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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o ¢u3uke 0a30BOro ypoBHS Ha YpOBHE CpPEJHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM
OCBOEHHMSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke c y4y€roMm ¢enepanbHON paboueil mporpaMmbl BOCIHTAHUS U
KOHIIEMNINK MpenojaBaHus ydeOHoro npeamera «®dusmka» B o0pa3zoBaTeNIbHBIX
OpraHU3aIUAX Poccuiickou denepaunu, peATU3YIOIINX OCHOBHEIE
oOpa3oBaresbHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl IO (U3MKE HaAMpaBiIeHO Ha (opMUpOBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mpu
o0yueHuu ux Qu3uke Ha 0a30BOM ypPOBHE Ha OCHOBE CHUCTEMHO-ACSITEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusim OI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJibTaTaM
oOy4eHHMs, a TaKXE€ YUYHUTHIBAET HEOOXOJWMOCTh PEATU3ALMH MEKIPEAMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAy4YHBIMH Y4E€OHBIMH TpenMeramu. B Helt
OIPENIETSAIOTCS OCHOBHBIE LM HM3Y4YEHHs] (PU3UKU HA YPOBHE CpEIHEro OOLIEero
o0pa3oBaHus, MIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUSI Kypca (DUM3HUKHU: JIUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHBIC (Ha 0230BOM YPOBHE).

[Tporpamma o (hu3HKe BKIIOYAECT:

e IUIAHMpYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (pr3uKU Ha 0a30BOM YpPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJILTATHI 110 F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1no rogam oOy4eHwusl.

®du3rka Kak Hayka o HauOoJsiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYMas B
KauyecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHWU 00 OKpyskarorem mupe. [IIKoapHBIN Kypc GU3HKU — CHCTEMOOOPa3yIOMNn
JUIS. €CTECTBEHHO-HAYUYHBIX YYEOHBIX IIPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SIBJICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
¢dbusznyeckoir reorpadueir u actpoHomued. Hcmonb3oBaHME U AKTUBHOE
npUMeHEeHUue (U3MYECKUX 3HAHUWA  ONpeAeNsieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHHS
KOCMOCA, TOJIYYEHHsSI HOBBIX MAaTEpPHUAIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yuyenue QU3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa OOydaromuxcs, B (OPMUPOBAHHE YMEHUU NPUMEHSTH
HAy4YHBIA METOJI MO3HAHUS MPU BHINOJIHEHUH UMU Y4€OHBIX HCCIEIOBaHUM.

B ocHOBy kypca ¢u3WKu IS YpPOBHS CpeaHero ooOmero o0pa3oBaHMs
NOJIOXKEH pAX UACH, KOTOpPbIE MOXHO pacCMaTpUBaTh KAaK MPHUHLMIBI €ro
MIOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (U3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEH MaTepuan Kypca (Qu3MKu
oObeAMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcCs
dbopMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MATEpHUH, BEIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpeanosiaraéT HCHOJIb30BAHUE
TYMaHUTAPHOTO TOTEHIHAa (DU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3ukn ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢usukm mpeamonaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TE€XHHUYECKUX M TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYCHHBIX TEOPHIl U 3aKOHOB.

Hoes skonocusayuu peanusyercss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJCpKaHUS, TMOCBSIMIEHHBIX HJKOJOTHYECKHUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke OOCYKIEHUS
po0sIeM paloOHAIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (PU3UMKHM Ha ypOBHE CpEIHEro ooOIero
oOpa3oBaHus SBJSIOTCS (u3nueckue Teopur (PopMUpPOBAHUE MPEACTABICHHUN O
CTPYKTYpE MOCTPOCHUSI (PUINYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O TMPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHHl, JJIsI OMNUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIICCCOB).

CHCTEeMHO-AESITENbHOCTHBIN MOJX0JI B Kypce (U3HKU pealn3yeTcsl Mpexie
BCEro 3a CU€T OpraHu3allud SKCHEPUMEHTAIBbHOU JAESTEIbHOCTH O0yYaroluXcsl.
Jnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B Iporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YYCHUYECKUX
IpaKTUYECKUX padoT. BblAerneHne B yKa3aHHOM IMepeyHe J1abopaTopHBIX padoT,
MPOBOJAUMBIX JUISI KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4YaCTHUKaMU
0o0pa3oBaTEIBHOIO TMpolecca MCXOJd U3 OCOOCHHOCTEH IUJIAHUPOBAHHUS U
ocHameHuss kaOmHera Qusuku. Ilpm 3ToM obOecrmeumBaeTcs OBIAJACHHUE
OOyYarOIIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHbIE W3MEPEHHUS, HCCIEIOBAHUS
3aBUCUMOCTEN (DU3WYECKUX BEIWYMH M TIOCTAaHOBKY OIBITOB IO TIPOBEPKE
IPEIJI0KEHHBIX TUIIOTES.

bonplioe BHUMaHHUE YIENAETCS PEHIEHUIO PACUYETHBIX M KauyeCTBEHHBIX
3aaa4. [Ipu 3TOM 1 pacyE€THBIX 3aJa4 MPUOPUTETOM SIBISIFOTCS 3a/1a4d C SIBHO
3aJJaHHOM (PU3UYECKON MOJIEIbIO, TO3BOJISIFOIINE TPUMEHSTh U3yUEHHbIE 3aKOHbBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, TaKk M MHTETPUPYS 3HAHUA W3
pa3HbIX pasnenoB. g KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHHs Ha
OOBsICHEHHE TPOTEKaHUs (PU3UUYECKUX SIBICHUW M TMPOIECCOB B OKpY KArOIIEH
XKU3HH, TpeOyromue BhIOOpa (U3MYECKON MOJIENHM Uil CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu PDPI'OC COO k maTepHaTbHO-
TEXHUYECKOMY OOECIEUCHHI0 Y4YeOHOro Tpolecca 0a30BBI ypOBEHb Kypca
(GU3UKN HA YPOBHE CPEAHErO OOIIEro 00Opa3oBaHusl JOJKEH U3YU4aThCsl B YCIOBUAX
MPEeIMETHOTO0 KaOWHeTa (U3WKU WA B YCIOBHUSX HWHTETPHUPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOrO IMKiIa. B kaOuHeTre (QU3MKU TOKHO OBITH
HeoOxouMoe J1abopaTopHoe O0OOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMmme Mo (PU3MKe YYCeHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
o0opymoBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUM C
NPUHIIAIIOM MHUHUMAIBHON JOCTaTOYHOCTH M OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TMporpamMme 1Mo (U3HKe KIIOYEBbIX JEMOHCTpAIUil AJis
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 000OpynOBaHME IS YYCHUUYECKHX TPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M O0OECIIEUMBAETCS B pacyére
OJHOTO KOMIUIEKTa Ha JBYX oOydJaomuxcs. TemaTHueckue KOMIUICKTHI
7a00paTopHOTO OOOPYNOBaHUSI JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHM LIEJIAMH U3y4Y€HUsI PU3MKH B 001IEM 00pa30BaHUU SABJISIOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYalOIIHUXCS K Hay4YHOMY
W3YUYEHUIO TIPUPOJbI, PA3BUTHE HMX HMHTEIICKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEII;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO]IC MMO3HAHUS B (HOPMUPOBAHHE
HCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPY>KAIOILIUM SIBIICHUSIM;

e (opMHupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTara H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanue yMeHHN OOBSCHATH SBJICHHUS C HMCIOJb30BAaHUEM
(bu3MYeCcKUX 3HAHUN U HAYUYHBIX JIOKA3aTEIbCTB;

o (opMupoBaHHE TPEACTABICHUN O poiu (PU3UKK A Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne 3TUX Lene oOecreynBaeTCsl pelieHneM CIeIyIoNIX 3a1ad B

mpoliecce u3yueHus Kypca GU3UK1 Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



