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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1m0 ¢usnke 0a30BOTO ypOBHS Ha YpOBHE CpeaHEro oOImero
oOpa3oBaHHs pa3paboTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBaHMU K pe3ylbTaTaM
OCBOCHHSI OCHOBHOM 00Opa3oBaTenbHON MNporpamMmmbl, mpenacraBieHHbix B OI'OC
COO, a Takxke ¢ yu€roMm (enepanpHOi pabouelt TpoOrpamMMbl BOCIHTAHHS U
KOHIIENINY TpernojaBaHusi yuyeOHoro mpeamera «@Dusmka» B 00pa30BaTENbHBIX
OpraHu3aIuaX Poccuiickon denepanuu, peanu3yrommx OCHOBHEBIE
o0Opa3oBarenbHbIE MPOrPAMMBI.

Copepxanrie mporpamMmbl 10 (pU3MKE HaIpaBiIeHO Ha (HOpPMHpPOBAHHE
€CTECTBEHHO-HAYyYHON KapTuHbl Mupa oOywatomuxcs 10-11 xmaccoB npu
oOydeHnn ux ¢usnke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO
noaxoxaa. [Iporpamma mo ¢uszuke coorBercTByeT TpeboBanmsim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEIMETHBIM pe3yJibTaTaM
oOydeHHs, a TaKkKe YYUTHIBAET HEOOXOIUMOCTh peaTH3alnd MEXKIPEIMETHbBIX
CBA3eH (U3MKKM C €CTeCTBEHHO-HAYYHBIMH Y4eOHBIMH TpeaMmeTamu. B Heil
OMPENENSAIOTCS OCHOBHBIE LIENIM M3Y4YeHUsl (DU3UKH HA YPOBHE CPETHEr0o OOIIEro
o0Opa3oBaHUsl, TUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHHS Kypca (U3MKH: JTUYHOCTHEIE,
MeTanpeaMeTHbIe, IpeMEeTHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma o gu3uke BKIIOYALT:

e TUIAHMPYEMBIE Pe3yJIbTaThl OCBOCHHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B

TOM YHCJIE MPEAMETHBIC PE3YNIbTATHI MO TO1aM O0YUICHHS,;

e cojepkaHue yueOHoro npeameta « Dusnkay no rojaM 00yyeHusI.

®du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOJbI, BBICTyMasl B
KayecTBe Y4eOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBINA BKIIAJ B CUCTEMY
3HaHMUI 00 okpysxkaroniemM mupe. [IIKonpHbII Kypc GUBHKH — CHCTEMOOOPa3yOIIHiA
JUISL €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, IIOCKOJIbKY (DU3HUECKHUE 3aKOHbI
JeXKaT B OCHOBE IIPOIIECCOB U SIBJICHUHM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢busnyeckoil reorpaduet u acrpoHomuei. lcnonb3oBaHME U AKTUBHOE
npuMeHeHne (QU3MYEecKUX 3HAHWM  OmpedeNsieT XapakTep U pa3BUTHE
pa3HoOOpa3HBIX TEXHOJOTUN B cdepe SHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TOJYYCHHs] HOBBIX MAaTEpHUaliOB C 3aJaHHBIMH CBOMCTBAMH U APYTHUX.
N3ydyenne ¢u3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMUPOBAHHUE €CTECTBEHHO-
HAyYHOM KapTUHBI Mupa oOydaromuxcs, B (OpMHpOBaHHE YMEHHH MPUMEHSTDH
HAyYHBIA METOJI MIO3HAHUS HPU BBHIIIOJIHECHUH UMH YYEOHBIX M CCIIETOBAHUM.

B ocnoBy kypca ¢Gu3ukM IS YpOBHSI CpellHEro o0OIIero oOpa3zoBaHUs
TIOJIOKEH PSJl WACH, KOTOpPhlE MOXKHO paccMaTpuBaTh Kak MPHHIIUAIBI  €ro
MOCTPOEHUS.



Hoess yenocmunocmu. B COOTBETCTBUM C HEH Kypc SBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3/iesioB (GU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHOM (PU3UKH.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HeW Marepual Kypca (QuU3UKu
00BemMHEH BOKPYTr (u3MUecKux Teopuid. Bemymmm B Kypce sBisieTcs
(dbopMHUpOBaHNUE TPEJCTABIECHUN O CTPYKTYPHBIX YPOBHAX MaT€pUHU, BEIIECTBE W
oJIe.

Hoes eymanumapuzayuu. EE€ peanuzanusi mpejnosaraetT HCHOJIb30BaHHUE
T'YMaHUTAPHOTO MOTEeHIMaNna (PU3NYECKOH HAYKH, OCMBICIEHUE CBSI3U Pa3BUTHS
¢u3MKM ¢ pa3BUTHEM OOILIECTBA, a TaKXKE C MHUPOBO33PEHUYECKUMU,
HPABCTBEHHBIMHU M 3KOJIOTUIECKUMH MPOOIEMaMH.

Hoess npuxnaomnoii  nanpasiennocmu. Kypc dusuku npeanonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKCHHM
W3YYCHHBIX TEOPUM U 3aKOHOB.

Hoess skonocuzayuu peamuszyeTcss IOCPEICTBOM BBEIEHUS AJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX SKOJOTUYECKUM TMpobOiieMaM COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJOTHH, a TakkKe OOCYXKICHUS
po0JIEM PALIMOHATIBHOTO IPUPOAOIOIb30BAHUS U SKOJIOTUYECKON O€30IaCHOCTH.

CTep)KHEBBIMU JJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEIHEr0 OOIIETo
oOpa3oBaHus SABIAIOTCS (pusmyeckue Teopuu (HopmMupoBaHUE TPENCTABICHUNA O
CTPYKType MOCTpOeHusl (PU3NUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHIIUIIOB B COBPEMEHHBIX TPEJCTAaBICHHUSIX O TMPHUPOJE, TpaHHUIaX
NPUMEHUMOCTH TEOPHiA, JJI1 ONHWCAHHUS ©CTECTBEHHO-HAYYHBIX SIBICHUH |
MTPOIIECCOB).

CucteMHO-IeATENBHOCTHBIA TOIX0 B Kypce (U3MKH peanu3yercs Mpeke
BCEro 3a CUET OpraHU3alyU 3KCIEPUMEHTAIBHOU ACSATEIBHOCTH O0YUYarOIIMXCA.
Jlnst  6a30BOTO  ypOBHS Kypca (UMK — D3TO UCIIOJIB30BAHWE CHUCTEMBI
(GpOHTANIBHBIX KPATKOBPEMEHHBIX JKCIEPHUMEHTOB U J1a0OpaTOPHBIX padoT,
KOTOpbIE B Iporpamme 1no (pusuke oObeAMHEHBbI B OOIIMNA CIHUCOK YYEHHYECKUX
MpakTUYecKuX paboT. BolmeneHue B yka3aHHOM IepedHe J1abopaTOPHBIX padoT,
MPOBOJIMMBIX JUISI KOHTPOJIE M OIEHKH, OCYIIECTBISETCS YYaCTHUKAMHU
0o0pa3oBaTeNbHOIO Mpollecca HUCXOAsl U3 OCOOCHHOCTEW IUIAHUPOBAHUS W
ocHaleHus kabuHera ¢u3uku. Ilpu »9>ToM obecrieunBaeTCs OBJIAJICHUE
0oOy4arolMMHUCS YMEHUSMU TPOBOAUTH KOCBEHHBIE W3MEpPEHUs, HMCCIEAOBAHUS
3aBUCUMOCTEH (PU3MYECKUX BEJIWYMH U TOCTAHOBKY OIBITOB IO IPOBEPKE
MPEIJIOKEHHBIX TUTIOTE3.

bonpioe BHUMaHWE YAENAETCS PEIICHUI0 PacUYETHBIX W KauyeCTBEHHBIX
3amay. [lpu 3TOM JUIst pacyE€THBIX 3aj7]a4 MPUOPUTETOM SIBJSIOTCSA 3a/ladyd C SBHO
3aJJaHHON (PU3UYECKON MOEIbIO, TO3BOJISIOINE MPUMEHSTh N3YYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleiia Kypca, TaK U MHTETpUPYsA 3HAHUS U3
pa3HbIX pa3nesnioB. J[s KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aaHus Ha
oOBbsACHEHHE TpOoTeKaHUs (U3MUECKUX SBICHUM W TIPOIECCOB B OKpYyXkaroien
XKU3HU, TpeOyromue BbIOOpa (U3MYECKON MOAETH Ui CUTYyalldd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu DPIOC COO « MarepuasbHO-
TEXHUYECKOMY O0O0€CleueHn0 y4eOHOro mporiecca 0a30BbIi YPOBEHb Kypca
(U3MKU HA YPOBHE CPEeIHEr0 00IIero 00pa3oBaHuUs IOKEH U3YUaThCsl B YCIOBUSIX
MpeAMETHOr0 KaOuHeTa ()U3MKU WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOMHETa
MIPEMETOB E€CTECTBEHHO-HAYYHOTO LUKia. B kabuHere (hU3MKU [TOJKHO OBITH
HEO00X0JIUMOE J1abopaTopHOE OOOpPYAOBAHUE JJisl BBINOJHECHUS YKAa3aHHBIX B
nporpaMMe Mo (u3MKe YYeHHUECKUX MPAKTHUECKUX paboT U JEMOHCTPALIMOHHOE
obopymoBaHUE.

JleMOHCTpalMOHHOE  000pyJoBaHHEe (QOPMHUPYETCSI B  COOTBETCTBUU C
INPUHIMIIOM MHUHHUMAJIbHOM  JOCTATOYHOCTH U  OOECIEeYUBAET MOCTAaHOBKY
MEPEUNCIICHHBIX B TMporpamMMme MO0 (HU3MKE KIIOUEBBIX JIEMOHCTPALMM IS
UCCJICIOBAHUS  M3yYaeMbIX  SBJICHUM W  TPOIECCOB, OSMIHUPUYECKUX M
(byHIaMEHTaNbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHI.

JlaGopatopHoe oOoOpymOBaHME [JIs1 YUYEHWYECKHMX MPAKTHYECKHX padboT
¢dopMupyeTrcss B BUAEC TEMAaTHUYECKUX KOMIUIEKTOB M OOECIEUMBAETCA B pacyéTe
OJIHOTO KOMIUJIEKTa Ha JBYX OOydarommxcs. TeMaTH4ecKHMe KOMILJIEKThI
7abopaTopHOTO O00OPYJAOBAHMS JIOMKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM
WCTIOJIb30BaHWN AHAJIOTOBBIX M IU(POBBIX NMPHUOOPOB, & TaKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJI€ LU(POBBIX JaOOPATOPHIl.

