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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yJbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbIx B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIEMINK TpenofaBaHus ydeOHoro mnpeamera «Dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareIbHbIC MPOTPAMMBI.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpa oOyuatrommxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpedoBanusm GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTam
OoOy4eHHMs, & TAKXE YUYHUTHIBAET HEOOXOAMMOCTh PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH IpeameTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3YyYEeHHsS] (PU3HKM HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3HKU: JIMYHOCTHBHIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

® IUIAHHUPYEMBbIE pe3yIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTATHI 10 roj1aM 00yUEHUS;

e cojepkaHue yueoHoro npeameta «Dusnka» mo rogaM 00yUdeHUs..

®du3rka Kak Hayka O HauOoJjiee OOUMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpy:xaromiem mupe. HIkoapHBIN Kypc GU3HKK — cUCTEMOOOpa3yOIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbusnyeckoir reorpadueir wW actpoHomued. Mcmonb3oBaHME MW AKTHBHOE
OpUMEHEeHHe (U3NYECKUX 3HaHUM  ompenensieT Xapakrep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIyYEHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
W3ydyenne ¢u3MKM BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa oOydarmuxcs, B (GOpPMUPOBAHUE YMEHUU NPUMEHATH
HAy4YHbIA METOJI MO3HAHUS TIPY BHINIOJIHEHUU UMHU Y4€OHBIX HCCIEA0BaHUM.

B ocHOBy kypca (usnku i1 YpOBHS CpeaHEero ooOiiero oOpa3oBaHUs
MOJIOKEH pAN UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3iesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoesa cenepanusayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (U3UKU
00beNMHEH BOKpPYTr (¢u3nyeckux Teopui. BenmymwmMm B Kypce sBisieTcs



dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpeanosiaraéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOmIECTBa, a TakKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKUMHU MTPOOIEMaMHU.

Hoess npuxnaonoti  uanpaenennocmu. Kypc ¢$usukm mpeamonaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTHYECKUX MPHIOKEHUN
U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peamuszyercs TOCPEJICTBOM BBEJEHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM TMpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKU U TEXHOJIOTHM, a TakXkKe OO0CYXICHUS
npo6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TeOpHH ((POpPMHUpPOBAHUE MPEACTABICHUN O
CTPYKType MOCTpOeHUsI GU3NUECKON TeOpuH, poiii (GyHIaMEHTAIBHBIX 3aKOHOB H
OPUHIIUIIOB B  COBPEMEHHBIX TMPEACTABICHUAX O TPUPOAE, TpaHHUIaxX
OPUMEHUMOCTH TEOpUH, /I ONHCAHWS ECTECTBEHHO-HAYUHBIX SIBICHUH U
MIPOIIECCOB).

CHCTEeMHO-AESITENbHOCTHBIN MOJIX0J B Kypce (U3UKU PEaNHn3yeTcsl MPEkKIe
BCEro 3a CYET OPraHU3allUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXCs.
Jnsa  6a3oBoro ypoBHS Kypca (HU3MKH — 3TO HCIOJIB30BAHUE CUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B MIporpamme 1o (usruke oObeIUHEHBI B OOIIMHA CIMCOK YYCHHUYECKUX
MpaKTUYECKUX padoT. BrifeneHne B yka3aHHOM MepedyHe J1abopaTopHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH TIIJIaHUPOBAaHUSI U
ocHalleHus kabunera ¢Qusuku. Ilpm »3TOM obOecneunBaeTcsi OBJIAJICHUE
OOy4aroIUMHUCS YMEHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIICIOBAHMUS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH U TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPETIOKEHHBIX THTIOTE3.

Bonpiioe BHUMaHWE YAENSETCS PEUICHUIO PACYETHBIX M KadeCTBEHHBIX
3anay. [Ipu 3TOM 11 pacy€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3a7a4yd C SIBHO
3aJJaHHOU (PU3NUECKON MOJENBIO, TO3BOJIAIOIINE IPUMEHSTh H3yUYEeHHBIEC 3aKOHBI U
3aKOHOMEPHOCTH Kak M3 OJHOIO pasjiena Kypca, Tak U UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3nenoB. /{15 KauyeCcTBEHHBIX 3a/1ad MPUOPUTETOM SBIISFOTCS 3a/aHUs HA
OOBSICHEHHE NPOTEKaHUsl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY’KaIOLIEH
KU3HH, TpeOyromue BbhIOOpAa (U3MYECKOW MOACNU IS CUTYyallMd MPaKTHUKO-
OpPUEHTHPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUYECKOMY OOECIEUeHHI0 Y4YeOHOTO Iipoliecca 0a30BbI ypOBEHb Kypca
(bU3MKN HA YPOBHE CPEAHEr0 OOIIEro 00pa3oBaHMs JOJDKEH U3y4aThCs B YCIOBUSIX
NpPEeIMETHOr0 KaOuWHeTa (U3MKM WIM B YCIOBHUSIX HWHTETPUPOBAHHOIO KaOWHETa



MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OO0OpYAOBAHWE IS BBITIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHUUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opyI0oBaHUE.

JlemoHCcTpaniMoHHOE  000pyZoBaHue (OpMHUpPYETCST B COOTBETCTBUH C
NPUHLIUIIOM MHUHHUMAJIbHOM JIOCTATOYHOCTH W  OOECIEUMBAET TMOCTAHOBKY
MEPEUYUCIICHHBIX B IMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00OpynOBaHHE I YUYEHHYECKHX TNPAKTUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIeuMBacTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TeMaTHdecKue KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAHMS JOJIKHBI OBITh MOCTPOCHBI HAa KOMILJIEKCHOM
WCIIOJB30BaHUN AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE U(POBBIX J1a0OpaTOPUA.

