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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypOBHS Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus pa3pabOTaHa HAa OCHOBE IMOJIOXKEHUH M TpeOOBaHUU K pe3yibTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTeslbHONW NporpamMmbl, mpenactaBieHHbIXx B PI'OC
COO, a Takxe c yuérom (QenepanbHO paboueid MNporpaMMbl BOCHUTAHUS U
KOHLEMUMU MpenojaBanus ydeOHoro mnpeamera «dusuka» B 00pa3oBaTEIbHBIX
opranuzanusax Poccuiickoit deaeparuu, peann3yronux OCHOBHbIE 00pa30BaTeIbHbIC
MIPOTPaMMBL.

Copepxanue mporpaMMmbl 1o (U3MKE HamNpaBleHO Ha (OpMUPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOyuatomuxcs 10—11 kimaccoB npu o0yueHuu
ux ¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO IMOAXOAA.
[Iporpamma o ¢usuke coorBetcTByeT TpeboBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METalpeJAMETHBIM pe3yJibTaTaM OOYyYeHUs, a TaKxkKe
YUHUTHIBAET HEOOXOJUMOCTh peaU3alldh MEXIPEAMETHBIX CBs3eld (QU3NKU ¢
€CTEeCTBCHHO-HAYUYHBIMU YYEOHBIMU TIpeMeTaMHu. B Hell ompenensroTcss OCHOBHBIC
e M3ydeHus: GU3MKU Ha YPOBHE CPEJHEro oO0Iiero oopa3oBaHusl, MIAHUPYEMbIe
pe3yabTaThl OCBOCHUS Kypca (DU3UKH: JTUIHOCTHBIC, METAIIPEAMETHBIC, TIPEAMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma no gpu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE pe3yJIbTaThl OCBOCHUS Kypca (Pu3uMku Ha 0a30BOM YpOBHE, B

TOM YHCJIe PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepkaHue yueOHoro npeaMera «Dusukay 1Mo rogaM o0ydeHHs.

du3rka Kak Hayka o Hanbosee oOIIMX 3aKOHaX MPUPO/IbI, BRICTYIAsI B KAYECTBE
y4eOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY 3HAHMUU 00
okpyxkaroreM wmupe. IlkonpHBI Kypc GH3MKH — CHUCTEMOOOpA3yIOMUNA IJIs
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (DU3NYECKHE 3aKOHBI JIEKAT
B OCHOBE MPOIECCOB U SIBJICHHH, M3y4aeMbIX XUMHUEH, OuoJIorueH, (u3mdecKon
reorpadueit u actpoHomMuei. Mcrmonb30BaHue M aKTUBHOE NMTPUMEHEHUE (HU3UICCKHUX
3HAHWM OMpeAeNseT XapakTep W pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTHH B cdepe
SHEPIreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IMOJYYEHUS HOBBIX MATEpHUANIOB C
3aJlaHHBIMU CBOMCTBaMH W JApyrux. M3ydenue (pU3MKu BHOCUT OCHOBHOW BKJIAJ B
dbopMHUpOBaHME  €CTECTBEHHO-HAYYHOW  KapTUHBI MHUpa  OOydYaromimxcs, B
dbopMupOoBaHUE YMEHUM MPUMEHSATh HAYYHBI METOJ IO3HAHWS TMPHU BHITIOJHEHUU
MMH YYEOHBIX UCCIEOBAHUM.

B ocHOBY Kypca (u3MKH U1l yPOBHS CPEAHEro o0Iero o0pa3oBaHusl MOJI0KEH
pAI Uael, KOTOpble MOYKHO PAaCCMATPUBATH KaK MPUHIUIIBI €r0 MOCTPOESHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kype SBISETCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual M3 BCEX pa3/iesioB (DU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B CcOOTBETCTBMM C HEW Marepuan Kypca (QU3MKH
o0ObeMHEH BOKpPYr (¢u3nueckux Teopuil. Benymwmm B Kypce  sBisieTcs
(dopMHUpOBaHUE NPEICTABICHUNH O CTPYKTYPHBIX YpPOBHAX MaTEpHUM, BEIECTBE U
ToJIE.

Hoes ecymanumapuzayuu. EE peanuzanus mpeanoiiaraetT MUCHIOJIb30BaHNUE
TYMaHUTApHOTO TOTEHLMaNa (U3MUYECKON HAayKH, OCMBICIEHUE CBA3U Pa3BUTHUSA
($u3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTpodIeMamu.

Hoes npuknaonoii nanpasnennocmu. Kypc Gu3uku npeamnogaract 3HakOMCTBO €
IIMPOKUM KPYrOM TEXHHYECKUX U TEXHOJOTHMYECKUX MPUI0KEHUN H3YYEHHBIX
TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu  peanusyercs TIOCPEACTBOM  BBEACHHUS  DJIEMEHTOB
coJiep KaHusl, MOCBAIIEHHBIX 3KOJIOTMUYECKUM MPpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE
CBS3aHbl C DPA3BUTHMEM TEXHMKHM M TEXHOJIOTHM, a Takke oOCyXIeHus Mpoliaem
PaIMOHAILHOTO MTPUPOAOIIOIB30BAHUS U SKOJIOTUYECKON O€30MacHOCTH.

CrepXKHEBBIMM DJIEMEHTaMHU Kypca (U3UKM Ha YpPOBHE CPEIHEr0 OOIIETro
oOpa3oBaHMsl SBISIIOTCS (u3nyeckue Teopuu ((popMUpOBaHUE MPENCTaBICHUNA O
CTPYKTYpe MOCTPOCHUS (U3NUYECKON TEOpuH, poiu (yHIaMEHTAJIbHBIX 3aKOHOB U
[IPUHIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O IPUPOJAE, TPaHULAX IPUMEHUMOCTH
TEOpUH, JJI ONMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJICHUN U ITPOLIECCOB).

CucTeMHO-ACSITEbHOCTHBIN MOAXOJl B Kypce (HU3UMKHU peaTu3yeTcs Mpexae
BCEro 3a CUET OpraHU3alui SKCIIEPUMEHTAIBHON AesITeIbHOCTH o0yvatonmxces. Jis
0a30BOro ypoBHS Kypca (H3WKHM — 3TO HCIOJIL30BAHUE CHUCTEMBl (DPOHTATBHBIX
KpPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U Ja0OpaTOpHBIX paboT, KOTOpPbIE B IMporpamme
no ¢u3uke OOBEIMHEHBI B OOIIMI CIHUCOK YYEHWUYECKHUX IPAKTHUECKUX pPaboT.
Bbinenenne B yKka3aHHOM IiepeyHe JabOpaTOpHBIX padOT, MPOBOAUMBIX IS
KOHTPOJISI M OLIEHKH, OCYIIECTBIISIETCS Yy4YacTHMKaMU 0Opa30BaTEIbHOIO MpoLecca
UCXO0/1sI U3 0COOEHHOCTEH TUIAHUPOBAHMS M OCHAILEHUS KaOuHeTa ¢pusuku. [Ipu sTom
o0ecnieurBaeTcsi OBJAJEHUE OOYYAIOUIMMUCS YMEHHUSMU MPOBOAUTH KOCBEHHBIE
U3MEPEHMsI, HCCIEIOBaHMUS 3aBUCHUMOCTEH (PU3NYECKHX BEIMYMH M MOCTAaHOBKY
OIIBITOB I10 TPOBEPKE MPEII0KEHHBIX THITOTES.

