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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTelbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LIEIM M3Y4YEHHs] (PU3UKU HAa YPOBHE CPEAHEr0 OOIIEero
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MTPEIMETHBIE PE3yJIbTaThI M0 rojlaM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IkoapHbIN Kypc GU3HKK — cHCTEMOOOpa3yIomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  OMpeAeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcs, B (popMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METO] TO3HAHMSI TP BBHIIIOJIHEHUU UMH YY€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
oObeMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIseTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIOIOIH30BAHUS U IKOJIOTHYECKOM 0€30MMacCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTAaBICHUSAX O NPHUPOAE, TIpaHHIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH M TOCTAaHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTErpUpys 3HAHUS W3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/ad MPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOytouue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peIMETHOro0 KaOuHeTa (U3HKM WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy1I0BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILICKTHI
7abopaTopHOTO 00OPY/IOBAaHUS JOJKHBI OBITH TMOCTPOSHBI Ha KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmMupoBanue wHTEpeca W CTpeMJICHUS OOYYAIONIMXCS K HAYyIYHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHMPOBO33PCHHS KaK pe3ynbTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pPa3IUYHBIX 3a7a4 C $BHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsl Pa3BUTHs YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO

oOpazoBanus otBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEACINIO).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKEe MepeueHb Ja0opaTOpHBIX U

MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyecKkue 3aKOHbI U TEOPUHU. |'paHUIbl TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MepeMeIICHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. LleHTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€TA, WLIKOCTPAIUMS KUHEMATUUECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne CKopoCcTy Ipu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MIOCJICIOBATEILHBIC PABHBIE MPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunbl Tperus (mokosi, CKoibxeHus1, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas SHEprusl. [TorenmanbHas SHEPTUs YIpyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CHUJI C W3MEHEHUEM MEXAHMYECKOW SHEPrHUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u paOOThI CHIIBI ¢ U3MEHEHHUEM MEXaHWYECKOW DHEPTuu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysusa. Xapakrep IBUKECHUS U
B3aHMOJECUCTBUS 4YacTUL[ BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHHsS dvactul rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH lanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE WM3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepMmonuHaMuueckass cucrema. BHYTpEHHsAST 3HEpPrusi TEPMOJIMHAMUYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpUHOUNBL ~ JEWCTBHST — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAWIBHHUK, KOHAUIIHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeiaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHne yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMH TMOIYUYECHHUSI COBPEMEHHBIX MaTEpPUaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzauus Tel. OJEKTpUYeCcKUuil 3apsn. JlBa BHIa 3IEKTPUUYECKUX
3apsAn0B. IIpOBOJHUKH, TUANIEKTPUKKA M TOJYHPOBOJHUKH. 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBuE Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

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

DONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTD
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUuid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTe/ibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHS LHJIWMHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpP)KATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOEHUE, SKCIIEPUMEHT, MOJECIUPOBAHNUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJAMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJAWJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (06a30BbI YPOBEHb) JOJKHO 00ECIEUUTh JOCTHXKEHHUE CIIEIYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOTO npenMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CHOCOOHOCTh OOYyYarouuxcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pPACHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEITEIBHOCTH B MPOLECCE PEeaIu3alli OCHOBHBIX HAIPaBJICHUH
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYaIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUHUCKOT0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIICYETOBEYECKMX T'yMaHUCTUUYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPa)¥JaHCKOTO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpTraHU3aIiy;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSMU U HAa3HAUYCHUEM;

TOTOBHOCTb K TyMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

chOpMHPOBAHHOCTh POCCHICKOM rpaXJaHCKOMN UJIEHTUYHOCTH,
NIaTPUOTU3MA;



LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH>KEHHSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUECHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIEero;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYasl 3CTETUKY HayYHOTO TBOPYECTBA,
NPUCYLIEro (PU3NYECKON HAYKE;

5) Tpy10BOT0 BOCIMTAHUSI:

UHTEpPEC K Pa3IUYHBIM cdepaMm MnpodhecCHOHANbHONU JESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oyayieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC T1JIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKY HA TIPOTSHKEHNUN BCEH JKU3HM,

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

c(OPMHPOBAHHOCTh JKOJIOTHUECKOW KYJIbTYPhI, OCO3HaHHE TIJI00ATBHOTO
XapakTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

paclIMpeHrue OmbITa JEATEIbHOCTH SKOJOTMYECKONW HaImpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (DU3UIECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEITEIbHOCTH, TOTOBHOCTH B IPOLECCE
u3ydeHus: (QU3UKA  OCYLIECTBISTh  MPOEKTHYIO M HCCIIEIOBATEIBCKYIO
NeATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aAelcTBUA:
CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LEIU ACATEIBbHOCTH, 3aJaBaTh IApAMETPbl M KPUTEPUU HX
JTIOCTHOKECHUS,



