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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHSI Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3ysibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npenctaBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUMA TIpenojiaBaHus yuyeoHoro mpeamera «Dusmka» B o0pa3zoBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOLINX OCHOBHEIE
o0Opa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa oOydarommxcs 10 kimacca npu oOydeHHH ux
¢bu3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOIO MOJX0JA.
[Iporpamma mo ¢usuke cooTBeTrcTBYeT TpedoBanusim @OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTb pPEATU3AMN MEXIPEIMETHBIX
CBsI3eM (DU3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4e€OHbIMM mpeaMeramu. B Helt
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyNas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XHUMHEH, OHUOJOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
OpUMEHEeHHe (U3NYECKUX 3HaHWM  ONpenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaT€pUajlOB C 3aJaHHBIMH CBOMCTBAMU WM APYIHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUpOBaAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢usuku Uit ypOBHS CpeaHero ooOmiero o0Opa3oBaHHs
MOJIOKEH pAd UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEW Matepuan Kypca (Qu3nuku
o0ObeaMHEH BOKpYr (Qu3nyeckux Teopud. Begymum B Kypce sBisgeTcs
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dbopMHUpOBaHKE MPEICTABICHUNH O CTPYKTYPHBIX YPOBHSX MATEPHUH, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi NpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TMOTEHIMANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
bu3MKn ¢ pa3BUTHEM OOImecCTBa, a TakkKe C MHPOBO33PECHUCCKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypce (usuku mpeamonaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
cCollepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM MpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTHM, a TakXke OO0CYX IACHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBISAIOTCS (U3UYECKUE Teopuu ((pOpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTPOCHUSI PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOPHH, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTeMHO-ESITENBHOCTHBIN MOJIX0Jl B Kypce (U3HKU pPEean3yeTcsl MPEexke
BCEro 3a CUET OpraHu3alliyd YKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXxcsl.
Jns  GazoBoro ypoBHS Kypca (U3UKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOphIE B mporpamme no ¢usrvke oObeIUHEHBI B OOIIUA CMHUCOK YUEHUYECKUX
MpakTUYecKux padoT. BrijeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OLEHKH, OCYIIECTBISETCS Yy4YaCTHHUKaAMU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH TIIJIaHUPOBAaHUSI U
ocHamleHuss kaOuHera Qusuku. Ilpu >ToM obOecreunBaeTcsi OBJAJCHUE
OOYYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUsS, HUCCIIECIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHUE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyeCTBEHHBIX
3amad. [Ipu 3TOM 171 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJlaud C SIBHO
3aJlaHHON (DU3UIECKON MOJIEIBIO, TTO3BOJISIONINE IPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W UHTErpHUpPYs 3HAHUS U3
pa3HBIX pasnaenioB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3aJlaHUs Ha
OoOBbsSICHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHUH M TMPOIECCOB B OKPYXKaIOIICH
KWU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOJAENU ISl CUTYyallMu IPaKTHUKO-
OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY OOECHedYeHHI0 YydeOHOTro Tmpoliecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YpPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBHSIX
MpEeIMETHOrO0 KaOuHeTa (M3WKU WIA B YCIOBHUSX MHTETPHPOBAHHOTO KaOWHETa
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MIPEAMETOB €CTECTBEHHO-HAYyYHOTO IHKiIa. B kabunere (Qu3uku MOMKHO OBITh
HE00X0AMMOe J1IabopaTopHOe O0OpyAOBaHWE MJiS BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe yYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opyI0oBaHUE.

JleMoHCcTpanluoHHOE  00OpyJ0BaHHEe (HOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUW W TPOILIECCOB, HAMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHH.

JlaGopaTopHoe 00OpyIOBaHHWE I YYEHUYECKHX TPAKTHUYCCKUX paboT
dbopmupyeTcsi B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamomwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
MCIIOJB30BaHUN AHAJIOTOBBIX M HHUGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 001IeM 00pa30BaAHUU SBJISIFOTCS:

e (opmupoBanue wHHTEpeca M CTpEMJICHUS OOYYaIOIIMXCA K HAyYHOMY
W3YYEHUIO TPUPOIBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (POPMUPOBAHUE
HCCIIEI0OBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMHUpOBaHHME HAYYHOIO MHPOBO33PEHUSI KaK pe3yjbTara HU3Y4YEHUs
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUU OOBSACHITH SBJICHUS C HCIOJIb30BAHUEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHUH.

JlocTuxeHre 3TUX leield 00ecreynuBaeTCsl PelIeHuEM CIEAyIOIUX 3a/1ad B

mpoliecce u3ydeHus Kypca GU3NK1 Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHuUs:

e TMpHOOpETEHHE CHUCTEMBI 3HaAHUU 00 o0mux (bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHMII TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OoOBbsiCHeHUS (PU3WYECKUX SBICHUNW B TNPUPOAEC U IS TPUHATHUA
MPAKTUYECKUX PEIIEHUN B TOBCEAHEBHOW )KU3HU;

e OCBOCHHME CIIOCOOOB pEIICHUS Pa3IUYHBIX 3a7a4 C SIBHO 3aJIaHHOU
dbuznyeckoil MOJeIbl0, 3a7ad, IOoJpa3yMEeBalOIIUX CaMOCTOSITEIIbHOE
co3fanue GuU3NIeCKOr MOJCIH, aJIcKBAaTHON YCIOBUSIM 3a]1a4H;

e TMOHWMaHHUE (UBUYECKUX OCHOB WM TPHUHIIUIIOB JIEUCTBHS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO

cpeny;
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e OBJAJCHUE METOJAaMHU CaMOCTOSITEIHHOTO IIJIAHUPOBAHUS U TIPOBEICHMUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a M HMHTEpIpeTanuu MHGOpMaIH,
OTIpPEIEICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHWC YCJIIOBHM NJIsi Pa3BUTHS YMEHHM MPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha usyuenune ¢usuku (6a30BBI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro

obOpazoBanus otBoauTcs B 10 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennmaraemeiii B mporpamMme 10 (uU3MKe TMepedeHb JIAOOPATOPHBIX M

MPAKTUYECKUX pPaldOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpoBeNCHHsT JTa0OPaTOPHBIX pPabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
O0COOCHHOCTEH 00yJaroOInuXCsl.
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COAEPXKXAHUE OBYUYEHUA
10 KITIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®dusrka — Hayka o npupone. HaydHble METOABI IO3HAHUSA OKPY’KAOILETO
Mupa. Ponb JSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (PU3HKeE.

