MUWHUCTEPCTBO MIPOCBEIMIEHUS POCCUIICKON ®EJEPAIIIN

MuHHCTEPCTBO 00PA30BaAHMS, HAYKH W MOJIOIEKHON MOJTUTHKHA

KpacHoaapckoro kpasi

MyHununajabHoe 010/:KeTHOe 0011e00pa3oBaTeibHOE YUpPesKIeHne CPpeaHssl

o0meoOpasoBarTenbHas mkoyaa Ne24 um. renepasna H.H. PaeBckoro

MYHHMIIUINIAJIBbHOTO 00pa3oBanus ropoa Hosopoccuiick

PACCMOTPEHO
MO yuuTeneit MaTeMaTHKH,
uHpopMaTUKH, PU3UKH
PykoBonures

S etttz 44

E.A. 'yrmaxep

[IpoTokon Nel
ot «30» aBrycra 2023 r.

COII Ne24

COT'JIACOBAHO YTBEPKAEHQ
3aMecTUTENb JUPEKTOPA MO I_LprpeKTop MBOY COI_LI Ne24
HMP )

2L | 5 b

G yre"") \ Qt ;

" E.B. Backakosa HIA. 5: eHHuKaH

[TpoToxon Nel lTpﬂKaz No 500

ot «30» aBrycra 2023 r. oT «OF» CenTIbpT 2023 .

PABOYAS TIPOTPAMMA
(ID 2216936)

yueOHoro npeamera «®usuka. ba3oBblii ypoBeHb»

Ju1s1 ooyuarommxcst 10 kimaccos

r. HoBopoccuiick 2023



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammel, npeacTtaBieHHbIXx B OI'OC
COO, a Takxke c yd€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernojilaBaHusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUaX Poccuiickon denepanuu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONH KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH IpeameTramMu. B Hel
OTIPENIETSAIOTCS OCHOBHBIE LIEIM M3Y4YeHMs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETO
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma o gpu3rKe BKIIOYAET:

IUIAHUPYEMBIE pPEe3yJIbTaThl OCBOCHUS Kypca (DU3MKM Ha 0a30BOM ypOBHE, B TOM
quClie IPEIMETHBIE PE3YIbTAThI IO TOAaM 00yUYeHMUS;
cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHus.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYNAas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IKoapHbIN Kypc GU3HKH — CHCTEMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeiessseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMUA CBOMCTBAMU M JAPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSThH
HAYYHBI METOJI TO3HAHMSI TP BBIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3uKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCeX pa3aesoB (DU3UKH, BKIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
oObeaUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢Gusukm mpeamosnaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€30M1acCHOCTH.

CrepKHEBBIMU dJIEMEHTaMH Kypca (U3UMKU Ha YpOBHE CpEAHEro O0OIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pean3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B IporpamMme 1o (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUEHUYECKUX
paKkTUYECKUX padoT. BhijeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
NPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »sToM  obOecrmeumBaeTcsl  OBJIAJICHUE
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYUH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YIENSAETCS PENICHUIO PACUYETHBIX MU KauyECTBEHHBIX
3amad. [Ipu 3TOM 1t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKON MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOIO paslena Kypca, Tak M UHTETpUpYs 3HAHUA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrouue BbhIOOpa (U3MYECKON MOAENU Mg CUTYallMH MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHHMYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(bU3UKY Ha YpPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
MpeIMETHOr0 KaOWHeTa (U3HKM WIM B YCIOBHUSIX HMHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0aMMOe J1abopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (Pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHUE (OPMHUpPYETCSI B COOTBETCTBUH C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAaMid st
UCCIICIOBAaHMUSI M3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTHUYECKUX pPadoOT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CIedrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:
dbopMHpoBaHUE MHTEpPECa W CTPEMJICHUS OOyYaroluXcsli K HAYYHOMY H3YUYEHUIO
MPUPOJIBI, PA3BUTHE WX UHTEIUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TNO3HaHUS W (OPMHUPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHHUSM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yueHUS OCHOB
CTpOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;
dbopMupoBaHUE YMEHUH OOBSICHATH SBJICHHUS C MCIOJIB30BAaHHEM (PU3HUYCCKUX
3HAHWH W HAYYHBIX JIOKA3aTEIbCTB;
dbopMupoBaHHE TIPENCTABICHUA O POAM (U3MKH IS Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTmxeHne 3TUX lenel oOecreuynBaeTCsl pelieHneM CIIEeIyIoIMX 3a1ad B
npolecce U3yyeHus Kypca GU3NKU Ha ypPOBHE CPEHEro 001ero oopa3oBaHus:



npuoOpeTeHne CUCTeMbl 3HaHH 00 o00muX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHUsX,  BKIIOYas  MEXaHUKy,  MOJEKYISIpHYI0  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U 3JIEMEHTHI aCTPOPHU3UKH;
dbopMHpoBaHUE YMEHHM MPUMEHSATh TEOPETUUYECKUE 3HAHUA I OOBICHEHHUS
bu3nueckux SBJICHUN B MPUPOJE W JUIsl NPUHITHS NPAKTUYECKUX DPEIICHUH B
MMOBCEHEBHOM JKHU3HHU;

OCBOEHHE CIOCOOOB pEIICHHS Pa3IUYHBIX 33Jad C SBHO 3aJaHHON (U3MUECKON
MOJIENIbIO, 3a/lay, MOAPa3yMEBAIOIUX CaMOCTOSITEIbHOE CcO3AaHue (PU3nYecKon
MOJIeJIH, aJICKBATHON YCIIOBUSAM 3a/1a4H;

NOHUMaHue (PU3MYECKUX OCHOB U MPUHIIMIIOB JIEUCTBUS TEXHUYECKUX YCTPOIMCTB U
TEXHOJIOTHYECKHX TPOLIECCOB, UX BIMSIHUS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHNE METOJAaMU CaMOCTOSITEIbBHOIO  IUIAHUPOBAaHUS W MPOBEACHUS
bu3MUeCKUX OKCIEPUMEHTOB, aHalIM3a MW HUHTEpHpeTanuu  UHGOpMaIHH,
OIIPEIENICHNS TOCTOBEPHOCTH MTOJIy4YEHHOTO pE3yJIbTaTa;

CO3JaHUE YCIOBMM Uil Pa3BUTHS YMEHUH MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenue ¢usuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HeZIel0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipennaraemplii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYATbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.