BBISIBIIAITH  3aKOHOMEPHOCTH W TMPOTHBOPEUHS B  PacCMAaTPUBAEMBIX
bU3UYECKUX SIBICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHBBI B JCSITCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaJIHHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,

pa3BHUBaTh KPEaTUBHOE MBINIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUCBBIMH TOHATHIMH W METOJAMH
(bu3NYeCcKoil HayKH;

BJIAJICTh HaBBIKAMHU y4e€OHO-HCCIIEIOBATEIBCKON U MPOEKTHOMN JESITEIbHOCTH
B 00J1aCTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOUCKY
METOJIOB peUIeHHs 3a7ad (U3MYECKOTO COJACP)KaHUsS, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB TIO3HAHUS;

BJIQ/IETh BHUAAMU JEATEIBHOCTH 10 TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETAlUd, MPEeoOpa3oBaHUI0 M TPUMEHEHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (HU3HUKY;

BBISIBIIATh TMPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pEeIIeHUs, HaXOAUTh apTyMEHTHI JIS JIOKa3aTeIbhCTBA
CBOMX YTBEP)KJICHHUH, 3a/1aBaTh MapaMeTPbl U KPUTCPUHU PEIICHUS;

aHAIM3UPOBAaTh TIOJNIYYCHHBIE B XOJE PEIICHUS 3aJaydl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NESATEeTLHOCTH, B TOM YHCIIC TIPH U3y4YCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKe B MPAKTHYECKYIO 001acTh
KU3HECATECIILHOCTH,

YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXO/IbI ¥ PEIICHUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUSI.

Pabora ¢ unpopmanmeii:

BJIQ/ICTh HABBIKAMH TOJIy4eHHUs WHPOPMAIUN (PU3UIECKOTO COMCPIKaHUS U3
WCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOATEIHHO OCYIIECTBISATh ITIOWCK, aHAJW3,
CUCTEMATHU3AIMIO W HWHTEPIPETAII0O MHPOPMAIMK PA3TUIHBIX BHIOB U (HOpM
MIPE/ICTABIICHNUS,

OLICHWBATh JOCTOBEPHOCTH HH(OpPMAIIHH;



UCIIONB30BaTh  CpeACTBAa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHIA B PEIICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a/lad ¢ CcoOMIoJiecHHeM TpeOOBaHUN HSPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECYpCOCOCpEKCHHs, TMPABOBBIX M  OTHYECKUX HOPM, HOPM
nH(popMaIIMoOHHOM 6€301aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COJECpKAHUS B Pa3IUYHBIX (opMarax ¢
yu€TOM HazHayeHUsI HHPOPMAIUH U LEJICBOU ayAUTOPHUH, BHIOMpAs ONTUMAIBHYIO
dbopMy MpeAcTaBICHUS U BU3yaTu3alliu.

KoMMyHuUKaTHBHBIE YHHUBEPCAJIbHbIE yYeOHbIe 1eHCTBUS:

OCYILIECTBJISITh  OOIllEHHE Ha ypokax (U3UKM U BO BHE-YPOUHOU
JESITEBbHOCTH;

pacro3HaBaTh MPEANOCBUIKM  KOH(MIMKTHBIX CHUTyallud MW  CMAT4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHSI C HCHOJIb30BAaHUEM
A3BIKOBBIX CPE/ICTB;

IIOHUMAaTh U MUCIIOJIB30BaTh NPEUMYIIECTBA KOMAaHIHOM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKY M METOAbl COBMECTHBIX JEHCTBUU € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

IPUHUMATh  LEJIM COBMECTHOM  JEATENBbHOCTH, OPraHU30BbIBATH WU
KOOPJAMHHUPOBATH JICUCTBUA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiTh poiau ¢ Y4E€TOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHHKA KOMAHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpejiaraTb HOBBIE NPOEKTHI, OLEHHMBATh WJAEU C TO3UIMHA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PaA3JIMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