MonenupoBanue (Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIIOTE3HI.
®dusnyeckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponbe u Mecto ¢usuku B GOPMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B PAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeHsISI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX MPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U [EepEeMEUICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHentHoe  aBvKeHUE. [IBHKEHHE  MaTepUAIBHOM  TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckrue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI)KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBYDKCHUSL.

[IpeobpazoBanue NBMKEHUMN C UCIIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

HamnpaBnenue CKOpoOCTH IPU ABUKEHUH 110 OKPYKHOCTH.
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Yuenuueckuil axcnepumenm, 1abopamopsie pabomol

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BPEMEHH TIPU PaBHOYCKOPEHHOM
JBW)KECHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue aBuKEHUS Tesa, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes. IlepBeid  3akoH  HproToHA.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoii 3akon Herotona
JUIs MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuanbHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia Tskectu. llepBasg kocMmuueckas
CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunbl Tpenus (mokosi, CKkoiibxeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH WIIU Ta3e.

[TocTynarenpHOE U BpallaTeIbHOE IBHIKEHHE a0COIFOTHO TBEPAOrO Tea.

MoOMEHT cuibl OTHOCHUTENBHO OCH BpameHus. llnedo cuiel. YcmoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEN.

Bropoii 3akoH HproToHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptsle pabomwl

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanue yclIOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3akonbl coxpanenus 6 MexaHuKe
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NMnynbec MarepuanbHOW TOYKU (Tesa), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedhopmupoBaHHo — npyxkuHbl.  [loTeHuManpHass  SHEprust Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loreHuuanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHUAIBHBIX CUJI C W3MEHEHHUEM MEXAHWYECKOW SHEPTrUM CUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexo NOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSHBIX MasgTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHast Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUSA 4YacTUIl BemiecTBa. MoAenu CTpOEHHUsI Tra30B, KUIKOCTEU H
TBEPIBIX TE U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl Monekyi. KonudectBo BemiectBa. [locTtosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
[enbcus.

Mogens upeanbHoro raza. (OCHOBHOE YpaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOM TEOpUM HACaTbHOTO Ta3za. AOCOJIOTHas TeMmIepaTypa Kak Mmepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe Menneneesa—Kianenpona.
3akoH [lanbToHa. M30mpoueccsl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJUYE€CTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,

n3obapa.
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TexHuueckue yCTpOCTBA M MPAKTUYECKOE NPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOILINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHUCTBUA.

Mogens, WILTIOCTPUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHUS HJCAIBHOTO Trasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATe HAa OCHOBE M3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroevl mepmoounHamuxu

TepMoauHamMuueckass cucrema. BHYTpeHHSS SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U ciocoObI €€ n3MeHenus. KonnuecTBo TeIoTel U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HWJEalbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3ITyYCHHUE. Y IeJIbHAsI TEIIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTH MpH TEIIONEpeaye.

[lonatue 00 aamabaTtHOM mporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue MepBOro 3aKOHA TEPMOJMHAMHUKM K u3omporneccaMm. ['paduueckas
UHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMocTh po1ieccoB B MPUPO/IE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUST  TEIUIOBBIX  MAIIWH.
[IpeobpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KosdduiuueHT mnosie3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero ko3pduimMeHT MOIe3HOTro
JEUCTBUS. DKOJIOTHUECKUE TPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpPEHHEH HSHEPruy Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku U3 OyTBUTIKM TIOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUAECOAEMOHCTPALINS).

N3meHeHue BHYTpEHHEH SHEpTrun (TeMIiepaTyphl) Teja Npu Terionepeaaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHIO BO37AyXa (OMBIT C BO3AYLIHBIM

OTHUBOM).
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Mopenu napoBoii TypOWHBI, IBUTATENsI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazoswvle nepexoonl

[TapooOpa3oBanue u KoHmeHcanus. Vcmapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHbIM map. YaenbHash TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATYyPhl KUTICHHS OT JIaBJICHUSI.

Teépnoe Teno. Kpucramnuueckue u amop@Hbie Tea. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctamasl. CoBpemeHHble Matepuaibl. [lnaBienue u
KpUCTaJUTM3aIuA. Y IeTbHasl TeroTa miasienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHHYeCcKre YCTpPOMCTBA M TMPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAUIOPUMETP, TEXHOJOTUH IMOJYYECHUS] COBPEMEHHBIX MaTEpUAIIOB, B
TOM YHCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kurnienue rpu moHM>KEHHOM J1aBJICHUH.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.

JleMOHCTpanust KpuCTaIOB.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3mepenne OTHOCUTENIBHOW BIaKHOCTH BO3AyXa.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inexkmpocmamuxa

OnekTpu3auus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa BIEKTPUUYECKUX
3apsAa0B. IIpOBOJHUKH, IOUAJIEKTPUKH M TMOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO0 3aps/a.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbll AJNEKTPUYECKUM 3apsia.
Onekrpudeckoe mnoje. Hanpspok€HHOCTe  anektpuueckoro mois.  [IpuHiun
CYINEPIIO3ULIMH JJIEKTPUUYECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTrO
OJISL.

Pabora cun  anektpocratudeckoro  mosist.  Ilorennuman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JndiiexTpruyeckas IpOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOIL,
AIEKTPOMETpP, DBJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN anmapar, CTPyHHbBINA IPUHTED.
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Llemoncmpayuu

Y CTpONCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3anmoeiicTBuE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne 2meKTpOEMKOCTH KOHIEHCATOPA.

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

DONEKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUYECKOIO TOKA.
HNctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 y4acTKa LETu.

DNEKTPUYECKOE CONPOTUBIIECHUE. YJENbHOE COIPOTHUBICHHE BEIIECTBA.
IlocnenoBarensHOE, NapalIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jlkoyns—Jlennma. MomHOCTh
AIEKTPUYECKOTO TOKA.

OJIEKTPOJABUKYINAsl CUJa M BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma /i OJTHOM (3aMKHYTOM) 3JieKTpudeckon 1enu. Kopotkoe 3aMbikaHueE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DJIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TomynpoBOIHUKMY. CobOcTBeHHas U MpUMECHAas MIPOBOJIUMOCTh
noJIynnpoBoHUKOB. CBocTBa p—n-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKHT TOK B ra3zax. CaMOCTOATEIbHBIA W HECAMOCTOSITEIbHBIN
pazpsaa. Monunus. [Lna3zma.

TexHn4eckrue YCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETD,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKH TOKa, OJICKTPOHArpeBaTENbHBIC MPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN JAMO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mMepeHue Cuiibl TOKa U HANIPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JIJIUHBI,
IJIOIA/IN TIOTIEPEYHOTO CEYEHHUS U MaTepuania.