COAEPKAHUE OBYUYEHUSA
10 KITACC

Pazges 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usuka — Hayka o mpupone. Haydnbie MeTOABI NO3HAHMS OKPYKAIOLIETO
Mupa. Pomib DOKCcriepuMeHTa M TEOpUM B IPOLECCE IO3HAHUS IPUPOJBI.
DKCHEpUMEHT B (PUBHKE.

MopnenupoBanue (pU3MYECKUX SBJICHUW M TpoueccoB. HaydHbie rumoressl.
®dusnveckre 3aKOHbI U TEOPHH. ['paHUIBI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp m mecto ¢us3uku B GOpMHUPOBAHUU COBPEMEHHOW HAyYHON KapTHUHBI
MHpA, B PAKTUYECKOU IEATEIIBHOCTH JIFOACH.

Jlemoncmpayuu



AnanoroBele W 1IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemernienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHE MAaTE€pUaJIbHOW TOYKH, MX MPOEKIMU HAa OCU CHUCTEMBI KOOpPIWHAT.
CrnoxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHEWHOE JIBIKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U [EPEMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoHOE TasieHre. Y CKOpeHUe CBOOOIHOTO MaieHUSI.

KpuBonmHenHoe  nBuxkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopocth. [lepuon u yactora obparnienus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHuyeckue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBI>KCHUE CHAPSIOB, LIEMTHbIC U PEMEHHBIC Mepelayuu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JIBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Te B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBRE.

HaGnrogenue aBukeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTANBHO.

N3mepenne ycKopeHHsl CBOOOTHOTO MaICHUSI.

HamnpapieHue CKOpOCTH TP ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yueHne HEpPaBHOMEPHOTO ABUXKEHUS C IEIbIO ONpEeICHUsS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnre COOTHOILIEHUS MEXAY MYTSIMHU, HPOUACHHBIMU TEIOM 3a
MocJe0BaTeIbHbIE paBHbIE MPOMEXKYTKU BPEMEHH TMPU PaBHOYCKOPEHHOM
JBI)KCHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU XKUIKOCTH.

N3yuyenue nBuKeHUS Tenna, OpOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun — otHocutenmbHOCTH  ['amunesa. IlepBwii  3akoH  HeroToHa.
NHepunaibHbIE CUCTEMBI OTCUETA.



Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoil 3akon HeroToHa
JUISl MaTepUAIIbHOM TOYKHU. TpeTuit 3akoH HproTOHA [U1s1 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cwia Tsokectd. IlepBas kKocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenusa. Cyxoe
Tperne. Cuja TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuita conpoTUBIIEHUS NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPOTO Tea.

MOMEHT cuiibl OTHOCUTEIBHO OCH BpameHus. Ilnedo cunel. YcmoBus
paBHOBECUSA TBEPAOIO TENA.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHHWE: MOALIUITHUKH,
JIBH>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JiehopMaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcioBus paBHOBECHUS TBEPAOTO Teiia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3yuyenue aBmxeHUs1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTUA CHUJT YIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIium.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpalleHUS.

Tema 3. 3aKkonbl COXpAHEHUA 8 MEXAHUKE

Nmiynbc MarepuaabHOM TOUYKHM (Te€na), CUCTEMbl MaTE€pPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa criibl. MOIIHOCTE CHIIEL.

Kunernueckass 3Heprusi MarepuaibHOW TOUKU. Teopema 00 H3MEHEHHH
KUHETUYECKON SHEPTHH.

[ToTeHunanbHas SHEPrusl. [ToTeHuunanbHas SHEPTHUs yIpyro
nedhopmupoBaHHoW — mpykuHbl.  [loTeHIManpHas  SHEpruss Tela  BOJIU3U
MTOBEPXHOCTH 3€MJIH.



[loreHmmanpHBIE W HENOTCHIIMAIBHBIC  CHJIBL CBs3p  paboOTHI
HEMOTEHIMAIBHBIX CUJ C M3MEHEHHUEM MEXaHMYECKON JHEPruM CHUCTEMBI Tell.
3aKOH COXpaHEHUS MEXaHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCcTpOMCTBA W MPAKTUUECKOE MPUMEHEHHE: BOJAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMATBHON YHEPTUHA B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne CBs3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXAHUYECKOW DHEPTHUH
TeJia Ha IPUMEPE PACTSHKEHUS PE3UMHOBOTO JKI'yTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aMMOJICHCTBUS YaCTULl BELIECTBA. MoOJEnu CTpOEHUS Ta3oB, XUAKOCTEN U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [locTtosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ m3mepenue. lllkama temmneparyp
Llenbcus.

Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHM HJACaNbHOro raza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs dvactul raza. [llkama
temneparyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHHe MeHnneneesa—Knanenpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeacTaBI€HHE H30IMPOLECCOB: HM30TEpMa, H30X0pa,
n3zobapa.