OCHOBHBIMU TENIAMH U3Y4YeHHS (PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

e (dopmupoBaHME WHTEpPECa M CTPEMIICHUS OO0YyYalOUMXcsi K HAyYHOMY
M3YYCHUIO TPUPOJBI, PA3BUTHEC WX HWHTCIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

e pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE MO3HAHUS U (HOPMHUPOBAHUE
MCCIIE0BATENILCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (QopMupoBaHHME HAyYHOTO MHPOBO33PEHUS KaK pe3yJbTaTa H3yUYCHHUs
OCHOB CTPOCHHS MaTepuu 1 PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

e (QopMupoBaHuEe YMEHHI OOBSICHATH SBJICHUS C HCIOJIB30BAHHEM
¢u3MUecKrX 3HAaHUHN U HayYHBIX JOKAa3aTeNbCTB;

e (dopmupoBaHHE TMPEACTABICHUN O POJIM (PUUMKU Ui Pa3BUTUS APYTUX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHHe ITUX IeNe 00ecreunBaeTCsl pelieHrneM CIIeIyIoNINX 3a1ad B

poIiecce 3yueHus Kypca (U3MKu Ha YPOBHE CPEJHETO 00IIero oopa3oBaHus:



e TpHOOpeTeHWe  CHCTeMbl  3HaHMK 00  0o0muxX  (U3HIECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKJTIOYAsI MEXaHUKY,
MOJICKYJIpHYIO  (DHM3WKY, JJICKTPOAWHAMHKY, KBAaHTOBYIO (H3UKYy W
AJIEMEHTHI acTPO(PU3UKY;

e (QopMupoBaHWE YMCHHH TNPUMCHATh TEOPCTHUCCKUEC 3HAHUS  JIA
OOBbsICHEHUS (PHU3UYECKUX SABJICHUA B TPHUPOJEC U JUIS TPHHITHS
MPAKTUYECKUX PELICHUM B ITIOBCEIHEBHOM KU3HMU;

e OCBOGHHE CIOCOOOB PEIICHUS PA3IUYHBIX 3a/lad C SIBHO 3aJaHHOU
(GU3UYECKON MOJENbI0, 3a7ad, MOAPa3yMEBAIINX CAMOCTOSTEIBHOE
co3nanue GU3NIECKON MOJIEIH, aICKBATHOW YCIOBHUSAM 3a]1a4H;

e TIIOHMMaHHE (PU3NYECKUX OCHOB M TPUHIIUIOB JCHCTBUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTUYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAOIIYIO
cpeny;

e OBJIQJICHUE METOJAMU CaMOCTOSTEJIbHOTO TUIAHHUPOBAHUS W IIPOBEICHUS
(UBUYECKUX SKCIEPHUMEHTOB, aHalM3a W WHTEpHpeTanuu HH(pOopMaIuu,
OTIpeIeNICHUs JOCTOBEPHOCTH MOTyYEHHOTO Pe3yiibTara;

e CO3JaHWE YCJIOBUU U Pa3BUTUS YMEHHUH MPOCKTHO-MCCIIEIOBATENHCKOM,
TBOPYECKOU ESATENBHOCTH.

Ha wu3ydenme ¢usuku (6a30BBIi YypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus otBoautcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEZEMIO), B
11 knacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennmaraembrii B mporpamMMe 10 (M3HMKE IEepeueHb J1a0OpaTOPHBIX W
MPAKTUYECKUX Pa0OT SIBISETCS PEKOMEHJOBAHHBIM, YUYUTENh JIE€NAaeT BBHIOOD
MPOBEJIeHUsT J1a00paTOPHBIX pPabOT M OMBITOB € YYETOM HWHAMBUIYATBHBIX
0COOEHHOCTEHN 00yUaroIIMXCA.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Pazgen 1. ®u3uka U MeTOAbI HAYYHOTO MIO3HAHUS

®uszuka — Hayka o mpupoae. HaydHble METOABI MO3HAHUS OKPYKAKOIIETO
mupa. Ponb 3kcnepuMeHTa U TEOpUM B MPOLECCE TNO3HAHWS MOPUPOJIBIL.
OKCHEepUMEHT B (PUBHKE.

MopenupoBanue (PU3MYECKUX SBJICHUH M TPOIeCCOB. HayuHble THIOTE3HI.
du3nyecKkre 3aKOHBI U TCOPUHU. ['paHUIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
IIpuHIMT COOTBETCTBUSI.

Pons u mecto usuku B HOPMUPOBAHMHM COBPEMEHHOW HAyYHOM KapTUHBI
MHpa, B IPAKTUYECKOU JIESITETLHOCTH JTIOICH.

Jlemoncmpayuu

AHanoroBble ¥ UHUQPPOBBIE WU3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHBIC
JIATYHUKH.

Pa3znes 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe nBmkeHUE. OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JIBHXKCHUS.
Cucrema otcuéra. Tpaekropusi.

[Tepemerienue, CKOpoCTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOPEHHE MATEpUAIbHOM TOYKH, MX NPOEKIUH HA OCH CHUCTEMbl KOOPAUHAT.
CioxxeHue nepemMenieHnil u CII0AKEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOJMHENHOe [BIkeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUs, MYTHU ¢ TEpPEMEIICHUs
MaTepUAIbHON TOYKHU OT BPEMEHHU.

CBoOosiHOE TIajieHHne. Y CKOPEHHE CBOOOHOTO TaJCHUS.

KpuBonuneitnoe  agBuxkeHue. JIBKEHHE  MaTEpHAJIBHOM  TOYKH IO
OKPY’KHOCTH C TTIOCTOSTHHOM 10 MOJIYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHEWHAS
ckopocTh. [lepuon u yactora obpaienus. LleHTpocTpeMUuTensHOe YCKOPEHHE.

TexHnuueckue yCTpPOHWCTBA UM MPAKTUYECKOE MPUMEHEHHE: CIUJIOMETP,
JBY>KCHUE CHAPSJIOB, IICTTHBIC U pEMEHHBIC TEPEIayn.

Jlemoncmpayuu

Mopenb cuctemsbl OTCYETA, WLIIOCTPAlMsd KUHEMATUYECKUX XapaKTEPUCTHUK
JIBHOKCHUSL.

[IpeoOpaszoBanue NBUKEHUM C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenuie Ten B BO3/IyXe U B Pa3pe’KEHHOM MPOCTPAHCTBE.

HaOmronenue nBukeHus Ttena, OPOIIEHHOTO IOJI YIVIOM K TOPU30HTY U
TOPU30HTATBHO.



N3mepenne yckopeHus cBOOOIHOTO MaeHUS.

Hanpasnenue ckopocTu Ipu ABWKEHUH MO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, rabopamopHvie pabomsi

N3ydenne HEPAaBHOMEPHOI'O IBHIKECHHS C LIENBIO ONPENEIICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanue COOTHOLICHHUS MEXKIY NyTSAMH, NPOWJECHHBIMH TEJIOM 3a
MOCJEAOBATENbHBIE PABHBIE MPOMEKYTKM BPEMEHH IIPU PaABHOYCKOPEHHOM
JIBUKECHUU C HAYAJIbHON CKOPOCTHIO, PABHOW HYJIIO.

N3ydenue ABMKEHHS IIAPHUKA B BA3KOW KUIKOCTH.

N3yuenue aBuxeHuUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocuTenpHOCcTM  ['amunes. IlepBelii  3axkoH  HbroroHa.
NHepunaibHbie CUCTEMBI OTCUETA.

Macca tena. Cuina. [Tpunuun cynepnosunuu cui. Bropoit 3akon HeroToHa
JUIS MaTepualibHOM TOUKH. Tpernii 3akoH Hbr0TOHA 11711 MaTtepUalIbHBIX TOYEK.

3akoH BcemupHOro TtsaroteHusa. Cuna Tsbkectu. llepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buapl Tpenus (1mokos, cKoabxeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXKEHUS U cuila TpeHus nmokosi. Koo dunuent tpeHus.
Cuna conpoTUBIICHUS IPU IBUKEHUHN TeJla B )KUJAKOCTHU WJIU Ta3e.

[TocTtynarenbHOE U BpaliaTeIbHOE JIBUKEHHE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpamieHus. [lnewo cuibl. YcnoBus
paBHOBECHSI TBEPAOTO TeENA.

TexHuyeckre yCTpPOMCTBa M MPAKTUYECKOE MNPUMEHEHHE: MOAIINITHUKH,
JIBU)KEHUE NUCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiIeHME HHEPIUH.

CpaBHeHUE Macc B3aUMOJEHCTBYIOIIUX TEIL.

Bropoiu 3akon HerotoHa.

N3mepenue cui.

CiioxeHune cuiL.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT A€(POpMAIIUN.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MTOABEME U TTaICHUU.

CpaBHeHHE CHII TPEHUS MOKOS, KAYEHHS U CKOJIbKEHHUS.

YcnoBus paBHOBECHS TBEPIOro Teia. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, rabopamopHuvie pabomsi

N3yuenue aBuxeHus Opycka Mo HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3ZHUKAKOIIMX B IPYKUHE U
pPE3UMHOBOM 00pasiie, OT UX aehopmaiuu.

HccnegoBanne yciaoBUM paBHOBECUS TBEPAOIO Teja, HMEIOMIETO0 OCh
BpAILICHUA.

Tema 3. 3axonvl coxpaneHus 6 mexanuxe

Nmnynsc marepuanbHOM TOYKM (TeNa), CHUCTEMbl MaTePHUAIbHBIX TOYEK.
NMnynbc cuiibl M1 U3MEHEHHWE HUMITYJbCa Tela. 3aKOH COXPAaHEHHS] UMITYJbCa.
PeakTuBHOE IBMKEHUE.

Pabota cuiabl. MOMIHOCTE CHJIBL.

Kunernueckass sHeprus marepuaibHON Toukd. Teopema 00 HM3MEHEHUHU
KUHETUYECKOUN SHEPTUHU.

[TorenumansHas DHEPIUs. [ToreHuunanbHas DHEprus YIPYTO
neopMUpOBaHHONW  NpYXWHBL.  [loTeHIManbHass JHEPrusi Tena  BOJIW3H
ITOBEPXHOCTU 3EMIIU.

[loTeHUIMaNbHBIE U HENOTEHLUHAJbHBIE  CHJIBIL. Csi3p  paboOTHI
HETIOTEHUUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW JHEPIUU CHUCTEMBI TeEIL.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yecknue yCcTpOMCTBA M NPAKTHUYECKOE NMPHUMEHEHHUE: BOJOMET, KOIIED,
MPYKVHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaxkTuBHOE IBIIKEHUE.

[lepexo mOTeHIMATILHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuu sxcnepumenm, rabopamophvie pabomsoi

N3ydenue abCONIOTHO HEYHNPYroro yjapa C HMOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAaHWUYECKOW SHEPTHUH
TeJIa Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO KI'yTa.

Paszpnes 3. MonekyaspHas pu3uka 1 TepMOAMHAMUKA

Tema 1. OcHogbl MONEKYNAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TTOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPHH U HUX OIBITHOE
obocHoBanue. bpoyHoBckoe nBumxenue. duddysus. Xapakrep IBUKEHUS U
B3aMMOJEICTBUA 4YacTHll BewiecTBa. MoJenu CTpoeHUs ra3oB, JKUIKOCTEH U
TBEPJBIX TEN U 00BSICHEHHE CBOMCTB BEIlleCTBA HA OCHOBE 3TUX Mojeneid. Macca u
pa3mepsnl Mosiekyn. KonmnuectBo Bemiectsa. [locTosiHHas ABoraipo.

