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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTelbHOW Mporpammel, npeactaBieHHbIx B OI'OC
COO, a Takxke c yu€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIIUMA TpernojiaBanusi yyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoi Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. I[lporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yjbTaTam
OoOy4eHHMs, & TAKXE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU YUYE€OHBIMM MpeamMeTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3YUYEHHs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (GU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YyJIbTAThl IO roJjaM 00yUeHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yuyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpysxkaromniem mupe. UIKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB W SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUSI HOBBIX MAaTepHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3ydenne ¢u3nkd BHOCUT OCHOBHOM BKJIaJA B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIITOJIHEHUU UMH YUEOHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaThb Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0ObeaMHEH BOKpYr (Qusnyueckux Teopud. Bemgymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTUYECKUMHU MPOOTIEMaMH.

Hoess npuxnaowoii  nanpasnennocmu. Kypc (usuku mpeanonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEpKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: pusznueckoil Teopuu, posii PyHAaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOJIX0/ B Kypce (DPM3MKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU AESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHsA Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHCOK YUEHHUYECKUX
paKkTUYECKUX padoT. BhiaeneHne B yKa3aHHOM IepeyHe J1abopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS  y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaromMMHUC YMEHHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbilioe BHUMaHHWE YJIIENAETCS PEMICHUIO PACUYETHBIX U KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 TPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYsS 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBsSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpPakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHUYECKOMY OOecledeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKU WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXouMoe J1abopaTopHoe O0OOpyAOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YUCHUUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MIEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SBJIEHHA W  MPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpynOBaHHE MJII YUYEHHUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJaromuxcs. TemaTHueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMM LEJIAMHU U3y4Y€HUSI PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (popMUpOBaHHE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3y4YCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanne yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNW O pONMHM (PU3MKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

mpoliecce u3yueHus Kypca (U3uKy Ha ypOBHE CPEHETO O0Iero o0pa3oBaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMH 00  o0mmx  (uU3MIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (HU3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
oObsicCHeHUS (PU3WYECKUX SABICHUNW B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3a]a4uH;

e TOHWMaHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHLHOTO IUIAHUPOBAHUS M TMPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIsI Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 xknacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TepeueHb J1abopaTOpHBIX U
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JENaeT BBIOOP
MpoBeNeHusT J1abOpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEM 00yJaroUuXCsl.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HayuHble MeTOIbl MO3HAHUS OKPYKAIOIIETrO
Mupa. Ponb 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hH3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIBHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMkKeHHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBHKEHHE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3ayXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenune ycKopeHusi CBOOOIHOTO Ma/ICHMUS.

Hamnpagiienue cKopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnepoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHNUS [IapUKa B BI3KOU JKHIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUIL MaTEpUalbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenust). Cumna tpenusi. Cyxoe
TpeHue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEHHME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBust paBHOBECHUs TBEPAOTO TeJa. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopmusvie padbomul

Nzyuenue aBmxeHus Opycka 1o HaKJIOHHOM TIOCKOCTH.



HccnenoBanrie 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOpMaIIHH.

HUccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coXpaneHus 6 MexaHuKe

NmMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MATEpUAIbHBIX TOYEK.
NMnynbe cullbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTruBHOE IBMXKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTUs yIpyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIIMAIBHBIX CHUJI C M3MEHECHUEM MEXaHMYECKON JHEPruM CHUCTEMBI Tell.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasSTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUH HACaNbHOrO ra3za. AOCOJIIOTHas TeMmmepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpruu TEIUIOBOro JBMKEHHMsS uactul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OoapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HCAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmooOuHamMuKu

TepmonnHamuueckass cucrema. BHYTpEHHsAST 3HEpPruss TEPMOJIMHAMHUYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtumMocTh IPOLIECCOB B IPUPO/IE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MamnHax. KodpuIMeHT moie3Horo
nericTBus TemuioBod MmammHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOTro
JNEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3JyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3Mmepenne yaenbHOl TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlmeHHbId map. YaelbHas TemioTa
napooOpaszoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnaBienue u
KpUcCTajuIM3anus. Y AefibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyecknue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYUYECHHS] COBPEMEHHBIX MaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX TapOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUHU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnrogenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. IIpOBOJMHUKHM, OUANEKTPUKU M TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hanpsxk€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun



CYNEPIIO3ULIUH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOTO0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

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

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAsl CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

OneKTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAIIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOHUKH. CoOcTBeHHas " IpUMECHast IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

OnNexkTpuyecKnuidi TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJMUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHBIN
paspsa. Monnus. [1nazma.

TexHHu4ecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIH JAHO/I,
TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3MepeHne CUiTbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuyeHnue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS C
y4€TOM COJEpKAaTEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runores3a, (Qunueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOMIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAH['€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX POEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AJIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMOD cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNM MarHUTHON
WHIYKIUH TO0JI MOCTOSHHBIX MarHUTOB.