OCHOBHBIMM LEJIIMHU U3y4YE€HUS PUUKHU B 001IEM 00Pa30BAHUU SBIISIFOTCS:

e (opmupoBaHHEe HHTEpEca M CTPEMJICHHS OOYy4YaloIMXCi K HAy4YHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

® pa3BUTHE MPEACTABICHUIN O HAYYHOM METOJIe TIO3HAHUS U (POopMUpOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHUPOBO33PECHUSI KaK pe3yjbTara H3y4YeHUS
OCHOB CTPOCHHSI MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DM3UKH;

e (dopmupoBaHHEe YyMEHUW OOBSCHATH SBJIEHUA C HCIOJIH30BAHHEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHHE MPEACTABICHUN O poJid (DUUKU [JIST PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX 1elied 00ecreunBaeTCsl PelIeHUEeM CIEAYIOINX 3a/1ady B

npoIiecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEITHETO O0IIero o0pa3oBaHus:

e npuodOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAs MEXaHUKY,
MOJICKYJIIPHYIO0 (PU3UKY, DSJIEKTPOJWHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI aCTPO(PHU3UKH;

e (dopmMupoBaHHE YMEHUW TPUMEHSITH TEOPETUYECKUE 3HAHUS IS
oObsicHeHUs (PU3WYECKUX SBICHUNW B TPUPOAEC U IS TPUHATHUSA
MPAKTUYECKUX PEIIEHUN B TOBCEAHEBHOW )KU3HU;

® OCBOCHHME CIOCOOOB pEUIEHUS PA3IMYHBIX 3aJad C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3aJad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3gaHue pU3NUECKOl MOJEINH, aJIeKBATHON yCIOBUSM 33/a4H;

e moHUMaHWE (U3MYECKMX OCHOB W TPHHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUAHUS HA OKPYKAIOIILYIO

cpeay,



® OBJAJCHHE METOJAMH CAMOCTOSITEIHHOTO IUIAHUPOBAHUS WM TMPOBEACHUS
bU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETAruu HHGOPMAIIHH,
OTpeeNeHNs TOCTOBEPHOCTH MOMYyUYEHHOTO PE3yJIbTaTa;

® CO3/laHUE YCIIOBUM ISl Pa3BUTUS YMEHUM MPOEKTHO-UCCIIEI0BATEIbCKOH,
TBOPUYECKOM J1€ATEIbHOCTH.

Ha usyuenne ¢usuku (06a30BbI YpOBEHBb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoAuTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeEN0), B
11 xmacce — 68 "yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABISICTCS PEKOMEHJIOBAHHBIM, YYHUTENIb JElIaeT BBIOOP
MpoBeNCHHUsT J1a0OPaTOPHBIX pPabOT M OMBITOB C YYETOM HWHIWBHIYATHHBIX
0COOEHHOCTEH 00YUaIOIIUXCSI.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®usuka — Hayka o0 npupojae. HayuHbie MeTOabl MO3HAHUS OKPYKAIOLIETO
Mupa. Ponb 3KkcnepuMeHTa W TEOPMH B MOPOLECCE TMO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hHU3HUKE.

MopenupoBanue (QU3MYECKUX SIBJICHUNM M TporieccoB. HaydHble TMIOTE3BI.
duszndecKkue 3aKOHbI U TEOPUHU. | paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHON KapTHHBI
MHPa, B IPAKTHYECKOU AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHasloroBble W IU(POBBIE HU3MEPUTEIBHBIE NPUOOPHI, KOMIIBIOTEPHBIC
TAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeitHoe  nBWKeHWe. J[BMKEHHWE  MaTepualbHOW  TOYKM IO
OKPYHOCTH C MMOCTOSHHOM MO MOJAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI)KCHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUIKEHUH C UCTIOJIL30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

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

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

Hamnpagpienue CKOpoCTH P ABHUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul



N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIBIO ONPEAEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnepoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBW)KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydeHnne nBUKEHUs IapyKa B BI3KOU KUIKOCTH.

W3ydenne aBMXEeHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmmned. IlepBwit  3axkoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepnosunuu cui. Bropoi 3akoH HeroToHa
JUIS MaTepUalibHOM TOUKHU. TpeTuit 3aKkoH HproTOHA AJ1s1 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsbxkectd. llepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (1mokosi, CKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXKEHUS U cuiia TpeHus nokos. KoadduiueHT tpenus.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTHU WJIU Ta3e.

[TocTynarensHOE M BpallaTeIbHOE IBHKEHHE a0COIFOTHO TBEPAOrO Tea.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. VYcnoBus
paBHOBeCHUS TBEPAOTO TEJIA.

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUE: IOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIMNX TEI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCUMOCTB CHJIBI YIPYTOCTH OT Jehopmaruu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOAbEME U MAJICHUH.

CpaBHEHHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmsvie padbomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasIie, oT ux AehopMaIimH.

HUccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKkonbl coXpaneHus 6 MexaHuKe

NmMnynbe MaTtepualibHOW TOYKM (Teja), CUCTeMbl MaTepUAIbHBIX TOYEK.
NMnysibc culbl U1 U3MEHEHME MMITYJIbCA TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE IBUKECHHUE.



PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KUHETHUYECKOUN YHEPTUMU.

[TorennumanbHas SHEprusl. [TorenmanbHas SHEPrus YIIPYTO
nedopMupoBaHHOW  TpykwHBL.  [loTeHIManpHass SHEpPrUs Tela  BOJIU3U
MOBEPXHOCTU 3EMIIU.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTCHIHAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM SHEPIrUM CHCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckre yCcTpOCTBA M NPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBU)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa MOTEHIMATBHON YHEPTUU B KUHETUYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padonul

N3yuyeHnue aOCOJMIOTHO HEYNPYToro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHUYECKON SHEPIUH
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOIO XKI'yTa.

