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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peau3yoIuX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
noaxonaa. Ilporpamma mo ¢uszuke coorBetcTByeT TpeboBanusim OI'OC COO k
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC 1EAM M3Yy4eHHs] (PU3MKH Ha YPOBHE CpPEIHEro 0OIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTalnpeIMEeTHbIE, TpeMeTHbIe (Ha 6a30BOM ypOBHE).

duzrka Kak Hayka o HauOoisiee OOIIMX 3aKOHaX MPHUPOABI, BHICTYIAs B
KayecTBe yueOHOTo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMUI 00 okpyskaromieMm Mupe. IIIKoapHBIN Kypc GU3HKH — CHCTEMOOOpa3yIOmuii
JUISI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3ydyaeMbIX XUMHEH, OHOJIOTHEH,
buzmdeckoir reorpadueri u acTtpoHommeil. lcronb3oBaHWE U AKTHBHOE
npuMeHeHrne  (U3HYECKHMX 3HAHUM  ONpeNeNsieT XapakTep W pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cQepe DHEPreTHKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCa, TOJIyYEHUsI HOBBIX MAaTe€puajoB C 3aJaHHBIMU CBOMCTBAMHU WU JIPYTHX.
W3yuyeHue (QU3MKH BHOCUT OCHOBHOW BKJaa B (POPMHpPOBaHHE E€CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4aromuxcs, B (OPMHUpPOBAHHE YMEHHI MPUMEHSIThH
HAyYHBIA METO]] IO3HAHUS [TPH BBIOJIHEHUH UMU YUEOHBIX UCCIICJOBAHUA.

B ocHOBY kypca (usmku sl ypOBHS CpeIHEro o0mero oOpa3oBaHUS
MOJIOXKEH pAX WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
IIOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JOTMYECKU
3aBEpIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIOYAECT KaK
BOTIPOCHI KJIACCHYECKOM, TaK M COBPEMEHHON (DU3UKH.

Hoes eenepanuszayuu. B cOOTBETCTBUM € HEW Marepuanl Kypca (U3UKHU
o0beMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBusercs



dbopMHUpOBaHUE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MAaTEpHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanust TpeArnosiaraeT HCHOJb30BaHUE
TYMaHUTApHOTO TOTEHIMAaNa (U3NYECKOW HAyKH, OCMBICICHHE CBSI3U DPa3BUTHS
¢u3uku ¢ pa3BuTMeM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTHYSCKUMH TIPOOIEMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢uzuku npenmnosiaraet
3HAKOMCTBO C IIAPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYCCKUX TMPHIIOKCHUN
M3YYCHHBIX TCOPUH U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHUS DIIEMEHTOB
COJICP)KaHUs, TMOCBSIIEHHBIX OJKOJOTHYECKHMM TMpoOJieMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHbI C Pa3BUTHEM TCXHHUKH M TEXHOJOTHH, a TaKKe OOCYXKICHHSI
npobJieM palMOHAIBFHOTO MPUPOAONIONB30BAHUS U DKOJIOTUIECKON O€30MacHOCTH.

CrepxHEBBIMH 3JIEMEHTaMH Kypca (DM3WKH Ha ypOBHE CpPETHETo OOIIero
oOpa3oBaHHs SBISIIOTCS (u3mueckue Teopur ((HOpMHUpOBaHHE TPEACTABICHUH O
CTPYKTYpE TOCTPOCHUS (PUINIECKON TEOpUH, posid (HyHIaMEHTAIBHBIX 3aKOHOB H
NPHUHIIMIIOB B COBPEMCHHBIX TMPEJACTABJICHUSAX O TPHPOJE, TpPaHHUIAX
NPUMCHUMOCTA TEOPHH, JJI1 OIHMCAaHUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCORB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJAX0J] B Kypce (U3UKU peamu3yeTcs Mpexie
BCEro 3a CU€T OpPraHu3allid SKCIEPUMEHTAIBHOU NESITEIbHOCTH 00YyYaroluXxcsl.
s Ga3oBoro ypoBHS Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMBbI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB M JIa0OpaTOPHBIX pPadoT,
KOTOpBIE B Mporpamme 1o ¢u3uke oObEIUHEHBI B OOIIUH CIHUCOK YUYEHHUYECKUX
paKTUYECKUX paboT. BeijeneHne B yka3aHHOM IepeyHe J1abopaTOpHBIX padorT,
OPOBOAMMBIX JJIi KOHTPOJSI U OIICHKH, OCYIIECTBISETCA yYaCTHUKAMHU
o0pa30oBaTeIbHOTO TIPOIECCa HUCXOJs U3 OCOOCHHOCTEW IJIaHUPOBAHUS W
ocHamieHus kabunera ¢Gusuku. Ilpm 3TOoM oOecreuymBaeTcs OBIACHUE
OOy4JaroMMMHUCS YMEHHSIMHU TPOBOJIUTH KOCBEHHBIE HW3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEIWYHUH W TOCTAHOBKY OMBITOB IO TPOBEPKE
MIPEIIOKEHHBIX TUTIOTES.