CMemaHHOe COeTMHEHUE TPOBOHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYILEH cwuibl. KOpoTkoe 3ambIKaHHe
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rajgbBaHUYECKOIO 3JIEMEHTA U OI[EHKA BHYTPEHHETO COMPOTHUBIICHUS.
3aBUCHUMOCTh CONPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJIUMOCTb BO3yXa.

OnHOCTOPOHHSISI TPOBOAUMOCTD AUOA.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yyeHue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEN CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue smexkTposusa.

MexnpeaMeTHble CBS3H

Nzyuenne xypca gusuku 0a3oBoro ypoBHs B 10 kiacce oCyIIECTBISIETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, (puznueckas BeIWYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runepOosia, UX rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEIMJI000MEH KMBBIX OPTraHU3MOB (BUBI TEILIONEPEIayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsh Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU WU
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs JIUCCOLMALIMS,
rajibBaHHKA.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, MOMAIIUIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbCa B TEXHHUKE (pakeTa, BOJAOMET U JIPyTHE€), ABUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOMUIBLHUK, KOHIUIIUOHEP, TEXHOJIOTHH
MOJYYEeHUs] COBPEMEHHBIX MaTEpHaioOB, B TOM YKCJIE HaHOMATepHaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
KCEPOKC, CTPYUHBIN MPUHTED, AJIEKTPOHArPEBATEIbHBIE npuodOPHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUS INMPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA
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OcBoenune yueOHOTO Tpenmera «®Du3nMKa» HAa ypOBHE CPEAHETO OOIIEro
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOECTICUUTHh JOCTIKEHUE CIETYIONNX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3yJIbTAaThl OCBOEHUS Y4eOHOTO npenaMera « PU3nKa» JTOJIKHBI

OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOmIuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacUIUpEeHHe >KHU3HEHHOTO
ONBITA U OMbBITA JEITEIBHOCTH B MPOILECCE PEeaTn3allii OCHOBHBIX HAIPaBICHUU
BOCHUTATEIIbHOM AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEpPECAX IPaXIaHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHu3alIiy;

YMEHHE B3aHMOJICHICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOMN AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrPakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHMCKMX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYas ICTETUKY HAYYHOTO TBOPYECTBA,
npUCyIIEro (pU3nyecKoi HayKe;

S) Tpy10BOr0 BOCIIMTAHMS:

WHTEpPEC K Pa3IUdHbIM cdepaMm npodecCHOHANBHONU AESTEIHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKON M TEXHUKON, yMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oyaymieit mpodeccun U peamn30BbIBATh COOCTBEHHBIC )KU3HECHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTH
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(bu3MKN Ha POTSHKEHUN BCEH )KU3HU;

6) 3K0J10rH4ecKOro BOCIMTAHUSA:

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEHUE OIbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PUBHKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IpOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3zoBble 1ornyeckue AecTBU:
CaMOCTOSITENNFHO ~ (OPMYJIHUPOBaTh W aKTyalM3UpOBaTh  mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh 1€ JACSITeNIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W MPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSIX;
pa3pabarbiBaTh IUIAaH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaTbHBIX 1 HEMAaTePUATILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;
KOOPAMHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHUAX  pPEaTbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAaHHOTO B3aUMOJICHCTBHS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaegoBare/ibCKue 1eiCTBUA:
BJIAJCTh HAYYHOW TEPMHUHOJOTHEH, KIFOUCBBIMH TOHATHAMH M METOJIAMH
bu3nUecKoil HayKH;
BJIAJICTh HaBBIKAMHU y4E€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY MOUCKY
METOJ/IOB pelieHusl 3ajad (U3MIECKOTO CONEpPKaHUs, TPUMEHEHHUIO Pa3TUYHBIX
METOJIOB MIO3HAHUS;
BJIQIETh BHUAAMU JEATEIBHOCTH 10 TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTAllY, MPeoOpa3OBaHUI0 M NPHUMEHEHHI0O B PAa3IUYHbIX Y4eOHBIX
CUTYaIIsIX, B TOM YHCJIE TIPH CO3/IaHUU YI€OHBIX MMPOCKTOB B 00J1aCTH (HU3HUKY;
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BBISIBJISITH MPUYMHHO-CJIEICTBEHHBIE CBS3M M aKTyaJM3UpPOBATh 3a/4auy,
BBIIBUTATh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh TIOJNIyYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIC 3aJadyd B 00pa3oBaTeIbHOU
JESATEILHOCTH, B TOM YHCIIE IPU U3YYCHUH (PUUKHU;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HaHUSA MO (HU3MKEe B MPAKTHUYECKYI0 001acThb
KU3HEICSATCIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTb OpPUTrHHAJIbHBIE OAXO0/AbI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaumeii:

BJIa/IETh HABBIKAMH TMOJIy4eHHUs WHPOpPMAIUU (PU3UIECKOTO COJEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IIOMCK, aHaJM3,
CUCTEMATHU3alMI0 U WHTEpIpeTaluio MHPOPMAlMU Pa3INYHbIX BHUIOB U (QOpM
IpECTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTMI B pELIEHHMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3al[MOHHBIX
3a1ad ¢ COOMIOJICHHEeM TpeOOBaHUN JSPrOHOMHMKH, TEXHUKH OE30I1aCHOCTH,
THTHUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B PA3IUYHbIX (opMarax c
y4€TOM Ha3zHayeHMsI THPOPMALIUH U LEJIEBON ayAUTOPHUH, BHIOMPAs ONTUMAIIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alluu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKKM U BO BHE-YPOUHOM
NEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOKO TOYKY 3PEHHMS C HUCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMATh U MCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW U MHIUBUILYAIBHOU
paboTHI;

BBIOMpPATh TEMAaTHKy M METOJAbl COBMECTHBIX NEWCTBHM C y4y€TOM OOILIuX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;

IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
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KOOPJIMHUPOBATh JCUCTBHS MO €€ JIOCTHKEHHIO: COCTAaBJISITh IUIAH JCHUCTBUU,
pacrpenensiTh pojid C YY4ETOM MHEHHM YYacCTHUKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJAJa M KaXJOTO YYAaCTHUKA KOMAaHJIbl B
001Ut pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

MpearaTb HOBBIE MPOEKTHI, OLECHUBATh HAEU C TO3UIMHA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBbIE YHUBepPCaJbHbIe yUeOHbIe JeiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITENTFHO COCTAaBJIATh IUTAH PEIICHHUS PACUYETHBIX M KadeCTBEHHBIX
3a]1a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON pabOThI ¢ yU€TOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUsM;

pacIupsATh paMKH y9eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMBIX JEHCTBHUI M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBAaHHUIA;

