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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOH 00pa3oBaTeIbHON Mporpammsbl, npeactaBieHHbIXx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBarenabHbIE MPOTPAMMBI.

ConmepxaHue mnporpamMmbl 1O (U3MKE HANpPaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa odyyaromuxcs 10 kinacca npu o0ydyeHun ux
¢u3uke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-IEATEIbHOCTHOIO MOJXO0Ja.
[Iporpamma mno ¢Qusuke coorBeTcTBYeT TpeboBanusim @OIOC COO «k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yJbTaTaM
OOy4eHHMs, a TaKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3AMKU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH IpeameTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3YYEHHs] (PM3HKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTarnpeIMEeTHbIC, TPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO F0J1aM 00YUYEHUS;

e cojepkaHue yueOHoro nmpeamera « Pu3nkay 1o rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3NKN — cUCTEMOOOpa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHbI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonmb3oBaHHE M aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeleNnsieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIYYEHHUS] HOBBIX MATEpPHAJOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAYyYHOM KapTHUHBI MHUpa oOydaromuxcs, B (GOPMUPOBAHHE YMEHHMH MPUMEHSATH
HAy4YHbIA METOJI MO3HAHUS TPY BHITIOJIHEHUU UMHU YUYE€OHBIX UCCIEA0BaHUM.

B ocHoBy Kypca ¢u3MKu i YpOBHSI cpefaHero oOmiero oOpa3oBaHUs
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBIIAECTCA JIOTHYECKH
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HKH
oObeUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

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

Hoes sxonocuzayuu peanuszyercss TOCPEICTBOM BBEJIEHUSA AJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMU Kypca (DU3MKH Ha YpPOBHE CPETHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeIBLHOTO TIPOIlecCa WCXOJsd W3 OCOOCHHOCTEW TUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 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 WHTETpUpYys 3HAHUS W3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/ad MPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOro0 KaOuHeTa (U3MKUA WIA B YCIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

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 MPUMEHEHH.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILICKTHI
7a00paTOpHOTO O00OPY/IOBAaHUS JIOKHBI OBITH IOCTPOEHBI HAa KOMIUICKCHOM
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 (dopMupoBaHHE WHTEpeca M CTPEMJICHUS OOYYarOIIMXCSd K HAYIHOMY
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 TEXHOJOTHH.

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, 3aKOHaX, 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
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEIOBATEILCKOH,
TBOPUYECKOU JIESITETBHOCTH.

Ha usyuyenue ¢usuku (6a30Bb1ii ypoBeHb) B 10 kitacce Ha ypoOBHE CpPEIHETO

oOmiero oOpazoBanus otBoauTcs 102 ydaca.

[Ipennaraemerii B mporpamMmme mo ¢uU3MKEe MepeueHb Ja0opaTOpHBIX U
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYUTENbh [E€JaeT BBHIOOD
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. Posib 3KcnepuMeHTa W TEOPMU B MPOILECCE TMO3HAHUS MPUPOBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnuecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B GOpMUPOBAHUM COBPEMEHHON HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(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.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH 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 obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

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

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MatepuaibHbIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUs U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

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 MaTepualibHOW TOYKU (Tea), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUs YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznen 3. MoJsiekyasipHas pu3NKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJEUCTBUS 4YacTUIl BemlecTBa. Mojaenu CTpOEHHUs ra3oB, XHUJIKOCTEH U
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  MOJIEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH [lanpToHa. M3omporiecchl B UcalbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: 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, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHHWE COCTOSHHS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY apaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrO  Ta3a.  Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3ompolieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

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

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevictBus TerwtoBoil mammHbl. [{ukn KapHo m ero kosddummeHT moiae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HHEpruu Tejaa MPH COBEPIICHUU PAOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaibl. [lnaBienuwe u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHoun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpoctatmueckoro  moisa.  I[lorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHE: SJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

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

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

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

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNIPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOJUMOCTD.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

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

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH U0/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEYEHUs U MaTepuraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJICHUS 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 UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amekTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnovle nouwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runep0osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEPEAAUH, TEIJIOBOE 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, JJIEKTPOJUTHUYECKAs IJUCCOLMALINS,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYMHBII IIPUHTED, AJIEKTPOHArPEBATENbHBIC puOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenune yuebHOro mpeamera «Pu3nKa» Ha YpPOBHE CpelHEro olmiero oopa3zoBaHus (0a30BbI YPOBEHB) JAOJIKHO
00EeCTICUNTh JOCTHKCHHE CIICIYIOIINX JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI yueOHOro mpeameTa «Du3nka» AOJKHBI OTPaKaTh TOTOBHOCTb U CIIOCOOHOCTH
oOydJaromuxcsi PyKOBOJCTBOBAThCA CHOPMUPOBAHHOW BHYTPEHHEW IMMO3MIIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlMH, TMO3WTHUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO
o0IIecTBa, paCIIMPECHHUE KM3HCHHOTO OIBITa U OIbITA JCATEILHOCTH B MPOIIECCE peaM3allii OCHOBHBIX HaIlpaBIICHHM
BOCITUTATEJIbHOM JICSTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh TPAKIAHCKOMN TMO3HMIIMU O0YUYaIOIIErocsl KaKk aKTUBHOTO M OTBETCTBEHHOT'O WICHA POCCHICKOTO
00I11eCTBA;

