, CBYU-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPaHEHUE NONEPEYHBIX U MPOOJIbHBIX BOJIH.

Konebmromeecs Te10 Kak ICTOYHUK 3BYKA.

HaGnronenune orpakeHus M MpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Habnronenune nnrepdepenunn u qudppakiini MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaOmronenue CBsS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW U
4acTOTON KoJeOaHMil.

HccnenoBanne CBOMCTB AJEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIIEHUE,
noJispu3anus, 1upakius, HHTepdepeHLus.

Tema 3. Onmuka

I'eomerpuueckas onruka. [IpAMonuHEHOe paclpoCTpaHEHUE CBETa B
oaHopoaHou cpene. JIyu ceera. TodedHbIld HCTOYHHK CBETA.



OtpaxkeHue cBera. 3akoHbl oTpaxeHus cBera. [locTpoeHue uzo0pakeHHl B
IJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPEJIOMIICHUSI CBeTa. AOCOMIOTHBIN TMOKa3aTelb
npenowiieHus. llomHoe BHyTpeHHee oTpaxenue. lIpenenbHbIi yroa mOJHOIO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceera. CinoxHbIi cocTaB 6enoro ceera. L[Ber.

Cobuparomne u pacceuBaromine auH3bl. ToHkas mH3a. DoKycHOE paccTosiHue
M ONTHYecKas cuja TOHKOM JuH3bl. [locTpoeHue m300pakeHHil B COOMpAIOIIUX U
paccenBaromux JuH3ax. opmyiia TOHKOM JIMH3BI. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON OTITUKH.

BonnoBas ontuka. Uatepdepeniusa cpera. KorepeHTHbIE UICTOUHUKH. Y CIIOBUS
HaOJI0/IEeHNs] MAaKCUMYMOB 1 MUHHUMYMOB B MHTEP(EPEHIMOHHON KapTUHE OT JBYX
CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa ceera. udpakunonHas pemeérka. Y ciioBue HaOMI0IeHNS TIaBHBIX
MakCHMyMOB TMpU TaJEHUM MOHOXPOMATHYECKOTO CBeTa Ha JAU(PaKIUOHHYIO
PELIETKY.

[Tonspuszanus ceera.

TexHudyeckrue yCTpOHMCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doroamnmnapaT, MPOEKIUOHHBIA anmapaT, MUKPOCKOII, TEJIECKOIl, BOJJOKOHHAsS ONTHKA,
IU(PpaKkIMOHHAs PelETKa, MOJISAPOUI.

Jlemoncmpayuu

[IpssMoIMHEHOE PacHpOCTpaHEHUE, OTPaKEHHE M IPEIOMIICHHE CBETA.
OnTuueckre npudopBHl.

ITonHoe BHyTpeHHEE OTpakeHue. Moienb cBETOBOAA.

HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Mopaenu MUKpPOCKOIIA, TEIECKOIA.

Habmonenue narepdepennnn cBera.

Habmronenne nudpakiuu ceera.

Habnronenue nucnepcuu cBera.

[TosyyeHue cekTpa ¢ MOMOIIBIO IPU3MBI.

[Tony4yenue cekTpa ¢ MOMOIIbIO AUPPAKINOHHON PEHIETKY.

Haburoienue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne nokasaresns NpeaoMIEHUs CTEKIIA.

UccnenoBanne cBOMCTB N300paKeHUH B JIMH3AX.

Habnronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeIIHAIBbHOI TEOPHUH OTHOCHTEIHLHOCTH
I'panuLbl TPUMEHMMOCTH KJIACCUYECKOM MexaHUKHU. IlocTynaTel cnenuaibHOu
TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJS CKOPOCTH CBE€Ta B BAaKyyME,
NPUHIMI OTHOCUTEIBHOCTH DWHINTEHHA.
OTHOCUTENBPHOCTh OAHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHM M COKpAallCHUE
JUTVHBI.
DHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHIIBI.



CBs3b MacChl C G)HGpI‘PIGﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUILBbI. 9Hepr1/151
IIOKO.

Paznen 7. KBanroBas ¢pusuka
Tema 1. Dnemenmuvt K6aHMOBOI ONMUKU
®oronbl. opmyna [lnanka cBs3u 3Hepruu PoToHa ¢ €ro 4acToTol. DHEpPrus u
UMITYJIbC (POTOHA.
OtkpeiTie u uccnenoBanue dorodddexra. Onbitel A. I'. CroneroBa. 3aKoHbI

dborodddekra. YpaBuenue OuHmuTeHa 11 pororddekxra. «KpacHas rpaHuIia
dhoTodddekra.

JlaBnenwue cBera. OneiTel I1. H. JIeOenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuueckne yCTpONCTBA H MPAKTUYECKOE TMPUMEHEHHE: (HOTOIIIEMEHT,
dboTogaTuuk, coaHeyHas 6arapesi, CBETOAUO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3ak0HOB BHEUIHEro (poToaddekra.

Cseronuo.

ConneuHas OaTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmwiTel Pesepdopma mo paccesHuio o -4acTHIIL.
[Inanerapuas moaens atoma. [loctynarsl bopa. M3nyuenue u nornomieHue GpOTOHOB
IIpU [IEPEXO0JI€ aTOMa C OJHOTO YPOBHS 3HEPruu Ha Apyroi. Buasl cnektpos. CriekTp
YPOBHEW 3HEPTUU aTOMa BOAOPO/IA.

BosnoBeie cBoiictBa wactull. Bonubel ne bpouna. KopnyckynmsapHo-BOIHOBOM
IyaJli3M.

CrnoHTaHHOE U BBIHYXJCHHOE U3JIyUYCHHUE.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHUE: CIIEKTPAJIbHBIN aHAJIN3
(ciekTpockort), a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnronenne nuHelyaThIX CIEKTPOB U3ITYUICHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

Habmronenne muHEHIaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEPUMEHTBI, JI0Ka3bIBAIOUIUE CIOXKHOCTh CTpoeHusl sanapa. OTKpbITHE
pamuoakTuBHOCTU. OnbITH Pe3epdopaa mo onpeneneHuio cocTaBa paaroaKTUBHOTO
m3nydenus. CBoiicTBa anbda-, OeTa-, raMMma-u3nydeHus. BivsHue painoakTHBHOCTH
Ha YKUBbIE OPraHU3MBI.

OTtkpeiTHE TIpOTOHa W HeWTpoHa. Hyknonnas monens siapa [eiizenOepra—
NBanenko. 3apsp sapa. MaccoBoe unciio siapa. M30Tomnsl.



Anba-pacniaa. DJEKTpPOHHBIN M  TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIydeHHE. 3aKOH PaJIn0aKTUBHOIO paclaja.

DOHeprus CBsA3M HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt Maccl sapa.

Snepnsble peakunu. /lenenue u cuHTE3 AIEP.

Anepupiii  peaktop. TepMosiepHbiii cuHTe3. IIpoOiieMbl W MEPCHIECKTHUBBI
AIEPHON DHEPTETUKH. DKOJIOTHUECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.

DOnemeHTapHble YacTULbL. OTKPBITHE TO3UTPOHA.

Mertozb! HaOJIIOIEHUS U PErUCTPALMK 3JIEMEHTAPHBIX YACTHLL.

@dyHIaMeHTaIbHble B3auMOAEHCTBUA. EMUHCTBO pU3nyecKOi KapTUHBI MUpA.

TexHudyeckre yCTpOMCTBAa M IPAKTUYECKOE NPHUMEHEHHE: JO3UMETp, Kamepa
Bunbcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTuMK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi

HccnenoBanne TpeKoOB 4acTHIL (110 TOTOBBIM (oTorpadusim).

Pa3zpnes 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH

Otanbl pa3BUTHS acTpOHOMHH. [IpUKIIaHOE M MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3B&3gHoro Heba. Co3Be3aus, spKue 3BE3NBI, IUIAHETH, UX BHIAMOC
IBUKECHHE.

Conneunas cucrema.

Comnune. ConHeyHas akTUBHOCTb. Mctounuk sHeprun CosHia v 3BE31. 3BE3 MBI,
X OCHOBHBIC XapaKTEPUCTUKHU. JlnarpamMma «CHEKTPAIbHBINA KJIACC — CBETUMOCTbBY.
3BE3/1bI TJIABHOM MOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY ISt
3BE3]l TJIABHOW MOCIIEIOBATENIBHOCTH. BHYyTpeHHee cTpoenue 3BE3n. COBpEMEHHBIE
MPEJCTABICHNUSI O MPOUCXOXKJIECHUU U ABoMouMH ConHIA W 3BE3M. ODTalbl KU3HU
3BE3N.

Mineunbiii Ilyte — nHama [amaktuka. [lonoxkenme u aBwxkenue ConHIa B
lNamaktrke. Tunel ranakTuk. PaguoramakTuku m KBasapsl. UEpHBIE IBIPHI B sAIpax
raJaKTHK.

Bcenennas. Pacmiupenue Bceenennoil. 3akon Xa006sia. Pa3beranue rainakTuk.
Teopus bonbioro B3peiBa. PenukToBoe n3nydeHue.

MaciraOHas ctpykrypa Beenennoit. MerarainakTuka.

Hepeménnblie npobieMbl aCTPOHOMUMU.

Yuenuuecxue nabnrooenus

HaOnronenusi HEBOOPYKEHHBIM TJIA30M C MCIHOJb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN 71 ONPEACIICHUS TOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s1 CEBEPHOro MOTyIIapus U SIPKUE 3BE3IBI.

Hab6nronenus B Teneckon Jlynsl, mianer, Maeunoro [lyru.

O0o01maoiiee NOBTOPEHUE

Ponb ¢puzuku u acTpOHOMHUM B SKOHOMUYECKOM, TEXHOJIOTMYECKOM, COIUAIbHOM
U 3THYECKOU cepax JesTENbHOCTH YEIOBEKa, POJIb U MECTO (DM3UKU U aCTPOHOMUH
B COBPEMEHHOI HAy4YHOUW KapTUHE MUPa, pOib (GU3NIECKON Teopruu B (HOPMUPOBAHUU



MpeACTaBICHUM 0 PU3NUECKON KapTHHE MUpa, MECTO (PU3NYECKON KapTUHBI MHUpa B
00IIIeM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUA O IPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenne kypca ¢uzuku 0a3oBoro ypoBHs B 11 kmacce ocCyuliecTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXKIIPEIMETHBIX CBA3C€M C KypcaMu MATEMATHKH,
OHOJ0rUHU, XUMHH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nousamusi, CBS3aHHbIE C HM3YYEHHEM METOJOB HAYyYHOIO
MO3HAHMS: SBJICHUE, HAy4YHbIM (akT, TUnore3a, (Quanueckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJIETUPOBaHUE, MOJIENb, U3MEPECHUE.