UCIOJIb30BaTh MPUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BHIOOpa BEPHOTO
pelieHus;

yMETh OIIEHWBAaTh PHCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS MO0 HX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI APYTMX TIPH aHAM3e pPe3yIbTaToOB
NeSITEIbHOCTH;

MPUHUMATH Ce0s1, MTOHWMAs CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTMX TIPH aHAJM3e pPe3yIbTaToOB
JeSITEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.
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B nponecce AOCTHKEHHS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHHUS IPOrPaMMBI
no ¢Qusuke nAnIS YPOBHS cpeaHero oOmero ooOpa3oBaHus y OO0y4arouuxcs
COBEpLIEHCTBYETCS AMOLIMOHAJIbHBIH UHTEIIEKT, IpearoJiaraoum
Cc(pOpMUPOBAHHOCTD:

CaMOCO3HaHUS$, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOLIMOHAIBHOE
COCTOSIHHE, BUACTh HAIPaBICHUS PA3BUTHSA COOCTBEHHOW 3MOILMOHAIBHOU C(ephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHMIO LIEJIH U
yCcrexy, ONTUMHU3M, WHULIHUATHUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOAS M3 CBOHX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUYAIOLIUX CIIOCOOHOCTh BBICTPAUBaTh OTHOIIECHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peliaTb KOH(PIUKTHI.

MNPEAMETHBIE PE3YJIBTATDBI
K konmy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3yJbTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKOUN AEATEIHLHOCTH JIIOAEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOIEIeH:
MaTepHaibHas TOYKa, MHEePIMaIbHas CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
UJICANIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH W TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU pelIeHUU (PU3NUECKUX 3a]1ay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOW TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKCHUE, CBOOOJHOE TMaJICHUE TeJ, JBM)KEHHUE IO OKPYXHOCTH, HWHEpIIUs,
B3auMOJIeHicTBUE Tell, Tudy3us, OpOYHOBCKOE JIBH)KEHUE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJT TIPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOE
paBHOBECHE, UCIAPEHHE, KOHACHCALUS, MIIABJICHUE, KPUCTAIIM3AlUsA, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCyZ€, CBS3b MEXKAY MapaMeTpamMu COCTOSIHMSI Ta3a B H30Ipoleccax,
AIEKTPU3AIUA TEJ, B3AUMMOJICUCTBUE 3aPSJIOB;

OMHCHIBATh MEXAHUUYECKOE IBIDKCHUE, WCIONB3YS (U3UYECKUE BEITUUMHBI:
KOOpJIMHATa, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca Tella, Cuia,
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UMITYJIbC TE€Ja, KUHETUYECKasi YHEPTUs, MOTCHIMANIbHAS SHEPTHs, MEXaHUYeCcKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYeCKUl CMBICT MCIHOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYEHUS M €JIMHUIIBI,
HaXOoJUTh (OPMYJIbl, CBA3BIBAIOLIUE JTaHHYIO (DPU3UYECKYIO BEJIMYUHY C JPYTUMHU
BEJINYNHAMU;

OMUCHIBATh M3YyUYCHHBIC TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCTIONIB3Ysl (M3WUYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KMHETUYECKash SHEPTUsl XaOTUUYECKOrO JIBHMXKCHUS MOJIEKYJ, CPEIHEKBAIpAaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsI 3HEprusi, pabora rasa,
KOO (PUIMEHT TMONE3HOTO JACUCTBHUS TEILUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBAaTh (U3MYECKUH CMBICT HCTIOJIB3YEMBIX BEIWYUH, WX
0o0O3HAaUeHWUsS W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(pU3MYECKYIO BEIMUUHY C IPYTMMHU BEJINYNHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
ABJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE TI0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIIUAJIOB;
IpU ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAUCHMS] W EJIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYI0 (PU3UYECKYIO BEJIUYHUHY C APYTUMH BEIMUYUHAMY,

aHaJIM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (puznueckue
3aKOHBI Y MIPUHIIUIIBL: 3aKOH BceMHupHOro Tsarotenus, I, I1 u III 3akons HeroTOHA,
3aKOH COXPAHEHUS MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MNPUHLNIN CYNEPHO3ULIUNA CHJI, HPUHIUI PABHONPABUS HHEPLHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
ANEKTPUYECKOro 3apsiga, 3akoH KylioHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIIBI  JEHCTBUS  MAIllMH, NOpUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YyCJIOBHsS UX O€30MMACHOTO UCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIENIOBAHUIO (DU3WYECKUX SBJICHUN U
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath TpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OMBIT H
(GbopMyIHpPOBaTH BHIBOIBI,

OCYIIECTBJISITh MPSMbIE M KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh  3aBUCHUMOCTH  MEXKAYy  (PU3NYECKHUMH  BEJIMYMHAMH  C
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WCITOJIb30BAaHUEM TPSIMBIX H3MEPEHUN, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(bUKCUpPOBaTh PE3YyNbTATHl TMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIe TAOJIUII U TpapUKOB, eNIaTh BEIBOABI MO pe3yjIbTaTaM UCCIIEeI0BaHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HUCCIEIOBaHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U IMPOEKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3aJla4u
BEIOWPATHh (PU3UYECKYI0 MOJCIHb, BBIACIITh (PU3MUECKHE BEIMUMUHBI M (POPMYIIHI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATbHOCTD
MOJIy4YE€HHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

peraTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
HEMOYKY PACCYXICHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue sBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4ueOHBIX  3aJady  COBpPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEICTABJICHUS YYCOHOW U HAyYHO-TIOMYJIIPHON MHGOPMAIIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH()OPMAIIHIO;

MIPUBOJNUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCETHEBHOW JKU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbs U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTathb B TpYIIE C BBHINOJHEHUEM pPa3IMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYMIBI, PAIMOHAIBHO paCHpenensiTh OOSI3aHHOCTH U
TJIAHUPOBATH JICSITCIILHOCTh B HECTAHAAPTHBIX CUTYaIMsIX, aJICKBAaTHO OIICHHBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB TPYIITIHI B PEIICHNE PacCMaTpHBAaeMON IPOOIIEMBI.
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TEMATHYECKOE IIJNTAHUPOBAHHUE
10 KJIACC (0a30Bblii ypOBEHb)

KonuyecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Paznen 1. PDU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3KKa U METO/Ibl HAYYHOTO ITO3HAHUS 2 bubmorexa LIOK
) https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hunammia 7 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
23 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https:/m.edsoo.r/7f41bf72
Hroro no pazgeny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
) TEOpUn https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOMHAMMKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK
) Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 24
Paznea 4. JIEKTPOJANHAMUKA
bu6mmorexa [IOK
4.1 DIeKTpoCTATHEA 10 ! https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 2neKTpUYeCKnid TOK. TOkM B 12 1 bubnnorexa [JOK