e TMpuOOpeTeHHWe  CUCTEMBbl  3HaHUH 00  oOumx  (QuMYecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAst MEXaHHUKY,
MOJICKYJIIpHYIO (PU3MKY, DSJIEKTPOJUHAMHKY, KBAHTOBYIO (HU3HKY U
AIIEMEHTHI acCTPOPU3UKH;

e (¢opMupoBaHHE YMEHHMM MPUMEHSATh TEOPETUYECKUE 3HAHUS  JUIS
OObsSICHEHUS (PUBMYECKUX SBJICHUN B TPUPOAEC U JJid MPUHITHUS
MPAKTUYECKUX PEIICHUMN B MOBCEAHEBHOMN KU3HU;

e OCBOEHME CIOCOOOB pELIEHUs pPa3IU4HbIX 3a7a4 C SBHO 3aJJaHHOMN
bu3nYecKol MOAENbI0, 3aj]ad, MOJAPa3yMEBAIOIINX CAaMOCTOSATEIHLHOE
co3faHue (pU3MUECKO MOJIENIH, aJIEKBATHON yCIOBHIM 3a/1a4H;

e TMOHUMaHHUE (PU3MUECKUX OCHOB M MPUHIIMIOB ACHCTBUS TEXHHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOIILYIO
cpeny;

e OBJAQJICHUE METOJAMHU CAaMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAJIM3a W HWHTEpIpeTanuu uHbOpMaIuu,
OINpPEJEIICHUS TOCTOBEPHOCTH MOJIYYEHHOIO pe3yJIbTaTa;

e CO3/IaHUE YCIIOBUM ISl PA3BUTHUS YMEHUM IMPOEKTHO-UCCIIEIOBATENBCKOM,
TBOPYECKOM JIeATELHOCTH.

Ha wu3ydenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJEN0), B
11 knacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennmaraemerii B mporpamMmme M0 (QU3NKE TepeyeHb JabOopaToOpHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BHIOOP
poBeeHUsT J1A0OPATOPHBIX pPabOT M OMBITOB € YYETOM MHAMBHUAYaJIbHBIX
O0COOCHHOCTEH 00yJaromuXCs.



COAEPKXAHME OBYUYEHUSA
10 KJIACC

Pa3gen 1. ®u3uka v MeTOAbI HAYYHOT'0 NMO3HAHUS

®usuka — Hayka o npupojae. HayuHble MeTOIbl MO3HAHUS OKPYKAIOLIETO
mupa. Posb 3KkcnepuMeHTa W TEOPUHM B MPOLECCE IO3HAHUSA IPUPOIBI.
DKCHEpUMEHT B (PUBHKE.

MopnenupoBanue (pU3MUYECKUX SIBJICHUA M TpoueccoB. HayuHble rumoressl.
duznyeckne 3aKOHBI U TeOpHH. ['paHUIBI TPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mMecTto Gu3uku B POPMUPOBAHUU COBPEMEHHON HAyUHON KapTHUHBI
MHPA, B TPAKTUUECKOUN AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBHKeHHE. OTHOCHUTEIBHOCTh MEXAHHYECKOTO JIBHIKCHHS.
Cucrema orcuéra. TpaekTopusi.

[lepemerienne, CKOpOCTh (CpeHsIsE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHE MaTepuaibHOW TOUKH, UX MPOCKIMH HAa OCHU CUCTEMbl KOOPJMHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHEHHOEe IBrkKeHue. I 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH U TepeMelIcHuUs
MaTepUabHONU TOYKU OT BPEMEHH.

CBoOomHOe najzieHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeitHoe  nBmkeHHWe. J[BUKEHUWE  MaTepualibHOM TOYKH IO
OKPYHOCTH C MOCTOSIHHOM 1O MOAYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAs
ckopocTh. [lepuona u yacrora obpamienus. [{eHTpocTpemMuTeIbHOE yCKOPEHUE.

TexHuyeckue yCTpPOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBU>KEHUE CHAPSIOB, IIETIHBIC U PEMEHHBIC MTepeavun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILIIOCTPALIMS KHHEMATUUYECKUX XapaKTEPUCTHUK
JIBVDKCHUS.

[IpeobpazoBaHue IBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne ABWKEHHS Tejla, OPOIICHHOTO IOJ YIJoM K TOPU30HTY M
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABMKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY IyTAMHU, MNPOMJICHHBIMU TEJIOM 34
MOCTICIOBATEIbHBIC PAaBHBIE TMPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JBUKEHHH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydyeHne NBUKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yuyenue ABMKEHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ippaomn  otHOocutensHOCTH  [amunes.  Ilepeeii  3akoH  HproToHAa.
NueprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit 3akoH HproToHa
JUIA MaTepUalIbHOM TOUKHU. TpeTuii 3aKkoH Hbr0TOHA 1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro Tarorenusi. Cuna Tsbkectu. llepBas kocMmudeckas
CKOPOCTb.

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

Tpenue. Buapl TpeHus (mokosi, CKoibxkeHus, kauenusi). Cuia tpenus. Cyxoe
TpeHue. Cuiia TpeHusl CKOIBKEeHUS U cuiia Tpenus nokos. Koadduiment tpenus.
Cuna COnpOTUBIICHUS MPU IBUKEHUU TEJIa B )KUJKOCTH WJIU rase.

[ToctynaTtenbHoe 1 BpamareabHOE ABMKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauleHus. llnedo cumnbl. YcnoBus
paBHOBECHS TBEPAOTO TEIA.

TexHndeckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne uHEPLIUK.

CpaBHeHME MACC B3aUMOJICMCTBYIOLIUX TEJI.

Bropoit 3axkoH HeroToHa.

N3mepenue cui.

CnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MTaJICHUH.

CpaBHEeHHME CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbXKEHUS.

YcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue aBuxeHUs: Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
pEe3UHOBOM 00pasiie, OT uX AehOpMAIIHH.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOrO Tejla, HWMEIOLIETO OCh
BpaLICHUS.

Tema 3. 3akonbl cOXpaneHus 6 mexaHuKe

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
Nmnynse CWIIBI M1 U3MEHEHUWE HMIyJIbCa TeJla. 3aKOH COXPAHEHUS MMITYJIbCA.
PeaktuBHOE IBHMKEHHUE.

PaGota cusibl. MOIITHOCTH CHJTBI.

Kunernueckasi sHeprusi MaTepuaJibHOW TOUYKH. Teopema 00 W3MEHEHHUH
KUHETUYECKOU IHEPTUH.

[TorennumanbHas JHEprus. [TorenunanbHas SHEprus YIpyro
nedhopMupoBaHHOW — mpykuHbl.  [loTeHnuanpHas  SHeprust Tejda  BOIU3U
MOBEPXHOCTH 3€MIIH.

[ToreHuuanbHple WM HENOTCHUUAJIbHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTECHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHUM CUCTEMBI TEIN.
3aKOH COXpaHEHUSI MEXaHUYECKON AHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHndeckne yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[lepexoa MOTEHIMATLHON YHEPTUU B KHHETUUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjapa C MOMOIIbIO JBYX OJIMHAKOBBIX
HUTSHBIX MAasSTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosekyasipHas GU3NKa 1 TEPMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHM U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. uddysua. Xapaktep IBUKEHUS U
B3aUMOJICMCTBUSI 4YaCTULl BewlecTBa. MOJEIU CTPOEHUs Ta30B, JKUIKOCTEU U
TBEPABIX TeJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojeleill. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana temmeparyp
Lenbcus.



Mogene upeanbHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACAIbHOTO raza. AOCOJIOTHAs TemIeparypa Kak Mepa
CpeoHEl KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHHUs dvacTtul rasa. lllkama
temneparyp KenbBuHa. I'a30Bbie 3akoHBI. YpaBHeHue MeHneneeBa—Knamneipona.
3akoH [lanproHa. M30mponeccsl B UACaTbHOM Tra3e C MOCTOSIHHBIM KOJMYE€CTBOM
BellecTBa. ['paduueckoe mnpeAcTaBICHHE U3OMPOIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JIMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiTel 10 MU PYy3UN KUAKOCTEN U ra30B.

