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MNOACHUTEJIBHASA 3AIIMCKA

[TporpaMma mno ¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CpPEAHETO OOIIEro
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE MOJIOKEHUM U TpeOOBaHUM K pe3yJbTaTam
OCBOEHHUSI OCHOBHOW 00pa30BaTeNbHOM MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCHUTAHUS U
KOHLENIMM IpenofaBaHus ydueOHoro npeamera «®dusnka» B oOpa3zoBaTeIbHBIX
OpraHU3aIUAX Poccuiickoin denepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBaTebHbIE TPOrPAMMBI.

CopepkaHue mnporpaMMbl 1O (U3MKE HaAMpaBiIeHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUUTHIBAET HEOOXOJUMOCTh pEaU3alMi MEXIPEIMETHbIX CBsA3€H (DU3UKUA C
€CTECTBEHHO-HAYYHBIMHU YYEOHBIMU MpeIMeTaMU. B Hell onpeenstoTcsi OCHOBHbIE
ey U3ydeHus (U3MKU Ha YPOBHE CPEAHETO O0IIEero 0Opa3oBaHus, IIaHUPYEMbIE
pe3ynbTaThl OCBOCHHUS Kypca (U3MKU: JMYHOCTHBIE, METaIllpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHHUS Kypca (hU3MKu Ha 0a30BOM ypOBHE, B
TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeameta «dusznkay nmo rogam oO0ydeHUs.

®du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpykaromiem mupe. [IKoapHBIN Kypce GU3NKH — cHCTEeMOOOpa3yomui
JUUIS €CTeCTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (PU3UUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbu3nyeckoir reorpadueir W acTpoHomued. Mcmonb3oBaHHE W AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeneNseT XapakTep ¢ pa3BUTHE
pPa3HOOOPa3HBIX TEXHOJOTHUH B chepe IHEPTeTUKH, TPAHCTIOPTA, OCBOEHHUS KOCMOCAa,
MOJIyYeHUs] HOBBIX MaTEpHaJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(hU3UKK BHOCUT OCHOBHOM BKJIaJ] B JOPMHUPOBAHUE €CTECTBEHHO-HAYUYHOU KApTUHBI
Mupa oOydarormuxcs, B (HOpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MIO3HAHUS TP BHITIOJTHEHUN UMHU YI€OHBIX UCCIICOBAHUM.

B ocHOBY Kypca Qpu3uku i YpoBHS CpeHero o01iero o0pa3oBaHusi OJI0KEH
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Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKU
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3leoB (U3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuanl Kypca (QU3HKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMupoBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSAX MaTepuH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO MNOTEHIHMala (U3NYECKON HayKu, OCMBICICHUE CBSI3U PAa3BUTHUS
(GU3KKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOTIEMaMHU.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanosaract 3HakOMCTBO
C IIMPOKUM KPYIrOM TEXHUYECKHX M TEXHOJIOTMUYECKUX IPWIOKEHUN H3yYECHHBIX
TEOPHUN U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO MPUPOONOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKKM Ha ypOBHE CpPEIHEro OOLIEero
oOpa3oBaHus SBIAIOTCS (U3UUYECKUE TeOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOCHUSI (PUZUUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABIICHUSX O IPUPOJE, IPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIs ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CucTeMHO-IesITeIbBHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH 00YyYaroluXCsl.
J1st 6a30BOr0 ypOBHA Kypca (PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTATIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OPAaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke 0ObETWHEHBI B OOMIMN CIHUCOK YYECHUUYECKUX MPAKTHUYECKUX PabOT.
Boijenenrie B yka3aHHOM MepeyHe J1abOpaTOpHBIX pabOT, MPOBOJUMBIX IS
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbLHOrO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHWPOBAHUS U OCHalleHus kaOuHera (usuku. Ilpu
TOM OO0ECleunBaeTcsi OBJaJCHUE OOYyYaloIMMHUCS YMEHUSMU TMPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICIOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
MIOCTAaHOBKY OIBITOB IO MPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonpiioe BHUMaHUE yAEISIETCS PEIIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOM
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OOBSCHEHHE TPOTEKAHUS (PU3MUECKUX SBIICHUA M TPOIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BBIOOpA (HU3UYECKOW MOACIH IS CUTYallMH IPaKTHUKO-
OPUEHTUPOBAHHOTO XapakTepa.