bonpmioe BHUMaHME yAEHAETCA PEIICHUIO PACYETHBIX M KAYECTBEHHBIX 3ajad.
IIpu 5TOM i1 pacd€THBIX 3aAa4 OPUOPUTETOM SIBIIAIOTCA 3aJa4d C SBHO 3aJaHHOU
¢usnyeckold MOJENbIO, TO3BOJSIONIME IMPUMEHSTh HW3YYCHHbIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOIO pasjeila Kypca, TaK W HMHTEIPUPYSA 3HAHUA U3
pa3HbIX pas3znenoB. I KadyeCTBEHHBIX 3a1a4 NPUOPUTETOM SIBISAIOTCS 3aJaHus Ha



00BsICHEHHE NMPOTEKAaHUs PU3NYECKUX SBJICHUM U MPOLECCOB B OKPYKAIOUIEH KU3HHU,
TpeOytonue  BbIOOpa  (U3MYECKOM  MOAENM Il  CUTyallud  MPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B cootBercTBUM ¢ TpeboBanuamu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecrieyeHuto ydeOHOro mporecca 0a30BbId ypOBEHb Kypca (PU3MKM Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHUs JOHKEH H3y4daThCsl B YCIOBHUSX IPEAMETHOTO
kaOuHeTra (QU3UKK WIM B YCJIOBUSX HHTETPUPOBAHHOIO KaOWHETa NPEIMETOB
€CTEeCTBEHHO-HAYYHOro Iukja. B kaOuHeTe (U3MKU JOIKHO OBITh HEOOXOIHUMOE
nabopaTopHOe 000pYJOBaHUE JIJISl BHIMOJIHEHUS YKAa3aHHBIX B IPOrpaMme 1o (pusuke
YUYEHUYECKHUX MPAKTUYECKUX pabOT U IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JlemoHCcTpanimoHHoe  00OpyJoBaHUME  (OPMUPYETCSI B  COOTBETCTBHHM  C
OPUHLIMIIOM  MUHUMAJbHOM  JOCTATOYHOCTH M OOECHedYMBaeT  IMOCTaAaHOBKY
NEPEUnCICHHBIX B TMporpaMMe 1o (U3MKE KIIOYEBBIX JIEMOHCTpAUUNd IS
UCCJICIOBAaHUSA  U3Y4YaeMbIX  SBJICHHMM W MPOLECCOB, OMIUPUYECKUX U
GyHIaMEHTaTBHBIX 3aKOHOB, UX TEXHHYECKHUX MPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHHME JUIsI YYEHHYECKUX MPAKTHUECKUX padboT
dopMupyeTcsi B BHJIE€ TEMaTUYECKUX KOMIUIEKTOB M OOECHeuMBaeTCsl B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYyX oOywatomuxcs. TeMmaruyeckue KOMILJIEKTHI
nabopaTopHOro 00OpYIOBaHUS JOJDKHBI OBITh TOCTPOEHBI Ha KOMILJIEKCHOM
UCMOJIb30BAaHUM aHAJOTOBBIX U LU(POBBIX NPUOOPOB, a TakkKe KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIETSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCSL:

e (opMupoBaHHE HHTEpeca U CTPEMJIEHUS OOy4arolMXCs K HaydHOMY
U3YyYEHUIO MPHUPOJBI, Pa3BUTHE HX MHTEJUIEKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE NPEICTABICHUN O HAYYHOM METOJE MO3HaHUS U (popMHpoOBaHME
HCCIIEZIOBATEIBCKOTO OTHOUIECHHS K OKPY>KaIOIUM SIBJICHUSIM;

e (opMHUpOBaHHE HAyYHOI'O MHUPOBO33PEHHUS KaK pe3ysbTaTa M3Y4YE€HHs OCHOB
CTpOEHUS MaTepUH U PyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHUE YMEHHUI OOBSICHATD ABJICHUS C UCTIOIb30BAaHUEM (PU3UUECKHUX
3HAaHUHN U HAYYHBIX JJOKa3aTeNIbCTB;

e (opMupoBaHHE TNPEJCTABICHUNA O pOIU (PUUKU ISl Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHI.

HoctrxeHue 3TUX Leneid oOecreunBaeTcs PELICHHEM CIEAYIOIUX 3aaad B

nporecce U3yyeHus Kypca (U3MKHU Ha yPOBHE CPEAHETO 0011Iero o0pa3oBaHUs:

e MpuOOpETEHUE CUCTEMBI 3HAHWIA 00 OOMMX (HU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHax, TEOpUAX, BKIOYAs MEXaHWUKY, MOJIEKYJSpHYIO  (pU3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOYU3HKY;



e (opMupoBaHUE YMEHHUI MPUMEHSITh TEOPETUUECKUE 3HAHUS JIJI1 OOBICHEHUS
(bU3UYECKUX SIBJICHUN B MIPUPOJIC U JIJISl MPUHATHS MPAKTUYECKUX PELICHUN B
MMOBCETHEBHOM KHU3HU;

e OCBOGHHME CNOCOOOB pelIeHUs pa3IuYHbIX 3aJad C SBHO 3aJaHHOU
(¢u3nuecko MOJIENBI0, 3aJay, IMOJPa3yMEBAIOIIUX CAMOCTOSTENIBHOE
co3gaHue GU3NUECKOU MOJEINH, aJIEKBATHON yCIOBUSM 3aa4H;

e TMOHMMaHWE (UBNYECKUX OCHOB W TPHUHLMUIOB JEUCTBUS TEXHUYECKHUX
YCTPOUCTB U TEXHOJOTMYECKUX MPOIECCOB, UX BIUSHHUS HA OKPYXKAIOIIYIO
cpeny;

e OBJIAJICHHUE METOJaMU CaMOCTOATEJILHOTO IUJIAHUPOBAaHUS M TPOBEIACHUS
bU3UYECKUX SKCIEPUMEHTOB, aHaJIW3a M HWHTEpIpeTanuu HHOOpMaIUH,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O Pe3yibTaTa;

e CO37laHUE YCIOBUM ISl Pa3BUTUSA yYMEHUU MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEITbHOCTH.

Ha wusyuyenme ¢usuku (6a30BbIii ypOBEeHb) Ha YypOBHE CpEAHETO OOIIEro
obOpazoBanus orpoautcs 136 gacos: B 10 kinacce — 68 yacoB (2 yaca B Henelno), B 11
Kacce — 68 yacoB (2 yaca B HEJENIO).