bonpimoe BHHMaHWE yOENsSETCSs PEHICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM ais pacd€THBIX 3a/1ady MPUOPUTETOM SIBJISIIOTCS 3a7a4Ml C SIBHO
3aJIaHHON (YU3UYECKON MOJIETIHIO, TIO3BOJISIOIINE MPUMEHSATh H3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zjesa Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HBIX pa3nenoB. /[ KauecTBEHHBIX 3a/1ay PUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
oOBsICHEHHE TpOTEeKaHWs (U3MUECKHX SIBICHUW W TIPOIECCOB B OKPY KAIOIICH
XKU3HU, TpeOyrouue BblOOpa (U3MYECKOW Mojenu sl CUTyallud MpPaKTHKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualbHO-
TEXHUYECKOMY OO€CIEeUCHUI0 Y4YeOHOro mpoiecca 0a30BbI ypOBEHb Kypca
bU3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa3oBaHusl JOJIKEH U3y4aThCsl B YCIOBUSX
MPEeIMETHOrO0 KaOWHeTa (U3MKU WM B YCJIOBHUSIX HMHTEIPUPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOuHere (GU3UKH JODKHO OBITh
HeoOXxoauMoe JiabopaTopHOe OOOpYJIOBaHHWE [JIsi BBIMOJHEHUS YKa3aHHBIX B
porpaMme Nno (pU3MKEe YYEHUUYECKHUX MPaKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opyioBaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTHU M OOECMEYUBACT TMOCTAHOBKY
NEePEUYUCIICHHBIX B TporpaMMme 10 (U3UKE KIIOYEBBIX JIEMOHCTpAlui IS
UCCJICJIOBAHUS  M3yYyaeMbIX SIBICHHMM HW  MPOIECCOB, HOMIUPUYECKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHHYCCKUX MPUMCHCHHUH.

JlaGopatopHoe o0OOpynOBaHUE [JIsi YYCHUYECKUX MPAKTUYECKUX padoT
dbopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTH4yecKue KOMIUIEKTHI
71a60paTOPHOTO O00OPYNOBAaHUS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUIE IIUPPOBBIX JTabOpaTopHil.

OCHOBHBIMHU LIENISIMHA U3y4eHUS (PU3KKH B 0011eM 00pa30BaHUU SABIISIOTCS:

e (opmupoBaHue uHTEpeca M CTPEMJICHHS OOY4YaIOIUXCS K HAYYHOMY
U3YYEHHUIO TPUPOJbI, PA3BUTHE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOLIECHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHe HAyYHOTO MHMPOBO33PEHUSI KaK pe3yibTaTa HU3Y4CHHS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

o (QopmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHUEM
dbu3HUeCKUX 3HAHUN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mnpejCTaBICHUN O poiu (DU3UKHU IS Pa3BUTHSA JPYTUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTUH.

JlocTrkeHue 3TUX Liejeld 00ecrneunBaeTcs PeIeHUEM CIIEAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 001Iero 00pa3oBaHUs:

e MPUOOPETCHHUE CUCTEMBl  3HAHHU 00 o0mmx br3mIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUsIX, BKJTIOYAS MEXaHHKY,
MOJICKYJSIpHYIO (DM3UKY, OJIEKTPOAMHAMUKY, KBAaHTOBYI (H3uUKy U
AJIEMEHTHI aCTPOPU3UKY;



e (opmupoBaHHE yMEHUN NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
0oObsSICHEHUS (PUBMYECKUX SBJICHUM B TMPUPOJE U M NPUHATHS
[IPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOCHHME CIOCOOOB pEHIeHUs pa3IUYHbIX 3aJad C SBHO 3aJlaHHOMN
¢uznueckoil Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue puU3NUEeCKOl MOJEINH, aJIeKBAaTHON yCIOBUSAM 3aa4H;

e TMOHMMaHUE (U3MYECKHUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITENIbHOIO TUIAHUPOBAHUS W TPOBEJICHUS
($u3MUeCcKUX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(opmanuu,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCIIOBUU ISl Pa3BUTUSI YMEHUN MPOEKTHO-UCCIIET0BATEIBCKOMH,
TBOPUYECKOMU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemslii B mporpamMme Mo (¢uU3MKE TMepeyeHb JabopaTOpPHBIX U
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAaeT BBHIOOD
NPOBEJICHUsI JIA0OPAaTOPHBIX pPabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKAHUE OBYYEHUA

10 KVIACC
Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMSA

®usuka — Hayka o npupozae. HaydHble MeTObl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponb dSkcrieppuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBIL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeopuH. ['paHuIbl TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOM AEATEIbHOCTHU JIFOJIEM.

Jlemoncmpayuu

AnanoroBele U UUQPOBBIE H3MEPUTENbHBIE MTPUOOPHI, KOMIIBIOTEPHbIE
JATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABukeHHE. OTHOCUTENBHOCTh MEXAHMUYECKOTO JIBUIKEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTEepUAIBHOM TOYKH, UX IPOCKLUHUH HAa OCH CHUCTEMBI KOOPAWHAT.
CrnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSMOJIMHEWHOE ABMXKeHHe. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, MNYyTH U NEPEMEIICHUs
MaTepUaIbHOM TOYKU OT BPEMEHH.

CBoboaHoe nageHre. Y CKOpeHHe CBOOOHOTO TaACHUS.

KpuBonmueitHoe  nBwxkeHue. [I[BUKEeHHME  MarepualibHOM  TOYKH 1O
OKPYKHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopoctb. [lepuoa u yacrora obpamenus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudyeckne yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHME: CIUAOMETD,
JBAKEHHUE CHAPSA0B, LICIIHBIE U PEMEHHBIE NIEpEAAUH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBHKECHUS.

[IpeobpazoBanue ABMKEHUHN C UCTIONIB30BAHUEM NMPOCTHIX MEXaHNU3MOB.

[laneHnne Ten B BO3AyXe U B pa3pesKEHHOM ITPOCTPAHCTBE.

Habmionenne nBwkeHus Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaICHUS.

Hamnpasiienne ckopocTH Ipy IBUKEHUHN 110 OKPYKHOCTH.



Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

N3ydeHne HEpaBHOMEPHOTO JABMKEHHMS C LEJBIO ONpPEAEICHUs MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY IIYyTAMH, IPOWICHHBIMM TEJIOM 32
MOCTIC/IOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydeHue 1BUKEHMS 1IapUKa B BA3KOU KUIAKOCTH.

N3yuenue aBm>xeHUs Tea, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['anmmnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIs MaTepuanbHOl TOukU. TpeTtuil 3akoH HeloTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHOro Ttirorenus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoyibkeHus1, kaueHus ). Cuia tperus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJNbKEeHUS U cuia TpeHus nokosd. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuibl OTHOCUTENIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: MOAIIMIHUKY,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOMINUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TTaICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CHJI YIIPYIOCTH, BO3HUKAIOIIUX B MNPYKHUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMalnH.



HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axkonvl coxpanenus 6 mexaHuke

NMnynbe MatepuanbHOM TOUKHM (Tesia), CHUCTEMbl MaTEpUAIbHBIX TOYEK.
NMnynbC cuiabl M U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE NBMXKCHUE.

PaGora cribl. MOIITHOCTE CHJIEL.

Kunernueckast sHeprusi maTepuajbHOM TOukH. Teopema 00 HU3MEHEHHH
KMHETUYECKON SHEPTUH.

IToTenmuanpHas SHEprus. IToTenuanbHas SHEprus yOpyro
nehopMUpoBaHHONW  TpYyKuUHbL.  [loTeHIManbHass dSHeprust Tena  BOJIU3HU
NOBEPXHOCTH 3E€MJIU.

IloTeHyanbHbBIC u HEIMOTSHIIMAJILHEIC CHJIBL. CBs3b paboThI
HEMOTEHIMAJBHBIX CHJI C M3MEHEHHMEM MEXaHUYECKOW HIHEpPruu CHUCTEMBI TeEIl.
3aKOH COXpaHEHUSI MEXaHUUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TeXHUYEeCKHEe YCTPOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: BOIOMET, KOIED,
NPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[Tepexo1 MOTEHIIMAIBLHOW YHEPTUU B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3ydenne aOCOMIOTHO HEYNMPYTroro yjaapa ¢ IMOMOIIBI0 JIByX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHMYECKOW 3Hepruu
TeJIa Ha MPUMEPE PACTSIKECHUSI PE3UHOBOTO XKI'yTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMO/JICMCTBUS YaCTHUI[ BEIIECTBA. MOJENIN CTPOCHUSI Ta30B, >XUIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl Monekyi. KonndecTBo BemectBa. [loctositHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.

Mogens unpeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpPHH HACATBLHOrO Taza. AOCOJIOTHas TeMIlepaTypa Kak mepa
CpelIHE KWHETUYECKOW SHEPruy TEIJIOBOrO JABMXKEHMS dYacTull raza. [llkama



temneparyp KensBuna. ['azoBbie 3akoHBl. YpaBHeHue MenaeneeBa—Knanernpona.
3akoH [laneroHa. M30mponeccsl B UICAUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBiIeHUE H3O0IMPOLIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JHUCKPETHOE CTPOEHUE BEIlIeCTBa, QoTrorpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIas MPUPOAY AABICHUS ra3a Ha CTEHKHM COCy/a.

OnbIThl, WITIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSI HMJEAIIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUS pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ u3meHenus. KonnyecTBo TeminoTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3IyUYEHUE. Y IeIbHasA TEIJIOEMKOCTh BEILECTBA.
KosmmuecTBO TEIIOTHI IpU TETUIONEPENAYE.

[Tonsitue 006 aamabatHom miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMUKH K HM3omporeccam. ['padudaeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTumMocTs mpo1ieccoB B MPUPO/IE.

TermoBele  mammHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nerictBus TerioBod MammHbL [lukn KapHo m ero kosdduiMeHT moje3HOro
JNENUCTBHSI. DKOJOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHnuecknue yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb
BHYTPEHHETO CrOpaHus, ObITOBOUN XOJI0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu



N3meHneHne BHYTpeHHEW 3HEpPruM Teja MPU COBEPIICHUH PAOOTHI: BBUIET
npoOku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue sdupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIEpaTyphl) Tejla MpU TeIionepeaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHIO BO3Jyxa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, TBUTATENsI BHYTPEHHETO CTOPaHUsi, pEaKTUBHOIO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmonanusn eeujecmea. Pazoevle nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEINIbHAS BIIAXKHOCTh BO31yxa. HacwlllleHHBI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUSI CBOWCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaIu3anus. Y nenpHas Teriora miasnenus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOIYYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Ilemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUU.

CniocoObl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JlemoHCTpanys KpUCTaIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoauHaMHuKAa

Tema 1. dnekmpocmamuxa

OnekTpuzauust Ted. OJEKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJMHMKM, OUANEKTPUKU U MOJYNPOBOAHUKU. 3aKOH COXPAHEHUS
AJEKTPUYECKOT0 3apsaa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodedHblil 2JIEKTPUUECKUI 3apsi.
Onektpuueckoe rmone. Hampsok€HHOCTh — AiekTpuyeckoro mnoss.  [IpuHumn

CYIEPHO3UIUM DJICKTPUUYECKUX TOJIeH. JIMHUM HANpsKEHHOCTH SJIEKTPUYECKOTO
TOJIA.



Pabora cun  anekrpocratudeckoro  moiss.  Ilorennuman.  Pa3HocThb
NOTeHIMANoB. [IpOBONHMKM W JOUIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JlusnekTpuyeckas NPOHULAEMOCTbD.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KOIMPOBAJIbHBIN aniapar, CTpPYUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha3IEKTPU30BAHHBIX TET.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMPEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
MJIACTUH, PACCTOSIHUS MEXK1Y HUMU U TUDJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKUd TOK. YCIOBUS CYLIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenue. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[locnenoBaTenpHOE, TapaILIEIbHOE, CMEILIAHHOE COEJMHEHHUE POBOJHUKOB.