B cootserctBun ¢ TpedoBanusimu @I'OC COO k MaTepralibHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a3oBbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpeaHero ooOmero oOpa3oBaHUs JIOJDKEH H3Yy4aThbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (DU3MKM WIM B YCIOBUSAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIa. B xabuHeTe PpU3MKU JOIKHO OBITH HEOOXOJIUMOE
nabopaTopHoe 0O0OpyAOBaHUE ISl BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMe I10
buU3MKe yUSHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pY/I0BaHKE.

JleMoHCTpauoHHOE 00OpyJaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBAeT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHHA H  MPOIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYEHHMUYECKUX MPAKTHUYECKUX paldoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAaHUS JIOKHBI OBITh IOCTPOCHBI Ha KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX J1A0OPATOPUA.

OCHOBHBIMHU TIEJIIMH U3yUCHUS PU3UKHU B 001IeM 00pa30BaAHUU SBJISTFOTCS:

e (opMHUPOBaHHME HHTEpPECAa W CTPEMIICHHS OOYyYJaIONUXCS K HAyYHOMY
U3YYCHUIO TPUPOJBI, Pa3BUTHE HMX HMHTC/UICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e DAa3BUTHUE NMPEJCTABICHUNA O HAYYHOM METOJIE MO3HaHUs U (HOPMHUPOBAHUE
MCCIIEI0BATEIIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opMHUPOBAHNE HAYYHOTO MUPOBO33PEHUS KaK PEe3yJIbTaTa H3y4CHHS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e (GoOpMHUpOBaHHE yMEHUN OOBSICHATH SBICHUS C HCIOJIH30BAHUEM
bu3NYeCKUX 3HAHUHN M HAYYHBIX JJOKA3aTEIhCTB;

e (hopMHUpOBaHME TMPEACTABICHUN O poiii (HU3UKU JJIST Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.
JlocTikeHne 3TUX 1ielield oO0ecreunBaeTCsl pelleHueM CIeAYIOIUX 3a/lad B
npoliecce u3yyeHus Kypca GU3NK1 Ha YPOBHE CPEHEr0 00IIero o0pa3oBaHus:
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e (QopMupoBaHuMEe YMEHUW TPUMEHATH TEOPETUYECKHE 3HAHMUS A
OOBbsSICHEHUs (PU3MYECKUX SBJICHUH B TIPUPOJEC U I TPUHATHS
MMPAKTUYECKUX PEIICHUH B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIIOCOOOB PEIICHHS pA3NUYHBIX 3aJad C SBHO 3aJaHHON
dusznyeckoil Monenblo, 3axay, MOAPa3yMEBAIOIIUX CaMOCTOATEIHHOE
co3anue GU3NYECKON MOJIENH, a/ICKBAaTHON YCIOBUSAM 3a/1a4H;

e JIOHMMAHHC CI)I/IBI/I‘-IGCKI/IX OCHOB M IIPWMHIMUIIOB HCﬁCTBHH TCXHUYCCKUX
yCTpOﬁCTB N TCXHOJIOTHYCCKUX IMPOUCCCOB, UX BJIIMAHNA Ha OKPYKAIOLIYIO
cpeay,

e OBJAACHUC MCTOJaMHU CaMOCTOATCIIbHOI'O IINIAHUPOBAHWA M ITPOBCACHUSA
(1)I/I3I/I‘-ICCKI/IX OKCIICPUMCHTOB, aHa/IN3d W HHTCPIIPCTAIINHN I/IH(l)OpMaI_[I/II/I,
OIIpCACICHUA NOCTOBCPHOCTH IMOJIYUCHHOI'O PC3yJibTaTa,

e CO3J]aHUE YCIIOBUU ISl pa3BUTHS YMEHUN MPOEKTHO-UCCIIEI0BATEIbCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 4aca B HENEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX paldOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
IPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTE 00yUaroInXCsl.

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

\- /




COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

@usnka — Hayka o mnpuponae. HayuHble mMeTOABI MO3HAHUS OKPYKAOLIETO
Mupa. PoJib 3KcriepuMeHTa U TEOPUHU B POLIECCE TTO3HAHUS TPUPOIBL. DKCIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
du3nyecKue 3aKOHbl U T€OPUHU. [ paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (OPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHPA, B TPAKTUUECKOMN AEATEIBbHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBUKEHHE. OTHOCUTENBHOCTh MEXAaHUYECKOrO JABUKEHHSI.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIcHus
MaTepUaibHOM TOYKU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuonuHeitHoe nBrkeHuE. [[BUKEHNE MaTEPUAIBHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[Tepuon u wactora obparnieHus. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W TMPAKTUUYECKOE TMPUMEHEHUE: CIUI0METD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTUK
JBH>KECHUSL.

