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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1o ¢usmuke 0a30BOr0 ypOBHS Ha YpOBHE cpenHero oOmero ooOpa3oBaHHUs
pazpaboTaHa Ha OCHOBE IIOJIOKCHHH W TpPeOOBaHWUN K pe3ylbTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTelnbHOM mporpamMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€Tom
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILEHIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Coneprxanue mporpamMmsl 1o (U3MKE HANpaBlieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTuHBI Mupa oOydaronuxcs 10—11 kmaccoB nmpu oOyueHnn ux (pusznke Ha 6a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-JIEATENIBHOCTHOIO mnoaxoaa. [lporpamma 1o (QuU3MKE COOTBETCTBYET
tpeboBanusaM PI'OC COO kx mIaHUpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yiabTaTaM OOyueHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb pPEATU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAyYHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3MKHM: JMYHOCTHBIE, MeETalmpeIMETHbIE, IpeIMEeTHble (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® [JJaHHpYyEeMbl€ pe3yJIbTaThl OCBOCHHUS Kypca (pu3MKu Ha 0a30BOM YpOBHE, B TOM YHUCIIE
MIpeIMETHBIE Pe3yabTaThl MO roJiaM O0yYEeHHUS;

e cojepkaHue yuyeOHoro npeamMera «Pu3nka» 1o rogam oOydeHusl.

dusnka Kak Hayka 0 Hambojee oOImUX 3aKOHAX MPHUPOBI, BHICTYIAsS B Ka4eCTBE Y4eOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CUCTEMY 3HAaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPA3YIOMMUMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xumueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuel. Vcmonb3oBaHuE W aKTHBHOE
npUMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TMOJYYEHHsS] HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBAMU U Apyrux. M3yueHue pu3nku BHOCUT OCHOBHOMW BKJIAJl B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTh HAYYHBIM METOJ MO3HAHUS MPU BBIIIOJHEHUH UMU Y4EOHBIX UCCIIEIOBAaHUM.

B ocHoBy kypca ¢pu3uku ans ypoBHSI CpeAHEro oOIero oO0pa3oBaHUs MOJIOKEH Pl HIEH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoes yenocmnocmu. B cooTBeTCTBUM € HEMl KypcC SIBJISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pas3AesioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU C HeW MaTepuan Kypca (GU3NKH OObEIUHEH BOKpPYT
¢busnueckux Teopuil. Bemymmum B Kkypce sBusiercss (GOpMUpOBaHUME MPEACTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpeanoiaraeT MCHOJIb30BAaHUE T'yMaHUTApPHOTO
noTeHnuana pu3n4eckoi HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTMYECKMMHM ITPOOIEMaMHU.

Hoes npuxnaonoti nanpagnrennocmu. Kypc Gu3MKu mpeanosiaraeT 3HaKOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes oxonoeusayuu peanusyercs IOCPEACTBOM BBEICHHMS JJIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJOIMUECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Takxke 00CyXIeHHUs MPoOJIeM pallMOHAIBHOTO NMPUPOJIOTIONIb30BAaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepXHEBBIMH DJIEMEHTAaMH Kypca (M3MKH Ha YpPOBHE CpeaHero oOrmiero oOpa3oBaHMA
ABIIAIOTCS  (u3ndeckue Teopuu (hopMHUpOBaHME MPEACTABICHUA O CTPYKTYype HOCTPOCHHS



¢u3nveckoil TeopuH, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPEJCTAaBICHUAX O IMPHPOJIE, IPaHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
HAy4YHBIX SIBJIEHUN U IPOLIECCOB).

CucTeMHO-IeSITETbHOCTHBIN TOJAX0 B Kypce (DM3MKH pearu3yercsl IMpexke BCEro 3a C4eT
OpraHu3alluy SKCIIEPUMEHTAIBHON JEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3MKH — ATO KCHOJB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
nabopaTOpHBIX PabOT, KOTOpBIE B Tporpamme 1o (usuke OoOBEAWHEHBI B OOLIUI CIUCOK
YUECHHUYECKUX TMPAKTUYECKUX padoT. BrigeneHune B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJS M OLEHKH, OCYIIECTBISICTCS YYaCTHHKAMH OOpa30BaTEIHLHOTO
mporecca UCXos U3 0COOCHHOCTEH TUTAHMPOBAaHKA M OCHAIeHHU Kabuneta ¢usuku. [Ipu sToM
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC H3MEPEHUS,
WCCIIEIOBAaHUSI 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO IIPOBEPKE
MIPEUIOKEHHBIX THUIIOTE3.

Bonpmoe BHUMaHME yAeNsSeTCs PEHICHUIO pacu€THBIX M Ka4eCTBEHHBIX 3a1a4. [Ipu aTom s
pacu€THBIX 3a/a4 TPUOPUTETOM SIBIISIOTCS 3a7adll C SBHO 3aJlaHHON (PU3MYECKOW MOJENbIo,
MO3BOJISIOIINE MPUMEHSTh M3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasferna
Kypca, TaK ¥ UHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3zesioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSCHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH H TIPOIIECCOB B
OKpYXarolenl >Ku3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENH ISl CUTYal[dd TMPAKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusamMu GI'OC COO k MatepuaibHO-TEXHUYECKOMY 00ECTICUCHUTO
y4aeOHOTO Tporiecca 0a30BbIN yPOBEHb Kypca (PU3UKHN HA YPOBHE CPEAHETO 00IIero 00pa3oBaHus
JOJDKEH W3y4aThCsl B YCIOBUSX MPEIMETHOr0 KaOwHera (U3MKM WIM B YCIOBHUSX
MHTErPUPOBAHHOTO KaOMHETa MPeIMETOB €CTECTBEHHO-HAYYHOIro LUKIa. B kabuHere (Qu3mku
JOJDKHO OBITh HE0OXO0IMMOE J1abopaTopHOE O0OpYyAOBaHWE /IS BBHITIOJHEHUS YKa3aHHBIX B
mporpaMMe 1Mo (QHU3MKE YYCHHMYECKUX TNPAaKTHUYECKUX paboT U JEeMOHCTpalMOHHOE
o0opymoBaHUE.

JlemoHcTpaMoHHOEe  O0opynoBaHue (OpMUpYeTCS B  COOTBETCTBUH C  MPUHLIUIIOM
MUHUMAaJIbHON OCTATOYHOCTH U 00OecreunBaeT MOCTAHOBKY IMEPEUYHCIEHHBIX B MporpamMme 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAUUN Ui HCCIENOBAaHHUS H3y4aeMbIX SIBJICHHI M IPOILIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopaTropHoe 00opyaOBaHHE ISl YICHUYECKUX MPAKTUYECKUX paboT GpopMupyeTcs B BUJIE
TEMaTHYEeCKHX KOMIUIEKTOB M oOecreynBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JABYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1IaOOPATOPHOTO OOOPYIAOBAHMS JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX M LHU(PPOBBIX MPHOOPOB, a TaKke
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HEJSIMU U3YyUeHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

e (dopmupoBaHuMe uUHTEpeca U CTpPEMIIEHUS OOYYAIOIIUXCS K HAYYHOMY H3YUEHUIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTYyalbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJICTaBICHUA O HAyYHOM METOJEe TMO3HaHUiA U  (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3y4yeHHs OCHOB CTPOEHHS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

e  (opmupoBaHuEe yMEHUI OOBSACHATH SBICHUS C UCHOJB30BaHHWEM (DU3MUECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeJIbCTB;

e (opmupoBaHue TpenCTaBICHUNA O PONIU (DU3MKHU U Pa3BUTHs APYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJOTHH.

JlocTikeHre STHX Ienel oOecreuuBaeTcs pelIeHHeM CIEIYIONIMX 3aJad B Ipolecce
u3yueHus Kypca GU3UKU Ha YPOBHE CpeslHEero oomiero o0pa3oBaHus:



e qnpuoOpeTeHHe CUCTEMBbI 3HAHMK 00 OOHmMX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOYAs] MEXaHUKY, MOJICKYSIPHYIO (PU3HKY, 3JIEKTPOIMHAMHKY, KBAHTOBYIO (DU3UKY
U DJIEMEHTHI aCTPOPHU3UKHY;

e (¢opmMupoBaHME YMEHHH TPUMEHATH TEOPETUUYECKUE 3HAHUS IS OOBSICHEHHS
(bu3NYeCKuX SBICHUH B MPHPOJE M JUIA MPHUHATHS MPAKTUYECKUX PEIICHHH B MOBCEIHEBHOMN
KHU3HU;

®  OCBOECHHE CIIOCOOOB pemIeHHs pa3IMYHbBIX 33J1a4 C SBHO 33JaHHON (PU3NYECKOI MOJETIBIO,
3aja4d, TOJpPa3yMEBAIOUINX CaMOCTOATEIBHOE CO3AaHuEe (HU3UYECKOW MOJENH, aJeKBaTHOU
YCIIOBHUSIM 33]1a4H;

® TIOHMMaHHWE (PHU3MYECKUX OCHOB WM TIPUHIIMIIOB JCHCTBHS TEXHHUYECKHX YCTPOWCTB H
TEXHOJIOTUYECKHX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENy;

® OBJIAZICHWE METOJAaMH CAaMOCTOSATENBHOTO IUIAHUPOBAHUS W TPOBEICHUS (PU3HMUECKHX
OKCTIEPUMEHTOB, aHAIW3a W WHTEpIpeTaluu WHPOPMALUK, ONPEACTICHUS JTOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJbTaTa;

® CO3JaHHe YCIOBHM A pa3BUTHUSI YMEHUH IMPOEKTHO-HCCIIEN0BATEIbCKON, TBOPUYECKOM
JEeSITEIbHOCTH.