Pabora anmekTpudeckoro Toka. 3akoH Jlxoymsa—Jlenna. MomiHOCTB
AJIEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIIasl CHJIa U BHYTPEHHEE CONMPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa 1115 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTkoe 3aMbIKaHuUE.

DONEeKTpOHHAsi  MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCcKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpaXx M  paciiiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOIMALIUS. DIEKTPOIN3.

DJIEKTpUYECKU TOK B Ta3zax. CamMOCTOSTENbHBIA W HECAMOCTOSITEIbHBIN
pazpsaa. Momuus. [Ltazma.



TexHuueckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COIMPOTHUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TJIOIA/IA TTOTIEPEYHOTO CEUEHUS U MaTepuaa.

CwmerianHoe coeIMHEHNE MMPOBOTHUKOB.

[Ipsmoe wu3MepeHue diaeKTpoABWXKYyIIeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH JTHOJIA.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3ydenne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpOoaBIKYIIEH CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COTPOTHUBIICHHUSI.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCylIecTBIsI€TCS C
y4€TOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (u3MUecKkas BEIUYHHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpaduku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT OHOMETPUUYECKOE TOKIECTRO,
BEKTOPBI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoecus: Mmexanndeckoe NBW)KCHUE B JKUBOUW mpupoze, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBJICHUSI B KUBOU MPUPOJE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIlleCTBa, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEIN, KUAKOCTEH M
ra3oB, J3JIEKTPUUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs HUCCOLMALIMS,
rajibBaHUKa.

T'eoepaghus: BnaxHOCTh BO3/1yXa, BETPbI, 0ApOMETp, TEPMOMETP.



Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEeHMS B TEXHUKE, MOJAIIWITHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTU€), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIbHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpHUOOpPOB,

KCEPOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.
11 KJIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Mazcnummnoe none. IneKmpomacHuUmMHAs UHOYKYUA

IlocTossHHbIE  MarauThl.  B3amMopgencTBHE  NOCTOSHHBIX ~ MarHuTOB.
MaruautHoe mone. Bekrop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJIeH. JIMHMM MarHUTHOM WHAYKUMW. KapThHa JMHWA MarHUTHOM
WHJIYKIIUH TOJIs MOCTOSTHHBIX MAarHUTOB.

MarautHoe T1I0J€ TPOBOJHUKA C TOkoM. KapTuHa JMHUN WHIYKIUU
MarHMTHOTO TMOJISI JJIMHHOTO TPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJHKKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HalIpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHOM Tosie. PaGota cuibl Jlopenna.

SlBneHne BIEKTPOMAarHUTHOM MHAYKOMH. [loTOK BEkTOpa MArHUTHOU
WHIYKIUUA. OJEKTPOABMIKYIAST CHJIA HWHIAYKIMUA. 3aKOH JJICKTPOMArHUTHOM
nHaykuuu dapanes.

BuxpeBoe nanekTpuueckoe Tmoje. DJIEKTPOABUXKYINAs CUJIa HHIYKIUUA B
MPOBOJHUKE, JBHXKYIIIEMCS TOCTYATEIbHO B OHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBJ€HHME CaMOMHAYKIMU. OJEKTPOABWKYIIAs  CHJIA
CaMOWHIYKIIHH.

DHEpPrusi MAarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHU4YecKkne yCTPOWCTBA W NPAKTUYECKOE MPUMEHEHHE: TOCTOSHHBIC
MarHuThl, BJCKTPOMATHUTBI, SJICKTPOJBHUIraTENIb, YCKOPHUTEIU DIEMEHTaApPHBIX
YaCTUIl, HHAYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE HIEKTPOHHOTO MyYKa MArHUTHBIM ITOJIEM.

JIvHUY UHAYKIUA MarHUTHOTO TOJIS.



B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHTYKIIVH.

ITpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABWKYIIEH CHJIBI UHAYKIUU OT CKOPOCTH WU3MEHEHUS
MAarHuTHOIO MOTOKA.

SIBneHne caMOMHIYKIIUY.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHre MarHuTHOTO MOJIS1 KATYIIKH C TOKOM.

HccnenoBanne neicTBUS MOCTOSHHOTO MAarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Ko1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHEe  KoseOaHMUs.
INapmonnyeckue konebanus. Ilepuon, wacrora, amruiutyaa u ($asza kosieOaHUH.
[IpyXvHHBIM MasATHUK. MareMaTU4eCKUM MasTHUK. YpPaBHEHHE TapMOHMYECKHUX
kosieOanuii. [IpeBpalenre sHeprun Npyu rapMOHUYECKUX KOIEOAHUSX.

Konebarenbupiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KojJeOaHUsS B
UJCATbHOM KOJe0aTeTbHOM KOHTYpe. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMU KoJjebanusimu. @dopmyna Tomcona. 3akoH coxpaHEeHUS
SHEPTUU B UJEATHHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBiieHne o 3aTyxaromKUX KojieOaHUsAX. BhIHYKIEHHbIE MEXaHUYECKUE
kosneOanus. Pesonanc. BeiHyXI€HHbBIE DJIEKTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennbiii  TOK. CHUHYyCOMIAQIbHBIM TNEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKAa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIpsSKEHUS.

Tpanchopmarop. [IponsBoacTBo, mepenada U MOTPEOICHUE AIEKTPUUECKOU
SHEPrur. DKOJOTHYECKHE PUCKH IPU IPOU3BOJACTBE 3JEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BAHUS YIIEKTPOIHEPTUH B ITIOBCEIHEBHOM KU3HH.