Mamemamuxa:  pelIEeHHE CUCTEMbl  yYPaBHEHUH, TPUTOHOMETPUYECKHUE
(yHKIIUU: CHUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPBI M WX IPOEKIHMM HA OCU KOOPJMHAT, CJIO0KEHHE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (PYHKIMM, TMPU3HAKU TIOJ00MS TPEYroIbHUKOB,
oTpeJieNIeHNe IUIOMaAu TUIOCKUX (GUryp u oobEma Ter.

buonocus: >nekTpudecKne SBJICHUS B OJKUBOM MNpHUpOAE, KoIeOaTCIbHBIC
JIBUKEHUS B JKUBOW MPUPOJE, ONTUYECKUE SIBIIEHUS B KUBOM NPUPOJIE, NECUCTBUE
paavanyy Ha >KUBBIE OPTaHU3MBbI.

Xumus: CTpOCHHUE AaTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAasT CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl 00pa30BaHUsI KPUCTAINIMUECKOUN PEIIETKHY, CTIEKTPAIbHBIN aHaIH3.

l'eoepaghus: MmarHUTHBIC MOTIOCA 3€MITH, 3aJIe)KU MarHUTHBIX Py, (OTOChEMKaA
3€MHOM MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSCCHUMN.

Texnonocua: JHWHWAM DIIEKTpONEpeNad, TEHEpaTop IMEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATENb, WHAYKIMOHHAS TI€4Yb, pajap, paaUuONPUEMHUK, TEJICBU3O0D,
anteHHa, tenedoH, CBY-meub, NPOEKIMOHHBIM ammapar, BOJOKOHHAs ONTHKA,
conmHeYHas O6arapes.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [IPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJTHET'O OBHIEI'O OBPA3OBAHUSA

OcBoenue yueOHoro mnpenmera «®dusuka» Ha YpPOBHE CpeJHEro OOILIEro
oOpa3oBaHus (0a30BBII YpPOBEHb) JOHKHO OOECIEUUTH JTOCTHIKEHHE CIIEAYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIHTATOB.

JIMUHOCTHBIE PE3YJIbTATBI

JIndHOCTHBIE pE3yNbTaThl OCBOCHHUS yueOHOro mnpeamera «Du3nkay IOJKHBI
OTpakaTb TOTOBHOCTh U  CIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJICTBOBATHCA
chOpMUPOBAHHOW BHYTPEHHEH IO3UIMENH JHUYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAIlu{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHUN,  COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM IIEHHOCTSM POCCHUKCKOTO OOIIeCTBa, pACIIUPEHUE >KU3HEHHOTO
OMbITa U OINbITA JEATEIIBHOCTH B IMPOLECCE PEeaTu3alid OCHOBHBIX HaIlpaBJICHUI
BOCHUTATEIIBHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMHU OOYYAIOLIETOCs KaK aKTUBHOTO M
OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYEIOBEYECKMX  T'YMAHUCTUYECKUX U
JNEMOKPATUYECKUX IEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO [ESITEIbHOCTh B HHTEpEcax TIPaKJaHCKOTO
o0l11ecTBa, y4aCTBOBaTh B CAaMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aIl;

YMEHHE B3aWMO/JICUCTBOBATh C COLIMAIIbHBIMU UHCTUTYTaMU B COOTBETCTBHUM C
X QYHKIUSMU U HA3HAUYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPHOTHYECKOTO0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTh POCCUMUCKON IPAKIAHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MTOBE/ICHMUS,;

CIIOCOOHOCTh OIICHUBATh CUTYAllMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHUCJE B
NEeATETbHOCTH YUEHOTO;

OCO3HAHHUE JTUYHOTO BKJIAJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA,
pucymero (pu3nv4eckoi Hayke;

5) TpyA0BOr0 BOCIIMTAHUSI:

HMHTEpeC K pa3uyHbIM chepam mpodecCuoHaTbHON IEITEIbHOCTH, B TOM YUCTIEe
CBSA3aHHBIM C (U3MKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOP
Oynyuieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO M CaMOOOpPa30BaHUIO B 00JaCTH
(bU3HMKY HA TPOTSHKEHUN BCEH KU3HM;



6) 3K0JIOrHYeCKOT0 BOCITUTAHUSI:

c(OPMHUPOBAHHOCTh  DKOJOTUYECKOW KYJIbTYPhl, OCO3HAaHHUE TI00ATBLHOTO
XapakTepa SIKOJIOTHYECKUX MPoOIIeM;

IJJAHUPOBAHUE U OCYIIECTBIEHUE NECUCTBUU B OKPYXAIOWIECH Cpelle HA OCHOBE
3HAHUS LEJIEH YCTOWUYUBOTO PA3BUTHS YEIIOBEYECTBA;

pacuIMpeHue omnbITa AesITeIbHOCTHA YKOJIOTHYECKON HaMpaBI€HHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 110 (DU3HKE;

7) HEeHHOCTH HAYYHOI'O TIO3HAHMS:

c(hOpMUPOBAHHOCTb  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAHHME WEHHOCTH HAyYHOW JEeATEIbHOCTH, TOTOBHOCTb B MPOIECCE
M3y4eHHUs] (PU3UKU OCYIIECTBIATH MPOCKTHYIO U MCCIIENOBATEIBCKYIO JEATEIHHOCTD
WHJVMBUAYAIbHO U B TPYyIIIE.

METANIPEJMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHbIEe YHHBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
ba3oBble Jjornyeckue 1efcTBUA:

CaMOCTOSTEIbHO  (OpMYyJIHMPOBAaTh M aAKTyaJu3UpoBaTh  Mpodiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

ONpeNeNsATh UENH JEATEIbHOCTH, 3aJ]aBaTh MapaMeTpbl M KPUTEPUH HX
JOCTH)KEHHUS,

BBISIBJISITh 3AKOHOMEPHOCTH U MPOTHUBOPEUMS B pACCMATPUBAEMBIX (PU3MUECKHUX
SBJICHUSX;

pa3zpabaThiBaTh IUIAaH pEHICHHs TPOoOJieMbl C Y4E€TOM aHaldu3a HMEIOIIMXCA
MaTepuaIbHBIX U HEMATEpUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUN ACSITEIbHOCTH;

KOOPAMHHUPOBATH U BBIMIOJIHATH pabOTy B YCIOBUSAX PeajbHOr0, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BUBATH KPEATUBHOE MBIIUICHHUE MTPH PEIICHNH KU3HEHHBIX MPOOIIEM.

Ba3oBnle ucciienoBarejbcKue 1eMCTBUS .

BJIAJETh HAY4YHOM TEPMHUHOJIOTHEH, KIIOUYEBBIMU TOHSTHSMU WU METOJaMU
(bu3HUecKoi HayKH;

BJIJIETh HABBIKAMHU y4€OHO-UCCIIEJOBATENBCKON U NPOEKTHOM IEATEIbHOCTU B
obmacti (U3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIHbHOMY IIOMCKY
METOJIOB pelIeHHs 3a4ad (U3NYECKOr0 COAEpKAHMS, MPUMEHEHHUIO Pa3INYHbIX
METO/I0B [T03HAHMS;

BJIAJETh BHJAMU JIEATEIBHOCTH 110 IIOJIYYEHUID HOBOIO 3HAaHUS, €ro
MHTEpHpeTaluy, TMNpeoOpa3oBaHUI0 M TNPUMEHEHHI0 B Pa3jIMYHbIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3[JaHUU YUYE€OHBIX ITPOEKTOB B 007IaCTH (PU3UKHU;

BBISIBJIATh  IPUYMHHO-CIICJCTBEHHBIE CBA3M M  aKTyaJu3UpoBaTh 3ajauy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUs, HAXOAUTbh apIryMEHTHI JJIs JOKa3aTeIbCTBA CBOUX
YTBEPXKACHUMN, 3a]JaBaTh apaMeTPbl U KPUTEPUH PEILICHUS;



aHAJIM3UPOBATH MOJIYYCHHBIC B XOJIC PEIICHUS 3aa4H PE3yIbTaThl, KpUTUICCKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCJIOBHUSIX;

CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbLHON
JESITEINBHOCTH, B TOM YHCJIE TIPU N3y4EeHUN (DU3UKH;

JaBaTh OLICHKY HOBBIM CUTYAaIlWsM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCHTh 3HAaHWS 10 (U3NKE B TPAKTHYECKYI0 00JIacTh
KU3HEACATCILHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJCH, TPEJIaraTh OpUTHHAIBHBIC ITOAXOBI U PEIICHHUS,

CTaBHUTh POOJIEMBI M 33J1a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIIICHUS.

Pabora ¢ nnpopmanmeit:

BJIaJICTh HAaBBIKAMHU ITOJTyYCeHHS HHGOpPMAIUK (PHU3UUECKOTO COJEpKAHHUS W3
HMCTOYHUKOB PA3HbIX THUIIOB, CaMOCTOATEIIBHO OCYIIECTBIATh IIOMCK, aHaJM3,
CHUCTEMATU3AIMI0 W WHTEpNpeTannio WHGOPMAIMKM Pa3IMYHBIX BHUAOB W (GOpM
MIPECTaBIICHHUSI;

OILICHUBATh JOCTOBEPHOCTHh HH(OPMAIINH;

HCIOJIB30BAaTh CpencTBa MHGOPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTUN
B pEIICHUM KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U OpPraHM3allMOHHBIX 3a7a4 C
coOJtoicHueM TpeOOBAaHUM HSPrOHOMHUKH, TEXHUKU OE€30MAaCHOCTH, THUTHUEHBI,
pecypcocOepexeHusi, IMPaBOBBIX M HJTHYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e301acCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UIECKOTO COACPKAHUS B PA3TUUHBIX (hOpMATaX C YIETOM
Ha3zHadYeHUs MHOOpPMALMKM W IIEJICBON ayJuTOpHH, BBIOHMpas ONTHMAaIbHYIO (OpMy
MIPEICTABIICHUS U BU3yaJTU3aIUH.

KoMMyHHKaTHBHBbIE YHHBEpPCAJIbHbIC Y4eOHbIE A1eHCTBHSA:

OCYLIECTBJISITH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOM AESTEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKYA KOHPIUKTHBIX CUTYallUi U CMSATYaTh KOH(IIUKTHI;

pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3PEHHUS C HCIIOIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

IIOHUMAaTh M HCIOJIB30BaTh IIPEMMYIIECTBA KOMAaHIHOM WM WHIVBUIYAJIBHON
padoThI;

BbIOMpaTh TEMAaTHKy U METOJbl COBMECTHBIX AEMCTBHI C yd€TOM 0OLIuX
WHTEPECOB M BO3MOKHOCTEN KA 0r0 YIe€Ha KOJJIEKTHBA,;

IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTHM,  OpPraHU30BBIBATHL U
KOOpJAWHUPOBAaTh JEWUCTBHUS IO €€ JOCTH)KEHHMIO: COCTaBIIATH IUIAH JIEWCTBUIA,
pacnpenensTh pojid € YYETOM MHEHUM YYaCTHHKOB, OOCYXIAaTh pPe3yJbTaThl
COBMECTHOM padOTHI;

OLICHMBATh KaY€CTBO CBOErO BKJIaJa M KaXKIOr0 YYaCTHUKA KOMAHJbI B OOLIUI
pe3ynbTaT Mo pazpabOTaHHBIM KPUTEPHUSIM;

npeaiaraTtb HOBBIE IIPOEKTBI, OLIGHMBAaTh WAEUM C TO3ULUHA HOBH3HBI,
OPUTMHAIIBHOCTH, PAKTUYECKONW 3HAYUMOCTH;

OCYILIECTBJIATh  IIO3UTUBHOE CTPATErMYECKOE IIOBEAECHHE B  PA3IUYHBIX
CUTYaIUSIX, IPOSABIIATh TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.