[Ipemmaraemeiii B mporpamMme 1o (¢GU3UKE TMEepeueHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISETCS PEKOMEHJOBAHHBIM, VYYHUTENIb JieJlaeT BBIOOD
NpoBeJieHUs JabOpaTOpHBIX pabOT W OMNBITOB C YYETOM HHIUBHUIYATbHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeTOAbl HAYYHOI'0 NO3HAHUS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckue 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)xeHue nepeMenieHnil U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuuentHoe  naBwkeHue. JIBMKEHME  MaTepualbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH)KEHUE CHAPSI0B, LICNIHBIE U PEMEHHBIE IIEpEIadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenne aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyenne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEIEIICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpoIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HploTOHA /1J1s1 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalleHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckast sHeprusi marepuaibHON TOuku. Teopema 00 H3MEHECHHH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIUAbHBIX CHJI C M3MCHEHHEM MEXaHWYECKOW DSHEPTruu CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPrUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmxkenue. Juddysusa. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temmneparypa u €€ uamepenue. Illkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBrHa. 1'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—KitaneipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHnueckue yCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ HAa OCHOBE HM3MEPEHUM
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JebHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuuecknue yCTpPOMCTBA UM MPAKTUYECKOE TPUMEHEHHUE: JIBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAIu).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHHbld mnap. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUcCTaJu3anus. Y nenpHas Teriora miasineHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHW>KEHHOM [1aBJICHUMU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuueckoro mnois. [IpuHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JluanekTpuyeckas NPOHUIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBICHUE. YAEIbHOE COMPOTHBICHUE BEUIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 1 MOJTHOM (3aMKHYTOM ) 3eKkTpruyeckoi nenu. KopoTrkoe 3aMbikaHue.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIEKTpUYECKUi TOK B Ta3zax. CamMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOJTYITPOBOAHUKOBBINA TUO]I, TAIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wW3MepeHHue >IEeKTpOABMXKYyIIeH cuibl. KopoTkoe 3amblkaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 60a3oBoro ypoBHsS B 10 Kiacce OCyIIECTBISETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SIBICHUE, HAay4HbIH (akT, rumore3a, (U3MYEcKash BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, raTbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHuTHBIX MOJel. JIuHuM MarHuTHOM MHAYKUMU. KapTuHa JIMHWNM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKoM. OnbIT DpcTena. BzaumoaeiicTBue nmpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
MHIYKIUU. OJIEKTPOJABHXKYIAs CUla HWHIAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJIEKTPOABIKYIAs  CHia
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTUYECKUH MAasiTHUK. Y PaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMH KoJeOanusimu. @dopmyna Tomcona. 3akoH coxpaHeHHS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

Ilepemennbiii  TOK. CHUHYcCOUIANbHBIM TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4YeCKUN MasTHHK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocie0oBaTEIbHOM COEIMHEHHUU PE3UCTOpPA, KaTYLIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOro ToKa B I[eNM M3  MOCIEAO0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, MpEIOMIICHUE, MOIspU3anus, AUPpaKus,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIICH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHE MONEPEYHBIX U MPOJIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHopoaHouU cpexe. JIyu cBera. ToueuHbI HICTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucniepcus cBera. ClioXHBIN cocTaB Oesoro ceera. L[BerT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpaxiuumoHHas pemérka. YCIOBUE HaOMIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OINTHKA, TU(PPAKITMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenune nokazaress NpeaoMIeHUs CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJIYJA CKOPOCTHU
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToadpdexra. YpaBHenue DiHmTeriHa st porosrddexra. «KpacHas rpanuiia»
doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTAaHOBKE ¢ ITMHKOBOM IJIACTHHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
TyaJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHedyaThIX CIEKTPOB U3TYUEHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
SAIEPHON SHEPreTUKU. DKOJIOTUYECKHUE aCIEKThI IAEPHON SHEPTrEeTUKHY.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUU. [IpuKkiagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIIENOBATEIbHOCTH. BHyTpeHHee CTpoeHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm u  acTpOHOMHMHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIOCKUX (puryp u 00bEMa Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOW PEMIETKH, CHEKTpalbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro OOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIC PE3ybTaThl OCBOCHUS yueOHOro npeamera «duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTh OOYyYaroImIMXCsl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IEATEIHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKAAHCKOM MO3UIIMK 00YJaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTHUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3allNig;

YMEHUE B3aNMOJIECTBOBATh C COLUUAIBHBIMU MHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hopMHUPOBAaHHOCTH POCCUUCKOU TpaKIaHCKOH WJICHTUYHOCTH,
NaTPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUUBOrO OYIYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETHYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIEeTro (PU3NYECKON HAYKE;

5) Tpy10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh JKOJOTUYECKONW KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OMbITa JeATEeIbHOCTH HKOJIOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBJISATH  NPOEKTHYIO U HUCCIEI0BATEIbCKYIO
NeATeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisiTh ILENU ACATECIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEHICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIUXCS
MaTE€pUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSIX  PEAbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUHN )KU3HEHHBIX MPOoOJIeM.
ba3oBble ucciieqoBaTeJIbCKUe 1eCTBUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00ylacTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (HU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OICHKY HOBBIM CHTYAIIHsIM, OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTU3allMI0 M MHTEpPIpETalni0 MHPOPMAlUU pa3iNYHbIX BUJIOB U (GopMm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProOHOMUKH, TEXHUKH O€30IMacHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
(dopmy mpencTaBiIeHHs U BU3yaIU3aluu.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBIIAITh  OOLIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IPUHUMATh L€IM COBMECTHOW  JACATEIIbHOCTH, OpPraHU30BbIBATH WU
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
001t pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE yHUBepPCcAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX M KAaueCTBEHHBIX
3a/1a4, IJIaH BBHITIOJHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh ero, OpaTh Ha celd
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYallMsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



HCIIOIb30BaTh MPUEMBI peIeKCUM JJIsI OIICHKU CUTYyalluu, BIOOpa BEPHOTO
peLICHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO HX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
JeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEPILIEHCTBYETCS AMOIIMOHAIBHBIN UHTEIIJICKT, MpeaIoaaraonmi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONICTO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOITMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMH3M, WHUIMATUBHOCTh, YMEHHME JACHCTBOBAaTbH HUCXOJSd HM3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHbI MHUpPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TIPUMEHECHHS W3YYEHHBIX (PU3NUECKUX MOJEICH:
MaTepHalibHas TOYKa, MHEePIMaIbHas cUcTeMa 0Tcuéra, abCONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KUHETUUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
1 TBEPJIBIX TEJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCcylie, CBSI3b MEXKAYy IapaMeTpaMH COCTOSHHMS Tra3a B H30Mpolieccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYEeCKasl YHEPTUsi, MOTCHI[MAIbHAS dHEPTHS, MEeXaHU4YecKas
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh M3YyYCHHBIC TEIUIOBBIC CBOWCTBA TN M TEIUIOBBIC SIBICHUS,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasi SHEPrUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBUSA TEIJIOBOIO JBUTATENsI; TPU ONHUCAHUM
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

ONMUCHIBATh U3YUEHHBIEC JJIEKTPUUECKHE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsl, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONMHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEITMYHMH, WX OOO3HAUYCHHUS W €IUHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIIHE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl W SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUsS MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUs UMIIYJbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €70 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIWIBI JCHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX OE30MAaCHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady U TUMNOTE3y Y4eOHOro HSKCIEpUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO HM3MEPEHHUS M WCIOJb30BaTh H3BECTHHIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTH PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJIUIT U TpaHKOB, JIeJIaTh BHIBOJIBI 110 PE3yIbTaTaM HCCIICIOBAHUS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEACHUH HCCIEIOBAaHUN B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOIb30BAHUEM HM3MEPHUTENBHBIX YCTPOICTB U J1abOpPaTOPHOIO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEOoOXOaUMBbIe JUIsl €€ pelieHus, MPOBOJAUTh PAcuy€Thl U OICHUBATH PEATHHOCTH
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIeHWH  y4yeOHbIX  3a7ad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHU Y4eOHOW M HAy4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIIaJa POCCUMCKUX M 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTsE o0ecriedeHus: 0€30MacHOCTH MPU OOpaIeHUH ¢ TPUOOpaMu U TEXHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIbHOCTh B HECTAHAAPTHBIX CUTYaIUSAX, aJICKBATHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poyib U MeCTO (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOMW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHUS W3YyYCHHBIX (UUYECKUX MOJCINICH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siipa MPHU PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO TIIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepepennus, Audpakuuds U MOJSpU3AlUsi  CBETa, JUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CIHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAas W HMCKYCCTBEHHas
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3NUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
AJEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSHKEHUE, 3JIEKTPUYECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHAYKIMS MarHuTHOIO MoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJI€W, MEPHOJ MU YacToTa
KojeOanmii B KoseOaTeIbHOM KOHTYpe, 3apsiJ W CWiIa TOKa B TIPOIEcce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHYECKAasl CHUJIa JIMH3bl, NMPU OINHUCAHUM MPABUIBLHO TPAKTOBATH (HU3UUYECKUIT
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
GopMynbl, CBA3BIBAIOIIME JAaHHYI (DU3WYECKYH0 BEIWYMHY C JPYTUMHU
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nYecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, SHEPIrusi U UMMYJIbC (POTOHA, MEPUO/] TOJypacHaaa, SHEPTUsl CBSI3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIT
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTU3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIOIB3YA (PU3MUECKUE
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalieIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akOoH Jlwoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOM
WHJIYKI[UW, 3aKOH MPSIMOJIMHEWMHOTO PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHaA 111 PoTtodrddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHECHUs
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, MPu dTOM pa3indaTh CIIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEpPEHMIl: NpPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEIJIOKEHHOTO O0OPYIOBaHUS, MPOBOIUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIWYMH C HCIOJIH30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUYECKUX BEIMYMH B BHJIC TAaOJIHUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS;