MarautHOoe T10J€ TIPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWH
MAarHuTHOTO TOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencrBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HalpaBlieHHE. J[BUXKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABWXKYILAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe TmoJsie. OJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHHE CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOUH/TyKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHbBIC
MarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU 3JIEMEHTapHBIX
YaCTUIl, UHIYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHAKM MHAYKUWMYA MarHATHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOABUKYIIECH CHIIBI MHIYKIHH OT CKOPOCTHU W3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTA Ha PaMKYy C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WUHTYKUIUU.

Pa3zgea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast cuctema. CBoOOAHBIE  MEXAaHMYECKHE  KOJIe€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu Npy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHWYEeCKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
AHEPIruHu. DKOJIOTUYECKUE PUCKHU TPH MPOMU3BOJCTBE AEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUS.

OcnuorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HaIIPSDKEHUSI OT BPEMEHHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTyIIKU
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Monenb TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KoJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IOCJIEN0BAaTEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHeHus. I[lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpoCcTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHru4ecKue yYCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneGmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGntonenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmroienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOW KoJieOaHuH.



HccnenoBanre  CBOMCTB  BJEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHUE,
nperoMIIeHUE, MONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHHOE pacIpoCTpaHEHUE CBETA B
ogHopoaHOuU cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparomue U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bL. [locTpoenue uzoOpakeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wurtepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakimoHnHas pemérka. YCJIOBHE HaOII0ICHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(PpaKIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTtuyeckue mpudOpBkI.

[TomHoe BHYyTpeHHEE oTpaxkeHue. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu MUKpocKkormna, TeJIeCKona.

Habmronerune natepdepeHIIny CBeTa.

Habmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBI0 MPU3MBI.

[Toyyenue ciekTpa ¢ mMOMOIIBIO AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3mepeHne nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHEIUAIbHOW TEOPUM OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTHUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEprun (OTOHA C €T0 YACTOTON. DHEPTHUs
U UMITyJIbC (POTOHA.

OTtkpoiTue U ucciaegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorpdexra. YpaBuenue OuHmTeitHa s hoToddpdexra. «KpacHas rpanuiiar
dboToarddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyecknue yCTpPOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHiO 0 -4acTHII.
IlmanerapHas Mmogmens aroMma. lloctynatel bopa. M3nydenue u morjomnieHue
(GOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/IaA.

BousiHOoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiist. KoprycKynsipHO-BOJIHOBOM
Ty aJli3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul
HaOnronenue mMHe4aToro CnekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOoeHUs sAnapa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paavoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4deHHUs.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomnsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
Anepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl W TEPCHIEKTHUBBI
AIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
HccnenoBanre TPEKOB YacTHIL (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Buna 3Bé&nnoro nHeba. Co3Be3nusi, sipkue 3BE3NBI, IUIAHETHI, UX BHIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHI@ U 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3JbI TJIABHOM ITOCISIOBATEABHOCTH. 3aBHCHMOCTbL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukroBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaGnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, manet, Maeuynoro IlyTu.

Oo6o01maroLiee MOBTOPEHUE

Ponpr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HON KapTHHE MHpPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUA O (DUINYECKON KapTHHE MHpPA, MECTO
(bu3nYeCKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCyIecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTEMAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsamusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumote3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKH TOJ00US TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpOJiE, KoJieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHHK, TEIEBU30p,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHU A

OcBoenne yudeOHOro mnpenmera «®Pu3nkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOCCIEUUTHh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE pean3alii OCHOBHBIX HaIlpaBIICHHI
BOCIIUTATENBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3ULIMK 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'yMaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIBHOCTh B MHTEpPECAX TIPa)IaHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYAsl ICTETUKY HAYYHOI'O TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOHN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccun U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3HUKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacIlIMpeHre OmbITa AEATEIBHOCTH HKOJOTHMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKK  OCYLIECTBJIATH  NPOEKTHYI0 U HCCIEIOBATEIBCKYIO
NEATENIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTh W aKTyalIM3upoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh 1NN JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHON NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3IHMIHBIX
METOJIOB IMO3HAHUS,;

BJIQJIECTh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHHUA, €ro
WHTEPIPETAUNA, TMPEOOPa3OBaHUI0 ¥ TPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUU YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATH TPUYHMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3y €€ PpEIICHHsS, HaXOJIWUTh apryMEHTHI JJI JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE pEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHpPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKM;