PeryasiTuBHbIE YHUBeEpcaJbHbIe YueOHbIE NelicTBUSA
Camoopranusanus:

CaMOCTOSITETTFHO OCYIIECTBISTh IMO3HABATENBHYIO IEATEIHHOCT, B 00JacTH
GU3NKH W AaCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh W (HOPMYITHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITETTFHO COCTABIIATH TUIAH PEIICHUS PACUETHBIX M KaUeCTBEHHBIX 33]1a4,
IUIaH BBITIOJIHEHUS TIPAKTUYECKONM paboThl ¢ y4E€TOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MIPEANOUYTEHUI;

JlaBaTh OIICHKY HOBBIM CUTYaITUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMUHBIX MPEIIOUTECHUN;

JenaTh OCO3HAHHBIM BBIOOp, AapryMeHTUpPOBaTh ero, OpaTrb Ha ce0s
OTBETCTBEHHOCTD 3a PEILICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO M TIPOSIBIICHUIO SPYIUIIMHA B 001acTH (HU3HKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJIbLHbII UHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUsiIM, BHOCUTH KOPPEKTHUBBI B JESTEIHHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BIIAJICTh HABBIKAMU TIO3HABATEIHLHON pediekchy KaKk OCO3HAHHS COBEPIIAEMBIX
JEUCTBUMN U MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;

UCTIOJb30BaTh MPUEMBI PEQIIEKCHH ISl OICHKH CHUTYyalllH, BbIOOpa BEPHOTO
peIIeHNS;

YMETh OIICHUBATh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHHS TI0 UX
CHIDKCHHIO;

MpUHUMATh MOTHUBBI M apryMEHTBhl JPYIrUX I[PU aHaIu3€ pPe3yJIbTaTOB
AeSITeNbHOCTH;

MPUHUMATH Ce0sl, MTOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apryMEHTBI JPYTrUX TIPU aHaJU3e pPEe3yJIbTaTOB
JeSITeNbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce noctmwkeHuss TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPaMMBbI IO
busnke s YpOBHS  CpeaHEro obOmiero  oOpa3oBaHUS Yy  OOydaroImMXCs
COBEPIIECHCTBYETCS HMOILIMOHAIILHBIH UHTEJIEKT, npe/noiaratomun
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHHME, BUETh HAMPABICHHS Pa3BUTUS COOCTBEHHOH AMOLMOHAIBHON cepsl,
OBITH YBEPEHHBIM B ce0e;

CaMOpPETYJIUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHHE, CIOCOOHOCTh  AJalTHPOBATBHCA K
AMOIMOHATILHBIM U3MEHEHUSIM U MPOSIBISTH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONICH CTpeMJIEHHE K IOCTHKCHHIO LIETH U
ycrnexy, ONTHUMHU3M, HHHUIIMATUBHOCTh, YMEHHE JEWCTBOBATh HCXOJs M3 CBOHUX
BO3MO>KHOCTEH;



AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIMOHAIIBHOE COCTOSIHHE
APYTUX, YYUTHIBATH €0 MPHU OCYIIECTBICHUHU OOIIEHUS, CTIOCOOHOCTh K COUYBCTBUIO
U COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CIIOCOOHOCTH BBHICTPAUBATH OTHOIIECHHUS C
APYTUMU JTIOAbMH, 3a00TUTHCA, IPOSABIATh HHTEPEC U pa3peliaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDHI

K koHiy oOyuenus B 10 kjacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MpPHUMEpPax poib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KApTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKON eI TEIIbHOCTH JIFOJIEU;

VUUTHIBATh TPAHUIIBI TMPUMEHEHHS U3YYEHHBIX (U3MYECKUX  MOJICIICH:
MaTepHalibHasi TOYKA, MHEpLHaJbHAsg CHCTEMa OTCYETAa, aOCOJIIOTHO TBEPAOE TENO,
WJICANIbHBIN Ta3, MOJEIU CTPOEHHS Ta30B, JKUIAKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUI 3apsijl PU pelieHnH (PU3NYECKUX 3a/1aY;

pacro3HaBaTh (pU3MUYecKUe sBiIEHUS (IPOLIECChl) U OOBSICHATH MX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KMHETUUECKOW TEOPUM CTPOCHUS BELIECTBA WU
ANEKTPOAVUHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JIBUKEHUE,
cBOOO/IHOE MaJIeHue Tell, ABMKEHUE 110 OKPY>KHOCTH, UHEPIIMSI, B3aUMOJICHCTBUE TEll,
mubdy3us, OpOYHOBCKOE JABW)XEHHE, CTPOCHHE KUAKOCTEH U TBEPIABIX TeIl,
U3MEHEHHE 00bEMa Ten MpU HarpeBaHWM (OXJAXKICHHWH), TEIUIOBOE PaBHOBECHE,
WCIIApEHUEe, KOHJACHCALUS, IUIABJICHUE, KPUCTAJUIA3ALMS, KUIIEHUE, BIIAXHOCTh
BO3/1yXa, ITOBBIIIEHUE TaBJICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPBITOM COCYZE, CBS3b
MEXIYy [apaMeTpaMHh COCTOSHMSL Ta3a B M30NPOLECCax, JSJIEKTpU3aUUs Tell,
B3aUMO/JICCTBUE 3aPs0B;

OMUCHIBATh MEXAHWYECKOE JBIKCHHE, HWCIONb3Yys (PU3NUYECKHUE BEIUYUHBI:
KOOpAMHATA, IIyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, CUjla, UMITYJIbC
Tena, KUHETUYECKash HHEeprus, MOTEHIMAJIbHAS SHEpPrusi, MeXaHuueckas padoTa,
MEXaHUYecKass MOIIHOCTb, TMPU OMHCAHWUU NPABWIBHO TPAKTOBATH (PUINUYECKUN
CMBICJI UCIIOJIb3YEMBIX BEIUYUH, UX 0003HAYEHUS W €AUHUIIbI, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE TAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMHU BETUIHNHAMUY;

OMMUCHIBATh MW3YyYEHHBIC TEIUIOBBIE CBOMCTBA TE€JI U TEIUIOBBIE SIBIICHMUS,
UCTIONIb3ysl (M3MYECKUE BEJIMYMHBI: JIaBICHHE Tra3a, TeMIeparypa, CpeaHss
KMHETHYECKAS. SHEPrus XaOTHYECKOTO JBMIKEHHS MOJIEKYJ, CPEIHEKBAJpaTU4HAs
CKOPOCTb MOJIEKYJ, KOJWYECTBO TEIUIOThI, BHYTPEHHsIsI »HEprus, pabora rasa,
KOG (PHUIMEHT TOJIE3HOTO JIEHCTBHUSI TEIUIOBOTO JBUTATENS; TPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICI HUCIOJIb3YEMbIX BEJIMYUH, UX
0003HaYEHUsI U €AMHMIIBI, HAXOAUTH (DOPMYJIbL, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO
BEJIMYMHY C APYTMMH BEJIMUMHAM,;

ONMUCHIBATh M3YYEHHBIE DJIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUYECKHUE
ABJICHUS (TIPOIIECCHI), MCTONB3ySd (DU3UYECKHE BEIMYMHBI: DJEKTPUUYCCKUN 3apsij,
AJIEKTPUYECKOE II0JIE, HANPSLKEHHOCTH IMOJA, IMOTEHUMAN, Pa3HOCTh IOTEHIIUAJIOB;



MIPU OINKMCAHUU MPABUIHLHO TPAKTOBATh (PM3UUECKUN CMBICI UCIOIB3yEMbIX BEIUYMH,
uX O0OO3HAUYCHUS W €IUHUIIBI; YKa3blBaTh (OPMYIIBI, CBS3BIBAIOIINAC JTAHHYIO
(bU3HYECKYIO BEIMUMHY C IPYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (PU3NYECKHE MPOLIECCHl M SIBIEHUS, HCIONb3Ys (PU3UUECKUE
3aKOHbl W TPUHIUIIBI: 3aKOH BcemupHoro tsarorenus, |, Il u Il 3akonsl HeroToHa,
3aKOH COXPaHEHUSI MEXaHWYECKOW SHEPIruH, 3aKOH COXPAaHEHUs MMIYJIbCa, MPUHIINI
CYyHEpHO3ULIMA CUJI, NPUHIIUI PABHOMNPABUS HWHEPUUAIBHBIX CHUCTEM OTCUYETA,
MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOEHHUS BELIECTBA, ra30Bble 3aKOHBI, CBSI3b
CpelHEel KHHETHMYECKOW HHEPruu TEIUIOBOIO ABMKEHHUS MOJIEKYJ C aOCOIIOTHOU
TEMIIEPATYpOil, MEPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS AJIEKTPUUYECKOIrO
3apsana, 3akoH KysnoHa, mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0
MaTeMaTU4YeCKOe BBIPAKEHUE U YCIOBUSA (TPaHUIIbI, 0071aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHITUIIBI ICUCTBHUS MAIIUH, TPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3nyaTh YCIOBUS UX O€30MAaCHOI0 HCIOJIb30BAHUS B MOBCEIHEBHOU
KHU3HU;