MPUHATHE TPATUIIMOHHBIX 00IIIEUETIOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATUUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEJIbHOCTh B HWHTEpecax TIpaxAaHCKOro OOIIecTBa, Y4yacTBOBaTh B
caMOympaBJIeHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aMMOJICHCTBOBATH C COIIMAIBHBIMUA MHCTUTYTaMH B COOTBETCTBUH C MX (QYHKIMAMHU U Ha3HAYCHUECM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIESITEIIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCTIMTAHMA:

c(hOPMHPOBAHHOCTH POCCUMUCKON IPAKIAHCKOW UIEHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTHKEHUSM POCCHMCKUX yUEHBIX B 00JacCTH (HDUBUKU U
TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;



CIIOCOOHOCTh OICHMBATH CHUTYaI[MI0 M [PHHAMATh OCO3HAHHBIC PEIICHHs, OPUCHTHUPYACh Ha MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHUCIIE B ICATCIILHOCTH YIEHOTO;

OCO3HaHUE JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOHYUBOTO Oy IyIIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

3CTETHYECKOE OTHOIICHHUE K MUPY, BKIIFOUast 3CTETHKY HAyYHOI'O TBOPYECTBA, IPUCYIEro (GU3MUCCKON HayKe;

5) TPpy10BOr0 BOCIIMTAHUSI:

HHTEPEC K PA3IUYHBIM cepaM IpodecCHOHATBHOMN AEITEIBHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PM3UKONW M TEXHUKOM,
yYMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oy yIeH MpodheccHu U pealn30BbIBaTh COOCTBCHHBIC YKU3HCHHBIC IIJIaHBI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BaHUIO B 00JacTH (DU3HUKU Ha MPOTSKCHUN BCCH KU3HH,

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

chOpPMUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPhI, 0CO3HAHKE TJI00aIBHOTO XapaKTepa IKOJOTHIeCKUX MpodeM;

IUTAHUPOBAHKME M OCYIICCTBICHHUE ICHCTBHI B OKPY’KAIOIICH Cpejie Ha OCHOBE 3HAHMS II€JICH YCTOWYMBOIO Pa3BUTHS
YeJIOBEUCCTBA;

pacIIupeHue OmbITa ISATSILHOCTH KOJIOTHYSCKON HAPABICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUH 110 (DU3HUKE;

7) HEHHOCTH HAYYHOI'O MO3HAHUS

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS (PHU3UUECKOM HAYKH,

OCO3HAHME IIEHHOCTH HAYYHOM IEATEILHOCTH, TOTOBHOCTh B MPOIECCE M3YUEHHS (PH3MKH OCYIICCTBIIATH IPOCKTHYIO
U MCCJICIOBATEIbCKYIO JACSITEIbHOCTh HHAMBHIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHbIE Y4eOHbIe 1eiiCTBUA

ba3zoBble JJornueckue aelicTBUA:
CaMOCTOATENbHO (POPMYJIMPOBATH U aKTYaIU3UPOBATH MPOOIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENEIIATH LENH AEATENbHOCTH, 3a1aBaTh IapaMETPhl U KPUTEPUU UX TOCTHKECHMUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUMS B PACCMATPUBAEMbIX (PU3UUYECKUX SIBICHUSX;



pa3pabaThiBaTh IUTAH PEIICHHUS TPOOJEMBI C y4ETOM aHaln3a MMEIONIUXCS MaTepUajbHBIX M HEMaTEPHAIBHBIX
peCypcoB;

BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTh, OILIEHUBAaTh COOTBETCTBUE pE3YJbTATOB LEIAM, OLEHHUBATh PUCKHU
MMOCJIEACTBUU NESITEIbHOCTH;

KOOPJAUMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX PEAIbHOTO, BHUPTYaJbHOTO W KOMOWHHUPOBAHHOTO
B3aHUMOJICHCTBHUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHA PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble ucciieoBaTe/IbCKHe AeiCTBHUS.

BJIaJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMU IMOHITHUAMU U METOJIaMH (PU3UIECKON HAYKH;

BJIaJIeTh HaBBIKAMHU Y4e€OHO-UCCIE0BATEILCKON U MPOEKTHOMN JEATeIbHOCTH B 00J1acTH (DU3UKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pelieHus 3ajad  (U3UYECKOr0o COJEpkKaHUs, MNPUMEHEHUIO
Pa3IMYHBIX METOJOB IMO3HAHUS;

BJIQJICTh BHUJAAMHU JCSATEIBHOCTH II0 TIOJYYCHHIO HOBOTO 3HAHHS, €ro HHTEpIpeTallid, IIpeoOpa3oBaHUIO U
MIPUMEHECHUIO B PAa3IMYHBIX YUCOHBIX CUTYAIUAX, B TOM YHUCJIE IIPHU CO3JaHUN YICOHBIX IPOCKTOB B 00JaCTH (PU3UKHU;

BBISIBIIATh PUYUHHO-CJICICTBEHHBIC CBSI3U M AKTYaJIM3MPOBATH 3a/1a4y, BBIABUTATh TUNIOTE3Y €€ PELICHUS, HAXOAUTh
apryMEHTBHI JUIs1 TOKA3aTENbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS,

AHAJIN3UPOBATH TOJYYEHHBIE B XOJE PEHICHUS 33aJa4¥ PE3YyJbTaThl, KPUTHUYECKU OLCHHBATH UX JOCTOBEPHOCT,
MPOTHO3WPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (POPMYJIHMPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN JCATEILHOCTH, B TOM YHCIE MPU HW3yYCHHH
busuKy;

JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTDH 3HAHUS TI0 (PU3KKE B MPAKTUIECKYIO 00JIACTh KU3HEIEATEILHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIC HJECH, NPEAJIaraTh OPUTHHAIBHBIC OAXOAbI U PEIICHUS;

CTaBUTh NMPOOJIEMBI U 3aJ1a4uH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.