TennoBoe paBHoBecue. Temneparypa u e€ uzMmepenue. lllkama temneparyp
Llenbcus.



Mopens  upeanbHOoro rasa. (OCHOBHOE YpaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOM TEeopuu uiecalbHOro raza. AOCOJIOTHas Temreparypa Kak mepa
CpedHEN KHWHETHYECKOM SHEPrMy TEIUJIOBOTO NBWXEHHsS dvacTul Traza. [llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne MeHnneneeBa—KitanenpoHa.
3akon JlanpTona. M3ompoiiecchl B U€AIbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mnpeacTaBiIeHHE M30MPOIIECCOB: H30TEPMA, H30X0pa,
n3o0bapa.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKAa3bIBAIOIIME JIUCKPETHOE CTPOECHHE BellecTBa, (oTorpaduu
MOJIEKYJI OpraHUYECKUX COETMHEHUI.

OmnbrTel 10 T dy3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JBUKEHHSL.

Mogens onbita lTepHa.

OnebITHI, JOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOIENCTBUSL.

Mopaenb, WUTIOCTpUpYIOUIas IPUPOAY JABJIEHUS ra3a Ha CTEHKH COCY/a.

OnpIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUS HACAIBHOIO rasa,
W30IPOLIECCHI.

Yuenuueckuu sxcnepumenm, r1abopamopHule pabomoi

Onpenenenre Macchl BO3yXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MEpPEHUU
00bEMa KOMHATBHI, IABJICHUS U TEMIEPATYPhl BO3/IyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEK]ly TapaMeTPaMH COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochogbl mepmoounamurku

TepMoauHaMuueckass cucremMa. BHYTpEeHHsIS SHEpPrus TEPMOAMHAMUYECKON
CUCTEMBI U cIoco0bI €€ n3MeHeHus. KoiuuecTBo TemioTel U paboTta. BHyTpeHHsis
DHEpPrusi  OJHOATOMHOTO  MJIEAJIBHOrO  raza. Buuel  Temonepenayu:
TEIUIOMPOBOAHOCTh, KOHBEKIUA, U3IIyUEHUE. Y AENbHAS TEIJIOEMKOCTh BEIIECTBA.
KonruecTBO TEMIIOTHI PH TETUIONEPEIaye.

[lonsitue 00 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHre mepBOro 3aKOHA TEPMOJMHAMHMKM K H3omporeccaMm. ['paduueckas
UHTEpIpeTanus paboTh rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTUMOCTh MpOIeccoB B IPUPOJIE.

TenmoBble  mamwmHbl.  [IpuHIMOBL  AEHCTBUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanusi >Hepruu B TEIIOBbIX MamuHax. Koadduiuent mnonesHoro
nencTBus TeruioBo MamuHbl. [{ukn KapHo m ero xosd@uiMeHT moJie3HOro
JNENCTBUS. DKOJIOTHYECKHE TPOOIEMBI TeTIIIOIHEPTeTUKH.



Texnuueckue ycTpoiicTBA M TPAKTUYECKOE NPUMEHEHHUE: JBUTATelb
BHYTPEHHETO CropaHusi, ObITOBOI XOIOIUILHUK, KOHTULILOHED.

Jlemoncmpayuu

H3meHeHre BHYTpPEHHEU HSHEPTrUU Tella MPU COBEPIICHHH pPaOOTHI: BBLIET
npoOKKM ©3 OYTBIIKMA TOJA JACWCTBHEM CXXATOTO BO3AyXa, HarpeBaHwe >(upa B
JaTyYHHOU TpyOKe myTEéM TpeHMsI (BUE0IEMOHCTPAIIH).

N3meHeHre BHyTpeHHEN HepTruu (TemMrepaTyphl) Tesa IpH Terionepeiaye.

OnpiT no aanabaTHOMY pACHIUPEHUI0 BO3AyXa (ONBIT C BO3AYIIHBIM
OTHHBOM).

Monenu napoBoil TypOUHBI, JBUTATENS] BHYyTPEHHETO CTOPAHUS, PEAKTUBHOT'O
JBUTATENS.

Yuenuueckuu sxcnepumenm, rabopamopHuvie pabomsoi

N3mepenne yaempHON TEIIOEMKOCTH.

Tema 3. Azpecammniwie cocmoanus eeujecmea. Pazoevie nepexoovl

[TapoobOpa3oBanue u KoHjaeHcaius. Mcnmapenue u kuneHue. AOCOJIIOTHAS U
OTHOCHUTEJIbHAS BIAXXHOCTh BO3Ayxa. HachblmeHHbIN map. YnaenpHas TEIIIOTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPHI KUIIEHUS OT JaBJICHUS.

Teépnoe teno. Kpucramiueckue n amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpucramibl. CoBpeMeHHble MaTepuaibl. [lnaBienue wu
KpUCTaJIM3anus. Y ieiabpHas Tensora miasieHus. Cyonumanus.

VYpaBHEHME TEIIOBOTO OaaHca.

TexHuueckue yCTpOWCTBA W TMPAKTHUECKOE NPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTMHU MOTYYEHUsI COBPEMEHHBIX MAaTEPHUAIIOB, B
TOM YKCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOT U U.

Jlemoncmpayuu

CBoiicTBa HaChILLIEHHBIX [1apPOB.

Kunenve npu noHM>KEHHOM JIaBJICHUH.

Crioco0Obl U3MEPEHUsI BIIAXKHOCTH.

HabGnronenue HarpeBanusi U MIIaBJIEHUS KPUCTAIIMYECKOTO BELIECTBA.

JleMOHCTpalus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabomoi

N3mepeHre OTHOCUTENIBHOW BJIaXKHOCTH BO3AyXa.

Paznen 4. DeKTpoAMHAMMKA
Tema 1. Inekmpocmamuka
OnexTpu3aus Ted. NeKTpUYecKUMd 3apsia. [[Ba Buaa 3IIEKTpUUECKUX
3apAnoB. [IpOBOJHUKM, TUANEKTPUKA W MOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
DIEKTPUYECKOTO 3apsia.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbIl 37IEKTpUYECKUNA 3aps.
Onektpuueckoe Tmone. Hampssk€HHOCTh  AIEKTpUUYECKOro mnojd.  [IpuHiun



CYNEPHO3ULHAN 3JIEKTPUUECKUX TOJEH. JIMHUM HanpsKEHHOCTU SIJIEKTPUYECKOTO
TTOJISI.

PaGora cun  osnekrpoctatmdeckoro  moss.  [lorennman.  PasHocTh
MOTCHIMAOB. [IpOBOOHUKKM W AUAIEKTPUKU B DIIEKTPOCTATUYECKOM  IIOJIE.
Jnsnextpuueckasl MpOHUIIAEMOCTb.

OnekTpoémMkocTh. KoHeHcaTop. DNeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsSKEHHOr0 KOHAEHCaTopa.

TexHuueckre yCTpPOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: DIJIEKTPOCKOTI,
ANEKTPOMETpP, DJIEKTPOCTATUYECKas 3allluTa, 3a3eMJIEHUE JIIEKTPOINpPUOOpPOB,
KOHJIEHCATOp, KONMPOBAILHBIM armapar, CTpyHHbIA IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLIMN AEUCTBUS DJIEKTPOMETPA.

B3anmoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE T0JIE€ 3aPSIKEHHBIX TEJ.

[IpoBOJHUKY B 3IEKTPOCTATUUECKOM TIOJIE.

DJIEKTpOCTATUUECKAS 3aILNATA.

JIVPIEKTPUKY B AJIEKTPOCTATHUECKOM TTOJIE.

3aBUCHMOCTh  3JIEKTPOEMKOCTH IUJIOCKOTO KOHJAEHcAaTopa OT IUIOHIaau
IUTACTHH, PACCTOSHUS MEXIY HUMU U JUAIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuu sxkcnepumenm, r1abopamopHule pabomoi

N3mMepenne 35eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHUSL CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuia Toka. [IoCTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 11l ydacTka LEIH.

DJIEKTPUYECKOE COIMPOTUBIICHUE. YIEIBbHOE COIPOTUBICHUE BEIIECTBA.
ITociienoBarenbHOE, MAapaLIENBbHOE, CMEIIAHHOE COCAUHEHUE ITPOBOJHHUKOB.

Pabora oanexrpuueckoro Toka. 3akoH JDxoyns—Jlenua. MougHoCTb
ANEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAsl CUJa U BHYTPEHHEE COMNPOTHUBIICHHWE WCTOYHUKA TOKA.
3akon Oma 111 oJIHOM (3aMKHYTOM) AsiekTpuueckoil rienu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTH  TBEPABIX  METAJUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAILIOB OT TeMIIepaTypbl. CBEpXITPOBOAUMOCTD.

DIIEKTpUUECKHUM TOK B Bakyyme. CBOMCTBA 3IIEKTPOHHBIX MTYYKOB.

[TomynpoBOIHUKH. CobGcTBeHHas u MpUMECHAs MIPOBOJINMOCTD
MoTyNnpoBOAHKUKOB. CBOMCTBA p—n-niepexoa. [1omynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B pacTBOpax MW  pacilaBaX  dAJIEKTPOJUTOB.
DNEeKTpOIUTHYECKAs TUCCOUUALNS. DIEKTPOIIH3.



OneKTpudecKnii TOK B razax. CaMOCTOATENbHBIM W HECAMOCTOSTEIbHBIN
pa3pan. Momuus. [Inazma.

TexHuyeckne yCTpPOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: aMIEepMETP,
BOJITMETP, pPEOCTaT, HCTOYHHKH TOKa, OAJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
ANEKTPOOCBETUTEIIHLHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JTUO]I,
TEPMUCTOPHI U (OTOPEZUCTOPHI, TOJTYITPOBOTHUKOBBIN JUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKA U HATPSIKECHUS.

3aBUCUMOCTh CONPOTUBJICHUS LUJIUHAPUYECKUX IMPOBOAHUKOB OT JJIMHBI,
ILJIOLIAY IIONIEPEYHOTO CEYEHUS U MaTepuaa.

CMenianHoe COeIMHEHNE POBOIHUKOB.

[IpsiMmoe wu3MepeHne >SIEeKTPOABWKYIIEH cuibl. KOpoTkoe 3amblkaHue
rajbBaHUYECKOI0 JIEMEHTA U OLCHKA BHYTPEHHETO CONPOTHUBJICHUS.

3aBUCUMOCTb COIIPOTUBJICHUS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOIIUTOB.

NckpoBoii pa3psa 1 MpOBOANMOCTE BO3AyXa.

OnHOCTOPOHHSS TPOBOAUMOCTD JUOJA.

Yyenuueckuui sxcnepumenm, 1abopamopHuvle pabomol

N3ydenune cMEManHOro COeIMHEHUS PE3UCTOPOB.