BBITIOJTHATh DKCIIEPUMEHTHI 0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUM U
MPOIIECCOB C HCIOJIB30BAaHUEM IIPSMBIX M KOCBEHHBIX HW3MEPEHUM, TpPU STOM
dhopmyIMpoBaTh MpooOJIEMy/3a/lady M TUIOTE3y Y4eOHOro 3KCIepUMEHTa, COOUpaTh
YCTAHOBKY U3 MPEMJIOAKEHHOI0 000pYyI0BaHUS, MPOBOAUTH OMBIT U (HOPMYJIUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSMbIE U KOCBEHHBIC M3MEPECHUS (PUIMUECKUX BEIMYHH, MPHU
OTOM BBIOMPATH ONTHMAJIBHBIA CTHOCOO0 W3MEPEHHS W WCIOJIb30BATh W3BECTHBIC
METO/Ibl OIICHKH MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh  3aBUCHUMOCTH  MEXIYy  (U3MYECKHMMHU  BEJIUYUMHAMH  C
WCIIOIb30BAaHUEM TMPSIMBIX HM3MEPEHHM, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(buUKCUpOBaTh PE3yJbTAThl MOTYUYCHHOW 3aBUCUMOCTH (PU3MUECKUX BEIUYUH B BUE
TabJIUIl ¥ TPaUKOB, JIENAaTh BHIBOJIBI IO PE3YIbTaTaM HUCCIIECIOBAHMS;

coOiroaTh MpaBuia 0€30MacHOro TpyAa NpHU MPOBEAECHUU HCCIEAOBAHHUN B
pamMKax y4eOHOro OSKCHEpUMEHTa, Y4YeOHO-UCCIEAOBATEIIbCKOM U  MPOEKTHOM
JESTENBHOCTA C HCIIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1abOpaTOpPHOIO
000py10BaHUS;

penaTh pacuéTHbIC 3a/1a4M C SBHO 33JJaHHOW (U3UUECKON MOJIETBIO, UCTIONb3YS
¢u3nyuecKue 3aKOHbI M MPHUHIIUIBI, HA OCHOBE aHAIM3a YCIOBHUS 3a/laud BHIOMPATH
(U3HYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BETUYUHBI U (DOPMYJIIbI, HEOOXOANMBIE
Ui €€ peIIeHUs], MPOBOAUTh PACUEThl M OLEHUBATh PEATbHOCTh IMOJIYYEHHOIO
3Ha4YCHUS (PU3NYECKOUN BEITUYMHBI,

pemaTh KaueCTBEHHbIE 3aJlauyd: BBICTPAUBATh JIOTMUYECKH HEMPOTHUBOPEUYUBYIO
LENMOYKY pPAaCCYyKJIECHUU C OMOpOMl Ha H3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbuzuYecKue sIBJICHUS,

MCIIOJIb30BAaTh NP PEIICHUH YYeOHBIX 3a]]a4 COBPEMEHHbIE WH()OPMAIMOHHbBIC
TEXHOJIOTUU [IJIsl TIOMCKa, CTPYKTYPUPOBAHMs, WHTEPHpPETAIMd U MPEICTABICHUS
y4eOHON ¥ HAYYHO-TIOMYJSPHOW WH(POpPMANUM, TOMYYCHHOW U3 Pa3TUYHBIX
MUCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIyHaeMyr0 HHPOPMAIIHIO;



MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCHUCKUX W 3apYyOCIKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBICHEHHUE MTPOIIECCOB OKPYIXKAIOIIETO MUPA, B PA3BUTUE TEXHUKH
U TEXHOJOTUM;

HCITIOJIb30BATh TEOPETUUECKHUE 3HAHUS MO (PU3UKE B MMOBCETHEBHON KXU3HH IS
oOecriedyeHusi 0E30MACHOCTH TIPH OOpaIllEHUH C MpUOOpaMU U TEXHUUYECKUMU
YCTPONCTBAMHM, JIJII COXPAHCHHS 370POBBS W COOJIOCHUS HOPM 3KOJOTHYECKOTO
MOBEICHUA B OKPYXKAIOIIEH CPEJIE;

paboTaTh B TpYIIE C BHIIOJIHEHUEM pPa3IUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh padOTy TPYMINbI, pPAIMOHAIBLHO PACTIPEACNIiITh OOS3aHHOCTH H
TUIAHUPOBATh JICSITENIbHOCTh B HECTAHAAPTHBIX CHUTYaIUsX, aJeKBATHO OIEHWUBATH
BKJIQJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE paCCMaTPUBAEMOM MTPOOIEMBI.

K xoHniy oOyuenus B 11 kjacce npeaMeTHBIE pe3yIbTaThl HA 6a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TPHUMEpPax pojb U MecTo (U3UKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAyYHOM KApTUHbI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOU MAEATENBHOCTU JIIOACU, LEINOCTHOCTh U E€IUHCTBO
(bu3HUeCcKoi KapTUHBI MUDPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHHUS HU3YYEHHBIX (U3MUECKUX MOJeNeH:
TOYEYHBIA DJIEKTPUYECKHN 3apsl, Jyd CBETA, TOUYEUHBIM MCTOYHUK CBETA, SIACPHAS
MOJIeIb aTOMa, HYKJIOHHAsI MOJIENTb aTOMHOTO si/Ipa MPH pelieHur GU3NYEeCKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHe sBJICHUS (TPOILIECChI) U OOBICHATH UX HA OCHOBE
3aKOHOB JJICKTPOAMHAMUKH W KBAHTOBOW (PU3WKH: DJIEKTPUYECKAs MPOBOIANMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHUCTBUSA TOKa, B3aUMOJICHCTBHE
MarHUTOB, YJIEKTPOMArHATHASI MHAYKIHS, TEWCTBHE MATHUTHOTO TTOJISI HA TIPOBOIHUK
C TOKOM W JBIDKYIIMICS 3apsi]l, JJCKTPOMAarHUTHBIE KOJICOAHUS U BOJHBI,
MPSAMOJIMHEHHOE pacnpocTpaHeHHUE CBETa, OTpakeHHE, npeoMIICHHE,
unTepdepeHnysi, aAudpakuus U TOASApU3ANMSA  CBETa, JUCIEPCHS  CBETA,
dbotoanekTpuueckuii 3ddext (hororddekr), cBeTOBOE AaBIEHHUE, BO3HUKHOBEHUE
JUHEHYAaTOro CIEeKTpa aroMa BOJOpPOAA, C€CTECTBEHHAs W  HWCKYCCTBEHHAS
PaANOaKTUBHOCTH;

ONHMCHIBATh M3y4YEHHBIC CBOWCTBA BeEIIeCTBA (DJEKTPUYCCKHE, MarHWTHBIC,
ONITHYECKHE, dTEKTPUICCKYIO TPOBOIUMOCTD PA3IUYHBIX CPE/) U JIEKTPOMArHUTHBIC
aBJIeHUs (TIPOLIECChI), MCTONB3yd (U3MUECKUE BEIMYWHBI: DJIEKTPUUYCCKUNA 3aps,
CHJIa TOKA, DJICKTPUYECKOE HAIPSKEHUE, DJICKTPUIECKOE COTPOTUBIICHUE, PA3HOCTh
MOTEHINAJIOB, JIEKTPOJIBIDKYIIAs cujia, padoTa TOKa, MHAYKIIMS MarHUTHOTO TOJIA,
cwia Amriepa, cuia JlopeHnia, HHIYKTHBHOCTD KAaTYIIKH, SHEPTHS AJICKTPUIECKOTO U
MarHUTHOTO TIOJIEH, IEPUO U 4acTOTa KoeOaHuid B KOJIeOATEIPHOM KOHTYpE, 3apsia
U CHJIa TOKa B MPOIIECCE TAPMOHUYECKHUX JIEKTPOMArHUTHBIX KoJieOaHUM, (POKYCHOE
pPacCTOSIHME W ONTHYECKas Cujla JIMH3BL, TPU OINKMCAHWM TPABUILHO TPAKTOBATH
(GU3HYECKUIl CMBICT HCIOJIb3YeMbIX BEJIMYMH, HMX O0O3HAYEHUS U EIUHUIIBI,
YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JAaHHYI (PU3MYECKYIO BEIUYUHY C JAPYTHMH
BEITMYMHAMU;



ONMHUCBHIBATh HW3yUYCHHBIC KBAHTOBBIC SIBJICHUS W TIPOILIECCHI, HCMOIB3Ys
(dbu3HYecKre BETMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M 4aCTOTA
CBETA, PHEPTUsl U UMITYJIbC (HOTOHA, MEPUOJ MOTypaciaga, IHEPTUsi CBSI3U aTOMHBIX
aep, MpU OMUCAHUM MNPABUIBHO TPAKTOBAaTh (DU3UUYECKUN CMBICT HUCIOIb3YEeMbIX
BEJIMYMH, X 0003HAUCHUS U €IUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO
(UBUYECKYI0 BEIUYUHY C APYTMMHU BEIMYUHAMU, BBIYUCIISTH 3HaAUCHUE (HU3NYECKOM
BCJTUIHHBL;

aHAJIM3UPOBATh (PUIUYECKUE TMPOLIECCHl M SIBJICHHS, HCMONB3Ys (U3UUECKUE
3aKOHBl M TPUHIUIBL: 3aKOH OMa, 3aKOHBI IOCJIEOBATENBHOIO U MapalIeIbHOIO
COCAMHEHUS NPOBOAHUKOB, 3aKOH Jxoyms—JleHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIMHM, 3aKOH TPSMOJIMHEHHOI0 PACIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHHS
CBETAa, 3aKOHBI TPETOMIICHHUS CBeTa, ypaBHeHue OuHITeHHa mis doTtodddexra,
3aKOH COXpPAHEHHUs HHEPTruU, 3aKOH COXpaHEHUs HMMITyJIbCa, 3aKOH COXpPaHEHUs
ANEKTPUUYECKOr0 3apsifa, 3aKOH COXPAaHEHHs MAacCOBOrO 4MCIIa, MOCTyJaThl bopa,
3aKOH PaJMOAKTUBHOTO pacmaja, Mpu TOM pas3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIBI, O0JacTH)
MIPUMEHUMOCTH;

OIpEAENIATh HaNpaBJieHWe BEKTOpa MHAYKIIMM MAarHUTHOTO MOJIsi IPOBOJHUKA C
TOKOM, cuiibl AMmnepa u cuiibl JlopeHna;

CTPOUTH M OMHUCHIBATh U300paKEHHUE, CO3/]aBaEMOE INTIOCKUM 3€pPKaJIOM, TOHKOMH
JIMH30M;

BBITIOJIHATH DKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DM3MYECKUX SIBICHUU U
MPOLIECCOB C HCIOJIb30BAHUEM TMPSMBIX U KOCBEHHBIX HW3MEPEHHUM: TpPHU ITOM
dbopmynupoBath npodsiemMy/3aadyy U TUNOTE3y Y4eOHOro 3KCIEpUMEHTa, COOUpaTh
YCTaHOBKY U3 TPEJI0KEHHOTO 00OpYI0BaHUS, IPOBOAUTH OMBIT U (HOPMYITHUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSAMBIE U KOCBEHHbIC M3MEPECHUS (PU3MUECKUX BEIUYMH, MPU
ATOM BBIOMpPATh ONTHUMAJIbHBIA CHOCOO H3MEPEHHUS W HCMOJIb30BaTh HW3BECTHBIC
METO/bl OLIEHKHU MOIPEIIHOCTEN N3MEPEHUM;