Pabora ¢ undopmanmeii:

BJAQ/IeTh HAaBBIKAMHM TOJydYeHUs HHPOpMAIMK (PU3MUECKOTO COAEp)KaHUA U3 HMCTOYHMKOB pAa3HBIX THIIOB,
CaMOCTOSITENIFHO OCYILECTBISATh MOUCK, aHAIN3, CUCTEMATH3aIUI0 U UHTEPIPETAN0 WH()OPMALIUK Pa3IUYHbIX BUIOB U
(GopM npeaCcTaBIEHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(POpPMALIHH;

UCIIONIb30BaTh CpEeACTBa WH(MOPMALMOHHBIX W KOMMYHUKALIMOHHBIX TEXHOJOTUH B PEIICHUH KOTHUTUBHBIX,
KOMMYHHMKATHBHBIX W OPraHU3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHMI S>PrOHOMHKH, TEXHHUKH O€30MacHOCTH,
TUTUEHBI, PECYpCcOCcCOepeKeHUs, TPABOBBIX U ATUUECKUX HOPM, HOpM MH(OPMALlMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEPKAHUA B Pa3IUYHbIX (opMarax ¢ y4€TOM Ha3HayeHUs HHOOpPMALUU U
LIEJIEBOM ayTUTOPUH, BBIOMpasi ONTUMAJIbHYIO (POPMY IIPEICTABICHUS U BU3YyaIU3al1H.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

OCYILIECTBIIATH OOIIEHUE HA YpOKax (PU3HKH U BO BHEYPOUHOU JI€ATEIBHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYallMd U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTUYHO HU3J1araTh CBOI TOUKY 3PEHMS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MOHUMATh U UCMOJb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHIMBUIyAJIbHOW PabOTHI;

BbIOHMpATh TEMATUKY U METOJbl COBMECTHBIX JAECUCTBUI C yUETOM OOIIMX MHTEPECOB U BOZMOXKHOCTEM KaXKJI0TO YjieHa
KOJUIEKTHUBA;

IIPUHUAMATh L€ COBMECTHOM JESATEIBHOCTH, OPraHMW30BBIBATH U KOOPAMHUPOBATH JACHCTBUS MO €€ JOCTHXKEHUIO:
COCTABJISITh IUIAH JIEWCTBHM, paclpenesarh poyd ¢ YYETOM MHEHUH YYaCTHHUKOB, OOCYXJaTh pe3yJbTaThl COBMECTHOM
paboTHI;

OLICHMBaTh KAayeCTBO CBOEr0 BKJaJa M KaXJIOT0 YJYacTHHKA KOMAaHIbl B OOIIMN pe3yiapTaT MO pa3pabOTaHHBIM
KpUTEPUSIM;

IIpeIaraTb HOBbIE MPOEKTHI, OLIEHUBATh WJEH C MTO3UIIUN HOBU3HBI, OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBIJISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEAEHUE B PA3JIMYHBIX CHUTYalUSAX, HPOSIBIATH TBOPYECTBO H
BOOOpaXeHHUE, OBITh MHUITUATHBHBIM.



PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusamnus:
CaMOCTOSITEJIbHO OCYUIECTBJIATh II03HABATEJIbHYIO JEATEIbHOCTh B 00JIACTH (PU3UKU M ACTPOHOMHH, BBISBISATH
po0JieMbl, CTaBUTh U GOPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIHO COCTABJIAThH IJIaH PELICHUs] PACUETHBIX M KaYECTBEHHBIX 3a]a4, IUIaH BBINOJHEHUS NMPAKTHYECKOU
paboThI ¢ YYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NPEANIOUTEHUI;
JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;
pacIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;
JienaTh OCO3HaHHBIN BBIOOD, ApryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEILIECHUE;
OLICHMBATh NPHOOPETEHHBIN OIIBIT;
c1oco0CcTBOBaTh (HOPMHUPOBAHUIO U NPOSBICHUIO SPYAULMM B 00JacTU (PU3UKU, MOCTOSHHO IOBBIIIATH CBOM
00pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAJIBHbIN HHTEJJICKT:
JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LENSIM;
BJa/IeTh HaBbIKAMHU I103HABATEIbHOM pe(IEKCUM KaK OCO3HAaHUS COBEpIIAEMBIX JACHCTBUM W MBICIMTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCITOJIB30BaTh NPUEMBI pe(IEKCUHU TSl OUEHKH CUTYallly, BIOOpA BEPHOTO PEUICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEUIEHUS IO UX CHUKEHUIO;
IPUHUMATh MOTHUBBI U apPTYMEHTBI IPYTUX IPH aHAIU3€E PE3YNIbTATOB JIE€ATEIbHOCTH;
NPUHUMATH ceOsl, MTOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,
IIPUHUMATh MOTHUBBI U apPIYMEHTHI IPYTUX IPH aHAIU3€E PE3YNIbTATOB IE€ATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU.
B nponecce qocTHKeHUs IMYHOCTHBIX PE3yJbTaTOB OCBOEHUS MTPOrpaMMbl IO (PU3KKE AJI YPOBHS CPEIHETO OOLIETro
o0Opa3oBaHMsl y 00y4aIOUIMXCs COBEPIICHCTBYETCS SMOLMOHAIBHBIM HHTEIUIEKT, MPEoaralomuil cChopMUPOBAHHOCTD:



CaMOCO3HAHUS, BKIIIOYAIOLIETO CIMOCOOHOCTh MOHUMAaTh CBOE HMOLIMOHAIBHOE COCTOSHHE, BUACTH HAMpPaBICHUS
pa3BUTHUSL COOCTBEHHOM SMOIIMOHAIBHOMN cepbl, OBITh YBEPEHHBIM B ceOe;

CaMOPETYJIUPOBAHMSI, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTHh 3a CBOE IIOBENICHUE,
CIIOCOOHOCTh aJalTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIIOYAIOLIEH CTpPEMJIEHHE K JOCTH)KEHUIO 1IEJIM U YCIEXy, ONTUMHU3M, UHUIIMATUBHOCTD,
YMEHHE IEUCTBOBATHh UCXO/S U3 CBOMX BO3MOYKHOCTEN;

IMMATHH, BKIIOYAIOUIEH CIIOCOOHOCTh TOHMMATh SMOLMOHAIBHOE COCTOSHUE JIPYTHX, YYUTBIBATH €ro IMpHU
OCYILIECTBJICHUH OOILIEHUs, CHOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIOYAIOIIMX CHOCOOHOCTh BBICTpaMBaTh OTHOLUEHHUS C JPYTMMH JIIObMH, 3a00THTHCH,
IPOSIBIISATH UHTEPEC U pa3peliaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K «xonmy oOyuenus B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaXkaTh
c(hOpPMHPOBAHHOCTH Y 00YYAIONTUXCS YMEHHUIA:

JEMOHCTPUPOBATH HA MPUMEPAX POJIb U MEeCTO (U3UKU B (DOPMUPOBAHUHN COBPEMEHHOW HAyYHOW KapTUHBI MHpPA, B
Pa3BUTUU COBPEMEHHOU TEXHUKHU U TEXHOJIOTMH, B IPAKTUYECKOU JAEATEIBHOCTH JIFOCH;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHUSI U3YUEHHBIX (PU3NUECKUX MOJIeNiel: MaTeprualibHasl TOUKa, HHEepIUAJIbHAs CUCTEMaA
oTcuéTa, abCOJIOTHO TBEPIOE TEIO, UACAIBHBIN Ta3, MOJEIU CTPOEHUS Ta30B, KUJIKOCTEH W TBEPABIX TEJ, TOYCUHBIM
AIIEKTPUUECKUH 3apsijl MPU PelIeHUH (PU3NYECKUX 3a/1a4;

pacro3HaBath (U3MYECKUE SBJICHUS (TIPOIECCh) U OOBSICHATH UX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJSPHO-
KMHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA M JJICKTPOJMHAMHUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBI>KEHHUE, CBOOOIHOE MaJICHUE TeJ, IBMKEHUE 110 OKPY>KHOCTH, HHEPITHUS, B3auMoieicTBue Tei, 1uddy3usi, 0poyHOBCKOE
JBIDKCHUE, CTPOCHUE KUJIKOCTEH M TBEPIBIX TeJ, M3MEHEHHE O0BbEMa Te TMPU HarpeBaHUU (OXJIAKICHHH), TEIJIOBOE
pPaBHOBECHE, HCHAPEHHUE, KOHJECHCALMs, IUIABJICHHUE, KPUCTAJUIM3alus, KHUIIEHHWE, BIIA)XHOCTb BO3/lyXa, IIOBBIIICHUE
JIaBJICHUS Tra3a IPU €ro HarpeBaHWU B 3aKPBITOM COCYZE, CBA3b MEXKJY HapaMeTpaMy COCTOSHMS ra3a B M3OIPOLECCaXx,
AIEKTPU3ALMUA TEJ, B3AUMMOJICUCTBUE 3aPSJIOB;



ONKCHIBATh MEXAHMUYECKOE IBIKCHHE, HCIOIb3ysS (PHU3NYECKHE BETUYMHBI: KOOpAWHATA, MyTh, IMEpPEMEIICHUE,
CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIa, UMITYJIbC TeJla, KHHETUYECKask SHEPIUs, IOTCHIMAIbHAS YHEPTHsI, MEXaHUYECKas
paboTa, MexaHMYeCKasi MOITHOCTh; MIPU OMUCAHUH MPABUIHHO TPAKTOBATh (DU3MUECKUN CMBICI UCIOIB3YEMbIX BEITUYHH,
uX OOO3HAYEHUsT U E€JUHHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIONIME JAHHYIO (PU3MYECKYIO BEIMYHMHY C JIpPYTUMU
BEJINYNHAMU;

OTKCHIBaTh U3YUYCHHBIC TETVIOBBIE CBOWCTBA TEJ U TEIUIOBHIC SBJICHUS, UCTIONb3Ys (PU3UUECKHUE BEIUYUHBI: TaBJICHHUE
rasa, TEMIIepaTypa, CpeAHsAsl KUHETUYECKasl SHEPrUsl XaOTUYECKOro JBW)KEHHUS MOJIEKYJI, CPEAHEKBAIpaTUYHAs CKOPOCTh
MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHssSI 3HEprus, padbora raza, Ko3QQGUUUEHT MOJE3HOTO ACHCTBUS TEIIOBOTO
JIBUTATEJISI; TPU OMHCAHUU TPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICT HMCHOJIB3YEMbIX BEIIMYMH, UX O0O3HAUCHUS U
CAMHUIIBI, HAXOUTh (POPMYJIbI, CBSI3bIBAIOIIME JaHHYIO (PM3MUECKYIO BEJIMUUHY C IPYTUMU BEIMYHMHAM;