JaBaTh OICHKY HOBBIM CHUTYAIIUSIM, OIEHUBATH MMPHUOOPETEHHBIHN OITHIT;

yMETh TIEPCHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUIECKYIO 00JacTh
JKU3HEIEATEIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX IIPEAMETHBIX 00JIacTek;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pa6ora ¢ nunpopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUM (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAIMI0O MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYSCKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4ETOM Ha3HAYCHUST HHPOPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONTUMATILHYIO
dbopMy TIPEICTABIICHHS M BU3yaTH3aIliH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe N1eiCTBHA:
OCYUIECTBJISATh OOIIEHHWE Ha Yypokax (HU3MKM W BO BHE-YpPOUYHOU
NESITENIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBL;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh U HCIOJB30BaTh MPEUMYIECTBA KOMAHIHOW M WHAWBUIYaTbHOM
paboThI;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXkJJOT0O WeHa KOJJICKTHBA,;

OpPUHUMATh LEJIM COBMECTHOM  JEATENIbHOCTH, OpTraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ MOCTMXKEHHUIO: COCTAaBIIATH IUIAH JIEHCTBUH,
pacmpenenartb poid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YacTHHUKAa KOMAaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE TPOEKTHI, OICHUBATh HAECH C TIO3UIIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIISTh MO3HABATEIIbHYIO NESITEIIbHOCTh B 00JACTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3aJ1a4, TUTaH BBITMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OIIEHKY HOBBIM CHTYAIlHsIM;

pacuMpsATh paMK{ y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
($bU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, BHOCHUTb KOPPEKTHUBBI B NESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BJIaJICTh ~ HaBBbIKAMU  TIO3HABATEIBLHOMW  peduiekcuM  KakK  OCO3HAHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUIM;



UCITOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIlluH, BEIOOpa BEPHOTO
pEIICHMST;

yMETh OIIEHWBATh PHUCKHM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHTHl APYrUX MpH aHalM3e pe3yibTaToB
NeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OMIMOKH.

B mpouecce qocTMKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3uKe IS YPOBHS CpEIHEro o0iero oOpa3oBaHUs Yy OOyYaromuxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIN UHTEJIEKT, MpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIMOHAIBLHOU CepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K koniry obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCIICH:
MaTepualibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a7ad;



pacno3HaBaTh (PU3NUYECKUE SBJICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIKEHUE, CBOOOJHOE TaJeHue TeJ, ABUKEHUE M0 OKPYKHOCTH, WHEPIUS,
B3aumojencTeue Ten, 1uddysus, OpOyHOBCKOE JBM)KEHHE, CTPOEHHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT TIPU HAarpeBaHUH (OXJIAXKICHUH ), TETIOBOEC
paBHOBECHE, UCIAPEHUE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCyJle, CBSI3b MEXKIYy IapaMeTpaMu COCTOSIHMS Ta3a B  HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/I0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (DU3UYECKHE BEIUYUHBI:
KOOpAMHATa, MyTh, MEpPEMElIeHHuEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEpPrus, MOTEHUHUAIbHAS SHEPIUs, MEXaHU4YecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWKM TNPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYUH, MX OOO3HAUCHMS M €IUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUMHY C JAPYTUMU
BEJIMYMHAMU;

ONHUCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCIIONIb3Ysl (DU3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHUHETUYECKasi PHEPrys XaOTUYECKOTO JBIKCHUS MOJICKYJ, CpeAHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUYECKUN CMBICT HCTIOJIB3YEMbIX BEIUYUH, WX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbl, CBSA3BIBAIONIUE JTAHHYIO
(U3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
MpU  OINMUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3yEMbIX
BEJIMYMH, UX OOO3HAYEHMs] W EJIUHUIIBI, YKa3biBaTh (hOPMYJIbI, CBSI3BIBAIOIINE
JaHHYIO0 (U3UYECKYIO BEJITUYUHY C IPYTUMHU BEJIMUUHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIIECChl U SBICHUS, UCIOJB3Ys (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoTOHA,
3aKOH COXPaHEHUsSI MEXAaHMYECKOW DHEPruu, 3aKOH COXPAHEHUs UMITYJIbCa,
MPUHINN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOINPABUS HHEPLIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPruU TEIIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AIEKTPUUECKOro 3apsijga, 3akoH KysoHa, Mpu 3TOM pa3ivyarh CIOBECHYIO



(GbOpMYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCJIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIIBI  JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBath MpodlieMy/3aadyy UM TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYILECTBIISITh NMPSIMbIE M KOCBEHHbIE M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHMUIA;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIY  (PU3MYECKMMH  BEJIMYMHAMH  C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcupoBaTh pe3yJIbTaThl TMOJYYCHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIUYHMH B
BUJI€ TaOIUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3YIbTaTaM UCCIICIOBAHUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOro OKCIEpPUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOTO
o0opyIoBaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIENbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMbIC JIsI €€ pEeIICHUs, MPOBOJUTh Pacdy€Thl U OLICHUBATH PEabHOCTh
MOJIYYE€HHOT0 3HaueHUsI GU3NIECKON BEJIMUUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTMUYECKU HENPOTUBOPEUNBYIO
LEMOYKY PACCYKJICHHI C OMOpOM Ha HM3Yy4YEHHBbIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJB30BaTh  TMPU  pPEIIEHWH  y4eOHBIX  3ajJlad  COBPEMECHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIIHH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTy4aeMyto HH()OPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHpPa, B Pa3BUTHE
TEXHUKHM U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPOWUCTBAMH, JJISi COXPAHEHUS 370POBbS M COOJIOEHUS HOPM JKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B TIpyNNe C BBINOJHEHUEM pPa3JIMUYHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIIBI, pPalMOHATIBLHO pacHpeiesaTh O00S3aHHOCTH U
IJIAHUPOBATh ACATECIHHOCTh B HECTAHAAPTHBIX CUTYyallMsaX, aJ€KBAaTHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PEHICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib M MeCTO (Pu3nKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEUHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SECpHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU pPeIIeHUU (HU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPETOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboToanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBECHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYyCCTBEHHas
PaIMOaKTUBHOCTB;

OMKUCHIBATh W3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ys (PU3HUYECKUE BEIUYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIAs CHUJIa, paboTa TOKa,
WHIYKIUST MarHUTHOTO MojisA, cwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KATYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIEd, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccuila TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTUYECKas CUJia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YEMBIX BEIMYWH, WX OOO3HAYCHHWS W EIAWHHIIBI, YyKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIWYMHY C JAPYTHMH
BEJIMYMHAMU;



OMUCHIBATh HW3YUYECHHBIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKrue BEIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO TOTypaclaaa, SHEPTus CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBIICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKINH, 3aKOH MPSMOJUHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE JWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uCia, mocryiartel bopa,
3aKOH PaIMOAKTHUBHOIO pacmnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMAaTU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbl, OOJACTH)
PUMEHUMOCTH;

ONPENIEIATh HANIPABICHUE BEKTOPA MHIYKIIMH MarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, cujibl Amnepa u cuibl JIopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JOKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynmpoBath TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpPOBAThH BHIBOJIHI,

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOJYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3aJla4u



BEIOMpaTh (PU3UUECKYIO MOJECIb, BBIICIATh (DU3UUCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
TIOJTyYEHHOTO 3HaUCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[aui: BHICTPAMBATH JIOTHUYECKU HEPOTUBOPEUHBYIO
IIETMOYKY PaCCyXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  IMPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTABJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOM WH(GOPMAIIUH, TTOTYYCHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOy4aeMyH0 HH(OPMAIIHIO;

OOBSCHATh TPHHIMIIBI JICHCTBUS MAaIllMH, HNPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBHS WX OS30MaCHOTO UCIOIb30BAaHUS B ITOBCEIHCBHOM
XKU3HU;

IIPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBaMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaTh B TpYyIIC C BBINOJHCHHEM pPa3JIMUHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPANMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyAIHsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB H TeM uudpoBbIie
Ne o/ P Kontpoabnsie IlpakTHueckue (mpp )
NMPOrpaMmblI Bcero odpa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bubmuorexa [JOK
1.1 ) 2
W3HMKa ¥ METOJIbI HAYYHOTO TIO3HAHHUSI httos://m.edsoo.ru/7FA1bF72
Hroro no pazgeny 2
Pa3zpen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 K
HHEMATHIA > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmorekxa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK

@dazoBbIE IEPEXOABI

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




Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [IOK

41 UICKTPOCTATHIA 10 https://m.edso0.ru/7f41bf72
4.2 ITocTosAHHBIN NEKTPUYECKUN TOK. TOKH B 12 bu6mmoreka [IOK

' Pa3IMYHbIX Cpeiax https://m.edso0o.ru/7f41bf72

Htoro no pazneny 22

PeszepBHoe Bpemst 2

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3/ie/ioB U TeM undposbie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
Pazpnen 1. JIEKTPOJANHAMUKA
MarnuTtHoe nojue. IeKTpoOMarHuTHast bubnnoreka [JOK
1.1 11 1 3
WHIYKIUSA https://m.edsoo.ru/7f41c97c
Wroro no pazaeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHU4eCKHE U JIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHuUs https://m.edsoo.ru/7f41c97c
MexaHU4YecKHe U AJIEKTPOMArHUTHBIC bubnmnorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH

OCHOBBI cIEIIUATBHON TEOPUHU bubnmoreka [JOK
3.1 4 1
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 7 6
MIEMEHTH! KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnuoreka [IOK