TexHuueckue yCTpOWCTBA U IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJT OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 MU PY3UHN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onsita llTepHa.



OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJECHUCTBUA.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHogbl mepmoOUHAMUKU

TepmoauHaMuueckass cucremMa. BHYyTpeHHSS SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U CIOCcO0bI €€ n3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHH:s
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[lonarue 00 agmabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IeCCOB B IPUPOIE.

TeroBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanusi SHEpPruM B TEIUIOBBIX MamuHax. KoadduimeHt moae3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero ko3pduumMeHT MOIe3HOTro
JENUCTBUS. DKOJIOTHUYECKUE MPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3meHeHnne BHYTpEHHEH HSHEpruu Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPruu (TeMIiepaTypbl) Tejaa IpH Terionepeaye.

OnelT MO anauabaTHOMYy paCIIUPEHUIO0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOHHBI, JBUTATENSI BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHoN TEMI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuiecmea. Pazoevie nepexoont



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAsA BJIAXHOCTh BO31yxa. HaceimeHHbli map. YaenbHas TeIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JaBJICHHUS.

Teépnoe Teno. Kpucrannnueckue u amopdHbie Tema. AHU30TPONUS CBONCTB
kpuctayuioB. Kuakue kpuctamisl. CoBpeMmMeHHble Matepuanbl. [lnaBieHue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miasienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W NPAKTUUECKOE MPUMEHEHHUE: TUTPOMETp H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHHU IMOJYyUYCHHUSI COBPEMEHHBIX MaTEpHaJOB, B
TOM YHCJIE HAaHOMAaTepHaJiOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kurnienue npu noHM>XKEHHOM J1aBJICHUH.

Crioco0bl M3MEPEHUS BIAXKHOCTH.

HaOmnronenue HarpeBaHus U IJIABJICHUS] KPUCTAINTIMYECKOTO BEILIECTRA.

JleMOoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamoptvle pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

Pa3znen 4. JiaekrpoauHamMuKa

Tema 1. Inexmpocmamuxa

OnekTpu3auus Tel. OIJEKTpUYEeCKHi 3apsna. J[Ba Buaa 3IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKYM, AUANEKTPUKU M TOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3aps/a.

B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3EKTPUUYECKUN 3apsi.
Onektpuueckoe mojne. Hanpsok€HHOCTH  AneKkTpuueckoro mnojia.  [IpuHuun
CYyHEPIIO3ULUH DJICKTPUUYECKUX TOJIEN. JIMHMM HaNpsKEHHOCTH AJIEKTPUYECKOTO
TOJISL.

Pabora cun  anekrpocratudeckoro  mosis.  Ilorenuuman.  Pa3HocThb
MOTEHUHAIOB. [IpOBOOHMKM W AMDNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jnanextpruyueckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTPOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOIL,
AIIEKTPOMETp, DJJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIPHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIIapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IE€UCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEJI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.



[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 yHacTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YAEIBHOE CONPOTUBIICHUE BEIECTBA.
[TocnenoBaTenpHOE, MapajlIeIbHOE, CMEIIAaHHOE COEIMHEHNUE IIPOBOJHUKOB.

Pabora nsnekrpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYINAsl CUJa M BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma /171 OJTHOM (3aMKHYTOM) 3iieKTpuueckon enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeEMITEpaTypbl. CBEPXIIPOBOIUMOCTD.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA IEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CobcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJIynnpoBoHUKOB. CBoicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

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

DJIEKTpUYECKHI TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [Lna3zma.

TexHndeckue YCTpPOWCTBA H IIPAKTUUYECKOE IIPUMEHEHHE: aMIIEpMETD,
BOJBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuitbl TOKa U HAPSIKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS M MaTepuana.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTpOABWKYIIEW cuiibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.



[TpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoit paspsa M IpOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COeIMHEHUs PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmronenue snekrposnusa.

MexnpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 10 kiacce OCyHIECTBISIETCS C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTE€MaTUKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnule nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quanueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (OyHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMXKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, AJIEKTPOJMTUYECKAS UCCOLUAIUS,
rajibBaHUKa.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JABHKEHUN C UCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpeHUsi B TEXHHUKE, MOJIIMIHUKUA, HCIOJIb30BAaHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE€), JIBHUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
IIOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE HAaHOMAaTEpHUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH PUHTED, ANIEKTPOHArpEeBATEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, FaTbBAHUKA.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CICTYIONIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» T0KHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOmUXCs PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlMH, TO3UTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBIICHUH
BOCIIUTATEIHLHOUN ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATHUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHHE B3aUMOJICMCTBOBATH C COLIMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPakIaHCKOH UJICHTUYHOCTH,
NaTpuOTU3MA;

IIEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCITUTAHHUSA

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYasi SCTETUKY Hay4YHOTO TBOPUYECTBA,
NpUCYIIEro (pU3nYecKoi HayKe;

S) TpyA0BOIro BOCIIUTAHUS:



UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON IEesATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJ00aIHLHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE AEHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHHEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIHMXCS 3HAHUH 10 (DU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOIIECCE
u3ydeHus: (QU3MKKA  OCYHIECTBISATH  HPOECKTHYHD M HCCIEAOBATEIbCKYIO
JEATEIIbHOCTh HHANBUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble 1ornueckue aeiicTBUA:

CaMOCTOSITeIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENH JEATeIIbHOCTH, 3aJaBaThb MHapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,

BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaeMbIX
bu3NYeCKUX SIBICHUSIX;

pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH TOCJICICTBUM JAEATEIbHOCTH,

KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSIX  PEaJBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrIe ucciaeaoBarebCKHe AeHCTBUA:

BJIaJIETh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATUSIMU M METOJAMHU
buznyeckoil HayKu;



BIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3IMIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHHUA, €ro
WHTEPIPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJIATh TPUYHMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajiauy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJI JI0Ka3aTesIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh MapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHHWs 3a7addl  pPe3yJbTaThl,
KPUTUYECKHA OIICHUBATH WX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIEHUBATH MMPHOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
KU3HEACATECITbHOCTH;

yMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BEIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 3a/1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.
Pabora c nunopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOWCK, aHAJIMU3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAINi0 WHGOPMAIIUN Pa3IUIHBIX BUIAOB U (GopM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX M KOMMYHHKAIMOHHBIX
TEXHOJIOTHIA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIlMOHHBIX
3a/lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX H OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYSCKOTO COJEp)KAaHHUS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHaYCHUST HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYIO
dbopMy TIpEICTaBICHUS ¥ BU3yaJTH3aIUH.

KoMMyHHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHUS:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEeSATEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallUH W CMAr4ath
KOH(JIUKTBL;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BaTh IIPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh IEJIA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBaTh U
KOOPJIMHHPOBATh ACUCTBUSA IO €€ JOCTHIKEHHUIO: COCTaBIIATh IIAH JCHCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAadyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
OOIIMI pe3ybTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

IIpe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PerysiTuBHbIE YHHBepPCAJIbHbIE yUeOHbIe JAelicTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJIATh IJIaH PEIICHUs] PACUETHBIX M KayeCTBEHHBIX
3aJa4, [JIaH BBITOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacIMpATh paMKH Y4€OHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJ/Ib, IMOIIUOHATIbHBIH HHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, BHOCUTb KOPPEKTUBHI B JICSITCIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

BJIAJE€Th  HABBIKAMM  IO3HABATENHHON  peduieKCMH  KakK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENIbHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUM;



UCIIONIb30BaTh MPHUEMBI PEIIEKCUH TSl OLIEHKH CUTYalluH, BRIOOpa BEPHOTO
pelieHus;

YMETh OLICHWBAaTh PHUCKH U CBOEBPEMEHHO NPHUHUMATH PEIICHUS M0 UX
CHIKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYTMX IpU aHaJIU3€ pe3yJIbTaToB
NeSITEIbHOCTH;

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IpU aHalu3e pe3yJbTaToB
NESITEIIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLIMOKH.

B mpouecce qocTHkKEHHS] JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBbI
no (usMKe A7 YPOBHS CpeaHero oOmero ooOpa3oBaHus y OOyYaromuxcs
COBEpUICHCTBYETCS HIMOLIMOHAJIbHBIH UHTEIICKT, npenoararomn
Cc(pOpMUPOBAHHOCTD:

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

CaMOpPETYJIMPOBAaHMsI, BKIIIOYAIOLIETO CAMOKOHTpPOJb, YMEHHME NPUHHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOILIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIWH, BKIIOYAIOIIEH CTpEMIICHHE K JOCTIKEHUIO LENH U
ycIlexy, ONTUMHU3M, WHHMIMATUBHOCTb, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBaTh OTHOIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPa)KaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIBHOCTH JIFOJIEH;

YYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEpIUAJIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TEJO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl MPU pelIeHnn (PU3NIeCcKux 3aj1ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKON TEOPUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, 1uddys3us, OpOYHOBCKOE IBIKEHHE, CTPOEHUE KU JIKOCTEN
U TBEPABIX TEJ, U3MEHEHNE 00bEMa TEJT ITPU HArpEeBaHHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAILIM3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHHMA Tra3a B  HM30Ipoleccax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JBIXKCHUE, UCIMOJB3Yys (U3UYECKHE BEIWYUHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTECHUUAIbHAS SHEPIrUsl, MEXaHU4YeCKas
pabota, MexaHMYecKass MOIIHOCTh; TpPH OIMUCAHWK NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUHUHY C APYTUMU
BEJINYMHAMU;

OMMUCHIBATh HM3YyUYECHHBIE TEIJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBIICHUS,
UCTIONIb3Ysl (U3MYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHMHETUYECKasi PHEPrys XaOTHUYECKOTO JBIKCHHUS MOJICKYJ, CpeAHEKBapaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMOJE3HOTO JAECUCTBUS TEIUIOBOTO JBUTATENsl; MpPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaUeHUs W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC AIICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYECKUE
sBJICHUSI (TTPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MOJIs, MOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3yEeMbIX
BEJIMUMH, UX OOO3HAYCHUS] W EJUHUIIBI, YKa3biBaThb (hOPMYJIbI, CBSI3BIBAIOILINE
JaHHYIO0 (PU3UYECKYIO BEJIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUS, UCIONB3Ys (U3MUECKHE
3aKOHBI M MPUHIUMNBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHUs] MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS WMITYJIbCa,
MPUHIUN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOMPABUS HHEPLUHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
aOCOTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsaa, 3akoH KylloHa, mpu >TOM pa3nnuyarh CIOBECHYIO



(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIMBI JCHCTBUA MAIlMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIIAThH MPSIMBIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEITUYHH, TIPH
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO W3MEPEHUS W HWCIIOJIb30BAaTh W3BECTHBIC
METO/Ibl OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIY  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3yNbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIe TAOJINIT ¥ TPa(hUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBAHNUS,

cOOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTro OKCHEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOM
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1a0OpaTOPHOTO
000py1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJNIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOaMMBIC NI €€ PEIICHHs, TPOBOIUTh PACUYEThl M OICHUBATH PEATbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UICCKOW BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUYECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyecKue sBICHUS,