ONKCHIBATh H3YYEHHBIE 3JIEKTPUUYECKUE CBOWCTBA BELIECTBA M 3JIEKTPUUYECKUE SABJICHHS (IMPOLECCHI), HCIONb3YS
(Gu3MYecKUue BEIUYMHBL 3JIEKTPUUYECKUN 3apsll, DJIEKTPUUECKOE I0J€, HANPSKEHHOCTh MOJIA, MOTEHUHWAl, Pa3HOCTh
NOTEHLUAJIOB; IPU ONKCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICH UCIOJB3YEMBIX BEJIMYMH, UX OOO3HAUEHUS U
CIMHUIIBL; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMUMHY C IPYTUMU BEJIMYMHAMU;

aHANM3UPOBaTh (PU3HUECKUE POLECCHI U SBJIECHUS, UCIIONb3Ys (PU3NUECKUE 3AKOHBI U MPUHLHUIIBI: 3aKOH BCEMUPHOTO
tarotenusi, |, Il u Il 3akonsl HproTOHA, 3aKOH COXpaHEHHS] MEXaHWYECKOM SHEPruu, 3aKOH COXPAHECHUS HMITYJIbCa,
NPUHIMI CYNEPIO3ULIMHA CHJI, TPUHIUI PaBHOMPABUS WHEPUHUAIBHBIX CHUCTEM OTCYETA, MOJEKYISPHO-KMHETHYECKYIO
TEOPHIO CTPOEHUS BEILECTBA, ra30BbIE 3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPrUU TEIUIOBOIO JBHKEHUS MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypoH, EPBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXpPAaHEHUs JIEKTPUUYECKOTo 3apsija, 3akoH Kyrnona,
IpyU 3TOM Pa3IUYaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAXKEHUE M YCJIOBHUS (TpaHULbL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPHUHLHUIIBI ACHCTBUSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBHS UX
0€30I1acCHOT0 UCII0JIb30BAHUS B IOBCEIHEBHON KU3HU;

BBITMOJHATH 3KCIEPUMEHTHI MO0 HMCCIEAO0BAHUIO (PU3MUECKHUX SIBJICHHM U MPOLIECCOB C HCIOJIB30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEpPEHUH, MpU 3TOM (POpMyIHpOBaTh MpobdiieMy/3ajady U TUIIOTE3y y4eOHOTO SKCIIEpUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOT0 000pYyI0BaHMS, IPOBOJAUTH ONBIT U (POPMYIMPOBATH BHIBOJIbI;



OCYILECTBISATH MPSMBIE U KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIMYUH, IIPH STOM BHIOMpATh ONTUMAIBHBIA CIOCO0
WU3MEPEHUS U UCTIOJIb30BATh U3BECTHBIE METO/IBI OLICHKH MOTPEITHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCHUMOCTH MEXAY (PU3NYECKUMHU BEIMYMHAMH C HUCIIOJIb30BAHMEM MPSAMBIX W3MEPEHHM, MpU 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJIbTATHI MOTYYEHHON 3aBUCUMOCTU (PU3NYECKUX BETUYHMH B BUJIC TAOJIUIL U
rpaduKoB, AeaTh BEIBOJBI IO pe3yjIbTaTaM UCCIIeI0BaHNUS;

coOmoaThk mpaBuia OE30MacHOTO TpyJa MpHU MPOBEACHUH HUCCIEIOBAaHMM B pamMKax ydeOHOro 3KCIEpHUMEHTa,
y4eOHO-UCCIEIOBATENbCKOM W IMPOEKTHOM JIEATEIbHOCTH C  HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB H
71a00paTOPHOTO 000PYIOBAHUS;

pemarh pacyéTHbIE 3aJja4ul C SIBHO 33JaHHON (U3NYECKOW MOJEIbIO, UCTONb3Ys (PU3NUECKHUE 3aKOHBI U MIPUHLIUIIBI,
Ha OCHOBE aHajM3a yCIOBHUS 3aJa4d BbIOMPATh (PU3NYECKYIO MOJIEb, BBIACIATh (PU3NYECKUE BEIUYMUHBI U (HOPMYIIBI,
HEOOXOAMMBbIE JJiA €€ pEelleHUs, NPOBOAUTh PACUEThl U OLIEHHUBATh PEATBHOCTH IMOJIYYEHHOTO 3HAYEHUS (PU3MYECKOU
BEJINYUHBL;

pelaTh KauyeCTBEHHBIE 3aa4i: BBICTPAUBATDH JIOTUYECKU HEIPOTUBOPEUYUBYIO LIEIIOYKY PACCYKIACHHUU C ONOPOM Ha
U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SBICHMUS;

UCIIOJI30BaTh MpPU PEIIEHUH YYEOHBIX 3a7ad COBPEMEHHbIE HWH(MOPMALMOHHBIE TEXHOJIOTMM MJi1 TIOMCKA,
CTPYKTYPUPOBAHHMSI, UHTEPIPETAIIMM M TMPEACTABICHUS YUYEOHOW M HAYYHO-TIOMYJISAPHON WMH(pOpMAIMH, MOJYyYEHHOH U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOITYYaEMYI0 HH()OPMAIHIO;