TexHuueckne yCTPOMCTBA M MPAKTHYECKOE ITPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU JJIEKTPOIEpeay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeabHOW CHUCTEMBbl (HPYKUHHBIN HIN
MaTeMaTUYeCKU MasATHHK).

Hab6monenne 3aTyxaronmx KoiaeOaHui.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

CBOOOHBIE JIEKTPOMArHUTHBIE KOJIEOAHMUSI.



OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIIPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHUI.

Pesonanc nmnpm mocimenoBaTeNbHOM COEAWMHEHUH PE3UCTOPA, KATYIIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens IMHUY 3JIEKTPONEPEIAUN.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOAA MalbIX KoleOaHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBaHne NEPEMEHHOIO TOKA B LENH W3 IOCJIENOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBL, yclIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacnpocTpaHeHuss W JyiMHa BOJIHBL. [lomepeyHble W NOPOJOJIBHBIE BOJIHBI.
Nutepdepennus u qudpakims MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
Bsaumnas opuenrtanus Bekropos E, B, V B anexkrpomaruutHoii BonHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MpEIOMIICHUE, MOJspU3anus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TEIEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEN CPEIBI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas IMATHOCTHKA B TEXHHUKE W MEIULMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpOCTpaHECHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUTHTYJIOW U
4acTOTOU KOJIeOaHMI.

UccnenoBanue CBOWCTB DJIEKTPOMATHUTHBIX BOJIH: OTpa)KeHUE,
MpeIOMJICHHE, TTOIApU3aIs, TUPpaKius, HHTEPPEPECHITHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. IIpsMonuHENHOE pacHpOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIydu cBera. TouedHbIN HICTOYHUK CBETA.



OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHHus cBeTa. [locTtpoeHue n3oOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKA3aTeNb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IlpenenbHblii yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcust ceeta. CloxHbIM cocTaB Oenoro ceera. L{ger.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHHME M ONTHYecKass cuia TOHKOW JuH3bl. IlocTpoeHue wm3o0pakeHuid B
coOuparoumx U paccenBarouux jduH3zax. Gopmyna TOHKOW JHMH3BL. YBEIUYEHHE,
JaBAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTtepdepenumss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBus HaOmOIEHUST MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

HNudpakmus cBera. JudpakuronHas pemérka. YCIOBHE HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Momapusanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJIOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Ilemoncmpayuu

[IpssMONMHEWHOE pacIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopshI.

[TomHOE BHYTpEHHEE OTpaxkeHue. Moiesib CBETOBOIA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKONa.

Ha6monenne naTepdepeHnm cBeTa.

Hab6monenne nudpakiu ceera.

HaGmonenne nucnepcuu cBera.

Ilonmy4yeHune ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tony4yenue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIIETKH.

Habmronenne nonspusanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune nokasaresns NpeaoMiIeHus CTeKa.

NccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Hab6monenne nucnepcuu cBera.

Paspnes 6. OcHOBBI crieNMAIbLHON TEOPUH OTHOCUTEIBHOCTH



['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAIIBHOW TEOPUM OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOIYJA CKOPOCTH
CBETa B BaKyyMe€, NPUHIUI OTHOCUTEIBHOCTH DUHIITEHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMENJICHHE BPEMEHU M COKpAILIECHUE
JUJTAHBI.

DHEPrusi U UMNYJIbC PENSITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C DHEPrUEN U UMITYJIBCOM PEIITUBUCTCKOW YaCTULIBI. DHEPIUsl
MTOKOS.

Pasznen 7. KBanroBas ¢pusuka

Tema 1. dnemenmuvt K6aHmMoB0OI ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (PoTOHA ¢ €r0 YACTOTOU. DHEPrus
U UMIyJbC (HOTOHA.

OtkpeiTue u uccienaoBanue Gorodrddexra. Onbitel A. I'. CroneToBa. 3akoHbI
dotoadpdexra. YpaBHenue DiHmTeriHa 11 Gotodddexra. «KpacHas rpaHuia»
doTorddexra.

JlaBnenue ceera. Onwitel I1. H. JleGenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHudeckue ycCTpoWCTBA U MPAKTUYECKOE TPUMEHEHHE: (HOTORIEMEHT,
doTonaTuuk, comHeyHas 6arapes, CBETOANO/I.

Ilemoncmpayuu

®dotor(ppeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

Hccnenoranue 3akoHOB BHelHero ¢hoTo3ddexra.

CBeToauon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHio o -4acTHII.
[lmanerapnas moxaens aroma. Iloctynatel bopa. M3nyyeHume u morioineHue
(GOTOHOB TpU TMepexojie aroMa C OJHOTO YPOBHS SHEPrUU Ha Apyrou. Bumwl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Bonusl ne bpoiis. KopnyckyisipHo-BoIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHe4aThiX CIEKTPOB U3ITYUEHUS.

Jlazep.



Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

HaGmronenue nuHevaToro cuekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JTOKa3bIBAIOIIME CIOKHOCTh CTpoeHUs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompedesneHUI0  cocTaBa
paanoakTuBHOro u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsa aapa. MaccoBoe uuciio aapa. M3oronsl.

Anbda-pacman. DNEKTPOHHBIM M TO3UTPOHHBIA Oera-pacman. [amma-
U3JIy4YeHHE. 3aKOH PaJMOAKTUBHOIO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. edext maccsl spa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBBHI
SZICPHOM YHEPIETUKHU. DKOJTOTUUECKUE ACTIEKTHI SIACPHON IHEPTETUKHU.