coOmoaTh mpaBmia 0€30MacHOrO TpyAa MPHU MPOBEJACHUU HCCIEIOBAHUI B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TIPOSKTHOU
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJa4u



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

pelaTh KaYeCTBEHHbIE 3a/1a4i: BHICTPAUBATh JJOTUYECKH HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXKACHUI C OMOpoid Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJOTUM JJIA MOUCKA, CTPYKTYPUPOBAHHUS, UHTEPIIPETALUU
U Tpe/CcTaBleHusl yueOHON M HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYyYeHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3inuyaTh yCJIOBUsA UX 0€30MAaCHOI0 MCMOJIb30BaHUS B IMOBCEIHEBHON
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUS] HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TpyNMbl, PALUOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aIeKBaTHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE pacCMaTpUBAaEMO POOIEeMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe 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 no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazueny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [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

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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmmuyecTBo yacos Oo0opynoBanue
DJIeKTPOHHbIE
Ne Konrpos | Tlpakruu | /[lara nenrpa «Touka
Tema ypoka nugposbie
n/n Bcero | bHBIE ecKue H3ydeHusl pocrtay
oOpa3oBaTtejibHbIE
padoThI padoThI
pecypchl
dusnka — HayKa 0 PUPOJIE. bubnuotexa [JOK
1 Hay4unble MeTO b1 TO3HAHUSA 1 https://m.edsoo.ru/ff0
OKPYXAIOIIETO MUPa €32e2
Ponb u MecTo pusuku B
OPMHPOBAHHUH
opmip . . bu6moreka [IOK
COBPEMEHHOU HAayJHOU
2 CADTHHEL MIDA. B 1 https://m.edsoo.ru/ff0
P Pv ) c33e6
MPaKTUYECKON JesITeTbHOCTU
monen
Mexannueckoe OBMKEHHUE.
OTHOCHUTEIBHOCTD bubnuorexa [JOK
3 MEXaHUYECKOTO JIBHKCHUS. 1 https://m.edsoo.ru/ff0
[Tepemenienue, CKOpOCTD, c3508
yCKOpEeHUe
bubnuoreka [[OK
PaBHOMepHOE
4 OSMOTHHEHHOE TRIKEHHE 1 https://m.edsoo.ru/ff0
P A €3620
PaBHOyCKOpEHHOE bubmotera [JOK
5 o aMoinnéjn“Hoe BIKCHITE 1 https://m.edsoo.ru/ff0
P A c372¢
5 CB00OOIHOE MaicHHUE. 1 bu6mmoreka [JOK
YckopeHue cBOOOHOTO https://m.edsoo.ru/ff0



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

najacHus

c39cc

KpuBosmHeliHOe 1BUXKEHNUE.

bubnuoreka [IOK

7 JIBr>KeHre MaTepuanbHON https://m.edsoo.ru/ff0
TOYKH II0 OKPY’KHOCTH c3ada
[IpuHLIHIT OTHOCUTENBHOCTH
r bu6mmoreka [IOK
anmwies. MHepuuanbHbie
8 . https://m.edsoo.ru/ff0
cucrteMsl orcuera. [1epBrrit
c3be8
3akoH HproToHa
Macca tena. Cuina. [Tpunnun
. bubnuotexa [JOK
cyneprno3uiuu cui. Bropou
9 saxor HEIOTOHA s https://m.edsoo.ru/ff0
_ a c3be8
MaTepuaIbHOU TOYKH
Tperun 3akoH HproToHa st bubmorexa HOK
10 https://m.edsoo.ru/ff0
MaTepHUaIbHBIX TOYEK
c3be8
3aKOH BCEMHPHOTO
bu6moreka [IOK
TaroteHus. Cusa TSKEeCTH.
11 lenmin cocnimecrs https://m.edsoo.ru/ff0
P c3d00
CKOPOCTh
bu6mmoreka [JOK
Cuna ynpyroctu. 3aKoH
12 Cvica. Bec Tera https://m.edsoo.ru/ff0
ya. c3e18
Cuna tpenus. Koapdumuent
TpeHus. Cuia bubnuoreka [JOK
13 COTNIPOTHUBIICHHUS MTPH https://m.edsoo.ru/ff0
JBUKECHUU TeJa B )KUIAKOCTH c3f76
WJIU Ta3e
14 IToctynarensHoe u bubnuorexa [IOK

BpallaTCJIbHOC ABUKCHUC

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c39cc
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

abCOFOTHO TBEPIOTO Tea.
MowmeHnT cuisl. [lnedo cuibl.
VYcnoBus paBHOBECUS
TBEPAOIO Tena

c41a6

Nmnynsc maTeprabHOM
TOYKHU, CUCTEMBI
MaTepUaIbHbIX TOYEK.

bubmmoreka [{OK

15 PIMIVIEC CHEL 3aKomH https://m.edsoo.ru/ff0
Y ' c43d6
COXpaHEHHs UMITYJIbCA.
PeaktuBHOE nBIDKCHUE
PaboTa 1 MOIITHOCTE CHJIBL.
Kunernueckas sneprus bubnuorexa [JOK
16 MaTepHUaIbHON TOUKH. https://m.edsoo.ru/ff0
Teopema 00 H3MECHEHHUH ¢4502
KUHETUYECKOW SHEPTUU
[TorenumansHas 3HEPTHUSL.
[TorenumanpHas SHEPTUS
YIIPYTO 1e(OpMHPOBAHHOK bubnuorexa [JOK
17 https://m.edsoo.ru/ff0
npykunbl. [loTeHmanpHas c46la
SHEPTHUs Tesia BOIU3U
MMOBEPXHOCTH 3eMJIU
IloreHuuanbHbIE U
HEMOTEHI[UAILHBIE CHJIBL.
Cps13b pabOTHI
bubnuoreka [JOK
HEMOTEHI[UAILHBIX CHII C
18 https://m.edsoo.ru/ff0

U3MEHEHUEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TEJl. 3aKOH
COXPAHEHHUS MEXaHUUYECKOU
SHEPrUU

c478c



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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