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

4.3 ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Pa3pea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 E::fg;j;fg;gﬁ}; £41097c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E::fg;ﬁf;igﬁ}; £41097¢
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTeJIbHbIE
padoThbI padoThI
pecypchbl
®usnKka — HayKa O IPUPOJE.
1 Hayunbie MeTZ bl no:I:H'fHI/Iﬂ 1 bubmorexa LHOK
Y A https://m.edsoo.ru/ff0c32e2
OKPYXKaIoIIero Mupa
Posb 1 MecTo ¢uzuku B
5 (hOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4HOU KapTHUHBI MUDPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEITBHOCTH JIFOIeH
MexaHu4eckoe ABHXEHHUE.
OTHOCHTEIFHOCTh MEXaHHMYECKOTO bubmuorexa [JOK
3 1
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE NpAMONMHENHOE 1 bubnuoreka [IOK
JIBIDKCHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE IPAMOJIMHEWHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBobomHOe majieHne. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUXKEHUE.
7 JlllzmerHe MaTepHAIbHON TOYKH IO 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHocuTenbHOCTH ["anunes. 1 bu6nmoreka [JOK




HMuepunanpHble CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

9 Cyneprno3uiuu cuil. Bropoit 3akon bubmmorexa [JOK
yHep t - 2ToP . https://m.edsoo.ru/ff0c3be8
HeloToHa 17151 MaTepuanbHON TOYKU
Tperuii 3akoH HeroToHa 11 bubmumorexa [IOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspKkecTH. [lepBas kocMHuueckast bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnuorexa [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuia :zn OTI/IBJ'ICI({bI/I(lS)I npu BI/I)P;CCHI/II/I bubmorexa LHOK

P P https://m.edsoo.ru/ff0c3f76
Tena B KUAKOCTU WJIH ra3e
[TocTynarenbHOE U BpaliaTelibHOE

14 JIBIKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnuotexa [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPJIOTO Tea
HNMnynec MaTepuanbHOU TOUKH,

15 CHUCTEMBI MaTepUAIIbHBIX TOYEK. bubnunoreka [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTUBHOE JIBIJKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast sHEprus MaTepuaibHON bubnmoreka [JOK
Touku. Teopema 06 U3MeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU

17 [TorenunanbHas sHeprus. bu6nmoreka [JOK




18

[ToreHuuanbHas SHEPTUS YIPYTO
1e(OPMHUPOBAHHOM MPY>KUHBL.
[TorennmansHast SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMITH

[ToTeHManbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBs3b paboThI
HEIMOTCHIINAJIBHBIX CHUJI C UBMCHCHUECM
MeXaHH4YeCKOU OHEPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOU
SHEPrUU

https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabota Nel
«HMccnenoBanue cBsi3U pabOThI CUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

20

21

22

Konrtponsnas padora Nel o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE)

OCHOBHBIE TIOJI0KEHUS MOJIEKYJIISIPHO-
KHHETH4YeCKo! Teopuu. bpoyHoBckoe
nswxenue. uddysus

Xapakrep NBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTypa
u e€ u3Mmepenue. [llkana Temneparyp




Lenbcus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JBUKECHHSI MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH J/lambToHa. ["a30BBIC 3aKOHBI
JlaboparopHas pabota Ne2

98 «VccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSHHUS
pa3peKeHHOTr0 raza»

29 M3onponecchl B ACATBHOM ra3e U UuxX bubnnorexa [JOK
rpaguyecKoe npeICTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3meHnenust. KommnuectBo bubnuotexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHs4 https://m.edsoo0.ru/ff0c5952
SHEPruUs OJTHOATOMHOTI'O UJI€AJIBHOTO
rasa

bu6mmorexa [IOK

31 Bt Teronepesatu https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.

32 KonmgecTBo TEIIIOTHI pH bubmmorexa [TOK

. https://m.edsoo.ru/ff0c5¢c36
Teruonepenaye. AnuabaTHbIN Mpolece

33 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeoGpatumocTs nporeccoB B bubnuorexa [IOK




npupone. Bropoii 3akon
TEPMOJMHAMUKU

[Tpuniun nevicteust u KII1/ TernmoBoit

https://m.edsoo.ru/ff0c6230

bubmuorexa [JOK

35
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII/]
37 DKoJOoru4YecKue npooIeMbl
TEIIOPHEPTETUKU
38 O06o6mmarmuil ypok «MoteKkyspHas bubmmoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMHUKID) https://m.edsoo.ru/ff0c6938
KonTtponpHast padora Ne2 o teme
39 «Monexynsipaas ¢puznuka. OCHOBBI bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpa3oBaHre U KOHICHCAITHS. bubnnoreka [JOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOComIOTHAs U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3AyXa. HackllieHHbIH bubmmorexa [OK
AY%a. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue n
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ffOc65f0
KkpucTayyibl. COBpeMEHHBIE MaTepPHAITBI
[TnaBiieHne M KPUCTAUTA3AIIHS.
43 Y enbHas TEIUIOTa IUIABICHUS bubmmorexa [JOK
A ' https://m.edso0.ru/ff0c6708
CyOnumarnus
bubmuorexa [JOK
44
YpaBHEHHE TCILIOBOrO Gananca https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIeKTPUISCKUN bubnmnoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apsga10B