Paznen 3. MoJsiekyasipHas pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Jduddysus. Xapaktep ABUKEHUS WU
B3aUMOJCUCTBUSA 4YacTUI[ BemlecTBa. MoJAenu CTpPOEHHUs Tra30B, XKUIKOCTEH U
TBEPIBIX TE U 0OBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mmepsl MoJiekyl. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ n3smepenue. lllkana temmepartyp
Llenbcus.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOM TEOpUM HJACaNbHOTO Ta3za. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs dvactul rasza. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe MenneneeBa—Kianenpona.
3akon JlanbToHa. M3omponiecchl B UACANBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckne yCTpOICTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, Qotorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.



OnpIThl 110 MU PYy3UN )KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mogens onbita IllTepHa.

OnBbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

Monens, HuTIoCTpUpYIOIIas NPUPOIY AABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHUS UJCAIBHOTO Trasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

Ornpenenenue Macchbl BO3AyXa B KIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCHMOCTH MEXIY ITapaMeTpaMy COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochogvl mepmoouHamuxu

TepmoauHamMuueckass cucrema. BHYTpeHHS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cioco0bI €€ n3MeHenus. KonnuecTBo TeIoTh U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrO  Ta3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHUE. Y IeJbHAs TEIMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonarue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMUKH K H3omporeccaM. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs MmpoiieccoB B MPUpPO/IE.

TeruioBple  mamuHbl.  [IpUHOUNBL ~ JEWCTBUS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBbIX MaimuHax. KodpuiueHT moie3Horo
nercTBus TeruioBod MammuHbl. [{ukn KapHo um ero ko3¢gp@UIMEHT IOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUH PaOOThI: BBLIET
npoOkK u3 OYyTHUIKM MOJ JACHUCTBUEM CXXATOro BO3/yXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUAECOAEMOHCTPALINS).

M3MeHeHre BHYTpEHHEN SHEPIUM (TEMIIEpaTypbl) TeIa MpH TeIuionepeaaye.

OnpiT MO anuabaTHOMY paCIIUPEHHIO BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenu napoBoil TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopmvie padbomul

N3Mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl



[TapooOpazoBanue u koHjaeHcauus. Vcnapenue u xkuneHue. AOCOIIOTHAs U
OTHOCHUTENbHAS BJIAXKHOCTh BO3AyXa. HacelmeHHbId map. YienbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JABJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopHsie Tena. AHA30TPONHS CBOWCTB
kpuctayioB. Kungkue kpucrtamisl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUCTAIUIM3aIus. Y IebHas TeruioTa miasieHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHuyeckue ycTpoiicTBa M NPAKTHUUECKOE IPUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUHU IOJIyYEHUsI COBPEMEHHBIX MATEPHAJIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCTBa HACBHIIICHHBIX NTAPOB.

Kunenue npy NnOHMKEHHOM JJaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmroenue HarpeBaHusl U MJIaBICHUS KPUCTAITIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmbvie pabomul

H3mepenne OTHOCUTENBHON BIAKHOCTH BO3TyXa.

Paznen 4. JaekrpoauHamMuKa

Tema 1. Inexkmpocmamuxa

OnekTpu3auus Tel. OJEKTpUYECKHil 3apsa. JBa Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
AIEKTPUUYECKOTO 3apsia.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTPUYECKUil 3apsia.
Onektpuueckoe mone. Hanpsok€HHOCTh — 3nekTpuueckoro mnojs.  [IpuHiun
CYNEPHO3UILIUUA DANEKTPUUYECKUX Tojiei. JIMHUM HanpsHKEHHOCTU DJIEKTPUUYECKOTO
TIOJISL.

Pabora cun  anektpoctatudyeckoro  noss.  I[lorenuwman.  PasHocTh
noTeHuanoB. [IpOBOTHUKM U AUAJIEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvanexrprudeckast MpOHULAEMOCTb.

DnekTpoéMkocTh. KonaeHcaTop. DIeKTPOEMKOCTh TIIOCKOTO KOHJEHCATOpa.
DHeprust 3apsHKEHHOT0 KOHJEHCATopa.

TexHuyeckne yCTpOHMCTBA M NPAKTUYECKOE MPUMEHEHHUE: BIEKTPOCKOI,
AJIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE JJICKTPONPHUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS SJIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BAHHBIX TEIL.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTAaTUYECKAs 3alIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.



3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIAAH
IJTACTUH, PACCTOSAHUS MEXIY HUMH U JUBJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIeHCATOopA.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3mepenne 31eKTpoEMKOCTH KOHJEHCATOPA.

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

DONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKa.
Hcrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBHOE CONPOTHBIECHUE BEUIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOIHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsi CHJia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHHKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpuyeckol uenu. KopoTkoe 3aMbIKaHue.

DJIEKTPOHHAasT  OPOBOAMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DJIEKTPUYECKHUN TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX TyYKOB.

[TomynpoBOJHUKH. CobOcTBeHHas u MPUMECHAs MIPOBOJIUMOCTH
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-niepexoa. [1omynpoBoJHUKOBBIE TPUOOPBHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DIEeKTpOIUTUYECKAs AUCCOUALNS. DIEKTPOIH3.

DJNIeKTpUUeCKU TOK B Ta3zax. CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
pazpsaa. Monunus. [lna3zma.

TexHnueckrue yCTpPOWCTBA M IPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETP,
BOJIBTMETpP, PEOCTaT, HCTOYHUKUA TOKA, OJJEKTPOHArpeBaTeIbHbIE MPHUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIA JAUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN ANO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mMepenune Cuiibl TOKa U HAMPSIKEHUS.

3aBUCMMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
MJIONIAY TTOTIEPEYHOr0 CEUCHUSI U MaTepHrala.

CwmelraHHoe COeIMHEHUE MTPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIeKTpOABWKYIIEH cuiibl. KopoTkoe 3amMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUSL.

3aBUCUMOCThH CONPOTUBJICHUSI METAIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil ¥ MPOBOAMMOCTD BO3/1yXa.