Pa3JInYHbIX Cpeaax

https://m.edsoo.ru/7f41bf72
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Ntoro no pazgeny 22
PesepBHOE Bpemst 2
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC (0a30Bblii ypOBeHb)

KounyecTBO 4acoB JIeKTPOHHbIE
Ne i/l f;ﬁ‘;?;ﬁ:::me PAILCIOB M TEM Beero Kontposbubie IIpakTnueckue E,Ig;)g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
Paszpen 1. JIEKTPOIMHAMUKA
11 MarnuTtHoe nojne. IeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
AHAYKIWS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
71 MexaHn4yecKkHe U dJIEKTPOMarHUTHbBIE 9 1 bubnnorexa [HOK
KoJIeOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHn4YeCcKHUe U AIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97¢c
23 Ok 10 3 nggirifgsigg%muwc
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnunoreka [JOK
) OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 JIEMEHTHI KBAHTOBOU OIITUKH 6 hitps://m.edsoo.rw/7f41c97c
bu6mmorexa [IOK
42 Crpocnne atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6nmoreka [JOK
4.3 ATOMHOE #71pO > https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 15
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Paznea S. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmorera [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 ngg;;fg;gﬁg f41c97c
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC (0a30Bblii ypOBEHb)

KosnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka
n/n P Bcero K06H TPOJILHEBIC H%aKTquCKHe u3ydyeHusi odOpa3oBaTesIbHbIE
padoThbI padoTbI pecypeb
®dusnka — HayKa O IPUPOJE.
Hayunrie MeT(})];[(BI HO?I))HEFL)HI/?SI 1 Bubmorexa HOK
i https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEeT0 MUpPA
Posb 1 MecTo ¢uzuku B
(GhOpMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JeSATEIbHOCTH JII0IEH
MexaHn4eckoe JTBUKEHUE.
OTHOCUTENBHOCTh MEXAHUUYECKOTO
nexkenud. Ilepemenienne, CKOPOCThb 1 bubmmorexa [IOK
P » CKOP ’ https://m.edsoo.ru/ff0c3508
yckopenue. CtapToBas
JIuarHocTuyeckas pabora
PaBHOMepHOE NpsAMONMHENHOE 1 bubnuoreka [IOK
JOBUKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSMOJIMHEWHOE 1 bubnnorexka [JOK
JBHKCHUE https://m.edsoo.ru/ff0c372¢
CBoOogHoe majieHue. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe ABUKEHUE.
JlllmeeHHe Mare )I:/[IaHBHOﬁ TOYKH T10 1 bubmorexa LIOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[TpunMn oTHOCUTENBRHOCTH [ anuest.
PHHII bubmuorexa [JOK
HNuepuuanbHble CUCTEMBI OTCUETA. 1

IlepBeiit 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipuamun 1 bubnuorexa [JOK
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Cyneprno3uiu cui. Bropoii 3akoH https://m.edsoo.ru/ff0c3be8
Herorona miis MarepuanbHOM TOYKH

10 Tperuii 3akoH HproToHa 111 bubnuoreka [IOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TskecTH. Ile pBa;I KOCMUYECKas bubmnorexa [IOK

P https:/m.edsoo.ru/ff0c3d00
CKOPOCTb
Cwia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK

12
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koaddunment tpenus.

13 Cuna Zgn OTI/IBJIeI({bI/Iq:I apu I[BI/I)I:I)CCHI/II/I bubmmorexa [IOK

p P https://m.edsoo.ru/ff0c3{76
TeJa B )KUIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalareibHOE

14 JIBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bubnnoreka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPAOIO TeJIa
HNMnynbsc MmaTepuanbHOU TOUKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE TBU)KEHHE
PaGota 1 MOIITHOCTD CHITBI.

Kunerndeckas sneprusi MaTepuanbHOR bubnmnoreka [JOK

16
touku. Teopema 00 u3MeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU
ITorennmansHas 3HEPTHUs.

[loTeHumanbHas 3HEPrUs yOpyro
17 nedopMu OBaHHOfIrli) )KZHEIYF bubmorexa LIOK
PMHUP py ’ https://m.edsoo.ru/ff0c461a
[MoTennmansHas 2HEprus Teaa BOIU3U
MMOBEPXHOCTU 3E€MJTU
[ToTeHmanbHBIC U HETIOTEHITUATBLHBIC

18 cuibl. CBs3b pabOTHI bubnmnoreka [JOK
HETIOTEHIIUAJIILHBIX CHJI C I3MEHEHUEM https://m.edsoo.ru/ff0c478c
MEXaHUYECKON PHEPTUU CUCTEMBI Tell.
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19

20

21

22

3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEPTrUuu

JlaboparopHas paboTa
«MccnenoBanue CBsA3U pabOThI CHIIBI C
H3MEHEHUEM MEeXaHUYEeCKOU SHCPTHUU
Tella Ha MPUMEPE PaCTKECHUS
PE3UHOBOTO JKI'YTa»

KontponpHas pabora o teme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXPAHCHHS B MEXaHHKE)

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KWHETH4eCcKol Teopun. bpoyHoBckoe
nswkenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPJIBIX TEIl