[IpoBOIHMKH, TUATIEKTPUKH U

bubmuorexa [JOK

46 [IOJIVIIPOBOAHUKHU. 3aKOH COXPaHEHUS
YHpOBOA p https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsiia
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kymona. TouedHbIl di1eKTpUdeCKUil buGnnorexa LIOK
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nons. [IpuHumn cynepno3suumuu bubnnoreka [JOK
ANEKTPUYECKUX ToneH. JInnnn https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cun 37eKTpoCcTaTHIeCKOTo
49 osa. Ilorennman. Pazuocts bubmmorexa [IOK
) Al https://m.edsoo.ru/ffOc6f00
[IOTEHIAAIIOB
I[IpOBOMHUKY U JUDJIEKTPUKH B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubmmorexa [TOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmorexa [IOK
51 DnexTpoéMkocTh. KoHmencarto
P A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOT0
52 KOHIEHcaTopa. DHEPTHU 3apsKEHHOTO bubmmorera [TOK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
JlabopaTtopHnast pabota No3
53 "3MepeHune 31eKTPOEMKOCTH
KOHJeHcaropa"
[TpuHIUIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMMPOBAJILHOTO

ammapara, CTpyMHOro IpHHTEpa.




55

56

DJeKTPOCTaTHYECKAs 3aIIUTA.
3azemyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBUS €0
cyniectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpsbkenue.
Conpotusnenue. 3akon Oma it
y4acTka 1enu

HOCJIG,I[OB&TGJ'IBHOC, mapajujicibHOC,
CMCIIaHHOC COCANHCHUC
IMPOBOIHHKOB.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

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

58

59

60

3axoH OMa 11 OJIHOM (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe
3aMbIKaHHUE.

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TorynpoBOIHUKH, UX COOCTBEHHAs U
pUMecHas MpoBoAUMOcTh. CBOMCTBa
p—n-nepexona. [lonynpoBogHNKOBBIE
npudopHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUYECKUI TOK B pacTBOpax U
pacIuIaBax >JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS] JUCCOLMALINS.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba




DJIEKTPOJIN3

DJIEKTPUUYECKHI TOK B Ta3ax.
CaMOCTOSTEILHEIN U

bubmuorexa [JOK

63 HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. 1 https://m.edsoo.ru/ff0c84ae
[Tnazma
DJeKTpudecKre mpudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmumorexa [IOK
npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marnmuil ypox 1 bubnnoreka [JOK
«DNEKTPOAUHAMHUKAY» https://m.edsoo.ru/ff0c88be
KonTponbnas paborta Ne3 mo teme
«Qnexrpocraruka. [locTosHHbII bubnuoreka [IOK

66 . 1
ANEKTpUYECKUil TOK. TOokHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepsHsiil ypok. KonTponbHast 1 bubnuoreka [IOK
pabota o Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600maronuii ypok 1 bubnuotexa [JOK
o remam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB 10 68
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
°
‘:;n Tema ypoxa Beero Kontposbubie IIpakTnueckue f/llj;:eﬂl/lﬂ :)I;l;)l;l;zizlfenbnme
padoThI padoThbI pecypenr
[TocTostHHBIE MATHUTHI U X

1 B3auMoJielcTBHE. MarHuTHOE 110JI¢. 1 bubnunoreka LIOK
Bekrop maruutHOM MHAYKIUU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHMTHON HUHIyKIIUU
MarauTHO€E 1oJI€ MPOBOJIHHUKA C

) TokoM. OmbIT DpcTeaa. 1 bubmmoreka [JOK
B3aumopeiicTBue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas padota Nel «13yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTO TOJS KaTYIIKU ¢ TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBMEe MarHUTHOTO ITOJIS Ha
MPOBOJHUK ¢ TOKOM. Cumita Ammepa.