Ha wusyuenne ¢usukum (0a30BbII ypOBEHBb) Ha YpPOBHE CpEIHEr0 0OIero oOpa3oBaHHS
otBojuTcst 136 wacos: B 10 kitacce — 68 vacoB (2 vaca B Hezenio), B 11 kimacce — 68 yacoB (2
gaca B HEJIEINIO).

[Ipennaraemselii B mporpamMmMe no (u3MKe MepeueHb J1abopaTOPHBIX U MPAKTUYECKUX padoT
SBIISIETCSI PEKOMEHJIOBAHHBIM, YUYHUTEIh JeJaeT BBHIOOP MPOBEICHUS JTA0OPATOPHBIX paboT H
OTIBITOB C YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromINXCs.



COJEP/KAHUE OBYYEHUA

10 KJIACC

Paznes 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS

®usuka — Hayka O npupone. Hayunbie meToapl INO3HaHMS OKpyxaromero mupa. Pois
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SBICHHA W mporeccoB. Haywnbie rumotessl. duznyeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HIECKUX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.

Pomp m wmecto ¢u3uku B (HOPMHUPOBAHMM COBPEMEHHOW HAayyHOW KAapTHHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOICH.

Jlemoncmpayuu
AHasnorosble U TU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe apmxkeHue. OTHOCUTENBHOCTh MEXaHUUYECKOTo JBIKEeHHs. Cuctema oTcuéra.
Tpaexropus.

[Tepemenienne, CcKOpocTh (CpedHsisi CKOPOCTh, MTHOBEHHAas CKOPOCTb) W YCKOPECHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMH Ha OCH CHCTeMBbl KoopauHaT. Clo)kKeHHe TepeMeIeHU 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBWKeHue. ['paduxu 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEpEMEIICHUSI MaTePUATbHOM TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuneitHoe nBukeHue. [[BrkeHrne MaTepuaaibHOM TOYKH 10 OKPYKHOCTH € MOCTOSHHOM
0 MOJYJII0 CKOpPOCTBbIO. YTJIOBasi CKOpPOCTb, JIMHEHHas CcKopocTh. llepmogy wm wactora
oOpartenus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

TexHnueckne ycTpoWCTBa M MPAKTUYECKOE NPUMEHEHHUE: CIUAOMETpP, JBUKECHHUE CHApSIOB,
LIETTHbIE U PEMEHHBIE MTEpEAAYN.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILUTFOCTPALIMS KHHEMATUYECKUX XAPAKTEPUCTUK JIBUKECHUSI.

[IpeoOpa3oBanue IBUKEHHI C UCTIOIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrxkeHus Tena, OpoleHHOTOo MO YTIIOM K TOPU30HTY M TOPU30HTATBHO.

N3mepenue yckopeHust CBOOOTHOTO MaIeHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHHS] MTHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOIIEHHS] MEXY MYTSMHU, MPOMACHHBIMU TEJIOM 3a IMOCJIEI0BATEIbHbIE

paBHBIE NPOMEXYTKH BPEMEHHM NP PABHOYCKOPEHHOM JABWKEHHUU C HA4aJbHOM CKOPOCTBIO,
PaBHOM HYJIIO.

N3ydeHnue nBuKeHU MIapUKa B BI3KOU KHUAKOCTH.
N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Ipuamun otHocurensHOoCTH ['anmunes. Ilepseiii 3akoH Hprorona. MHepuumanbHble CHCTEMBI
OTCYETA.

Macca Ttena. Cuna. IlpuHnun cynepnosunuu cwil. Btopoit 3akon Herortona mns
MaTepuanbHOM TOUKHU. TpeTuii 3akoH HproTOHA /1711 MaTepUaibHbIX TOYEK.

3akoH BceMupHOro Tsarotenus. Cuna tskectu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenue. Bunsl Tpenus (mokosi, ckoybxenusi, kaueHus). Cuna tpenusi. Cyxoe tpenue. Cuia
TPEHHSI CKOJIbXEHUS U cuiia TpeHus nokos. Kosdduuuent tperus. Cuia CONMpPOTUBICHUS TIPH
JBUKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[ToctynaTensHOE W BpaliaTeIbHOE JBIKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHJIbI OTHOCUTENBHO OCU BpaileHus. [lnedo cuibl. YcnoBus paBHOBECUSI TBEPAOTO
Tena.

Texnuueckre yCTpOWCTBA U MPAKTHUYECKOE NPUMEHEHHUE: TOJUIUITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHne nHEpLUH.

CpaBHeHHE MacC B3aMMOICHCTBYIOIIUX TEll.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOopMaIui.

Hesecomocts. Bec Tena npu ycKOpeHHOM NOAbEME U TTAJICHHH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecus TBEPIOTO Tenna. Bumbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydenue nBuxeHust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIUX B TPYKUHE W PE3HHOBOM
obpasrie, oT ux aedopmariiu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAIIICHHUS.

Tema 3. 3akoHbl COXpaAHEHUs 6 MEXAHUKE

Nmnynsc MaTepuaabHOM TOUKH (Tena), CUCTEMbl MaTepHalbHBIX ToueK. MIMIyabC CHIIBI U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PEakTHBHOE BHKEHNE.

Pabota crnpl. MOIIHOCTE CHJIBL.

Kunerndeckass sHeprus maTepuaibHOM TOYkH. TeopemMa 00 HM3MEHEHWH KHHETHYECKOU
SHEPrUH.

[TotenumaneHas sHeprus. [loTeHuunansHas sHeEprus ynpyro AeQOPMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnManpHple W HEMOTEHIMANbHBIE CHIBL. CBS3b pabOThl HEMOTEHIHUAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKON IHEPrUH.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

TexHnueckre yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONEpP, MNPYKUHHBIA
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[lepexon moTeHIMAIBHON YHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydyeHne aOCOMIOTHO HEYNPYroro yaapa C TOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

UccnenoBanue cBs3u pabOTHI CUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW DHEPTUU Tella Ha MpUMepe
pacTsKEHHUs PE3UHOBOIO JKI'yTa.

Pazgen 3. MosekynsipHasi pU3MKa M TEPMOAUHAMHMKA

Tema 1. Ocnoébt MONEKYNAPHO-KUHEMUUECKOU MeopUuU

OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUM M HMX OIBITHOE OOOCHOBaHUE.
bpoynoBckoe nBwkenue. Juddysus. Xapaktep IBHKEHHS U B3aUMOJCHCTBUS YaCTHUI
BellecTBa. Mojenu CTpOeHHs Ta30B, XHUAKOCTEH M TBEPABIX Ted M OOBSCHEHHE CBOWCTB



BEIIECTBA HAa OCHOBE AITUX Mojeneid. Macca m pazmepbl Mousiekysl. KosimuecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mogenby wuaeanibHoro ra3za. OCHOBHOE YpaBHEHHE MOJICKYJISPHO-KHHETHYECKOW Teopuu
uJeaNbHOTO rasza. AOCOJIOTHAsh TeMIeparypa Kak Mepa CpeAHEeW KHHETUYECKOM HHEepruu
TEIUIOBOrO JABWKEHUS yactul rasa. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B uealbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. ['paduueckoe npeacTaBieHue U30MPOLIECCOB: U30TEPMa,
n30x0pa, nuzobapa.

TexHudeckune yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbITel, OKa3bIBAIONIME JUCKPETHOE CTpOEHHE BemecTBa, (oTtorpaduu  MOJEKYI
OPraHNYEeCKUX COCTMHECHUH.

OneIThl 10 AUPPY3UN KUIAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUSI.

Mopenb, WUTFOCTPHUPYIOIIAs TPUPO/IY NAaBJICHUS Ta3a Ha CTEHKH COCy/a.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATHHOTO Ta3a, H30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3/IyXa B KIIACCHOM KOMHATE Ha OCHOBE M3MEPEHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/IyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]Ty TTapaMeTpaMy COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepMoauHamuyeckass cucTeMa. BHYTpEHHSAS SHEpPrus TEPMOJUHAMHYECKOW CHUCTEMbI M
crioco6Ob! e€ m3MeHeHus. KonndyectBo TerioTsl U pabota. BHyTpeHHsIs SHEpPTUsl 0JHOATOMHOIO
WJeaNbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JTydEHUE. Y JIeNIbHAs
TEITOEMKOCTD BelecTBa. KolnuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonsatue 06 anuabaTHOM Tponiecce. [lepBrIii 3akoH TepMoauHAaMHKHU. [IprMeHeHne epBoro
3aKOHA TEPMOJMHAMUKH K u3ompoiieccam. ['paduueckast untepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MIPUPOIE.

TernnoBbie Marmunbl. [IpuHIMIBL AelicTBUs TemoBbIX MamuH. [IpeoOpa3oBanust SHEpruu B
TeroBbIX MamuHax. KoaddummenT monesznoro nerictBus TeroBor mammebl [ukn KapHo u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIEMbl TEIIOIHEPTE€TUKH.

TexHnueckre yCcTpoilCTBa M MPAKTUYECKOE MPUMEHEHHUE: IBUraTelb BHYTPEHHEIO CrOPaHUsl,
OBITOBOW XOJIOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHyTpEeHHEH YHEPTUU Tella MPH COBEPILIEHUU PabOThI: BHUIET MPOOKU U3 OYTHUIKH
MoJ JEeMCTBHEM C)KAaTOTO BO3/yXa, HarpeBaHue 3Qupa B JATYHHOU TpyOKe MyTEM TpeHUS
(BUIICOAEMOHCTpAITHSA).

N3menenue BHyTpeHHEH sHEpruu (TeMmIepaTypbl) Tea Mpu Terionepeaaye.