N3mepenne 3neKTpOoABMKYIIEH CUIIbI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

HaGnronenue anexktponusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6a30Boro ypoBHs B 10 kiacce OCylIECTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMHh MATEMaTHKH,
OMOJIOTUH, XUMUH, I'eorpa(ru U TEXHOJIOTHH.

Mescnpeomemusie nonsimus, CBSI3AHHBIE C W3YYEHHUEM METOJOB HAY4YHOT'O
MO3HAHUS: SIBJICHWE, HAy4YHBIA (aKT, TUMOTE3a, (pu3MUecKas BEJIWYMHA, 3aKOH,
Teopusi, HAOJIOIEHUE, IKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHue CHUCTEMbl ypaBHEHUHM, JUHEHHAs QYHKIHS,
napaboia, runepOosa, ux rpaduk U CBOWCTBA, TPUTOHOMETpUUYECKUE (YHKIIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIINHU HA OCH KOOPJIUHAT, CIIOKEHHUE BEKTOPOB.

buonoeus: mexanndeckoe IBUKEHUE B KUBOW mpupone, nuddys3usd, ocMoc,
TEIJIO00OMEH JKUBBIX OPTaHMU3MOB (BUIbI TEIUIONEpEaaun, TEIUIOBOE PaBHOBECHE),
3JIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BENIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJUTUYECKAs IOUCCOLMALINS,
raJbBaHUKA.

l'eocpagpus: BNaxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mnpeoOpa3oBaHUE IBUKCHHUN C HCIIOJIB30BAHUEM MEXAaHH3MOB,
y4€T TpEeHUsT B TEXHUKE, MOAIMIMIHUKYU, WCIOJIb30BAHHE 3aKOHA COXPaHEHMUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JpYrue), JABUTATENb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJIOJMJIBHHUK, KOHIUITMOHED, TEXHOJIOTUU
MOJIy4YeHUs] COBPEMEHHBIX MAaTepuajoB, B TOM YHCJIE€ HaHOMATEepHaJOB, W
HAaHOTEXHOJIOTUH, 3JEKTPOCTATUYECKas 3allluTa, 3a3€MJIEHHE 3JIEKTPONpPHOOpPOB,
KCEPOKC, CTPYUHBI IIPUHTED, AIEKTPOHArpPEBATEIIbHbBIC npuOopkI,
AJIEKTPOOCBETUTEIIbHBIE MPUOOPHI, IaJbBAHUKA.

11 KITACC

Paznen 4. diiekTpoaMHaMuKa

Tema 3. Maznummnoe noje. IneKmpoOMaZHUMHAA UHOYKUUSA

Iloctossnuble  MaruuThl.  B3auMmopgeiicTBMEe  IOCTOSHHBIX ~ MarHHUTOB.
MarautHoe moJje. BekTtop MarHuTHOM WHAYKUWHU. [IpUHIMIT Cynepno3umnuu
MarHUTHBIX MOJICH. JIMHMKM MarHUTHOM WMHAyKIMHU. KapTuHa TWHUI MarHUTHOMN
WHJTYKIIMU TIOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHOe TMOJIe MNPOBOJHWUKA C TOKOM. KapThHa NnWHUNA WHIYKIIUU
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO TMPOBOJHMKA M 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJAHUKA, KAaTYIIKHU ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBre mpoBOIHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAyJIb U HaIpaBJICHUE.

Cuna JlopeHnua, €€ MOy/Ib U HanpasieHue. JIBUKEHUE 3apsyKEHHOW YaCTULIbI
B OJTHOPOJIHOM MarHUTHOM mnoJie. Pabora cunel Jlopenua.

SIBiieHUE DNEKTPOMArHUTHOW WHIAYKUMU. [lOTOK BEKTOpa MArHUTHOMU
MHAYKUUU. OJIEKTPOJABWKYIIAs CUJIa WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMU
nHaykuuu Papanes.

BuxpeBoe »siekTpuueckoe IMoje. ODNEKTPOABUKYINAsS CHJIAa WHIYKIHH B
MIPOBOJIHUKE, IBUXKYIIEMCS MTOCTYIATEIbHO B OTHOPOJHOM MAarHUTHOM ITOJIE.

[IpaBuno Jlenma.

NHOyKTUBHOCTh. SIBI€HME CAaMOMHAYKLIMH. OJEKTPOIABHXKYILAS  CHIIA
CaMOMHIYKIIUY.

DHeprusi MAarHUTHOTO TMOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TMOJIE.

TexHuueckue yCTpOMCTBA W MPAKTHUYECKOE NPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, JJEKTPOMArHUTHI, HJIEKTPOJBUTATENb, YCKOPUTEIM DIEMEHTAPHBIX
YaCTHIl, UHYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKIIOHEHUE FIEKTPOHHOTO MTy4YKa MATHUTHBIM TOJIEM.

JIuHMM UHIYKIIUA MarHUTHOTO TIOJISL.

B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cunbl JIopeH11a Ha HOHBI JJIEKTPOJIUTA.

SIBiIeHUE PITEKTPOMArHUTHON WHTYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTb DJIEKTPOABMIKYIIEN CUJIbl MHAYKIIMM OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MTOTOKA.

SIBiieHME CAaMOMHIYKIUH.

Yuenuueckuui sxcnepumenm, rabopamopHvie pabomsoi

N3ydyeHne MarHuTHOTO IOJIs KaTYIIKU ¢ TOKOM.

HccnenoBanue AeMCTBHS TOCTOSIHHOIO MArHUTA Ha PAMKY C TOKOM.

HccnenoBanue SBICHAS JIIEKTPOMAarHUTHON MHIYKIIHH.

Pa3nen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazHUmMHbsle KOJ1€0aHUA

KoneOarenbHast  cuctema. CBOOOJHBIE  MEXaHHYECKHE  KoyeOaHUs.
["apmonnueckue konebanus. Ilepmon, yactora, ammuutyga U ¢asza KoneOaHUi.
IIpyxvHHBIN MaATHUK. MaTeMaTUYEeCKUN MaATHUK. YpaBHEHUE TApPMOHUYECKUX
konebanuil. [IpeBpanieHue s3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbupiii koHTYp. CBOOOJHBIE DJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCealbHOM KOJIeOaTeTbHOM KOHType. AHAIOTUA MEXAY MEXaHUYECKUMHU W
AJIEKTPOMAarHUTHbIMM KosebaHusimu. Popmyna TomcoHa. 3akoH COXpaHEHHS
SHEPrUM B UJI€ATTLHOM K0J1€0aTEIbHOM KOHTYPE.

[IpeacraBienue o 3aTyxarolux KoieOaHusX. BolHYyK/I€HHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHbIE 3JIEKTPOMAarHUTHbIE KOJICOAHUSI.

Ilepemennbit  TOK. CHHYCOMIAIBHBIA IIEPEMEHHBIM TOK. MOIIHOCTB
MIEPEMEHHOTO TOKAa. AMIUIUTYIHOE€ M JCHCTBYIOLIEE 3HAYEHUE CHJIBI TOKa H
HaIIPSKECHUSL.

Tpancpopmarop. [IponsBoacTBo, nepenada u noTpedICHUE AIEKTPUUECKON
SHEPruu. DKOJOTUYECKUE PHUCKH MPU MPOU3BOACTBE 3JIEKTposHepruu. KympTypa
WCIIOJIb30BaHUs DJIEKTPOIHEPTUU B IOBCEAHEBHON KU3HU.

TexHu4yeckrue yCTpOWCTBA M TPAKTUYECKOE NPHUMEHEHHE: JIIEKTPUYECKUN
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUU DJIEKTPOIepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoeOaTENbHONH CHCTEMbI (MPY>KUHHBIA WM
MaTeMaTUYECKUI MasiTHUK).



Habmronenue 3aryxaromux KojieOaHHiA.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHMIM.

Habmronenue pezonanca.

CBoOOaHBIC PICKTPOMATHUTHBIE KOJICOAHMS.

OcummorpamMmsel (3aBUCUMOCTH CHJIBI TOKA U HAMPSIKEHHUSI OT BPEMEHH ) ISt
AIEKTPOMATHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mocnenoBaTEIbHOM COEMHEHUM PE3UCTOpa, KaTYIIKU
WHJIYKTUBHOCTU W KOHJICHCATOPA.

Mopens TUHUYM 3JEKTpoIepeadn.

Yuenuueckuit sxcnepumenm, nabopamophvie pabomoi

HccnegoBaHue 3aBUCUMOCTH NEPHOJIa MAJIBIX KOJIEOaHUW Irpy3a Ha HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

UccrienoBanne mNEepeMEHHOr0 TOKa B LENM U3 I[OCIEI0BATEIIBHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHble 60IHbl

Mexannueckue BOJIHBI, YCIOBHSL pacnpoctpadHeHus. I[lepuon. CkopocTb
pacnpocTpaHeHusi W JJIMHAa BOJHBL. [lomepeuHble W MOPOJOJIBHBIE BOJIHBL.
HuTepdepennus u nudpakiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3IIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexrpomarautHoi BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakKeHHUE, MPEJIOMJICHHUE, TOspu3anus, Judpakius,
unrepdepenisa. CKOpoCTh ANEKTPOMArHUTHBIX BOJH.

[IIkana >J€KTPOMarHUTHBIX BOJH. [IprMeHEHUE 3IIEeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIIBI paANOCBA3U U TENEBUACHU. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl.

TexHuyeckne yCTpPOMCTBa M MPAKTUYECKOE MNPUMEHECHHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBAs JUArHOCTHMKA B TEXHHMKE M MEIULIMHE, pajap,
pamuonpuEMHHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-mneup.

Jlemoncmpayuu

O6pazoBaHue U pacpoCTpaHEHUE MTONEPEYHBIX U MPOAOJIbHBIX BOJIH.

Komne0:mromeecst TeJ10 Kak HCTOYHUK 3BYKa.

HaGmronenue otpaxeHus U MpeIoMIICHUS MEXaHUIECKUX BOJIH.

Hab6mronenue nuatepdepeHnmu u qudpakiuyd MEXaHHUYEeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOmronenue cBs3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KOJeOaHU.



HccnenoBanne  CBOWCTB ~ DIIEKTPOMArHUTHBIX  BOJIH: OTpaKECHHUE,
pesioMJIeHUE, MOospu3anust, Tudpakims, UHTepdepeHIns.

Tema 3. Onmuka

['eomerpruueckass ontuka. [IpsMonuHEHOE pacnOpOCTpaHEHUE CBETA B
oaHopoaHow cpeae. JIyd ceera. ToueuHbId HCTOYHUK CBETA.

OTtpaxkenne cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHune nM3oOpakeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBeTa. 3aKOHBI IPETOMIICHUS CBeTa. AOCOJIFOTHBIN TTOKa3aTelb
npenomiieus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpeaenbHblii yroa MOJHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CnoxHbli cocTtaB Oesioro csera. L{ger.

CoOuparomiie 1 paccewBarolive JUH3bl. ToHKas jauH3a. DOKYyCHOE
pPacCTOSIHUE W ONTHYECKas Cuiia TOHKOW JuH3bL. [locTpoeHne n300pakeHUd B
COOMpAIOIINX U PACCEMBAIOIIMX JHH3aX. DOpMysa TOHKOM JMH3BL. Y BEIMYEHUE,
JIaBaeMoE€ JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONITHKHU.