MCCJIEIOBAaTh 3aBUCUMOCTH (PU3UYECKHX BEJIUYHH C HCIIOJIb30BAHUEM MPSIMBIX
M3MEPEHUN: TPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (UKCUPOBATh PE3YJIbTAThI
MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEITUYHH B BHUJIC TaOIUI] U TpaUKOB, IeNaTh
BBIBOJIBI IO PE3yJIbTaTaM MCCIIEIOBAHUS;

coOmoaTh MpaBwia 0€30MacHOro TpyAa MPU MPOBEAECHUU HCCIIEAOBaHUN B
paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-UCCIEAOBATEIIbCKOM U  MPOEKTHOM
JESTENbHOCTA C HUCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB M J1a0OPATOPHOIO
000pyIOBaHUS;

peliaTh pacu€THbIC 3a/1a4M C IBHO 3aJJaHHON (U3UUECKON MOJIENbIO, UCTIONb3YS
(du3uyeckre 3aKOHBI U MPUHIIMIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJa4dl BHIOMPATH
(GU3HUECKYIO MOJIENb, BBIICIATh (PU3MUECKHE BETUYUHBI U (DOPMYJIIbI, HEOOXOAUMbIE
Ui €€ PpEIeHUs, MPOBOJAUTHL PAcUEThl M OIEHUBATh PEATbHOCTh IOJYYEHHOIO
3HauYeHUs (PU3NIECKON BEITMUUHEI;



peliaTh KaueCTBEHHbIEC 3aJlayM: BBICTPAUBATH JIOTMUECKH HETPOTHUBOPEUUBYIO
LENOYKY pAacCCyKJIECHHUW C OINOpOM HAa M3YyYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
¢buznyeckue sIBICHHUS;

MCIIOJIb30BaTh MPHU PELICHUU Y4EOHBIX 3a]a4 COBPEMEHHbIE MH()OPMAMOHHbIE
TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEpIpETallMi U MpPEICTaBICHUS
y4eOHOM M HAay4YHO-TIONYJSAPHOM HHPOpMaUUU, TOJYYEHHOW U3 Pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOTy4aeMyI0 HHPOPMAIHIO;

OOBSICHATH MPUHLIMIIBI JEHCTBUS MAIIMH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pasnuyarh yCI0BHUS UX 0€30MaCHOI0 UCIOJIb30BAHUS B IOBCETHEBHON KU3HH;

NPUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOECKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHUE NPOLIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHMS MO (PU3MKE B MOBCEAHEBHOW KU3HU IS
oOecrieyeHus: 0€30MACHOCTH NpH OOpallleHuu C MNpuoopaMu M TEXHUYECKUMU
YCTPOMCTBAMHM, JUISI COXPAHEHUS 3JI0POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
TOBEJICHUS B OKPYKAIOIIEH CPELE;

paboTaTh B TpyNIe C BHIIOJHEHHEM pPA3JIUYHBIX COIMAJIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TIpyNINbl, PALUOHAIBHO pACIpeAensaTh OOA3aHHOCTH U
IUIAHUPOBATH JICSATENIbHOCTh B HECTAHAAPTHBIX CHUTyalUsX, aJ€KBATHO OLEHUBATH
BKJIAJ] KQX/10r0 U3 YYaCTHUKOB I'PYIIIBI B PELLICHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iejioB H  TeM (uudposbie)
Ne n/m Kontpoabnbie | IIpakTHueckune
NporpaMmbl Bcero o0pa3oBaTejbHbIe
padoThbI padoTsI
pecypchbl
Paznen 1. DUBUKA U METOJbI HAYYHOI'O TIO3HAHUSA
bubnroreka LHOK
1.1 ®dusnka ¥ METOJIbl HAYYHOTO TTO3HAHUS 2 httos://m.edsoo.ru/7f41bf72
Uroro no pazaeny 2
Paznen 2. MEXAHUKA
bubnauoreka HOK
21 Kurematitia > https://m.edso0.ru/7f41bf72
bubnunorexa LHOK
22 Hurannica ! https://m.edso0.ru/7f41bf72
bubnauoreka HOK
2.3 3aKOHBI COXPAHCHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
31 OcHOBBI MOJIEKYJIIPHO-KUHETUYECKOU 9 1 bubnuoTeka HOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubnunorexa LHOK
3.2 OCHOBBI TCPMOHHAMIKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUS BEWIECTBA. | bubnuoteka [HOK

®a30BbIe IEPEXOIbI

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



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

Hroro o pazaeny 24
Paznen 4. DJIEKTPOJAUHAMUKA
bubnuoTeka HOK

41 IeKTpocTatiia 10 https://m.edso0.ru/7f41bf72
4.9 [TocTOSHHBIN ATEKTPUUYECKUA TOK. TOKH B 12 bubnmnoreka HOK

' Pa3IMYHbIX Cpeaax https://m.edso00.ru/7f41bf72

Htoro no pazneny 22

PesepBHOE BpeMs 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68



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

11 KVIACC

KoanuectBo yacos JIeKTPOHHbBIE
HaumenoBanue a3ielIoB U TeM uugposBbie
Ne ni/m P Kontpoabusie | IlpakTuyeckue (mudpp )
NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypchbl
Pa3nen 1. 9JIEKTPOJANHAMUKA
11 MarnutHoe — moJsie.  DJEKTpOMarHUTHas 11 1 3 bubnuoteka HOK
' VHIYKLHS https://m.edso0.ru/7f41c97¢c
Hroro mo pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 Mexanudyeckue M DJIEKTPOMArHUTHBIE 9 1 bubnmoreka HOK
' KOJIeOaHust https://m.edsoo.ru/7f41c97¢c
59 Mexanuyeckue M DJIEKTPOMAarHUTHBIE 5 1 bubnuoTeka HOK
' BOJIHBI https://m.edso00.ru/7f41c97c
bubnunoreka LHOK
2. 1
3 Oriica 0 3 https://m edsoo.ru/741c97c
Hroro no pazaeny 24
Pazznea 3. OCHOBBI CIEIITMAJIBHOM TEOPUM OTHOCUTEJBHOCTH
31 OcHOBBI CIIeUaIbHON TEOPUH 4 1 bubnnoreka HOK
' OTHOCHUTEIILHOCTH https://m.eds00.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka HOK
4.1 DJIeMEHTbl KBAHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7f41c97¢
4.2 Crpoenue atoma 4 bubnnoreka HOK



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

4.3 ATOMHOE PO

bubnuoreka LHOK
https://m.edsoo.ru/7f41c97¢c

Hroro o pasaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKU

5.1 DJeMEeHTBI aCTPOHOMHHU U aCTPOPUIUKU 7 Et?fs?;;f:;:)o.ru /7f41']£71i
Hroro no paszneny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHUE

61 | Oobuaouce novopere ‘ s sy 07
Hroro mo pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
No Koauvecrso uacos Nara DJ1eKTPOHHBIE U (POBBIE
. Tema ypoka Kontpoabubie | IlpakTuyeckue o0pa3zoBaTejibHbIE
n/n Bcero U3YyYeHHS
padoThbI padoThI pecypcbl
. Id{)mm(a — HayKa O TPHPOJIE. . 05 09,200 E6mmotexa 10K
AYTHBIC  METOAR!  HOSHAHHA T https://m.edsoo.ru/ff0c32e2
OKPYXKArOIIeT0 MUPa
Porr mw wmecro ¢usuku B
, (p;)pMI/;pUOBa;{:m COBpeMe;{HOH . 05 09,200 Eubanorexa 1IOK
H HOU THUHBI MU B
i P ba, o https://m.edsoo.ru/ff0c33e6
IMPAKTHUYCCKOU ACATCIIbHOCTHU
monen
Mexanndueckoe NIBIDKEHUE.
3 ET:;);ETHEH: - piokerms. | 1 00.00.2024 | DudmHoTeKa LOK
CRAHIACCIOTO - ABHACHIEL e https://m.eds00.ru/ff0c3508
[lepememienue, CKOPOCTB,
YCKOpEHHE
PaBHOMEpHOE mpsIMONMHENHOE bubnmoreka HOK
4 1
JIBIDKCHUE 12.09.2024 https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE bubnuoteka HOK
5 1 .009.
IPSIMOJIMHEHHOE IBUKEHUE 16.09.2024 https://m.edsoo.ru/ff0c372e
CBo0O .
6 Veropere caobommore| 1 19.09.2004 | DHOmaOTERa HOK
P A o https://m.edsoo.ru/ff0c39cc
naJeHUs
KpuBonuneiinoe JIBUKEHHE. bubnuoreka HOK
7 1
JIBrKeHUE MaTepUaNIbHON 23.09.2024 https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

TOYKH I10 OKPYKHOCTHU

[Mpuntmn OTHOCHUTEILHOCTH

Tanunes. HNuepumanbHbie bubnanoreka HOK
8 y 26.09.2024 _

CHUCTeMbl ~ OTcueTa.  IlepBbIit https://m.edsoo.ru/ff0c3be8

3akoH HeroToHa

Macca Ttena. Cuna. Ilpunuun

cyneprno3unuu  cuwi. Bropoi bubnunoreka LHOK
9 .09.

3aK0H Herorona JUTS 30.09.2024 https://m.edsoo.ru/ff0c3be8

MaTepHAIbHON TOUKHU

Tperuii 3axkoH HeroToHa s Bubnuoreka LHOK
10 0.

MaTepHaIbHBIX TOYCK 03.10.2024 https://m.edsoo.ru/ff0c3be8
” zaKOH BCGMI;(pHOFO TSIF(I)_”IFGHI/ISI. 2 109008 Euborexa 10K

a POKCCTH. cpsat o https://m.edsoo.ru/ff0c3d00

KOCMHYECKasi CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. bubnuoteka [HOK
12 .10.

Bec tena 10.10.2024 https://m.edsoo.ru/ff0c3e18

Cuna Ttpenus. Koadoumment

TpeHus. Cuna CONpOTUBICHUS bubnuoreka HOK
13 10.

Opd  JBHKCHUHU Tema B 14.10.2024 https://m.edsoo.ru/ff0c3f76

SKMJKOCTH WJIH Ta3e

IlocTynarensHoe 51

BpaIaTeIbHOE NIBIKEHHUE

3] é ) bub OK
14 aOCoJIFOTHO ~ TBEpAOTO  Teia 17.10.2024 HOIHOTEKA 11

MowmenTt cuibl. Ilmedo cuibl
VYcnoBust paBHOBECUSI TBEPAOTO
Tela

https://m.edsoo.ru/ffOc41a6



https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3d00
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15

NmMnynbc MatepuaabHON TOYKH,
CUCTEMBl MaTEpUaTIbHBIX TOYEK.
Nmnynsc CUJIBI. 3aKoH
COXpaHEHHUS UMITyJIbCa.
PeakTuBHOE ABMKEHUE

21.10.2024

bubnuoteka HOK
https://m.edsoo.ru/ff0c43d6

16

PaGora W MOIIHOCTE CHIIBL
Kunernueckas SHEprus
MaTtepuaJbHOM TOYKU. Teopema
00 W3MEHEHHH KHHETHYECKOW
SHEpPruu

24.10.2024

bubnmorekxa [HOK
https://m.edsoo.ru/ff0c4502

17

[lorenumanpHas JHEprus.
[lorenumanpHas SHEprus
yIpyro ne(pOpMHUPOBAHHON
IIPYKHHBI. IToreHumanbHas
SHEPrus Tena BOJM3H
MOBEPXHOCTU 3eMJIU

07.11.2024

bubnuorexa [HOK
https://m.edsoo.ru/ffOc461a

18

IloTeHumanbHBIC u
HENOTEHIMabHbIe CUbl. CBS3b
paboThl HEMOTCHITHATBHBIX CHIT
C HU3MEHEHHEM MEXaHUYeCKOMH
SHEPIrUM CHUCTEMBI Te€J. 3aKOH
COXpaHEHUs MEXaHUYECKOU
SHEpPruu

11.11.2024

bubnuoreka LHOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas paboTta
«HccnenoBanne CcBsI3U PabOTHI
CHJIBI c U3MEHEHHUEM
MEXaHUYECKOH YHEPruu Tejaa Ha
npuMepe pacTsHKeHUS
PE3MHOBOTO JKT'yTa)

14.11.2024



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

20

KonrtpospHas pabora mo Tteme
«Kunematuka. Jlnnamuka.
3aKOHBI COXpaHEHHUS B
MEXaHUKE»

18.11.2024

bubnuoreka LHOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE MOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
TEOPUH. BpoyHoBckoe
nswxenue. Auddysus

21.11.2024

bubnnoreka HOK
https://m.edsoo.ru/ffOc4dc?