Pery/iiTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE /IeiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBISATh MO3HABATEIbHYIO ACSITENbHOCTh B 00JacTH
GuU3MKKM U acCTPOHOMHH, BBISBIATH MNPOOJEMBI, CTaBUTh U (HOPMYIHUPOBATH
COOCTBEHHEIC 3a/a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUs PAcUYETHBIX U KAaueCTBEHHBIX
3a]a4, [JIaH BBIIOJIHEHUS [TPAKTUUYECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U NIPEATNIOYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;



pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTECHU;

JenaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBATh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTh 32 PEIICHHUC;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

criocoOCTBOBaTh (HOPMUPOBAHMIO M TMPOSIBICHUIO JPYIAUIIMU B 00JacTu
(bU3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBI B JICSITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEIISIM;

BJIaJIcTh ~ HaBBIKAMU  IIO3HABATEJIBLHOM  peduieKkcMM  KaK  OCO3HAHHUS
COBEPIIACMBIX JIEUCTBHA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB M
OCHOBAHUII;

HCIIOJIB30BaTh MPUEMBI peIICKCUM IS OLICHKH CUTYyallud, BBIOOpa BEPHOTO
pelieHus;

YMETh OIICHWBATh PHUCKH W CBOCBPEMEHHO MPUHUMATHh PEIICHUS IO WX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pe3yIbTaTOB
JeSATeIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIM3e pPe3yIbTaTOB
NEeSATEeTbHOCTH;

MIPU3HABATh CBOE MPABO M IIPABO JAPYTHX HA OIMIHOKH.

B mpomecce noCTHMKEHUS JIMUHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPAMMEBI
mo ¢u3MKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIEHBIN WHTEJUICKT, TIPE IO Iar afoIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOUAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUICTh HAIIpaBJICHHUS Pa3BUTHS COOCTBEHHOM SMOIIMOHAILHON C(hepHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aIanTHPOBATBCI K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOUYAIOIICH CTPEMIICHUE K JOCTIKCHHIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEM;

OMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MMOHUMATh AMOIIMOHATLHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOLINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, MIPOSIBIISITh MHTEPEC U pa3peniaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konny oOyuenus B 10 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU WU
TE€XHOJIOTUH, B MPAKTUYECKON JAEATEIBbHOCTH JIIOIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
MaTepHuaibHas TOUKa, MHEepIMaIbHasl cCUCTeMa OTCu€Ta, abCOMIOTHO TBEPOE TEIIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEN U TBEPABIX TEI, TOUCUHBIN
ANIEKTPUUYECKUN 3aps]l IPU pelieHnr (PU3NUecKux 3aj1ay;

pacrno3HaBaTh (pu3MUECKHUe SBJICHUS (IPOIECChI) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIPHO-KUHETUYECKOW TEOPUM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JIBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBWKEHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMOJIelicTBUE Tel, Nuddy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOEHUE KUIKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJl IIPU HArpEeBaHHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, UCIIAPEHUE, KOHACHCAllWs, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIICHUE JABJIICHUS I'a3a IPU €r0 HAarPEBAHUU B 3aKPBHITOM
COCyZA€, CBS3b MEXKAY MNapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMA TEJ, B3AUMOJCUCTBUE 3aPSJIOB;

OMKCHIBATh MEXAHUYECKOE JBIDKCHUE, WCIONB3Ys (PU3NYECKUE BEIUYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEILICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi SHEPrus, MOTEHIHAIbHAS SHEPIrusi, MeXaHudecKas
paboTa, MexaHWYecKas MOIIHOCTh; TPU OMUCAHUM TPABUIBLHO TPAKTOBATH
(bU3MYECKUl CMBICT HCIOJIb3YeMbIX BEIMYHMH, WX O0O3HAYCHUS W €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE NAHHYIO (U3UYECKYIO BEIMYUHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBATh M3YYEHHBIC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3YSd (U3WUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMmIleparypa, CpeaHss
KHMHETUYECKasi PHEPrusi XaOTUYECKOrO JBHXKEHUSI MOJICKYJ, CPEAHEKBaApaTUUHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEpPrusi, pabora rasa,
KO3 (PUIIMEHT TMONEe3HOTO JEUCTBUS TEIUIOBOTO JIBUTATeNsl; NpPU ONMUCAHUU
NpaBUIBHO TPaKTOBaTh (U3MUECKUI CMBICT MCIOJIb3YEMbIX BEIWYMH, HX
000O3HAaYeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JaHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIIMUNHAM;