Monens 6pOyHOBCKOTO JABUKECHHUS.

Mogaens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIlIECTBOBAHUE MEXXMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogenb, HILTIOCTPUPYIOIIas TPUPOLY AABICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHUS HUJEAIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, rabopamoptvle pabomol

Onpenenienne Macchl BO3AyXa B KJIACCHOW KOMHATE HA OCHOBE HM3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosbl mepmooOuHaAMUKU

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIUHAMHUYECKOU
CUCTEMBI U c11ocoObl e€ n3meHeHusi. KonnuecTBo Temnotsl v padbota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeajJbHOr0  rasa. Buasl  Temionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJbHAs TEeIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMI0Th NMpu TEIIoNepeaye.

[Tonsitue 00 anmabatHom mpouecce. IlepBbIi 3aKOH TEPMOJIMHAMHKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJIMHAMUKHU K u3omporeccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatuMocTh IPOIIECCOB B IPUPOJIE.

TemnoBele  mamuHbl.  [IpuHOWNBI  JEWCTBHST  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanus SHEPruM B TEIUIOBBIX MamuHax. KodpGhUIMEeHT MoiIe3H0Tro
nevictBug TeroBol mamwmHbl. [ukn KapHo u ero koadduiMeHT MOJIE3HOTO
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIeMbl TEIIIOIHEPTETUKHU.



TexHuueckue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAULMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruM Tejla MPHU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JAEWCTBUEM CXKAaTOTO BO3JAyXa, HarpeBanue 3¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHHs (BUIECOAEMOHCTPALINS).

N3meHeHue BHyTpEHHEH SHEpTruM (TeMIiepaTyphl) Tea Ipy Tersionepeaaye.

OnpIT 1m0 anauabaTHOMY pACHIMPEHHUI0 BO3ayXxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAaHUs, PEAKTUBHOTO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazogvie nepexoovl

[TapooOpa3zoBanue u KoHJeHcarus. VcnapeHue u kuneHue. AOCONIOTHAS U
OTHOCUTENbHAs BJAXHOCTh BO3ayXxa. HacelieHHBbId map. YaenbHass TeuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPbl KUTICHUSI OT 1aBJICHHUS.

TBépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpucrawioB. JKunkue xpucramisl. CoBpeMeHHble Marepuansl. [lnaBneHue u
KpUcTayui3anus. Y aeinbHas Tersiora miasienus. Cyonumarusi.

YpaBHeHue TEII0BOro 0anaHca.

TexHHUYecKue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUIPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU ITOJIyYEHUSI COBPEMEHHBIX MATEpUAJIOB, B
TOM YHUCJIE HAHOMATEpPUaJOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX NIAPOB.

Kunenue npy NnoHM>KEHHOM JIaBJICHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

HabGntonenue HarpeBanus U MaBJIeHUs] KPUCTANIMYECKOTO BEIIeCTBA.

JleMOHCTpanust KpuCTaJIoB.

Yuenuueckuii sxkcnepumenm, 1abopamopusie padbomul

N3mepeHne OTHOCUTENbHOM BIAXXHOCTH BO3/1yXa.

Pasznen 4. JnekrpoanHamMuka
Tema 1. dnexkmpocmamuxa
OnekTpuzauusi Tell. OJIEKTpUYecKHil 3apsn. J(Ba BuOa 3IEKTPUYECKHUX
3aps0B. [IpOBOJHUKH, OUANIEKTPUKMA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
IIEKTPUYECKOTO 3apsia.
B3anmoneiictBue 3apsaaoB. 3akoH Kyiona. ToueyHbIN 2EKTpUYECKUI 3aps.
Onektpuueckoe mnose. Hampsok€HHOCTh 3nekTpuyeckoro mnons. IlpuHumn



CYIIEPIO3ULIAN DIEKTPUUYECKUX TMOJIEH. JIMHUM HanpsKEHHOCTH JJIEKTPUUYECKOTO
IOJISL.

PaGora cun  snekrpocraruueckoro  mois.  [lorenmuman.  PasHocTh
NOTEHUUANIOB. [IpOBOOHUMKM UM JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
JuanekTpuyeckas IpOHULAEMOCTb.

DnekTpoéMKOCTh. KonaeHcarop. DneKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOI,
AIIEKTPOMETp, JJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOpP, KONMUPOBAJIbHBIN anmnapar, CTpyHHbINA TPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M NPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3anmopenicTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TI0JIE 3aPSAKEHHBIX TEI.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOMaAu
IJIACTUH, PACCTOSHUS MEXAY HUMH U IUIEKTPUIECKOW MNPOHULIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, irabopamoptvle pabomol

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

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

ONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJEJIBHOE COINPOTHUBICHHE BEUIECTBA.
[TocnenoBaTenpHOE, TapaIeNbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora onekTpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MomHOCTD
DIEKTPUYECKOTO TOKA.

DNEKTPOABWKYILAsA CHJIA U BHYTPEHHEE COINPOTUBICHHE HCTOYHHKA TOKA.
3akoH Oma 11 OJTHOM (3aMKHYTOM) 3JIeKTpuyeckoi nenu. KopoTkoe 3aMbIKaHUeE.

DONEeKTpOHHAsT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTpUYECKU TOK B BaKyyMe. CBOKMCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpOBOTHHKHY. CobOcTBeHHas 17§ IIpUMeECHAast IPOBOIMMOCTH
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexoa. [loaynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciuiaBax  BJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALINS. DIEKTPOIIU3.



DJIEKTpUUYECKU TOK B ra3zax. CaMOCTOATENBHBIA M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE INPUMEHEHME: aMIIEpMETD,
BOJITMETP, PEOCTaT, HCTOUYHUKH TOKa, ODJIEKTPOHArpeBaTeibHble MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBII 1O,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN THOJ, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHne CHitbl TOKa U HaIpSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepuaa.

CMemaHHOe COeTMHEHUE ITPOBOAHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOABWXKYIIEW cwibl. KOpoTKoe 3ambIKaHMe
raJIbBAHUYECKOr0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJLUIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

M ckpoBoii pa3psia U NPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne cMEemaHHOro COeINHEHUS PEZUCTOPOB.

M3mepeHne 3JIEKTPOABUKYILEH CHIIbI UCTOYHUKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue snexkrposiusa.

MexnpeaMeTHbIE CBSI3H

Nzyuenue xypca ¢gusuku 0a3oBoro yposHs B 10 kjacce ocylIeCTBISIETCS ¢
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
Ouonornuu, XMMHuH, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJO0B HAay4YHOIO
NO3HAHMS: SIBJICHUE, HAy4dHbIH (hakT, runoresa, Qu3myeckas BEIMUYMHA, 3aKOH,
Teopusl, HaOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxka: pelieHue CUCTEMbl ypaBHEHUM, JUHEHHas (yHKLHS,
napabona, runep6osia, UX rpauku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO,
BEKTOPBI U UX IIPOCKLIUH HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

Buonocus: mexaHndyeckoe IBUKEHUE B KUBOW mpupojae, Auddysusi, ocMoc,
TETIOOOMEH JKUBBIX OPTaHU3MOB (BHIIbI TEIUIONEpPEayH, TEIUIOBOS PAaBHOBECHUE),
AIEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE ATOMOB ¥ MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAash Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeJ, XUAKOCTEU M



ra3oB, JJEKTPUYECKHE CBOWMCTBA METAJJIOB, JJIEKTPOJUTHYECKAS IUCCOIHAIINS,
raJlbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/lyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: peoOpa3oBaHUE JBIKEHUH C HUCIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpPEHHUS B TEXHHKE, ITOIIIMITHUKHA, WCIOJb30BAaHUE 3aKOHAa COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JAPYTHE), JBHUTaTeIh BHYTPEHHETO
CropaHwus, mapoBas TypOWHa, OBITOBON XOJOMUILHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHalOB, B TOM 4YHCIEC HAHOMATEpUAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JICKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, DJIEKTPOHATPEBATEIHHBIC pUOOPHI,
AJIEKTPOOCBETUTEIBHBIC MPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. JaekTrpoauHamMuKa

Tema 3. Macnummnoe none. I1eKmpomMazHuUmMHaAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSAHHBIX  MAarHWTOB.
MarnutHoe mnosie. Bekrop marHuTHOM wuHAYKUMH. [lpuHOMO cynepno3uuuu
MAarHuTHBIX MOJed. JIMHMM MarHuTHOM WHAYKUMU. KapTWHAa JWHWNA MarHUTHOU
WHTyKIIUU TIOJISI HOCTOSSHHBIX MarHUTOB.