UCIIOJIB30BaTh ~ TPU  PEIICHMH  y4eOHbIX  3ajJad  COBPEMCHHBIE
WH(OPMAITMOHHBIC TEXHOJIOTHH IS MOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YIYEOHOW U HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOJTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTyIaeMyi0 HH()OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIET0 MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieueHus: 0€30MacHOCTH MPU OOpaIeHuH ¢ MPUOOpPaMU U TEXHUYECKUMU



YCTPOWCTBAMH, JIJIi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TIpyNNE C BBHIIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIIBI, pPAIMOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH U
MJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUSAX, aJeKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PELICHUE pacCcMaTpPUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMETHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpa)KaTh C(HOPMUPOBAHHOCTD Y OOYJAIOIINUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHONW TEXHHKU M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
buznyecKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS M3YyYEHHBIX (U3HUECKUX MOJIETeH:
TOYEYHBIN 3JIEKTPUUECKUMN 3apsl, JIyd CBETA, TOUCUHbI UCTOUYHHUK CBETA, SECpHas
MOJIEIb aTOMa, HYKJIOHHAsl MOJIEJIb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUYECKUX
3a/1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUA (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE IEHCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJJICKTPOMAarHuTHasE WHAYKIWS, JCHCTBUE MAarHUTHOTO TIOJIS Ha
MPOBOJAHUK C TOKOM M JBIKYLIUMWCS 3apsii, DJIEKTPOMArHUTHBIE KOJICOAHUS U
BOJIHBI, NPSIMOJIMHENHOE PAaCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTepdepeHus, audpakuus W MOJApU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass U HMCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  pPAa3IUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUYECKHUE BEJIUYUHBI:
AIIEKTPUUYECKUN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAMpPsKEHUE, IICKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojsi, cuia Ammepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYILIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJeOaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX OJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKHMA
CMBIC]I HCIIOJB3YEMBIX BEIMYWH, WX O0O03HAUCHUS W EIWMHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKrue BEIMYHUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, TIEPUOI TIOypacaaa, SHEPTHUs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U EIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONINE JIAaHHYIO (U3MYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIONb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKIWH, 3aKOH TPSMOJUHEUHOTO PAaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa s PoTodddekTa,
3aKOH COXPAHEHUsl SHEPrUU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynartel bopa,
3aKOH PaJIMOaKTUBHOIO pacnaja, Mpy 3TOM pa3audaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €r0 MaTEeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISITH HAMIPaBJICHUE BEKTOPA WHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, CcuJibl AMriepa u cuibl Jlopenna;

CTPOUTh M OIKCHIBATH H300paKEHHE, CO37aBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNpPU 3TOM
dbopmymupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

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

UCCIIEIOBAaTh 3aBUCUMOCTH (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (PUKCHUPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yjIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUNA B
paMKax ydeOHOro JKCIEPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOM U TMPOEKTHOM
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacuéTHbIE 3aJa4¥ C SBHO 3aJaHHOW (U3MYECKOH MOJIEIIbIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHUS 3aJ1au



BEIOMpaTh (PU3UYECCKYIO MOJECIb, BBIICIATh (DU3UYCCKHE BEITUYMHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTh PACYETHl M OLCHUBATH PEATBHOCTD
TIOJTyYEHHOTO 3HaUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[aui: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEUHUBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHUU I MTOUCKA, CTPYKTYPUPOBAHHS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YYCOHOW W HAYYHO-TIONYJISIPHOM WH(pOPMAIIMHU, TIOTYICHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATH TPHHIMITBI JICHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX O€30MaCHOTO MCIOJIh30BAHUS B ITOBCEAHCBHOM
KU3HU;

IPUBOUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YUECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIEIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKHU3HH
U oOecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpyNIe C BBHIMOJIHCHHEM PAa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, pPANMOHAIBHO paCHpeleisTh OOsI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iejioB H TeM uudpoBbie
Ne n/m P Kontpoabnbie IIpakTuueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. PU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nKa U METOJIbl HAYYHOTO MTO3HAHUS 2 bubmorexa HOK
' AR A https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera OK
https://m.edsoo.ru/7f41bf72
bu6mmoteka [IOK
22 Aumamika ! https://m.edsoo.ru/7f41bf72
bubmmoteka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.cdsoorw/7f41b{T2
Hroro nio pazgeny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUIECKOM 9 | bubmuoteka [JOK
) TEOPUH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2 1 1
3 OCHOBBI TEPMOHAMHKH 0 https://m.edsoo.ru/7€41bf72
13 ArperaTtHble cocTosiHUS BeniecTBa. Da3oBbie 5 but6mmorekxa [IOK