————Hpeebpasonatte ABHKEHIHEJICIIONB30BAHUEM [IPOCTHIX MEXaHU3MOB.
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N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hamnpagiienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONMPEAECIEHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, HTPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYAJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue nBuKeHUS Tesna, OPOUICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoi 3akon HetoTona aiist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectn. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, ckosibxkeHusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TE€JIa B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COJIFOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHu4eckrue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIl.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcioBus paBHOBECHUs TBEPAOTO Teia. Buaibl paBHOBECHS.

/

-

O

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

Vuenuyeckuii okcnepumenm, 16opamopHvle pabomei
NOKYMEHT NogrnucAH

SNERFPBISHERN RHRKIBEIOPYCKA 1D HAKIOHHOI [IIOCKOCTH.




HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nMHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HUccnenoBanne yciaoBHMI pPABHOBECHS TBEPAOTO TeEla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus  mexaHuxe

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbca Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 HU3MEHEHUU
KUHETHUYECKOUN YHEPTUMU.

[TorennuanbHas DHEPTHUA. [TorenmanbHas DHEPTUA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIM3HU MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnueckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3yuenne abCOMIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHUEM MEXAHMYECKOW DHEPTUr
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pasznea 3. MosexkyasipHas pu3uka 1 TEepMOAUHAMUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneld. Macca u
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Mopgens  uneambHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpruu TEIUIOBOro JBMKEHHMsS dactul] rasa. Illkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [anwsToHa. M3omporiecchl B UcalbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. [paduueckoe MPENCTAaBICHUE H30MPOIIECCOB: HM30TEpPMa, H30X0Pa,
n3obapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OneiThl 10 MU PY3UH )KUIKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YpPAaBHEHUWE COCTOSHHUS UACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAaTE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamMuKu

TepmonnHamuueckass cucrema. BHYTpeHHsASI 3HEpPrus TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOCcO0bI €€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3TydeHHUE. Y JIeJIbHas TEIJIOEMKOCTh BEIIECTRA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHomM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamMuku. HeoOpaTuMocTh MPo1IecCOB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.

/
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TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHUE: JBUraTellb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/lyXa, HarpeBaHue 3dupa B
JAaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHne BHyTpEHHEN SHEPruM (TeMIlepaTypbl) Teaa IpH TeIuionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopaenu napoBoil TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacellieHHBI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramimueckue u aMmopdHsie Tena. AHU30TPONUS CBOMCTB
kpuctaiuioB. Kuakue kpuctamabsl. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpucTayuM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOJIYYEHHS] COBPEMEHHBIX MAaTEpHaJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenue npu moHWKEHHOM JIaBJICHUH.

CriocoObl M3MepeHus BIAXKHOCTH.

Hab6nronenue HarpeBaHus U MIaBJIEHUS KPUCTAUIMUECKOTO BEIIEeCTBA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnexTpusanus Tei. INEKTPUIecKuil 3aps. JIBa Buma 3eKTPUIECKUX 3apSI0B.
[IpoBomHWKYM,  JMANEKTPUKH W TOJYNPOBOJHUKH. 3aKOH  COXPAHCHHS
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CYHEPIIO3ULHNHN DJICKTPUUECKUX TONEH. JINHUKM HanpsKEHHOCTH SIIEKTPUYECKOTO
TOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTh MOTEHIIUATIOB.
[IpOBOOHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUECKOM Tosie. [{uanexkrpuueckas
MIPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO0 KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATopa.

TexHuyecknue yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DIEKTpOCTaTHUecKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMUPOBAJIbHBIN armapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoelicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DONEeKTPUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DNEKTPUYECKOE CONPOTUBIICHUE. Y AECIbHOE CONPOTHUBJICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapalIeIbHOE, CMEIIAHHOE COCTMHEHNE POBOJHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CUjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akoH Oma 11 OJHOM (3aMKHYTOM) 3JIeKTprudecKkoi 1enu. KopoTkoe 3aMbIKaHuE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

/

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAast IIPOBOJAUMOCTD
Oy OB%I_—II_I/II_II(C())'DB‘ CBOHCTBa p—n-niepexona. IToTypOBOIHHKOBEIE TIPHOOPEL.
0 3J1E ggﬁﬁqucggg B pacTBOpax M  pacIjiaBax  AJIEKTPOJIMUTOB.

CepTudpukar 0E42%%EP@%@E&%%%Iéé%%%%?HHaHHH 'BHGKTP OJIH3.

HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-




OnekTpudeckuii TOk B ra3zax. CaMOCTOSTENbHBI M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHCTOPHI H (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Llemoncmpayuu

M3mepenne CUITbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB 3JIEKTPOIHUTOB.

W ckpoBoii paspsa M IPOBOJANMOCTb BO3yXaA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TMO/A.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yyeHnne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmroienne amexTpoiusa.

MexknpeaMeTHbIe CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsieTCS €
y4€TOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMY, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAy4YHbIH (DakT, rumoresa, (uanyeckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0osia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI00OOMEH JKUBBIX OPraHU3MOB (BUIbI TEILIONEPENAayH, TEIJIOBOE PAaBHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN NPUPOJIE.

/
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DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJEKTPOJIMTHUYECKAss  JIMCCOLMALNA,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUraTeilb BHYTPEHHEIrO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuodOPkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWHA. [[pUHIMI Cyneprno3uIMyM MarHUTHBIX MOJIEH.
Jluann MarHuTHOM WHAYyKUMM. KapTuHa NMHUNA MAarHUTHOM MHIAYKUIHUM TIOJS
MOCTOSTHHBIX MAarHUTOB.

MarnutHoe T10JI€ TOpPOBOJHMKA € TOKOM. KapTWHa JWMHUN WHIYKIUA
MarHuTHOTO TOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaencrBue mnpoOBOAHUKOB C
TOKOM.

Cunia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuua Jlopenua, €€ MOJlyJib U HarpaBlieHUE. J[BUKEHUE 3apSAKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKkTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYINAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu @apanes.

BuxpeBoe »snekTpuyeckoe TmoJsie. DJEKTPOJBIKYIIAS CUJIa WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILIEMCS TOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTh.  SIBIEHHE CAaMOMHAYKUHMH. OJEKTPOABUKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

/
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Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHATHOTO MOJIA.

B3anmoeiicTBue IByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHHE >IIEKTPOMArHUTHON MHAYKIIHH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHIYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOT'O MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJI€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpykVMHHBIN MasTHUK. MaremMaTU4eCKUl MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHEpruu Npyu rapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJCANbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJI€ATHHOM KOJIeOATETHHOM KOHTYDE.

[IpencraBnenne o 3aryxaronux kojieOaHusIX. BbIHYK€HHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[lepemennpiii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CUJIBI TOKa WU
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTposHepruu. KymnbTypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: JIICKTPUYECKUU
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WccnaenoBanre mnapaMeTpoB KoseOaTenbHOM CcUCTeMBbl (NIPY>KUHHBIA WM




HaOmronenue 3aryxarommx KojieOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc mnpum mocCiIeOBAaTEIbBHOM COECIMHEHWN PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B LIEMH U3 MOCIEA0BATENbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHenus. [lepuon. CxkopocTb
pacrpocTpaHeHuss W JuiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIC BOJIHBI.
HuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anmektpomarautHoi BosnHe. CBOWCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJOMIICHUE, MOsIpu3aIus, nudpakxius,
unTepdepenius. CKOpoCcTh EKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Pagrookanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTpPa3BYKOBasi JAUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacrpoCcTpaHEeHNE MOTIEPEUHBIX U TTPOIOJILHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

HaOmronenue oTpakeHus U MPEJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuuy MeXaHU4eCKUX BOJIH.

3BYKOBOI1 pE30HAHC.
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HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXXEHUE, TPEIIOMIICHUE,
noJisipu3anus, 1udpaxius, HHTephepeHIINS.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonnHENRHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu ceera. ToueyHbIld HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIli yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

HMucnepcus ceera. CinoxHblil coctaB Oenoro cBeta. LBer.

Cobuparomiye 1 paccenBaromye TuH3bl. ToHkas TnH3a. DOKyCcHOE paccTosIHUE
U omNTHYecKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EPEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcaoBUe HaOIOIEHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToarnmapat, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEeJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMJICHUE CBETa.
OnTuyeckue MpuOOPHI.

[TonHOE BHYTpEHHEE OTpakeHUE. MoieNlb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOITa, TEJIECKOIIA.

Habmronerune natepdepeHIIny CBeTa.

Hab6mronenune nudpaxium crera.

HaGmronenue nucnepcuu cBera.

[TonyueHne cekTpa ¢ MOMOUIBIO NPU3MBI.

[Tomy4yeHue ciexkTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEIIETKH.
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HccnenoBanue CBOMCTB U300paKEHUI B JIMH3aX.
HaGnronenue nucnepcuu cBera.