MarsutHoe T1I0JI€ TOPOBOJIHMKA € TOKOM. KapThHa JWMHUKA WHIYKIAU
MAarHuTHOrO TOJISI JUIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmonencTBre NpoBOIHUKOB €
TOKOM.

Cunia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuiia Jlopenua, €€ MOyJib U HalpaBlIeHUE. J[BUKEHHE 3apSKEHHOW YaCTHLIbI
B OJJTHOPOJTHOM MarHUTHOM moJjie. Padota cuisl Jlopenna.

SIBiieHue 2JIEKTPOMAarHUTHOW MHAYKUMHU. IlOTOK BeEkTOpa MAarHUTHOM
WHIYKIUU. OJIEKTPOJABMKYINAs CWIa HWHAYKIMM. 3aKOH JJIEKTPOMAarHUTHOU
nHayknuu Qapanest.

BuxpeBoe »anekTpuyeckoe Tmoisie. OIEKTPOJABIKYIIAs Cujla HHIYKIUU B
MIPOBOJHUKE, IBHXKYILIEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTh.  SIBIIEGHME CAMOMHIYKLUMH. OJIEKTPOABWXKYINAs CHJIA
CaMOMHIYKIIUU.

DHeprus MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMATrHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOJABUTATEIb, YCKOPHUTEIH 3JIEMEHTaPHBIX
YaCTUll, UHYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

JIvHMKM MHAYKIMYA MarHUTHOTO IOJIA.

B3aumopenicteue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha HOHBI SJIEKTPOJINTA.

SIBrIeHME 3IIEKTPOMArHUTHON MHIYKIIAH.

IIpaBuno Jlenua.

3aBUCUMOCTD 3JICKTPOABMXKYILEH CHIBI MHAYKIUU OT CKOPOCTH WU3MEHEHHS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIIHUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

M3ydeHnre MarHuTHOT'O OIS KaTYIIKU C TOKOM.

HccenenoBanne 1eMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH.

Paszgeu S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble Koaeoanus

KonebGatenpnass  cucrema. CBOOOAHBIE  MEXaHWYECKHME  KOJEOAHUS.
["apmonmnyeckue konebanms. [lepmona, wacrora, ammumryna u (asa KoseOaHUN.
[IpyXuHHBIN MasgTHUK. MareMaTHU4eCKUHM MASTHUK. YPAaBHEHHE TAPMOHHUYECKUX
kosiebanuil. [IpeBpanieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenpubiit koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXAYy MEXaHWYECKUMHU U
ANEKTPOMArHuTHEIMU KoJjiebanusimu. @dopmyna Tomcona. 3akoH cOXpaHEHUSs
HHEPTUU B UJCATHHOM KO0JIeOATEIHHOM KOHTYPE.

[IpencraBiienne o 3aryxaroumx KojieOaHusX. BhIHYK€HHbIE MEXaHUUYECKHE
kosneOanus. Pezonanc. BeIHyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[lepemennplii TOK. CHHYCOMAAQIBHBI NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsKEHHUS.

Tpanchopmarop. IIpousBoacTBO, nepeaadya U MOTPeOICHUE AIEKTPUUECKOM
DHEPIUHU. DKOJIOTUYECKUE PUCKU IIPU IPOU3BOJCTBE IEKTpO3HEepruu. KynbTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HM.

TexHuyeckre yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKHUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JIMHUHU JIEKTPOIIepeIay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIM WU
MaTeMaTUYECKUI MasSTHHK).



HaOmronenue 3atyxaromumx KojieOaHui.

HccnenoBanne CBOWCTB BBIHYXACHHBIX KOJIEOaHUM.

Hab6mronenne pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUSI OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJIEOaHUMH.

Pe3oHaHnc mnpu MOCHENOBAaTEIbHOM COEIMHEHUHU PE3UCTOpa, KaTyIIKU
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JIMHUY 3JIEKTPONEPEIayu.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanne 3aBUCUMOCTH TIEpUOa MaJbIX KOjJeOaHUM rpy3a Ha HUTHU OT
JUTMHBI HUTU U MacChl rpy3a.

HccnenoBanne NEpPEeMEHHOr0 TOKa B LENU W3 IOCJIEI0BATENIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHudeckue BOJIHBI, ycioBus pacnpoctpaHeHus. Ilepumon. CkopocTb
pacrpocTpaHeHuss W JJiuHa BoJIHBL [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HUnTtepdepenius u nudpaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTs 3ByKa. [’ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3TyUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHo#t BoiHe. CBoCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, TMOISpHU3aIis, Tudpaxius,
unTepdepenius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHIMIBI paguoCBsA3U U TeneBuaeHusA. Paqnonokanms.

DIEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTHMKA B TEXHUKE WM MEAMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpa3oBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MTPOIOJIbHBIX BOJIH.

Konebmtomeecs Teo Kak HCTOYHHUK 3BYKa.

HabGmronenue oTpakeHus U MPeJoMIICHUS MEXaHUYECKUX BOJIH.

HaoGmonenne uatepdepeHunu U 1uppakiinii MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOnronenune cBSI3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOW M
4acTOTOM KOJIeOaHUH.



HccnenosBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE,
IpeJIOMJICHUE, TTOIApHU3aIs, U paKius, THTephepeHITHSI.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsmMonuHENHHOE pacnpoCcTpaHEHUE CBETa B
oaHOpoaHOU cpexe. JIydu cBera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0paxkeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN TTOKA3aTeIh
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yrosl IMOJHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CinoxHbli coctaB Oenoro cseta. LBer.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DoKycHOe
paccTosiHUE W ONTHYECKas cuia TOHKOW NuH3bL [locTpoeHne u3obpakeHUi B
coOuparoux U paccerBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBelUYEHUE,
JlaBaeMoe€ JINH30MU.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.

BonnoBass ontmka. Wurtepdepenmus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHHMMYMOB B HHTEp(hEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JludpakiuoHHas pemérka. YCIOBHE HaOII0ICHHS
[VIaBHBIX ~MAakKCMMyMOB TIpU MNaJ€HUM MOHOXPOMAaTHUYECKOrO CBETa HA
TU(GPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuyeckne yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONnTHKa, TU(paKMOHHAS pelIETKa, TOJISIPOUSI.

Jlemoncmpayuu

[IpssMONMHENHOE pacCIpOCTPAaHEHUE, OTPAKEHUE M TMPEIIOMIICHHE CBETA.
OnTuueckue mpuoOopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpoCKoIa, TeJIecKona.

Hab6mronenne naTepdepenium cBera.

Habmronenne nudpakiuu cBera.

HaOGmronenue nucnepcuu cBera.

[Tony4yeHnne cnekTpa ¢ TOMOUIBIO MTPU3MBL.

[Tomyyenue ciexkTpa ¢ MOMOIIbIO AUGPAKIIUOHHON PEIIETKY.