DnieMeHTapHble YacTUIbl. OTKPBITHE MTO3UTPOHA.

Metopl HAOIIOACHUS U PETUCTPAIIMH JIEMEHTAPHBIX YaCTHIL.

dyHnamMeHTaabHbIe B3auMoieicTBUS. EAMHCTBO (hu3nyeckoil KapTUHBI MUpAa.

TexHu4eckne ycTpoHcTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 9acTHIl (TI0 TOTOBBIM (poTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BuThs actpoHoMmuu. [IpukinagHoe U MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3Bé3nmHoro Heba. Co3Besnusi, sipKh€ 3BE3/bI, IUIAHETHI, UX BHUIUMOE
JBUKEHHE.

Conneynas cucrema.

Connne. ComHeuHass akTUBHOCTb. McTounuk sHepruu CosiHIIA M 3BE3.
3BE3M1bl, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamMma «CHEKTpalibHBIM Kiacc —
CBETUMOCTbY». 3BE31bl TJIABHON MOCIEAOBATEIBHOCTU. 3aBHUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3J TIJIABHOM IIOCJIEIOBATEIbHOCTU. BHYTpeHHee CTpOoeHHUE
3B€311. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKIACHUN U 3Bontounn CoiHIa U
3BE3/1. DTambl )KMU3HU 3BE3I.

Muneunsiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoramaktvku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKTHUK.



Bcenennas. Pacmiupenue Beenennoil. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus bosbioro B3peiBa. PenmmkToBOE U3IIydeHUE.

Macmtabnas ctpyktypa Beenennoil. MeTaranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Vyenuueckue nabnooenus

HaGmonenust HeBOOPY>KEHHBIM TJIA30M C HCIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHU M ST OTIPEICIICHHS TIOJIOKEHUSI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Aus CEBEPHOTO MONYIMIAPUS U SIPKUE 3BE3/IBIL.

HaGmonenus B Teneckon JIyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Ponsr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COITMAILHOM M ATUYECKOU chepax AesITETLHOCTH YeIOBEKa, POJIb U MECTO (hU3UKH
U aCTPOHOMHUU B COBPEMEHHOM HAYYHOU KapTUHE MUPA, POJib (PU3NYECKON TCOPUH
B (OpMUpPOBAaHWM TMPEJCTAaBICHUN O (U3NYECKOW KapTUHE MHUpa, MECTO
bu3uYecKol KapTUHBI MUpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsS B 11 kiacce ocymiecTBisieTcs €
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKH,
OMOJOTHH, XUMUH, TeoTpadUu U TEXHOJIOTUH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYE€HHEM METOJIOB HAYyYHOTO
NO3HAHUS: SIBJICHHE, HAy4dHbI (akT, runore3a, (U3MUecKass BEIMYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: peUIEHUE CHUCTEMbl yPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl U HMX MPOCKUUHU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIMM, TpU3HAKA TMOA00USI TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 06bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTellbHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOW IPUPOAE, NECUCTBUE
paaualyy Ha )KUBbIE OPTAaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
T€Jd, MEXaHM3Mbl OOpa30BaHUSl KPUCTAJUIMYECKOM PpEIIETKH, CHEKTPaIbHbIN
aHaJn3.

l'eoepaghus:  marHWTHBIE TIONMIOCA 3€MJIM, 3aJI€KW MATHUTHBIX  PYI,
doTochEMKa 3eMHOM TOBEPXHOCTH, MTPEACKA3AHUE 3EMIICTPSICCHHI.

Texnonocua: NWHWUM DIEKTPOIIEpENAd, TEHEPATOP MEPEMEHHOr0 TOKa,
AJIEKTPOJBUTATENb, WHIYKLIHWOHHAS II€Yb, pajap, PaauoONpUEMHUK, TEIEBU30D,



aHTeHHa, TenegoH, CBY-meub, MpOEKLIMOHHBIN ammapart, BOJIOKOHHAs OMNTHKA,
coJiIHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpeamera «®du3uka» Ha YpPOBHE CpEIHEro OOIIEro
oOpazoBaHusi (0a30BBIM YypOBEHb) OOECMEUMBACT JOCTHUKEHUE CIETYIONIUX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTAaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIC PE3ybTaThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTh OOYyYaromIMXcsli PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JIEITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yMAaHUCTHYECKUX U
JEMOKpPAaTUYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPakKITAHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATH C COLUUAIIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTApHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM IrPa)I1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JINYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEeTro (GU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



HMHTEpEeC K pa3MuHbIM cdepamM MpoPecCUOHATBLHON JEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0J10rH4ecKOro BOCIUTAHHUS:

c(hOpMUPOBAHHOCTh HKOJOTHMYECKON KYJIBTYpbl, OCO3HaHWE TJIOOATHLHOTO
XapakTepa AKOJOTUUECKUX MPo0eM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHUS LIeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

pacuIupeHue OmbITa JEATeIbHOCTU HKOJOTUYECKOW HaNpaBIeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH,

OCO3HAHUE IIEHHOCTH HAy4YHOW JeATEeIbHOCTH, TOTOBHOCTH B TIpoOliecce
u3ydeHuss  (U3MKA  OCYIIECTBIATH  MNPOCKTHYIO U HCCIEJI0BATEIIBCKYIO
NeATeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbBTATHBI
Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS
ba3oBble jornueckue AecTBUA:

CaMOCTOATENIbHO  (QOpMYyIHpPOBaTH M aKTyaJIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENIU JEATEIbHOCTH, 3aJaBaTh MAapaMeTpbl W KPUTEPUH HX
JOCTHKEHUS;

BBISIBIIATH  3aKOHOMEPHOCTHM U MPOTHUBOPEYMST B  paccMaTpPUBAEMbIX
(U3UYECKUX SBIICHUAX;

pa3pabaTbiBaTh IUTAH PEIICHUS MPOOJIEMBbI C y4€TOM aHajan3a MMEIONTUXCS
MaTepualibHbIX U HEMATEepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JIEATEIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIECTBUI A€ TEIbHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSIX PEAJBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3HEHHBIX MPOOIEM.

ba3oBble ncciaenoBaTe/bCKue AeiiCTBUS !