MEePEX OBl

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




Uroro no pazgeny

24

Paznen 4. JIEKTPOANHAMUKA

bu6nmoreka [IOK
+ neKTpocTaitia 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 2IEKTpUYECKUNA TOK. TOKHM B 12 bubnnoreka [JOK
) pa3IMyYHBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuyeckue
n/n Bcero u3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
| ®dusnka — Hayka o npupoje. Hayunsie | bubnmoreka [JOK
METO/Ibl IO3HAHUS OKPYXKAIOLLIEr0 MUpa 04.09.2023  https://m.edsoo.ru/ff0c32¢e2
Ponb u mecTo gusuku B hopMupoOBaHUM
2 COBpPEMEHHOM (El)a HOM K(g I’;I/IHIi MHUpa, B 1 bubmorexa HOK
P . o P Vp ’ 08.09.2023 | https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
Mexannueckoe nBuxeHue. OTHOCUTETHLHOCTD
3 MEXaHUYECKOTo JIBKeHus. [lepemenienue 1 bubmorexa HOK
8 - epeMei ’ 11.09.2023  https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE
4 PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHNE 1 bubmorexa HOK
P P A 15.09.2023  https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE | bubnnoreka [JOK
JIBVOKCHUE 18.09.2023  https://m.edsoo.ru/ff0c372e
6 CBoOonHoe majeHue. Y ckopeHrne cBOOOHOTO | bubnmnoreka [JOK
MaJicHus 22.09.2023 | https://m.edsoo.ru/ff0c39¢cc
7 Kpusonnneiinoe nnxenue. J(BrmkeHne 1 bubnnorexka [JOK
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH 25.09.2023  https://m.edsoo.ru/ffOc3ada
[TpuHIIMTT OTHOCUTENBEHOCTH [ amuies.
8 NuepumnansHbie cuctemsl otcuera. [lepBroiit 1 bubmorexa [TOK
P i 29.09.2023  https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [Ipunnun cynepno3unun 1 bubnmnorexa [JOK
cui. Bropoit 3akon HerotoHa st 02.10.2023  https://m.edsoo.ru/ff0c3be8




MaTepHaHBHOﬁ TOYKH

10 Tpertuit 3akon HeroTOHA 17151 MaTepUAIbHBIX bubnmoreka [JOK
TOYEK 06.10.2023 | https://m.edsoo.ru/ff0c3be8
1 3aKoH BCeMUPHOTO TsroreHus. Cuna bubnunoreka [HOK
TspKeCTH. [lepBast kocMHUeCcKast CKOPOCTh 09.10.2023 | https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 C .3 I'yka. Bec Te
FIE JUPYTOCTH. SKOR & yia. Bec1eia 13.10.2023  https://m.edsoo.ru/ff0c3el8
Cuina tpenus. Koapdumment tpenus. Cuna
13 corn OT[iBJIeHI/I}I 1 (11)/1(1) BI/I)KeHI/II/II) Tea B bubmorexa LHOK
P pA 16.10.2023  https://m.edsoo.ru/ff0c3f76
YKUJKOCTHU WM ra3e
[TocTynaTensHOE U BpalaTeaIbHOE JBUKCHHEC
14 a0CoJIIOTHO TBEPAOTO Tesia. MOMEHT CHIIBIL. bubnuorexa [JOK
[Inevo cumnel. YcnoBust paBHOBECHS TBEPIOTO 20.10.2023 | https://m.edsoo.ru/ff0c41a6
Tena
HNMnynbec MmaTepualbHOW TOUYKH, CUCTEMBI
15 MaTepuaibHbIX TOUYeK. MIMIynbe cuibl. 3akoH bubnuoreka [IOK
COXpaHEHUs UMITyJIbca. PeakTuBHOE 23.10.2023 | https://m.edsoo.ru/ff0c43d6
JIBUKCHHC
PaGota u motHOCTS cuibl. Kunetnueckas
16 SHEPrus MaTepHalbHOI Touku. Teopema 00 bubmorexa HOK
P P - P 27.10.2023 | https://m.edsoo.ru/ff0c4502
W3MCHECHUY KHHETUYCCKOW YHEPTHH
[TorenuuanbHas sHeprus. [loreHnuanbpHas
17 SHEPrus yrnpyro a1epopMUPOBAHHOM bubnmnorexa [JOK
npykuHbl. [loTeHnManbHas sHeprus Tena 10.11.2023  https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTeHnManpHbIe ¥ HEMOTEHIIUAIBHBIE CUJTTBL.
18 CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHIT C bubmorexa HOK
P 13.11.2023 | https://m.edsoo.ru/ff0c478¢c

H3MEHEHHEM MEeXaHHMIECKOMN SHEPTHUU




CUCTEMBI TeJI. 3aKOH COXPAHECHHUS
MEXaHUYECKON IHEPIUn

JlaboparopHnas pabota «VccienoBanue cBSI3U
paboThI CHIIBI C U3MEHEHHEM MEXaHHYECKOM

19
SHEPIruU TeJla Ha MPUMEPE PACTSIHKEHUS 17.11.2023
PE3UHOBOTO KIyTa»

20 KonTtponsnast padora no Teme «Kunemaruka. bubmumoreka [IOK
JvnHamuka. 3aKOHbI COXpPAHEHUSI B MEXAHUKE) 20.11.2023 | https://m.edsoo.ru/ff0c4b74
OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-

21 KMHETUYECKOU Teopuu. bpoyHOBCKOE bubmmorexa LHOK

pyHt. SpOYH 24.11.2023  https://m.edsoo.ru/ff0c4dc2
newkenue. Auddysus
XapakTep JBUKCHHS U B3aUMOJICHCTBUS

22 YaCTHI] BGiIICCTB'a.,. Mogenu cTpoeHust ra3os, 27 11.2003
JKUJKOCTEH U TBEPABIX TEI

3 Macca monekyin. KonnyectBo BemiecTsa.

[TocTostHHas ABoraapo 01.12.2023

24 TemmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [lkana remneparyp Llenscus 04.12.2023

’5 Nneanbusiii ra3 B MKT. OcHOBHOE bubmuorexa [JOK
ypaBHeHue MKT 08.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemMrepaTypa Kak Mepa cpeiHei

26 KMHETUYECKON SHEPTUH IBMXKEHUS MOJIEKYJT bubmmorexa [OK

P 8 . i 11.12.2023 | https://m.edsoo.ru/ff0cS511e
VYpaBaenue Menzeneesa-Knaneipona
27 3 I
akoH JlanbToHA. ["a30BbIE 3aKOHBI 15.12.2003
JlaGopaTtopHas paborta «HcciaenoBanue