OMHCHIBATHh N3YUYCHHBIE JICKTPUUYECKUE CBOMCTBA BEIIECTBA M DJICKTPUUECKUE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
EKTPUUECKOE TOJIe, HAMPSIKEHHOCTD TOJIS, MMOTEHITHAN, PA3HOCTh MOTEHITNATIOB,
NP OINMCAHWHM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKHM CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYCHMUS] W EIUHUIIBI, YKa3biBaTh (HDOPMYJIBI, CBS3BIBAIOIINC
JTAHHYI0 (PM3UYECKYIO BEJTMYHHY C IPYTHUMH BEIHYNHAMH,

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUSA, UCIONB3Ys (PU3HUECKHEC
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpaHEHUsS] MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHCHHUS MMITYJIbCa,
INPUHINAIN CYNEPIO3UIIUA CHJI, TPHUHITUIT PABHOINPABUS HHEPIIUATIBHBIX CHCTEM
oTcuéTa, MOJIEKYIIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBa, Ta30BHIE
3aKOHBI, CBSA3b CPEIHEH KMHETHYCCKOW SHEPTHH TEIUIOBOTO JBMKCHHUS MOJICKY C
aOCOJIFOTHOM TeMIepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3apsiaa, 3akoH KylloHa, Tpu 3TOM pas3inyarh CJIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKECHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUUYECKUX YCTPOMCTB; pa3inuaTh yCJIOBHUS WX 0€30MacCHOTO HCIIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPH 3TOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KECHHOTO OO0OpYIOBAaHMS, IMPOBOAUTH OIBIT U
GbopMyIIMpPOBaThH BHIBOJIHI,

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIENOBATh  3aBUCHUMOCTA  MEXIYy  (U3MUYECKUMH  BEIUYMHAMHU  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBaTh PE3yIbTATHl IMOJTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/JIC TAOJINII ¥ TPpa(pMKOB, J€NIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHNUS,

coOI01aTh MpaBmiia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJNTB3YsI (PU3UYECKHE 3aKOHBI ¥ TIPUHIIMITHI, HA OCHOBE aHAJN3a YCJIOBHS 3a/1a4u
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXoaUMbIe i €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UIECKON BEIIMYNHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKHA HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKJCHHI C ONMOpOM Ha HM3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue BICHUS;

UCIOJB30BaTh  MPU  pPEIIEHWHM  y4eOHBIX  3a/Jlad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAITUN
U TIPE/ICTABJICHUS YYEOHOW U Hay4YHO-TIOMYJIIPHON MHGOPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOIIECCOB OKPYXAIOIIETO MHpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpallleHuH ¢ IPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 30POBbSI U COOIIOJICHUSI HOPM SKOJOTHYECKOTO
MIOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B Trpynmne C BBHIIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh Pa0OTy TPYNIBI, PAMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U
IJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PELICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpPaA, B PA3BUTUM COBPEMEHHOM TEXHUKHU HU
TEXHOJIOTUH, B MPAKTUYECKON NEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYeCcKOi KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
TOYEYHBIN 3JIEKTPUUYECKUU 3apsifl, JIyd CBETA, TOUYCYHBIA UCTOUYHHUK CBETA, SIAECpPHAs
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO sijpa MpU pelieHUuu (U3NIECKUX
3a/1ay;

pacrno3HaBaTh (pu3NUECKHUe SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCWUCTBUS TOKA, B3aUMOJICHCTBHUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOTO TIOJISI Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHbIE KOJeOaHUsS U
BOJIHBI, TPSIMOJIMHEWMHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEIOMIIEHHUE,
uHTephepeHnus, audpakuuss W TOJAPU3ANMS  CBETa, AUCIEPCHS CBETA,
doTornexrpudeckuit 3GpdexT (horodddekt), cCBeTOBOE NaBiieHNne, BOZHUKHOBEHHE



JUHENYATOro CHIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAas W HMCKYyCCTBEHHAs
PaNOaKTUBHOCTH;

OMMCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECKHE, MATHUTHEIE,
ONTUYECKHE,  DJIEKTPUYECKYI0O  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AJIIEKTPOMArHUTHBIE SIBIIEHUS (TIPOLECCHI), MCHOJB3Yysd (U3UYECKUE BEIMYMHBIL:
IEKTPUUCCKUI 3apsil, CHJa TOKa, JJICKTPUUECKOE HAMPSIKCHHE, DIICKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTH MOTEHITMAIOB, AJIEKTPOJBIDKYINAs CHIa, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KAaTYyIIKW, YHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepuoJ U 4YacToTra
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij M CWila TOoKa B MpoIecce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pACCTOSHHUE U
ONTHYECKAs CWUJIa JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATh (PU3UUECKHMA
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HAUYeHHs U EJAWHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITMIMHAMU;

ONMCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBICHUS U MPOIECCHI, HCIOJIB3YS
(bU3MYeCKUe BEIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUS CBA3U
ATOMHBIX SiZIEp, TPU OMUCAHWUU TMPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICIT
WCITOJIB3YEMBIX BEJMYMH, MX OOO3HAUCHUS W CIWHMIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIWYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUYNHBIL

aHAM3UPOBAaTh (PU3UUYECKHE MPOIECChl U SBJICHUS, UCIOJB3Yys (U3UUECKHE
3aKOHBI W MPUHIUIIBL: 3aKOH OMa, 3aKOHBI TIOCIIEIOBATEILHOTO U MAPaLIeTbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
WHIYKITUH, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa miia Gortorddexra,
3aKOH COXPAHEHHUS DHEPTUH, 3aKOH COXPAHCHHSI MMITYJbCA, 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHCHHMS MacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTHBHOTO pacmaja, Py 3TOM pasiindaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTUYEeCKOE BBIPAKEHHWE W YCIOBHS (TpaHUIbl, OO0JACTH)
MPUMEHUMOCTH;

OTIPEJICIISITh HAMIPABJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOMTh U OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYECKUX SIBICHUN U
MIPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH: TPH 3TOM
dbopmynupoBath mpobiieMy/3agadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,



coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYyNOBaHUS, MPOBOJUTH OMBIT H
(GbOopMyIMPOBATh BHIBOIHI,

OCYILECTBIATH MPSAMbIE U KOCBEHHBIC H3MEPEHUS (PU3MUECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHMI: TMpPU OSTOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUAE TaOIUIl U
rpaduKoB, JAeaTh BEIBOABI MO pe3yjIbTaTaM UCCIIEeI0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEACHUM HCCIIECJOBAHUNA B
paMKax ydeOHOTO »JKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM W IPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJIENbIo,
UCTIONB3YS (hH3HUecKre 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BBIOMPATh (PU3NYECKYI0 MOJEIb, BBIACHATh (PU3MUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJMMBbIE ISl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHUBATH PEATBHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pelIaTh KaueCTBEHHBIE 33JaUl: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
[ENOYKY PacCyXJACHUW C OMOpPONM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEICTABJICHUS YYCOHOUW W HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOJTYYEHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTHYECKH aHATTU3UPOBATH MOJIydaeMyr0 HHPOPMAITHIO;

OOBSCHATH TPHUHIMIIBI JEHCTBUS MAaIWH, NPUOOPOB W TEXHHUYECKHUX
YCTPOMCTB, pa3iuyaTh YCJIOBUSA UX O€30MacHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHHMS 3JI0POBbSI U COOJIIOICHUSI HOPM SKOJOTUYECKOTO
MOBECHUS B OKPY KaIOILEH Cpejie;

paboTaThb B Tpymnmne C BBHIMOJIHEHUEM pA3JIUYHBIX COLHUANBHBIX pOJeil,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PALMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYallUsIX, a€KBaTHO OLIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchbl
Paznea 1. PU3UKA U METOAbI HAYYHOI'O IIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
. 1
21 Kunemarika ! https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
. 1
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 23
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON 3 1 1 bubnuoreka [IOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 8 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 4 1 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Uroro mo pazueny 20
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 11
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 21
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoxka Kontpoabubie IlpakTnueckue Aara unppospie
Bcero u3ydyeHusi  oOpa3oBaTesbHbIe
padoThI padoTshI
pecypcsl

®uznka — Hayka o IpUpoJIe.

1 Hayunslie MCT(}),;I)I HOEH;)HI/TSI 1 bubnnorexa [IOK

04.09.2024  https://m.edsoo.ru/ff0c32e2

OKpY>KaloIllero Mupa
Ponb 1 mecTo husuku B

5 (hopMUPOBaHHHM COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUpa, B 06.09.2024  https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JESITEIbHOCTHU JII0AEH
MexaHuueckoe TBUKEHHE.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 bubnuorexa [JOK
neuxeHus. [lepemenienue, ckopocTs, 08.09.2024  https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IpsIMOSIMHEWHOE 1 bubnnorexka [JOK
JIBIDKCHHE 13.09.2024  https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE PSIMOIMHEHHOE 1 bubnuoreka [IOK
JBUKECHHE 18.09.2024  https://m.edsoo.ru/ff0c372e
CBoOosHOe najieHue. Y cCKopeHue