BomnoBass ontuka. Wurepdepennus cera. KorepeHTHbIE WCTOYHUKHU.
YcnoBus HaOMIOMCHUS MAaKCUMYMOB M MHHMMYMOB B HHTEp(EpEHIIMOHHOM
KapTHUHE OT JIBYX CHH(}a3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpakuus cBera. JudpakinvoHHas pemérka. YcloBUe HaOIOIEeHUS
[VIABHBIX ~MAaKCUMyMOB TMpW TMaJICHUM MOHOXpPOMAaTUYECKOTO CBeTa Ha
TA(PPAKIIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckne yCTpOWCTBAa M MNPAKTUYECKOE MPUMEHEHUE: OYKH, JIyma,
doToamnmapar, TPOCKIIMOHHBIA aIapaT, MHUKPOCKOI, TEIECKON, BOJIOKOHHAS
ONTHKA, TU(PPaKIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACIPOCTPAHEHUE, OTPAXKEHUE U IPEIOMIICHUE CBETA.
OnTuyeckue npudopsI.

[TonHoe BHyTpeHHEE OTpaxkeHne. Moenb CBETOBOIA.

HccnenoBanue cBOMCTB N300paskeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmonenue nunrepdepeHInu cBera.

HaGmronenue nudpakiuu cera.

HaGmnronenue nucnepcun cBeTa.

[Tomy4yenue criekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonydyenue cnekTpa ¢ MOMOUIBIO TU(PAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiuu cBeTa.

Yuenuueckuu sxcnepumenm, 1abopamopHole pabomol



N3mepenne nokaszartesis mpeaoMICHNs CTEKIIa.
HccnenoBanue cBOMCTB N300pakeHUM B JIMH3AX.
Habmronenue aucrniepcuu cBeTa.

Paznen 6. OcHOBBI clIelIUAJIbHON TEOPUHM OTHOCUTEIBHOCTH
I'panuipl NPUMEHUMOCTHM  KJIACCHYECKOM  MexaHukdh.  IlocTynartsl
CIeUAIBHOM TEOPUU OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTh MOJYJSI CKOPOCTH
CBETa B BaKyyMe, PUHITUIT OTHOCUTEILHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHU U COKpAILEHUE
JUTUHBL.
DHEprust U UMITYJIbC PEIISITABUCTCKON YaCTHUIIBI.

CBsi3b MacChl C SHEPrUel U UMITYJIbCOM PEJISITABUCTCKON YaCTULbI. DHEPIUs
ITOKOSI.

Paznen 7. KBanroBas puzuka

Tema 1. Inemenmul K6AHMOBOI ONMUKU

®otonbl. Dopmyina Ilnanka cBsi3u 3HEprun GOTOHA C €r0 HACTOTOU. DHEPrus
U UMITYJIbC (POTOHA.

OtkpsiTue u ucciaenoBanue porodddexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dotorpdekra. YpaBuenne DitHmTeriHa mis porodddexra. «KpacHas rpanuma
doTtorpdexra.

JaBnenue ceera. OnwiThl I1. H. JIebenena.

XUMHUECKOE IECTBUE CBETA.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHE: (DOTODIEMEHT,
dboTonaTuuK, COMHEYHas: OaTapesi, CBETOUOI.

Jlemoncmpayuu

®oT03(QdEeKT HA YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO GpoTorddekTa.

Cseroauo.

Conneunast Garapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pe3zepdopna mo paccesHuio o -4acTHL.
[Inanerapuas Moxens aroma. I[loctynatel bopa. M3mydeHue W morionieHue
($bOTOHOB TIpH TeEepexoJe aToMa C OJHOTO YPOBHsS SHEPrHUM Ha Apyroil. Bumis
cnekTpoB. CHeKTp ypOBHEW 3HEPIUHU aTOMa BOJOPOAA.

BonnoBeie cBoiicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynsspHo-BoaHOBOM
Ty aJli3M.

CrioHTaHHOE M BBIHYXKJEHHOE U3Ty4YCHUE.

TexHuUecKkue YCTPOWCTBA M TPAKTUYECKOE NPHMEHEHUE: CIEKTPalTbHBIN
aHanu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu
Monens onbiTa Pesepdopa.
Ornpenenenne JIMHBI BOJHBI J1a3epa.
Habmonenue nuHedvaThX CIEKTPOB U3ITyUICHHUS.
Jlazep.
Yuenuueckuu skcnepumenm, rabopamopHule pabomoi
Hab6nronenue nuueituaToro cnekrpa.
Tema 3. Amomnoe sa0po
DKCHEPUMEHTHI, IOKa3bIBAIOIIUE CIIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paauoaktuBHOcTH.  OmnbiThl  Pesdeppopaa 1o onpeleneHuro  cocTaBa
pannoakTuBHOTO wu3MydeHus. CBoiicTBa anb(da-, OeTa-, TramMMa-U3IIy4YCHUS.
BimsiHue pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpOTOHA W HeWTpoHa. HykiionHas mopenb simpa ['eiizenOepra—
NBanenko. 3apsna sapa. MaccoBoe uucio siapa. M30Torbl.
Anbda-pacnaa. ODJEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
M3JIy4YeHne. 3aKOH paJOaKTUBHOIO pacIaa.
DHeprus CBA3U HYKJIOHOB B sjipe. Snepubie cuibl. JledekT maccsl sapa.
Snepnsble peakuuu. [lenenne u cuHTeE3 An€p.
Snepueiii peaktop. Tepmosimepubiii cuHTe3. IIpoOGiaemMbl M MEPCIICKTHBBI
AJIEPHOM DHEPTETUKU. DKOJIOTHUECKUE ACTIEKTHI SIIEPHON SHEPTETUKH.
OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.
MeToabl HaOJIIOACHHS U PETUCTPALIMM dJIEMEHTAPHBIX YaCTHII.
dyHaaMeHTalIbHbIC B3aUMOJICUCTBUA. EMUHCTBO u3nUecKoi KapTUHBI MUPA.
TexHU4eCcKue yCTpOMCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JO3UMETP, KaMmepa
Bunscona, siiepHbIil peakTop, aToMHas 6oM0a.
Jlemoncmpayuu
CuéTynK HOHU3HUPYIOLIUX YaCTHULL.
Yuenuueckuui sxcnepumenm, rabopamopHwvie pabomsi
HccnenoBanue TpekoB yacTull (110 roToBbIM (pororpadusim).

Paspen 8. DiieMeHTBI aCTPOHOMHUM U ACTPOPUUKH

Otansl pa3BuTUA acTpoHOMUU. [IpHKIagHOE 1 MUPOBO33PEHYECKOE 3HAYEHUE
aCTPOHOMUHU.

Bun 3Bé3mnoro nHeba. Co3Be3nus, spKue 3BE3MbI, IJIAHETHI, UX BUANMOE
JBUKCHHUE.

Conneunas cuctema.

Connne. ConHeunass akTuBHOCTh. HMcrounwk osHeprunm ConHna U 3BE3.
3BE37bI, UX OCHOBHBIE XapaKTepUCTUKU. Jlnarpamma «CHEKTpajbHBIM Kjacc —
CBETUMOCTbY». 3BE3/bI TJABHOM MOCIEIOBATEIBHOCTH. 3aBUCUMOCTb «Macca —
CBETUMOCTb» JI 3BE3] IJIABHOM INOCIEN0BAaTENbHOCTH. BHYTpeHHee cTpoeHue



3BE31. COBpEMEHHBIE TPENICTABICHUS O MPOUCXOXKIAECHUH U 3Boionun ConHua u
3BE31. OTanbl >KU3HU 3BE3.

Muieunsiii Ilyte — Hama ['amaktuka. Ilonoxkenume u nmxenwe CoJiHIIA B
I'anaktuke. Tunel ranaktuk. PaguoranakTuky v KBa3apel. UEpHBIE IBIPHI B AIpax
rajJaKTHK.

Bcenennas. Pacumpenne Beenennoii. 3akon Xa00ma. PazOeranue rajgakTuk.
Teopus bonpiioro B3psiBa. PENMKTOBOE M3ITyUeHHE.

Macmrabnas ctpykrypa BeenenHoii. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabarooenus

HaOmronenuss HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHUHN ISl OTIPEICIICHUS TTOJI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11si CEBEPHOTO MOIYLIAPUS U SIPKUE 3BE3IBI.

Ha6monenus B Teneckon JlyHsl, mianer, Minegnoro I[ytu.

Oo6o01maronee mMoBTOpeHne

Pons ¢u3nku M acTpoHOMHUHM B HKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIMAJIBHON M 3TUYECKOH cepax NesaTeIbHOCTH YeJI0BEKa, poJib U MECTO (PU3UKU
¥ aCTPOHOMHH B COBPEMEHHOI HayYHOU KapTUHE MUPA, POJib GU3NUECKON TCOPHUH
B (QOPMUPOBAHMM TPEACTABICHUHA O (QUINISCKOM KapTHHE MHUPA, MECTO
(bu3MYecKON KapTUHBI MUpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTAaBICHUN O MPUPO/IE.

MexknpeaMeTHbIe CBSA3H

N3yuenune kypca pusuku 6a3oBoro yporHs B 11 Kiacce oCymiecTBIseTCS ¢
YYETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHUKH,
OMOJOTUH, XUMUH, Feorpa(uu U TEXHOJIOTHH.

Mesicnpeomemuble noHsimus, CBSI3AHHBIE C W3YUYCHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJIICHWE, HAy4YHBIA (aKT, TUMOTE3a, (u3MUecKas BEIWYMHA, 3aKOH,
Teopwsi, HAOJIOICHNE, IKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuxa: pelIeHUE CHUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUYECKUE
GbyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIWNA, NPU3HAKKA TOJ00USI TPEYTrOJbHUKOB,
oTpeieJICHHE TUIOIAIN TIIOCKUX (pUryp u oobEéMa Tel.

buonoeusa: »nexTpuueckue SBICHUS B KUBOW TNpUpoOjE, KojeOaTelIbHbIC
JIBUKCHHS B KUBOU IIPUPOJE, ONITUUECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHCTBUE
paauanyy Ha KUBbIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB Y MOJIEKYJI, KpUCTAJIIMYECKas CTPYKTypa TBEPABIX
T€A, MEXaHU3Mbl OOpa30BaHUSl KPUCTALIMYECKON PEIIETKH, CHEKTPaIbHBIMI
aHam3.



l'eocpagusa: MarHUTHBIE TIOJNIOCA 3€MJIM, 3aJ€XH MATrHUTHBIX DY,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICCHUH.