28

3aBUCUMOCTH MEXIY TapamMeTpaMu 18.12.2023

COCTOSAHUA pa3pCKECHHOT'O rasa»




I/ISOHpOHCCCLI B UACAJIBHOM ra3€ U UX

bu6mmoreka [IOK

29
rpaduyeckoe npeacTaBIcHNe 22.12.2023 | https://m.edsoo.ru/ff0c570e
BHyTpeHHsis sHEprusi TepMOIUHAMUYECKOM
30 CUCTEMBI U CTIOCOOBI €€ U3MEHEHUS. bubnmoreka [JOK
KonuuecTBo Teriotel u padbota. BHyTpenHss 25.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPruUsl 0JTHOATOMHOTO UJCAIIBHOTO Ta3a
31 Bunapl Tennonepenadn bubmoreia HOK
A pea 29.12.2023 | https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo TEmOTHI IpH TEILIONEPEaUe bubmorexa [JOK
. P peAate. 12.01.2024  https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN mporiecc
13 IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnoreka [JOK
MIPUMEHEHHE K U30IPOLIECCAM 15.01.2024 https://m.edsoo.ru/ffOcSefc
34 HeoOpatumMocTh mpoIieccoB B MPUPOIE. bubnuorexa [JOK
BTopoii 3aKk0H TepMOIMHAMUKHN 19.01.2024 | https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevicteus u KI1J TermoBoit bu6mmoreka [JOK
MaIlTUHBI 22.01.2024 | https://m.edsoo.ru/ff0c600a
36 K KII
Huxen Kaprio 1 ero K11 26.01.2024
37 DKoJornyeckre npoodaeMbl TEII0HEPTeTHKU
29.01.2024
18 O6o06matomuii ypok «MonexynspHas bubnunoreka [JOK
¢usuka. OCHOBBI TEPMOAMHAMUKI 02.02.2024  https://m.edsoo.ru/ff0c6938
KonTpomnpHas pabota mo Teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorexa [JOK
Yp ' 05.02.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMUKI
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubnnorexa [JOK
Hcnapenue u kurnenue 09.02.2024 | https://m.edsoo.ru/ff0c63b6




AOCOIIOTHAS U OTHOCHUTENBHAS BIIAXKHOCTD

bu6mmoreka [IOK

41
Bo3ayxa. Haceliennslii map 12.02.2024  https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucraminueckue u
42 amop¢Hble Tera. AHU30TPONUS CBOMCTB bubnmoreka [JOK
KpucTauioB. JKHIKME KPUCTAILIBI. 16.02.2024 | https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [1naBnenue u Kpuctaumsanus. Y 1enbHas bubmumoreka [IOK
tertoTa riaBieHus. Cyoaumanus 19.02.2024 | https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 v 0
PABHEHHE TEIDIOROTO barnatca 23.02.2024 | https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. JINEKTPUUIECKUH 3apsi. bubnnoreka [JOK
JIBa BUa BIIEKTPUUECKHUX 3apsII0B 26.02.2024 | https://m.edsoo.ru/ff0c6bcc
[IpoBOoAHMKY, AUDIIEKTPUKHU U
46 H(I))J'I OBOJHUKHU 3a1fcr))H COXpaHEHUs bubmorexa LHOK
YHPOBOA | P 01.03.2024 | https://m.edsoo.ru/ffOc6bcc
ANEKTPUUYECKOTO 3apsia
47 B3aumopeiictBue 3apsanoB. 3akoH Kynona. bubnunoreka [JOK
TodeuHblil IEKTPUUECKUI 3aps]T 04.03.2024  https://m.edsoo.ru/ffOc6ced
Hanpsx€HHOCTB 3JIEKTPUYECKOrO MOJIS.
48 [IpyHIMI CyNEPIO3ULINH DIIEKTPUUYECKUX bubmorexa HOK
P VH yIep B , P 08.03.2024 | https://m.edsoo.ru/ff0c6df2
nosieit. JIuauu HanpsKEHHOCTH
49 Pabora cuit anekTpocTaTHYecKoro moss. bubnnoreka [JOK
IToreHuman. Pa3HOCTh NOTEHIMAIIOB 11.03.2024  https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKY U AUDIIEKTPUKH B
50 3J'IpeKT OCTaTUYECKOM noILe bubmorexa HOK
P ] 15.03.2024 | https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
N bubnmnoreka [JOK
51 2 .K
FICKTPOCMICOUTE. BOHACHCATOP 18.03.2024  https://m.edsoo.ru/ff0c7126
52 DIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. bubnmoreka [JOK




53

9Hepr1/1;1 3apsXKCHHOI'O0 KOHACHCAaTOopa

JlaboparopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"

22.03.2024

01.04.2024

https://m.edsoo.ru/ff0c72c0

54

[IpuHUMI NEWCTBUS U IPUMEHEHUE
KOHJICHCAaTOPOB, KONMPOBAJIBLHOIO armapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE YICKTPOIPHOOpOB

05.04.2024

55

56

57

58

59

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cymectBoBanus. [locrosunsiii Tok. Cuia
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
OmMa jy1st yyacTka Lenu

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOJHUKOB.
JlaGopaTtopHast pabora «13yuenue
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

PaboTa 1 MOLTHOCTH JEKTPUUECKOTO TOKA.
3akoH [/[xoyns-JIeHna

3axon OMa a1 OJTHOM (3aMKHYTOM)

BHGKTqueCKOﬁ OCIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopatopHas pabota «3mepenue 2/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET O
COIIPOTHUBIICHUS

OneKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOAUMOCTb

08.04.2024

12.04.2024

15.04.2024

19.04.2024

22.04.2024

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

60

DnekTpuueckuil Tok B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX MTYyYKOB