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

Tennosoe paBHOBecue. TeMmieparypa
u e€ u3Mmepenue. Illkana remneparyp
Lenbcus

25

26

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpPEIHEN KUHETUYECKON SHEPTUU
JIBOKEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ["a30BbIe 3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanre 3aBUCUMOCTH MEKIY
rapaMeTpaMy COCTOSTHHS
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Pa3pEeKEHHOTO razay
29 N3onporiiecchl B uaeaaibHOM ra3e u ux bubmuorexa [JOK
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
criocoOn! e€ m3meHenus. KoanuecTBo bubnuorexa [JOK
30
TEIJIOTHI U paboTta. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTUsi OJJHOATOMHOI'O UJICATHLHOTO
raza
31 Bunsl Temonepeauu bubanorexa LIOK
p https://m.edsoo.ru/ff0c5¢36
VnenbHas TEIIIOEMKOCTH BEIIIECTBA.
32 KgnnquTBo TEIJI0THI IPU n bubmorexa [JOK
p . https://m.edsoo.ru/ff0c5¢c36
Teronepenaye. AnuadbaTHbIN Ipolece
33 [IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnuoreka [IOK
MPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ff0cSefc
HeoOpaTtumocts poreccoB B
34 npu (1;) e. Bropoit 1:i:)aulclOH Bubmiorexa IIOK
PHpPOZE. p https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKH
35 [Mpunnun nevictus u KI1J TrermoBoit bu6nmoreka [JOK
MaIlIMHbBI https://m.edsoo.ru/ff0c600a
36 uxkn Kapuo u ero KIIJ{
37 DKosoruyeckre npoodaemMbl
TETJIOOHEPTETUKH
O6o06matomuii ypok «MonexynspHas bubnmnorexa [JOK
38
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponbHas paboTa o Teme
39 «MonpeK TS HI;SI (uszuka. OCHOBBI bubmorexa LIOK
yIip ) https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKH
40 [TapooOpa3oBaHue U KOHIEHCALIUS. bubnuorexa [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS U OTHOCHUTEIIbHAS bu6mmoreka [JOK
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BJI&KHOCTh BO3/1yXa. HackImeHHbIi https://m.edsoo.ru/ff0c64d8
nap
Tépnoe Teno. Kpucrammyeckue u
49 amop¢Hble Tera. AHU30TPONUS bubnmoreka [JOK
CBOWCTB KpHUCTAJLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
KkpucTauibl. COBpEMEHHbBIE MaTEPHUAIIbI
IInaBieHne U KpHUCTATIIN3AIIHS.
43 VY nenbHast TGHJII())Ta HJIaBJIeII:I/ISI Bubmioreka LIOK
) https://m.edsoo.ru/ff0c6708
CyOnumarus
bubmuorexa [JOK
44 YpaBHEeHHE TEIUIOBOro OanaHca
P https://m.eds00.ru/ff0c6820
DiexTpu3anus Tejl. DIeKTPUIECKUN
45 3apsy pHBaI;I/II[a 3JIEKT I/IIII;CKI/IX bubmorexa [JOK
PAL. p https://m.edsoo.ru/ff0c6bcc
3apsioB
IIpoBogHMKH, TUINCKTPUKH U
46 H(I))J'I Z[OBOL[HI/?KI/I 3a£H COXpaHEHU Bubmaorexa ITOK
ynp ’ p https://m.edsoo.ru/ff0c6bec
AIEKTPUUECKOTO 3apsiaa
BsaunmoneiictBue 3apsaoB. 3aKoH
47 K HOHaHToqeqHHﬁ I:B)J'IICIKT MYECKUN Bubmiorexa IJOK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsia
Hanpsk€HHOCTD 2JIEKTPUYECKOTO
48 nosist. [IpuHnun cynepno3unuu bubnuoreka [IOK
JJIEKTPUYECKUX MoJen. JInnun https://m.edsoo.ru/ff0c6df2
HAPSOKEHHOCTH
Pabora cui1 31eKTpOCTaTHYECKOTO
49 OIS HOTGHHI/IaJIpPa3HOCTL bubmorexa LOK
) ’ https://m.edsoo.ru/ff0c6f00
[IOTEHINATIOB
ITpOBOIHUKH U OUDJIEKTPUKU B
50 3J'IpeKT J(I)CTaTI/I‘{eiKOM noljle Bubmioreka [IOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
51 DnexkTpoéMKocTh. Konmencaro Bubmioreka [IOK
p ) P https://m.edsoo.ru/ff0c7126
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52

DOnEeKTPOEMKOCTH TJIOCKOTO
KOHJIEHCAaTOopa. JHEPrus 3apsHKEHHOTO
KOHJICHCATOpa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

JlaGopaTtopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaTopa"

[IpuHIMI NEWCTBUSA U IPUMEHEHNE
KOHJCHCATOPOB, KOIIMPOBAJILHOTO
arnmapara, CTpyMHOro IIpUHTepa.
DNeKTpOoCTaTUIECKasl 3allUTa.
3a3eMIIeHHE SIIEKTPOIPUOOPOB

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cymecTtBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbkenue.
Conpotusnenue. 3akoH Oma it
ydacTka 1enu

[MocnenoBarenbHOE, MapaieibHOE,
CMEIIaHHOE COCTUHEHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne CMeIIaHHOTO COCTMHECHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7410

57

58

59

PaboTta 1 MOIITHOCTB ANEKTPUYECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

3axon OMa a1 TOJTHOM (3aMKHYTOM)
aneKkTpuueckoi nenu. Koporkoe
3ambikanue. JlaboparopHast pabora
«M3mepenne D/1C nctouHnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUSI

DIIEKTPOHHAs MPOBOJIUMOCTb TBEPBIX
METAJIJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7aec0

60

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTYYKOB
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[TorynpoBoiHUKH, X COOCTBEHHAs U

61 IpUMecHas IpoBoAUMOCTh. CBOMCTBA 1 bubnuoreka [IOK
p—n-nepexoaa. [lonynpoBogHNKOBbIE https://m.edsoo.ru/ff0c84ae
npuOOpHI
DNEKTPUYECKUM TOK B PaCTBOPAxX U

62 paciuiaBax 3JE€KTPOJIMTOB. 1 bubnmoreka [JOK
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeTbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKkTpuuecKkue Npuodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnuorexa [JOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuit ypok 1 bubnmnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ff0c88be
KonrponbHas pabora no reme

66 «9nexkrpocraruka. [locTosTHHBIN 1 bubnmnoreka [JOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 Pesepsublit ypok. KonTponbHast 1 bubnuoreka [IOK
pabota no Teme "DIeKTpoAUHAMHUKA" https://m.edsoo.ru/ff0c8c56

63 PesepBHblit ypok. O600maronmii ypok 1 bubmmorexa [IOK
o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 63
[MPOTPAMME
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HOYPOYHOE IINTAHUPOBAHMUE

11 KJIACC (0a30Bblii ypOBeHb)

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka
n/n yp Bcero KOGHTPO‘]"’HHe HpﬁaKanecmle u3yuyeHusi oOpa3oBaTelbHbIE
padoTbI padoThbI pecypesi

[TocTostHHBIE MATHUTHI U X

1 B3aumoeiicteue. MarautHoe nosie. Bektop 1 bubnmnoreka HOK
MarHuTHON MHAYKUUH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIUW
MarnuTHO€ noJjie TPOBOJTHUKA C TOKOM.