HabGnronenue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul



W3mepeHne nokasaress NpeoMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNIUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH
['panunbl  NPUMEHUMOCTHM  KJIAcCMYeCKOoM  mexanuku.  [locTynatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILTEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEMJICHUE BPEMEHU M COKPAILCHHE
JUTUHBI.
DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBsi3b Macchl ¢ SHEPrued U UMIYJIHCOM PEISITUBUCTCKON YaCTHULIBI. JHEPrus
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu sHEpruun (HOTOHA C €T0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gororpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorddexra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpaHuiar
dboToaddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W TMPAKTHYECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboToMaATUMK, COJTHEUHAS OaTapes, CBETOIUO.

Jlemoncmpayuu

®oto3¢p(DHeKT Ha YCTaHOBKE C IMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeIHETO GhoTodddexra.

Ceeronnon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUO o -4acTHIl.
IImanerapHas Mogzenb aroMma. lloctynatel bopa. M3nydyenue u moriomieHue
(GOTOHOB TpU Tepexo/e aTroMa C OJHOTO YPOBHS SHEPrHMHM Ha Jpyroil. Bumsr
cnekTpoB. CHEKTp YpOBHEW HEPrUr aToMa BOJIOPO/IaA.

BonHoBsie cBoiicTBa yactull. Bosnubsl 1e bpoitns. KopryckynsipHO-BOITHOBOM
JTyaTu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHndeckre yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJbHbIN
aHaiu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.



Jlemoncmpayuu

Monens onsita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGmronenue nuHeHyaThIX CIEKTPOB U3ITyUECHHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomul

HaOmronenue nuHeyaToro cekTpa.

Tema 3. Amommnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocraBa
paauoakTuBHOro wu3nyyeHus. CoiictBa anbda-, OeTa-, raMMa-u3IydeHUs.
BnusiHuE pagr0aKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeuWTpoHa. Hykionnas moxens sigpa ['eitzenOepra—
NBanenko. 3apsaa sapa. MaccoBoe unciio siapa. M3oTonsl.

Anbda-pacnag. OJEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3TydeHHe. 3aKOH paIMOaKTUBHOTO pacraja.

OHeprusi CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl sipa.

SnepHsbie peakuuu. [leneHue u CUHTES sAlEp.

SAnepuwrii peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl M TEPCIEKTHUBHI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIACPHON SHEPTrEeTUKH.

DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeTo1b1 HaOJIOIEHHS U PETMCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

dyHaMeHTaIbHbIe B3auMOJIeHCTBUA. EMUHCTBO u3nueckoli KapTUHBI MUPA.

TexHuyeckue ycTpoucTBa U NMPAKTUYECKOE MTPUMEHEHUE: JTI03UMETP, Kamepa
Busnbcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TuMK MOHU3UPYIOLIUX YaCTHUL.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (GoTOrpadusim).

Paznen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Ortanbl pa3BuTHs actpoHoMuu. [IpukiagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro nHeba. Co3Be3ausi, sipKkue 3BE3MBI, IUIAHETHI, UX BHANMOE
NIBHOKEHHUE.

ComnHeynast cucteMa.

Comnnne. ComHeuyHass akTUBHOCTb. McTounuk sHeprun CoyiHIIA W 3BE3I.
3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTBE». 3BE31IbI TJIABHOM IOCJIEAO0BATEIILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» JJIsI 3BE3]l TJIABHOW MOCIENOBATEIbHOCTU. BHyTpeHHee cTpoeHue



3BE31. COBpPEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3BodoIMU CoJHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii Ilyte — nama I'anaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBa3zapbl. YEpHBIE ABIPHI B sApaxX
rajakTHK.

Bcenennas. Paciiupenne Beenennoit. 3akon Xa06ua. Pazberanue rajiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

MacirtabHas ctpykrypa Beenennoit. MertaraiakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaOmroienusi HeBOOPYKEHHBIM TJIa30M C UCMOJIb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN JJI ONIPENCTICHHUS TTONI0OXKEHUSI HEeOECHBIX 0OBbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEepHOro NoJylapus U ipKue 3BE3/bI.

Hao6monenus B Teneckon JlyHbl, uraneT, Mieanoro I1yTu.

O0o01mar01Iee MOBTOPEHUE

Ponp ¢u3ukm u acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOH,
COIIMAJILHON M ATUYECKOU cepax MesTeIbHOCTH YeJIOBEeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib GU3HUUECKOM TEOPUHU
B (GOpPMHPOBAHUU TPEACTABICHUNA O (DUIUYECKON KapTHUHE MHpPA, MECTO
bu3nuecKkoil KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPENCTABJIEHUI O IPUPOJIE.

MesxknpeaMeTHblie CBA3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kimacce oCyIecTBIsETCS C
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJIOTUHU, XUMHH, reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvle nonsimusi, CBSI3aHHbIE C M3yYEHHEM METOJOB HAay4YHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (pakT, rumore3a, (u3mdeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJEHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUH HA OCU KOOPIAWHAT, CIIOXKEHHUE BEKTOPOB,
MIPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKK MOAOOUS TPEyTOIHHUKOB,
OTIpEJICJICHHE TUTONIAIN TIOCKUX PUTYp U 00BhEMa Tell.

buonoeusa: »nextpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeabHbIC
JIBUOKEHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, NCUCTBUE
paJaraluy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAILUINYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMYECKOW PEIIETKH, CHEKTPaTbHBIN
aHaJIu3.



l'eocpaghusa: wmarHuTHBIE TONMIOCA 3€MJIM, 3alleKM MarHUTHBIX Py,
doTochEMKa 3eMHOI MOBEPXHOCTHU, MPECKA3aHNE 3eMIICTPACEHUH.

Texnonozcua: JIAHUM DJIEKTPOIEpPENad, TIE€HEpaTOp IEPEMEHHOIO TOKa,
JJIEKTPOABUTATENb, WHAYKLUOHHAA II€Yb, panap, pPajgHONPUEMHHK, TEIEBU3OD,
anteHHa, TeiedoH, CBY-meub, MPOEKIIMOHHBIM anmapar, BOJOKOHHAsl OITHKA,
coJiHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIET'O OBPA3OBAHUA

OcBoenne ydeOHOTO Tpenmera «Du3HMKa» HA YPOBHE CPEIHEro OOIIETo
oOpa3oBanus (6a30BbI YPOBEHB) MOJDKHO OOECTICUYHUTHh JOCTIIKCHHE CIIETYIOIINX
JUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIHTaTOB.

JINYHOCTHBIE PE3YJIbTATHBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOro npeaMera « Ou3uKay JOJKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMUXCS PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WUIIUEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlUM, TIO3UTUBHBIX BHYTPEHHHMX  yOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM IIEHHOCTSIM POCCHMCKOIro OOIIECTBa, pacIIMpeHUE >KU3HEHHOTO
ONbITA U ONbITA JACATCIBHOCTH B IMPOIECCE peaanu3alryd OCHOBHBIX HAMPaBJICHUMN
BOCIUTATEJIbHOM AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 WICHA POCCHMCKOIO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYSCKMX T'yMAaHUCTHYECKUX M
JIEMOKPATUUECKUX 1IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPa)xJaHCKOIrO
OO0IIeCTBa, y4aCTBOBATh B CAMOYITPABJICHUH B 00pa30BaTEILHON OpPTaHU3aIlnN;

YMEHUE B3aUMOJEHCTBOBATH C COLMATBHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) IAaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKON rpaX JaHCKOMU WJIECHTUYHOCTH,
MaTpUOTHU3MA;

IIECHHOCTHOE OTHOIICHUE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHXECHUSM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JEATEIBHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy IyIIEro;

4) 3¢TETHYECKOT0 BOCIIHTAHMS :

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOUYasl ICTETUKY HAYYHOT'O TBOPYECTBA,
MPUCYIIETo (GU3NIECKON HayKe;



5) TpyA0BOr0o BOCIUTAHUS:

WHTEPEC K pa3IMuHbIM cdepaMm NpodecCHOHATBHON ICATEIHHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCOZHAHHBIN BHIOOP
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHbBIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(GbU3UKY Ha TIPOTSHKEHUU BCEH JKU3HU,

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

c()OPMHUPOBAHHOCTh 3KOJIOTMUECKOW KYJIbTYpbI, OCO3HaHHE TIJ100aIbHOrO
XapaKTepa SKOJOTUUECKHUX MPOOIeM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE JCHCTBUI B OKPY>KalOIIEH CpeJie Ha OCHOBE
3HAHHU LEJIed YCTOUYMBOIO pa3BUTHUs YEJIOBEYECTBA;

pacuiMpeHue OmbITa JEATEIbHOCTH HKOJOTHMYECKON HalpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO0 (DU3UKE;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(OpPMHUPOBAHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PHU3NIECKON HAYKH;

OCO3HAHUE UEHHOCTU HAy4YHOU [EATEeIbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHus: (U3MKA  OCYIIECTBISATH  MPOEKTHYID M HCCIIEIOBATEIBCKYIO
JeATEeNIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHUS
ba3oBble JJornyeckue 1eMCTBUA:
CaMOCTOSITEILHO  (DOPMYIMpPOBaTh W aKTyaJIM3UpPOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LU ACATEIIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJISITh  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  pacCMaTPUBAEMBIX
bU3HYECKUX SBICHUSIX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4E€TOM aHaIu3a UMEHOIIUXCS
MAaTE€PUAIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIILHOCTH;
KOOPJIMHUPOBaTh W  BBIMIOJNIHATH pabOTy B  YCIOBHUSX  PEAITBHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciiegoBaTe/IbCKHe 1eiiCTBUS .
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEN, KIIOYEBBIMU MOHSATUSMHU W METOJaMH
(bU3UYECKON HAYKH;



BJIAJ€Th HABBIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOM NEATENIbHOCTH
B o0nactu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOIro COJEp)KaHus, NPUMEHEHHUIO pa3iINYHbIX
METO/I0B [TO3HAHUS,

BJIAJE€Th BHJIAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3OBaHUI0 W MPHUMEHEHHIO B Pa3jIHYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YKCJIE TIPHU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH  IPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyallM3WpOBaTh 3ajaady,
BBIJIBUTATh TUNOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHl NJis JI0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAIM3UPOBAaTh IIOJYYEHHBbIE B XOJE pEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATH COOCTBEHHBbIE 3aJayl B 00Opa30BaTEIbHOM
JeSITeIbHOCTH, B TOM YHUCIIE TIPU N3YYCHUH (DU3HKU;

JaBaTh OI[CHKY HOBBIM CHUTYaIlUSIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;,

yMETh TEPEHOCUTh 3HaHWA 10 (U3MKe B TPAKTUYECKYIO 00JIaCTh
KU3ZHENIEATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUruHAIbHBIC MOAXObI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, TOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU TOJNy4YeHHs] UHPOpMauu (HU3NIECKOTO COJEPIKAHUS W3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBJISATh IOWCK, aHAJIM3,
CHCTEMAaTH3allI0 M WHTEPIpEeTalni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (opm
IIPE/ICTaBIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCIIOJIb30BaTh  CPEJCTBa  WH(MOPMAIMOHHBIX M  KOMMYHUKAI[MOHHBIX
TEXHOJIOTMHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3aIMOHHBIX
3a7ad ¢ coOnroJieHueM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECYypCcOCOEpEeKEeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON OE30TTaCHOCTH;

CO3/aBaTh TEKCThl (PU3UUYECKOTO COJACPKAHWSA B PA3TUYHBIX (dopMarax cC
y4€TOM Ha3zHAYeHUs] UHPOPMALIUU U TEIEBOM ayIUTOPHUH, BEIOUpasi ONTUMAIIbHYIO
(dbopMy mpeicTaBlIeHUs U BU3yaIU3aluu.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eiiCTBHUSA:
OCYUIECTBJIATh OOIIEHHWE Ha YpoKax (U3UKM U BO BHE-YPOUHOM
NEeSTENbHOCTH;



pacrmo3HaBaTh MPEANOCHUTKM KOH(PIWUKTHBIX CUTyallMidi H  CMATYaTh
KOH(JIUKTBI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaIbHOU
paboThI;

BBIOMpaTh TEMAaTUKy W METOJbI COBMECTHBIX NEHCTBHI C Y4ETOM OOIIUX
MHTEPECOB M BO3MOXXHOCTEH Ka)X/I0T0 4ieHa KOJIUICKTHBA,;

OPUHUMATh 1LI€TM  COBMECTHOM  JEATENIbHOCTH, OpTraHW30BbIBATH U
KOOPAMHUPOBATh JEHCTBUS TO €€ MOCTH)KEHHUIO: COCTAaBJIATH IUIAH JIEHCTBHIA,
pachpenenarth poid C y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJbTAThI
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAJa U KaXKIOrO0 yYaCTHUKAa KOMaHAbl B
001Kt pe3ynbTaT 1Mo pa3padoTaHHBIM KPUTEPHSIM;

npearaTh HOBBIE TPOEKTHI, OIEHUBATh HWACH C TO3UIMH HOBHU3HBI,
OpPUTHHAJILHOCTH, MPAKTUYECKOM 3HAUNMOCTH;

OCYIIECTBISATh MO3UTHUBHOE CTPATETMYECKOE IOBEJCHUE B pPa3IMYHBIX
CUTYAIUAX, IPOSBISTH TBOPUECTBO U BOOOpAKEHUE, OBITh HHULIUATHBHBIM.

PerynsiTuBHBIC YHHBepCcaJbHbIe y4eOHbIe JeHCTBHA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYILECTBJIATh MO3HABATEIbHYIO AESITEIBLHOCTh B 00JacTH
GU3UMKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYJIHUPOBATH
COOCTBEHHBIE 3a/]a4H;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a7a4, TJIaH BBITOJIHEHUS MTPAKTHUYECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIIMpATh paMKH YYEOHOI0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTUpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3pYAMIMH B 00JacTH
(U3HKHU, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/J€Th  HABbIKAMU  IIO3HABAaTEJIBHOM  pediekcun Kak  OCO3HaHUsA
COBEpILIAEMbIX JIEUCTBHM M MBICTUTENbHBIX MPOLECCOB, UX pE3YyJbTaTOB U
OCHOBaHUM;



WCITIOJIB30BaTh MPUEMBI peIIeKCUU IS OLIGHKH CUTYyaIliu, BEIOOpa BEPHOTO
peIICHMS,;

YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS IO HX
CHU)KEHHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI APYTHX IIPU aHAIM3e pPe3yIbTaToB
e TENHHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOW HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIW3E pPe3yIbTaToOB
NEeSITENHHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYrUX HA OIIMOKH.