OPUBOJUTH NPUMEPHl BKJIAJa POCCHUMCKMX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE
IIPOLIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM W3HM i oOecrieueHuss 0e30MacHOCTU MpuU
oOpamieHM C 0OpuOOpaMM M TEXHUYECKHUMH YCTPOMCTBaMH, MJII COXPAaHEHUsI 3I0pOBbS M COONIOACHUS HOPM
DKOJIOTMYECKOTO MTOBEICHUS B OKPYXKAIOILEU Cpene;

paboTaTh B IpyIE C BBHINOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, MIIAaHUPOBATh PabOTy TPYIIIbI, PALIMOHAIBHO
pacnpenenaTth 00f3aHHOCTH U IJIAaHUPOBATh NEATEIBHOCTh B HECTaHIAPTHBIX CUTYallUsAX, a/IeKBaTHO OLICHHWBATH BKJIAJ
KQ)KJIOTO U3 YYaCTHUKOB TPYMIbI B PEIICHUE PACCMATPUBAEMON MTPOOTIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uu(poBbIe
Ne n/m P Kourposbnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSL
bubmuorexa [JOK
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kimnematitica 8 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Hlunamika 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1 1
3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnnoreka [JOK
3.1 11 1
TEOpUHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAMHAMUKHI 13 1 bubmmorexa LIOK

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



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

33 ArperaTHble COCTOSIHMSI BELLIECTBA. 8 bubmumoreka [IOK
' ®azoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 32
Pasznen 4. JIEKTPOAUHAMUKA
bubmuorexa [JOK
4.1 9 11
fleTpocTaTIia https://m.eds00.ru/7f41bf72
49 ITocTosHHBIN MEKTpUUYECKU TOK. TOKH B 20 bu6mmoreka [IOK
' Pa3IMYHbIX Cpeiax https://m.edso0o.ru/7f41bf72
Htoro no paznemny 31
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoxka Koutpoabnubie IIpakTuyeckue op
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunsie MeTZK bl HO?I;)HapHI/Iﬂ 1 bubmorexa HOK
e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo ¢pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620
Pemenue 3agad mo reme

5 "PaBHOMEpHOE TIPSIMOJIMHEMHOE 1 bubmorexa HOK

1?, P https://m.edso0.ru/ff0c3d00
JIBIDKCHUE

5 PaBHOYyCKOpEHHOE PSMOIUHEITHOE 1 bubmuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e
Pemienue 3agau o teme
" N bubnuotexa [JOK

7 PaBHOYCKOpEHHOE IPSIMOJIMHEMHOE 1

IBHKeHHuE"

https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3d00

CBo0OosiHOE najieHue. Y cKopeHue

bubmuorexa [JOK

8
¢BOOOIHOTO ITalEHUS https://m.edsoo.ru/ff0c39cc
KpusosnHeliHOE NBUKEHUE.
9 JBr>KEHME MAaTepHAIbHOM TOYKH I10 bubmorexa LHOK
P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
Pemenue 3amad no treme "YckopeHue
10 CBOOOIHOTO MaaeHus. [[BrkeHne bubmorera [JOK
A VISHIL . https://m.edsoo.ru/ffoc3d00
MaTepUaTbHOU TOYKH IO OKPYKHOCTH
[TpuHIIUIT OTHOCHTENBLHOCTH [ amues.
11 HNuepruanbHble CUCTEMEI OTCUYETA bubnmorexa LOK
prt . ’ https://m.edsoo.ru/ff0c3be8
[TepBeiii 3akoH HeroTOHA
Macca tena. Cuia. [punnun
12 CYIIEPIIO3UIINH cUI. BTOpoii 3aKkoH bubnmorexa LOK
Hep B - DTOPO https://m.edsoo.ru/ff0c3be8
HproToHa a1 MaTepuanbHOM TOYKH
Pemenue 3amau o reme "[lpuniun
13 CYIIEpHO3UIINA CUI. BTOpoii 3aKoH bubmmorexa [IOK
YHEP B + oToP . " https://m.edso0.ru/ff0c3d00
HeroToHa i1 MaTepuanbHONW TOYKA
14 Tperuii 3akoH HeroToHa 114 bubnuoreka [IOK
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
Pemenue 3amau no teme "TpeTuit
15 3aKOH HBIOTI([)Ha 111 MaTe Il;aanHX bubmmorexa LOK
" % P https://m.edso0.ru/ff0c3d00
TOYEK
16 3akoH BceMUpHOTO TsroreHus. Cuna bubnmuorexa [JOK
TSDKECTH. https://m.edsoo.ru/ff0c3d00
17 ITepBas kocMu4eckast CKOPOCTb bubmmorexa LOK
P p https://m.edsoo.ru/ff0c3d00
18 Bec tena. HeBecomocTh bubmmorexa LOK

https://m.edsoo.ru/ff0c3el18



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

19

Cuita ynpyroctu. 3akoH ['yka.

20

21

Cwia tpenust. KoaddumueHT tpenus.
Cuna conpoTUBIICHHUS P IBI>KEHUU
TeJa B )KUIKOCTH WJIU Ta3e

Pentenue 3amaud mo teme "Cuiinl B
npupojae"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

22

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOYEK.
Hmnynbsc cuiibl. 3aKOH COXPaHEHUS
UMITYyJIbCa.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

23

24

PeakTuBHOE NBUKEHHUE

Pabora 1 MOIITHOCTE CHJIBL.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

25

26

27

28

Pewenue 3anau no reme "Mmmysbe
MaTepHAIbHOIN TOYKHU. PeakTuBHOE
nBrkenne. Pabora 1 MOIITHOCTH CHIBL"

Kunernueckas OHEPIuUsa MaTepHaHLHOﬁ
TOYKH. TeopeMa 00 M3MECHEHUH
KHHCTH‘ICCKOIYBHCPFHH