OmnbIT 1o aguabaTHOMY PaCHIMPEHUIO BO3AyXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATEINsI BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoovl

[TapoobOpa3zoBanue u koHAeHcanus. VcnapeHue u kureHue. AOCOTIOTHAS U OTHOCHTENbHAs
BIIQXKHOCTh BO3Myxa. HackllmeHHbIN map. YaenbHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTh
TEMIIepaTypbl KUIIEHUS OT JaBICHUSI.



Tépmoe Temo. Kpucrammueckue u amopdHbie Tena. AHU30TPOIHUS CBOWCTB KPHUCTAJUIOB.
XKunxue xpucramael. CoBpeMeHHble Marepuaibl. IlnaBnenue m kpucramnuzauus. Y aenpHas
TeruioTa miasiaeHus. Cydonumanus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE TPUMEHEHHE: THUTPOMETP M TIICUXPOMETD,
KaJIODUMETP, TEXHOJIOTUM  TIOJIyYE€HUSI COBPEMEHHBIX MaTepHajoB, B TOM  YHUCIE
HaHOMAaTEepHaAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX [1aPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUMU.

CriocoObl MI3MEpPEHUS BIAKHOCTH.

Habnronenue HarpeBaHus U MJaBiIeHUs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMoHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3mepenue 0OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DiekTpoamHamMuka

Tema 1. dnekmpocmamuka

OnekTpu3anus Teil. DIEeKTPUIEeCKUH 3apaa. J[Ba Buaa ayieKTpudeckux 3apsaaoB. [IpoBoaHuKw,
JTUDJICKTPUKHU U TIOJIYTIPOBOIHUKH. 3aKOH COXPaHEHHUsI DJIEKTPUUECKOTO 3apsiia.

B3aumopericteue 3apsaoB. 3akoH Kymona. TodeuHbli 3JEKTPUYECKUAN 3apsi. DIEKTPUUECKOE
nosie. Hampsok€HHOCTE ieKTpruyeckoro mosist. [I[puHINIT CyMepro3HIIuu dJEKTPUIECKUX TTOJIEH.
Jlnauy HanpsSHKEHHOCTH DIIEKTPUUECKOTO TTIOJISL.

Pabota cun anekrpocratudeckoro moss. [lorennman. PasHocts notennmanos. [IpoBoaHUKH 1
JTURJIEKTPUKY B JIEKTPOCTATHYECKOM MoJe. J(uaneKkTpudeckast IpOHULAEMOCTb.

OnekTpoéMKocTh. KoHnaeHcaTtop. ONEKTPOEMKOCTh INIOCKOTO KOHAEHCATOpa. JHEprus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: 3JEKTPOCKON, JIIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpolCTBO M IPUHIMUIT IEUCTBUA SJIEKTPOMETpA.

B3anmoelicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE I0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DneKTpocTaTUyecKas 3aluTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATUYECKOM II0JI€.

3aBUCUMOCTD 3JIEKTPOEMKOCTU IUIOCKOIO KOHJIEHCATOpa OT IJIOLIAAU IUIACTHH, PACCTOSHUS
MEKy HUMH U TU3JIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 35eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. IlTocmoannwiit 3nexkmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEKTPUYECKUN TOK. YCIOBUS CYLIECTBOBAHUS 3JIEKTPUUYECKOrO ToKa. VMCTOYHMKM TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1enu.

DIEKTPUYECKOE COMPOTUBIIEHUE. Y IEIbHOE CONMPOTHUBIIEHHE BellecTBa. [locnenoBarensHoe,
napajuieJIbHOE, CMEIIAHHOE COEMHEHUE MPOBOHUKOB.

PaGora snexrpudeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTH SEKTPHUECKOTO TOKA.

DNEeKTPOABMKYILAs CUJIa U BHYTPEHHEE CONPOTUBJICHUE MCTOUYHMKA TOKa. 3akoH Oma s
MOJHOU (3aMKHYTOM) 3ekTpuueckoil nenu. KopoTkoe 3ambikaHue.



DneKTpOHHas IPOBOAUMOCTD TBEPABIX METAJNIOB. 3aBUCUMOCTh CONPOTUBIIEHUS METAJIJIOB OT
Temneparypbl. CBEpXIPOBOJUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs U NIPUMECHAs. IPOBOAUMOCTD MOJIYIIPOBOAHUKOB. CBOMCTBa
p—n-niepexoa. [oyrnpoBOJHUKOBEIE TPUOOPHI.

DOneKTpuueckuii TOK B pacTBOpax M paciulaBax dJEKTPOJIMUTOB. JEKTPOJIUTUYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENIbHBIM U HECAMOCTOATENbHBIN pa3psa. MosHus.
IIna3ma.

TexHuueckre yCcTpoOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETpP, BOJIBTMETpP, PEOCTar,
HUCTOYHUKUA TOKA, DJIEKTPOHArpeBaTeiIbHbIE NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIH  JMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH IMOJ1, TaJlbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSOKEHMSL.

3aBUCUMOCTh CONPOTUBJIEHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
IIOIIEPEYHOI0 CEYEHUs U MaTepHaa.

CMenraHHoe coeIMHEHNE TPOBOJHUKOB.

[IpssMmoe wn3MepeHue >naeKTpoABMKyHIEH cuiabl. KopoTkoe 3aMbIKaHME TalbBAHMYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCHMOCTb CONPOTHBIIEHHUS] METAJIJIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3psa M NpOBOAUMOCTB BO3AyXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

N3ydeHne cMEIaHHOTrO COEIMHEHUS PE3UCTOPOB.

W3mepenne 31eKTpoABIKYIIEH CHUIIbI NICTOYHMKA TOKA M €r0 BHYTPEHHETO CONTPOTUBIICHUS.

Ha6nronenue anexkrponusa.

Me:knpeaMeTHbIe CBSI3U

N3yuenune kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS C y4€TOM
CoJiepKaTeNbHbIX MEKIIPEIMETHBIX CBsI3el € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnvie nowsamus, CBS3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO IIO3HAHUS:
sBJICHHE, HAy4HbIM (akr, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, TEOpUs, HaOIIOIEHHeE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTeMbl ypaBHEHUH, JUHeNHas (QyHKuus, napaboia, runepbona,
uX rpaduku ¥ cBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIMH: CHHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC,
OCHOBHOE€ TPUTOHOMETPHUYECKOE TOKJIECTBO, BEKTOPbl M HX IPOEKLUHUHU HA OCH KOOPAMHAT,
CII0)KEHHE BEKTOPOB.

buonoeusa: mMexaHndeckoe JBWKEHHE B KMBOHM mpupone, nuddysus, ocMoc, TemIooOMeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOE PABHOBECHUE), SIEKTPUUECKUE SIBICHUS B
JKUBOU IIPUPOLE.

Xumusa: IUCKPETHOE CTPOCHHME BELIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUIKOCTEHM M ra3oB, JJIEKTPUUECKHE
CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAS JUCCOLUALNS, FaIbBaHUKA.

TI'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeusa: npeoOpa3oBaHUE ABMKEHMH C HCIOJIBb30BAHHEM MEXaHM3MOB, YUET TPEHUS B
TEXHUKE, MOJIINIHUKY, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS UMIylIbCa B TEXHUKE (pakera,
BOJAOMET W JIpyrue), JBUTATeNb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBON
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJIyYEHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCIIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJIOTMH,  D3JIEKTpOoCTaTWYecKass  3alluTa,  3a3eMJICHHE



ANIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TNPHUHTEP, AJIEKTPOHArpeBaTeibHBIE MPHOOPHI,
JIEKTPOOCBETUTENbHBIE IPUOOPBIL, TAJIbBAHUKA.

11 KJIACC

Paznen 4. DiekTpoamHnamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctrostHHbIE MarHuThl. B3auMoielicTBHME MTOCTOSIHHBIX MarHuTOB. MaruutHoe noJie. Bexkrop
MarHuTHOM HMHAYKUMH. [IpyHIMD cynepnosuumMyM MarHUTHBIX Iojed. JIuHuM MarHuTHOMU
uHaykuu. KapTtrHa nuHui MarHuTHOM MHTYKITUH TOJIS1 IOCTOSIHHBIX MarHUTOB.

MarnuTHoe TOJIe TPOBOJHUKA C TOKOM. KapTuHa NIWHMN WHAYKIMM MarHUTHOTO IIOJIS
JUIMHHOTO TIPSIMOTO TMPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.
OmneIT Opcrena. BzaumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb U HalpaBJIeHHUE.

Cuna Jlopenna, e€ MoaysIb U HampaBiieHue. [[BivkeHne 3apsHKeHHOM YacTHUIIBI B OJTHOPOTHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SBneHue DNEKTPOMAarHUTHOW MHAYKIMHM. [IoTOK BekTOopa MAarHMTHOM  MHIYKIIWH.
DNEeKTPOABMKYIIAS CHUJIA UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe »snexkTpudeckoe Tojie. DJIEKTPOJABMKYINAS CHJIAa HMHAYKIHH B TPOBOJHHKE,
JBIDKYIIEMCSI TIOCTYNATEIHHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NHAYKTUBHOCT. SIBI€HNE CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CUIIA CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHWE: IOCTOSIHHBIE MArHHWTHI,
AJIEKTPOMArHMTBHI, JIEKTPOJBUTATENb, YCKOPUTEN AIEMEHTAPHBIX YaCTUILl, MHIYKIMOHHAS [1E€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MAarHUTHBIM I10JIEM.

JIuHUY MHIYKIIMU MarHUTHOTO TOJIA.

B3anmopelicTBrue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JeiictBue cuiibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHOM UHAYKLIUH.