OIHOCTOPOHHSISI IPOBOJIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbomul

N3ydyeHne cMEaHHOTO COCIMHEHHUS PE3UCTOPOB.

N3Mepenune 37eKTpOABMKYIIECH CHJIbI UCTOYHHUKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBIICHUSI.



HabGmronenue snekrposnusa.

MexknpeaMeTHbIe CBSI3H

N3yuenune kypca ¢usuku 6a30Boro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3CH C KypCcaMH MAaTE€MAaTHKH,
Oumonoruu, XUMuH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YUYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, TumoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHECHHMM, JIMHEWHas (QYHKIUA,
napabosa, runepOoia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX IMPOCKIUH HA OCH KOOPAUHAT, CI0KECHUE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHHE B KUBOM mpupoje, muddysus, ocMoc,
TEIJI00OMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIaun, TEIIOBOE PaBHOBECHE),
AIEKTPUYECKUE ABJICHUS B )KUBOM MTPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IOUCCOLMAINS,
rajbBaHUKA.

l'eoepaghus: BNaxHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: nipeoOpa3oBaHUE JBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
YYET TPEHUS B TEXHUKE, IOIIIUITHUKH, WCIIOJIB30BAHHE 3aKOHA COXPAHEHMUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JPYTHUE), JTBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIAUIIMOHEDP, TEXHOJIOTHH
MOJy4€HUsT COBPEMEHHBIX MAaTE€PUAIIOB, B TOM YHUCJIE HAHOMATEpPUAIIOB, W
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllMTa, 3a3eMJICHHUE DJIEKTPONPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHArPEBATEIbHBIC puOOPHI,
AJIIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUMHAA UHOYKUUA

IlocTtostHHBIE  MarHuThl.  B3auMmogencTBHE  MHOCTOSHHBIX ~ MAarHHTOB.
MarautHoe mnone. Bexkrop MarHuTHOM wuWHAykuuu. I[IpuHuomn cynepno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUMU. KapThHa JIMHUKA MAarHUTHOU
WHYKIWH TO0JISI MOCTOSSHHBIX MarHUTOB.

MarautHOE T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUM WHIYKIHU
MAarHUTHOIO TOJISL JUIMHHOTO IPSIMOTO HPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanumoaeictBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallPaBJICHUE.



Cuna Jlopenua, e€ Moaysib M HampaBJiieHUE. [[BUKEeHUE 3apsHKEHHOM YacTULIbI
B OJIHOPOJIHOM MarHuTHoM mose. Pabota cuiel Jlopenna.

SIBeHne AneKTpOMarHuTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKUUU. OJEKTPOABIKYLIAs Cuia HWHAYKIUH. 3aKOH 3JEKTPOMAarHUTHON
nHaykuuu Papanest.

BuxpeBoe »snekTpuyeckoe Tosie. ODJIEKTPOJBIKYIAS CUjla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[TpaBuno Jlenna.

NHIyKTUBHOCTh. SIBIIEHME CaMOMHAYKLUHMH. OJEKTPOABIKYIIAA  CHJA
CaMOWHYKIIHH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHudeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: IIOCTOSHHBIC
MArHUThI, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTUIl, UHIYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIMA MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevicTtBre cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBieHME 2IIEKTPOMAarHUTHON MHIYKLWH.

IIpaBuo Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH M3MEHEHUS
MAarHUTHOIO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuwl

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne neMCTBASI MOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

HccnenoBanue sBIEHUA 3JICKTPOMArHUTHOM MHIYKIWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanws. [lepuona, wacrora, amrmumryaa u ($aza KoieOaHUN.
[IpyXvHHBIN MassTHUK. MaTreMaTH4eCKUi MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwmii. [IpeBpareHne sHepTUy MpU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHHS B
UJCATBPHOM KOJIOATCIIPHOM KOHTYpE. AHAJIOTHS MEXKIY MEXaHUYCCKUMU U
ANEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
DHEPTUU B HUJ€ATHHOM KOJIeOaTEIhbHOM KOHTYPE.



[IpeacraBnenue o 3aryxarolmux KoyueOaHusAX. BbIHYK/IEHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BeiHyKAeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSI.

[lepemennpiii TOK. CHUHYCOMJANbHBIA IEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpPsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIIEKTPUIECKON
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE INPUMEHEHUE: SIICKTPUUYECKUMA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTHYECKUN MasITHUK).

Halmnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHnc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Mopnenp TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJA MabIX KOJIeOaHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3sa.

HccnenoBaHnue MEPEMEHHOTO TOKa B LENM U3 IOCJEI0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmpOMAZHUNHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusi W JUIMHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WNuTtepdepenius u nuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3MYyUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B anekTpomarautHoil BosiHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepenius. CKOpoCcTh 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€eKTPOMarHUTHBIX BOJIH. [I[prMeHEHHE 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeNeBUAEHUS. Paguonokanus.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuueckue YCTpONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIUIIMHE, paaap,
paguonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.



Jlemoncmpayuu

OObpazoBaHue 1 pacIpOCTpaHEHUE MONEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneoGmromeecs Ten0 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpaxeHus: U NpeJOMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJH.

3BYKOBOI1 pE€30HAHC.

Habnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBaHne  CBOMCTB ~ AJEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
pesioMJIeHUE, MoJspu3anus, Tudpakius, MHTephepeHITus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
OJTHOpOJHOM cpeze. JIyd cBeta. ToOUeUHBI ICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxeHui B
IJIOCKOM 3€pKaje.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPaKEHUS.

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

ColOuparomie U pacceuBaroimiie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JJaBaeMo¢€ JIMH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHUMYMOB B UHTEp(hEpEHIIMOHHOU
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE HAOIIOICHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  MaJE€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpONCTBa U MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToanmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMOIMHEHOE PACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTtuyeckue mpruodopHI.

[TomHOE BHYyTpEHHEE OTpakeHue. Monenb CBETOBOAA.