[ToreHunanbpHas SHEPrUs.
[ToreHnnanbpHast SHEPIUs yIpyro
ne(pOpMHUPOBAHHON MPY>KUHBI.
[TorennmansHast sHEprys Tesa BOIU3U
MIOBEPXHOCTU 3€MJIU

[loTeHuManpHbIe U HEMOTEHIUAJIBHBIE
cuiibl. CBSA3b paboThI

HENOTEHUUAIbHBIX CUJI C U3MEHEHUEM
MEXAHUUYECKOM SHEPTUU CUCTEMBI TEII.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

3aK0H COXpaHEHUsI MEXaHUYECKOM

29
SHEPrUuu
30 Pemenue 3anay no teme "3akoH
COXpaHEHMsI MEXaHUYECKOM 3Heprun"”
31 [ToctynarensHoe U BpaliaTeiabHOe
JBUXKEHHE a0COIOTHO TBEPAOIO Tela
32 MowmenT cuisl. [lnedo cunbl. YcnoBus bubmuoreka [JOK
paBHOBECHSI TBEPAOTO Teja https://m.edsoo.ru/ff0c41a6
33 YcnoBus paBHOBECHS TBEPAOTO TEIa
JlaboparopHnas pabota «lccrneqoBanue
CBSI3H pabOThI CHJIBI C U3MEHEHHEM
34 MEXaHWYECKON PHEPTUHU Tela Ha
pUMepe PacTSKEHHS] PE3UHOBOTO
KIyTa»
Pemenue 3amay mo Teme
35 «Kunemaruka. Jlunamuka. 3aKOHBI
COXPaHEHUS B MEXaHHUKE)
O6o06matomuii ypok "KunemaTtuka.
36 JuHamuka. 3aKOHBI COXpaHEHUS B
MexaHuke"
KonTposnbHas pabora no teme
37 «Kunemaruka. J[nHamuka. 3aKOHBI bubmmorexa [JOK
https://m.edsoo.ru/ff0c4b74
COXPAHCHHS B MEXaHHUKE)
38 OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO- bubnmnoreka [JOK
KMHETUYECKOU TEOPHH. https://m.edsoo.ru/ffOc4dc2
39 BpoynoBckoe nemxenue. Auddysus
40 Xapakrep JBUKEHUS U

B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Mojenu cTpoeHust ra3oB, KUIKOCTEN U
TBEPJBIX TEI

41

42

Macca monekyn. Konnuectso
BemectBa. [locTostHaas ABoraapo

Pentenue 3amaud mo teme "KommnuecBo
BemiectBa. [locrosnnas Aorapo"

43

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

44

45

46

TennoBoe paBHOBecue. TeMmieparypa u
e€ usmepenue. lllkana remneparyp
Ienascus

AOcomoTHas TemrepaTypa Kak Mepa
cpeqHel KHHETUYECKOM SHEPruun
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE

MenaeneeBa-Knanelipona

3akon JlanpToHa. ['a30BbIe 3aKOHBI

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

47

JlabopaTtopHast pabota «HMccnenoanue
3aBHCHMOCTH MEXIY ITapaMeTpamu
COCTOSIHUS pa3peKEHHOTO Ta3a

48

49

50

H3ompornecchl B uI€anbHOM ra3e u ux
rpaduueckoe npeacTaBieHue
Bnytpennss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U
CIIOCOOBI €€ M3MEHEHUS

KonugecTtBo TemnoTs! 1 padoTa.
BryTpeHHss SHEpTHUs 0THOATOMHOTO
U7eabHOTO Ta3a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

51

Bunael rerionepenaun

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

VY nenbHas TEIUIOEMKOCTE BEIIECTBA.

https://m.edsoo.ru/ff0c5c36

bubmuoreka [JOK

52 KonuuecTBo TemioTel npu
p . https://m.edsoo.ru/ff0c5c36
Teruionepenave. AauadaTHeIi mpoiecc
Pemenue 3anau no teme "V penpHas

53 TEIII0EMKOCTD BelecTsa. KonnyecTso
TEIUIOTHI IIPH Terionepenaye”

54 IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnoreka [JOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs mporeccos B

55 npupoe. Bropoii 3akon bubmmorexa LOK

PHpOAS. BTOP https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU

56 ITpunnun nevicreus u KII/ TermoBoi bu6mmoreka [IOK
MaIlUHbI https://m.edsoo.ru/ff0c600a

57 uxn Kapno u ero KIT[

Pemenue 3anau no teme "IlepBsiii

58 3aKoH TepHoauHamMuku. KIT/I
TEIJIOBOM MaIInHbI"

59 DKoJ0oru4ecKue npooIeMbl
TEIUIOPHEPTETUKHU
O6o06matomuii ypok «MonexynspHas bubnmnoreka [JOK

60
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponpHas pabota mo Teme

61 «MonekynsipHas ¢puznka. OCHOBBI bubmmorexa LIOK

yIip ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI

62 [TapooOpa3oBaHue U KOHIEHCALINS. bubnnorexka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6