[IpaBuno Jlenna.

3aBUCUMOCTb 3JIEKTPOJABWAKYIIEH CHJIbl MHIAYKIMU OT CKOPOCTH W3MEHEHUS] MarHUTHOIO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomuol

N3yuenne MarHuTHOTO MOJIA KaTYyIIKUA C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBIIEHUS 3J€KTPOMArHUTHOM UHIYKIINH.

Pa3pen 5. Koredoanust 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHmsle Kojaedanus

KonebarenbHast cucrema. (CBoOogHBIE MexaHWueckue KojebaHus. [apmMoHuyeckue
konebanus. Ilepuon, dwacrora, ammautyga U (asa koneOanuil. [IpyXKMHHBII MasTHUK.
Matematuueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKUX KosieOanuil. [IpeBpaiieHue sHepruu
MIPU TapPMOHUYECKUX KOJIeOaHUSX.



KoneGarenpubiit  koHTYp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOJe€OaHMSA B HJCATBHOM
KoIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHWYeCKMMHU H  DJICKTPOMAarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HJCATHHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBnenne o 3aTyXalooUIUX KoOJICOAHUSAX. BBIHYKICHHbIE MEXaHHYECKHE KOJeOaHMs.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHHUS.

[lepemennbiii Tok. CHHYCOMAANBHBIN NEpEeMEHHbIH TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpancopmarop. IlpowsBoacTBO, mepeaada © TOTPEOICHHE OSIEKTPHUUECKOW DHEPTHUH.
DKOJIOTUYECKME PUCKH IpU MPOU3BOJACTBE AJeKTpod3Hepruu. KynbTypa wHcnoiab30BaHUsS
AJIEKTPOIHEPIUH B TOBCEAHEBHOMN KU3HU.

TexHuueckre ycTpouCTBa M MPAKTUYECKOE NPUMEHEHHUE: IEKTPUYECKUN 3BOHOK, TEHEPATOP
MIEPEMEHHOT0 TOKa, IMHUU JIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeNbHOM cucTeMBbl (IPYKMHHBIA WM MaTeMaTUYeCKUI
MasITHUK).

HaGnronenue 3aryxarommx KojiedaHui.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGnronenue pezonanca.

CBOOOTHBIE IEKTPOMArHUTHBIE KOJIEOAHMUS.

OcmorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKa W HAampsHKEHUS OT  BPEMEHH) Ui
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mocienoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKM WHIAYKTUBHOCTH U
KOHJICHCATOPA.

Monens JINHAY 3IIEKTPONIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPHOAA MajbIX KojeOaHWH rpy3a Ha HUTH OT AJMHBI HUTU U
Maccsl rpysa.

HccnenoBanue nepeMeHHOr0 TOKA B LEMU U3 MOCIEN0BATENBHO COCIMHEHHBIX KOHIEHCATOPA,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60Hbl

MexaHn4yeckue BOJIHBI, YCIOBUA pacnpocTtpaHeHus. llepuon. CkopocTh pacipoCTpaHEeHUs U
nnuHa BosHbL.  Ilomepeunble M HpoaosibHblE BOJHBL VHTepdepeHIMs U Iudpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBL. YCJIOBMS M3JIy4€HHs DJJIEKTPOMAarHUTHBIX BOJH. B3aumnHas
opueHrtaius BektopoB E, B, V B anekrpomarautHoi BojHe. CBOMCTBa 3JI€KTPOMAarHUTHBIX
BOJIH: OTpaXeHHe, MpelloMIIeHue, nossgpuzanus, audpakuus, uHTteppeperuus. CKopocTh
JIEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTpoOMarHuTHHIX BOJIH. [IpuMeHeHne 31eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paguoCBs3U U TeneBuAcHUs. Paguonokanus.

ONEKTPOMAarHUTHOE 3arpsI3HEHNUE OKPYKAIOLIEH CPEIBI.

TexHuyeckne yCTpPONCTBA M NPAKTUYECKOE IPUMEHEHME: MY3BIKAJIBHBIE HHCTPYMEHTHI,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE U MEIUIMHE, pajap, pPaguoONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHUE NOMEPEYHBIX U MTPOJIOIBHBIX BOJIH.

Kone6uomieecs: Teno Kak HCTOYHHK 3BYKa.

HaGnronenue oTpaxkeHus U MPENOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHnu 1 Juppakiiuil MEXaHHIECKUX BOJIH.

3BYKOBOM PE30HAHC.



Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIUTYION U 9aCTOTON KOJICOAHHIA.

HccnenoBanue cBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, IPEIOMIICHUE, MOJIIpU3aLus,
mdpaxys, nHTepdEpeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsmonuHeiiHOe pacnpoCTpaHEHUE CBETa B OJHOPOJHOM Cpele.
JIyud cBeta. ToueUHBIN ICTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHBI OTpakeHUs cBera. IlocTpoeHume W300paKeHHH B TIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3aKOHBI TPEIIOMIICHUSI CBETA. AOCOJIIOTHBINA TTOKA3aTeNb MPEIOMIICHUSI.
[TonHoe BHyTpeHHEE OoTpakeHue. [IpenenbHbIi yroJl IOJIHOIO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CiioxxHbIi cocTaB Oeoro ceera. Ler.

Cobuparomue u paccerBaromye JUH3bl. ToHKas auH3a. POKYCHOE pacCTOSHHUE U ONTHYECKAsI
cwia TOHKOW JuH3bL. [locTpoeHue n300pakeHuil B coOMparOIMX M pacCeMBAIOMIMX JIMH3AX.
@opMyIia TOHKOW JIMH3BL. Y BEJIUYECHHE, TaBAEMOE JIMH301.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

Bonnosas ontuka. Matepdepennius cBera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS HAOIOICHUS
MaKCUMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpakuus ceera. Judpaknuonnas pemérka. YciaoBre HaOMIOEHHS ITaBHBIX MaKCUMYMOB
MIPH MMaJIECHU MOHOXPOMAaTHYECKOIO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texnuyeckne ycTpoWcTBa M TPAKTUYECKOE MPUMEHEHHME: O4YKH, JIyna, (oToanmapar,
MPOEKIIMOHHBIM ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OINTUKA, JU(pPaKIHMOHHAs
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsimonuHelHOE pacnpoCTpaHEHUE, OTPAKEHUE U MpeloMieHHe cBera. OnTuyeckue
MIPUOOPHI.

[TosnHO€ BHYTpEHHEE OoTpakeHue. Moaennb CBETOBOA.

HccnenoBanne cBONCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKONa, TEIECKOIIA.

Ha6nronenue nnrepdepeHIiuy crera.

Ha6mronenue qudpaknum cBerta.

Habmonenue nucnepcun cBera.

[Tonydyenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[Tonyuenue cekTpa ¢ TOMOUIBIO AUPPAKIIMOHHON PEIIETKH.

Habmronenue nonspusauu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenune nokasaresns NpesoMIIeHUs CTEKIa.

HccnenoBanue cBOWCTB M300pakeHUI B JTHMH3aX.

Habmronenue nucnepcun cBera.

Pazges 6. OCHOBBI CIeIHAJIbLHOM TEOPHH OTHOCHTEIbHOCTH

I'paHunel NPUMEHMMOCTH KJacCHMYeCKOM MexaHuku. IlocTymaTel crnenuanbHOM Teopuu
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCThH MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, IPUHLIUI
OTHOCHUTEIbHOCTH DWHIITEHHA.

OTHOCHUTENBHOCTD OTHOBPEMEHHOCTH. 3aMEUIEHNE BPEMEHH U COKPAILICHUE JAJIUHBL.

OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.

CBs13p Macchl ¢ PJHEPTUEN U UMITYJIBCOM PENATUBUCTCKON YaCTUIbl. DHEPrus NOKOSL.

Pa3nen 7. KBantoBasi pusznka
Tema 1. Dnemenmul kearnmoeoii onmuKu



@®otonbl. @opmyna [InaHka cBsi3u 3HEpPruu (GOTOHA C €0 YACTOTOW. DHEPrHsl U UMITYIIBC
¢doToHa.
OtkpeiTe u uccnenoBanue Gorodpdexra. OnbiTel A. I'. CroneroBa. 3akonsl ¢porodddexra.
VYpaBuenue DiiHimreiiHa s potorddexra. «Kpacnas rpanuna» Gotorddexra.
Hasnenue ceera. Onbith [1. H. JIeGenena.
XHUMHUYECKOE IEUCTBUE CBETA.
TexHuueckre yCTpoOWCcTBa W TPAKTHUECKOE IpuMeHeHHe: (oTornemMeHnTt, (OTOAaATIHK,
COJIHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTodhdeKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. Ombitel Pesepdopaa mo paccessHuto o -uactuinl. [lmanerapHas
Mozens aroma. [loctynarel bopa. M3nydenue u norsouieHne GOTOHOB IpU MEPEXOJE aroma ¢
OJIHOTO YpOBHSI B3Hepruu Ha JApyro. Buasl crnekrpoB. CnekTp ypoBHEH 3Heprud aroma
BOJIOpO/JIA.
BosHoBBI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOU Tyann3M.
CrioHTaHHOE M BBIHYXJCHHOE U3TTyYCHHUE.
TexHuueckue yCTpOWCTBA W INPAKTHYECKOE TNPHUMEHEHHWE: CIEKTPAJIbHBIA  aHaIu3
(criekTpockom), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI J1a3epa.
Ha6nronenne nuHeHvYaThIX CIIEKTPOB U3TyICHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenune nuHeHvyaToro crexkTpa.
Tema 3. Amomnoe a0po
DKCIIEpUMEHTHI, JT0Ka3bIBAIOIIUE CIOKHOCTh CTpoeHUs siipa. OTKphITHE PaJUOaKTUBHOCTH.
OmnsiTel Pesepdopaa no onpeneneHuIo coctaBa paaloakTUBHOrO u3inydeHus. CoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.
OTtkpeITHE TIpOTOHA W HelTpoHa. Hykmonnas moxens siapa I'eitzenOepra—lBanenko. 3apsn
sanpa. MaccoBoe uucio aapa. 30Tormsl.
Anbda-pacniaa. DIEKTPOHHBIM U TMO3UTPOHHBIM Oera-pacman. l'amma-uznydenue. 3aKoH
PaZOaKTUBHOTO pacmaja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
Snepusie peakiuu. [lenenue u cCUHTE3 siEp.
SAnepusiii  peaktop. Tepmosimepublii cuHTe3. I[IpobmemMbl M MEPCHEKTUBBI  SAEPHOM
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
OnemeHTapHble YacTULBI. OTKpPBITHE O3UTPOHA.
Metoabl HAOIIOEHNS U PETUCTPALIUH SIEMEHTAPHBIX YACTHII.
dyHamMeHTaIbHbIE B3auMoAeHCTBUS. EAMHCTBO (hpu3ndecKoit KapTHHBI MUpA.
TexHuyeckne ycTpoWCTBa M IpPaKTUYECKOE INPUMEHEHHE: [O3UMETp, Kamepa BuibcoHa,
SJICpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TunK HOHM3UPYIOUIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).



Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKHU

Oranel pa3BUTHA acTpoHOMHUU. IprKiiagHOEe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.

Bun 3Bé3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHnas cucrema.

Connue. ConHeuHast akTUBHOCTb. Mcrounuk sHeprun CosHia v 3BE3/1. 3BE3/bl, UX OCHOBHBIE
XapaKTepUCTUKHU. Jluarpamma «CHEKTpalbHBIA KilacC — CBETHUMOCTb». 3BE3/bl TJIaBHOMU
[IOCJIEIOBATEIbHOCTA.  3aBUCHUMOCTh ~ «Macca — CBETHMMOCTbY» JUIsl  3BE3J  TIJIaBHOM
ocyeoBareabHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHbIE MPEACTaBICHUS O
MIPOUCXOXKACHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTambl KU3HU 3BE3L.

Mnineunsiii [1yte — nama [Nanaktuka. [lonoxxenne u apuxenue Connna B [Namakruke. Turbl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajlakTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06na. Pasberanme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

Macmrabnast ctpykrypa Beenennoil. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJIa30M C UCIHOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUH NS
OTIpEJIeNIEHUs] TOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3MS
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

Oo6o0maruiee NOBTOPEHNE

Ponb pusukm 1 acTpoHOMUN B SIKOHOMHYECKOU, TEXHOJIOTHUECKOM, COMATBLHON M 3 TUUECKON
cdepax AeaTeIbHOCTH YeIOBeKa, poJib U MECTO (PU3UKU U aCTPOHOMHH B COBPEMEHHOW HAay4HOM
KapTUHE MHpPA, POJb (U3HUYECKOW Teopuu B (HOPMHPOBAHMU TPEACTABICHUN O (u3ndeckon
KapTHUHE MHUpa, MECTO (pU3MUecKON KapTHHBI MUpPa B OOIIEM pSAY COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX NPEJCTABICHUN O IPUPOJE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kiacce OCYIIECTBISETCS € YYETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHUH.

MeosicnpeOmemnuvle nousamusi, CBS3aHHbIE C HW3y4YEHHEM METOJOB HAYYHOI'O TO3HAHHUSA:
SBJICHUE, HAy4yHbId (pakT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/IEHUE,
9KCIIEPUMEHT, MOJICIIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: peuieHHe CUCTEMbl YpPaBHEHUN, TPUTOHOMETpUYECKHE (YHKIMH: CHUHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC AJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TI0I00US TPEYTOJILHUKOB, OMIPEIeICHNE TUIOIIAIU TUIOCKUX QUryp U o0bEma Ted.

buonocus: >nexTpuyueckue SIBICHUS B KUBOW MPUPOJIE, KoJieOaTeIbHbIE IBUKEHUS B KUBOM
MPUPOJIE, ONITUYECKUE SIBJICHUS B AKUBOU NMPUPOJE, NEHCTBUE parallii Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpO€HHME aTOMOB M MOJIEKYN, KpUCTAJLIMYECKas CTPYKTypa TBEPIABIX Te,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM PEIIETKY, CIIEKTPAIbHBIN aHAU3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MIIM, 3aJ€KHM MArHUTHBIX pPyHd, (HOTOCHEMKA 3eMHOM
IIOBEPXHOCTH, IIPEJICKA3aHNE 3EMIIETPACEHUM.

Texnonocus: JMHUAM DJIEKTPOIEpenady, I'€HEpaTOp MEPEMEHHOI0 TOKa, 3JIEKTPOABUIATElNb,
MHAYKIMOHHAs MedYb, pajap, paJAuoNpUEMHHK, TEJIeBH30p, aHTeHHa, TenedoH, CBU-neus,
MIPOEKIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS NTPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenmne yueOHOro mpenMera «®Du3nMKa» HA YpPOBHE CpEIHETO o00Imero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MCTAIIPECAMCETHBIX U IPCAMETHBIX O6p8,30BaTeJII>HI>IX PE3YyIbTATOB.

JJUYHOCTHBIE PE3YJBbTATBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHS y4eOHOTO mpenmera «Du3WKa» TOJDKHBI OTPAKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIBITa M OMBITA JISATSIBHOCTH B MPOIECCE PeaTH3alliil OCHOBHBIX
HaIPaBJICHUH BOCIIMUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

COPMHPOBAHHOCTh ~ TPAKJAHCKOH  TO3UIMHM  OOyJaromierocss Kak aKTHBHOTO M|
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITMOHHBIX OOIICYSIIOBEYSCKUX TYMAHHUCTHYECKUX U JIEMOKPATHUYCCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBPHOCTh B HMHTEpPECcax TPa)KJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHONW OpraHU3aIliH;

YMEHHE B3aUMOJICHCTBOBATE C CONMATBHBIMIA HHCTUTYTAMHU B COOTBETCTBUH C UX (DYHKITUAMU
M Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKON JIEATEITHLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IIEHHOCTHOE OTHOIIIEHUE K TOCYAAPCTBEHHBIM CHMBOJIaM, TOCTHKEHUSAM POCCUUCKUX YIEHBIX
B 00ylacTi (PU3UKHU ¥ TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUSI;

CIOCOOHOCTh OIIEHHWBATh CHUTYAllMI0 W NMPHUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTUPYSICHh Ha
MOpPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B JICITEIIBHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIa/Ia B OCTPOCHUE YCTOMYHUBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ACTETUKY HAY4YHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoit HayKe;

5) Tpy/10BOr0 BOCIIMTAHHUSI:

HMHTEpEC K pa3InuHbIM chepaM mpodecCHOHAIBHON ASATEIHPHOCTH, B TOM YHCJIE CBS3aHHBIM C
¢bu3MKOM U TEXHUKOW, yMEHHE COBeplIaTh OCO3HAHHBIK BHIOOP Oymymieil mpodeccun u
peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUI0 M caMOOOpa3oBaHUIO B 0OnacTd (U3MKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 7K0JIOrHYecKOro BOCHUTAHMS:

chOpPMUPOBAHHOCTh  DKOJIOTUYECKOW KYJIbTYpPhl, OCO3HAHUE TJO0AIBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

TUTAHUPOBAHHUE U OCYIIECTBJICHHUE JIEHCTBHUI B OKPYKAIOIIEH Cpeie Ha OCHOBE 3HAHUSA Iienel
YCTOWYHBOTO Pa3BUTHS YEIIOBEUECTBA;

paciupeHe ombiTa JAeATeIbHOCTH SKOJOTHYECKONH HANpPaBIEHHOCTH Ha OCHOBE MMEIOIINXCS
3HAHUI TI0 PHU3HKE;



7) HEeHHOCTH HAYYHOT O MO3HAHUS:

cOpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
¢u3nveckoil HayKu;

OCO3HAHHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTh B IPOIECCE M3YYCHUS (U3UKH
OCYIIECTBIISATH MPOCKTHYIO U HCCIICA0BATEIBCKYIO ACATSIBHOCTh UHIUBHUIYyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTebHbIe YHHBePCAJIbHbIE YUeOHbIE TeiicTBUSA

Ba3oBble Joruveckue aeicTBUA:

CaMOCTOSATENIbHO  (DOPMYIHPOBATh W  aKTyaJU3UpPOBaTh TMpolieMy, paccMarpuBaTh &
BCECTOPOHHE;

OTIPENIENATH IIeNTU IS TEIHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHIKCHUS;

BBIABJIATH 3aKOHOMEPHOCTHU U IMTPOTHUBOPCUUA B PAaCCMATPHUBACMBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUAX

pa3pabaThIBaTh IJIAH PEIICHUs] MPOOIEMBbl ¢ YUETOM aHalu3a UMEIOIIUXCS MaTEPHAIBHBIX U
HeMaTepHUaIbHBIX PECYPCOB;

BHOCHUTHL KOPPCKTHUBBI B ACATCIIBHOCTb, OLCHHUBATHL COOTBETCTBUC PE3YJILTATOB ULECIAM,
OLCHUBATb PUCKU HOCHG}ICTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBATh M BBINOJHATH pabOTy B YCIOBUSAX PEATbHOTO, BHUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOICUCTBUS;

pa3BUBaTh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUU JKU3HCHHBIX npo6neM.