Texnonocus: JHHUM BIEKTPONEpeNad, TEHEpaTop TMEePEMEHHOTO TOKa,
ANEKTPOJBUraTENb, WHIAYKUMOHHAS I€4Yb, pajap, PaaHONPUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBU-neub, MPOEKIIMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
CoJIHeUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUA HIPOI'PAMMBLI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «®Pu3uka» Ha YpOBHE CpPEAHETO OOIIEro
oOpasoBanusi (0a30BbIN YPOBEHB) MOJDKHO OOCCHEUYUTH TOCTHIKCHHUE CIICTYFOIINX
JUYHOCTHBIX, METAMPEIMETHBIX U TIPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS Y4eOHOTO npeameTra «Du3ukay J0JKHbBI
OTpakaTh TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBATHCS
c(hOpPMHUPOBAHHOM BHYTPECHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOCKIACHUN, COOTBETCTBYIOIIUX
TPaIUIUOHHBIM IIEHHOCTSIM POCCHMCKOro OOIECTBa, PACUIUPEHUE >KU3HEHHOTO
OMbITA U OMbBITA JEATEIILHOCTH B IPOLECCE PEANM3alM OCHOBHBIX HAaIPaBJICHUM
BOCIIMTATEILHOMN AESTEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MOZUIIMK 00YyYaroOIerocs Kak akTHBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIIMOHHBIX  OOIICYETIOBEYCCKUX TyMAHUCTUYCCKUX U
JIEMOKPATUYECKHUX [IEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYKO JEATEIIBHOCTh B HMHTEpPECAaX TPaKJaHCKOTO
o0II1ecTBa, y4acTBOBATh B CAMOYIIPABIECHUU B 00pa30BaTEIbHON OpraHU3aINH;

YMEHHE B3aUMO/IEHCTBOBATh C COI[MATbHBIMU UHCTUTYTaMU B COOTBETCTBUU C
uxX (YHKIUSIMH U HA3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJOHTEPCKOM AEATEIIbLHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
MaTPUOTU3MA;

IIECHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JIOCTHKECHHSIM
POCCHICKHX YUEHBIX B 001acT! (GU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 9TUUECKOT0 ITOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
JIEATEIIbHOCTH YUYEHOT0;

OCO3HaHUE JIMYHOTO BKJIJIa B MOCTPOCHUE YCTOMYUBOTO Oy IyIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOUAsl ICTETUKY HAyUYHOTO TBOPYECTBA,
MpUCYLIEro PU3NYECKON HAYKE;



5) Tpy10BOro BOCIIUTAHUSA:

MHTEpPEC K Pa3IMUHbIM cdepaM NpodhecCHOHaTbHON eSITeIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (M3UKON M TEXHUKOM, yMEHUE COBEPILIATh OCO3HAHHBIN BHIOOD
Oyay1ieit npodeccuu U pearu30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(Y3UKY HA IPOTSHKEHUH BCEH JKU3HMU;

6) 3K0JI0rH4ecKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh DKOJIOTMYECKON KYJIBTYpbl, OCO3HAaHUE TJI00AIBHOIO
XapaKTepa 3KOJOTUYECKHUX MPOOJIeEM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JEHCTBHUI B OKPYKAIOLLIEH Cpelie Ha OCHOBE
3HaHUA LIEJIEW YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA;

pacUIMpEeHHE OMNbITa JESITEIbHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMCIOIINXCSI 3HAHUH IO (PU3HKE;

7) UEHHOCTH HAYYHOI'0 IO3HAHMS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHUE IEHHOCTH HAYYHOW JesTeIbHOCTH, TOTOBHOCTH B TIpollecce
U3ydeHUsT  (U3MKHA  OCYIIECTBIATh  MPOCKTHYI0O M HCCIEI0BATEIbCKYIO
JeSATeIbHOCTh MHAUBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOSITeNTbHO  (popMynupoBaTh U aKTyaJIM3UpPOBATH  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JCATEIbHOCTH, 33/JaBaThb NApaMETPhl U KPUTEPUU HUX
JIOCTHIKCHHUS;
BBISIBJIAITh  3aKOHOMEPHOCTH U MNPOTHUBOPEYHS B  paccMaTpUBaEMbIX
(bU3NYECKUX SIBICHUSX;
pa3pabaThiBaTh IUJIAH PEIICHUS MPoOJeMbl ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepuabHbIX U HEMAaTEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B ICATEIILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKH MTOCIEACTBUIN IEITEILHOCTH;
KOOPIMHUPOBATh W  BBIIONHATH Pab0OTy B  YCIOBUAX  PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBarejabCKHe JeMCTBUS:
BJIAJIETh HAyYHOW TEPMHHOJIOTUEH, KIIOUEBBIMU MOHSATUSIMA W METOJaMU
bu3nYecKoil HayKH;



BJIJICTh HAaBbIKAMU y4€OHO-UCCIIEI0BATENHLCKOW U IPOCKTHOU JEATEILHOCTH
B 00slacT (pU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY MOUCKY
METOJIOB pelIeHus 3aaad (PU3NYECKOro COACpKaHUs, NMPUMEHEHUIO DPa3IMUHbIX
METOJIOB MO3HAHUS;

BIQ/IETh BUAAMH JCSITENBHOCTH TIO TIOJYYCHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETAINK, NPEeoOpPa30BaHUI0O W MPUMEHEHWIO B PAa3IUYHBIX Y4YEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3JaHUM YUYEOHBIX TPOEKTOB B 001aCTH (PU3UKHU;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJlM3upOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEeHThl Jis J0Ka3aTelbCTBa
CBOUX YTBEPKACHHI, 3a/1aBaTh apaMETPhl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJI€ PCIICHUS 3aJaddl pe3yJbTaThl,
KPUTHUYECKH OIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpMyIHpOBaThH COOCTBEHHBIC 337aud B OOpa30BATENIbHOM
JEATEIbHOCTH, B TOM YHCJIE NIPU U3YUCHUUN (PUBHKU;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsSIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHWS 1O (U3MKE B MPAKTHUECKYIO0 00JacTh
KU3HEEATEIILHOCTH;

YMETh MHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00TIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHMHAIIBHBIC TIOJIXO/IbI M PEIICHUS;

CTaBUTb MPOOIEMBI U 337241, JOMYCKAIOITNE AbTEPHATHBHBIC PEIICHMUS.

Pabora ¢ unpopmanmeii:

BIIAJIETh HABBIKAMHU TMOJyYeHUS MHGOpMAIMKU (PU3NYECKOTO COJNEpNKaHUS U3
UCTOYHUKOB PAa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBISATh IOUCK, aHAJIN3,
CHUCTEeMATHU3alMI0 M WHTEPIpEeTaluio WHOOPMALUKA Pa3TUYHBIX BUIOB U (hopm
MpeICTaBIICHMUS,

OLICHHBATbH JOCTOBEPHOCTH HHPOPMALUH;

UCIIOJIb30BAaTh  CpPeACTBAa WH(MOPMALMOHHBIX W  KOMMYHHUKAIMOHHBIX
TEXHOJIOTHM B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALMOHHBIX
3ajady ¢ coOmrojeHueM TpeOOBaHUN SPrOHOMUKH, TEXHUKUA OE€30MacHOCTH,
TUTUEHBI, pecypcocOepeeHus, TMPaBOBBIX M AITHUYECKUX HOPM, HOPM
nHpopMaImoOHHOI 6€3011aCHOCTH;

CO37aBaTh TEKCTHl (PU3MUECKOT0 COJEp)KaHMS B Pa3IMYHBIX (opmaTax ¢
y4€TOM HazHa4yeHHs WHGOPMALIMU U LIEJIEBOM ayTMTOPUH, BEIOKpasi ONTUMAIBHYIO
¢bopMy NpeCTaBICHUS U BU3YyAIU3AIUH.

KoMMyHuKaTHBHBIE YyHUBEpPCAJIbHbIE yueOHbIe TeiicTBHS:
OCYIIECTBIISITh  OOIEHWE Ha ypokax (UMK ©W BO BHE-YPOUHOMU
NeSTENBHOCTH;



pacmo3HaBaTh MPEANOCHUIKM  KOH(PJIMKTHBIX CHTyalldid ©  CMSATYATh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3J1araTh CBOIO TOUKY 3pEHUS C HMCIOJIb30BAHUEM
SA3BIKOBBIX CPECTB;

MOHUMAaTh M MCIOJb30BATh MPEUMYIIIECTBA KOMAHAHOW U WHAWBUIAYAIbHOU
padoTHI;

BBHIOMPATh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBUU C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 WieHa KOJIJIEKTUBA,;

NPUHUMATh L€  COBMECTHOM  JIESITEIbHOCTH, OpPTraHU30BBIBATH U
KOOPJIUHUPOBATh JEHUCTBUS IO €€ JAOCTHUKCHMIO: COCTaBJISTh IUIAH JICHCTBUIA,
pacupeneniaTb PO ¢ y4€TOM MHEHHH YYacTHUKOB, OOCYXKIaTh pPE3yJIbTaThl
COBMECTHOI padoThI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXJOTO YYaCTHMKAa KOMaHIbI B
001U pe3ysbTat Mo pa3paboTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIE IMPOEKThbI, OLUEHUBATh HAEU C TO3UUUM HOBHU3HBI,
OPUTHUHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE IMIOBEACHHE B Pa3IMYHBIX
CUTYaIHSIX, IPOSIBJIATH TBOPUECTBO U BOOOPAKCHHE, OBITHh HHUITUATUBHBIM.

PeryasiTuBHbBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSI
Camoopranu3anus:

CaMOCTOSITEIIEHO OCYIIECTBIIATH MO3HABATEIBHYIO JCATEIHLHOCTh B 00JIACTH
GU3UKK W acCTPOHOMHHM, BBISBISATH TPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHEBIE 3a/1a4H,

CaMOCTOSITENIbHO COCTABJISATh TJIAH PEMICHUS PACUYETHBIX U KaueCTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHUS MPAKTUYECKOM paboThl ¢ YU4ETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANIOUYTECHUN;

JaBaTh OIICHKY HOBBIM CHTYaIlHsIM;

pactuMpsTh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX TIPEAMOYTCHUN;

JenaTh OCO3HAaHHBIM BBIOOpP, AapryMEHTHpOBaTh €ro, OpaThb Ha ceds
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CcrocoO0CTBOBAaTh (OPMHUPOBAHUIO U TPOSBICHUIO SPYIUIIMM B 00JIacTU
(U3UKY, TOCTOSHHO TTOBBINIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JaBaTh OICHKY HOBBIM CHUTYaIlUsSM, BHOCHTH KOPPEKTHUBBI B JEATCIHLHOCTD,
OIICHHBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

BIIAJICTh  HaBBIKAMH  [IO3HABATENbHOW  pediekcuu Kak  OCO3HAHUSA
COBEpINIAEMbIX JICUCTBUI M MBICIUTEIBHBIX IMPOIIECCOB, UX PE3yJIbTaTOB U
OCHOBAHUIA;



MCIIOJIF30BaTh MPUEMBI PeIICKCUH I OIICHKH CUTYallld, BEIOOpa BEpHOTO
pEIICHNS;

YMETh OIICHWBAaTh PUCKA W CBOEBPEMECHHO MPUHUMATH PEIICHHUS IO HUX
CHUKEHUIO;

MPUHUMATh MOTHBBI W aApPTYMEHTHl JIPYTUX TPHU aHaJU3e pPE3yJbTaTOB
NeSATeTbHOCTH,

MPUHUMATH €051, MOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI M apPTyYMEHTHI JIPYTUX TpPU aHaJIu3e pPe3yJIbTaToOB
NEeATEeTLHOCTH,

IpU3HABaTh CBOE MPABO U IIPABO IPYTUX HA OLIUOKHU.