2 OmneIT Opcrena B3£HMOHCﬁCTBHe 1 bubmorexa LIOK
HpOBOH}fHKOE c TOKOM A https://m.edsoo.ru/ff0c98fe

3 JlaGopatopHnas pabora «3yuenue 1 1 bubnmnorexka HOK
MAarHUTHOTO IIOJISI KATYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C

4 tokoM. Cuna Amnepa. JlaboparopHas pabota 1 1 bubnmnorexka [HOK
«HccnenoBanue NeUCTBUS IOCTOSIHHOT'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM»

€MCTBUE MarHUTHOTO MOJIS HA
5 )ZILBI/DK ¢S 3apsDKEHHYIO yacTuiy. Cuia 1 Bubmnorexa HOK
yiyto p yro Y https://m.edsoo.ru/ff0c9df4

Jlopenmna. Pabora cunbl Jlopeniia
DOnexkTpomMarauTHas HHAyKUs. [loTok

6 BEKTOpa MarHuTHOM uHAyKIuu. 3/1C 1
WHIYKIWW. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunn Papanes

7 Jlabopartopnast pabota «McciaenoBanue 1 1 bubnuoteka [JOK
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SIBJICHUS BHGKTpOMaFHHTHOﬁ UHAYKOUN»

https://m.edsoo.ru/ff0cal50

10

WNHIyKTUBHOCTD. SIBIEHNE CAMOWHIYKIIHH.
O/1C camMmOMHIYKIIMU. DHEPIUsl MATHUTHOTO
HOJISI KATYIIKK C TOKOM. DJIEKTPOMarHuTHOE
noje

TexHuuyeckue ycTpoHCTBa U UX IPUMEHEHHE:!
MTOCTOSIHHBIE MATrHUTHI, JIEKTPOMATrHUTHI,
ANEKTPOABUTaTENb, YCKOPUTEIN
AJIEMEHTapHBIX YaCTHUIl, MHIYKIIMOHHAS TI€Yb

O6o6maromuii ypok «MarauTHoe Tode.
DJNeKTpOMAarHUTHAs! HHIYKIUS

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

12

KonTponbnas pabota no Teme «MaruutHoe
rosie. DJIEKTPOMarHuTHAsT UHTYKIHS

CB0001HBIE MEXAHHUYECKHE KOJICOaHNS.
["apmonunueckue kojeOaHus. Y paBHEHUE
rapMoHuuYeckux konebanuit. [Ipespaienue
SHEPTHU

bubnnoreka IIOK
https://m.edsoo.ru/ff0cad58

bubmmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

14

JlaGopatopHas pabota «/ccnenoBanue
3aBHCHMOCTH MEepH0/ia MaJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChbl
rpy3a»

Konebartenbublit KoHTYp. CBOOOIHBIE
AJICKTPOMAarHUTHBIC KOJICOaHUs B UACATHHOM
KoJ1e0aTeIbHOM KOHTYpE. AHATOTHS MEKIY
MEXaHHYECKUMH U 3JICKTPOMATHUTHBIMHU
KoJIe0aHUsIMHU

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UJICATLHOM KOJIe0aTeTbHOM
KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4
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HpeI[CTaBJ'ICHI/IC 0 3aTyXarmux KOJIEOAHHSX.

16 BbIHYX1eHHbIE MEXaHUYECKHE KOJICOaHNUsI. bubnunoreka [JOK
Pe3onanc. BeinyxaeHnbie https://m.edsoo.ru/ff0cbb86
3JIEKTPOMArHUTHBIE KOJIEOaHHS
IlepemenHnblil Tok. CUHYCOUJAJIbHBIN

17 MepeMEeHHbIN TOK. MOIIHOCTh MEPEMEHHOTO bubnmnoreka HOK
TOKa. AMIUIUTYTHOE U JeCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAUYE€HHE CUJIbI TOKA U HAIIPSIKEHUS

18 Tpanchopmarop. [IpousBoacTBo, nepenava u
noTpedieHne NIEKTPUIECKON IHEPTHH
Y CTpONCTBO U NPAKTUYECKOE IPUMEHEHUE

19 3H€I§FpI/I‘ICCKOF0p3BOHKa, reHepETopa bubmiorexa LJOK

. https://m.edsoo.ru/ff0cc324
IIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepenay
OKOJIOTMYECKHE PUCKU IIPU IPOU3BOJCTBE

20 anexkTposHepruu. Kynbrypa ucnoiab3oBaHus
JIEKTPOIHEPIHH B TOBCEAHEBHON KU3HU
MexaHnuyecKue BOJIHBI, YCIOBUS

71 pacnpoctpanenus. [lepuon. CkopocTthb bubmuoreka [JOK
pacnpocTpaHeHUs U JIUHA BOJIHEL https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOI0JIbHBIE BOJTHBI

2 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH 3BYKa. bubmuoteka [JOK
BeicoTta Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc

73 DneKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U bubnmoreka [JOK
ckopocTs. [lIkana 3J1IeKTpOMarHUTHBIX BOIH https://m.edsoo.ru/ff0ccfe0

24 [IpyHIMIIBI pagUOCBSI3U U TEIEBUACHHUS.

PazButue cpeacts cBsazu. Paguonokamms
but6mmoreka [IOK
25 Konrtponsnas padora «KonebaHus 1 BOJTHBD) https-//m.edsoo.ru/ fOce6Es
26 [IpsamonHENHOE PaCIIPOCTPAaHEHHUE CBETA B bubnmnoreka [JOK
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OJIHOPOJHOM cpefie. ToueuHblid HCTOUYHHK
ceera. JIyd cBera

OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS

https://m.edsoo.ru/ff0cd350

bu6nuoreka [IOK

27 cera. [TocTpoenne n300pakeHH B TUIOCKOM
p P https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomnenue ceera. [lonHoe BHyTpeHHEE
28 OTp axenue. [IpenenpHblil yroiu n}(l)gl){oro bubmorexa LIOK
p P yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopnas pabota «3mepenue bubnuorexa [HOK
TOKA3aTeIIs MPEITOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunssl. [locTpoenue n3o0pakeHuii B JIMH3E.
30 ®opmyna TOHI:<OI71 JINH3BI gBeaneHHe bubmmorexa LTOK
pMY. ’ https://m.edsoo.ru/ff0cddle
JIUH3BI
31 Jlaboparopuas padota «lccienopanue
CBOMCTB M300paKEHUH B TMH3AX»
Hucnepcus ceeta. CoxxHbIN cocTaB 6e10ro
32 cgera. L[Ber. JlabopaTopHas pabora
«HabnroieHre qucrnepcuu CBeTay
33 Wutepdepennus cera. udpakius cera. bubmuoreka [JOK
JudpakimonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubnmnorexka HOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOpPbI U yCTPOMCTBA U
yCIOBUS MX O€30MacCHOT0 MPUMEHEHUs
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM
36 MEX&HEKI/I %OCT JIATHI CTICITTATEHOM TEOPHH Bubmiorexa LIOK
) Y p https://m.edsoo.ru/ff0cf862
OTHOCUTEIbHOCTH
37 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. bubnmnoreka [JOK
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3aMC,I[J'ICHI/IC BPEMCHHU U COKpAIICHUEC NJINMHBL