Ba3zoBble ucciaenoBarebcKue AeiicTBUS:

BJIaICTH Hay‘-IHOI\/'I TepMI/IHOHOFI/Ieﬁ, KITFOYEBBIMU ITOHATUAMHU U METOJaMHU (1)I/ISI/I‘ICCKOI>'I HAyKU;

BJIQJIETh HAaBBIKAMU Y4EOHO-HCCIIEOBATEIbCKOM U TPOEKTHOW JNeATEIbHOCTH B 00JIacTH
(bu3HUKHN, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MTOMCKY METOJIOB PELICHUS 3a/1au
(bu3NYECKOTO COJIepKaHUs, TPUMEHEHHIO Pa3InYHbIX METOI0B IO3HAHMS,

BIIAJCTh BHUAAMU JIEATEIBHOCTH IO [OJYYEHUIO HOBOTO 3HAHUS, €r0 HWHTEpIpeTaluy,
npeo0pa3oBaHUI0 M MPUMEHEHHUIO B PAa3jMYHBIX YUEOHBIX CHUTYyallUsX, B TOM 4YHUCIIE MpHU
CO3/ITaHUHU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISIBIISITh MIPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJU3UPOBATh 33aJady, BbIIBUTATh THIIOTE3Y
e peleHus, HaXOIUTh AapryMEHTBl JUIsl JOKa3aTelbCTBa CBOUX YTBEPXKIEHHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH IMOJIYYEHHBIE B XOJI€ PEUICHMS 3a[aud pe3yNbTaThl, KPUTHUYECKH OIICHUBAThH
UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/laud B 0Opa30BaTEIbHOMN NEATEIBHOCTH, B TOM
YHClie IPU U3YUYCHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJICH, IIpe/ylaraTh OPUTHHAIbHbIE TOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undopmanmeii:

BIIJIETh HABBIKAMH TMOJy4eHUS HHPOpMAIUU (PU3MUECKOTO COJEp)KaHUS W3 HCTOYHUKOB
pasHbBIX THUIIOB, CAMOCTOSITENIFHO OCYIIECTBIATH IOUCK, aHajdM3, CHCTEMaTU3alUI0 U
WHTEPIPETAINI0 HHPOPMAIH Pa3TUYHBIX BUJOB U (OPM MpeacTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTh NH(OPMAIINH;

WCIOJIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3a/ad c coOmtofeHneM TpeboBaHU
SPrOHOMMKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHNUs, MPABOBbIX M ATUYECKHX
HOPM, HOpM HH(DOPMAITMOHHON 6€30I1aCHOCTH;



CO3/1aBaTh TEKCTHI (PM3MUECKOTO COJICPKAHUS B PA3IMYHBIX popmarax ¢ ydéTOM Ha3HAYCHUS
uHbOpMAlMM W IEJIEBOM ayaUTOpHM, BBIOMpas ONTUMANbHYIO (opMy mpeacTaBieHUs U
BU3yaJIU3aLUU.

KoMMmyHukaTuBHBIE YHUBepcaIbHbIe y4eOHbIe JelCTBUSA:

OCYIIECTBIISTH OOIIEHHE HA YPOKaX (PM3UKU ¥ BO BHEYPOUHOU JEATEIHHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYallMi U CMAr4aTh KOHQIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C HCIOJIb30BAaHUEM S3bIKOBBIX CPEJICTB;

[IOHUMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYaJIbHON pabOThI;

BBIOMpAaTh TEMaTHKy M METOJbl COBMECTHBIX JCHCTBHI C y4€TOM OOIIMX HWHTEPECOB WU
BO3MOXHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

MPUHUMATh €I COBMECTHOM NEeATENIbHOCTH, OPraHW30BbIBaTh U KOOPAMHUPOBATh JEHCTBUS
o €€ IOCTWKEHMIO: COCTAaBIIATh IUIAH JCHCTBUM, pacHpeneisaTh pOJM C Y4ETOM MHEHHUU
Y4aCTHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIIEHMBATh Ka4eCTBO CBOETO BKJIAJa M KaKJIOTO y4aCTHUKA KOMaH/bI B OOUIMI pe3yibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBbIE IPOEKThI, OLIEHWBAaTh WJEH C MO3WLUU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MIO3UTUBHOE CTPATETHUYECKOE MOBEACHNE B PA3IMUHbIX CUTYalUsIX, IPOSIBISTh
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATHBHBIM.

PerynsiTuBHbBIC YHUBEpCAJIbHbIE y4eOHbIE 1eiiCTBUSA

Camoopranuszanus:

CaMOCTOSITENIbHO OCYILECTBJISATh IO3HABATENbHYIO JESATENIbHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH pPEIIEHUS pacu€THBIX M KayeCTBEHHBIX 3ajay, IUJIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JTaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTCHUH;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MPHUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO 3PYIULUU B 00NacTH (PU3UKU, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPOJIb, 3MOLIMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallMsiIM, BHOCHTb KOPPEKTUBHI B JAEATEIbHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB IIEIISM;

BIIQJIETh HABBIKAMH MO3HABATENbHOW pedIeKCUU KaK OCO3HAHUS COBEPILAEMbIX NEHCTBUI U
MBICIUTENbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

WCI0JIb30BaTh MPHUEMBI peIeKCHu ISl OLIEHKH CUTYalliu, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHIXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIE€ATEIbHOCTH;

MIPUHUMATD ce0sl, MOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIE€ATEIbHOCTH;

MpHU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mporiecce noCTHKEHUSI TUYHOCTHBIX PE3YJIbTATOB OCBOEHHS MPOTPAMMBI MO0 (QHU3UKE AT
YPOBHSI CpeTHEro 00IIero o0pa3oBaHus y 0Oy4YarOUIUXCs COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, IPeanoNararomuii chopMUPOBAHHOCTD:

CaMOCO3HAHHs, BKIIIOYAIOIIETO CIMOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBLHOE COCTOSIHHE,
BUJIETh HAMPaBIEHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;



CaMOPETYIMPOBAHHUS, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATh OTBETCTBEHHOCTH
3a CBOE MOBE/ICHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM H3MEHEHUSM U MPOSBISATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKIIOYAIOUICH CTpEeMJICHHE K JOCTHIKEHUIO IIeH M YCIIEXy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/S M3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIOMIEH CHOCOOHOCTh TOHUMATh SMOLMOHAIBHOE COCTOSHHE JPYTHUX,
YUUTBIBATH €TO MPH OCYIIECTBICHUH OOLICHNUSI, CTIOCOOHOCTH K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKIJIIOYAIOIIUX CIHOCOOHOCTH BBICTPAWBATh OTHOMICHHUS C JPYTUMHU
JOIbMU, 3200 THTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

MNPEJIMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kjacce mpenMeTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JEMOHCTPUPOBATh HA TPHUMEPAX POJib U MecTO (U3UKA B (HOPMHUPOBAHHH COBPEMEHHOU
Hay4YHOW KApTHHBI MHUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH U TEXHOJIOIMH, B NPAKTHYECKOU
JIeATEIILHOCTH JIIOJIEH;

YYHUTHIBATh TPAHUIIBI PUMEHEHHS M3YYCHHBIX (DU3UUECKUX MOJIENeH: MaTepruaabHas TOYKa,
MHEepLHaNbHas CUCTeMa OTcuéTa, abCOIOTHO TBEP/IOE TEJO0, UCANbHBIN ra3, MOJEINU CTPOEHUS
ra3oB, )XUJAKOCTEH U TBEPABIX TEJ, TOYCUHBIN IEKTPUUCCKHUMN 3apsii IPH pereHuH (PU3HIECKIX
3azay;

pacro3HaBaTh (Pu3nUecKue SBJICHUS (TPOIECCh]) W OOBACHATHP MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYISIPHO-KHHETUYECKONW TEOPHH CTPOCHUS BEIIECTBA W AJICKTPOJIWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE MABH)KEHHE, CBOOOJHOE TMajJeHHe Ted,
NBIDKEHHE TI0 OKPYKHOCTH, WHEpIHUs, B3auMojehicTBue Tei, auddys3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX TeNl, U3MEHEHUE 00bEMa Tesl MpU HarpeBaHUU
(oxytaXkieHnn), TEIJI0OBOE paBHOBECUE, HCIIapeHNe, KOHACH CAIUs, IaBJIeHUe, KPUCTAJUIH3aIus,
KHUIIEHHE, BJIAKHOCTHh BO3/yXa, MOBBIIIEHHE NaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBs3b MEXKIy MapaMeTpamMu COCTOSIHMSI ra3a B H30MpOIeccax, 3JeKTpU3alus Tell,
B3aUMO/ICHCTBUE 3apsJIOB;

OTHCHIBATh MEXaHUYECKOE JIBUKEHUE, UCTIONb3Yys (PU3NUECKHE BEIIMYMHBI: KOO PAUHATA, IYTh,
nepeMeleHue, CKOpoCTh, YCKOPEHHe, Macca Tela, Cuila, UMITYJIbC Tella, KHHETUYEeCKasi SHeprus,
MOTEHIIMATbHAS SHEPrusi, MeXaHuyeckas paboTa, MeXaHMYecKas MOIIHOCTb, IPU OMHCAHUU
MPaBMWJIBHO TPAKTOBaTh (DU3MUECKUN CMBICT HCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS H
€IMHULIBI, HaXOJUTh (POPMYIIbI, CBS3BIBAIOIIME AAHHYIO (DU3MYECKYIO BEIUYHHY C JIPYTUMHU
BEITUYMHAMU;