5 CBOOOJHOTO MajieHus. J{BHKeHne 1
Temna, OpPOMIEHHOTO MO/ YTIIOM K 25.09.2024
ropu30HTY. BXoHas nuarsoctuka.

7 KpuBonuueliHOE 1BUXKEHHE. 1 bubnnorexka [JOK
JIBr>keHHe MaTEpUaIbHOU TOUKH 110 27.09.2024  https://m.edsoo.ru/ffOc3ada
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OKPY>KHOCTH

Pemrenue 3agad mmo treme:
Kunemaruka. Iloaroroska k
KOHTPOJILHOM padoTe

KontposbHas paboTta mo teme
«Kunematukay

29.09.2024

02.10.2024

10

IIpuHLKII OTHOCUTENIBHOCTH
lNanunes. MHepuuanbHble CUCTEMBI
otcyeTta. [lepBbiit 3akoH HproToHa

04.10.2024

bubmuorexa [JOK
https://m.edsoo.ru/ffOc3be8

11

Macca tena. Cuia. [lpunnun
Cyneprno3uiuu cui. Bropoii 3akox
HeroToHa 1u1s1 MarepuanbHOM TOUKU

06.10.2024

bubmuorexa [JOK
https://m.edsoo.ru/ffOc3be8

12

13

Tpetuii 3akon HerotoHa 11st
MaTepHAIbHBIX TOUYEK

HpI/IHI_[I/IH CYIICpIIO3nIUU CUJIL.
Pemenue 3aga4d Ha IIPUMCHCHUC
3akoHOB HproTOHA

16.10.2024

18.10.2024

bubmuorexa [JOK
https://m.edsoo.ru/ffOc3be8

14

15

3akoH BceMupHoro taroreHus. Cumna
TskecTH. [lepBas kocmuueckast
CKOpOCTh JIBHkKeHHe HEOECHBIX Tel U
UX UCKYCCTBEHHBIX CIIyTHUKOB.
IlepBas kocMHUECKask CKOPOCTb.
3axonsl Kemnepa

[TocrynarensHO€E U BpalarebHOE
JBUKEHHE a0COITIOTHO TBEPOTO TENA.
MowmenT cunbl. [1medo cumisl.
VYcnoBus paBHOBECHS TBEPIOIO Teja

20.10.2024

01.11.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3d00

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c41a6

16

Pemenue 3amau mo teme «JluHamuka
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06.11.2024

17

18

19

KonrtponbHas pabora o reme
"NMuunamuka. CtaTuka TBep1oro Tena"

Nmnynbc maTepuanbHOM TOUKH,
CUCTEMbI MaTepUAIbHBIX TOUEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE NBUKEHHE

PaGota u MOILITHOCTDH CHUJIBIL.
Kunernueckas sHeprus
MarepuanbHOi Touku. Teopema 00
W3MEHEHUU KUHETUYECKOM SHEPTUu

08.11.2024

10.11.2024

17.11.2024

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

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

20

21

22

[ToreHumanbHas s3Heprus.
[loTeHumanbHas SHEPTUst ynpyro
neOpMUPOBAHHOM MPY>KUHBI.
[loTeHuunanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIId. 3aKOH
COXpaHEHUsI MEXaHUYECKOW SHEPTUH

JlaGopatopHnas pabora
«MccnenoBanue cBs3u pabOTHI CHUITBI
C U3MEHEHUEM MEXaHUYEeCKOMH
SHEpIuu Teja Ha Ipumepe
pacTsHKEHHS PE3SHHOBOTO KTyTa

Pemienune 3amad mo teme «3aKOHBI
COXPAHCHUS B MCXAHUKCEY

27.11.2024

01.12.2024

06.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

23

KonTponbnas pabora no teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

08.12.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

24

OCHOBHBIE TTOJIOKEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2
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25

MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.
bpoynoBckoe nmwkenue. nddysusi.
XapakTtep ABHKEHUS U
B3aHMMOJICHCTBHUS YaCTHUIl BEIIECTBA.
Mojenu cTpoeHus ra3oB, )XUAKOCTEH
Y TBEPIBIX TEN.