WccnenoBanrie CBOMCTB H300paKEHUH B JTMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenune natepdepeHinm ceera.

Habmronenune nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.



[TosrydeHue ciekTpa ¢ HOMOILBIO PU3MBI.

[Tomydenue cekTpa ¢ MOMOIIBIO TU(DPAKINOHHON PEIIETKH.
Habnronenue noasipu3zaluy CBeTa.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi
N3mepeHne rnokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakKeHUM B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI CIeHUAIbHON TEOPHUH OTHOCHUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTyiatel
CHEIUAIbHOW TEOPUM OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCHUTEJIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHH U COKpPAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTHULBI.

CBs13b MaccChl C SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPTUs
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEprun (OTOHA C €T0 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dotorpdexra. YpaBuenue OunmTeitHa st hotodddexra. «KpacHas rpanuiiay
dboToarddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue YyCTpOMCTBA M MPAKTHUECKOE IPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®o1o3(h(DHEeKT Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.

UccnenoBanrie 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
[lmanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u mnornomnieHue
(GOTOHOB TpU TEpexo/ie aToMa C OJHOTO YPOBHSI DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp ypOBHEW HEPrUU aToMa BOJIOPO/IaA.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHo-BOIHOBOM
JyaJn3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.



TexHuyeckue yCTpOHCTBAa M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul
HaOmronenue mmHe4aToro crekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnapa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paavoakTuBHOrO wu3nmyuyeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITyuEHUS.
BnusHue pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykiionHas monens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oromnsl.
Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sqipe. SAnepHbie cuibl. Jlepext maccel sapa.
Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.
Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.
MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHULL.
dyHIaMeHTalbHbIE B3auMOJIeicTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHr4ecKue yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl
HccnenoBanre TPEKOB YacTHIL (110 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. dieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3Bé3mHoro neba. Co3Be3ausi, spKue 3BE3JBI, IUIAHETHI, MX BHUIUMOC
JIBUKCHHUE.

ConuHeyHas cucTema.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum CoiHIIA@ U 3BE3.
3BE31bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacC —
CBETUMOCTBY». 3BE3/bI TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IMOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOEHUE



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boounu CoJHIa U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenne n nBukenue ConHia B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B SApax
rajgakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pa3beranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Yyenuueckue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN I ONPEeNICHUs MOJ0XKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O0o01maromiee NOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUH B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (OpPMHUPOBAHMM TPEACTABICHUA O (DUINYECKON KapTHHE MHpPaA, MECTO
(bu3MYecKoil KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O NIPUPOJIE.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢gusuku 0a3oBoro ypoBHsa B 11 kjacce ocyriecTBisieTcs ¢
y4€TOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJIEHWE, Hay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBbl YPaBHEHUM, TPUTOHOMETPHUUYECKHUE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl M MX NPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOA00US TPEYrOJIbHHUKOB,
ompeiesIeHUE UIOMIAIU TIOCKUX GUryp u o0bEMa Tel.

bBuonocus: snekrpuyeckue SBICHUS B JKUBOM Mpupoie, KoseOaTelbHbIE
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEHIETKH, CHEKTPaTbHBIN
aHaJIN3.

l'eocpagpua: wmarHuTHbBIE TIONIOCA 3€MJIM, 3aJI€KM MArHUTHBIX Py,
(boTOoChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKAa3aHUE 3eMIIETPSICEHU M.

Texnonoeusa: JHHUM DIEKTPONEPEAAY, TEHEPATOP NEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKLUMOHHAsA II€Yb, pPANap, PAIAHONPUEMHHK, TEIEBU30D,



anteHHa, tenedoH, CBY-neub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «@Pu3nMkKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBanus (0a30BbIil YPOBEHB) JOJDKHO OOCCIICUUTHh JOCTIDKCHHE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M ITPEIMETHBIX 00pa30BaTeIbHBIX PE3y/IbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0IKHbI
OTpaxkaTb TOTOBHOCTh M CIHOCOOHOCTh OOYYalOlUXCS PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbBITA JAEATEILHOCTA B MPOIIECCE peaM3allui OCHOBHBIX HAMNpaBICHUN
BOCIUTATEILHOUN NESITEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKM 00YYaIOIIEeTroCsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'yMAHUCTUUECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TIPakKIAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3aIuy;

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

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKOMN HUJICHTUYHOCTH,
NaTpuOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE€ B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npuUcylero pu3nyeckoi Hayke;

5) TpyA0BOr0 BOCIIUTAHUSI:



MHTEPEC K pa3MyHbIM cdepaM MpodecCHOHATBHON IEsATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(U3HKM HA TPOTSKEHUU BCEU KU3HH;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHMS LIeJIEW YCTOMYNBOIO Pa3BUTHS YEIIOBEYECTBA;

pacUIMpEHHE OMbITAa JEATEIBHOCTH JSKOJOTMYECKOM HANpPAaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBISATH  HPOEKTHYID M HCCIEAOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA
ba3zoBble 1ornueckue aAeicTBu:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3UupoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JOCTUKEHNS,
BBIBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYUS B  PacCMaTpUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabaTbiBaTh IUIaH PEIICHHs] MPOOJEMbl C Y4ETOM aHAlIU3a MMEIOIIMXCS
MaTEepUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YJIBTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUI AEATEIBHOCTH;
KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHSX  PEaJbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BJIaJICTh HAyYHOW TEPMHUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSAMU M METOJaMHU
buznueckoil HayKu;
BJIAJC€Th HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB peuieHusl 3ajay (U3MYECKOro COoJepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METOJ0OB ITO3HAHUS;



BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAUNA, TMPEeOOpPa3OBaHUI0 W TPUMEHEHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISIBIIATh TMPUIUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pEeIIeHWs, HaXOAUTh apTyMEHTHI I JOKa3aTelhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh TApaMETPhl K KPUTEPUHU PEIICHHUS;

aHaJIM3UpPOBaTh TMOJYYECHHBIE B XOJE pEUICHUS 3aJlaud pe3yJibTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOM
NEeSATEIbHOCTH, B TOM YHCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh MIPUOOPETEHHBIN OIBIT;

yMETh TMEPEHOCUTh 3HaHUA 10 (uU3MKe B MPAKTUYECKYIO 00JACTh
KU3ZHECATEIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTh MPOOJIEMBI U 3aJ1auH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ unpopmanmeii:

BJIAJICTh HABBIKAMHU TIOMyYeHHUS WH(POpMaIuu (U3HYECKOTO COJCPKAHHS W3
MCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSTEIIBHO OCYLIECTBIIATh IOUCK, aHAIMU3,
CUCTEMATHU3AIMIO U HMHTEpIIpeTanuio WHGOPMAIMK Pa3IU4HbIX BHUIOB U (HOpM
MPE/ICTaBIICHNUS,;

OIICHUBATh JOCTOBEPHOCTH HMH(POPMAIIUH;

UCIIOJIb30BaTh  CPEACTBA  WH(MOPMAIMOHHBIX ¥  KOMMYHUKAITMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, peCcypcocOepeKeHUs, TPaBOBBIX M OTHUYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrOo COAEpPKAaHUA B Pa3IUYHBIX (opMaTax c
y4€TOM Ha3HAYCHUST HWHPOPMAIIUU | TIEIICBOM ayTUTOPHH, BEIOUpast ONTUMATIBLHYIO
dbopMy NpencTaBiICHUs U BU3yaIu3aliu.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHUS:

OCYIIECTBIATH OOIIEHHE HA YpOKaxX (PU3UKH U BO BHEYPOUHO JIEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMH W CMAr4ath
KOH(JIUKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BaHUEM
A3BIKOBBIX CPE/CTB;

IIOHMMATh U MCIOJIb30BAaTh NPEUMYILECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKy M METO/Abl COBMECTHBIX JACUCTBUI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXJaTh pPE3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAadyeCTBO CBOEr0 BKJIAJa M KaXJOTr0 yYaCTHUKA KOMAaHIBI B
OOIIHiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE NIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
(U3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKON PabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacIupsATh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaTH €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PELICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIIMH B O0JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQuieKCMH Kak  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBAaHUIA;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLICHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHus;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaJIU3€ pe3yJbTaToB
NEeATEIbHOCTH;

OPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKU M JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHThl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OIIHOKH.



B mpornecce AOCTHKEHUS] TMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS HMPOTPAMMBI
no ¢u3uke IS YpOBHS CpemHero ooOmero o0pa3oBaHUST Yy OOYyYarOIIUXCS
COBEPILIEHCTBYETCS AMOIMOHATBHBIH WHTEJUICKT, TPEe/IIOoIararoni
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUSI, BKJIFOUAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE AIMOITMOHATBHOE
COCTOSIHUE, BUJICTh HAIIPABIICHUS PA3BUTHS COOCTBEHHOW SMOIIMOHAILHOU cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAaHUs, BKIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBEJEHHE, CIOCOOHOCTb aJamlTUPOBATBC K
HYMOIMOHATBHBIM U3MEHEHHSIM U TPOSIBIIAT THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOYAIONIEH CTpeMIICHHE K JOCTHXKEHUIO IeNN U
ycIiexy, ONTHMHU3M, WHHUIIMATUBHOCTh, YMEHHUE ACWCTBOBATh MCXOJS U3 CBOUX
BO3MOKHOCTEH;

IMITATUH, BKITIOYAOIMIEH CITOCOOHOCTh MOHMMATh SMOIIMOHAILHOE COCTOSHUE
JIPyTUX, YYUTBIBATH €r0 TpPH OCYIICCTBICHUM OOIICHUS, CHOCOOHOCTh K
COYYBCTBUIO M COTICPEIKUBAHUIO;

COITMAITEHBIX HABBIKOB, BKITFOYAIOIINX CIIOCOOHOCTh BEICTPAMBATH OTHOIIICHHUSI
C IPYTUMHU JIFOJIbMH, 3200 TUTHCSI, IPOSIBIISITh UHTEPEC U pa3peliaTh KOH(OIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy obyuenuss B 10 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHMUIA:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOICH;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (UBUYECKUX MOJCNICH:
MaTepualibHas TOYKa, MHEpLHUAJIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TEJO,
UJICANIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3aaay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TECOPUM CTPOCHMS BEIECTBA U
ANEKTPOAMHAMUKU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TajeHue TeJ, JBMXKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumojeicTeue Ten, nuddysus, OpOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJT TIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, UCIAPEHHE, KOHACHCALUS, MIIABJICHUE, KPUCTAIIM3AlUsA, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
cocyle, CBS3b MEXKIY MapaMeTpamMu COCTOSIHUSI Ta3a B H30Ipoleccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Yysl (U3UYECKHE BEIWYUHBI:
KOOpJIMHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIa,



MMIYJIbC TeJla, KWHETUYECKas dHEPTusi, MOTCHIMAIbHAs dHEPTUsS, MEXaHWYECKas
paboTa, MeXaHWYECKass MOINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(GU3UYECKUI CMBICT HCIOJB3YEMbIX BEIMYMH, WX OO0O3HAYCHHUS W CIWHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONIUE NAaHHYIO (HU3UYECKYIO BEIMYUHY C JPYTHMHU
BEJIMYUHAMM;

ONMCHIBAaTh HM3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIIONIB3ysl (DU3MYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi SHEPIUsl XaOTUUECKOIO JBUKCHHS MOJIEKYJI, CPEIHECKBaApaTUUHAS
CKOPOCTh MOJIEKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, paboTra rasa,
KO3(pGUIIMEHT TMOJIE3HOTO JCHCTBHS TEIUIOBOTO JBUTATENs; IIPU OMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICHT HCHOJB3yEMbIX BEJIMYHMH, WX
0003Ha4YeHUsI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