4 JlaGopatopnas pabora Ne2 1 1 bubmuoreka [IOK
«HccnenoBanne nencTBUs https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME MarHUTHOTO ITOJIS HA

5 JBUKYLIYIOCS 3apsyKEHHYIO YaCTHILY. 1 bubmuoreka [IOK
Cuna Jlopennia. PaGoTa cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAyKus. [ToTok

6 BEKTOpa MarHUTHOU uHaykuuu. J/1C 1
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHON




nHaykuun Dapages

Jlaboparopnas padota Ne3
«HccnenoBanue sBICHUS
AIIEKTPOMATHUTHOM UHTYKIIHH»

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C caMOMHIYKIIUH.
DHeprusi MarHuTHOTO TOJIsL KAaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHudeckue ycTpomucTBa U ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs NIeYb

10

11

12

13

14

Oo6o06maromuit ypok «MarautHoe
I10JI€C. QHGKTPOMaFHI/ITHaﬂ UHAYKOUSD»

KonTtponbHas padora Nel no reme
«MaruurtHoe 1noue.
DneKTpOMarHuTHas WHIYKIMS

CB0OOIHBIE MEXaHUUYECKUE
kosebanus. ['apMoHndeckue
KosebOaHus. YpaBHEHHE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpamenue saepruu
Jlaboparopnas pabota Ned
«MccnenoBanue 3aBUCUMOCTH
Meproja MajbIX KOoJIeOaHuii rpy3a Ha
HUTH OT JJIUHBI HUTH U MAcCChI TPy3a»

Konebarenbublit koHTYp. CBOOOAHBIE

bubnuoreka [IOK
https://m.edsoo.ru/ffOcab82

bubnmnorexa LIOK
https://m.edsoo.ru/ff0cad58

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820




15

16

17

18

ANEKTPOMAarHuTHbIE KojeOaHus B
UeaIbHOM K0JieOaTeTbHOM KOHTYpE.
AHaiorust Mexa1y MEXaHU4eCKUMHU U
ANEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXPaHEHHUS YHEPTUU B UJICATBHOM
KoJieOaTeJIbHOM KOHTYpE

[IpencraBneHue o 3aTyXaroIux
KosieOaHusX. BeIHy X 1eHHbBIE
MeXaHUYECKHE Konebanus. Pe3onanc.
BbIHY X IeHHBIE 3JICKTPOMarHUTHBIC
KosaeOanus

[lepemennsbiii Tok. CUHYCOMIAIBHBIN
MepeMeHHbII TOK. MOITHOCTH
MIEPEMEHHOTO TOKa. AMIUIUTY/IHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBozactso,
nepeaaya v norpedieHue
JIIEKTPUYECKON SHEPTUU

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpOUCTBO U MPAKTHUYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOTO 3BOHKA,
reHeparopa INepeMEeHHOro ToKa,
JIMHUH 3JIEKTpoIepesayd

but6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynsTypa ucnonb3oBanus
JEKTPOIHEPTHH B TOBCEAHEBHOM
AKU3HU




MexaHHYeCKUe BOJIHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopocth

bub6nmmoreka [IOK

21
pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
ITonepeunble ¥ MPOIOJIbHBIE BOIHBI
99 3ByK. CKOpOCTb 3ByKa. ' pOMKOCTh bubnmnoreka HOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHBIE BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [1lkana bubmmorexa LIOK
P i https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
[IpuHuMIBl paIUOCBS3U U
24 TeneBusieHus. Pazsurue cpeacts
cBA3u. Paguonoxkanus
o5 KonTponbhas padorta Ne2 bubnuoreka [IOK
«KonebaHus 1 BOJTHBD) https://m.edsoo.ru/ff0cc6f8
[IpssMonuHENHOE pacpoCcTpaHEeHne
26 CBETa B OJIHOPOJIHOM Cpejie. bubnnorexa [JOK
ToueyHsblii HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceerta. [loctpoenue brbmmorexa LIOK
P . P https://m.edsoo.ru/ff0cd4e0
n300pakeHH B IIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
78 BHYTpeHHee oTpaxeHnue. [IpenenbHbli bu6muoreka [JOK
YIOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaXKEHUs
JlabopaTopHas padota No5
but6mmoreka [IOK
29 «M3mepeHne oka3aTes

IMPEIOMJICHUS CTCKIIa»

https://m.edsoo.ru/ffOcd67a




JIunzel. [loctpoeHune n300pakeHuii B

30 muH3e. Dopmyra TOHKOM JTUH3EI bubmmorexa LIOK
- POPMY ' https://m.edsoo.ru/ffOcddle
VYBenu4ueHue JIUH3bI
JlabopaTopHas padota Ne6

31 «HUccnenoBanue cBOMCTB
M300paXeHUI B TUH3AX)

Hucnepcus ceeta. CIOXKHBIN COCTaB

39 oenoro ceera. L[er. JTabopaTopHas
pabora Ne7 «Habmronenue qucnepcuu
CBETa»

33 Wutepdepennus cera. Audpaxius Bu6mmoteka [JOK
cera. JudpaknuonHas pemerka https://m.edsoo.ru/ffOced22
[TonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK

34
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e

35 OnTryeckue MpruOOPHI U yCTPOMCTBA U
yCIIOBUS MX O€30MacHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH

36 KJIAaCCUYECKOM MexaHuKH. [TocTynarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIbHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.