19

JlaboparopHas paboTa
«HccnenoBanue cBs3u
pabOThI CHITBI C H3MEHCHHEM
MEXaHHUYECKOM SHEPIHH Tella
Ha IIPUMEPE PACTHKECHUS
PE3UHOBOTO JKI'yTa

Kowmmbrorep,
naboparopHoe
obopyoBaHue,
PE3UHOBBIN KIYT,
Habop Tpy30B,
JIMHENKA

20

KonTponsHas pabora no
teme «KnHemartuka.
Jlunamuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE)

bubmmoreka [{OK
https://m.edsoo.ru/ff0

c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO M
Teopuu. bpoyHOBCKOE
newkenne. Juddysus

bu6moreka [IOK
https://m.edsoo.ru/ff0

c4dc2

22

XapakTep ABUKECHUS U
B3aMMOJEHCTBUSA YaCTUI]
BeniecTBa. Moienu cTpoeHust
ra3oB, KUIKOCTEH U TBEPABIX
Tel

23

Macca monekyn. KonnuectBo
BemecTBa. [locTosHHas
ABoraipo

24

TennoBoe paBHOBeCHE.
Temneparypa u eé€
n3Mmepenue. [lkana
teMiiepatyp Llenscus

25

WUneanpusrii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c4fde



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

AOcomoTHas TeMIepaTtypa
Kak Mepa CpelHen
KMHETUYECKON YHEPTUU

bu6mmoreka [IOK

26 BIDKEHHA MOTIEKY! https://m.edsoo.ru/ff0
' c5lle
YpaBHeHue Menpeneena-
Knaneiipona
97 3akoH JlanpToHa. ["a30BbIe
3aKOHBI
JlabopaTtopHnast pabota Kommnsrotep, TpyOka,
«MccnenoBanue TEPMOMET), JTUHEHKA,
28 3aBUCUMOCTH MEXKTY KoJi0a ¢ BOJIoM
rapaMeTpamMu COCTOSTHHS
Pa3peKEHHOTO Ta3a»
N3omnporieccr B naeaqTbHOM bubnuoreka [IOK
29 rase u ux rpaduyueckoe https://m.edsoo.ru/ff0
MPEICTABIICHUE c570e
Buyrpennsisa sneprust
TEPMOAMHAMUYECKOU
CUCTEMBI U CTIOCOOBI €€’
n3menenus. KomnuecTro bubmiorexa LHOK
30 TeILIOTH U paGoTa. https://m.edsoo.ru/ff0
€5952
Buytpennsis sHeprus
0JIHOATOMHOTO HCaJIbHOTO
rasa
bubnuoreka [[OK
31 Buas! Tennonepenaun https://m.edsoo.ru/ff0
€5c36
39 VY nenpHast TEMI0EMKOCTh bubmuoreka [JOK

BCIICCTBA. KommuectBo

https://m.edsoo.ru/ff0



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
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

TCIUIOTHI IIPpU TCILIOICPEaAUC.
AnmabaTHBI poriecc

c5c36

[TepBrIit 3aK0H

bu6mmoreka [IOK

33 TEPMOJUHAMUKH U €TO https://m.edsoo.ru/ff0
NPUMEHEHHE K U30TPOLIECCAM coefc
HeoOGpatumocTs nporeccoB B bubnuorexa [JOK

34 npupoje. Bropoii 3akoH https://m.edsoo.ru/ff0
TEPMOJIMHAMUKHA 6230

. bubnuotexa [JOK

35 HpHHHm} pericteus i K11 https:// m.edSO(])_.I ru/ffo
TETUIOBON MAaIllWHBI £600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MPOOIEMbI
TETUIOOHEPTETHKH
O6o0maromuii ypok bubnuorexa [JOK

38 «MonexymnspHas GpusuKa. https://m.edsoo.ru/ff0
OCHOBBI TEPMOANHAMMKI €6938
KonTtposnsHas pabota o
Teme «MoJtekynsipHas bubmorexa HOK

39 (usiKa. OcHOBEL https://m.edsoo.ru/ff0

c6as0
TEPMOIMHAMHKI
[Tapoo6OpazoBanue u bubnuoreka [JOK

40 KoHJIeHcanus. Micnapenue u https://m.edsoo.ru/ff0
KHIIEHHUE c63hb6
AOcomoTHas U bu6mmoreka [JOK

41 OTHOCHTEJIbHAS BIAKHOCTh https://m.edsoo.ru/ff0
Bo3ayxa. HacelieHHbi nap c64d8

42 TBeépnoe teno. bubnuorexa [IOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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

Kpucramnuueckue u
amop(dHEbIe Tena.
AHU30TpOIUS CBOICTB
Kkpucramios. JKunkue
kpuctayibsl. CoBpeMeHHbIE
MaTepuabl

https://m.edsoo.ru/ff0
c65f0

IlnaBnenue n
KpUcTajuIn3anus. Y ienbpHas

bubmmoreka [{OK

43 https://m.edsoo.ru/ff0
TETUIOTA TUTABJICHHUS.
c6708
Cyo6numariust
bu6moreka [IOK
YpaBHEHHE TETIIOBOTO
44 5 https://m.edsoo.ru/ff0
ayaHca 6820
OnekTpusanus Teil. bubnuoreka [IOK
45 DneKkTpuyeckur 3apsa. JBa https://m.edsoo.ru/ff0
BHJIa DJICKTPUUCCKUX 3apsiJIOB cbbcc
[IpoBOJHUKY, AUANEKTPUKU U
nfn OBOJIHUKHU 3aK(IjH bubmorexa HOK
46 Yip ] https://m.edsoo.ru/ff0
COXPAaHEHHUS ANEKTPUYECKOTO
cbbcc
3apsaa
B3aumoercTBre 3apsiioB. bubnuoreka [JOK
47 3akoH Kynona. Toueunbin’ https://m.edsoo.ru/ff0
3IEKTPUUECKUAU 3apsiT céeced
Hanpsx€HHoCTh
3NEKTPUYECKOTO IOJISL. bubnuoreka [JOK
48 [IpuHuun cynepno3uun https://m.edsoo.ru/ff0
JNIEKTPUUYECKUX TIOJIEU. c6df2
JInHuM HANIPSHKEHHOCTH
49 PaGora cun bu6mmoreka [JOK



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

AIEKTPOCTATUUECKOTO MOJISI.
Ilorennuman. Pa3zHocts
IIOTCHIINAJIOB

https://m.edsoo.ru/ff0

c6f00

50

[IpoBOIHUKY U TUAIIEKTPUKU
B JIEKTPOCTATUYECKOM II0JIE.
Jusnektpuueckas
MIPOHUIIAEMOCTb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0

c7018

51

DNEeKTPOEMKOCTb.
Konpgencarop

bubmmoreka [{OK
https://m.edsoo.ru/ff0

c7126

52

DIIEKTPOEMKOCTH MIIIOCKOTO
KOHJIEHCATOpa. DHEPrust
3apsOKEHHOTO KOHJIEHCATOpa

bu6moreka [IOK
https://m.edsoo.ru/ff0
c72c0

53

JlaGopaTtopHnas pabota
"N3mepeHue 3neKTpoEMKOCTH
KoHAeHcaTopa"

Konpgencarop,
KOMIIBIOTED,
nabopaTopHOe
00opy0BaHUE.