63 AOCOTIOTHAS ¥ OTHOCHTEIbHAS bubmmoreka [JOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

BIIQXKHOCTH BO31yxa. HaceleHHbII
nap

https://m.edsoo.ru/ff0c64d8

Teépnoe Teno. Kpucrannmueckue u
amop(HbIe Tera. AHU30TPOIHUS

bu6mmoreka [IOK

64
CBOMWCTB KpHUCTAIUIOB. JKuakue https://m.edso00.ru/ff0c65f0
KpucTtayibl. COBpEeMEHHBIE MaTEePHAITBI
AHU30TPONHUS CBONCTB KPUCTAJIOB.
65 Kunkue kpucramisl. CoBpeMeHHBIC
MaTepUabl
[TnaBiaeHue U KpUCTAITA3AITHS.
66 VY nenpHas TEILIOTA IIaBJIEHUS Bubmorexa ITOK
' https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bubmuorexa [JOK
67 YpaBHEeHHE TEIUIOBOro OanaHca
p https://m.edsoo.ru/ff0c6820
68 Pewenne 3agau no reme "YpaBHeHue
TEeImIoBoro oamanca"
O06o0mmaromuii ypok 1mo teme
69 "AmopdHbIe Tena. YpaBHEHUE
TEImIoBoro oamanca"
DnexTpu3aIus Tel. DIeKTPUICCKUit
70 3apsia. JIBa BUJIA DIEKTPUUYECKUX bubmmorexa [IOK
PAA. P https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBOOHMKH, TUIIEKTPUKH U
71 H(f)f[ OBOJIHUKU 3aK(I:H COXpaHEHUs bubmorexa [IOK
yip ’ P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsijia
BsaumonelicTBue 3apsiioB. 3aKOH
N P . bubnmuotexa [JOK
72 Kynona. ToyeuHslit s1eKTpruuecKuii

3apsn

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

73

Hanps>k€HHOCTB IEKTPUYECKOTO
nosist. [IpuHnmn cynepno3uuuu
AJIEKTPUYECKUX MoJeH. JInnuu
HANPSKEHHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ffOc6df2

74

Pabota cui anekTpocTaTH4ecKkoro
noiia. [Torennman. PasHocts
[IOTEHIMAII0B

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6f00

75

76

HpOBOZ[HI/IKI/I 1 JUDJICKTPHUKU B
SJICKTPOCTATUYICCKOM I10JIC.
I[PIE)JICKTPH‘I@CK&H IMPOHUIIACMOCTDb

OnexrpoéMkocTs. Konnencarop

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

77

78

79

DIEKTPOEMKOCTD IIJIOCKOTO
KOH/IeHCAaTOopa. DHEPTHUs 3apsHKEHHOTO
KOHJIeHCaTopa

Pemenue 3anau no teme "Pacyer
napaMeTpoB KoHJeHcaTropa”
JlaGopaTtopHast pabota "M3mepenne
JIEKTPOEMKOCTH KOHJeHcaTopa"

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

80

[IpyuHIHAI 1ENCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO
anmnapara, CTpyHHOTO IpUHTEpA.
DJIEKTPOCTAaTUYECKAs 3aIUTa.
3azeMyIeHHE SIEKTPONpUOOPOB

81

82

DIIEKTPUYECKUI TOK, YCIOBHS €T0
CyIIECTBOBAHMS.

[TocTosiHHBIM TOK. Cnita ToKa.
Hamnpsokenne. ConpoTtusnenue. 3akoH



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

OmMa jy1st yyacTka Lenu

Pentenue 3amad mo treme "3axkod Oma

83 |
JUIS y4acTKa HEenH
84 [TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIaHHOE COCTMHEHHE TIPOBOTHIKOB
JlaGopatopHas pabora «3yuenue
85 CMGHII;.HH(E)I‘O COI;I[I/IHCHI/HI g 0.5 bubmmorexa LIOK
' https://m.edsoo.ru/ffoc74f0
PE3UCTOPOBY
86 PabGoTa 1 MOIIHOCTB ANEKTPUIECKOTO bubnnoreka [JOK
Toka. 3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa A5 TOJTHOM (3aMKHYTO)
87 aekTpudeckoi renu. Koporkoe
3aMbIKaHHE.
JlabopaTtopHas pabota «3mepenue
88 OJIC ucToyHUKa TOKa U €0 0.5 bubmorexa LHOK
' https://m.edsoo.ru/ff0c7ae0
BHYTPEHHETO COIPOTUBIICHUS
89 DNeKTpOHHask IPOBOJAUMOCTD
Pa3TUYHBIX BEIIECTR.
DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
90 MeTaJuIoB. 3aBUCUMOCTh
COINPOTHBIICHUS METAJIOB OT
Temreparypbl. CBEpXIIPOBOANMOCTh
01 [MonynpoBoAHUKH, UX COOCTBEHHAS U
MpUMECHAs TPOBOINUMOCTb.
92 Tpan3ucTopbl
CaoilicTBa p—N-niepexoa. bubmuoreka [IOK
93
[TosrynpoBOTHUKOBBIE TPUOOPHI https://m.edsoo.ru/ffOc84ae
94 DNEKTPUUECKUH TOK B BAaKyyMe.



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

CBolicTBa AJIEKTPOHHBIX ITYYKOB

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
pacIuiaBax 3J€KTPOJIUTOB.

bu6mmoreka [IOK

% DIIEKTPONUTHYECKAs JUCCOLIHAITHSI. L https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DJIEKTPUUYECKUI TOK B Ta3ax.

96 CamMocTosATenbHBIN U 1 bubmmorexa [TOK

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

HECaMOCTOSTENIbHBIN pa3psal. MonHus

97 [Tna3zma 1
DneKkTpruuecKue Npudopsl U

98 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

99 O06o0marmuil ypok 1 bubnnoreka [JOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ffOc88be
Konrponbnas pabora no reme

100 «Qnekrpocraruka. [TocTosHHBIH 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

101 PesepsHslil ypok. KonTponbHast 1 bubnnoreka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

102 PesepBHblil ypok. O600uIaromuii ypok 1 bubnnorexka [JOK
o remam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