37 3aMeqeHre BpEMEHN U COKPAIIlEHIE bubnmorexa LOK

P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
OHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN
38 yacTunbl. CBA3b MAcChl C SJHEPTUEH U bubnnorexa [IOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS TOKOS
39 KontponbHas pabora Ne3 «Onrtuka. bubmuoteka [IOK

OcHOBEI crenuaiabHON TCOpHUU

https://m.edsoo.ru/ffOcf6f0




OTHOCHUTCIBHOCTH))

®otounbl. opmyna [lnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE B LIOK
nOIMoTEKa
41 . A.T.
porospexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portorddexra. YpaBHeHUE
42 aﬁHMTeIgI)Ha nq:bq)omaq;ema bubmroreia LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» portorpdexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE bubmmorexa LIOK
AcBa. A https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHEHHUE:
44
¢boTorIeMEeHT, POTOAATUHK,
CONTHEYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme « 3JIE€MEHTBI bu6mmoteka IIOK
KBaHTOBOM ONITUKU https://m.edsoo.ru/ff0d0302
Moaens aromMa ToMcoHa. ObITHI
46 Pesepdopna no paccesHuro a-4actu bubmmorexa [OK
POLOPA p t https://m.edsoo.ru/ff0d091a
[manerapHast MoJ€Ib aTOMa
bubnunorexa LIOK
47 I1 b
OCTYJIaTHL bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u noronieHue GoTOHOB
48 1} I/I}ll'le exojie aTOM':l co H(()bro OBHS bubmmorexa LIOK
P pexod . g yp https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha Apyroi. Buapl ciekTpoB
49 BonnoBsie cBolicTBa yacTuil. BosHbI but6mmoreka [IOK

ne bpoins. Kopnyckymnspao-

https://m.edsoo.ru/ff0d0ca8




50

BOJIHOBOM J1yanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopna no onpenenenuto cocraBa
PaZMOAaKTUBHOTO U3TyUYEHUS

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, ramma-
n3ny4deHus. BiusHue
PaaNOAKTUBHOCTU HA KUBbIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'aMmma-usinyyenue

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

53

DHeprus cBA3M HyKJIOHOB B S7pe.
SAnepHsle peakunu. A nepHblii
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTMUYECKHE aCEKThI SIEPHON
JHEPreTUKN

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U
perucTpanmu 3JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yHnaMeHTanbHbIe
B3auMoAercTBud. ENTUHCTBO
(bu3MUeCKOi KapTUHBI MHPa

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mHoro HeOa. Co3Be3nus,
SIpKI/Ie 3Bé3}II)I, IIJIAHETHI, UX BUIUMOC
nBrkenue. ColIHEUHasl cUcTeMa

56

Comnsaue. CoHeuHast aKTUBHOCTb.
Hctounuk sHeprun CoiiHIa U 3BE3]T




S7

3BE3/1bl, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
IIOCJIEI0BAaTEIbHOCTU. BHYTpeHHEe
cTpoeHue 3BE311. COBpeMEHHbIE
IIPEJICTABICHUSI O IPOUCXOKIEHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue u nmwxenue CosHua B
lNanaktuke. ['anaktuku. Y€pHbie
JBIPBI B SAPAX TATAKTUK

59

60

Bcenennas. Pa3z0beranue rajakTHK.
Teopus bonbmoro B3peiBa.
PennkroBoe uznydenue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

Kontponbnas pabota Ne4 «nemMeHTHI
aACTPOHOMHU M aCTPOPHUIUKI

62

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOM chepax NesaTeTbHOCTH
YyeloBeKa

63

64

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O6o06utaromuit ypok. Poib
¢uznveckoii Teopun B HopMupoBaHUH
MIpe/ICTaBICHUH 0 PU3NYEeCKOn
KapTHHE MHpa




O6o06maromuii ypok. Mecro
¢u3nvecKkoil KapTHHBI MHUpa B 001IeM

65 1
PSAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABJICHUN O IPUPOJIC

66 PesepBHbIil ypok. MaruuTHoe moJie. 1
DneKTpoMarHuTHast MHIYKITUS
PesepBubiil ypok. Ontuka. OCHOBBI

67 CHeIUaIbHON TEOpUHr 1
OTHOCUTEIBHOCTH
Pesepurrit ypok. KBanrosasa pusuka.

68 QHGI\EGHTH};IZ OHOMHUHU U t 1 buGnuorexa [IOK

P https://m.edsoo.ru/ff0d1784
acTpo(u3HuKH
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimace/ Maxumes I'.4., byxosues b.b., Corckuit H.H. on
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmiecTBo «M31aTeancTBo
«ITpocsenienue»

» ®uzuka, 11 knace/ Msxumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iectBo «M31aTeancTBO

«ITpocsemenue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka IJOP
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