22

Xapaxrtep JIBYOKCHUS n
B3aUMOJICHCTBUA JACTHUII
BellecTBa. Mojenu CTpOoeHus
ra3oB, >XUAKOCTEHM M TBEPABIX
Tel

25.11.2024

23

Macca wMonekyn. KonuuectBo
BEIIECTBA. ITocrosannas
ABoraapo

28.11.2024

24

Temnosoe paBHOBECHE.
Temmepatypa u €€ U3MEpEHHE.
[IIxana remneparyp Llenbcus

02.12.2024

25

Wneansnpiii  raz B MKT.
OcHoBHOe ypaBHeHne MKT

05.12.2024

bubnuoreka LHOK
https://m.edsoo.ru/ffOc4fde

26

AOcomtoTHas TeMIiepaTypa Kak
Mepa CpeaHEeW KUHETHUYECKOH
SHEPIUM JABUKEHUS MOJEKYIL.
YpaBHeHue Menneneesa-
Knaneiipona

09.12.2024

bubnuoreka HOK
https://m.edsoo.ru/ffOc511e

27

3akon  JlanmpToHa. I'a3oBbIC
3aKOHBI

12.12.2024



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JlaGopaTopHas paboTta
«HccnenoBanne  3aBHUCHUMOCTH

28 16.12.2024
MEXy TTapaMeTpamMu COCTOSTHUS
Pa3peKEHHOr0 ra3a»

2 Hzomnporiecce B I/II[G&J'IE)HOM rase 10122008 Buborexa 10K
1 > fpagueckoe o https://m.edsoo.ru/ff0c570e
IPEICTABICHIE
Buytpennss SHEPrus
TEPMOJIMHAMUYECKON CHUCTEMBI
U CIocoObl €€ H3MCHCHHUS. bubnmmorexa [HOK

30 A2.

KonnuecTBo TemioTsl U pabora. 23.12.2024 https://m.edsoo.ru/ff0c5952
Buyrpennss JHeprus
OJHOATOMHOI'0 HIASaJILHOIO ras3a
31 Buar! Temnonepenauu 26.12.2024 bubmmorexa HOK
AARLTE peA o https://m.edsoo.ru/ff0c5c36
VY nenpHas TENJI0EMKOCTD
BEIIIECTBA. Komnnuectso bubnanoreka HOK
2

3 TEIJIOTHI TPH  TEIUIoNepeaaye. 13.01.2025 https://m.edsoo.ru/ff0c5c36
AnnabaTHBIN MPpoIIECcC

. [lepBrIii 3aKOH TEPMOAMHAMHUKHI R Bubaorexa LIOK
1 ero MPHMEHCHHC K o https://m.edsoo.ru/ff0c5efc
U30IpoIeccamM

" H606paTI/IMOCTBI> pr)uecco:K B S Euamorexa 10K
TPApOAC. ropou 3aKOH A https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
IMpuamun  pevictBuss u - KII/] bubanoreka HOK

35 TEIUIOBON MAaIlIVHbI 23.01.2025 https://m.edsoo.ru/ff0c600a

36 Huxn Kapro u ero KITJI 27.01.2025



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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DKOJOTUYECKUE po0OIeMbI

37 30.01.2025
TETUIODHEPTETHKU
Ob6o6maromumit YPOK
bubnuoreka LHOK
38 M . .02.
«VIOTERYIUPHA fusnica 03.02.2025 https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOTTHAMHKH)
K
39 &ﬁ?ﬁﬁiﬁm Hi))u:;ie 06.02.2025 | DuomHorexa LHOK
yAp ' o https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOTUHAMUKH)
40 113:}11)021?5’; 3:ﬂBaHI/IIG/:ICHa eHue E 10.02.2025 bubmorexa HOK
ACHCALIT P o https://m.edsoo.ru/ff0c63b6
KHUIICHUE
41 Ija(zgcffczzaﬂ ’ OTHOCP;Toe; BH? 13.02.2005 | DHOumoTexa LOK
. Ayxa. T https://m.edsoo.ru/ff0c64d8
Haceiennsrii map
TBéprnoe TEJIO.
Kpucrammueckue u amophHbie
42 Tena. AHU3ZOTPONUS CBOMCTB 17.02.2025 bubnuoreka HOK
KPHCTAJUIOB. Kunkue o https://m.edsoo.ru/ff0c65f0
KPUCTAJUIBIL. CoBpeMeHHbIE
MaTepHaIbl
13| Yaommas renom amonte 20022025 | Brbmotexa - LOK
8 ' o https://m.edsoo.ru/ff0c6708
Cybnumarus
bubnuorexa [HOK
44
YpaBHEHHE TEIUIOBOTO OanaHca 24.02.2025 hitps://m.edso0.ru/ff0c6820
DneKkTpu3anus TeJ.
45 Onextpuueckuii  3apsan.  JBa 27.02.2025 bubamoteia LOK

BHJa SJICKTPUUCCKUX 3apPsa10B

https://m.edsoo.ru/ffOc6bcc
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HpOBO,I[HI/IKI/I, JUDJICKTPUKU H

TIOJTYTIPOBOTHUKH. 3akoH bubnmoreka LHOK
40 COXpaHEHHs]  3JIEKTPUYCCKOTO 03.03.2025 https://m.edsoo.ru/ffOc6bcc
3apsana
47 ]33:2:24 OHe}ZI;TIiP}IIZ. chiﬁﬁﬂii 06.03.2025 | Dromoreka LOK
. o https://m.edsoo.ru/ff0c6ce4
SJICKTPUUYECCKUN 3apsi]l
Hampsx€nHocth
INEKTPUUYECKOTO MOJIS.
48 HmeIEHn CYIEePIO3UIHH 10.03.2025 bubmmorexa HOK
b T https://m.edsoo.ru/ffOc6df2
3JIEKTPUYECKUX TMojer. JIuHun
HaIPSHKEHHOCTH
Pabota in
49 3JIEKTPOCTATUYECKOTO TMOJIS. 13.03.2025 bubnuoteka HOK
[MoTenumai. Pasnocts o https://m.edsoo.ru/ffOc6f00
MOTEHIMAJIOB
[IpoBOAHUKN U AMDICKTPUKU B
50 3JIEKTPOCTATUYECKOM noJe. 17.03.2025 bubnuoteka HOK
Jluanektpudeckas o https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
51 DnexrpoéMkocTs. KoHnencatop 20.03.2025 ﬁ;gﬁ%ﬁiﬁsoo.ru /ffOC];[lOZIé
DIIEKTPOEMKOCTD MIJIOCKOTO
52 KOHI[:II-)IcaTopa. OHeprus 03.04.2025 bubamorexa LOK
T https://m.edsoo.ru/ff0c72c0
3apsHKEHHOT0 KOHJIEHCAaTopa
JlaGopaTopHas paboTta
53 "U3mepeHue  3IEKTPOEMKOCTH 07.04.2025

KOHJEeHcaTopa"



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

54

[TpunIIMI IEUCTBUSA u
NPUMEHEHWE  KOHJIEHCATOPOB,
KOIHUPOBAJIBHOTO arrapara,
CTPYHHOTO IIPUHTEPA.
DJIeKTpOoCTaTUYECKass  3aluTa.
3a3eMJIeHHE AJIEKTPOIIPHOOPOB

10.04.2025

55

DONEeKTpUYECKU TOK, YCJIOBHUS
ero CYILIECTBOBAHMS.
[locTostnubid TOK. CHna ToOKa.
Hanpspkenune. ConpoTHBiieHUE.
3akon Oma 111 y9acTKa 1enu

14.04.2025

56

ITocnemoBaTennHOE,
napajuIesIbHOE, CMEIIaHHOE
COEJIMHEHUE IIPOBOJIHUKOB.
JlaboparopHas pabora
«M3yuenue CMEILIAHHOT O
COEJIMHEHUS PE3UCTOPOB»

0.5

17.04.2025

bubnmoreka LHOK
https://m.edsoo.ru/ff0c74f0

57

PaGora u MOIIHOCTb
3JIEKTPUYECKOT0 TOKa. 3aKOH
[xoynsa-Jlenna

21.04.2025

bubnuoreka LHOK
https://m.edsoo.ru/ff0c7838

58

3akoH Owma s T[OJHOU
(3aMKHYTOM) ANEKTPUIECKOM
nenn. Koporkoe 3amMblkaHue.
JlaboparopHas pabora
«M3mepenne OJIC uncrouHuka
TOKA M €ro BHYTPEHHEro
COTPOTUBIICHUS»

0.5

24.04.2025

bubnuoreka LHOK
https://m.edsoo.ru/ff0c7ae0



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

59

DJNeKTpoHHAsT  HPOBOAUMOCTD
TBEPABIX METAaJIJIOB.
3aBUCUMOCTb  COIPOTHUBIICHUS
METAJUIOB  OT  TEMIEpaTypBhl.
CBepXIpoBOIMMOCTh

28.04.2025

60

DJEKTPUIECKAN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

05.05.2025

61

[HomynpoBoaHUKH, ux
coOCTBEHHass U  MpUMecHas
npoBoauMocTbh. CBoiicTBa p—N-
nepexo/a.