B mporecce A0CTHKEHUS JTMYHOCTHBIX PE3YJIBTATOB OCBOSHHUS MPOTPAMMBI
no (Qu3MKe I yPOBHS CpeaHEro oOmero oOpa3oBaHUS y OO0yYaIOIIUXCS
COBEPIIIEHCTBYETCS AMOIMOHAIILHBIN WHTEJUICKT, MPEANoJIararomii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh TTIOHMMATh CBOE AIMOIIMOHATIBLHOEC
COCTOSIHUE, BUJICTh HAMPABICHUS PA3BUTHUS COOCTBEHHOW AMOITMOHAILHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBaHUs, BKIIOUYAIOIIETO CAaMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHE, CIHOCOOHOCTh aManTUPOBATHCH K
HMOIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMU, BKIIIOYAIOIICH CTpEMJICHUE K JIOCTH)KCHHUIO 1ETH U
yCcrnexy, ONTHMHU3M, WHUIMATHUBHOCTH, YMEHHE IEHCTBOBATH HMCXOIS W3 CBOUX
BO3MOKHOCTEH;

AMIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIHBIX HABBIKOB, BKITFOUAIONIUX CIOCOOHOCTh BBICTPANBATH OTHOIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3peliaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCS YMECHHIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PuU3NKU B (POpMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PA3BUTUHU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOM JEITEIbHOCTH JIFOJICH;

YYUTBHIBATh TPAHUIBI TPUMEHEHHS U3YYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHalibHasl TOUKa, MHEpUUaIbHas cUCTEMa OTCU€Ta, a0CONIOTHO TBEPIOE TEIIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUI 3apsij] PU PEeIIeHUH PU3NYECKUX 3a]1a4;



pacrio3HaBaTh (pU3HUECKUE SIBICHUS (MPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOANHAMUKHU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJIMHEWHOE
JBKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWKEHUE 10 OKPYKHOCTH, WHEpIHs,
B3auMoJielicTBue Tel, nuddy3usi, OpOyHOBCKOE NBHXEHUE, CTPOSCHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bEMA TeJl MPU HarpeBaHUU (OXJIaXKIEHUH ), TETLIOBOE
paBHOBECHE, WCMApECHHUE, KOHJEHCAIMs, TUIaBJICHUE, KPUCTA/UIM3alUsl, KUIICHHUE,
BJI&YKHOCTbh BO3/lyXa, OBBIIICHUE JIABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
coCcylie, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHMSI Ta3a B  HM30IpPOILEccax,
AIIEKTPU3AIHUS TN, B3aUMOJCHCTBUE 3aPs/I0B;

OMUCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCMOJBb3Yys (DU3NYECKUE BEIIMYMHBI:
KOOpAWHATa, NyTh, NEpPEMENIEHHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTEHUIUAJIbHAS SHEPIusi, MEXaHU4YecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINKUCAHUMU MPABUIBHO TPAKTOBATH
(UBUYECKUIT CMBICT HCHOJIb3YEMbIX BEIWYUH, WX OOO3HAUCHHUS U EIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIMYUHY C JAPYTUMU
BEJINYMHAMU;

ONKCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIJIOBBIC SIBICHMUS,
UCTIONIb3Ysl (DU3MYECKHE BEIWYWHBI: JaBJICHUE Tas3a, TeMIlepaTypa, CpEeaHss
KMHETHYECKasi SHEPrusi XaOTHYECKOrO JBMXKEHUS MOJIEKYJI, CpPEIHEKBaApaTUIHas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHSSA HSHEPrusi, padora rasa,
KOA((PUIMEHT TONe3HOTO JEWCTBHUS TEIUIOBOTO JBHUTATENS; TPH OMHUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUN CMBICI HCIOJIB3YEMbBIX BEIIMYWH, WX
00O3HAaYEHUsI W CAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIOLIME JIAHHYIO
(bU3UYECKYIO BEIMYUHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUS (TIPOIIECCHI), UCTIONIB3YS (PU3NYECKUE BETUUYMHBI: AJICKTPUUCCKHUI 3apsi,
AIIEKTPUUECKOE M0JIe, HAMPSHKEHHOCTD TMOJISI, MOTEHIMAJ, pa3HOCTh MOTEHIIUAJIOB;
NIpU OMWCAHUHM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICIT HCIOJb3yEMBbIX
BEJIMYMH, UX OOO3HAUCHUS] M EJUHUIIBI, YKa3bIBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JTaHHYIO0 (U3UYECKYIO0 BETUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHAM3UPOBATh (PU3MUECKHE MPOIIECCHI U SBIICHUS, WUCIONB3YS (U3HUECKHE
3aKOHBI U TIPUHIIUIIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpPAHEHHS MEXAHWYECKOW OJHEPruu, 3aKOH COXpPAaHEHUS HMITYJIbCa,
NPUHIUAN CYNEPHO3UIIUA CHJI, TPUHITUIT PABHOMPABUS HHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJEKYJISAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHHUSI BEILECTBA, Ta30BbIE
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW 3HEPTryuU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
abCOJIIOTHOM TeMIlepaTypoM, MepBbIA 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHEHUS
AJIEKTpUYECKOro 3apsiia, 3akoH KyioHa, mpu 3TOM pasnuyaTh CJIOBECHYIO



(GOpMYITUPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (IpaHMULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBbIE MPUHIMUIBl JCHCTBUS  MalllMH, MNOpPUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3inyaTh YCIOBHs UX OE€30MACHOTO HCIIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBINIOJIHATh JKCIIEPUMEHTHI IO HCCIENOBAHUIO (DU3NYECKUX SBICHUM U
IIPOLIECCOB C HCIIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, NPU STOM
dbopmynupoBath mpoOieMy/3amady W TUIOTE3Y Y4YeOHOro JKCIEPHUMEHTa,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOpYyAO0BaHUS, HPOBOAUTH OMBIT U
(opMyJIpPOBATH BHIBOJIbI;

OCYUIECTBJIATh NPAMbIE U KOCBEHHBIE U3MEPEHUS] (PUINUECKUX BEIUYUH, IPU
TOM BBIOMpaTh ONTHUMAJBHBIN CIIOCOO M3MEPEHHS W HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh ~ 3aBUCUMOCTU  MEXAy  (U3NYECKUMHU  BEIMYUMHAMH  C
WCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUM, NPH 3TOM KOHCTPYHMPOBATHh YCTAaHOBKY,
¢uKcHpoBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIWYUH B
BUJIe Tabuuil U TpaduKOB, AeJaTh BBIBOABI IO Pe3yJibTaTaM HCCIEI0BaHNUS;

co0uro1aTh npaBuia 0€30MacHOrO0 TpyJa MPHU MPOBEIECHUHM UCCIEIOBAaHUIN B
pamMKax y4eOHOTO SKCIEepHMEHTa, Y4eOHO-MCCIEI0BAaTENIbCKOW W IPOEKTHOM
JESTEIbHOCTU C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPONCTB M J1aOOpaTOPHOIO
o0opy10BaHUS;

pemate pacu€THBIC 3a7a4d C SBHO 3aJaHHONW (DU3MUECKON MOJENbIo,
UCTIOJIB3YS (PU3MUECKUEe 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIIOBHS 3aJauu
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACHATh (DPU3MUECKHE BEIUYHUHBI U (HOpPMYIIHI,
HEoOXoauMble NJisi €€ pelleHHs, TPOBOJUTh PAacCUEThl U OLEHUBATH PEATbHOCTH
NOJIyYEHHOT'O 3HAYEeHUS (PU3HUECKON BEJIMYUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4d: BBICTPAUBATh JJOTMYECKU HENPOTUBOPEUNBYIO
LEMOYKY PACCYXKICHUI C ONOPOM Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
busnyecKkue IBJICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETALIUU
Y IPEICTaBIICHUs YYEOHOW M HAyYHO-NIOMYJIAPHON MH(POPMALIMH, MOTYYEHHON U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MMOTy4YaeMyto HH(OPMALINIO;

IPUBOJUTH IPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBSCHEHHE MPOLECCOB OKPYKAIOIIET0 MHUpPa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
Ui obecrieyeHus: 0€30MacCHOCTU MPU OOpaLEHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU



YCTPOWCTBAMH, JIJIsi COXPAHCHUS 37I0POBbS M COOJIOICHUS HOPM JKOJOTHYECKOTO
MOBEJCHUS B OKPY’KAIOIIEH CpeaE;

paboTath B TpYIIE C BBHINOJHEHUEM PA3IUYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PadOTy TPYIIbl, PAlMOHAIBHO pACHpenesiTh OO0S3aHHOCTH U
TUTAHUPOBATH JICSITEIHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBAaTHO OIICHUBATH
BKJIJT K&KJIOTO M3 YIACTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YUAIONITUXCS YMECHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (GU3NKKM B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHON KAapTUHBI MHpAa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUHM, B IPAKTUYECKOW NEATEIBHOCTH JIFOAEHU, LEIOCTHOCTh U €IUHCTBO
buznyecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyUYCHHBIX (U3UUYECKUX MOJIETeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsii, Ty CBETa, TOUCUHbI UCTOYHUK CBETA, siiepHas
MOJIC]Ib aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO spa INMpU pElieHUU (PU3NISCKUX
3a1ad;

pacno3HaBaTh (PU3NYECKUE SBJICHHS (TIPOIECCHI) U OOBIACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKU M KBAaHTOBOM (DU3UKHU: AJIEKTpUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEWCTBHs TOKAa, B3aWMOJICHCTBUE
MarHuTOB, DJIGKTPOMArHUTHas WHAYKIUS, JEHCTBUE MArHUTHOTO IO Ha
MPOBOJHUK C TOKOM W JIBIDKYIIHICS 3apsj, 3JCKTPOMArHUTHBIE KOJEOaHUS W
BOJTHBI, TPSIMOJIMHEWHOE PACIPOCTPAHCHHUE CBETA, OTPAXKECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W TONApU3alUsS CBETa, JHUCIEPCUS CBETa,
dbotoanekTpudeckuii 3QhexT (hoTodrddhexT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEHYATOr0 CIIEKTpa aToMa BOJOPOJA, CCTECTBEHHAas W HMCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONKCHIBATh W3YYEHHBIC CBOMCTBA BEIIECTBA (DICKTPUYECKUE, MarHUTHBIC,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOJAMMOCTb  pa3IUYHBIX  Cpel) |
AJICKTPOMArHUTHBIC SIBJICHUS (TIPOIECCHI), HMCTONB3YsS (HU3UYCCKUE BEITMYMHBIL:
IEKTPUYCCKUI 3apsl, CWia TOKa, JJICKTPUUECKOE HAMNPSIKCHHE, DIICKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJCKTPOABIDKYIAs CUiIa, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTyIIKWA, YHEPTUs DJICKTPUYECKOTO M MArHUTHOTO TOJIEH, TIEPHOJ U YacTOoTa
KojebaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M CHJIa TOKa B IIpolecce
TapMOHUYECKUX DJICKTPOMAarHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOSHUE U
ONTHYECKas] CWJa JIMH3BI, TIPU OMHCAHWH TPABUILHO TPAKTOBATh (HU3MUCCKHUI
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, HMX OO0O3HA4YCHHS W EIAWHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYIO BEIUYUHY C JPYTUMU
BEITNYMHAMU;



OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3YS
bu3nYecKre BEIMYUHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, YHEPTUs M UMITYJIbC (POTOHA, IEPHOJT MOTypaciaa, SHEPTUs CBIA3U
aTOMHBIX SIZIEp, TPU OMUCAHWUU TPABWIBHO TPAKTOBATh (PUIUYECKUN CMBICT
UCIIOJB3YEMbBIX BEJIUYUH, MX O00O03HAUEHUS U €IUHMIIbI, yKa3blBaTh (HOPMYIIbI,
CBSI3BIBAIONINE JIAHHYI0 (U3UYECKYIO BEIMYMHY C JAPYTMMU BEJIUYHMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUECKON BEITUUYNHBI,

aHATM3UPOBATh (PU3MUECKHE MPOIICCCHI U SBICHUS, UCIOIB3YyS (U3HUECKUEC
3aKOHBI M MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MAPAIIIEIBHOIO
COCIMHEHUsI MPOBOJHUKOB, 3aKOH J[xoyins—JIeHla, 3aKOH 3JIEKTPOMarHUTHOMU
WHYKIIMHU, 3aKOH MPSMOJUHEHMHOTO PacpoCTpPaHEHUsI CBETA, 3aKOHbI OTPaKEHUs
CBETa, 3aKOHBI MPEIOMIICHUSI CBETa, ypaBHEHUE DUHIITeHHA s PoTodddekTa,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXpPAaHEHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUsI MAacCOBOr0 4ucia, nmocryiaTtel bopa,
3aKOH PaJIMOAKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTHUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUS (rpaHUIbI, 00JIACTH)
MPUMEHUMOCTH;

ONPENENATh HAIIPABJICHHE BEKTOPA UHAYKIIMH MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CuJIbl Amriepa u cuibl JIopeHua;

CTPOUTh U OIKMCHIBATh H300paXKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIEPUMEHTHI [0 MCCIECIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOILIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU 3TOM
dbopmynupoBarh MpobieMy/3aiadyy M TUIOTE3y Y4e€OHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpY/I0OBaHMS, MPOBOAUTH OIBIT U
bopmMyIHpOBaThH BIBO/IBI,

OCYIIECTBIISATh MPSAMbBIC M KOCBEHHBIE M3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpPATh ONTHUMAJBHBIA CHOCOO M3MEPEHUSI M HUCIOJIb30BaTh M3BECTHHIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNUM;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEJIUYMH C HCIOJIb30BaHUEM
NpSIMBIX U3MEPEHUM: MPU 1TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH
pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WUYECKUX BEJIWYMH B BUAEC TaOIUI U
rpaduKoB, AeNaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIEIOBAHMUS;

coOII01aTh MpaBuiia 0€30MaCHOr0 TPyJa MPHU MPOBEJICHUU HCCIEIOBAaHUMN B
paMKax yd4eOHOro JKCIEpUMEHTa, Y4YEOHO-UCCIIECIOBATEIbCKON W MPOEKTHOM
JEATENIbHOCTU C UCIIOJb30BaHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1a00OPATOPHOIO
000pyIOBaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHON (DU3MYECKON MOJIENbIO,
UCIIOIB3YS (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1auu



BBIOMpATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYUHBI U (HOPMYJIBL,
HEOOXOAUMbIE NJisi €€ PEIICHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEAIBHOCTH
MOJTy4YE€HHOT0 3HaueHus (PU3NUECKON BEIIUYUHBL;

penaTh KaueCTBEHHbIE 3a/1aUl: BBICTPAUBATH JIOTUYECKH HETIPOTHBOPEUUBYIO
LEMOYKY pPACCYXKIACHUI € OMOpoil Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBJICHUS,

UCIIOJIB30BaTh ~ MpPU  PEIIEHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALIUU
U TIPEJICTABIICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGOPMAIIHNH, TOJTYUYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJydyaeMyto HH(pOpMaIuIo;

OOBSCHATh NPUHIUNBL JCHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUA UX 0€30MacCHOrO MCIOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

MPUBOUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHON >KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MPU OOpaIlEeHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JUIsl COXPAaHEHUS 310pOBbS U COOJIIOJIEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY’KaIOIIEH Cpejie;

paboTaTh B TpYyIIE€ C BBHINOJHEHUEM pPAa3IUYHbIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh padOTy TpyNIlbl, PAalUOHAIBHO pACHpENesiaTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJ€KBATHO OLIEHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIIEHUE pacCMaTpUBaeMoi TPOOIEMBI.
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Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHMUA
bu6mmoreka [{OK
11 ®du3uKa ¥ METOABI HAYYHOTO ITO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
22 Aaniiia ! https://m.eds00.ru/7f41bf72
bu6mmoreka [{OK
2.3 3aKOHbBI COXPaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU bubnnorexa [JOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bu6nmorexa [IOK
32 OCHOBBI TCPMOHHAMHKH1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubnmnorexa [JOK

®a30BbIE IEPEXOABI

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




Uroro no pazpeny

Paznen 4. JIEKTPOJAUHAMUKA
4.1 DIeKTpoCcTaTHKa

4.2 [TocTostHHBIN 2neKTpUYECKU TOK. TOKM B
' Pa3IM4YHBIX Cpelax

Uroro no pazaeny
Pe3epBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

24

10

12

22

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72




11 KJIACC

KounuectBo yacos JIEKTPOHHbIE
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