B mporecce mOCTIKEHHS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS ITPOTPAMMBI
no ¢usuke IS YPOBHS CpeAHEro oOmero oo0pa3oBaHus y OO0ydaroluxcs
COBEPIIICHCTBYETCS HMOIMOHAIIbHBIN WUHTEJIICKT, PEANOJIararouii
c(hOpPMHUPOBAHHOCTH:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh TTOHUMATh CBOE IMOILIMOHAILHOE
COCTOSTHUE, BUICTh HAIIPABIICHUS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHON Cephl,
OBITh YBEpEHHBIM B cele;

CaMOPETYJIUPOBAHUA, BKIIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh AaNanTHPOBATHCA K
HMOITMOHAJILHBIM U3MEHEHUSIM U TIPOSBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIOIIEH CTPEMIIEHUE K JOCTHKEHUIO 1eJIU U
yCcrexy, ONTUMH3M, WHHIIMATUBHOCTh, YMCHHUE JICUCTBOBATH WCXOJS W3 CBOUX
BO3MO>KHOCTEH;

OMIIATHH, BKIIOYAOIIEH CITOCOOHOCTh TTOHUMATh SMOITMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €r0 TMpPU OCYIIECTBICHUH OOIIEHUS, CHOCOOHOCTh K
COYYBCTBHIO U COTICPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CIIOCOOHOCTH BHICTPANBaTh OTHOILCHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSIBIIATH MHTEPEC U pa3periaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIbTATDBI

K xoniy oOyudenuss B 10 kJj1acce mnpeaMeTHbIE pe3ybTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh COPMHUPOBAHHOCTD y 00YUaIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (GU3NKA B (HOPMHPOBAHWU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B Pa3BUTHM COBPEMECHHOM TEXHUKU M
TEXHOJIOTUM, B MPAKTUYECKOU IESITEIBbHOCTH JIFOJIEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYCHHBIX (DUINYECKUX MOJIEINIECH:
MaTepuaibHasi TOYKa, HHePIHAJIbHASI CUCTEMa OTCUETa, a0COIOTHO TBEPAOE TEIO,
WJI€UTbHBIN a3, MOAEIN CTPOCHUS Ta30B, KUJAKOCTEW W TBEPIBIX TEJ, TOYCUHBIN
ANEKTPUUECKUH 3apsil MPU pellieHnH PU3NIEeCKUX 3a/1a4;



pacno3HaBaTh (puU3NUECKUe SBICHUS (IIPOLEeCChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETHYECKON TEOPUU CTPOEHUS BELIECTBA U
ANEKTPOAMHAMUKA:  PaBHOMEPHOE UM  PaBHOYCKOPEHHOE  MPAMOJIMHENMHOE
IBIDKEHHE, CBOOOJHOE TMAJCHHUE TEN, IBIKCHHE II0 OKPYXHOCTH, HWHEPIHS,
B3auMoOJIeicTBUE T, AU y3usi, OpOYHOBCKOE JIBMIKEHUE, CTPOCHHUE KHUIKOCTCH
¥ TBEPJIBIX TEJ, U3MEHEHUE 00BhEMA TN MPU HarpeBaHUU (OXJIXKICHHUH ), TETIJIOBOE
paBHOBECHE, UCIAPEHHE, KOHJEHCAIIMs, TUIaBJIEHUE, KpUCTaIU3alusl, KUIICHUE,
BJIQYKHOCTbh BO3/lyXa, MOBBIIICHUE JIABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
coCyle, CBSI3b MEXIy MNapamMeTpaMu COCTOSHHS Ta3a B  HM30IPOIECCax,
ANEKTpU3aLus Tell, B3aUMOJCHCTBUE 3aPAJIOB;

ONUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIb3YS (PU3MUECKHE BEIUYUHBI:
KOOpAWHATa, MyTh, NEPEMEILICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CuJa,
UMIYJIbC TE€Jla, KHHETUYECKas SHEPrus, MOTCHIMAIbHAs 3HEPrus, MEXaHU4YecKas
paboTa, MeXaHWYECKass MOIIMHOCTh, MPH OINWCAHWHA TPABUIBLHO TPAKTOBATH
(bU3MYECKUN CMBICI HUCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAYEHUS U E€IUHUIIBI,
HaxXoJUTh (POPMYJIbI, CBA3BIBAIONINE JAHHYIO (PHU3UYECKYIO BEIUYUHY C JAPYTUMH
BEIIMYNHAMU;

ONUCBHIBAaTh M3YyYECHHBIC TEIJIOBbIE CBOWMCTBA TEJl W TEIUIOBHIC SIBJICHUA,
UCIIONb3ysl (DU3UYECKUE BEIMYMHBL: [ABJIEHUWE Tra3za, TeMIeparypa, CpeIHssd
KMHETUYECKasi YHEPTUsl XaOTUUYECKOTO JIBUKEHUS MOJEKYJ, CPEIHEKBAIpaTUIHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHsISI dHEprusi, pabora rasa,
KO3(GUIIMEHT TOJIE3HOTO JEWCTBUS TEIJIOBOTO JIBUTATEls; TMPU OINHUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WUECKUN CMBICT MCIOJB3YEMbIX BEJIUYUH, UX
0003HAU€HUs W E€JUHUIBI, HaxoAUTh (OPMYIbI, CBS3BIBAIOIIME JIAHHYIO
(hbU3MYECKYIO BETMUMHY C APYTUMHU BETUYHHAM;

ONUCHIBATh U3YUYEHHBIE JICKTPUUECKHE CBOIMCTBA BEUIECTBA U JIEKTPUUECCKUE
SBJICHHS! (ITPOIIECCHI), UCIIONB3YSl (PU3MUECKUE BEIMYMHBI: JICKTPUUCCKUN 3apsl,
AIEKTPUUYECKOE T10JI€, HAIPSIKEHHOCTD I0JIs, MMOTEHIMAN, PA3HOCTh MOTEHIIUAJIOB;
Py ONHCAHUM TPABWIBHO TPAKTOBATH (U3MUECKUN CMBICI MCIOIb3YEMbIX
BEIIMYMH, MX O0O3HAUYCHHS M EAUHUIIBL, YKa3bIBaTh (OPMYIIbI, CBSI3BIBAIONINE
JaHHYI0 (PU3UYECKYIO BETUYMHY C IPYTUMU BETUUMHAMU;

aHaJIM3UPOBaTh (PU3NYECKUE TPOIIECChl U SIBJICHUS, UCTOJIb3Ys (hU3NUYECKUE
3aKOHBI U MPUHIUIIBL: 3aKOH BceMupHoro Tarotenus, I, II u Il 3akonsr HeroToHa,
3aKOH COXPAHECHHS MEXAHWYECKOW OHHEPruM, 3aKOH COXPAaHEHHUS WMITYJIbCa,
MPUHLINN CYNEPHO3ULIUA CUJI, NPUHIMUI PAaBHOMPABUS HWHEPIIUATIBHBIX CUCTEM
OTCU€Ta, MOJICKYJISIPHO-KUHETUUECKYI0 TEOPHUI0 CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpeJIHEH KUHETUUECKON DHEPTUH TEIJIOBOTO JABMXKEHUS MOJEKYIH C
a0CONIOTHOM TeMmepaTypou, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsifa, 3akoH KylnoHa, mpu 3TOM pa3inyarh CJIOBECHYIO



(bOopMyIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIpAXKEHUE M YCJIOBHS (TPaHULIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE TPHUHIMIBI JTEHUCTBUS MAallMH, MpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iivyaTh YCIOBHUS MX O€30IaCHOrO KCIOJIb30BAHUS B
MOBCEHEBHOM JKU3HMU;

BBITIOJIHSITh OKCIIEPUMEHTHI 10 HCCIEAOBAHUIO (PU3MUYECKUX SBICHUN U
MPOIIECCOB C HCMHOJIb30BAHUEM NPSAMBIX M KOCBEHHBIX HM3MEPEHHU, NpU 3TOM
dbopmynupoBaTh pobOsieMy/3ajlayy W TUIOTE3y Y4eOHOIro DJKCIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOr0 00O0pYyIOBaHMS, MPOBOAUTH OMBIT U
(bopMyIUpPOBaTh BHIBOJIBI;

OCYILIECTBIISTh MIPSIMbIC U KOCBEHHBIE U3MEPEHUS (PM3UUECKUX BEJIUYUH, TTPU
TOM BBIOMpATh ONTUMAJIBHBIM CMOCOO U3MEPEHUS U MCMOJIb30BaTh H3BECTHHIE
METO/Ibl OLICHKH NOTPEIIHOCTEN U3MEPEHU;

MCCICNOBATh  3aBUCHUMOCTH  MEXKIYy  (U3UYECKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUU, MPHU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpOBATH pe3yJbTaThl TMOJYYEHHON 3aBUCUMOCTH (PU3NYECKHX BEIUYUH B
BUJIe TaOJINII U TPAPUKOB, JEIAaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIICOBAHUS;

coOro1aTh MpaBmiIa OE30MacHOTO TPya MPH IMPOBEICHUH HCCIICIOBAHUHA B
pamMKax y4eOHOTO DKCIEPUMEHTa, Y4YeOHO-MCCIENOBATEIbCKOM H IMPOCKTHON
JESATETLHOCTH C HCIOJIB30BAaHUEM H3MEPUTEITHHBIX YCTPOWCTB M JIaDOPAaTOPHOTO
000pyI0BaHUS;

pemath pacuéTHbIC 3aJayd C SIBHO 3aJaHHOM (Pu3nueckodl MOJENbIo,
UCIIONB3Ysl (PU3UYECKHE 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aja4u
BBIOMpATh (DPU3UYECKYIO MOJIENb, BBIJAEHATh (GU3MUYECKUE BETUUYUHBI U (HOPMYIIBI,
HEOOXOJIUMBbIC ISl €€ pElIeHUs, TPOBOAUTH PACUETHl M OILEHUBATh PEATHHOCTH
MOJIYYE€HHOT0 3HaUYCHUS (DU3NYECKOUN BEITMYHNHBI,

pelaTh Ka4eCTBEHHBIE 3aa4M: BHICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYXKJIEHUH C ONOpOW HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(busndecKue SBICHUS;

UCTIONB30BaTh ~ TpM  pEHIeHWH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
UH(OpPMAIIMOHHBIE TEXHOJOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALINH
U TIPEACTABJICHUS Y4eOHOU U HAYYHO-TIOMYJISIPHON MH(pOpMaLUK, OJYyYeHHOU U3
Pa3JINYHBIX UCTOYHUKOB, KPUTHUECKU aHAIM3UPOBATh MOTy4aeMyl0 HHPOPMALINIO;

MIPUBOAUTH IPUMEPHI BKJIa/la POCCUNUCKUX U 3apPYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE TPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU Y TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUSA 1O (PU3MKE B MOBCEIHEBHOMN >KU3HU
JU1si o0ecrieueHus: 0€30MacHOCTH NP O0pallleHuu ¢ MPUOOpaMu U TEXHUYECKUMU



YCTPOUCTBAMH, JJII COXPAHEHUS 3JI0POBbSI U COOJIIOECHUSI HOPM 3KOJOTHYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CpeJie;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIIBI, PAMOHATIBHO PACIPEACTITh OOS3aHHOCTH H
MJIAHUPOBATH JEATENHLHOCTh B HECTAHJAPTHBIX CUTYyaIlUAX, aJICKBAaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YUaCTHUKOB TPYMIIBI B PEIICHUE PAaCCMAaTPUBAEMOMN MTPOOTIEMBI.