Macca mosnekyn. KonnyectBo
BemiecTBa. [locrosunas ABoraapo

11.12.2024

15.12.2024

26

TenoBoe paBHoBecue. Temneparypa
u e€ nuzmepenue. lllkana remneparyp
Henscus

18.12.2024

27

28

29

30

AOGcomtoTHas TeMiepaTypa Kak Mepa
CpEeHEW KUHETUYECKON YJHEPTUU
JBH>KEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeipona

3axon JlanpToHa. ['a30BbIe 3aKOHBI

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH MEXIY
napaMeTpamMH COCTOSIHUS
pa3pexeHHOTo ra3a

Pemenue 3amay o teme «l a3oBbIe
3aKOHEI

22.12.2024

25.12.2024

27.12.2024

08.01.2024

bubmuorexa [JOK
https://m.edsoo.ru/ffOc511e

31

32

KonTponbnas pabora no teme
«OcHoBbl MKT»

BuyTtpennss sneprus
TEPMOJMHAMUYECKON CUCTEMBI U
cnocoOkbl eé usMenenus. KoianyecTso

10.01.2025

12.01.2025

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5952
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https://m.edsoo.ru/ff0c5952

TEIUIOTHI U paboTta. BuyTpeHHss
SHEPTHsl OTHOATOMHOTO UACATEHOTO

rasa
33 Buae! Temnonepenaun bubmorexa [JOK
A ped 15.01.2025  https://m.edsoo.ru/ff0c5c36
VienbHas TEMIOEMKOCTh BEIECTRA.

34 KonnuecTBo TEMIOTHI NpH bubnnoreka [HOK
Teruionepenaye. AauadbaTHbIA 17.01.2025  https://m.edsoo.ru/ff0c5c36
poIiecc

35 Pacuér xonuuecTBa TEMIOTHI ITpU
TerIoneperaye 19.01.2025
[IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0
MIPUMEHEHHE K H30TPOIIecCaM.

36 HeoOpaTtumocTh Ipo1eccoB B bubmorexa [JOK

P . pot 22.01.2025  https://m.edsoo.ru/ffOc5efc
npupojie. Bropoii 3akoH
TEPMOJAMHAMUKH

37 [Tpunun nevicreus u KII/ TenmoBoi 96.01.2025 bu6mmoreka [IOK
MAaIIUHBI https://m.edsoo.ru/ff0c600a
Pemenne 3amad mo Teme BuG 10K

nOJINOTEKA
M . .02.202

38 «MounekynspHas puzuka. OCHOBBI 05.02.2025 https://m.edsoo.ru/ff0c6a50
TEPMOMHAMUKI
[TapooOpa3zoBaHue 1 KOHJIEHCAIIHSL.

39 Hcnapenue u kunenue. AGCOIIOTHAs 07.02.2025 bubnuoreka [IOK
W OTHOCHUTEIbHAS BIAXKHOCTh https://m.edsoo.ru/ff0c63b6
BO3ayxa. HacklenHslil nap
[1naBneHre U KpUCTATUIA3AIIHSL. Bu6 OK

40 V aennHas TEIIOTa MJIaBICHU. 14.02.2025 nbmorexa L

Cybnumarus

https://m.edsoo.ru/ff0c6708
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Pemenue 3aaa4 110 TEMC «TennoBnie

41 01.03.2025
MIPOIIECCHI»
Konrponsnas pabora o reme
42 "ArperaTHble COCTOSTHHS BELIECTBA. 04.03.2025
®da3oBbIe nIepexoab"
DJeKTpU3aLus Tea. DIESKTPUIECKHUI BuG 1OK
noIMoTeKa
43 3aps. JIBa BUa JIEKTPHUCCKUX 06.03.2025 https://m.edsoo.ru/ffocebec
3aps/i0B
[IpoBOTHHKH, TUAIEKTPUKH U
MOJIYIIPOBOTHUKH. 3aKOH COXPaHEHHS
44 SHGKTquefKOFO 3apsa. 08.03.2025 bubmuorexa [JOK
B3aumoneiicTBue 3apsa0B. 3aKOH https://m.edsoo.ru/ffOc6bcc
Kynona. ToueuHslii 271€KTpUYECKHAN
3apsi
Hanpssx€HHOCTB 37EKTpHUYECKOTO
45 nond. [TpuHnun cyne[v)nosnuHH 13.03.2025 bu6mmoreka [IOK
WIEKTPUUECKUX MOJeH. JInHun https://m.edsoo.ru/ff0c6df2
HANPSOKEHHOCTH
PaGota cui anekTpocTaTuuecKoro Bu6 LIOK
nonmoTexa
46 noxad. I[Torennuan. PasHocTs 15.03.2025 https://m.edsoo.ru/FfOc6f00
MOTEHIIUAJIOB
[TpOBOIHUKH M TUIIEKTPUKH B
47 3J'IpeKT J(I)CTaTI/I‘{eiKOM r[oljie 18.03.2025 bubmorexa HOK
P ' R https://m.edsoo.ru/ff0c7018
JlsnexkTpudeckasi IPOHUIIAEMOCTh
N bubnuorexa [JOK
48 Onekrpoémkocts. Konagencarop 20.03.2024 https://m.edsoo.ru/F0c7126
OnexktpoémkocTh. KongeHcatop Bu6 OK
49 DIEKTPOEMKOCTD MIIOCKOTO 22.03.2025 nosmoteka I