54

[Tpuniun neicTBus u
MIPUMEHEHHE KOH/ICHCATOPOB,
KOIMMPOBAJILHOTO ammapara,
CTPYHHOTO MPUHTEpA.
DJIeKTpoCcTaTUYeCKas
3alIuTa. 3a3eMIICHHE
ANEKTPONPUOOPOB

55

DIIEKTPUUYECKUM TOK,
YCIIOBHSI €r0 CYIIECTBOBAHMUSI.
[TocrosiHubIM TOK. Cuna Toka.
Hanpsxenue.
Conpotusnenue. 3akoH Oma



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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

IJId ydaCTKa e

56

ITocnenmoBarennHOE,
napajuiesibHOE, CMEIIaHHOE
COEJIMHEHUE ITPOBOTHUKOB.
JlaboparopHas paboTa
«M3y4eHne CMEIaHHoro
COEJIMHEHUS PE3UCTOPOB»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
c7410

57

PaboTa u MomHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Hxoyna-Jlenna

bubmmoreka [{OK
https://m.edsoo.ru/ff0
c7838

58

3axon Oma Jy1st TIOJTHOM
(3aMKHYTOM) 3JIEKTPUYECKON
nenu. KopoTkoe 3aMbIkaHue.
JlaGopaTtopHnas pabota
«M3mepenue I]IC nucrounnka
TOKa ¥ €r0 BHYTPEHHET O
COTIPOTHUBIICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0
c7ae0

59

DJIEKTPOHHAs MPOBOIUMOCTh
TBEPJIBIX METAJIOB.
3aBUCUMOCTb COIPOTUBIICHUS
METAJIOB OT TeMIIEPaTyphbl.
CBepXnpoBOAUMOCTh

60

DNEeKTpUYECKUU TOK B
Bakyyme. CBoucTBa
ANIEKTPOHHBIX ITYYKOB

61

[TosynpoBOAHUKH, X
COOCTBEHHas M IPUMECHast
npoBoauMocTs. CBOUCTBA
p—n-nepexona.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c84ae



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
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

[TosrynnpoBOAHUKOBBIE
puOOpHI

DNEeKTPUUYECKUH TOK B
pacTBOpax M pacIuraBax

bu6mmoreka [IOK

62 JJIEKTPOJIUTOB. https://m.edsoo.ru/ff0
DNEeKTPOTUTHYECKAs c82ba
JTUCCOITHAITUSA. DIIEKTPOJIH3
DNEKTPUUYECKUN TOK B Ta3ax.

CaMOCTOSITeTbHBIN U bubmmorexa [TOK

63 . https://m.edsoo.ru/ff0
HECaMOCTOSTEIBHBIN pa3psi/l. c84ae
Monnus. [Tnazma
DnexTpuyeckue npudopsl U
YCTPOWCTBA U UX bubnuoreka [JOK

64 MPaKTUYECKOE MPUMEHCHHE. https://m.edsoo.ru/ff0
[IpaBuna TeXHUKH c86fc
0€301acHOCTH

. bu6moreka [IOK
65 SSESEE?;;:SJEE; https://m.edsoo.ru/ff0
c88be
KonTtponpHas padoTa no
TeMe «IJEKTPOCTATHKA. bubnuoreka [JOK

66 [TocTosSTHHBIN EKTPUUYCCKUN https://m.edsoo.ru/ff0
TOK. TOKHM B pa3IA4HBIX c8a8a
cpenax»

PesepBHbli ypoOK. bubnuoreka [IOK

67 KonTtponsHas pabota o https://m.edsoo.ru/ff0
TeMe "DnexkTpoauHaMuKa" c8c56

68 PesepBHblIi ypoK. bubnuorexa [IOK

Oo6o06u1aromuit ypok o

https://m.edsoo.ru/ff0



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

temaMm 10 ximacca

c8f6c

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Tema ypoka Konrtpos | IlpakTnu Mara nugposbie
n/n Bcero bHBbIE eCKHue H3YyYCHUA oﬁpasonaTe.anble
padoThI padoTsI pecypchl
[TocTostHHBIE MAarHUTHI U X
B3auMo/jieicTBue. MarauTHoe bu6moreka [IOK
1 noje. Bekrop marHuTHOM 1 https://m.edsoo.ru/ff0
UHAYKIUU. JInHImM c9778
MAarHUTHOW MHIYKIIUH
MaruauTHO€ TIoJ1e
bu6moreka [IOK
MIPOBOJTHHUKA C TOKOM. OTBIT
2 SocTena. BannonelicTaie 1 https://m.edsoo.ru/ff0
Tena. WMOJICVCTBU
p c98fe
MPOBOJTHUKOB C TOKOM
JlaT4nmKk MarHUTHOTO
JlaGopaTopHas paGora Bubimoreka [[OK | [TO7PL, HOCTOSIHHBIM
MAarHuT MOJIOCOBOM
3 «/M3ydeHre MarHuTHOTO OIS 1 1 https://m.edsoo.ru/ff0 . ’
JIMHEKa
KaTYIIKU C TOKOM» c98fe
M3MepHUTeIIbHa,
KaTylllKa ¢ TOKOM
JlelicTBME€ MarHUTHOTO TOJIS JlaTyuk MarHuTHOTO
Ha MPOBOJHUK ¢ TOKOM. Cuia Eu6 OK I0J151, TIOCTOSIHHBIN
noIMoTEKA i
Awmnepa. JlabopaTopHas 1 Mariur IoJocoBoH,
4 1 1 https://m.edsoo.ru/ff0 | nuneiika
pabota «MccnenoBanue
. c9ac0 HW3MEpUTEIIbHAS, PaMKa
JENCTBUS MOCTOSIHHOTO C TOKOM
MarHuTa Ha pamMKy ¢ TOKOM»
. bu6mmoreka [JOK
JleficTBE€ MarHUTHOTO TOJIS
5 1 https://m.edsoo.ru/ff0
Ha JBUKYILYIOCA
S codf4



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

3apspKeHHYHo yactuiy. Cuia
Jlopenna. Pabora cuibl
Jlopenua

DneKTpoMarHuTHas
naayknus. [Totok BekTopa
MaraHutHoM uHAYKIuu. J/C
WHIYKIHU. 3aKOH
AIEKTPOMArHUTHO M
nHaykuun Papanest

JlabopaTtopHnast pabota
«HcciaenoBanue sIBJIIEHUS
3IEKTPOMAarHUTHOU

WHIYKITUW

bu6moreka [IOK
https://m.edsoo.ru/ff0

cals0

Kommnsrorep, natunk
HaIPSDKEHUS, COJICHOU],
ITOCTOSTHHBIN MOJI0COBOM
Maraur, Tpyoka [1BX,
KOMILJIEKT MPOBOJIOB

NuaykTuBHOCTH. SIBIEHUE
camonnaykiuu. IJ1C
CaMOMHAYKIIUU. DHEPTUs
MAarHUTHOTO TIOJIST KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE
moJie

bu6moreka [IOK
https://m.edsoo.ru/ff0

ca600

TexHuuyeckue ycTpoicTBa u
UX MPUMEHEHHE: TIOCTOSHHBIE
MarHuThl, JIEKTPOMAarHUTHI,
ANIEKTPOIBUTaTENb,
YCKOPUTENHU IEMEHTAPHBIX
YacTHUll, UHAYKIIMOHHAS TeUb

10

O6o06maromuit ypok
«MarauTHoe mnoJe.
DneKTpoMarHuTHas
VHTYKIUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cab82