OTHCHIBAaTh M3yYCHHBbIC TEIUIOBbIE CBOWCTBA Tell U TEIUIOBBIC SBICHUS, HCIONb3Ys
¢busznueckue BETUYMHBI: JaBJICHHE Tra3a, TeMmIepaTypa, CpeAHssi KWHETHYecKas SHeprus
Xa0TUYECKOTO JIBUYKEHHS MOJIEKYJ, CpeJHEKBaJIpaTU4YHas CKOPOCTb MOJEKYNI, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, padora rasza, kodQ(UIHUEHT MOJe3HOro ACWCTBUSA TEIIOBOTO
JIBUTATENS; IPU ONTUCAHUH MPABUIBHO TPAKTOBATH (PU3UUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYUH,
uX 0003HAYEHUS M EOUHHIIBI, HAXOIUTh (OPMYIBI, CBSA3BIBAIOIINE JaHHYIO (PU3UYECKYIO
BEITUYMHY C JPYTUMHU BETUUMHAM;

ONUCHIBATh M3YyYEHHBIE SJIEKTPUYECKHE CBOMCTBA BEIIECTBA M DSJIEKTPUUYECKUE SIBJICHUS
(poriecchl), UCTONB3YS (U3NYECKUE BEIMYUHBI: AIEKTPUUYECKUI 3apsii, AIIEKTPUUECKOE TMoJe,
HamnpsHKEHHOCTh  MOJI, TOTEHLUMAN, pPAa3HOCTh IMOTEHUMAJIOB; IPU OMUCAHUU IPABUIBHO
TPakTOBaTh (U3WYECKUI CMBICT HCHOJb3YEMbIX BENUYHH, MX OOO3HAUYECHUS U EIUHUIIBL;
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (U3MUYECKYIO BETHUUHY C APYTUMHU BETUYUHAMU;

aHAIM3UPOBATh (PU3UYECKUE TMPOLECChl U SBICHUS, HUCHONB3Ys (PHU3UYECKHE 3aKOHBI U
MPUHIMIEL: 3aKOH BceMupHoro tarotenus, |, |l u |1l 3akonsr HproToHa, 3aKOH coxpaHeHUs
MEXaHUYECKOM PHEPruH, 3aKOH COXPAHEHHUS UMITYJIbCa, MIPUHLIMI CYNEPIIO3UIUN CUII, TPUHIUIT



paBHOIIPABHS MHEPIHATBHBIX CHCTEM OTCYETA, MOJIEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, Ta30Bble 3aKOHBI, CBA3b CpEOHEH KWHETUYECKOH SHEPrHM TEMJIOBOTO JBM)KCHUS
MOJIEKYJ ¢ a0CONIOTHON TemIlepaTypoid, MepBBIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
ANEKTPUUECKOTO 3apsia, 3akoH KymoHa, mpu 3TOM pas3iuuaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BhIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NMPHHLIMIBI ACUCTBHUS MAIIWH, TPHOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3nuyaTh yCIoBUs UX O€30MaCHOTO MCIIOJIB30BAHUS B TIOBCEAHEBHOM KHU3HU;

BBITIOJTHATE OKCIIEPUMEHTHI MO HCCICIOBAaHHUIO (U3UYECKUX SBJICHUH W TPOLECCOB C
UCTIOJb30BAHMEM  TMPSIMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYINPOBATH
npobieMy/3agady ¥ TUNOTE3y Y4eOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEUI0KEHHOTO 000PYAOBaHUS, IPOBOAUTH OIBIT 1 (POPMYIHUPOBATH BBHIBOJIBL;

OCYIIECTBIISITH MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3NIECKUX BEJIWYHH, IPH ITOM BBIOUPATH
ONTUMAIILHBIA CIIOCO0 M3MEPEHUS M HMCIOJB30BaTh M3BECTHBIE METOMBI OLEHKH TOTPEIIHOCTEH
U3MEPEHUN;

WCCIIEZIOBAaTh 3aBUCHMOCTH MEXAY (PU3MUECKMMH BEJTHMYMHAMHU C HCIIOJIE30BAHHEM MPSIMBIX
W3MEpEeHUH, TPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YyNbTAThl IOJy4CHHOUH
3aBHCUMOCTH (DM3MYECKMX BEJIMYMH B BHUAE TaONUI W TpauKOB, JENaTh BBIBOJBI TI0
pe3ysbTaTaM HCCIICIOBAHNS;

co0mroaTh MpaBuiIa 6€30MaCHOTO TPY/AA IMPH MPOBEICHUN HUCCIIEIOBAHUH B paMKax y4eOHOTO
IKCTIEPUMEHTA, Y4eOHO-HMCCIIECOBATEIILCKOW M TPOEKTHOH MAEATETHHOCTH C HCHOJIb30BAaHHEM
M3MEpPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMS;

pemaTh pacy€THBIEC 3a7ayll C SIBHO 3aJJaHHOHN (PU3NYIECKON MOJENBI0, UCIIONB3Ys (hU3NIecKHe
3aKOHBI M TIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4d BBIOMpATh (U3UUYECKYIO MOJIEINb,
BBIIENATh (U3NYECKHUE BEIWYMHBI U (OPMyJbl, HEOOXOOUMBIE Ul €€ pelleHHs, MPOBOAUTH
pacu€Thl ¥ OLIEHNBATh PEAIbHOCTD MOJIy4€HHOIO 3HaU€HUs! (PU3NUECKON BETUUYHMHBI;

pelmaTh KayeCTBEHHbIC 3aJa4yM: BBICTPAUBATh JIOTMYECKH HENPOTHUBOPEUUBYIO LIEHNOUYKY
paccyKJeHU ¢ ONIOPOH Ha N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MUECKUE SIBJICHMS,;

UCIOJb30BATh NP PELICHUU y4eOHBIX 3aJad COBPEMEHHbIE MH(OPMALMOHHbIE TEXHOJIOTUU
IUIl TIOUCKA, CTPYKTYPUPOBAaHMs, HWHTEPHNpETallMd M NPEACTaBICHUA Y4eOHOM M HaydHO-
NOMyJsApHOM  MH(pOpMAIMM, TOJIYYEHHOH M3  pa3iIM4YHbIX HCTOYHMKOB, KPUTHUECKU
aHAJIM3UPOBATh M10JydaeMyt0 HH(OpPMAILHIO;

IPUBOAUTH TMPHUMEPBl BKJIAJa POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE
HayKHd, 0ObSICHEHHUE ITPOLIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTHUE TEXHUKU U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHMS N0 (PU3MKE B NOBCEAHEBHOM XHU3HM Ul oOecredeHus
0€3011aCHOCTH MpHU OOpalleHUH ¢ MPUOOPaMHU U TEXHUUECKUMH YCTPOHUCTBAMH, Ul COXPAHEHUS
3JI0pOBbsI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOLIEH Cpe/ie;

paboTaTh B IpyIIe ¢ BBHINOJHEHUEM DPA3JIUYHBIX COLMAIBbHBIX pOJIeH, IUIaHUpOBaTh PaboOTy
IpYyIIBbl, palMOHAIBLHO paclpelesiaTh O0O0f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYallUsX, JEKBAaTHO OLEHMBATH BKJAJ KaXKJIOTO W3 YYaCTHUKOB TPYIIbI B
peleHre paccMaTpuBaeMoi IpoOIeMbl.

K xonuy oGydyenus B 11 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTb c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MNpHUMEpax pojib U MecTo (Gu3uku B (OPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTHHBI MUpPA, B Pa3BUTUHU COBPEMEHHON TEXHMKHM U TEXHOJIOTHH, B NMPaKTHYECKOU
NeATeNbHOCTH JIIOJIEH, LIeJIOCTHOCTh U €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBIBATh TPAaHUIBI TNPUMEHEHUS H3YYEHHBIX (U3WYECKUX MOJEJe: TOYeuHbIH
ANIEKTPUYECKUI 3apsil, JIyd CBeTa, TOYEYHBIM HCTOYHUK CBeTa, fJepHas MOJEIb aTroMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO si/Ipa MPH pelieHUN (GU3UUECKUX 3a/a4;

pacrio3HaBaTh (U3UYECKUE SBICHUA (IIPOIECChl) M OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: >JEKTpUUECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOe, MarHuTHOE JEWCTBUS TOKA, B3aUMOJICWCTBHME MAarHUTOB, 3JIEKTPOMAarHUTHas



WHIYKIWS, JCWCTBHE MArHUTHOTO TIOJIsI HA MPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3aps,
AJIEKTPOMATrHUTHBIC KOJICOAHUS M BOJIHBI, MPSIMOJIMHEHHOE pacIIpOCTPAaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHysa, audpakiuus W MOONSIpU3AlUS  CBETa, JAUCIEPCHS CBETA,
doToanekrpudeckuit 3pdext (GoTodrPdeKT), CBeTOBOE JAaBlIeHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAsI M HCKYCCTBEHHAS! PATUOAKTHBHOCTE;

OTIMCHIBATh W3YyYCHHBIC CBOWCTBA BEHIECTBA (DJIEKTPUYCCKHE, MArHUTHBIC, ONTHYCCKUE,
AIEKTPUIECKYIO MTPOBOJUMOCTD PA3JIMYHBIX CPENl) W AJICKTPOMATHUTHBIC SIBIICHUS (IIPOLIECCHI),
UCIOJIB3YS (U3MYCCKUE BEIMYMHBI: DJJCKTPHUSCKUN 3apsij, CHIa TOKa, DSJICKTPHUSCKOE
HaNpsHKEHHE, dJIEKTPUIECKOE CONPOTHUBIICHHE, PAa3HOCTD MOTEHIINAJIOB, IIEKTPOABIDKYIIAS CUIIA,
paboTa TOkKa, WHAYKIMS MarHUTHOTO TOJIsA, cwia Ammepa, cuia JlopeHma, WHIyKTHBHOCTH
KaTYIIKH, SHEPTUsl JJIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPUOJ W YacToTa KoJeOaHui B
KOJIeOaTeIbHOM KOHTYpE, 3aps W CHJIa TOKa B MPOIECCe TAPMOHHYECKUX DIIEKTPOMArHUTHBIX
KoJjeOanuii, (GOKyCHOE pacCTOSIHME W ONTHYECKas CHJIAa JIMH3BI, NPH OIMCAHUU IPABUIBHO
TPaKTOBaTh (U3WYCCKUH CMBICT WCIOJIB3YEMBIX BEJIIMYUH, WX OOO3HAYCHHS W CIUHUIIBI,
YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIONINE JAHHYIO (DU3HUECKYIO BEITMUMHY C APYTUMHU BETUIHHAMU;