BJIAJ€Th HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBHIMU MOHITHUSIMH U METOAaMU
buznuecKon HAYKH;

BJIAJIETh HABBIKAMHU Y4EOHO-HUCCIIEIOBATEIILCKON U MPOEKTHOM JEATENbHOCTU
B 00nactu (pu3uKu, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIIbHOMY MOUCKY



METOJIOB pEIIeHUs 3aJad (U3HYECKOTO COJEpKaHMs, MPUMEHEHHIO Pa3IUYHbIX
METO/I0B [TO3HAHMS;

BJaJ€Th BHUJAMU JACSATEIBHOCTH MO TMOJYYEHHIO HOBOIO 3HAHMS, €ro
UMHTEpNpETalny, MNpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;



Pa3BEPHYTO W JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJ/ICTB;

MMOHUMAaTh W MCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYAIbHOU
paboThI;

BBLIOMpATh TEMATHKY U METOJbl COBMECTHBIX JCHCTBUM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJC€HA KOJUIEKTUBA;

NPUHUMATh I1€IM  COBMECTHOM  JAECATEIIbHOCTH, OpPraHW30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacrpenensTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KAa4€CTBO CBOEr0 BKJIaJa M KaXKJOTO yYaCTHMKA KOMAaHIbl B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIIEHHWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIATh TO3UTUBHOE CTPATErMYECKOE TOBEACHUE B Pa3IMUHBIX
CUTYAIUSX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.
PeryasiTuBHbIE YyHUBepCcAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3MKH W acCTPOHOMHH, BBISBISATH MNPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEIICHUS PACUETHBIX U KayeCTBEHHBIX
3aJ1ay, TUIaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM MMEIOUTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEIOUYTECHUN;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO OSPYIUIMA B 00JacTH
(bM3UKH, TOCTOSTHHO MOBBIIIIATH CBOM 00Pa30BaTSIILHBIN M KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBPHOW  pEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEHUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HMX PE3YyIbTATOB W
OCHOBaHUM;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpAa BEPHOTO
peLICHUS;



YyMETh OLICHUBATh PHUCKHU WU CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKCHUIO;

NPUHUMATh MOTHMBBI M apPryMEHThl APYTrUX TMPHU AaHAJIU3E€ pEe3yJIbTATOB
NEATENbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NPUHUMATh MOTHUBBI M APTyYMEHTHl APYTUX TMPHU AaHAJIU3E PE3YyJIbTaTOB
NEATENbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce nOCTHXKEHUSI JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMBI
no Qu3uke a8 YpOBHSA CpeAHEro oOuiero oOpa3oBaHHs Yy OOyYaroOIIMXcs
COBEpPILIECHCTBYETCS AMOLIMOHATbHBIN WUHTEJJIEKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS PAa3BUTHSA COOCTBEHHOM 3MOIIMOHAILHON c(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHECHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIOYAKOUIEH CTPEMJICHHE K TIOCTHKEHHUIO LEIU U
yCHexy, ONTUMHU3M, WHUIMATHUBHOCTh, YMEHUE JEHCTBOBATH HCXOAS M3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHATIBHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €ro TPHU OCYUIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO U COIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIE pPe3ylbTaThl Ha 0a30BOM
YPOBHE OTPaKaIOT CHOPMUPOBAHHOCTH Y 00YJAIONTUXCS] YMEHHUIA:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KApTUHbI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B PAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;

YUHUTHIBATh TPAHULBl MPUMEHEHUS HW3YYCHHBIX (PU3MYECKUX MOJEIICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOACIHU CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUUECKHH 3apsij] MPU pelieHn: PU3NIECKUX 3a7a4;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U
JJEKTPOJUHAMUKHA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  NPSMOJHUHENHOE



JBIDKEHHE, CBOOOJHOE TAJEHUE Tel, JBMKEHHE [0 OKPYXXHOCTH, HWHEpIHUs,
B3auMojielicTBue Tel, nuddy3usi, OpOYHOBCKOE JBHKEHHUE, CTPOCHUE >KUAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIAPEHHE, KOHACHCAIMS, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIECHUE,
BJI&YKHOCTh BO3/1yXa, MOBBIIICHUE JTABJICHUS T'a3a MPU €r0 HATPEBAHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B H30IpoIleccax,
AJIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXAHUYECKOE [BIXKCHUE, UCIOIb3Yysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYeCKass MOIIHOCTh, NPU ONHCAaHUW TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMBIX BEJIMYMH, HX OO0O3HAYEHUS U CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (PU3MUECKYIO0 BEJMUUHY C JIPYTUMHU
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tas3a, TeMmIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTUYECKOTO ABMIKCHMSI MOJICKYJI, CpeAHEKBAApATHIHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS HHEPrus, paboTa rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICH HCMONB3YEMbIX BEIMYHMH, UX
00O3HAaYeHUsI W EAWHMIIBI, HaXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(GU3MUECKYI0 BEJIMUMHY C IPYTUMU BETUYUHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKre BETUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
NpU OINKCAHUU TPABUIBHO TPAKTOBaTh (PUIUYECKUN CMBICT HCTIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUILI, YKa3bIBaTh (OPMYJbI, CBS3BIBAIOIINE
TaHHYI0 (U3HYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIIMIIBI; 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HproToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLUIT CYNEPIO3UIUN CHJI, HPHUHIMI PABHOINPABHUS HWHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEILIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBhI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIIOBECHYIO
(bOopMyIHpPOBKY 3aKOHA, €T0 MAaTEeMAaTHUYECKOE BBIPAKEHWE W YCIOBUS (TPaHUIIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOJIH30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE ¥ KOCBEHHBIE U3MEPEHUSI (PUBHUUECKUX BEIUYUH, TPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYMPOBATH YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTro JKCIEpPUMEHTa, Yy4eOHO-HCCIETOBATEIbCKON W MPOEKTHOM
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BBIOMpATh (HU3MUECKYI0 MOJIEb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pelaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXIEHUW C OMOpOil Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIpE/ICTaBIICHUS Y4eOHOW W HAay4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOTyIaeMyl0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCETHEBHOU >KU3HH
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYyNNbl, pPAlNMOHAIBHO pacHpeieNiarTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHbie pe3ysibTaThl Ha 0a30BOM
YPOBHE OTpaXkaroT C(HOPMUPOBAHHOCTH Y OOYUAIOITNXCS YMEHUA:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTHUYECKON NEATETBHOCTH IIOJEH, IETOCTHOCTh M €IWHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa NpPHU pelIeHUH (HU3HUECKUX
3ajay;