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

11

KonTtponsHas pabora o
Teme «MarHuTHoe 1noJie.
DneKTpoMarHuTHas
HHIAYKIHS

bubnuoreka [IOK
https://m.edsoo.ru/ff0

cad58

12

CBOOOTHBIC MEXaHUYCCKUE
Kosebanus. ['apMoHHUEeCcKHe
KojeOaHus. YpaBHEHUE
TapMOHHYECKUX KOJIeOaHUH.
[IpeBpaiienue s3uepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0

caf06

13

JlabopaTtopnasi pabota
«HccaenoBanue
3aBHCHUMOCTH TIEPHOJIa
MaJlbIX KoJieOaHu# Tpy3a Ha
HUTH OT JJIMHBI HUTHU U
Macchl rpy3a»

Hutb, HabopoB rpy30B
pa3HO# Macchl,
KOMIIBIOTED

14

KonebaTenbHBIM KOHTYP.
CBoOogubie
AJIEKTPOMArHUTHBIC
KOJe0aHMs B HICATbHOM
KoJIeOaTeIbHOM KOHTYDE.
AHaJIOTUSI MEXTY
MeXaHUYECKUMH U
ANEKTPOMArHUTHBIMU
KOIe0aHUsIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0

ch820

15

®opmyna Tomcona. 3akoH
COXpaHEHUsl DHEPTUH B
ujearbHOM KoJeOaTeTbHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0

ch9c4

16

IIpencrasnenue o

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4

3aTyXaloluX KOJIeOaHUsX.
BrinyX1cHHBIE
MeXaHMYECKUe KoJeOaHws.
Pe3onanc. BeiyxneHHbIE
AIIEKTPOMArHUTHBIE
KoJIeOaHHs

https://m.edsoo.ru/ff0
cbh86

17

[IepeMeHHBIN TOK.
CunycouganbHbIA
MepEeMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKA.
AMIUTUTYIHOE U
JIEWCTBYIOIIEE 3HAYEHUE
CHJIbI TOKA U HAIPSHKEHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0
chd34

18

Tpancdopmatop.
[IpousBoacTBO, nepenaya u
MOTpeOICHNE INMEKTPHUIECCKOM
SHEpPruun

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE AIIEKTPUUECKOTO
3BOHKa, FeHepaTopa
MEPEeMEHHOT0 TOKa, TMHUM
aNeKTponepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cc324

20

DKOJIOTHYECKHE PUCKH IIpH
IIpOU3BOACTBEC
QJICKTPOSHEPTIUM. Kyanypa
HCIIOJIb30BaHUA
QJICKTPOOHEPTUH B
MOBCEIHEBHOU JKU3HU

21

MexaHu4deckue BOJIHBI,

bu6mmoreka [JOK



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

YCIIOBUS PAcIIpOCTPaHEHMSL.
[Tepuona. Cxopocthb
pacnpocTpaHeHus U AJIUHA
BOJIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

https://m.edsoo.ru/ff0
ccab4

3Byk. CKOpOCTh 3BYyKa.

bu6mmoreka [IOK

22 I'pomkocTs 3ByKa. BricoTa https://m.edsoo.ru/ff0
ToHa. TeMOp 3ByKa cccOc
DNEKTPOMAarHUTHBIE BOJIHBI,

. bu6mmoreka [{OK
WX CBOMCTBA U CKOPOCTb.

23 https://m.edsoo.ru/ff0

[Ikayia 31eKTpOMarHUTHBIX

ccfe0
BOJIH
[TpuHIUIIBE PaTUOCBI3U U

24 TeneBuaeHusa. Passutue

CPEICTB CBSI3H.
Pagnomnoxanus

bu6moreka [IOK
KonTtponbHas padoTa

25 https://m.edsoo.ru/ff0

«Konebanus u BOJHBI»

cc6f8
[Ipsimonunelinoe
pacrpocTpaHEeHHE CBETa B bubnuoreka [JOK

26 OJIHOPOJIHOM cpelie. https://m.edsoo.ru/ff0
ToyeyHbIit ICTOYHUK CBETA. cd350
JIyu cBera
OtpaxxeHue cBeta. 3aKOHbI

bu6mmoreka [JOK
OTpaXEHHsI CBETA.
27 . https://m.edsoo.ru/ff0
ITocTpoenue n3o6pakeHUH B
cd4e0
IIJIOCKOM 3€pKalie
28 IIpenomnenue ceera. [lonnoe bubnuorexa [IOK



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/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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

BHYTPEHHEE OTpPaKEHUE.
[IpenenbHbIA yrom noJIHOTO
BHYTPEHHETO OTPAKECHUSI

https://m.edsoo.ru/ff0

cd7f6

Jlaboparopnas paboTa bu6mmoreka [IOK JInH3a, TaMIIouka Ha
29 «M3mepenune mokazaTesst https://m.edsoo.ru/ff0 | moacTaBke,
MIPEIIOMIICHUS CTEKIIa» cd67a KOMIIBIOTEP
JInnzsl. IlocTpoenue
. bu6mmoreka [{OK
n300paxxeHUil B INH3E.
30 DODMYIA TOHKOM THHALL https://m.edsoo.ru/ff0
PpMY. : cddle
YBenuueHue JTuH3bI
Ha6op nun3
JTaGoparopHas pabora P ’
. JaMIIOYKa Ha
31 «MccnenoBanue CBOMCTB
. MOJICTaBKe,
M300pakeHUH B JINH3AX)»
KOMIIBIOTEP
JaMIo4Ka Ha
MOJ/ICTaBKe, MpHu3Ma
(v
Hucnepcus cBeta. CioxXHBII IJI0CKOMapaylieIbHas
cocrtaB Oenoro cBeta. L[Ber. IJIACTUHKA CO
32 JlaGopaTtopHnas pabota CKOIIICGHHBIMU
«Habmronenue nucnepcuu rpaHsMHU), SKpaH co
CBETa» HIEJIbI0, UCTOUYHUK
MUTaHUS,
COEIMHUTEIbHbBIE
POBOJA, SKpaH
WnTepdepenius ceera. bubnuoreka [IOK
33 Hudpaxmus ceera. https://m.edsoo.ru/ff0
JudpaxironHas pemeéTka ced22
34 [TonepeyHOCTh CBETOBBIX bu6mmoreka [JOK



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
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

BoJiH. [lossgpusanus ceera

https://m.edsoo.ru/ff0
cf02e

Onrtuyeckue mpuOOPHI U

35 YCTPOMCTBA M YCIIOBUS UX
0€3011aCHOTO PUMEHEHUS
I'paHUIBI MPUMEHHUMOCTH
. bubmmoreka [{OK
KJIACCHYECKOW MEXaHUKH.
36 . https://m.edsoo.ru/ff0
[Toctynatel cnenuambHOU cf362
TEOPHH OTHOCUTEIIEHOCTH
OTHOCHUTENHHOCTH
bu6moreka [IOK
OJTHOBPEMECHHOCTH.
37 A https://m.edsoo.ru/ff0
g P cfa42
COKpAII[EHUE JITTHHBI
DHEPrusi ¥ UMITYJIbC
. bu6moreka [IOK
PENATUBUCTCKOW YaCTHULIBI.
38 . https://m.edsoo.ru/ff0
CBs3b Macchl C SHEPTUEH U Cfc68
HUMITYJIECOM. DHEPrusi MoKos
KountponsHas paborta
bu6mmoreka [JOK
«OnTuka. OCHOBBI
39 CIeIMATLHOM TEODHIL https://m.edsoo.ru/ff0
1 P cf6f0
OTHOCHUTEIILHOCTH
®otonbl. Dopmyna I1nanka. bubmorexa LOK
40 SHepris u HMITYIE (oToHa https://m.edsoo.ru/ff0
p Y cfel6
OTKpBbITHE U UCCIIEIOBAHUE bubnuoreka [JOK
41 ¢dororpdekra. OnbiTor A. T https://m.edsoo.ru/ff0
CroieToBa cffc4
42 3akonbl poTtorddexTa. bubnmoreka [JOK