[onynpoBoIHUKOBBIE TPHOOPEI

08.05.2025

bubnuoreka LHOK
https://m.edsoo.ru/ffOc84ae

62

DJIEKTPUUYECKUI TOK B
pacTBopax u pacruiaBax
3JEKTPOJIUTOB.
DIIEKTPONUTHYECKAS
JUCCOLMANUS. DICKTPOIHU3

12.05.2025

bubnuoreka LHOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUH TOK B Ta3ax.
CamocTosATenbHbII u
HECaMOCTOSTCNIBHBIA  pas3psii.
Monnus. [lnazma

15.05.2025

bubnnoreka LHOK
https://m.edsoo.ru/ffOc84ae

64

DNeKTpUYecKrue TpHOOpPEl W
YCTPOMCTBA M MX MPAKTUICCKOE
npumeHeHue. [IpaBuna TeXHUKH
0e30macHOCTH

19.05.2025

bubnuoreka HOK
https://m.edsoo.ru/ffOc86fc

65

O0600maromumii YpOK
«INEKTPOIMHAMHUKAY

22.05.2025

bubnmmoreka [HOK
https://m.edsoo.ru/ffOc88be



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

Kontponbhnas pabora mo Teme
«9nexrpocraruka. [locTossHHBIN
ANEKTpUYECKUd TOK. Toku B

66 A3ITUYIHBIX cpemax» | 1 26.05.2025 bubmoteia HOK
P . beA T https://m.edsoo.ru/ffOc8a8a
/Bcepoccuiickas  TpoBEpOYHAs
paboTa TpuW TPOBEIECHWU Ha
OyMa)XHOM HOCUTEJE
PesepsHsblil ypok. KoHTponbHas

bubnnoreka LHOK

67 0 1 26.05.2025
ﬁ)a o o Y Tene https://m.edsoo.ru/ff0c8c56
DneKTpoJuHaAMHUKa

68 g?:gBiiH i ypox 0 Tevane | 1 26052025 | Lromorexa HOK

ui o TeMam .05.
HHAToTHH. yp https://m.edsoo.ru/ff0c8f6c
10 knacca
OBIIEE KOJIMYECTBO YACOB I1O0 68

[NPOT'PAMME



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

11 KVIACC

KoumnyecTBo yacoB JJIeKTPOHHBIE
> Tema ypoka Konrpoabubie | IlpakTuyeckue Aara tugponsle
n/n Bcero U3YyYeHHS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[locTosiHHBIE MarHUTBl W HX
B3aUMO/ICHCTBHUE. MaruauTtHoe
1 moJie. Bexkrop MarHuTHON 1 bubmorexa HOK
. 02.09.2024 https://m.edsoo.ru/ff0c9778
UHAYKIMW. JIMHMM ~ MarHUTHOM
UHAYKLIWAN
MarauTHoe 1oJ€ IPOBOJAHUKA C
5 TOKOM. OmnpIT Opcrena. 1 bubnuoteka HOK
B3anmoneincteue npoOBOJIHUKOB € 05.09.2024 https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHnast pabota «/3yueHue
3 MaI‘HII:I)THOf“)O HI;JI;I Kamﬁn c| 1 1 bubmmorexa HOK
09.09.2024 | https://m.edsoo.ru/ffOc98fe
TOKOM»
JlelicTBME MarHuUTHOTO MOJI HA
OpoBOAHMK ¢  TOokoM. Cuma
4 Awmmnepa. JlaGopatopHas pabota 1 1 bubnuoreka HOK
«Uccnenosanue TIEUCTBUS 12.09.2024 https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHWTa Ha PaMKy ¢
TOKOM»
JlelicTBe MAarHUTHOIO MOJSA Ha
5 JBIKYLIYIOCS 3APAKEHHYIO | bubnuoreka HOK
yactury. Cuna Jlopenma. Padora 16.09.2024 | https://m.edsoo.ru/ff0c9df4

cuiibl JIopeHia



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

DONeKTpOMarHuTHAsE ~ HUHIYKIIHA.
IToTox BEKTOpa MarHUTHOM
uaaykauu.  OJIC  uHIyKIMH.

. 19.09.2024
3aKoH AIEKTPOMAarHUTHOM
unaykuuu apanes
JlaGopaTopHas pabora
7 «UccnenoBanne SIBJICHUS Bubmmorexa HOK
A . 23.09.2024 https://m.edsoo.ru/ff0cal50
AIIEKTPOMATHUTHOM WHAYKIIUK
NHIyKTUBHOCTb. SIBneuue
CaMOMHAYKIIUH. OJIC
8 CaMOUH 15074 DHeprus bubmmorexa HOK
AYKIHHI. p 26.09.2024 | https://m.edsoo.ru/ff0ca600
MarHUTHOTO TIONIS KATYIIKH C
TOKOM. DIIEKTPOMarHUTHOE TI0JIe
TexHudeckne yCTpOWCTBA M HX
MIPUMCHCHHE: IIOCTOSTHHBIE
9 MAarHUTEL, AJIEKTPOMATHUTHI,
AIIEKTPOJIBUTATENb,  YCKOPUTENU 30.09.2024
3JIEMEHTaPHBIX YaCTHII,
WHIYKITMOHHAS TIeYh
O06o06maronmin ypok «MarHuTHoe
10 oJje . QYJfGKT OMartHuTHas Bubmorexa LOK
' P 03.10.2024 | https://m.edsoo.ru/ffOcab82
WHAYKINS
KourponrHas pabora mo TeMe
11 «MaTrII){HTHoe ’ oJje Eubmiorexa HOK
' 07.10.2024 | https://m.edsoo.ru/ffOcad58
DNeKTpOMarHUTHASI MHIYKIIHS
CB00OOIHBIE MEXaHUYECKHUE
12 Kosie0aHusl. ["apmonnueckue bubnuoreka HOK
KOJICOaHUSI. YpaBHeHue 10.10.2024 | https://m.edsoo.ru/ffOcaf06

TapMOHUYCCKHUX KoJIeOaHMIA.



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

[IpeBparenue sHepruu

JlaGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
13 nepuoaa Majblx KosiebaHuil rpysa 14.10.2024
HA HUTH OT IJIMHBI HUTH U MAaCCHI
rpy3a»
KonebaTenpHbIii KOHTYD.
CBOOOJIHBIE  3JIEKTPOMAarHUTHBIE
KoJIeOaHHS B UeaIbHOM
14 Kose0aTeIbHOM KOHTYpE. bubnuoteka HOK
Amnanorus MEXIY 17.10.2024 | https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMU u
AJIEKTPOMATrHATHBIMH
KOJICOaHUAMHU
dopmyina TomcoHa. 3aKoH
15 COXpaHEHUs SHEPTUH B bubnmoreka HOK
AAeaIbHOM KO0JIe0AaTEIHLHOM 21.10.2024 https://m.edsoo.ru/ffOcb9c4
KOHTYpe
[IpencraBieHne o 3aTyXarolIUX
KoJIeOaHUsX. BryxneHnnble
16 MEXaHUYECKHE KoJieOaHusI. bubsmorexa LOK
24.10.2024 | https://m.edsoo.ru/ffOcbb86
Pe3onanc. BeIHyX/1€HHBIE
AJIEKTPOMArHUTHBIC KOJeOaHus
[TepemenHbII TOK.
17 CuHycouaaNbHBIA  TEPEMEHHBIN bubnmoreka HOK
TOK. MOIIHOCTh TMEPEMEHHOTO 07.11.2024 | https://m.edsoo.ru/ffOcbd34

TOKA. AMIIMTYAHOE 51



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

JNEUCTBYIOIIEE 3HAYCHHE  CHIIBI
TOKAa U HaIPSIKEHUS

18

Tpancdopmarop. IIpousBoactso,
nepeaaya u nmoTpedeHue
ANEKTPUUECKON SJHEPTUN

11.11.2024

19

VerpoiicTBO W MpaKTHYECKOE
MPUMEHEHHE AIEKTPUYECKOTO
3BOHKA, T€HEpaTopa MepeMEeHHOr0o
TOKa, JINHUH 3JIeKTponepeaay

14.11.2024

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

20

OKOJIOTUYECKUE  PUCKU  IIpH
IIPOU3BOJCTBE  DJIEKTPOIHEPTUU.
KynbTypa HCIIOJIb30BaHUSA
AJIEKTPOIHEPTUU B TMOBCEIHEBHOU
KU3HU

18.11.2024

21

MexaHu4ecKUe BOJIHBI, YCJIOBUS
pacnpocTpaHeHUs. [Tepuon.
CKOpOCTh  pacumpoCTpaHEHUs U
IauHa BoaHbL. [lomepeuHble
MIPOAOJIbHBIE BOJIHBI

21.11.2024

bubnanoreka IIOK
https://m.edsoo.ru/ffOccab4

22

3BYK. CxkopocTb 3ByKa.
I'pomkocTh 3Byka. BpicoTa TOHA.
TemOp 3ByKa

25.11.2024

bubnmmorexa LHOK
https://m.edsoo.ru/ffOcccOc

23

ONEeKTpOMarHuTHbIE BOJHBI, HX
cBoMcTBAa W CcKopocTh. Illkama
JJIEKTPOMAarHUTHBIX BOJIH

28.11.2024

bubnunoreka LHOK
https://m.edsoo.ru/ffOccfe0

24

IIpuHIUTIEL paauocBs3u "
TeneBuaeHus. Pa3Butue cpencts

02.12.2024



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

cBsa3u. Pagnonokanus

KontponbHas padora «Konebanus

Bubnnoreka LHOK

25 Y BOJTHBD» 05.12.2024 | https://m.edsoo.ru/ff0cc6f8
IIpsimonuHeiiHOE
26 pacrpocTpaHeHHe cBeTa B bubnuoreka HOK
OJHOpPOJHOW cpene. ToueuHsrid 09.12.2024 https://m.edsoo.ru/ff0cd350
WCTOYHUK cBeTa. JIyd cBera
Otpaxenue CBeTa. 3aKOHBI
27 oTpaxkeHus cBeta. [locTpoenue bubsmorexa HOK
P . ) P 12.12.2024 | https://m.edsoo.ru/ffOcd4e0
M300paKEHUI B IJIOCKOM 3epKalie
IIpenomnenne cBera. IlomHoe
28 BHYTPEHHEE OTpakKeHUeE. bubnuoreka [TOK
[IpenenbHblt  yrol  MOJHOTO 16.12.2024 | https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKEHUS
JlaGopaTopHas pabora
29 «M3mepenne MOKa3aTesst bubmmorexa HOK
P 19.12.2024 | https://m.edsoo.ru/ffOcd67a
MPETOMIICHHUS CTEKIIa
JIun3kbL. IToctpoenue
30 n3o0pakeHuit B ymH3e. Dopmyra bubnmnoreka HOK
TOHKOW  JIMH3BL.  YBEJIWYEHHE 23.12.2024 | https://m.edsoo.ru/ffOcddle
JIUH3BI
JlaGopaTopHas pabora
31 «I/IccneILOBaIiHe CBOWCTB 96.12.2024
N300paKeHUH B IMH3aX»
Hucnepcuss  cBeta.  ClOXKHBIN
32 cocraB Oemoro cBerta. llper.
JlaGoparopHas pabota 13.01.2025

«HabmoneHne nucnepcun CBeTay



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

HNuTtepdepenmus CBeTa.

bubanoreka IIOK

33 .