pacrno3HaBaTh (pU3MYECKHe SBICHUS (TIPOIECCh) U OOBSICHITH UX Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JICUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHuTOB, OJEKTPOMArHWTHAas WHIYKIMS, JEWCTBUE MArHUTHOTO TIONs Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekTt), cBeToBOE NaBlieHNE, BOZHUKHOBECHHE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Ccped) |
AJIIEKTPOMArHUTHBIC SIBIEHUS (TPOIECCHI), UCMOJIb3YS (DU3UUYECKUE BEIMYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cwia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTyIIKH{, SHEPTUs 3JIEKTPUUECKOrO0 M MAarHUTHOTO MOJeH, Mepuoa U yacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWJIa JIMH3BI, TPU OMHCAHWH TPABUIBLHO TPAKTOBATh (U3MUECKUN
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCHI, HUCIOIB3Ys
¢uznueckre BENUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMYUHY C JPYTUMH BEJIHMYMHAMU,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEI0BATEIBHOIO U MAPAJIIETBHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOoH Jxoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTeHa ans gororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
ANEKTPUYECKOTO 3apsifa, 3aKOH COXPaHEHUs MAacCOBOr0 4HCIa, OCTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBUA (TpaHMIlbl, 00JIACTH)
PUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TMOJIsi TPOBOAHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN: IPU 3TOM
dopMmynupoBaTh mpobieMy/3aadyy W TUNOTE3y Y4YEOHOro OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HMCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, AenaTh BEIBOABI MO pe3yabTaTaM HUCCIICI0BAHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TIPOSKTHOU
JESTEHPHOCTH C WCIIOH30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U 1abOpPaTOpHOTO
000pyTI0BaHUS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIONIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIBI,



HeoOXonuMble NIl €€ pelleHHs, TPOBOAUTh Pacdy€Tbl U OLEHUBATH PEATBHOCTH
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY PpACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MpPU  pEIIEHWH  y4yeOHBIX  3ajad COBpPEMEHHBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUINBI JCHCTBUS MAalIUH, NOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOIMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTaTh B TIpymIe C BbIIOJIHEHUEM pa3jIMYHBIX COLUAIbHBIX pOJEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Konrpoabnbie | Ilpakruueckue | (uuppoBbie)
NPOrpaMMbl Bcero
padoThI padoThl o0pa3oBaTe/IbHbIE
pecypchbl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHIA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Alumamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7FALDF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 Arperartsble cocTosiHUA BemecTsa. da3oBbie 5 bubnuoreka [IOK
' TIEPEXO0IBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24



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

Pazpnen 4. QJIEKTPOJAUHAMUKA

bu6mmoreka [{OK
4.1 1
DTEKTPOCTATHIE 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBINM 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBHIEE KOJIMYECTBO YACOB IO 68

INPOI'PAMME



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

11 KJIACC

KonunyecrBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Konrpoabubie | Ilpakruueckue | (uuppoBbie)
NPOrpaMMbl Bcero
padoThI padoThl o0pa3oBaTe/IbHbIE
pecypcsl
Pazgen 1. DJIEKTPOANHAMUKA
11 MarunuTHO€ noJie. DIeKTpoMarHuTHast 11 1 3 bubnuoreka [JOK
' WHTYKIHST https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSI U BOJIHbBI
MexaHW4ecKHe U 3JIEKTPOMArHuTHBIE bubmuorexa [JOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
2.2 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI 5 1 bubmorexa TOK
https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
frka https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIEMATIBHON TEOpUH bubnmuorexka [JOK
3.1 4 1
OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
N bubmuoreka [JOK
4.1 6
IIEMEHTBL KBAHTOBOH ONTHKH https://m.edso0.ru/7f41c97c
4.2 Crpoenune atoMa 4 bubmmorexa [JOK

https://m.edsoo.ru/7f41c97c
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43 AromHoe #1po > ]r?til:sﬂ/?r?:;;? $§f41c97c
Hroro no pazgeny 15
Paznen 5. DJIEMEHTbI ACTPOHOMUU U ACTPO®PU3UKHU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;f:cfz)(l)_.[ r(3/I§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOILIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnll;l ;f:(;:)g r(Lj/I;f41097c
Hroro no pazneny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB 11O 68
MMPOI'PAMME
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