Paznen 6. OcCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEJILHOCTH

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKu. [locTynaTel ciennanbHON
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH M COKpAIlCHUE
JUIVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUEN U UMITYJILCOM PEIIITUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [Inanka cBs3u sHEprumn HOTOHA C €r0 YACTOTONU. DHEprus
U UMIyJbC (pOTOHA.

OTtkpoiThe 1 ucciaeaopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dbororddexra. YpaBHenue DiinHmrertHa s gortorddexra. «KpacHas rpaHuna»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®otorh(dHeKT Ha YCTAaHOBKE C IMHKOBOM IMJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHET0 (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydyenue u moriounieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHo-BoIHOBOM

Ty aJlu3M.

3ITy4eHHE.

AORAMERE QRN MCTBa W |[IPAKTUYECKOE NPUMEHEHHE: CIEKTPaIbHBINI

3NEKTPOHHOU I'IOJZlH b0 o
aHanK3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBII KOMIIBIOTED.




Mopens onbita Pezepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTpPOeHUs sAnpa. OTKpbITHE
paauoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paguoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usinydeHus.  BrusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbsa-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.

Snepneie peakunu. [lenenue u cuHTe3 €.

Anepnwiii peaktop. Tepmosimepublii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE aCIIEKThI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOLINUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUY M ACTPOPUIMKH
Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.
Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBHDKCHUE.
ConHeyHas cucTema.
Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
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3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKACHUN U 3BotonMK CoOJIHLA U
3BE3]1. DTalbl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenuKTOBOE M3ITydEHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/IeNICHUs] TI0JIOAKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1s CEeBEpHOro MOMyIIapys U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromniee NOBTOPEHUE

Ponp ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTebHOCTH YEI0BEKa, pOJib U MECTO (DU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, pOJib (U3MUECKON TEOPUU B
dbopMHpOBaHUY MPECTABICHUN 0 (GU3NIECKON KapTUHE MHUPA, MECTO (PU3NUECKOMN
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbie CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymIecTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCHU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKU TOAO00US TPEYroJIbHUKOB,
OTIpeJIeICHHE TUTONIAIN TIOCKUX PUTYp B 00BhEMa Tell.

buonoeusa: snextpuueckue SBICHUS B JKUBOW MNpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.
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l'eocpaghus: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpenad, TEHEpaTop IEPEMEHHOI0 TOKa,
3JIEKTPOJIBUraTellb, WHAYKIIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.
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IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOCCIECUUTHh JTOCTHIKEHHUE CIICTYIOUIUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS Y4eOHOTO npeamera « Pu3nKay JTO0JKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUUXCA PYKOBOJCTBOBATHCS
c()OpMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTAlMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUICKOIrO OOIECTBa, PACIIMPEHUE KUZHEHHOIO
OIBITA M OMNBITA JEATEIBHOCTH B IPOLIECCE PEAIM3ALMU OCHOBHBIX HaIPABJICHUN
BOCIIUTATEIbHOU EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKUN 00YYAIOLIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX  TIYMAaHUCTHYECKHX U
JEMOKPATHYECKUX LIECHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTh B MHTEPECAX TPa)¥KJaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHUE B3aUMOJIEHCTBOBATh C COLMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C
uX (pyHKUMSAMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMaHMTAPHON U BOJIOHTEPCKOU IE€ATEIBbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN IPaXkIaHCKON UIEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YUEHBIX B 001aCTU GU3KUKH U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOI0;

OCO3HaHUE JINYHOTO BKJIaJ]a B IOCTPOEHUE YCTOWUMBOrO Oy1yILEro;

~————4) 3CTEeTHICCKOTO BOCIUTAHHS:
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UHTEpEC K pa3Nu4yHbIM cdepaMm npodecCHoHATbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HH;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTDh JKOJIOTUYECKON KYNbTYpbl, OCO3HAHHME TJI00ATHHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE AEHUCTBUI B OKPYKAIOILIEH CPEZle HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

paclIMpeHUe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 QU3HUKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JIESITEIbHOCTH, TOTOBHOCTH B IpOIECCE
U3Y4YeHUS! (PU3HKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENBCKYIO IESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne aeiicTBUs:
CaMOCTOSITeIbHO  (OpMyNHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh 1NN JACSITeNIbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepHaTbHBIX M HEMAaTePUATBLHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH padOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEIIEHUHN KU3HEHHBIX MPOOJIEM.
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BJIa/IETh HaBBIKAMU Y4€OHO-HCCIEA0BATEIBCKON U MPOEKTHOM JAeSTEIbHOCTH
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETbHOMY TTOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TO3HAHUS;