K konmy oOyuenus B 11 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (GU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHON KapTHUHbI MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B MPAKTUUYECKON IEATEIbHOCTH JIKOJEH, LEJIOCTHOCTh U E€IUHCTBO
(bu3nYeCcKON KapTUHBI MUPA;

VYUTHIBATh TPAHUIIBI TMPUMCHCHUS W3YYCHHBIX (PU3UUECKUX MOJEICH:
TOYEYHBIN JIEKTPUYECKUN 3aps, JIyd CBETA, TOUCUHbIH UCTOYHUK CBETA, sIICPHAs
MOJEJIb aToMa, HYKJIOHHash MOJEJb aTOMHOTO sjipa MPU pPElIeHUUd (PU3NIECKUX
3aj1ad;

pacrno3HaBaTh puU3NUECKUe SBICHUS (IIPOLecChl) U OOBSCHATh UX HAa OCHOBE
3aKOHOB PJICKTPOJIMHAMHKN ¥ KBAHTOBOW (DM3UKH: AJICKTPUIECKAs TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBHUS TOKA, B3aMMOJCHCTBUE
MAarHUTOB, OJJIEKTPOMArHWTHAs WHIAYKIHS, JCWCTBUE MAarHUTHOTO TMOJNsA Ha
MPOBOJIHUK C TOKOM W JIBMDKYIIUHCS 3apsiji, dJIEKTPOMArHUTHBIC KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAKEHHE, MPEIOMIICHUE,
uHtepdepenius, audpakius W TOJSIpU3alMs  CBETa, JUCIEPCUS  CBETa,
dhoroanekTpuueckuit 3¢dext (horoaddexr), cCBeToBOE JaBlieHHe, BOZHUKHOBEHHE
JUHEWYaToro CIHeKTpa aToMa BOJOPOJAA, €CTECTBEHHas MW HCKYCCTBEHHas
PaIMOaKTUBHOCTB;

ONMUCHIBAaTh W3YYECHHBIE CBOWCTBA BEIIECTBA (BJIEKTPUUECKUE, MATHUTHEHIE,
ONTHUYECKHE,  AJIEKTPUYECKYID  MNPOBOJAUMOCTH  PA3JIMUYHBIX  CpPel) H
AJNIEKTPOMATHUTHBIE SABJICHUS (IIPOLIECCHI), HCIONb3YS (PU3NYECKHE BEJIMYUHBI:
ANEKTPUYECKUN 3apsll, CHJIA TOKA, AJIEKTPUYECKOE HAMPSIKEHUE, SIIEKTPHUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOABMKYINAsA CUJia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTD
KAaTyIIKH, SHEPTUs AJIEKTPUYECKOTO M MarHUTHOTO TOJIEW, MEpPUOJ MU 4acToTa
KojiebaHuii B KojeOaTelTbHOM KOHTYpE, 3apsAl M Cujla TOKa B IIpoIlecce
TapMOHHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pacCTOSHUE U
ONTUYECKAsT CHWJIa JIMH3bI, TIPU ONMHUCAHUU TPABUIBHO TPAKTOBATh (PUIHMUCCKUM
CMBICTT HCIIOJB3YEeMbIX BEJIMYMH, WX OOO3HAUEHHS | EJUHUIIbI, YKa3bIBaTh
bopMynbl, CBSA3bIBAIONIME JAHHYHO (DU3MYECKYI0 BEJIMYMHY C JpYTUMU
BEJIMYUHAMU;



ONKCHIBATH W3YyYECHHBIE KBAHTOBBIE SBIIEHHUS W TPOLECCHI, HCHOIB3YS
bu3ndecKkue BETUYHMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETa, SHEPTUs U UMIYJIbC OTOHA, MEpUO ToJIypacaaa, YHEPTUs CBA3U
aTOMHBIX SIEP, TPU OINKWCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKHH CMBICI
WCITOJI3YEMBIX BEJIMYHMH, WX OOO3HAYCHWS W EIUHUIBI, YKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (U3MUECKYI0 BEJIMYMHY C JPYTMMU BEJIMYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3MUECKON BEIUYNHBI,

aHaJM3UPOBaATh (DU3UYECKUE TPOIIECCHI U SIBICHUSI, UCTOJIb3Ys (hU3NUECKUE
3aKOHBI W MPUHLMIBL: 3aK0H OMa, 3aKOHBI MOCEA0BATEILHOIO U MapaIeIbHOTO
COCIMHEHMsI TMPOBOJHUKOB, 3aKkoH JDxoyns—JleHna, 3akoH 3JIEKTPOMarHUTHOM
WHIYKITUW, 3aKOH TPSIMOJIMHEWHOT'O PACIPOCTPAHEHHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPETOMIICHHUSI CBETAa, ypaBHEHHE DWHINTeHHa I (poTodPdekTa,
3aKOH COXPaHEHUS DHEPTUH, 3aKOH COXPAHCHHUS WMITYJIbCA, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHUS MAacCCOBOTO YHCIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTHUBHOrO pacnajia, Ipu 3TOM pa3jinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €ro MaTeMaTUYeCKO€ BBIPAKEHHE M YCIOBHUS (TpaHUIbI, OO0JIACTH)
MPUMEHUMOCTH;

OTIpeIeATh HAMPaBJICHUE BEKTOPA MHAYKIIMA MAarHUTHOTO TIOJIS MPOBOAHHUKA
C TOKOM, cuJibl Ammnepa u cuibl Jlopenna;

CTPOUTHh W OMHUCHIBATh H300paKEHUE, CO37aBaeMO€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh OKCIICPUMEHTHI T10 HCCJCAOBAHUIO (PU3MUSCKUX SBJICHUN W
MPOIIECCOB C WCITOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX W3MEPCHHH: NMPU ITOM
dbopmynupoBaTh NpoOieMy/3ajady W TUNOTE3y Y4eOHOro OSKCIEpPUMEHTA,
coOupaTh YCTAaHOBKY W3 TPEIJIOKEHHOTO OOOpYIOBaHWS, TPOBOAUTH OMBIT U
(hopMyJIMpOBaTh BHIBO/IBI;

OCYIIECTBIISITh NPSIMBbIE Y KOCBEHHBIEC U3MEPEHUST (PU3UUYECCKUX BEIIUMYUH, TIPU
TOM BBIOWPATh ONTHUMAIBHBIA CIOCOO W3MEPEHUS U WCIIOIh30BAaTh W3BECTHBIC
METO/Ibl OIIEHKHU MOTPEUTHOCTEN U3MEPEHU;

UCCIENOBaTh 3aBUCHUMOCTA (PU3MYECKUX BEIUYMH C HCIOJIH30BAHUEM
MpAMBIX HM3MEPEHUN: TPU HTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCUPOBATDH
pe3yabTaThl TOJYYCHHONW 3aBUCHMOCTH (PU3WYECKMX BEJIIMYMH B BHJE TAOIHUI] U
rpaduKoB, A€IaTh BRIBOABI IO Pe3yIbTaTaM MCCICAOBAHNUS;

coOmro1aTh MpaBmwiia 6€30MacHOTO TPyAa MPH MPOBEICHUH WCCIIEIOBAHHUN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4YCOHO-HCCIEAOBATEIbCKONM U MPOEKTHOU
JIEATEIIBHOCTH C WCIOJIb30BAaHUEM H3MEPUTEIIbHBIX YCTPOMCTB U J1aOOPATOPHOTO
000py10BaHUS,

pemath pacu€THbIe 3aJadyd C SIBHO 3aJaHHON (u3nueckoll MOJENbIo,
UCIIONB3Ys (hU3UYECKUE 3aKOHBI M TIPUHITUITEI, HA OCHOBE aHAJIN3a yCIOBUS 3aa4H



BBIOMpATh (PU3NYECKYIO MOJIENb, BBIACTATh (PU3NUCCKUE BEIMYUHBI U (OPMYIIHI,
HEO0OXoAUMBIEC I €€ pelIeHHs, MPOBOJUTHL PACUEThl U OLIEHUBATh PEATbHOCTD
MOJIy4€HHOTO 3HAa4Y€HUs (PU3NUECKON BEIMUUHBL;

pelaTh Ka4eCTBEHHBIE 3aa4UU: BBICTPAUBATh JIOTUYECKH HEITPOTUBOPEYUBYIO
IETIOYKY PACCYXKJIEHUU C OMOpOM Ha M3y4YEHHBIC 3aKOHbBI, 3aKOHOMEPHOCTH H
(bu3MYecKue SIBICHNUS;

UCIIONb30BaTh ~ NpM  PEHIeHUMH  y4eOHbIX  3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTHH JJIsl TTOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEICTaBICHNUA y4eOHOM U HAayYHO-TIOMYJSIPHONW MH(OpMAaLUY, TOTYyYEHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOJYy4aeMYyI0 HHPOPMALIUIO;

OOBSICHATh TPUHIUIBI JIEHCTBUS MAIUH, NPHOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS WX 0€30IaCHOTO MCIOJIb30BaHUS B TIOBCEIHEBHOM
KU3HU;

IPUBOJIUTH IPUMEPHI BKJIa/1a POCCUNCKHUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BuUTHE HAyKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOLIEr0 MHUpPa, B pa3BUTHE
TEXHHUKHU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOpPETUUECKHE 3HAHUA 1O (PU3UKE B TOBCETHEBHOM KU3ZHU
J1s1 oOecrieueHusi 6€30MaCHOCTU MpU OOpalieHuy ¢ MpudbopaMu U TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXPAHECHUS 3JI0POBbSI U COOJIIOCHUSI HOPM 3KOJIOTHYECKOTO
MOBEJEHUS B OKPYKAIOIIEU CPELE;

paboTath B TpYIIE C BHIIOJIHEHHEM pPa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBaTh pabOTy TPYNIbl, paIlMOHAIBHO paclpeAeisiaTh OOA3aHHOCTH H
MJIAHUPOBATh AECATEILHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJICKBATHO OLICHUBATH
BKJIAJ] KQXK/I0TO U3 YYaCTHUKOB T'PYIIHI B PEIICHUE PACCMATPUBAEMON MTPOOIEMBI.
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