OTIMCHIBATh M3YUYCHHBIC KBAHTOBBIC SIBJICHUS W MPOIIECCHI, UCTIONb3YsI (PU3HUECKUE BEITNIHHBIL:
CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI M YaCTOTa CBETA, YHEPTHUS H UMITYJIHC (POTOHA,
MIEPHOJT TIOJTypaciiajia, dHEPTUsl CBS3M aTOMHBIX sJep, NPH ONMMCAHWUU TPABHIILHO TPAKTOBATH
(U3HYECKUH CMBICT UCHOJB3YeMBIX BEIUYHH, HX O0O03HAYCHUS W CIUHUIIBI, YKa3bIBaTh
(opMyITBI, CBS3BIBAMOIINE JTAHHYIO (DU3HUSCKYIO BEIIMUYUHY C JPYTHMH BEIHYUHAMU, BEIYACIISATH
3Ha4YeHHE (PU3MUECKON BEIIMYUHBI;

AQHAIM3UPOBATh (PU3UIYCCKUE TMPOIECChl W SBJICHHS, HCIOJB3YyS (PH3NYCCKHE 3aKOHBI M
NPUHIMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTSIIBHOTO W IMApalUIeIbHOTO  COCIWHEHUS
NMPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH  3JIGKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMsI CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHWe OWHImTEHHa I (QoTodddekTa, 3aKOH COXpPAaHEHUS DHEPrUH, 3aKOH
COXpAaHEHHUS HMITYyJbCa, 3aKOH COXPAHEHUS DJIEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHUS
MaccoBOr0 4YHCIla, HocTynaaTsl bopa, 3aKOH pajMOaKTUBHOTO pacmaja, MpH 3TOM pa3iuyvarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCIOBUS (TpaHUIIbL,
00J1aCTH) TPUMEHUMOCTH,

OTIpE/IeIIATh HalpaBjeHHEe BEKTOPa MHAYKIIUHU MAarHUTHOTO TOJISl POBOJHUKA C TOKOM, CHIIBI
Awmnepa u cuisl JlopeHua;

CTPOUTH M OIUCHIBATh N300pakeHHE, CO3/1aBaAEMOE INIOCKUM 3€PKaJIOM, TOHKOU JIMH301;

BBITIOJIHATh OKCIIEPUMEHTHl IO MCCIEAOBAHUIO (DU3MUECKUX SBICHUH M MPOLECCOB C
UCIOJIb30BAHMEM MPSAMBIX W KOCBEHHBIX HU3MEpEHHWil: mpu 3ToM  (HopMynupoBaTh
npoOneMy/3agadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPeI0KEHHOTO 000PYAOBAaHUS, TPOBOJAUTH OTIBIT U (JOPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITH MPSMbIE U KOCBEHHBbIE U3MEPEeHHs (U3NUECKUX BEIUYHH, TIPU 3TOM BBHIOMPATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHHsI M HCIOJIb30BaTh U3BECTHBIE METO/bI OLIEHKH MOTPEIIHOCTEN
HU3MEPEHUI;

WCCIIEI0OBAaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYHMH C HCIIOJB30BAHUEM MPSMBIX HW3MEpPEHHIl:
MIpH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3ylIbTaThl MOTYYEHHOW 3aBUCHMOCTHU
¢buznuecKuXx BENWYMH B BHUAE TaOMUIl M TpauKOB, JelaTh BBIBOABI MO pe3yiabTaTaMm
WCCIIeIOBAHUS;

coOnroaath npaBuia 0€30MacHOro TPyAa MPHU MPOBEACHUN HCCIIEIOBAaHUM B paMKaxX y4eOHOTO
AKCMEPUMEHTa, Y4eOHO-HCCIEI0BATENbCKOW M TPOEKTHOW NEATENbHOCTH C HCIOJIBb30BAaHHEM
M3MEpPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHHUS;

pemath pacy€THBIE 33a4H C SIBHO 3aJIaHHONW (DPM3UUYECKON MOJENBI0, HCTIONb3Yysl (U3UYECKUE
3aKOHBI W TMPUHIUIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4yd BeIOMPATh (U3UUYECKYIO MOJED,
BBIICTATh (DU3MUYECKUE BEIHYUHBI U (OpPMYJbl, HEOOXOAMMBIE ISl €€ pelIeHUs, MPOBOIUTH
pacuéThl U OIIEHUBATh PEAILHOCTH MOJTYY€HHOTO 3HAYCHUS (PU3UIECKON BEITMUNHBI,



pelath KayeCTBEHHbIE 3aJaud: BBICTpauBaTh JIOTMUECKH HENPOTUBOPEUMBYIO LIEMOYKY
paccyXJeHHl ¢ ONOpPOl Ha 3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

WCIOJIb30BATh MPH PEHICHWH y4eOHBIX 3a7ad COBPEMEHHbIE WH(OPMALMOHHBIE TEXHOJIOTUU
JUIL TIOUCKA, CTPYKTYPHPOBAHMS, HWHTEPIPETAlUH M NPEACTABICHUS Y4eOHOW W Hay4dHO-
NOMyNsipHOM  MHGOpPMAIMM, TIOAYYEHHOW W3  pa3IMYHBIX HCTOYHHMKOB, KPUTHUECKH
aHAJIM3UPOBATH MOJIY4aeMYyI0 HH(POPMALINIO;

OOBSICHATH TPUHIMITEI JEHCTBUS MAlINH, TPUOOPOB M TEXHHUYECKUX YCTPOMCTB, pa3iiMvaTh
yCIIOBUS UX 0€30IIaCHOTO UCIOJIb30BaHUs B TIOBCEJHEBHON KU3HU;

MIPUBOJIUTH IMPUMEPHI BKJIAJAa POCCUICKUX U 3apyOeXHBIX YUEHBIX-(PU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYXKAIOIIETr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUM;

WCIIOJIb30BATh TEOPETUUECKUE 3HAHUS N0 (PU3MKE B TIOBCEAHEBHOW KHU3HH Ui 0OECTICUCHUS
0€30MacHOCTH U OOpaIEeHUH ¢ MPUOOPAMU M TEXHUYECKMMH YCTPOMCTBAMM, /ISl COXPaHEHMUS
3/10pOBbsS U COONIOICHNSI HOPM SKOJIOTMUECKOTO MOBECHHS B OKpYXKalollel cpene;

paboTaTh B IpyMINe C BBIMOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, IUIaHUPOBaTh padoTy
IPYNIbl, pAlUOHAJIBHO pacHpeneNiaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HECTaHJApPTHBIX CUTYyallUsAX, aleKBaTHO OLIEHMBATh BKJIAJ KaXKJOTO W3 YYaCTHUKOB TIPYIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Kontpoasn IIpakTHYeck
n/n NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
ble padoThI ue padoTsl pecypebi
Paznen 1. PUSUKA U METO/JAbI HAYUYHOI'O ITIO3HAHUSA
11 ®du3rKa 1 METOIbl HAYYHOT'O TTO3HAHUS 2 bubmorexa [TOK
' /Il HayH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kunemarika ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2:2 Jlunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmuoreka [JOK
' TCOPHH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEIIECTBA. 5 bu6mmoreka [JOK
' daz30BbIe EPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Pa3nea 4. DJIEKTPOJANHAMUKA
4.1 DneKTpocTaThKa 10 1 bubnuoreka [IOK
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https://m.edsoo.ru/7f41bf72

ITocTosiHHBIN 2neKTpUdYecKuid TOK. TOku B

bubmuoreka [JOK

4.2 pasIMyYHbBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

KosanuyecTBo 4yacoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K i (uudgpossbie)
n/n NPorpamMmbl Bcero Ol;Tp oIl p aécanec o0pa3oBaTtejibHbIE
ble padoThI KHe padoThl pecypesI
Paznen 1. QJIEKTPOJIMHAMUKA
11 MaruutHoe nose. DIeKTpOMarHUTHAsI 11 1 3 bubnuorexa [JOK
™ | MHAYKOUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHndecKkue 1 JIeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
™ | KoyteOaHwusI https://m.edsoo.ru/7f41c97c
29 MexaHndecKkue 1 JIeKTPOMarHuTHbBIE 5 1 bubnuoreka [IOK
"~ | BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onruka 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Pa3aen 3. OCHOBBI CIIELHIUAJIBHOM TEOPUU OTHOCUTEJIBbHOCTH
31 OCHOBBI CIEMATIBHOW TEOpUHU 4 1 bu6mmoreka [JOK
" | OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [JOK
4.1 ONeMEeHThl KBAHTOBOM ONTUKHU 6 https://m.eds00.ru/7f41c97¢
bu6mmoreka [JOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE s1pO > https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bubmmoreka [{OK

51 DJIeMEHTBI aCTPOHOMHH M aCTPO(DUUKH 7 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Pasznen 6. OBOBIIAIOIEE IOBTOPEHUE

‘ e O
Hroro no pazneny 4

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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