BJIQJICTh BHUJAMH JICATCIBHOCTH 110 TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPEeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYaIUsIX, B TOM YHUCJIE TP CO3JaHUH YU€OHBIX POEKTOB B 001acTH (DU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PeIIeHNs, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPXKACHUM, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE€ pEHICHUS 3a7add pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBAThH MPUOOPETEHHBIH OIIBIT,

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKEe B MPAKTHYECKYI0 001acTb
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 331a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 U WHTEPIPETAlNi0 WHPOPMAIMK Pa3INYHbIX BUAOB U (opM
NIPEICTABJICHNUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0/IeHHEeM TPEOOBaHUM SPrOHOMUKH, TEXHUKH O€30MMaCHOCTH, TUTUEHBI,
pecypcocOepekeHus, MPaBOBbIX MW STUYECKUX HOPM, HOPM HH(OpPMAIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3iUuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
¢dbopMy mpeAcTaBIeHUS ¥ BU3yaTu3alliy.
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pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUSA C HMCIOJIb30BAaHHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaTbHOU
paboThI;

BBIOWpATh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEH KaXKJ0T0 YieHA KOJUICKTHBRA,;

NpUHUMATh TEIA  COBMECTHOW  JEeATEIhHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA MO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHWCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH YyYacTHUKOB, OOCYXIATh pE3yJIbTaThI
COBMECTHOM paboThI;

OIICHHBATh KAYECTBO CBOETO BKJIAJ1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOIIHIA
PE3yNbTAT MO Pa3paboTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO W BOOOpaKeHNE, OBITh MHUITHATHBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIC 1CHCTBHS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B 00JIaCTH
(bU3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHHUSA
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YMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO IPHUHUMATH PEIICHUS IO HUX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAINU3E pe3yIbTaTOB
NeSTEIIEHOCTH;

PUHUMATH CeOsI, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IPH aHAINW3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKH.

B mporiecce mocTrKeHUs THYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBI 110
buszuke 19 ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar aFOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITH YBEPEHHBIM B ce0€;

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTh AaNanTUPOBAThCA K
HMOIMOHAIIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIINH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
yCcrexy, ONTUMHU3M, WHUIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 IMPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIIUX CITIOCOOHOCTh BHICTPAUBAaTh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiacce nmpeaMeTHbie pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3MKU B (POPMUPOBAHUU
COBPEMEHHOWM HAay4YyHOW KAapTUHbl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIOIEM;

YUUTHIBATh TPAHUIBl MPUMEHEHUA W3YYCHHBIX (U3UYECKUX MOJEIIEeH:
MaTepuaabHas TOUKa, MHEpLUAIbHAsl CUCTEMA OTCUETA, aDCONIOTHO TBEPAOE TEJIO,
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AIEKTPOJAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEWNHOE JIBUKEHHE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3usi, OpOyHOBCKOE IBIKEHUE, CTPOCHUE KUIAKOCTEH W TBEPIBIX Te,
W3MEHEeHHEe O00BbEMa TeNl MPU HarpeBaHUU (OXJIAKIECHUM), TEIJIOBOE PAaBHOBECHE,
WCTIIapeHue, KOHACHCAUMS, IUIABJICHHUE, KPUCTAJUIA3AlMUs, KUIICHUE, BJIAXHOCTH
BO3/lyXa, MOBBILICHUE HABJICHUS ra3a NPU €ro HAarpeBaHWM B 3aKPBITOM COCYIE,
CBA3b MEXKIY IapaMeTpaMHu COCTOSHHUSA ra3a B U3OIPOLIECCAX, DNEKTPU3ALMSA TEIl,
B3aMMO/JICCTBUE 3aPSJIOB;

OMHUCBHIBATh MEXAHUYECKOE JIB)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, MYyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHUia,
HMMITYJIbC T€Jla, KUHETUYECKAsl SHEPIUs, NOTCHIMAIbHAS JHEPTUSA, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPH ONKHCAaHUU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HMCIOJIB3YEMbIX BEIWYMH, MX OOO3HAYCHHS U EIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIIKME JAHHYIO (PU3MYECKYIO BEIIMUYMHY C JAPYTHMU
BEJIMYUHAMM;

ONUCHIBAaTh HM3YYEHHBIC TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBICHUS,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUSl XaOTHYECKOTO JIBMIKEHUSI MOJICKYJ, CPEIHECKBAIpATUUHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOO(PPUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; MpPU OMNMHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, WX
0003HaYCHUSI W CIUHHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIONINE JIAHHYIO
(bu3NYECKyI0 BEIMYUHY C IPYTUMU BEIHMUMNHAM;