VYpaBHeHHe DUHIITEUHA JIs

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

dotorddexra. «KpacHas
rpanuna» Gorospdexra

do15e

JaBnenune cBeta. OnbITe 1.

bu6mmoreka [IOK

43 H. JIeGeneBa. Xumuueckoe https://m.edsoo.ru/ff0
JIIEUCTBUE CBETA d04a6
TexHuueckue ycTpoiucTsa u
MPAKTUYECKOE MPUMEHEHHE:

44 ($hoTO3MEMEHT, (POTONATUHK,
coJiHe4Hast OaTapes,

CBETOJIHO/T
Pemrenune 3agay o reme bu6moreka [IOK

45 «7eMEHTBI KBAaHTOBOM https://m.edsoo.ru/ff0
OIITUKM) d0302
Mogens atoma ToMcoHa.

Omnbrter Pe3epdopaa mo bubmorexa HOK

46 PACCEAHMIO 0-9aCTHIL https://m.edsoo.ru/ff0

dodla
[InanerapHas MoJieIb aToMa
bu6mmoreka [JOK
47 [Toctynater bopa https://m.edsoo.ru/ff0
doafa
N3nydyenue u morjomieHme
(hOTOHOB MpU TIEpexoIe bubnuoreka [JOK

48 aToMa C OJTHOTO YPOBHSA https://m.edsoo.ru/ff0
SHEPrUM Ha Apyroi. Bup dOafa
CIIEKTPOB
BonHOBBIE CBOMCTBA YaCTHII.

Bounsl e bpowis. Br6maorexa LJOK

49 https://m.edsoo.ru/ff0

KopnyckynspHo-BOIHOBOW
nyanu3M. CIIOHTaHHOE U

dOca8



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
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8

BBIHY>KACHHOC U3JTYyYCHUC

OTtkpbiTHE
paanoakTUBHOCTH. OIBITHI

bu6mmoreka [IOK

50 Pesepdopna o https://m.edsoo.ru/ff0
OIPEIEIIEHUIO COCTaBA dofd2
PaAOAaKTUBHOI'O U3TYUCHUS
CaoucTBa anbda-, 6era-,

5 1 raMmma-u3J1ydCHUs. Bnuguaue
PaAOaKTUBHOCTHU Ha )KUBBIC
OpraHnu3MbI
OTkphITHE IPOTOHA U
HenWTpoHa. M3oTombl. Anbda- bu6moreka [IOK

52 pacnaa. DICKTPOHHBIH U https://m.edsoo.ru/ff0
MTO3UTPOHHBIM OeTa-pacrmaj. d1162
lNamma-uznydyenue
DHeprus CBA3U HyKJIOHOB B
anpe. SlnepHble peakuu.

SInepHbId peakTop. Eubmorexa HOK

53 https://m.edsoo.ru/ff0
[TpoGeMbl, IEPCTIEKTUBHI, 41356
9KOJIOTHYECKHUE aCIICKThI
SIIEPHOU PHEPTETUKU
DJIeMEHTapHbIE YaCTHIIBI.

OTKphITHE TTO3UTPOHA.

Merto1b1 HaOIIOICHUS U

pPEruCTpaIvy 3JIEMEHTAPHBIX bubmnorexa [IOK
54 https://m.edsoo.ru/ff0

yactul. Kpyraslii cron
«DyH1amMeHTaIbHbIE
B3auMoJieucTBUs. EnUHCTBO
(bu3MUecKOU KapTUHBI MUpa»

d0e38



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

55

Bup 3B€31H0r0 Heba.
Co3Be3aus, spkue 3BE3/bl,
[JIAHETBI, UX BUAUMOEC
nerkenue. ComHeynas
cucrema

56

Counne. CosHeyHas
aKTUBHOCTE. VICTOUYHUK
sHepruu CoJiHLIA U 3BE3]

57

3BE3/1bI, ©X OCHOBHbIE
XapaKTePUCTUKH. 3BE3/bI
TJ1aBHOW
MOCJIETIOBATEIIBHOCTH.
Bnyrpennee ctpoeHue 3B€3.
CoBpeMeHHbIE
MPEACTABJICHUS O
MIPOUCXOKIACHUHU U
sBosirony CoJIHIA U 3BE3NT

58

Mineunbin [Iyte — Hama
I'amaktuka. Ilomoxkenne u
nemwxenue CoJiHIa B
I'amaktuke. I"'anakTuky.
YepHbie ABIPHI B sIpax
raJlakTHUK

59

Bcenennas. Paz0Oeranue
ranmakTuk. Teopus bonboro
B3pbIBa. PenrkroBoe
n3nydeHue. MeraranakTuka

60

Hepermennsie mpo6iaembl
aCTPOHOMHH




61

KontponsHas pabora
«JIEMEHTBl aCTPOHOMUHU U
acTpO(U3HKI

62

O6o6maromuit ypok. Posb
(U3UKK ¥ ACTPOHOMUH B
SKOHOMHMYECKOH,
TEXHOJIOTHYECKOM,
COUMAIIBHOM M 3THYECKON
cdepax nesTeTbHOCTH
YeJIoBeKa

63

O606maromuit ypok. Pons u
MecTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHON HAay4HOU
KapTUHE MHUPa

64

O6o06matromuii ypok. Poib
(bu3uvecKoit Teopuu B
dhopmupoBaHUHN
MpEeJICTaBICHUN O
(buznueckoit KapTuHe MUpPa

65

O6o06maromuii ypok. Mecto
(U3NYECKON KapTUHBI MHpPA B
o0I1IeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O IPUPOJIC

66

PesepBHblil ypok. Marauutnoe
noJje. DNeKTPOMarHuTHas
WHIYKIUS

67

PesepBHbIi ypok. OnTuka.
OCHOBBI CHIEIMATIBHOM




TCOPHUH OTHOCUTCIIbHOCTHU

Pesepunslii ypok. KBanrosas

bubnuoreka [IOK

68 ¢dusnKa. DIIeMEHTHI 1 https://m.edsoo.ru/ff0
ACTPOHOMHH U acTpO(U3NKU d1784
OBULIEE KOJIMYECTBO YACOB 68

I10 [TPOT'PAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocBemenue»

» dusuka, 11 kinace/ Mskumies I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakimueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
®dusnka 10 knacc. [loypounsie muiansl o yueonuky I'.5. Msakummesa, b.b.
byxosuesa/ Mapkuna I'.B., booposa C.B.
®dusmka 11 knacc. [loypounsie ruransl 1o yueOHuky I'.5. Mskumesa, b.b.
byxosuesa/ Mapkuna I".B., booposa C.B.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

1. https://lesson.edu.ru

2. https://infourok.ru

3. https://resh.edu.ru

4, https://uchitelya.com

5. https://urok.1sept.ru

6. https://multiurok.ru


https://lesson.edu.ru/
https://infourok.ru/
https://resh.edu.ru/
https://uchitelya.com/
https://urok.1sept.ru/
https://multiurok.ru/

8.

JleMoHcTpanmoHHoe 000py1oBaHUE 1O GU3UKE

O6opynoBanue 1ieaTpa "Touka pocta"