26.04.2024




[TomynpoBoiHUKH, X COOCTBEHHAs U

61 puUMecHasi MpoBoAUMOCTh. CBoMCTBA p—n- 1 bubmmorexa [TOK
P POBOA ) P 29.04.2024 | https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynpoBoAHIUKOBBIC TPHOOPHI
DJIEKTPUUYECKUI TOK B paCTBOpaxX U
& paciuiaBax 3JIEKTPOJIUTOB. 1 bubnunoreka [HOK
DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. 03.05.2024 | https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DJIEKTPUYECKUI TOK B Ta3ax.
. . bubnuorexa [JOK
63 CamocTOosATENbHBII 1 HECAMOCTOSATEIbHBII 1
06.05.2024  https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DJeKTpuuecKue mpuOOpsl U yCTPOMCTBA U UX
64 1| aKTEHGCKOC I I/II)MGHSHI/IC };'I I:uslzma 1 bubmorexa LHOK
P P P 10.05.2024 | https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€3011acCHOCTH
bubmuorexa [JOK
65 06006 i E) 1
OOIAIOIAN YPOK (FICKTpORLaMuka» 13.05.2024  https://m.edsoo.ru/ffOc88be
KonTponbhas pabota mo Teme
66 «Qnekrpocraruka. [TocTosHHBIM 1 bubnuoreka [IOK
ANEKTPUYECKUI TOK. TOKH B pa3iIM4HbIX 17.05.2024  https://m.edsoo.ru/ffOc8a8a
cpemax»
67 PesepBHblit ypok. KonTponbHas paboTa 1o 1 bubnnoreka [JOK
TeMe "DneKkTpoarnHamMuKa" 20.05.2024 | https://m.edsoo.ru/ff0c8c56
68 PesepsHblil ypok. O6001maromui ypok o | bubnnoreka [JOK
temam 10 kmnacca 24.05.2024  https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

o ®dusuka, 10 knacc/ Msakumes I'.41., byxorues b.b., Corckuii H.H. monx
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTEIbCcTBO
«IIpocemenue»

e ®usuka, 11 ximacc/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakiueit [TapdpentreBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo
«IIpocBemenue»

e A.Il PrimkeBuu. COopHUK 3a7a4 no pusuke. Mocksa, Jpoda, 2005 - 2019 1.

e (COopHuk 3aaa4 no ¢uszuke 1t 9 — 11 kimaccon. CocraButens [.H.
CrenanoBa. M.: «IIpocBemenue», 1996 r.

o 3aganus oOpa3oBarenbHOro nopraia Pemry EI'D

METOJINYECKHNE MATEPHAJIBI IJIS1 YUUTEJIA
I'.4. Mskumes, b. b. byxosues, H.H. Corckuit @u3uka 10 ki1. @usuka 10 knacc.

ba3oBelii 1 yriy0seHHbIi ypoBeHb. YueOHuK. Mocksa. [Ipocsemenue, 2020

I'.4. Msaxuies, b.b. Byxosues, B.M. YUapyrun ®usuka 11 knacc. ba3zosslii u

yriayOneHHbIl ypoBeHb. YueOHuk. Mockaa. [Ipocsemenue. 2020

A.I1. PeimkeBuu. COopHUK 3a1ay 1o pusuke. Mocksa, poda, 2005 - 2019 r.



Coopuuk 3ama4 o ¢pusuke 111 9 — 11 xkmaccon. CocraButens [.H. Crenanosa.

M.: «IlpocBemenue», 1996 r.

10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 10 knacc. [Tocobue nis

obmreoOpa3zoBaTenbHbIX opranu3anuii. Mocksa. [IpocBemenue. 2015

FO.A. Caypos. ®usuka. [Toypounsie pazpabotku. 11 kiacc. [Tocobue nms
o01eo0pa3oBaTeNbHbIX Opranu3anuil. ba3oBblil U yriryOneHHbI YPOBEHbD.

Mockasa. IIpocsemenue. 2017 r.

C60pHHK TCCTOBBIX SaﬂaHI/Iﬁ I TCMATHYICCKOI'O 1 UTOI'OBOI'O KOHTPOJIA. duzuka

10 xnacc. M.: «MuTtennekt-Lentp», 2004 r.

C.M. AnapromeukuH, A.C. CiiyxaeBckuii. @usuka. «KoHcTpykTOp»

CaMOCTOSATENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kaccsl.

[Tocobue gy yuureneit. M.: [Ipocsemenue, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

Kusas pusuka: obyuaromnias nporpamma. http://www.int-edu.ru/soft/fiz.html

VYpoku ¢usnku ¢ ucnonp3oBanuem Murteprera. http://www.phizinter.chat.ru/



®uzuka.ru. http://www.fizika.ru/

®dusuka: KOJUIeKIUs onbITOB. http://experiment.edu.ru/

duzuka: QJICKTPOHHAA KOJUICKIUS OIIBITOB.

http://www.school.edu.ru/projects/physicexp

Karanor ccbutiok Ha pecypcebl o pusuke http:// www.ivanovo.ac.ru/phys

becmuiatHpie oOy4aroniye nporpaMMel 1o (pu3uke

http://www.history.ru/freeph.htm

JIabopaTopHbie paboThl 0 Pu3nke. BupryansHbie 1a00paTOpHbIE pabOTHI.

http://phdep.ifmo.ru

AHumanusi pu3MIecKuX MpoieccoB 00bsicHeHUsIMU. http://physics.nad.ru

dusnueckas >HIUKIoNeus http://www.elmagn.chalmers.se/%7eigor
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