KOHJIEHCATOpa. DHEprus

https://m.edsoo.ru/ff0c72c0



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

3apsHKEHHOI0 KOHAEHCaTopa

50

51

JlaGoparopnas padota "M3mepeHue
NMEKTPOEMKOCTU KOHAEHcaropa'

Permrenue 3agad mo reme
«DNEKTPOCTATHUKAY

27.03.2025

01.04.2025

52

KonrponsHas pabora o reme
"DnexkTpuueckoe mose"

03.04.2025

53

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma 1ist
ydacTKa Lenu

05.04.2025

54

[TocnenoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCTMHEHHE
npoBoAHUKOB. JIaboparopHas padoTa
«M3yueHne cMemaHHOro COSTMHEHUS
PE3UCTOPOBY

0.5

15.04.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

55

56

57

PaGoTta u MOIITHOCTH AIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-JIenmna

3axon OMa 71 OJIHOM (3aMKHYTO)
anekTpuueckoit nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COMTPOTHBIICHUS

Pemenue 3ana4 no reme
"TIoCTOSHHBIN IEKTPUUECKUI TOK"

0.5

19.04.2025

22.04.2025

24.04.2025

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

58

KonTponbHas pabora no teme
"TTocTOSIHHBIN 1eKTpUYECKUI TOK"

26.04.2025



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

59

DJEeKTpOHHAs IPOBOJUMOCTD
TBEPABIX METAIIOB. 3aBHCUMOCTb
COIPOTHUBIICHHS METAIIJIOB OT
TemrnepaTypbl. CBEpXIIPOBOIUMOCTD

29.04.2025

60

[TonynpoBogHukH, UX COOCTBEHHAs U
IIpUMecHast MpoBoAUMOCTb. CBOMCTBa
p—n-niepexona.
[TonynpoBoIHUKOBBIE TPUOOPHI

03.05.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

61

DNEKTPUYECKHUI TOK B pacTBOpax u
pacrmiaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTUYECKAS JUCCOLUALIMS.
DnekTponus

06.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

62

DNEeKTPUYECKHI TOK B razax.
CamocTosTeNbHBIN U
HECAMOCTOSTEIIbHBIN pa3ps.
Momnnus. [Inazma. Dnexrpudeckue
mpuOOPHI M YCTPOMCTBA U UX
MpakTu4eckoe npuMmenenue. [IpaBuna
TEXHHUKHU 0€30MacHOCTH

08.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

63

Pemenne 3amad mo Teme
«Inekrpocraruka. [locTossHHBIN
3JIEKTPUUECKUN TOK. TOKM B
pa3IMYHBIX Cpeaax»

15.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

64

65

66

KonTponbHas padota no teme
"OnekTpoauHaMuka'

PesepBHbIit ypok. O600mIaromuii
ypok 1o TeMam 10 kitacca

PesepBHbIit ypok. O600mIaromuii
ypok 1o temaM 10 kiacca

27.05.2025

29.05.2025

31.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68









YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Msakumes I'.5. ®usuka 10 knacc: 6a30Bblil ypOBEHb U yri1yOIeHHBIH YPOBHU: ydeOHUK /
['.51. Mskumes, b.b. Byxosues, H.H. Corckuii; mox pen. H.A. [TapdentpeBoii. — 10-¢
u3., crep. — M.: [Ipoceemenue, 2023. — 432 c.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Msxumes I' 5. ®usuka 10 knacc: 6a30Bblil ypOBEHb U yIIIyOJIEHHBIN YPOBHY: Y4eOHUK /
[".51. Mskues, b.b. byxosues, H.H. Corckuii; mox pen. H.A. [TapdentbeBoii. — 10-e
u3 ., crep. — M.: [Ipocenienue, 2023. — 432 c.

2. EI'D. ®usuka. TUoOBbIE 3K3aMEHAIMOHHBIC BapuaHThl 30 BapuanToB. Iloa pepakiuei
M.IO. JemunoBoii. — M.: U3narensctBo «Harnmonansnoe obpazoBanuey, 2024 — 336 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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