ONUCHIBAaTh N3YUYEHHBIC JNEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
ABJICHUS (TIPOLIECCHI), UCTIONB3Ys (HU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUMN 3apsi,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIS, MOTEHIUAN, PA3HOCTh MOTEHIINAJIOB;
NPy OINUCAHUM TPABWIBHO TPAKTOBATh (DU3UYECKUU CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHMS] W EJUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOLINE
JaHHYIO0 (M3UYECKYIO BEJIUYUHY C IPYTUMU BEJIMUUHAMU;

aHaJIU3UpOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUe
3aKOHBI ¥ MIPUHIMUIIBL: 3aKOH BceMUpHOTo Tsarotenus, I, 11 u Il 3akonsr HeroToHa,
3aKOH COXPAHCHUSI MEXAaHWYECKOM JHEPruM, 3aKOH COXPAHCHUSA HMITYJIbCA,
NPUHIKI CYNEPIO3ULMA CWJI, TPUHIUN PABHONPABUS HHEPIUAIBHBIX CUCTEM
OTCU€Ta, MOJICKYJISIPHO-KUHETUUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, T'a30BBIC
3aKOHBI, CBSI3b CPEJHEN KMHETUYECKOW SHEPTHM TEIJIOBOTO JBUKECHUS MOJICKYJ C
aOCOJIIOTHOM TeMIlepaTypou, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHHUS
ANEKTPUYECKOTO 3apsna, 3akoH Kyiona, mpu 3TOM pa3nuyarh CIOBECHYIO
(GbOopMYyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHHE W YCIOBUS (TPaHULIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIIBI  JEHCTBUS  MallUMH, HTPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inuarh YyCJIOBUS UX O€30MacCHOTO UCIOJIb30BaHUS B
MMOBCEHEBHOM JKU3HMU;

BBITIOJTHATh AOKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOILIECCOB C MCIOJIb30BAHUEM TIPSAMBIX M KOCBEHHBIX HM3MEPECHUU, NPU STOM
dbopmynupoBath mpoOiieMy/3aady W TUIOTE3y Yy4eOHOTO DKCIICPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GbopMyIUpPOBATH BHIBO/IHI,

OCYIIECTBIISTH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTHUMAJBHBIA CIIOCOO M3MEPCHHS M HCIIOIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh ~ 3aBUCUMOCTH  MEXAy  (U3WYECKUMU  BEJIMYMHAMU  C
HCMOJIb30BAaHUEM MPSIMBIX H3MEPEHHH, MPU 3TOM KOHCTPYMPOBATHh YCTAHOBKY,



(GukcHpoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (DU3NYECKUX BEJIMYMH B
BUJIE Ta0OnuIl U TpaduKOB, AENaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JIESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U JaOOPaTOPHOTO
000pyIOBaHUS;

pemarb pacy€éTHblEe 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCHOJB3YS (PU3MUECKHUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEITUYMHBI U (HOPMYIIHI,
HEOOXOJUMBbIE ISl €€ pElIeHus, NMPOBOJUTH Pacu€Thl M OLICHWBATH PEaIbHOCTH
HOJIy4YE€HHOT'0 3HaueHUs (PU3NUECKOI BEINUNHBI;

penaTh KaueCTBEHHBIE 3a4a4U: BBICTPAUBATh JIOTUYECKH HEITPOTHBOPEYUBYIO
LEMOYKY PACCYKICHUN C ONOPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue SBICHUS,

UCIIOJIb30BaTh ~ MpPU  pPEIIEHHH  y4yeOHbIX  3aJad  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJIAPHON MH(POPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH AHATTIM3UPOBATH MOIYYaEMYI0 HH(OPMALHIO;

IPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0O MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKaAIOIIEH Cpee;

paboTaTh B TIpynIe C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAaHUPOBATH PadOTy TPYNIbl, PALUMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IJIAHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJIeKBaTHO OIICHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.

K koniy oOyuenuss B 11 kJjiacce npeaMeTHbIE pPe3yiabTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApPTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATENBHOCTU JIFOACH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYeCcKoi KapTUHBI MUPA,

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJIEIICH:
TOYEYHBIN AJIEKTPUYECKUM 3apsifl, Iy CBETA, TOYECYHBIA UCTOUYHHUK CBETA, SIACpPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO Sipa MpH PEHICHUH (PU3NIECKUX
3a7ad4;

pacrno3HaBath (GU3UYECKHUE SBICHUS (MPOLIECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB JICKTPOJMHAMUKHU M KBAHTOBOU (DU3UKU: DJIEKTPUUECKAsI MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aMMOJICHCTBUE



MarHuTOB, OJJIEKTPOMAarHUTHAs WHIYKIUS, JACWCTBHE MArHUTHOTO TIONS Ha
NPOBOJHUK C TOKOM M JBIKYIIMICS 3apsijl, AJIEKTPOMArHUTHBIC KOJICOAHHS U
BOJIHBI, TPSIMOJIMHEIHOE pACIpPOCTpaHEHHE CBETa, OTPAKEHUE, IMPEIOMIICHUE,
untepdepenus, audpakuus W TONApU3AIMSA  CBETa, JHUCIEPCHS  CBETa,
doTornexrpuaeckuii 3GdexT (hoTtodddekT), cBeTOBOE NaBiieHrne, BOZHUKHOBCHHE
JUHEHYaToro CIeKTpa aTroMa BOJOPOAA, €CTECTBEHHAass M HCKYCCTBEHHas

pPaaAnOaAKTUBHOCTD,
OIIMCBIBATb H3YYUYCHHBLIC CBOMCTBA BCIICCTBA (3HGKTpI/I‘{eCKI/IC, MAarduMTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYHBIX cpez[) 151

AIICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ys (PU3HMYECKUE BEIUYUHBIL:
AIEKTPUYECKUN 3apsii, CUJIa TOKa, DJIEKTPUUECKOE HaIpsSHKEHUE, AIEKTPUYECKOE
CONPOTHURIJICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOJBIDKYIAs CHJIa, padoTa TOKa,
WHAYKIMAST MarHUTHOrO TMoJis, cujia Ammnepa, cuia JlopeHia, WHAYKTUBHOCTD
KaTyIIKH, SHEPTUsl 3JICKTPUYECKOr0 W MArHUTHOrO TMOJIEW, MEPUO] W YacToTa
KoJieOaHU B KoJieOaTEeIbHOM KOHTYpE, 3apsii W Cujla TOoKa B Mpolecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOsIHUE U
ONTUYECKAasl CUJIa JIMH3bI, MPU ONUCAHUM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W €IUHUIIBI, YKa3bIBaTh
dbopMyJibl, CBS3bIBAIONIME JAHHYIO (U3MYECKYIO BEIMYMHY C JPYTUMU
BEJINYHHAMM;

ONHUCHIBaTh H3YYCHHBIC KBAHTOBBIC SBJICHUS U MPOIIECCHI, HCMOJIb3Ys
bu3nYecKre BETUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M
4acTOTa CBETA, SHEPTHUs M UMIYJIbC (DOTOHA, MIEPHO/T MOJypacnasa, SHEPTUsl CBI3H
aTOMHBIX S7€p, IPH ONMHUCAHWHM TPABUIBHO TPAKTOBATh (DU3UUYCCKUH CMBICT
WCIIOJB3YEMBIX BEIMYWH, MX OO0O3HAUCHHMS M CIUHMIIBI, yKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIONINE JIAHHYH (U3UYCCKYIO BEIMYMHY C JAPYTHMH BEJIMYUHAMH,
BBIYUCIISIT 3HAUCHUE (DU3NUECKOUN BETUUNHBI,

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCHOIL3Ys (PU3NUECKUE
3aKOHBI M TPUHLMMBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapAILICIIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—J/IeHla, 3aKOH 3IEKTPOMArHUTHOU
MHIYKIWH, 3aKOH NPSIMOJIMHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAYKEHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa mia pororddexra,
3aKOH COXPAHEHUsI HHEPrUH, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs MAacCCOBOI0 4HCIa, MOCTYJatel bopa,
3aKOH PAJIMOAKTUBHOTO Pacmajia, Mpy 3TOM pPa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOEC BBIPAKEHHWE U YCIOBUS (TpaHHIIBI, 00JIACTH)
MIPUMEHUMOCTH;

ONpENIENATh HANPABIICHHE BEKTOPA UHIYKIIMM MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, cujIbl AMriepa u cuiibl JIopeHna;

CTPOUTh M OIKCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUN W
MPOLIECCOB C HCHOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHUI: TPU STOM



dbopmynupoBath TpobiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIONKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMNBIT H
(GbopMyIpPOBATH BHIBOIHI,

OCYIIECTBISTH MPSMbIE U KOCBEHHBIE U3MEPEHUsI PU3NYECKUX BEITUYUH, MPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh HW3BECTHHIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpSIMBIX M3MEPEHUH: MPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOJBI IO pe3yIbTaTaM UCCIIEeI0BaHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MpHU MPOBEICHUU HMCCIEIOBAaHUHN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOEKTHOM
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
o0opyIoBaHUS;

pemiath pacu€THblE 3aJayd C SBHO 3aJJaHHOM (DU3MYECKON MOJENbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33J1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOAUMbIE NJisi €€ PEIICHUs, TPOBOAUTh PAcUEThl M OLIEHUBATh PEaJIbHOCTb
MOJIyYEeHHOTO 3HAYeHHS (PU3HUECKON BEJIMYUHBI;

penaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYKICHUN C ONOPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue SBICHUS;

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPE/ICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIIMH, TOJTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIy4aeMyI0 HH(POPMaLHUIO;

OOBSCHATH TPHUHIMIIBI JEHCTBUS MAallWH, NPUOOPOB W TEXHHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBHS X 0€30MacHOrO MCMOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH,

PUBOIUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOILIECCOB OKPY’KAIOIIET0 MHpA, B PAa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYKAIOLIEH Cpee;

paboTaThb B TpyHIe C BBHIMNOJIHEHUEM pA3JIMYHBIX COLUAIBHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PalMOHAIBHO PpacHpelesITh OO0S3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mn P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHMUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O [TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
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HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
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padoThbI padoThI
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Paznea 1. JIEKTPOANHAMUKA
MarnuTtHOe noje. IIeKTPOMarHuTHAS bubnmnoreka HOK
1.1 11 1 3
WHIYKIUA https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHu4eCcKHe U JIEKTPOMAarHuTHbIE 9 1 bubnuorexa [HOK
' KoJIe0aHus https://m.edso0.ru/7f41c97c
MexaHn4eCcKHe U JIEKTPOMArHUTHbBIE bubmuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazueny 24

Pasea 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CTICIIHATBHOM TEOPUH bubnmnoreka [JOK
3.1 4 1
OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
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bu6nuoreka [JOK
4.2 Crpoenne atoma 4 https://m.edso00.ru/7f41c97¢c
bu6nuoreka [IOK
4.3 ATOMHOE 371pO S https://m.edso00.ru/7f41c97¢c
Uroro no pazneny 15

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7 Eggﬁ;;fg;gﬁ;;fﬂcg?c
Uroro no pazneny 7
Pa3gen 6. OBOBIIAIOILIEE IOBTOPEHUE

6.1 O6o061maroniee MOBTOpPEHUE 4 ]I?;I[Ssj?;//[;?:é(;grouﬁfﬂcg?c
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