https://m.edsoo.ru/ff0cfa42

DHEpPrusi ¥ UMITYJIbC PENSITUBUCTCKOMN

bu6nmoreka [IOK

38 yacTUIbl. CBSA3b MACChl C SHEPTHEH U https://m.edsoo.ru/f0cfc68
HUMITYJIbCOM. DHEPTHUS MTOKOS
Konrtponsnas padora «Ontrka. OCHOBBI bubnmoreka [JOK
39 .
CIIEHUAJIbHOU TEOPUHU OTHOCUTEIILHOCTHY https://m.edsoo.ru/ff0ct610
40 ®otonbl. opmyna [1nanka. DHeprus u bubnuorexa [HOK
UMITYJIBC (OTOHA https://m.edsoo.ru/ff0cfel6
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnmnoreka HOK
OnbiThl A. I'. CtoneroBa https://m.edsoo.ru/ff0ctfc4
3 LY
2 iwameitns o goroxpexta. «Kpacras bu6amorer LIOK
a AP https://m.edsoo.rw/fR0d015e
rpanuia» horodddexra
43 JHaBnenue ceera. Onwitel I1. H. JIeGenena. bu6mmoreka [IOK
XuMuyeckoe IeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckne ycTpoiucTBa U MPaKTUYECKOE
44 npuMeHeHue: GpoTornemMent, GOoToaaTUuK,
COJIHEUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3aad nmo reme «1€MEHTHI bubmmoreka [IOK
KBaHTOBOM OMTHKHW https://m.edsoo.ru/ff0d0302
Mopens aroma Tomcona. O
46 Pe3§ J(;)I:) Tal\;[o azlce:HI/Ho I;B—IIJT;;TI/I bubmorexa LOK
POOpA p 1 https://m.edsoo.ru/ff0d091a
[ImanerapHast MoJeIb aToMa
but6mmoreka [IOK
47 Hoctynarst bopa https://m.edsoo.ru/ff0dOafa
141
3Iy4eHUE U MOTJoneHue (OTOHOB MPU Butmiorexa LIOK
48 Mepexojie aToMa ¢ OJJHOTO YPOBHS SHEPTUU

Ha Jpyrou. Buasl ciekTpos

https://m.edsoo.ru/ff0dOafa
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49

50

51

BonHoBEIe cBOiicTBa yacTull. BoiaHEI fe
bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIOHTaHHOE U BBIHY)KJICHHOE
W3JIy4eHUE

OTKpbITHE paIUOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeznenenuto cocraBa
PaINOAKTUBHOTO U3ITYYCHUS

CoiicTBa anb(da-, 6era-, raMma-u3Iy4eHuUs.
BrusiHue pagnoakTUBHOCTH Ha KUBbIE
OpraHU3MBbI

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

53

OTKpbITHE IPOTOHA U HEWTpOHA. V30TOMBI.
Annda-pacriag. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmaj. ['amma-
U3JIyuCHHE

DOHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
peakuuu. SnepHslit peaktop. [Ipobiemsl,
IIEPCIEKTHUBBI, IKOJIOTUYECKHUE ACTIEKThI
SIEPHOM SHEPrETUKU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

bubmmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

55

56

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpOHA. MeTo bl HAOTIOIEHUS U
pErucTpalny 3JI€MEHTAPHBIX YaCTHII.
Kpyrusiit cton «®yHaaMeHTanbHbIe
B3anMo/ieiicTBus. EquncTBO (hrusmueckoit
KapTUHBI MUPa»

Bun 3Bé31H0T0 HeOa. Co3Be3us, spKue
3BE3/bI, INIAHETHI, UX BUJIMMOE JBHKECHUE.
ComnHeunas cucTeMa

Comnure. ComHeyHast akTUBHOCTE. MICTOUHUK
sHeprun CoJiHIIA U 3BE3NT

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0e38
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57

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKHU.
3BE3/1bI TJIABHOM TOCIJIEI0BATEILHOCTH.
Bnytpennee crpoenue 38€31. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBosroniu CoJHIIa U 3BE3]

58

59

Muneunsiit [1yte — Hama ["anakTuka.
[Tonoxenue u auxenue ConHIa B
lanaktuke. ['anmaktrku. YEpHbIE ABIPHI B
sIpax rajJakTUK

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe usnyyeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

62

KonTponbHas pabota «neMeHTHI
aCTPOHOMUU U acTPOPU3IUKU»

O6o6matomuii ypok. Ponb pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITTATEHON M DTUYECKOM
cdepax AeaTeIbHOCTH YeTTOBeKa

63

O6o06uaromuit ypok. Ponb u mecro pusuxu
1 aCTPOHOMHH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHpa

64

65

O6o06maromuit ypok. Pons gpusndeckoit
TeOpHH B (HOPMUPOBAHUU MIPECTABICHUN O
¢bu3nueckoil kKapTuHe MUpa

O6o06matomuii ypok. Mecto pusnueckoit
KapTUHBI MUPA B OOIIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX TPEICTABICHUI O
pupoje
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PesepBHbIil ypok. MarHuTHOE moJIe.

66 DNEeKTpOMarHuTHAas MHIYKIHS !
67 PesepBHbIit YPOK. OnTuka. OCHOBBI 1
CIELMAJILHOW TEOPUU OTHOCUTEIBLHOCTU
68 Pesepusriii ypok. KBanroBas ¢usuka. 1 bubnmoreka [JOK
DJIeMEHTHI aCTPOHOMHU U aCTPODHU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

[okymeHT co3aaH B anekTpoHHon copme. Ne 78 ot 08.10.2024. NcnonHutens: Mvnsasosa 9.

Ctpanuua 38 n3 40. Ctpanuua co3gara: 08.10.2024 12:13

il INEKTPOHHBIA
=¥ TATAPCTAH


https://m.edsoo.ru/ff0d1784

[okymeHT co3aaH B anekTpoHHon copme. Ne 78 ot 08.10.2024. NcnonHutens: Mvnsasosa 9. 0 3IEKTPOHHbIA
Ctpanuua 39 n3 40. Ctpanuua cosgara: 08.10.2024 12:13 ¥ TATAPCTAH



[okymeHT co3aaH B anekTpoHHon copme. Ne 78 ot 08.10.2024. NcnonHutens: Mvnsasosa 9. 0 3IEKTPOHHbIA
Ctpanuua 40 n3 40. CtpaHuua cosgara: 08.10.2024 12:13 ¥ TATAPCTAH