Audpascui ; cpera 16.01.2025 | https://m.edsoo.ru/ffOced22
JudpaknuonHas pemeéTka

34 IlonepedyHOCTh CBETOBBIX BOJIH. bubnuoreka HOK
[Monspuzamus cBera 20.01.2025 https://m.edsoo.ru/ffOcf02e
OnTnueckue npuOOpbI u

35 i
YCTPOMCTBA W YCIOBUS  HX 93.01.2025
0e30MacHOro NpUMEHEHUs
['panuisl MIPUMEHUMOCTHU

36 KJIACCUYECKOM MEXaHHKH. bubnmorexa HOK
[loctynatsl cnenuanbHOM TEOpUU 27.01.2025 | https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTH
OTHOCUTENBHOCTH

37 OTHOBPEMEHHOCTH. 3aMeEUIEHHE bubmmorexa HOK

P ' 30.01.2025 | https://m.edsoo.ru/ffOcfad2
BPEMEHU M COKPAIICHUE JTTHHBI
DOHeprus u UMITYJIbC

38 penaTUBUCTCKON yYacTulpl. CBA3b bubnuotexa HOK
MaccChl ¢ PHEPTUEH M UMITYJIBCOM. 03.02.2025 | https://m.edsoo.ru/ffOcfc68
DHeprus MoKos
KonTtponbHass pabora «OnTuka.

39 OCHOBBI  CHICIIMAIBHOW — TEOPUHU bubnnorexa HOK

06.02.2025 | https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTH»

40 ®otonbl.  Popmyna  Ilnanka. bubnuoreka [MIOK
OHeprus ¥ uMIynbc GOoTOHA 10.02.2025 | https://m.edsoo.ru/ffOcfel6
OTkpbiTHE W HUCCIIEJOBaHUE Eub 110K

noIMoTeKa

41 . O A. T.
$ororppexta HPHTR 13.02.2025 | https://m.edsoo.ru/ffOcffc4

CrosneroBa



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

3aKOHBI doTtorpdekra.
VpaBHenne — DWHIITEHHA IS

bubnuoreka HOK

42 doroaddexra. «Kpacnas 17.02.2025 | https://m.edsoo.ru/ff0d015e
rpanuna» Gotodddexra
Hasnenne cBera. Ombiter I1. H.
43 JlebGeneBa. Xumuueckoe neUCTBUE bubnnotexa HOK
20.02.2025 | https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuyeckue  ycTpoWcTBa U
44 MIPaKTUYECKOE MIPUMEHEHHUE:
(OTORIIEMEHT, doTonaTuuk, 24.02.2025
CoJTHEYHasl 0aTapesi, CBETOINO]T
45 Pemenne 3amau  mo  Teme bubmmoreka HOK
«DIJIEeMEHTBbI KBAaHTOBOM OIITHKH) 27.02.2025 https://m.edsoo.ru/ff0d0302
Mogaens aroma Tomcona. OnbITHI
46 Pezepdopna mo paccesHuro - bubnuoteka LHOK
yactul. [lnanerapuas Mozenb 03.03.2025 | https://m.edsoo.ru/ff0d091a
atoma
bubnuoreka HOK
47 Hocrynarst bopa 06.03.2025 | https://m.edsoo.ru/ff0dOafa
Nznydenne u TTOTJIOIICHUE
48 (bOTOHOB TIpU TMepexoje aroma ¢ bubnmoreka HOK
OJIHOTO  YPOBHS DHEPTMH Ha 10.03.2025 | https://m.edsoo.ru/ff0dOafa
Ipyroil. Buasl CrieKTpoB
BonHoBbIE  CcBOWCTBAa  4acCTHII.
Bonuer e Bporins.
49 KopnyckynspHo-BOIHOBOM bubnmotexa LOK
13.03.2025 | https://m.edsoo.ru/ff0d0Oca8

JTyaJli3M. CnionTanHoe u
BBIHYKJICHHOE H3TyYCHHE



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

OtkpbiTHE PaTuOaKTHBHOCTH.
OnbIThI Pesepdopna o
OIIPEJIENICHUIO COCTaBa
PaarnOaKTUBHOTO U3TYUCHU A

17.03.2025

bubnuoreka HOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anb(a-, O6eta-, ramma-
HA3JY4CHUS. Bnusinue
paaMoOaKTUBHOCTA  HA  YKUBBIC
OpraHU3MBI

20.03.2025

52

OTKpBITHE TPOTOHA M HEUTpPOHA.
N3oTomsl. Annda-pacmna.
ONEKTPOHHBII W MO3UTPOHHBIN
Oera-pacnan. ['amma-uznydenue

03.04.2025

bubnmnoreka LHOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBSI3M HYKJIOHOB B SIIpE.
Snepubie  peakuuu.  SnepHbIit
peakTop. [TpoGitemsr,
MEePCIEKTHUBBI, 9KOJIOTUYECKHE
ACIIEKTHI AJIEPHOM SHEPTeTUKU

07.04.2025

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

54

DJIeMeHTapHbIE YaCTHIIBI.
OtkpbiTHE 1O3UTpOHA. MeTobl
HAOJMIOAEHUS W PErHCTpaALlUH
AJIEMEHTapHbIX YacTull. Kpyrisiii
CTOJ «DyH1aMEHTaJIbHbBIE
B3aMMOJICHCTBH. EnunctBO
(bu3nyeCcKoil KapTUHBI MUpay

10.04.2025

bubnunoreka LHOK
https://m.edsoo.ru/ff0d0e38

55

Dtanbl  pa3BUTHS aCTPOHOMUH.
[Ipuknagnoe u
MHUPOBO33PEHYECKOE 3HAaYEHUEe
acTpoHoMuu. Buag  3BE3gHOTO
HeOa. Co3Be3nus, sipKue 3BE3NBI,

14.04.2025



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

[IJIAHETHI, UX BUIUMOE JIBHKECHHE.
ConHeuHas cucremMa

56

Conuue. ConHeuHas aKTUBHOCTD.
Uctounuk osHeprun CoyHIIA "
3BE3]T

17.04.2025

57

3BE3 18I, ux OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/bI IVIABHON
IIOCJIEJOBATEILHOCTH.
Buytpennee crpoeHue  3BE3N.
CoBpeMeHHbBIE TNPEICTABICHUS O
IIPOUCXOXKICHUM U 3BOJIIOLHUHU
CoJHIa u 3B€31

21.04.2025

58

Mneunstit Iyt —  Hama
l"aakTuka. [Tonoxenune u
nemxenne ConHna B [amakTuke.
lNanaktuknu. YE€pHble nOBIPBI B
Alpax TaJlaKTUK

24.04.2025

59

Bcenennas. Paz0eranne rajmakTuk.
Teopust bonpmioro B3pbIBA.
Penukrosoe HU3JIyYEHHUE.
MeraranakTuka

28.04.2025

60

Hepemennsie po6IeMbl
aCTPOHOMHH

05.05.2025

61

KoHTponbHas pabora «IIeMEHTHI
ACTPOHOMHUHU U aCTPOPHUZUKNY

08.05.2025




62

O0600maronuii YPOK. Poxs
¢u3MKKM U aCTPOHOMHUU B
3KOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COIMAILHON U
ATUYECKOU cdepax IesaTeTbHOCTH
YyeJioBeKa

12.05.2025

63

O6o0marommii  ypok. Ponp wu
MeCTO (U3MKM M aCTPOHOMMHU B
COBPEMEHHON HAy4YHOU KapTUHE
Mupa

15.05.2025

64

Oo6o06marommii YPOK. Ponp
¢dusnueckoi TEOPHH B
(OpMUPOBaHUYU TIPEACTABICHUHA O
(u3nvecKoi KapTUHE MUpA

19.05.2025

65

O6o6maromuii  ypok.  Mecto
¢u3nueckoil KapTUHBI MHpa B
o0mieM  psy  COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O IPUPOJIE

22.05.2025

66

PesepBHbI1  ypok. MarnutHoe
1oJe. OnexTpoMarHuTHas
WHAYKLUS

26.05.2025

67

PesepBHbIi1 YPOK. OnTuxka.
OcHOBBI ~ clieMaIbHONW  TEOPUHU
OTHOCHUTEIIEHOCTH

29.05.2025

68

Pesepubiii  ypok.  KBanTOBas
¢uznka. DIeMEeHThl aCTPOHOMHHU U
acTpoPpU3UKU

29.05.2025

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



https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB IIO
[NPOT'PAMME

68




YUYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
IHPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI
Jlureparypa g yuyurtens:
1. Tporpammsel obiieoOpa3oBaTenbHbIX yupexkaenuit «dusuka. 10-11 xmacce,
Mockga, «IIpocsemenue», 2020
2. Yueonnk «®Pwmsmka. 11 wmacc. Kmaccmueckmit kypc». ba3oBblii  ypoBeHb.
MskumeB [.4., byxosueB b.b., Hapyrun B.M. Mocksa, «lIpocBemenuey,
2019, 2020
3. Ilocobue nmsi oOmieoOpa3zoBaTENbHBIX YUpeXKIeHUNH. 3amaduHuku <« Ipodbiy.
PeivkeBuu A.TI. «®usuka. 10-11 kimacces». Mocksa, «/[poday, 2019
4. DNeKTpoHHOE TpWIokKeHue K yueOHuky ¢msuku 11 kimacca Mskumes [.41.,
byxosues b.b., Hapyrun B.M., MockBa, «IIpocseenue», 2019, 2020
5. DnekTpoHHOE yueOHoe m3nanue «BupryanbHas gusnueckas sadoparopus. 11
kiaccy, OO0 «/Ipodar, 2019
6. LHOP no ¢usuke: unrepakruBHbie ypoku. Calt «KiaccHast puzuka.

Jluteparypa nist o0yqaronuxcsi:

1. VueOnuk «®Puzuka. 11 kinacc. Knaccuueckuii kypcy». ba3oBblil 1 mpo@uiIbHbINA
YPOBEHb. Mskumes [.4., byxoBues b.b., YHapyrumn B.M., Mocksa,
«IIpocsemenue», 2019, 2020

2. Ilocobue musi oOmIe0O0pa3oBaTENbHBIX yUpSKICHUN. 3amadHuku  «JIpodsry.
PeivkeBuu A.Tl. «®usuka. 10-11 kimacce». Mocksa, «/[poday, 2019

3. DnekTpoHHOE MpUIoKeHHe K yueOHuKy ¢usuku 11 xmacca Mskumes [.51.,
byxosues b.b., Hapyrun B.M., MockBa, «IIpocsemienue», 2019, 2020

4. DnexktpoHHOE yueOHOe m3nanue «BupryanbHas duzudeckas adoparopus. 11
kiaccy, OO0 «/Ipodar, 2019

5. HOP no ¢usuke: unrepakruBHbie ypoku. Calt «KiaccHast puznkay.