OIMUCBIBATH N3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJCHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T10JI€, HANPSKEHHOCTD IMOJISI, IIOTEHLHUAJ, PA3HOCTh IMMOTEHIMAJIOB;
Py ONMHWCAHWHM TPABWJIBHO TPAaKTOBAaTh (PU3WYECKUN CMBICT HCIOIB3YyEMBbIX
BEITMYMH, WX OOO3HAUYCHMS] W EIWHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIUE
JAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (Pu3nuecKue
3aKOHBI ¥ MIPUHUMUIBL: 3aKOH BceMUpPHOTO Tsarotenus, I, I u III 3axonsl HeroTOHA,
3aKOH COXPAaHEHUSI MEXAaHWYECKOM DSHEPIUuM, 3aKOH COXPAHEHUS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KUHETUUYECKYH) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOU SHEPTUU TEMJIOBOIO JIBUKEHUSI MOJIEKYJ C
a0COJIFOTHOUN TeMmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
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OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBHUS MAIINH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOT0 UCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCICAOBAaHUIO (PU3NYCCKUX SIBICHUU W
MIPOIIECCOB C HCIOJB30BAaHUEM TPSMBIX W KOCBEHHBIX H3MEPEHH, TPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEIJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OIBIT U (POPMYITUPOBATH
BBIBO/IHI,

OCYIIECTBIISThH MPSMbIC U KOCBEHHBIE M3MEPEHHUST GU3NUCCKUX BEITUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUS U HCIOJb30BaThb HU3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKCcHpOBaTh Pe3yIbTaThl OJYUYEHHOM 3aBUCUMOCTU (PU3UUYECKUX BEJIMUYHMH B BUJIE
TaOIUIl U TPapUKOB, IETaTh BEIBOJBI 10 Pe3yIbTaTaM HUCCIIECIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M J1aOOpaTOPHOTO
000opy1I0BaHUS;

pemiarb pacy€THble 3aJayd C SIBHO 3aJaHHOM (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUEe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMUYMUHBI U (POPMYJIBI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

peliaTh KaueCTBEHHBIC 33/1aUH: BBICTPANBATh JJOTUYECKH HEMPOTHBOPEUYHUBYIO
IIENIOYKY PACCYKICHUU C OMOpON Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue SIBICHNUS;

UCIIOJIb30BAaTh MIPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POpMAaIIMOHHbIE
TEXHOJOTHH JIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIIMA W TPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIApHONH HHGOPMALIMK, TOJYYEHHOW W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOTyIaeMyto HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (U3KKE B TOBCETHEBHOM JKU3HU IS
oOecrnieueHnsi OE30MACHOCTH MPH OOpalleHUH ¢ TpUOOpaMU U TEXHUUYECKHUMHU
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TSRERTBBLE R INGEHAHESIH CPCAC;




paboTaTh B Tpymme C BBHIMOJIHCHHEM PA3JIWYHBIX COIUANBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYNMbl, PalMOHAIBHO PpACHpPENeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTPUBAEMOM IPOOIIEMBI.

K koH1y o0yuenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 06230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh HA MPUMEpPAX pPoJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOACH, LETOCTHOCTh U EIUHCTBO
(du3nYeCKOil KapTUHBI MUPA;

YUUTHIBATh TPAHULBl TPUMEHEHUS HW3YUYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN AJIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBIM UCTOYHUK CBETA, AICPHA
MOJieJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO siipa MpH pPELIeHUN (PU3MUECKUX
3aJ1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PM3HMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKOWS, JEHCTBHE MArHUTHOTO IIOJISI Ha
OPOBOJAHUK C TOKOM U JBIXKYIIMHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACHpPOCTPAHEHHE CBETA, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJApU3alUs CBETa, JHUCIEpPCUs CBETa,
dboTtoanekTpudeckuii 3pdexT (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JMHENYaToro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHas W MCKYCCTBEHHas
PaAMOaKTUBHOCTH;

ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (AJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Ccped) W
AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), HCIONB3YAd (PU3NYECKUE BEIUUYHMHBI:
IIEKTPUYECKUIN 3apsl, CHJIa TOKA, JJIEKTPUUECKOE HANpSKEHHE, 3JIEKTPUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJEKTPOJABIKYIIAs CUiia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMoJjs, cuia Awmrmepa, cuia JlopeHna, MHIYKTUBHOCTh
KATYIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MEepHoJ U 4YacToTa
Koje0aHUN B KoJeOaTeTbHOM KOHTYpe, 3apsl W cuja TOoKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMATHUTHBIX KOJeOaHui, (OKYCHOE pacCTOSIHHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUMU TPABUIBHO TPAKTOBATh (PU3UYECKUIMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs W EJAUHMIIbI, YKa3bIBaTh
(dbopMyIIbI, CBS3BIBAIOLINE JAHHYIO (DU3UUECKYIO BETUYHHY C JPYTUMH BEIUYUHAMH;

/
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aTOMHBIX SIZIEp, TPU ONMUCAHWU TPABWIBHO TPAKTOBATh (HU3UUCCKUA CMBICI
UCIIOJB3YEMbIX BEIIMYMH, UX OO0O3HAYCHHS M EIUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUYNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBIICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MAPAIETbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEeHa mia Gororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAaHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHUS (TpaHUIBI, 00JACTH)
MPUMEHUMOCTH;

OINPEAENATh HAIIPaBJICHUE BEKTOPA MHIYKIIMM MATHUTHOTO IOJIsI TPOBOJHUKA
C TOKOM, cujibl Amrepa u cuibl Jlopenua;

CTPOUTh UM OIHMCHIBATh H300paXKEHHE, CO3[aBAEMOE IUIOCKHM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 UCCIIENOBAHUIO (PU3UYECKUX SBJICHUM U
MIPOLIECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHUH: TpPHU 3TOM
dbopmynupoBaTh NpodaeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM TPSIMBIX
U3MEPEHU: TPU STOM KOHCTPYHPOBATh YCTAHOBKY, (DMUKCHPOBATh PE3YIbTATHI
MOJIYyYeHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyjJa MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBAaTEIIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOTO
000py10BaHUS;

pemaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3MUECKUEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
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pemaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIAEHUH C OMOpOMl Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH W
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, UHTEPIIPETALIMM U NPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIIPHOM HWH(GOPMALMK, IOJIYYEHHOU W3 pPa3IUYHbIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MacCHOrO UCHOJIb30BAaHUS B IOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpamieHuu ¢ OpuOoOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, IJII COXPAHEHHSI 3I0POBbS M COOJIOJIEHUS HOPM 3KOJOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH CpEAE;

paboTaThb B TIpyHle C BBHIMOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO PpACHpPEleisTh OOS3aHHOCTU U
IUIAHUPOBATH JIESITENIbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJI€KBaTHO OIIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.

- \
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TEMATHUYECKOE IIJNTAHUPOBAHHUE
11 KIIACC

KoanuyecTBo 4acoB

HaumeHoBaHue pa3/iesioB U TeM

Ne ni/mm KoHTpoJbHbI IIpakTH4eckn

MPOrpamMMbl Bcero
e padoThbl e padoThlI
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 1 1 3
WHIYKIIHS
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4yeckue 1 3JeKTPOMarHuTHbIE
2.1 6 1
KoseOaHus
2 MexaHnuyeckue 1 3JeKTpOMarHuTHbIE 5 !
BOJIHBI
2.3 Onrtuka 10 3
Hroro no pazneny 21
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Pazzex 3. OCHOBBI CHEIMAILHON TEOPHH OTHOCUTE/ILHOCTH
AOKYMERL,[} QH'EHE%E!IBHOH Teopn

QJIIEKTPOHHOM noanuncb 4 1
OCHUT! BHOCTI/I

~

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
C

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
C

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97
C

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97
C

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97
C



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 4

Pazgen 4. KBAHTOBAS ®PU3UKA

4.1 J1eMEHTHI KBAHTOBOU OITTUKH 5
4.2 Crpoenue atoma 4
4.3 ATOMHOE SApO 5

Wroro no pazneny 14

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE TIOBTOPEHHUE
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6.1 O6o0m1aro1iee TOBTOPEHHE 4

Hroro no pazneny 4

PCJCPDHUC DPCIVI)I \ 7

0 QBOKYMEBTINGEOVBARIACOB 10 6
SFEKTPANHHA NOANNCHIO

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97
C

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
C

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97
C

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97
C

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97
C
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe obiiectBo «M31aTeIbCcTBO
«IIpocsemenue»

» Gusuka, 11 kmace/ Msaxumes I'.J1., Byxosues b.b., Hapyrun B.M. non
penakiueit [TapdpentreBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHI/IG))

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://resh.edu.ru/

https://lesson.edu.ru/03/07
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